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COVER SHEET 

RESPON S I B LE AGENCY : U . S . Department of Energy 

ACT I V ITY : F i n a l  Envi ronmental  Impact Statement ,  Defense Waste Process i ng Fac i l i ty,  
Savannah R i ver P l ant , A i ken ,  S . C .  

CONTACT : Add i t i on a l  i nformat i on concern i ng th i s  statement can be obta i ned from : 
Mr . T. B .  H i ndman , D i rector , ATTN : FE I S  for DWPF ,  Waste Management Project 
Off i ce ,  Department of Energy , Savannah R i ver Proj ect Off i ce ,  P . O .  Box A, 
A i ken ,  S . C . 2980 1 .  ( 803 ) 725 -2566 . 

ABSTRACT : 

For gener a l  i nformat i on on DOE ' s  E I S  proces s  contact : Offi ce of the 
Ass i stant Secretary for Envi ronmental  Protect ion , Safety and Emergency 
Preparednes s ,  U . S .  Department of Energy , ATTN : Robert J. Stern ,  Forrestal  
Bu i l d i n g ,  1 000 I ndependence Avenue ,  S . W . ,  Washi ngton , D . C .  20585 . 
( 202 )  252 -4600 .  

The purpose of  t h i s  Envi ronmental  Imp act Statement ( E I S) i s  to  prov ide 
envi ronmental  i nput i nto both the se l ection  of an appropr i ate strategy 
for the permanent d i spos al  of the h i gh- l eve l rad i oacti ve waste ( HLW) 
currently stored at the Savannah R i ver P l ant ( SRP )  and the subsequent 
deci s i on to construct and operate a Defense  Waste Processi ng Fac i l i ty 
( DWPF) at the SRP s i t e .  The SRP i s  a major U . S . Department of Energy 
( DOE) i ns tal l at i on for the producti on of nuc l ear mater i al s  for nat i on a l  
defense .  Approx imate l y  8 3  x 1 0 3  m3 ( 2 2  mi l l ion  ga l ) o f  HLW currently 
are stored in  tanks at  the SRP s i te .  T he  proposed DWPF wou l d  process 
the l i qu i d  HLW generated by SRP operat i ons i nto a stab l e  form for 
u l t imate d i sposal . Th i s  E I S  assesses the effects of the proposed 
immob i l i z at i on project on l and u se ,  air q ual i ty,  water qua l ity ,  
eco l o g i cal  systems , heal th r isk ,  c u l tural  resource s ,  endangered 
spec i es ,  wet l ands protect ion ,  resource dep l et i on ,  and reg i onal  soc i al 
and econom ic  systems. The rad i o l og ica l  and nonrad i o l og ica l  r i sk s  of 
transporti ng the immob i l i zed wastes are assessed.  The env i ronmental 
i mpacts of d i sposal  al tern at i ves  have recent l y  been eval u ated i n  a 
prev i o u s  E I S  and are therefore on l y  summar i zed i n  th i s  E I S .  





FOREWORD 

The purpose of th i s  Env i ronmenta l  Impact Statement ( E I S )  i s  to prov i de env i ronmental  i nput 
i nto both the se l ection  of an appropri ate strategy for the permanent d isposal  of the h igh
l eve l  rad i oact i ve wastes current ly stored at the Savannah R iver P l ant  ( SRP ) and  the subse- . 
quent dec i s i on to construct and operate a Defense  Waste Process i ng Fac i l i ty ( DWPF )  at the 
SRP s i te .  The proposed DWPF wou l d  process the l i qu i d  h i gh- l ev e l  rad i oact ive  waste generated 
by SRP operat i on s  i nto a stab l e  form for u l t imate d isposa l . The SRP is a major U . S .  Department 
of Energy ( DOE ) i n sta l l at i on for the product i on of nuc l ear mater i a l s  for nat i on a l  defense . The 
h i gh- l eve l waste has been and is cont i nu i ng to be  safe ly  stored in underground tan k s .  Con t i nuou s 
surve i l l ance and mai ntenance of the tanks  ensure i s o l at i on of the waste from the env i ronment . 
Approx imate ly 83 x 1 0 3  m3  (22  mi l l i on gal ) of h i gh - l eve l waste current ly  are stored in  these 
tanks .  

I n  May 1 977 , the Energy Research and Deve l opment Admi n i strat i on ( ERDA) descr i bed techn i ca l  
a l tern ati ves for proces s i ng SRP wastes together wi th pre l im i nary cost estimates but  d i d  not 
eval uate fu l l y the envi ronmental  impacts assoc i ated w ith l ong-term management of these wastes .l 
A Final Environmental Impact Statement -- Long-Term Management of Defense High-Level Radioactive 
Waste (Research and Development Program for Immobilization) ,  Savannah River Plant ( Report 
DOE/E I S-0023 )  was i ss ued in November 1 9792 to present the envi ronment a l  imp l i cat i on s  of con
t i n u i ng a l arge research and deve l opment ( R&D ) program d i rected toward the immob i l i zati on of 
these wastes .  The dec i s i on of DOE to cont i nue the immob i l i zat i on R&D program was announced i n  
February 1980 . 3 

The R&D on immobi l i zat i on of the SRP h i gh - l eve l wastes has been i n  progress s i nce 1 973 . 
Conceptua l  des i gn of immob i l i zat i on faci l i t i e s  began i n  1 97 5 .  Shou l d  the preferred a l tern at i ve 
( staged proces s  a l ternat i ve ) be pursued ,  constructi on cou l d  start i n  October 1 982 , wh i ch wou l d  
a l l ow the immob i l i zati on fac i l i ty to beg i n  operat i on i n  1 989 . Ons ite storage of the immob i l i zed 
waste wou l d  be prov i ded ,  as necessary, unt i l a Federal  repos i tory, expected somet ime in  the 
1 990' s ,  is ava i l ab l e .  The current status of the R&D act i v i t i es concern i n g  immob i l i zat i on proc
esses deve l opment ,  waste form eva l uat i on ,  and env i ronmental  stud ies  are summar i zed in Append i x  P .  

A Not i ce of I ntent4 to prepare th i s  E I S  was pub l i s hed by DOE on March 1 1 ,  1 980 , to present 
perti nent b ackground i nformat i on regard i ng the proposed scope and content of the E I S  and to 
so l i ci t comments and s uggest i on s  for con s i derat i on in its prep arat i on .  As stated in the Not i ce 
of I ntent , the deci s i ons w i l l  be addressed at two leve l s :  ( 1 )  a d i sposal strategy and ( 2 )  an 
immob i l i zat i on faci l i ty.  The preferred a l ternat i ve of waste immob i l i zat i on for s h i pment to an 
offs i te mi ned geo l og i c  Federal reposi tory was compared to other d i sposal  strategy al ternat i ve s  
a s  we l l  a s  immob i l i z at i on al ternat ives . Because the expected envi ronmental  impacts of d i spos i ng 
of t he SRP h i g h- l eve l  waste wou l d  be no greater than that for a s imi l ar quant ity of commerci al ly  
generated waste and because the  d i sposal  of  commerc i al l y gener ated waste was  an a lyzed i n  deta i l  
i n  the Environmental Impact Statement - - Management of Commercially Generated Waste ( Report 
DOE/E I S-0046F ) ,  the d i scu ss i ons  on the d i sposal  strategy wi l l  re ly  upon the ana lyses and 
dec i s ions  res u l t i ng from th i s  report . 

I n  response to the Noti ce of I ntent, 1 4  i n d i v i dua l  and pri vate organ i zat ions  and 1 0  governmental 
agenc i es prov i ded comments to DOE to ass i st in the preparat i on of th i s  E I S . An an alys i s  of the 
i ss ue s  rai sed i n  the comment l etters is g i ven as Append i x  M of th i s  E I S .  

A draft envi ronmental impact statement was made avai l ab l e  for pub l i c  rev i ew and comment o n  October 
2 ,  1981 .5 Four i nd i v i du a l s ,  1 pr i vate organ i z at i on ,  and 7 government agenc i es prov i ded 
comments; Append i x  Q conta i n s  these comments and the comp l ete DOE re sponses to them . A l l 
s ub stant ive comments were cons i dered i n  the prepar at i on of th i s  f i na l  envi ronmenta l  impact 
statement . 

I n  th i s  f i na l  env i ronmental  impact statement ,  changes from the draft h ave been i nd i cated by a 
vert i ca l  l i ne i n  the margi n  of the page . Mi nor ed i tor i al and typograp h i ca l  corrections  are not 
i dent i f i ed .  Changes that are the resu l ts of p ub l i c  comments are i dent i f i ed by the spec i f i c  
comment numbers that appear i n  Append i x  Q .  A change that i s  the resu l t  o f  a n  error ( typi ng error , 
etc . )  i n  the draft i s  i denti f i ed with  the l etters "TE ,"  and one made to c l ar ify or expand on the 
draft statement is i denti f i ed w i th the l etters "TC ." For examp l e , if th i s  sentence were added to TC 
c l ar i fy a po int ,  i t  wou l d  be  i dentif i ed as shown . The responses to the i nd i v i du a l  comments 
contai ned in Append i x  Q a l so prov ide add i t i ona l  i nformati on and c l ar i f i cation . 

Three reports were u sed exten s i ve l y  as data  sources i n  the preparat i on of th i s  E I S .  The fo l l ow
i ng tab l e  l i sts these reports , the i nst itut ions  at wh i ch they were prepared , the dates i s sued , 
and the abb rev i ated notat i on ( ca l l -out)  used to reference the documents  throu9hout the E I S .  

i i i  



Abbrevi ated 
Ti t l e  notati on Prel2a rer Date 

Environmental Information Document) E I D  E .  I .  d u  Pont de Nemours & Co . 1 981 
Defense Waste Processing Facility) (Inc . ) ,  Sa vannah Ri ver 
DPST-80-249 and supp l ement Laboratory 

DWPF Technical Data Summaries) TDS E .  1. du Pont de Nemours & Co . 1 980 
DPSTD- 77- 1 3- 3 ,  DPSTD-80-38,  (Inc . ) ,  Savannah Ri ver 
D PSTD-80-39 ,  u pdates Labora tory 

Socioeconomic Base line Characterization SBC NUS Co rpora tion for Oak R i dge 1 98 1  
for the Savannah River Plant Area , Nati ona l Laboratory 
ORNL/Sub-81 / 1 3829/ 5 
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SUMMARY 

1 . I NTRODUCT ION 

The purpose of th i s  Envi ronmental Impact Statement ( E I S )  i s  to provi de envi ronmental i nput 
i nto both the sel ection  of an  appropri ate strategy for the permanent di sposal  of the h i gh
l evel rad i oacti ve wastes  currently stored at the Savanna h Ri ver P l ant ( SRP ) and the subsequent 
dec i s i on to construct and operate a Defense Waste P roces s i ng Faci l i ty ( DWP F )  at the SRP s i te .  
The SRP , at wh i ch nuc l ear materi al s have been produced fo r nati onal defense s i nce the early 
1 950s , is  a maj or i nstal l at ion of the U . S .  Department of Ene rgy ( DOE ) and is  currentl y the 
nati on ' s  pr imary source of  nucl ear- reactor-produced defense materi a l . The operati ons a l so 
generate h i gh- l evel rad i oact i ve waste ( HLW ) that has been and i s  conti n u i ng to be safe ly  stored 
at SRP in  underground tank s .  These tan k s  must be conti nuous l y  moni tored and rep l aced periodi cal l y  
t o  ensure envi ronmental i so l at ion of  the radioact i ve contents . Approximate l y  8 3  x 1 0 3 m 3  
( 2 2  m i l l ion gal ) of  h i gh- l evel waste i s  currentl y stored at SRP , a n d  i t  i s  composed of three 
components: ( 1 )  an i nsol ub l e s l u dge ( 1 5% ) , ( 2) a crysta l l i zed sa l t cake ( 60% ) , and ( 3 )  a 
s upernatant aqueou s  sol ut ion  ( 2 5% ) .  

2 .  PURPOSE O F  AND NEED FOR THE ACTION 

The hi gh- l evel defense waste at  SRP must be managed in s uch a way that current or  future 
generations  wi l l  be protected from potentia l  haza rds . The l ong-term waste management system 
sel ected s houl d not depend on the l ong-term stabi l i ty or operation of soc i a l or governmental 
i n st i tuti ons fo r the secur ity of waste i sol ati on . In keep i ng wi th th i s  obj ecti ve - and 
i nfl uenced by the publ i c  response to an earl i e r  E I S  ( DOE/ E I S -0023 ) address i ng the l ong -te rm 
management of the wastes at SRP - the DOE , on February 1 3 ,  1 980 , i ss ued a Record of Dec i s i on to 
conti nue a Federal research and deve l opment ( R&D )  program d i rected toward i mmob i l i zati on of the 
h i gh- l evel rad i oacti ve wastes stored at SRP . Th i s  E I S  i s  prepared to prov i de envi ronmental 
i nput i nto both the sel ection of an appropri ate d i sposal  s trategy and the s ubsequent dec i s i on 
to b u i l d  and operate an i mmobi l i zat ion fac i l i ty at the SRP . Sel ecti on of e i ther the geo l o g i c  
med i a  fo r d i sposal  or a repos i tory s i te i s  not wi th i n  the scope o f  th i s  E I S  a n d  i s  not addressed ; 
these deci s i on s  wou l d be made i n  s i t i ng the repo s i tory .  

T o  prov i de a cl ear bas i s  for choi ce ,  a l ternati ve act i ons are addressed i n  th i s  E I S  a t  two 
l evel s - ( 1 ) a strategy l evel ( d i s posal ) and ( 2) a process  l evel ( i mmobi l i zat ion ) ,  as g i ven i n  
Tab l e  S . l .  Each l evel has  a n  i dent i fi ed preferred a l ternati ve for compari son wi th the other 
a l ternati ves .  Some a l ternati ves are not con s i dered practi cabl e and therefore are not cons i dered 
in detai l ,  a l though they a re outl i ned  and reasons a re g i ven for not pe rformi ng detai l ed anal ys i s .  
Treatment o f  the two l evel s o f  action are d i s s i mi l ar .  S i nce both the d i sposal  techno l og i es and 
the envi ronmental consequences of d i sposal  strateg i es have been exami ned in  a n umber of comp re
hen s i ve p ub l i c  documents pub l i s hed wi thi n the l ast  four  years , these a l ternat i ves are s ummari zed 
i n  t h i s  E I S ,  and the eval uation  i s  t i ered to the pub l i shed anal yses and the dec i s i on s  res u l t i ng 
from them . The major port i on of  th i s  E I S  ana l yzes  the envi ronmental and heal th i mpacts of the 
immobi l i zation  a l ternati ves for the proposed DWP F .  

3 .  D I S POSAL STRATEGY ALTERNAT I VES  

The purpose of  a d i sposal  strategy i s  to  d i spose of  h i gh- l evel rad i oacti ve waste i n  such  a 
manner that the materi a l s are i so l ated from the envi ronment and secured for a l ong enough 
period of  t i me that they are unl i ke l y  to return to the b i osphere before they have decayed to 
safe or harml e s s  l evel s .  Di ffe rent d i sposal  a l ternati ves were stud i e d  i n  deta i l  i n  the manage
ment  prog ram for commerc i al l y  generated h i g h - l evel waste ( HLW ) , and geol og i c  d i sposal  in a 
m i ned repos i tory emerged a s  the techno l og i cal l y  preferred opt i on .  Con s i derati on of the s u i t 
abi l i ty of thi s d i sposal  strategy fo r defense waste requ i res a compari son of defense waste wi th 
comme rc i al l y  generated waste . A compari son i s  g i ven i n  Sect . 2 . 1  and Tabl e 2 . 1  of the E I S .  
The est imated n umbe r o f  cani sters requ i red for the SRP waste i s  l es s  than one-seventh of that I J-4 
req u i red fo r the commerc i a l  waste ( Tabl e 2 . 1 ) .  W i th the add i t i onal  advantage of a h i g her 
repo s i tory l oadi ng pos s i b l e for the defense waste , wh i ch produces only abo ut one -tenth the 
heat output , the i mpacts of d i s pos i ng of the SRP defense waste on  the repos i to ry program 
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Table S.l.  Allernalive acllons 

Strategy level 
( D isposal) 

Preferred 
alternatrve 

I m m o b i l IzatIon for 
geologic disposal 

Process level8 C onstructIon and 
( I m m o b i l ization) operat ion of a 
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for disposal in 
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O ther alternatives 
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b D iscussIOns of the I m m obi l Ization alternative are d ivided Into two parts: the reference Immobi l ization alternative 
and the staged process alternat ive. The staged process alternative was developed from the reference immobil izatIon 
alternatIVe by incorporating Im provements resulting from the research and development program for reducing the 
i n it ial  and total cost req uired for the DWPF. The staged process alternative is the preferred i m mobi l izat ion  alternatIve 

c G lven the adoption of I mmobi l izatron for geologic disposal alternatIve, there cannot be a "no-action ' 
Immobi l ization alternative 

shou l d  be mi n i ma l . Thus , the res u l ts of ana lyses of commerc i a l  HLW d i spos a l  strateg ies a re 
con s i dered ap propr iate bases for se l ection  of the stra tegy for d i s posa l  of SRP defense wa stes . 

I n  th i s  E I S ,  the preferred a l ternati ve for d i s posa l  of SRP HLW i s  se l ected to be the same as 
the preferred a l ternat i ve for commerc i a l  HLW ,  name l y ,  geo l og i c  d i spos a l  or l ong-term i s o l at i on 
i n  a mi ned geo l og i c  repos i tory wi th very deep ho l e  and subseabed d i s posa l be i n g  reta i ned as 
backup technol ogies . I n  imp l ementi ng th i s  i s o l a t i on strategy , mul t i p l e  ba rr iers w i l l  be estab
l i s hed between the rad i oact i ve was te a nd the b i osphere : the wa ste form , can i s ters , eng i neered 
s l eeves and backfi l l , and the geo l og i c  med i um .  The proposed DWP F wi l l  i mmob i l i ze the SRP waste 
i nto an appropri a te waste form for p l acement in a repos i tory .  Se l ection  of a f i na l  waste form 
i s  schedu l ed by October 1 983 , and  i t  wi l l  be accompan i ed by the appropri ate envi ronmenta l 
rev i ew .  In  the meant ime ,  boros i l i cate g l ass  i s  used a s  the reference waste form for fac i l i ty 
and  process  de S i gn and for the prepa rati on of th i s  E I S .  Add i t i onal  barri ers , such a s  over
pack i n g ,  s l eeves , and backfi l l  mater i a l s ,  wi l l  be added as req u i red at the repos i tory .  The 
repos i tory i tse l f  w i l l  cons i s t  of a s ubs urface m i ned cav ity excava ted by convent i ona l  mi n i n g 
methods at about 600 m ( 2000 ft ) be l ow the s urface . Immobi l i zed waste wi l l  be stored wi th i n  
mi ned rooms de s i gned to uti l i ze the host formati on and overl y i n g  geol og i c  materi a l s  a s  permanent 
geo l og i c  barri ers . Immobi l i zed waste from the proposed DWPF can a l so be packaged for d i sposal  
in  very deep hol e or  s ubsea bed repos i tor ies . 

The " no-acti on"  a l ternat i ve to immob i l i zat i on for geo l og i c  d i sposa l c a l l s  for con t i n u i n g  the 
e x i s t i n g  method of management for the defense HLW at SRP . It requ i res cont i nuous mon i tor i ng  
and  ma i ntenance of t he  tanks and  peri od ic  transfer  of wastes to  new tanks wi th ret i rement of  
o l d  tanks . Surve i l l ance has  to  be  conti nued unt i l  e i ther the rad i oact i v i ty has decayed to  safe 
l eve l s  ( h undreds of yea rs for some rad i onuc l i des and thousands of years for othe rs ) or  unti l a 
permanent d i spos a l  sc heme i s  imp l emen ted .  Remova l of stronti um-gO and . ces i um-137 from the 
waste wou l d  s i gn i fi cantly reduce the heat generated by the waste so that the rema i n i n g  materi a l s  
cou l d  be stored i n  uncoo l ed tank s .  The recovered stronti um-gO a n d  ces i um- 1 37 wou l d  proba b ly  
have to  be  d i sposed of a s  HLW u n l e s s  benef i c i a l  u se s  were deve l ope d .  The recovery o f  ces i um- 1 37 
and  stronti um- gO wou l d  requ i re the constructi on of a new fac i l i ty and wou l d  res u l t  i n  l a rger 
wa ste vol umes . The i ncreased handl i ng of the waste wou l d  resu l t  in hi gher rad i ati on exposure 
to operating  personnel and greater r i sk of rad i a t i on exposure to the pub l i c .  Recovery of 
stronti um-gO and ces i um- 1 37 wou l d  not a l ter  the management needs or the unacceptab l e env i ron
menta l s tatus for the "no-act i on "  d i spos a l  a l ternat i ve of cont i n u i ng tank  storage . 

The envi ronmental impacts of numerous add it i ona l d i spos a l  a l ternati ves have recent ly  been 
eva l uated .  The res u l ts a re s ummari zed in Sect. 2 . 4 . The strateg ies i n c l ude rock me l t i n g , 
i s l and d i s posa l , s ubseabed d i s posa l , i ce-sheet d i s pos a l , deep we l l  i nject i on , wa ste part i t i on i ng 
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and  transmutati on , space d i sposa l , and very deep ho l e  d i sposal . Most of these strategi e s  wi l l  
req u i re i mmobi l i zat ion pr ior to d i sposa l ; however,  a l l of these strateg ies  have greater tech
nol og i ca l  and envi ronmenta l uncertai nties  than m i ned  geo l og i c  d i sposal . 

4 .  I MMOB I L I ZAT I ON ALTERNAT I VES FOR THE DWPF 

As s umi ng adoption of the geo l og i c  d i sposal  for the SRP defense waste , a fac i l i ty wou l d  be 
needfi!d to i mmobi l i ze the waste . Three i mmobi l i zation  a l ternati ves ( reference , del ay of re ference , 
and staged ) were ana lyzed i n  deta i l  to show the pos s i b l e  range of envi ronmental i mpacts associ ated 
w i th the constructi on and operat ion of a DWP F .  Both the re ference a n d  s taged des i gn res u l ted 
from the R&D program undertaken to fi nd a s u i tabl e method to i mmob i l i ze HLW for d i sposal . The 
reference des i gn preceded the staged des i gn chrono l og i ca l l y  i n  the R&D program and i s  taken as 
the base case for compari n g  the envi ronmenta l  i mpacts of the al ternati ve s .  The staged-proce ss  
a l ternati ve , however , i s  the preferred i mmobi l i zat ion al ternati ve .  Al l three i mmob i l i zati on 
a l ternati ves req u i re the process i ng of the SRP waste i nto two fracti ons : a h i gh- l evel rad i o
acti v i ty fracti on for immobi l i zati on and offs i te geo l o g i c  d i sposal  and a parti al l y  decontami nated 
sa l t fract i on for so l i d i fi cati on and d i sposal  as l ow-l evel waste on the SRP s i te .  A br i ef 
descr ipt ion of each a l ternati ve i s  g i ven be l ow :  

1 .  Reference i mmobi l i zati on a l ternati ve .  Th i s  a l ternat ive requ i res  the constructi on o f  a 
l arge remotel y  operated faci l i ty for s i mu l taneous process i ng of the s l udge , sa l t cake , and 
supernatant . Constructi on wou l d  start in October 1 982 , wi th operati ons schedu l ed to beg i n  
i n  1 989.  

2 .  D e l ay of reference i mmob i l i zati on a l ternati ve . Thi s al ternati ve ass umes that con struction 
and operati on of the proposed DWP F are de l ayed for 10  years . It i s  assumed that a Fede ra l  
reposi tory wou l d  then be ava i l ab l e  to recei ve the i mmobi l i zed waste s o  that no more than 
90 days of i n te r i m  s torage wou l d be req u i red and that a dec i s i on on the waste form wou l d  
have been made for the DWP F .  For con servat i s m ,  the reference i mmobi l i zat ion  des i gn was 
used i n  performi ng the i mpact ana lys i s .  

3 .  Staged process  al ternat i ve .  Because of on-go i ng R&D effort,  a staged process  al ternative  
was  devel oped to fi rst construct a fac i l i ty to treat the s l udge ( Stage 1 )  and  then con
struct a faci l i ty to treat the sa lt  cake and  s upernatant ( Stage 2 ) .  I n  thi s a l ternat ive ,  
construct i on costs wou l d  be  spread more even l y  over the years of  construct i on .  Construct i on 
of the Stage 1 faci l i ty wou l d  start i n  October 1 982 w i th operat i ons  schedu l ed by 1 989 ; 
Stage 2 fac i l i ty construct i on wou l d  start i n  1 985 w i th operat i on schedu l ed for 1 99 1 . 

The sel ect i on of these three i mmo b i l i zat ion  a l te rnati ves  for ana lys i s ,  the deta i l ed descr ipti on 
of process i ng steps , the ava i l ab l e process  f lexi b i l i ty ,  and the envi ronmental i mpact assessments 
performed estab l i shes a range of potenti al  env i ronmental  impacts for poss i b l e  immobi l i zat i on 
a l te rnati ves for the SRP defense h i gh-l evel rad i oact i ve waste . In the analyses g i ven , the 
d i fferent ia l  effects est imated for the del ay of the reference a l ternat ive are appl i cabl e a l so 
to del ay of the s taged process  a l ternat ive . 

The i mmobi l i zati on process i s  genera l l y s i mi l ar for the three a l ternati ves a l though spe c i fi c  
des i gn components may vary .  The process  to treat the s l udge con s i sts of the fol l owi ng steps : 
separa t i on of the s l udge so l i ds from the sol u b l e  components ( sa l t  so l ut ion ) ; i mmobi l i zation  of 
the s l udge so l i ds by e i ther ( a )  cal c i n i ng the s l udge , mi xi ng i t  wi th gl ass  fri t ,  and then 
me l t i ng  or ( b )  feedi ng the s l udge cont i n uous l y  to a l i q u i d-fed gl ass  me l te r ;  pl ac i ng the s l udge/ 
g l a s s  mi xture in sta i nl ess steel can i sters ; and trans ferri ng the cani sters ( seal ed and decon
tami nated ) to an i nter im-storage vaul t . * The process for treat i ng the sa l t  sol u t i on con s i sts 
of separat ion  of the so l ub l e hi gh-l evel radi oact i v i ty consti tuents from the sa l t  sol uti on by 
i on exchange ( these consti tuents are to be i mmobi l i zed wi th the s l udge ) ;  formati on of sa l tcrete 
from the res idua l  decontami nated sal ts by mi x i ng w i th cement ;  and buri al  of the l ow- l eve l  
rad i oact i v i ty sa l tcrete i n  a n  i ntermedi a te-depth-engi neered d i sposal  area . 

Other i mmobi l i zati on a l ternati ves cons i dered were i mmob i l i zat ion wi thout separation  and i nter im  
i mmobi l i zati on . These were not  ana lyzed i n  deta i l  because pre l im i nary exami nation  cl ear ly  
showed these a l ternati ves  to have greater potenti a l  for envi ronmental ri s k  than the a l ternat i ves  
exami ned in  deta i l .  

* 
Boros i l i cate g l ass  i s  used a s  the reference waste form ; other waste forms are c urrent l y  

under  resea rch a n d  deve l opment .  
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Three potenti a l  s i tes  at SRP for the DWP F were con s i dere d .  The s i te se l ec t i on factors 
consi dered i nc l uded the fo l l owi ng : d i stance to the h i gh-l evel was te storage tan ks ,  s i te 
topog raphy , geol ogy , hydrol ogy , ecol ogy , so i l  cond i ti on ,  access to exi st i ng  serv i ces , and  
d i s tance to a su i tabl e area for  d i sposa l of the  decontami nated sa l t . 

Al l the immobi l i za t i on a l ternat i ves  wi l l  generate decontami nated sa l t  as a by-product . Based 
on the proposed Nuc l ear  Reg u l a tory Commi s s i on c l a s s i f ication  gu i de , the decontaminated sa l t  can 
be d i sposed of as l ow-l evel rad i oact ive was te .  The DOE proposes to d i spose of  the decontaminated 
s a l t  in a concrete mi xture ( s a l tcrete ) in an engi nee red l andfi l l  meet i ng requ i rements appropri ate 
for hazardous waste as we l l  as  those for l ow- l eve l rad i oact i ve waste . Al te rnati ves to sal tcrete 
b u r i a l  i nc l ude return i ng the decontami nated sa l t to the waste tanks as  s a l t  cake or as sa l tcrete 
and packag i ng the decontami nated s a l t  in a ppropr i a te form fo r s h i pment to a geo l og i c  repos i tory .  

The ma i n  c r i te r i a  for l ocati ng a n  area for d i sposal  o f  the decontaminated sa l t  as  sa l tcrete are 
the depth of the groundwater and the d i s tance from the proposed DWPF .  The Z Area , adjacent to 
the S Area , was se l ected from four  poten t i a l  s i tes as the proposed s i te fo r the d i sposal  of 
sa l tcrete . 

5 .  POTENT IAL ENV I RONMENTAL IMPACTS FOR H1MOB I  L I  ZATION AL TERNAT I YES 

Tab l e  S . 2  s ummar i zes the i mpacts and the i r  s i gn i ficance from construc t i on of  the proposed DWPF .  
Ta b l e  S . 3  presents the  same i n forma t i on for DWPF  opera t i ons . I mpacts of the staged a l te rnat ive 
are compa red i n  Tab l e s  S . 4  and S . 5 .  Impacts for the reference a l ternat i ve ,  the de l ayed refe rence 
a l ternat i ve ,  and the preferred a l ternat i ve ( s taged-proce s s )  are compared i n  Tab l e  S . 6 .  I n  
eva l uati ng effect s ,  e spec i a l l y  rad i a t i on - i nduced effects , conse rvati ve assumpti ons were genera l ly  
used wherever a s s umpti ons we re necessary .  Con serva t i ve a ssumpti ons tend  t o  max i m i ze the i n tens i ty 
of  an effect and  provide a conservati ve ( h i g h )  asses sment of r i s k . 

No severe adverse impacts are ant i c i pated a s  a resu l t o f  impl ementa t ion  o f  any o f  the 
immo b i l  i zat ion  a l ternat i ves . However , i n  genera l , the adverse effects of  the s ta ged- proc ess 
a l terna t ive  are a n t i c i pa ted to be somewha t l es s  than tho se  of  the other a l terna t i ves . As 
descri bed in the EI S ,  sel ected s tud i es wi l l  be i n i t i a ted ,  a nd others wi l l  be conti nued to 
mo n i tor env i ronmenta l parameters where needed . Control mea sures wi l l  be impl emented a s  
necessary to m i t i gate  any env i ronmental probl ems d i scovered a s  a resu l t  of  t h e  mon i tori ng 
programs . 
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Table S.2. Impacts from construction of the nrfenInce immobilization DWPF 

Issue 

Socioeconomic effects 
DWPF and VogUe" 

construction on 
schedule 

DWPF construction 
on schedule and 
VogUe delayed 
2 years 

Health risk to workforce 
Nonradiological 

Radiological 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air quality 

Water qua lity 

Earthquake or tornado 
occurrence 

Cultural resources 

Endangered species 

Resource depletion 

Wetlands protection 

Impacts 

Work-force population will increase with a consequent increase in 
required public services. DWPF employment increases will coincide 
with VogUe decreases." 

Work-force demand for VogUe and DWPF construction will peak simul
taneously requiring more in-movers and greater demands on public 
services and housing. Minor impacts will be distributed over a large 
six-county area. Possible significant impacts expected only in services 
for one county and may require mitigation. 

Risks will be similar to those for nonradiological industrial plant con
struction. Safety procedures will be enforced during construction. 

Construction workers will be exposed to SRP background-level radia
tion. Exposures will be well below standards. and monitoring will 
be employed where necessary. 

Wildlife habitat will be disturbed; erosion and stream siltation will 
increase. Impacts will be on areas without unique ecological features. 

and recovery is expected after construction is completed. 

None. 

About 1 40 ha of land will receive some construction impacts. Land 
is currenUy unused and within the SRP. 

Impacts will be same as for conventional industrial plant construction 
(e.g .• increase in total suspended particulates. carbon monoxide. and 
hydrocarbons). Emissions will be well within applicable standards. 

Siltation of surface streams will increase. Construction practices will 
be utilized to mitigate stream impacts. 

Damage to facilities. Impacts during construction would be .  same as 

for any nonradiological construction project. 

None expected. 

None expected. 

Resources committed include concrete. steel. and fuels. Amounts are 
nominal. and materials are ordinary. 

One carolina bay will be eliminated. About 200 carolina bays exist on 
the SRP site. and this one is not unique. 
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"The Vogtle Power Plant is a nuclear power plant being constructed by the Georgia Power Company within 20 km 
of the proposed DWPF. 
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Tabla S.3. Impacts from operation of the reference immobilization DWPF 

Issue 

Socioeconomic effects 

Health risk to work force 
Nonradiological 

Radiological (routine 
operations) 

Radiological (accidental 
occurrence) 

Health risk to public 
Nonradiological 

Radiological (routine 
releases) 

Radiological (accidental 
releases) 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air quality 
Nonradiological 

Radiological 

Water quality 
Nonradiological 

Radiological 

Impacts 

Some economic turndown is expected when construction ends and 
operation begins. The effect is limited and absorbable; there will be 
a net gain of about 700 perma nent jobs. 

Risks will be similar to tho�e for nonradiological industrial plant con
struction. Safety procedures will be enforCed for all operations. 

Operating personnel will work in controlled radiation exposure areas. 
All high-level radioactivity operations will be remotely controlled; 
occupational doses will be monitored and controlled to be as low 
as reasonably achievable. 

Operating personnel may be exposed to radiation. Maximum pre
cautions will be taken to protect personnel. Facilities are designed, 
constructed, and operated to mitigate the occurrence and consequence 
of accidents. 

Public will be exposed to coal-fired power-plant releases: particulates, 
SO.' CO, HC, and NO.; coal-pile runoff, and ash. Emissions will be 
controlled to within acceptable levels. 

Public will be exposed to radionuclides in DWPF atmospheric and 
liquid releases. Doses will be extremely small and insignificant 
health risk is anticipated. 

Public will be exposed to radionuclides released accidentally. Acci
dents are highly unlikely and releases in the event of accident 
are so small that insignificant health risk is anticipated. Facilities are 
designed, constructed, and operated to mitigate the occurrence and 
consequence of accidents. 

Nonradioactive wastes (including ash-basin effluents) will be dis

charged into the environment. Wastes will be treated before 
discharge. 

None expected. Biota will not be severely affected. 

Approximately 80 ha will be committed to the DWPF facility. Land 
is currently unused and is about 0.1  % of land area within the 
SRP. 

Releases from coal-fired power plant will increase atmospheric levels 
of particulates, SO.' CO, HC, and NO •. Cooling towers will release 
drift. Releases will be controlled to maintain levels within Federal 
standards. 

Radionuclides will be released in stack exhausts. Radionuclide levels 
will be extremely small. 

Effluent from the industrial wastewater treatment facility will discharge 
to surface streams: secondary effluent from the sewage treatment 
plant will be disposed of by spray-irrigation on land. Waste will be 
treated before discharge, to meet all applicable regulations; possible 
impacts to soils from on-land disposal of sewage plant effluent will be 
mitigated. 

Radionuclides will be released in DWPF liquid effluents. Liquid streams 
will be monitored before discharge; concentrations of radionuclides in 
surface water will be extremely small; no degradation of water quality 
will occur. 
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Issue 

Earthquake or tornado 
occurrence 

Transportation (routine 
operations) 

Nonradiological 

Radiological 

Transportation (accidents) 
Nonradiological 

Radiological 

Resource commitment 

Tabla S.3. (continued) 

Impacts 

Damage to facilities with consequent release of radioactivity. Struc
tures processing high-level radioactivity materials will be earthquake
and tornado-resistant. 

Impacts will be similar to those of conventional common carriers. 
Vehicle emissions will be much less than allowable standards. 

Public will be exposed to radioactivity from passing vehicles. All 
phases of transport including packaging will be designed to comply 
with comprehensive Federal regulations ensuring public safety 
during transport of HLW. 

Injuries and fatalities will be similar to those for conventional com
mon carriers. Probabilities for injuries and fatalities from truck and 
rail transportation accidents will be similar to those in normal 
transportation. 

Public will be exposed to radioactive releases in the event a cask is 
ruptured during an accident. Rupture is highly unlikely; public expo

sure in the event of rupture is very low compared with normal back
grou nd radiation. 

Resources committed include electricity, water, coal, cement. glass frit. 
and process chemicals. Materials are commonly available and amounts 
are reasonable. 
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Issue 

Socioeconomic effects 

Health risk to workforce 
Nonradiological 

Radiological 

Ecolog ica I effects 
Nonradiological 

Radiological 

Land use 

Air quality 

Water quality 

Eanhquake or tornado 
occurrence 

Cultural resources 

Endangered species 

Resource depletion 

Wetlands protection 

Table 5.4. Impacts from construction of the staged immobilization DWPF 

Impacts 

Work·fore q population will increase with a consequent increase in 

required public services. Area population increases will be less 
than 1 % of the totals. Minor to negligible impacts will be offset by 
jobs created. 

Risks will be similar to those for nonradiological industrial plant con
struction. Safety procedures will be enforced during construction. 

Construction workers will be exposed to SRP background-level radia
tion. Exposures will be well below standards, and monitoring will 

be employed where necessary. 

Wildlife habitat will be disturbed; erosion and stream siltation will 
increase. Impacts will be on areas without un ique ecological features, 
and recovery is expected after construction is completed. 

None. 

About 1 20 ha of land will receive some construction impacts. Land 
is currently unused and within the SRP. 

Impacts will be same as for conventional industrial plant construction 
(e.g., increase in total suspended paniculates, carbon monoxide, and 
hydrocarbons). Emissions will be well within applicable standards. 

Siltation of surface streams will increase. Construction practices will 
be utilized to mitigate stream impacts. 

Damage to facilities. Impacts during construction would be same as 

for any non radiological construction project. 

None expected. 

None expected. 

Resources committed include concrete, steel. and fuels. Amounts are 
nominal, and materials are ordinary. 

One carolina bay will be eliminated. About 200 carolina bays exist on 
the SRP site, and this one is not unique. 

aim pacts are the same as for the reference alternative. 
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Issue 

Socioeconomic effects 

Health risk to work force 
Nonradiological 

Radiological (routine 
operations) 

Radiological (accidental 
occurrence) 

Health risk to public 
Nonradiological 

Radiological (routine 
releases) 

Radiological (accidental 
releases) 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air Quality 
Nonradiological 

Radiological 

Water Quality 
Nonradiological 

Radiological 

Table 5.6. Impacts from operation of the staged immobilization DWPF 

Impacts 

Some economic turndown is expected when construction ends and 
operation begins. The effect is l imited and absorbable; there will be 
a net gain of about 530 permanent jobs. 

Risks will be similar to those for nonradiological industrial plant con
struction. Safety procedures will be enforced for all operations. 

Operating personnel will work in controlled radiation exposure areas. 
All high-level radioactivity operations will be remotely controlled; 
occupational doses will be monitored and controlled to be as low 
as reasonably achievable. 

Operating personnel may be exposed to radiation. Maximum pre
cautions will be taken to protect personnel. Facilities are designed, 
constructed, and operated to mitigate the occurrence and consequence 
of accidents. 

Releases will contain CO2, NO., NH3, and diesel generator emissions. 
Releases are very small and well within required emission standards. 

Public will be exposed to radionuclides in OWPF atmospheric and 
liquid releases. Doses will be extremely small and little health 
risk is anticipeted. 

Public will be exposed to radionuclides released accidentally. Acci
dents are highly unlikely and releases in the event of accident 
are so small that little health risk is anticipated. Facilities are 
designed, constructed, and operated to mitigate the occurrence and 
consequence of accidents. 

Nonradioactive wastes will be discharged into the environment. 
Wastes will be treated before discharge to comply with NPDES 
permit requirements. 

None expected. Biota will not be affected. 

Approximately 65 ha will be committed to the OWPF facility. Land 
is currently unused and is about 0.1 % of land area within the 
SRP. 

Releases from diesel generator exhaust will increase atmospheric levels 
of particulates, SO.' CO, HC, and NO •. Cooling towers will release 
drift. Releases will be very small and well within air Quality standards. 

Radionuclides will be released in stack exhausts. Radionuclide levels 
will be extremely small. 

Effluent from the industrial wastewater treatment facility will discharge 
to surface streams: secondary effluent from the sewage treatment 
plant will be disposed of by spray-irrigation on land. Waste will be 
treated before discharge, to meet all applicable regulations; possible 
impacts to soils from on-land disposal of sewage plant effluent will be 
mitigated. 

Radionuclides will be released in OWPF liquid effluents. UQuid streams 
will be monitored before discharge; concentrations of radionuclides in 
surface water will be extremely small; no degradetion of water Quality 
will occur. 
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Issue 

. 
Earthquake or tornado 

occurrence 

Transportation (routine 
operations) 

Nonradiological 

Radiological 

Transportation (accidents) 
Nonradiological 

Radiologica I 

Resource commitment 

Table 8.6. (continued) 

Impacts 

Damage to facilities with consequent release of radioactivity. Struc
tures processing high-level radioactivity materials will be earthquake
and tornado-resistant. 

Impacts will be similar to those of conventional common carriers .. 
Vehicle emissions will be much less than allowable standards. 

Public will be exposed to radioactivity from passing vehicles. All 
phases of transport including packaging will be designed to comply 
with comprehensive Federal regulations ensuring public safety 

during transport of H LW. 

Injuries and fatalities will be similar to those for conventional com
mon carriers. Probabilities for injuries and fatalities from truck and 
rail transportation accidents will be similar to those in normal 
transportation. 

Public will be exposed to radioactive releases in the event a cask is 
ruptured during an accident. Rupture is highly unlikely; public expo
sure in the event of rupture is very low compared with normal back
ground radiation. 

Resources commined include electricity, water, coal, cement, glass frit, 

and process chemicals. Materials are commonly available and amounts 
are reasonable. 

81mpacts are the same as for the reference alternative. 
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Issue 

Socioeconomic effects 

Health risks 

Ecological effects 

Land use 

Air qual ity 

Water qual ity 

Transportation 

Resou rce commitment 

Postu lated accidents 
i nvolving rad ioactive 
releases 

Table S.6. Comparison of impacts by alternative" 

Reference Delayed 
immobi l i zation reference 

DWPFb DWP F 

( 1 )  DWPF and VogtleC I mpacts greater than for 
construction on schedul e :  reference DWP F 
M inor impacts because of because of sharp in ·  
increase in  work force- crease in work force with· 
m itigated by release of out mitigation by Vogtle 
workers from VogtleC plant work·force release. 
construction .  One county 
may have school and 
housing i m pacts. 

(2) DWP F on schedule and 
Vogtle delayed 2 years: 
I mpacts somewhat greater 
than for Vogtle on schedule 
due to increased level of 
in ·movers above that of 
case ( 1 )  above. 

Negl ig ible impacts are antici· Same as for reference 
pated (max.  individual  DWP F.  
exposure of 0 . 1 6  m i l l i-
rem per year ) .  

Wildl ife habitat wi l l  be  Same as for reference 
displaced ; temporary DWP F .  
siltation o f  surface 
streams wi l l  occur ;  one 
caro l i na  bay wetlands 
area will be e l iminated. 

About 140 ha  will be Same as for reference 
disturbed during construc- DWP F .  
tio n ;  about 8 0  ha  wil l  be 
retained for operation .  

Particu lates, SOx ' CO,  Same as  for  reference 
HC, and NOx will be DWP F .  
released from coal·fired 
power p lant;  drift will be 
released from cool i n g  towers, 
and d iesel·generating exhaust 
wi l l  be emitted . 

Treated l iqu id effluents Same as for reference 
wi l l  be disch arged to DWP F .  
surface streams. 

Nonradiological accidents Same as for reference 
wit! account for a maximum DWP F .  
o f  1 .6 in ju ries and 0 . 1  deaths 
per year. 

Resources include Same as for reference 
materials for both con· DWP F .  
s!ructions a n d  operation .  

Negl ig ible impacts are Same as for reference 
anticipated (maximum DWP F.  
individua l  exposure of  
0.32  m i l l irem per  year ) .  

aSee two preceding tables for  summaries of  impacts and the i r  significance. 

Staged·process 
DWPF 

I mpacts lower than for 
either reference DWPF or 
delayed DWPF - work 
force is  roughly 60% of 
that for other alternatives. 

Negl ig ible impacts are antici· 
pated (max. individua l  
exposure of  0 .20  m i ll i ·  
rem per year! .  

Simi lar t o  reference DWPF 
except that less land area 
will be disturbed. 

Abou t 1 20 ha  will be dis-
turbed during construction : 
about 65 ha wi l l  be reta ined 
for operation . 

Only cool ing-tower drift and 
d iesel generator exhaust will 
be emitted; no  power plant 
is  requ i red for this alternative. 
I ncremental effects wi l l  result 
from generation of power at 
existing plants. 

S imi lar  to reference DWPF 
except that coal ·associated 
effluents will be absent. 

Same as for reference DWP F . 

Quantities committed are 
lower than for the 
reference DWP F .  

Negl ig ible impacts are 
anticipated (maximum 
individual  exposure of 
0.04 m ill irem per year!.  

b The  reference DWPF is taken as the base case for comparison pu rposes only ; the staged process DWPF is the preferred alternative. 
cThe Vogtle Power Plant is a nuclear power plant being constructed by the Georgia Power Company with in  20 km of the 

proposed DWP F .  
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1 .  NEED FOR AND PURPOSE OF DEFENSE WASTE PROCES S I NG FAC I L ITY 

1 . 1  N EED 

1 . 1 . 1  Defen se wa stes 

The Sava nnah Ri ver P l ant  ( SR P )  near Ai ken , South Carol i na ,  is  a major i nstal l at i on of the U . S .  
Department  of Energy ( DOE )  for the production  of nucl ear mater i a l s for nat iona l  defense .  I t  
began operat i ons i n  the ea r ly  1 950s and i s  current ly  the na t i on 1 s  pri mary source of reactor
produced defense materi a l s .  These operati ons a l so genera te l i q u i d  hi gh- l evel rad i oact i ve wa ste 
from the chem ica l  process i ng of fuel and target mater i a l s after thei r i rradi at i on in the SRP 
nuc l ear reactors . The hi gh- l evel rad i oact ive was te conta i ns the res i dua l  rad i oact ive and 
s tab l e  fi s s i on products , s ome unrecovered ura n i um and target materi a l s ,  some p l u ton i um and other 
i rrad i a t i o n  produc ts , and mos t  of the chemi ca l s  used i n  proces s i ng i rrad i a ted fuel s and targets . 

Th i s  was te has been and i s  conti n u i n g  to be safe ly  stored at S RP i n  underground ta nks that are 
engi neered to prov i de rel i ab l e i nter im  storage of the was te , i so l ated from the envi ronment . No 
o n s i te or  offs i te rad i a t i on exposures in exces s of appl i cab l e standards have occurred from these 
operati ons , nor has there been any offs i te contami nati on . Under current wa ste management 
procedures , mos t  of the water i s  removed over a per iod  of t ime by therma l evaporat i on fac i l i ti es ,  
and  the res i dua l  s l udge and  sa l tca ke rema i n  i n  the tanks . I f  thi s procedure conti nues , i t  i s  
projected that mo re than 1 00 mi l l i on L ( 26 mi l l i on gal ) of hi gh-l evel waste wi l l  have been 
s tored by the yea r 2000 . Th i s  waste wi l l  cons i s t of s l udge ( 1 5% by vol ume ) and s a l tca ke ( 60% by 
vol ume ) and a s upernatant aqueous sol u t i on ( 25% by vol ume ) . 

Thi s was te must  be managed i n  s uch a way that current and future generati ons wi l l  be protected 
from potent i a l  hazard s .  S torag� i n  u nderground tanks  i s  an i nter i m  measure because  tanks  have 
fi n i te l i feti mes and req u i re peri od i c  repl acement and conti nua l  s urvei l l ance to ensure that the 
contents of the tanks  rema i n  i so l ated from the i r  surround i ngs u nt i l rad i at i on l eve l s  have 
decayed to a safe l evel . 

1 . 1 . 2 Goa l s  and  objecti ves 

The i dea l  goal  of nuc l ea r was te management i s  i so l a ti on of hi gh- l evel radi oacti ve was te from the 
b i osphere for a l l t ime .  I n  recog n i t i on that i so l at i on over geo l og i c  per i ods o f  t i me can never 
be guaranteed , the DOE has proposed that II d i s posa l  sys tems sho u l d  prov i de reasonab l e a s s u rance 
that was tes wi l l  be i sol ated from the acces s i b l e  envi ronment for a per i od of at l east  1 0 ,000 years 
wi th no predi ction  of s i gn i fi cant dec rea ses in i so l a t i on beyond that t i me .  II I 

The goal  of the SRP hi gh- l evel was te management program i s  to i s o l ate S RP radi oact i ve s l udge and  
s a l tcake in  a ma nner whi ch does  not rely on the conti nued vi g i l ance of man  to  provi de protect i on 
to current and future generat i ons and thei r envi ronment . 

1 . 1 . 3 Re l at i onshi p to other Federa l acti ons 

S i gn i fi cant  quanti t i es of rad i oacti ve wastes exi s t  in the Uni ted S tates ( see Ta b l e  1 . 1 ) .  These 
was tes have been produced by a vari ety of acti v i t i es i nc l udi ng those re l ated to nati onal  defense , 
the commerc i a l  nuc l ear power i ndus try ,  research i nves t i gati ons , med i ca l  d i agno s t i c s  and therapy , 
and  uran i um mi n i ng and  m i l l i ng operati ons . Up to now , most  of the vol ume and rad i oac ti v i ty 
exc l ud i n g  s pent fuel from commerci a l nucl ear power p l ants has been produced by defense-rel ated 
acti vi ti es .  I t  i s  proj ected that the rate of defense nucl ear was te generati on wi l l  remai n  about 
the s ame but  that the rate of nucl ear was te genera t i on by the commerc i a l n uc lear  power i ndus try 
wi l l  g reatly i ncrease . 

About one-thi rd of the defense hi gh- l evel reprocess i ng was tes l i s ted i n  Tab l e  1 . 1 i s  s tored i n  
underground tanks  at  the SRP near Ai ken , S . C .  The res t  i s  s tored i n  u nderground tanks  near 
Ri chl and , Washi ngton , and in b i n s  near I daho Fa l l s ,  I daho . Al l commerc i a l  reproce s s i n g  was te i s  
c urrently  s tored i n  tank s  near Wes t  Val l ey ,  New York .  Separate envi ronmental  rev i ews are 
occurri ng for each of these faci l i t i es because of ( 1 ) d i fferences in chem ica l  and  phys i ca l  forms 
of the wa s tes , ( 2 )  d i fferent was te s torage sys tems , ( 3 )  i mpo rtant envi ronmenta l characteri s t i c  
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Table 1 . 1 .  Quantities of existing radioactive wastes in  
the  United States ( 1 979) 

High-level waste 

Defense 
(from reprocess ing)  

Volume Weight 
(m3 ) (kg) 

2.7E+5a 

Commercial 2.3E+3 
(from reprocessing) 
Spent fuel 2.3E+6 

(di scharged from commercial reactors) 

Defense 
Commercia! 

Transuranic waste 

1 . 1  E+3 
1 .2E+2 

Sou rce : I nteragency Review G roup, Nuclear Waste 

Management, Report to the President, TI D·29442, March 
1 979, p. 1 1 .  

aR ead as 2.7X 1 05 . 

d i fferences a t  the s i tes , a nd ( 4 )  d i fferent a ffected commu n i t i e s  a nd i nterest  groups at the 
s i tes . 

1 . 2 PURPOSE 

The purpose of  th i s  E nv i ronmental  Impact Statement i s  to fu l fi l l  the req u i rements under Sec t .  
1 02 ( 2 ) ( C )  of  t h e  Nati onal  Envi ronmenta l P o l i cy Ac t of  1 969  ( NEPA)  b y  prov i d i ng envi ronmental 
i nputs to the dec i s i on s  regard i ng the proposed acti on and i ts rea sonab l e a l ternati ves . 

1 . 2 . 1  Proposed act ion  

The  proposed action  i s  ( 1 ) to  sel ect a d i sposal  s trategy for  exi s t i n g  and fu ture SRP h i gh - l evel  
rad i oac ti ve waste and ( 2 )  s u bsequentl y to dec i de on the construction  and operat i on of a Defense 
Was te Proce s s i ng Fa c i l i ty ( DW P F )  to i mmob i l i z e  SRP h i g h - l evel defense waste i nto a form s u i ta b l e  
fo r s h i pment to a nd d i sposal  i n  a Federal repos i tory .  Key dec i s i on s  rel ated t o  the construction  
and  opera t i on of the DWP F i nc l ude ( 1 )  faci l i ty l ocation and ( 2 )  d i sposa l  of the decontami nated 
s a l t as l ow-l evel waste . 

The preferred d i s posa l  stra tegy i s  d i s po s i t i on of the i mmobi l i zed h i gh - l evel rad i oact i ve wa ste 
i n  a m i ned geo l o g i c  repos i tory u s i ng conventiona l  m i n i ng techn i q ues . The technol ogy i s  
a va i l ab l e  for t h i s  type o f  d i sposa l ; however ,  t h i s  fact does not prec l ude further study o f  other 
d i sposa l  techn i q ues . Secti on 2 w i l l  address the se l ection of a di sposal  strategy and is  t i e red 
on pub l i s hed reports and  earl i er dec i s i on s .  Se l ection  o f  the geo l og i c  med i um a n d  the repos i tory 
s i te i s  not w i t h i n  the scope of th i s  E I S  a nd wi l l  be addres sed separate l y  i n  s i ti ng of a 
repos i tory .  

As s um i ng the sel ect i on o f  the preferred d i sposa l strategy , the rest o f  the E I S  ( Sects . 3 through 
6)  i s  devoted to the construct i on and  opera t i on of a fac i l i ty for  proces s i ng the SRP h i gh - l evel  
defense was te for d i sposa l . The proposa l  is  to  sepa rate the wa ste i nto a re l at ive ly  l ow-vo l ume , 
h i gh - l evel rad i oactive  fraction  ( s l udge a nd rad i o i sotopes recovered from the sa l tcake )  and a 
re l at i ve l y  h i gh-vol ume decontami nated sa l t fract i on . The h i gh - l evel rad i oacti ve fract ion  i s  to 
be i mmob i l i zed and conta i neri zed for s h i pment to a n  offs i te Federa l repos i tory .  I t  i s  p roposed 
that the decontami nated s a l t  be bur ied ons i te as sa l tcrete (m i xture of sa l t  and concrete ) 
mono l i th s  a t  i nterme d i a te depth on a pp ropriately  eng i neered s i tes . Two a l ternati ves meet these 
cr i te r i a  fo r a preferred immobi l i za t i on a l ternati ve , both the reference and the staged process 
a l ternati ves . Of the two , the staged approach has been i dent i f i ed a s  preferred by DOE . 

I n  t h i s  E I S ,  boros i l i c ate g l as s  h a s  been sel ected a s  the reference wa ste form for i mmobi l i z i ng 
the h i gh - l evel rad i oact i ve fract i on .  The fi nal  dec i s i o n  on waste form i s  schedu l ed to be made 
by October 1 983 . Before a se l ec t i on i s  made , an env i ronmental rev i ew of the waste form options  
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w i l l  be prepa red i n  accordance wi th NEPA req u i rements . Because  another wa ste form wi l l  not be 
c hosen u n l ess i t  has  process/ product character i s t i c s  equa l to or better than those a ssumed for 
boros i l i cate monol i th s , the ana lyses can be consi dered l i m i t i ng for any wa ste form i n  that the 
ana l yses in  t h i s E I S  wi l l  represent conservat i ve cond i t i ons . 

The poten t i a l  envi ronmenta l  i mpacts for the immobi l i zat ion a l terna ti ves and re l ated dec i s i ons 
a re presented w i th the d i scu s s i on s  on the need for m it i gati ng mea sures . 

1 . 2 . 2  H i story 

S i nce 1 95 3 ,  the  SRP has  bee n a major Federa l i nsta l l at ion  for the production  of nucl ear materi a l s  
for nationa l  defense . I n  1 97 3 ,  when SRP was under the j u ri s d i ct i on of the Atomi c Energy 
Commi s s i o n  ( AEC ) , a research and  deve l o pment ( R&D ) program on immobi l i zat ion of the SRP h i gh
l evel waste was i n i t i ated . R&D act i v i ty has conti nued and has  been expanded by AEC ' s  successors , 
the  Energy Re search and Devel opment Adm i n i strati on ( E RDA ) and the U . S .  Department of Energy 
( DOE ) . The purpose of the program has  been to exami ne opt i on s  for the l ong-term management of 
SRP wastes wh i c h  wou l d a l so be appl i cabl e to h i g h - l evel wastes at other DOE s i tes . I nc l uded i n  
the mul tiyear R&D program was devel opment o f  the tec hno l ogy for removi ng the wa stes from the 
tanks , concentra t i ng them i nto a h i gh-act i v i ty fracti on , and immobi l i z i ng the radi oac t i ve 
nuc l i des i n  a h i gh- i ntegr ity form for subsequent di sposa l . 

Th ree important reports concern i ng SRP  waste-management operat i ons  have been publ i s hed i n  the 
l ast  four years . Al ternatives for Long-term Management of Defense High- level Radioactive Waste, 
Savannah River Plant, Aiken, S. C. , 2  descri bes 23 a l ternat i ves for l ong-range management and 
i so l a t i on of the SRP h i gh- l evel rad i oact i ve waste a nd presents rel a t i ve costs , ri s k s ,  and 
u ncerta i nt ie s . Final EIS, Waste Management Operations, Savannah River Plant, Aiken, S. C. , 3 
descri bed the waste-management operat i ons  at the SRP a nd anal yzes the assoc i a ted actual  and 
potent i a l  envi ronmenta l effects . Final EIS, Long-term Management of Defense High- level Radioactive 
Wastes (Research and Deve lopment Program for Immobi lization) ,  Savannah River Plant, Aiken, 
S. C. , 4  anal yzes the l ong-term management strategy for the SRP h i g h- l evel rad i oactive  wa ste . A 
dec i s i on was made to cont i nue  the exten s i ve Federal R&D effort descri bed i n  DOE/ E I S -0023 d i rec ted 
toward the immobi l i zat ion of -the h i gh- l evel rad i oact i v e  waste at the SRP . 5 

Two important reports on commerci a l l y  generated h i g h - l evel  radi oact i ve wa stes were publ i shed i n  
1 980 : ( 1 ) Statement of position of the United States Department of Ener�y in the Matter of 
Proposed Rulemaking on the Storage and Disposal of Nuclear Waste 1 a nd ( 2 )  Fina l EIS, Management 
of Commercial ly Generated Radioactive Wastes. 6 [lecause both of these reports are appl i cabl e to 
defense wastes , they are d i scussed at l en�th i n  Sect .  2 ,  D i sposa l  Strategy Al ternat i ves . 
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2 .  D I SPOSAL STRATEGY ALTERNAT I VES 

The wastes at  the S RP have been made a l ka l i ne and stored i n  l arge steel tan ks  l ocated i n  
u nderground concrete vau l ts .  Experi ence wi th  t he stored waste over the past 2 5  years h a s  l ed 
to i mproved tank des i gn and storage procedures . Th i s  i nter im  storage method has  proven to be 
effect i ve for the control l ed conta i nment of h i gh - l evel waste . However , recent stud i e s  have 
concl uded that the l ong-term d i spo s i t i on of h i gh- l evel rad i oact i ve wastes shou l d  prov i de for 
d i sposal  such that the mate r i a l  i s  u n l i ke ly  to return to the b i os phere before it has  decayed to 
i nnocuous l evel s .  Certa i n  d i sposal  strategy a l ternatives  for h i g h - l evel wastes a t  the SRP were 
consi dered i n  an  E I S  enti t l ed Long-term Management of Defense High-level Radioactive Wastes 
( DOE/ E I S- 0023 ) , 1  wh i c h  l ed to a DOE pol i cy dec i s i on i ssued Feb .  1 3 ,  1 980 , 2 to conti nue research 
a nd devel opment ( R&D )  acti v i t i e s  d i rected toward immobi l i zati on of those wastes ( Appendi x A) . 
As i nd i cated i n  that pol i cy dec i s i o n ,  the a l ternati ves of cont i nued tank storage ( no act i o n )  
a nd fund i ng an  R&D p rogram for d i rect d i sposal  i n  bedrock  under t h e  S R P  were not c hosen .  

The pri nci pal object ive  for d i sposal  o f  rad i oactive waste i s  to prov i de reasonabl e a ssurance 
that such waste , in b i o l o g i ca l l y  s i gn i fi cant concentrati on , wi l l  be permanently i so l ated from 
the h uman envi ronment .  I n  eval uati ng the  various  techno l og i es ava i l abl e for  permanent d i s posa l  
of the h i gh l evel waste at S RP ,  th i s document rel i es heav i l y  on the  ana lyses and conc l u s i ons  
reached i n  t he  Environmental Impact Statement, May�gement of Commercially Generated Radioactive 
Waste ( DOE/E IS- 0046F ) . 3  Th i s  rel i ance i s  based on the determi nat ion  that the characteri sti cs 
of  the SRP waste are comparab l e  to those for commerci a l  h i gh- l evel wastes ana l yzed i n  
DOE/ E I S- 0046F . 

The fo l l owi ng ent i re ra nge of d i s posal  techno l og i e s  was eval uated i n  deta i l  i n  DOE/ E I S -0046F : 

1 .  geo l og i c  di s posal  u s i ng convent ional  mi n i ng techni ques ( p referred a l ternati ve ) ,  

2 .  rock-mel t i ng d i sposal , 

3 .  i s l and d i sposa l , 

4 .  s ubseabed d i sposa l , 
5 .  i cesheet d i sposal , 
6 .  deep-wel l i nj ection  d i sposal , 
7 .  parti t i on i ng a nd transmutati on , 
8 .  space d i sposal , and 
9 .  very deep ho l e  d i sposa l . 

Factors that were consi dered i n  each d i s posal  method i nc l uded : ( 1 )  radi o l og i c a l  effects dur i ng 
the operati onal  per i od ,  ( 2 )  non-rad i o l og ica l  effects , ( 3 )  compl i a nce w ith  ex i st i ng Nationa l  
and  I nternationa l  l aw ,  (4 )  i n dependence for  future deve l opment of the nucl ear i nd u stry ,  and  
( 5 )  the  potent i a l  for  corrective  or m i t i gat i ng  act i ons . 

The proposed acti on i n  DOE/ E I S- 0046F i s  to adopt a nati onal  strategy to devel op  mi ned geo l og i c  
repo s i tori es  for d i sposal  o f  commerc i a l ly  generated h i g h - l evel rad i oactive and transuran i c  
wastes and to conduct the necessay'y research and deve l o pment program to ensure the safe l ong
term contai nment  and i sol a t i on of  the waste . Th i s  proposed acti on was adopted by the DOE as 
i nd i cated in the Record of Dec i s i on . 4  

As i nd i cated i n  the DOE/ E I S- 0046F , 3  systems that can adequately d i spose of commerc i a l  radi oact i ve 
wastes can  reasonably be expected to adequately d i spose of defense wastes because the processed 
wastes from the nati onal  defense program produce l ower temperatures and l ower rad i a t i on i nten s i 
t i e s  than do wastes from the same quant ity o f  s imi l ar ly  processed commerc i a l fuel . Thus , 
a ssuming other factors are equa l , repos i tory-l oad i ng cr i teri a wou l d  genera l l y be l es s  stri ngent 
( i n  terms of quanti t ies  of  waste per u n i t  a rea)  for defense wastes than for commerc i a l  waste s .  
For these reasons , the ana lyses of  impacts presented i n  DOE/E I S-0046F3 shou l d  be o f  u s e  i n  
addres s i ng t h e  d i s posal  of defense waste s .  L i kewi se , i f  t h e  characteri st ics  o f  the immobi l i zed 
S RP defense waste a re s i mi l ar to those of the i mmobi l i zed commerci a l waste for d i sposal , the 
adopted d i s posa l  strategy for commerci a l  h i gh- l evel rad i oacti ve waste shou l d  be appl i cab l e to 
the d i sposal  of defense h i gh- l evel  rad i oactive  wa ste . 

2 - 1  
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Because of the i r  adv anced stage of deve l opment , boros i l i cate g l ass  mono l iths  have been uti l i zed 
as the reference waste form in the an a lyses in t h i s  E I S  and in DOE/E I S-0046 F . 3  These an al yses 
u sed g l ass  propert ies  and c haracter i st ics  that are be l i eved reason ab l y  attai nab l e  with near
term technol ogy. Because anot her waste form wi l l  not be chosen un l ess  it  has equ a l  or better 
process/product character i st i cs than determi ned for boros i l i cate glass  monolith s ,  the E I S  
an alyses can b e  cons i dered l im i t i ng for any waste form . An R&D program i s  be i ng  conducted on 
other waste forms at var i ous  nat i onal  l aborator i e s ,  un i vers i t i e s ,  and i ndustr i a l p l ants 
( Append i x  B ) . The dec i s i on on waste form i s  p l anned by October 1 983 , and it wi l l  be accompan i ed 
by the appropr i ate env i ronmental revi ew. The proposed DWPF project i s  p l anned to proceed pr i or 
to the was te form dec i s i on becau se the primary effort dur i ng the f i rst year w ill be s i te 
preparat i o n .  Ot her d i sposal alternat ives ,  i n clud i n g  i ndef i n ite tank storage , are also addressed 
brief ly  in th i s  sect i on to i nd i cate the ir  v i ab i l i ty and acceptab i l i ty for d i sposal  of h i gh 
level radi oactive  waste . 

The R&D programs on the deve l opment of al tern at i ve waste forms are comp at i ble with  the schedules 
for waste pack age des i gns and repos i tory construct ion .  Waste pack age des i gn i nteract i ons wi l l  
occur i n  three step s .  F i rst , the reference g l ass has been i dent i f i ed and one alternat ive  waste 
form wi l l  be i dent i f i ed before the conceptua l  waste pack age des i gn beg i n s .  Second , the gener i c  
reference repos i tory des i gn cond i t i ons  for all geo l og i c  med i a  under cons i derat i on ,  i nter im waste 
form performance spec i f i cat ions , and the waste pack age conceptual  des i gns wi ll be known before the 
fi na l  defense waste form i s  se l ected . Th ird , three years of i nten s i ve waste form devel opment and TC ch aracter i z at i on under reference repos itory des i gn con d i t i ons w il l  be compl eted before the f i n al  
waste package des i gn beg i n s .  F i gure 2 . 1  shows the schedule for these ac i t i v i t i es .  

The f i rst cani stered defense HLW would b e  produced i n  DWPF b y  June 1 989 and wou l d  b e  avai l ab l e  
for i n  s i tu testi ng i n  a termi nal storage test fac i l i ty ,  i f  appropr i ate.  Can i stered defense 
h i gh-level waste may accumulate at DWPF for approx imate l y  e l even years ( the f i rst waste repos i 
tory would b e  opened no sooner than 2000 ) . I nterim mod u l ar storage fac i l i t i es wi ll be con
structed at DWPF as req u i red to accommodate these can i sters of i mmob i l i zed waste . 

2 . 1 C HARACTER I S T I CS OF WASTES 

S i nce 1 953 , the SRP has been produc i ng spec i a l nuc l ear mater i als for defen se purposes .  Chem ica l  
separat i ons of  irrad i ated fuel and  targets at  SRP  res u l t  i n  product streams and  ac i d i c  l iq u i d  
streams that conta i n  almost al l of the f i s s i on products and smal l amounts of transuran i c s .  
Current ly ,  t h i s  waste i s  chem i ca l l y  converted t o  an al k aline solu t i on and stored i n  l arge 
underground tanks at SRP as i nso l uble s l udges , prec i p i tated salts , and s upern atant ( l i q u i d ) �  

Because o f  the nature o f  the processes produ c i n g  the S R P  h i gh-level  waste ( HLW) , the ag ing  
( decay)  of the  waste ( F i g .  2 . 2 ) ,  and  the  waste man agement procedure s ,  there i s  some var i ab i l i ty 
of waste comp o s i t i ons not on l y  from tank to tank but also w ith i n  a tank as a funct i on of 
l ocat i on and depth . For purposes of eva l uat i on of alternat i ves , however , average waste compos i 
t i ons are appropr i ate. The est imated q uant i t i es and radi onuc l i de contents of the so l i d i f i ed 
SRP h i gh- l eve l  waste are g i ven i n  Table 2 . 1 .  

There are now about 70 operat i ng commerc i a l  li ght water power reactors ( LWRs )  i n  the Un i ted 
States , hav i ng about 50 GWe of i nst al l ed n uc l ear-powered e l ectr i c al generat i ng capac ity .  
Add i t i on a l  reactors are under construction o r  be i ng p l anned . For compar i son purposes , a moderate 
nuc l e ar power growth scenario projects 250 GWe operat i ng by year 2000 and normal  reactor l i fe 
( no new reactors after year 2000 ) .  In th i s  scenar i o  239 , 000  metric  tons of he avy metal  ( uran i um 
and transuran i c  e l ements ,  pr imar i ly P u )  w i l l  be d i scharged by the year 2040 . Assum i ng process i ng  
of  commerc i al spent fue l s im i l ar to  the process i ng of  SRP  defense waste , comp arab l e  waste 
quan t i t i es and key radi onuc l i de contents for the so l i d i f i ed commerc ia l  waste are al so g i ven i n  
Table 2 . 1 .  The quant ity o f  commerc i a l HLW i n  i nd i v i dua l  can i sters wou l d  b e  adjusted , e i ther by 
d i l u t i on or by varying  can i ster d i ameter , to meet the al l owab l e  heat output imposed by the 
d i sposal system. 

The defense waste processed at SRP d i ffers from the commerc i al waste d i scu ssed in DOE/E I S-0046F 
in that i t  produces l ess heat and consequently has a l ower d i sposal temperature and l ower 
rad i at i on i nten s i ty than a s im i l ar quant ity of commerc i a l waste.  Less uran i um has been f i s s i oned 
in  defense fue l ;  therefore ,  the quant ity of f i s s i on products is l e s s .  Because of the l ower 
q uant ity of f i s s i on products i n  SRP waste , the decay heat i s  much l ess  than that i n  commer c i a l  
was te. 
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F i g .  2 . 2 . Rad i o n uc l ide  compos i t i on  of  the SRP waste 0 to  20 years a fter i rrad i at ion . 
So urce : U . S .  Depa rtment of Ene rgy , Long-Term Management of Defense High-Level Radioaetive Wastes> 
Savannah River Plant> Aiken> South Carolina> Final Environmental Impact Statement> DOE/ E 1 S -0023 , 
Was h i ngton , D . C . , November 1 979 . 

Exam i nat ion of Ta bl e 2 . 1  shows that the rad i onuc l ide  content and heat output of i nd i v i dua l  
defense program H LW c an i sters i s  a factor of 5 to  10  or more be l ow that  of the commerc i a l  HLW  
can i s ters . The rad i onuc l i de content i n  the defense program HLW can i sters rel ati ve to  the 
commerc i a l  HLW can i sters ranges from about the same magn i tude for pl uton i um to orders of magn i 
tude l e ss for some o f  the other nuc l i des . 

Thu s ,  repos i tory l oa d i n g  c r i ter ia  genera l l y  wou l d  be l ess stri ngent ( i n  quant i t i es of wa ste per 
u n i t  area ) for S RP wastes than for commerc i a l  waste . Al so , because the S RP wa ste conta i ns a 
l ower concentrat i on of  f i s s i o n  products , the envi ronmental consequences wi l l  be l ess from d i s 
pers ion of  t h e  S RP wa ste than from d i spers i on of  an equa l amount o f  commerc i a l  waste . Therefore , 
i n  the event of an acc i dent i nvol v i ng the same quant ity of wa stes , conseq uences wi l l  be l ess 
severe for the S RP wa ste . An ana l ys i s  of the commerc i a l  wa ste as g i ven in DOE/E 1 S -0046F 3  appl i es 
to the S RP defense waste because the wa ste i s  wel l wi t h i n  the boundar i es of the commerc i a l  
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Table 2.1 _ Comparison of S RP defense and commercial high-level wastes 

H igh-level Canisters Heat output Radionuclide content 
waste type required (kW/canister)a (Ci/canisterf 

9 0 Sr 1 3 7 Cs 
2 3B pU 239 

Pu 2 4 1 Am 2 4 4 Cm 

SR P defenseb 1 .0 X 1 04 0.2 1 .9 X  1 04 1 . B X  1 04 6 .0 X  1 02 6 . 4  2 2  B.2 X 1 0- 2 

Commercialc O.7 X l cr 3.2 1 .4 X 1 05 2.0 X 1 05 1 .B X 102 4.3 1 .7 X 1 03 1 .4 X 1 04 
to to to to to to to to 

2.0 X 1 05 1 .2 5.0 X 1 04 7 . 1  X 1 04 6.5 X 1 01 1 .5 6.1  X 1 02 5.1  X 1 03 

a Nominal values, assuming uniform distribution of waste radionuclides among the canisters. 
b Estimated data for the year 2002. Canister requirements based on 0.6-m-diam X 3-m-long canisters, BO% ful l  of treated 

waste; heat outputs based on the contained radionuclides. 
C Data for the reprocessing of spent fuel containing 1 .7 X 1 05 metric tons of heavy metal (Scenario Case 3) and J-4 

radioactivity at 6.5 years after reactor discharge; canister requirement dictated by the heat output allowed by the disposal 
system. 

Sources: U .S. Department of E nergy, Management of Commercially Generated Radioactive Waste, Vol. 2, Final Environmental Impact 

Statement, DO E/E IS-0046F ,  Washington, D.C.,  October 1 980; letter from O. F. 8 rown, DOE,  to M. E .  M i l ler, N RC ,  M a rch 27, 1 98 1 ,  can· 
cern i ng the Waste Confidence R ulemak ing .  

was te in a l l  perti nent parameters . For these reasons , the DOE/ E I S -0046F conc l u s i on wi th respect 
to the preference for geo l o g i c  d i sposal u s i ng conventional  mi n i ng techn i ques compared wi th 

. other d i sposal  a l ternati ves i s  a l so val i d  for the SRP waste . The esti mated number of cani sters 
requ i red for the SRP waste i s  l ess  than one- seventh of that requ i red for the commerc i al waste . 
W i th  the addi t i ona l  advantage of  a h i g her reposi tory l oad i ng pos s i bl e for the defense waste , 
w h i c h  produces on ly  about o ne -tenth the heat output , the impacts of di spos i ng of the SRP defense 
waste on  the reposi tory program s hou l d  not be s i g n i f i cant . 

2 . 2  GEOLOGI C  D I SPOSAL US ING  CONVENTI ONAL M I N ING  TECHN IQUES 
( P REFE RRED ALTERNAT I VE )  

There a re l ocati ons o n  earth where c hanges of a geo l og i c  natu re ta ke pl ace s l owly - over mi l l i ons  
of years . The rate of  c hange for  geo l o g i C  systems , s ubject on ly  to such  l ong -term change 
mecha n i sms , wou l d  be so l ow t hat  they cou l d  be assumed to be stab l e for peri ods of hundreds of 
t housands of years . Co nsequent l y ,  i t  i s  bel i eved that l ocati ons wi thi n the earth ' s  crust where 
pri mary c hange mechan i sms req u i re geo l o g i c  t ime peri ods  to occur and that appear to prov ide  
negl i g i bl e  hydro l og i c  transport potenti a l  a re s u i tabl e for  the  l ong-term i so l at i on of nuc l ear 
waste . To be v i abl e ,  the prev i ous  geol ogi c h i story of a roc k  mass  wou l d  need to i nd i cate 
probab l e conti nued stabi l i ty for at l east  the next 1 0 , 000 years ; it shou l d  be re l ati vely 
i so l ated from c i rcu l at i ng groundwater ; it  must be capab l e of conta i n i ng waste wi thout l os i ng 
i ts des i rab l e propert ies ; i t  must be amenabl e  to techn i ca l  ana l yses ( i . e . , wi th i n man ' s  near
term abi l i ty to model ) ;  and  i t  must be technol og i ca l l y  feas i b l e  to devel op a reposi tory wi th i n  
i t .  To effecti ve ly  u se such  a rock mass , man must be ab l e to l ocate i t ,  enter i t ,  emp l ace 
waste i n  i t ,  and seal  it  wi thout permanently  damag i ng i ts bas i c  i ntegri ty .  

As c u rrently concei ved , a m i ned geol ogi c reposi tory wi l l  embody three se l f-support i ng and 
i nterrel ated components to form a compl ete system for l ong-term i so l at i o n  of rad i oact i ve waste : 
a q ua l i fi ed s i te ,  a s u i tab l e reposi tory des i g n ,  a nd a n  engi neered waste-package system . 

Us i ng th i s a l terna t i ve , S RP waste wou l d  be processed by the proposed DWP F i nto a monol i t h  of 
stab l e  materi a l  such  as  boros i l i cate g l a s s ,  appropriately encapsu l ated , and s h i pped to a 
repos i tory for d i s posal . The reposi tory wou l d  cons i st of a subsurface m i ne i n  s a l t ,  basa l t , 
gra n i te ,  s ha l e ,  or other  s u i tabl e rock type . The repos i tory s i tes  wou l d  be se l ected based on  
factors such  as  geo l og i c  s tab i l i ty ,  absence of fau l t i ng ,  sei smi c i ty ,  s urface and groundwater 
hydro l ogy , strati graphy , geol ogi c structure , commi tment of resources , and competi ng l and uses . 
The repos i tory ,  excavated by conventi onal  m i n i ng techn i ques , wou l d  l ocate the d i sposal areas 
for emp l acement of the i mmobi l i zed waste about 600 m ( 2000 ft ) be l ow ground . 

The concept of geol og i c  d i sposa l  of rad i oacti ve wastes i s  one i n  wh i ch can i stered , h i g h- l evel 
radi oact i ve wastes are p l aced i n  engi neered arrays in conventi onal l y  mi ned rooms in geol ogi c 
formati ons far beneath the earth ' s  surfac e .  The  phrase " conventi onal  mi n i ng techn i ques " refers 
to the method of reposi tory construct ion . Dr i l l i ng ,  bl asti ng , and bori ng methods used for m i ne 
c onstruction  wi l l  be u sed to form the caverns a nd tunne l s of the reposi tory .  The i ntent of the 
phrase is  to i nd i cate that ex i st i ng , proven , conventi onal  techno l og i es wou l d  be u sed to construct 
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the repo s i tory ,  a s  opposed to the need for , or appl i cat ion  of , a new and i nnovati ve tec hnol ogy 
u n i que  to nuc l ea r  wa ste management . 

Geol og i c d i s posa l , as consi dered i n  t h i s statement ,  a l so empl oys the concept of mu l t i p l e  barri ers . 
Mu l t i p l e  barr i e rs i nc l ude both engi neered and geo l o g i c  ba rri ers to improve confidence that 
rad i oac t i ve wa s tes , in  b i o l o g i ca l ly  s i g n i f i cant concentrat ions , wi l l  not retu rn to the b i os phere . 
Engi neered barri ers i nc l ude the waste form i tsel f ,  cani sters , fi l l ers , overpac k i ng ,  s l eeves , 
and backfi l l  materi a l s .  Ea ch  of these components may be des i gned to reduce the l i ke l i hood of  
re l ease  of radi oac t i ve mate r i a l  and wou l d  be  se l ected ba sed on s i te- and  waste-spec i fi c  con
s i derat i o n s .  Geo l og i c  ba rri ers i nc l ude the repos i tory host rock  and adjacent and over ly i ng 
roc k  fo rmat i ons . Eng i neered barri ers a re ta i l ored to a s pec i fi c  conta i nment need ; geo l og i c  
barri ers are c hosen for t he i r  i n- s i tu propert i e s  for both waste contai nment and i so l at i on . 

Envi ronmental  and eng i neeri ng stud i es l ea d i ng to the i dent i f i cat ion  and eva l uat i on of potent i a l  
geol o g i c  repos i tory s i tes a re currently i n  prog ress  under the DOE Offi ce of Nucl ear Was te 
I so l a t i on . The se l ec t i on and devel opment of  a geo l og i c  repos i tory wi l l  be the s ubj ect  of a 
sepa ra te NEPA rev i ew ,  i nc l udi ng the prepa ra t i on and d i s tri but ion of an E I S  addre s s i ng that 
proposed act ion . I t  i s  thus outs ide  the scope of th i s  E I S .  

The concert o f  geol og i c  d i s posa l  u s i ng  convent iona l  m i n i ng tec h n i ques  has  been s tud i ed i n  
deta i l  and compared w i th t h e  other d i sposal  a l terna t i ves a s  part o f  the DOE eva l uat ion  of the 
management of commerc i a l l y  generated rad i oact ive was te . 3  That s tudy conc l uded , "Thu s , s tate of 
the tec hnol ogy s tands out a s  a major dec i s i on factor ,  and the geo l og i c  d i sposa l option has  an  
edge  over other options  a s  rega rd s the techno l o gy s tatu s . "  DOE  prev i ou s l y  has  con s i dered 
a l ternat i ve a pproaches to the l ong-term management of h i g h- l evel rad i oact ive was tes at the SRP . 
An E I S  provi ded the ba s i s  for a dec i s i on  ( Append ix  A )  to cont i nue a major  R&D prog ram " d i rected 
toward the i mmobi l i za t i on of the h i gh- l evel  rad i oacti ve was tes at the SRP . "  Th i s  study con
s i dered s pec i f i ca l l y  the feas i b i l i ty of removi ng the wa ste from the storage ta nks , p roces s i ng 
and i mmobi l i z i ng the wa ste , and prepa r i n g  the immob i l i zed ma te r i a l  for s h i pment to a repos i tory . 
The process  cons i dered i n  DOE/ E I S- 0023 1 corresponds genera l l y  to the DWP F  reference immobi l i zat ion 
a l ternati ve desc r i bed i n  Sec t .  3 . 1 .  

2 . 3  I N DE F I N ITE TANK STORAGE 

2 . 3 . 1  Conti nuation  of current program ( " No Act i on "  a l ternat i ve )  

T h i s  a l tern at i ve i s  a cont i n u at i on o f  current h i gh- l evel  waste m an agement pract i ces a t  SRP and 
i s  therefore the "No Act i o n "  a l ternat i ve under CEQ des i gnat i ons . However , a cons i derab l e  
amount of pos i t i ve act i on i s  req u i red over a l ong t ime per i od to c arry out t h i s  a l tern at i ve .  

By 1 989 , the back l og of h i gh- l evel  waste to be m an aged wi l l  be s tored i n  30 tank s .  Each tank 
wou l d  conta i n  about 3 . 8  x 1 0 3  m3  ( 1  x 106 g a l ) of h i g h - l eve l waste , wou l d  have a capac i ty of 
4 . 9  x 1 0 3  m3 , and wou l d  be the doub l e-wa l l  Type I I I  des i gn now be i ng bu i l t  at SRP . The expected 
servi ce l i fet i me of these heat-treated and stress-re l i eved tanks  i s  between 40 and 60 years . s  

When i n d i c ated by per iod i c  i n specti on of the tanks  i n  ser v i ce , new tank s wou l d  be constructed 
and the o l d  tanks  ret i re d .  Sa l t o r  s l udge wou l d  b e  reconsti tuted t o  l i qu i d  by d i s so l v i ng or 
s l urry ing  w ith  water ;  t h i s  so l ut i on s l urry wou l d  be transferred to a new tank and evaporated 
to a damp s a l t  c ake  or s l udge , a s  i t  was before transfer . The o l d  tank wou l d  be c l eaned and 
reti red from serv i ce .  The cyc l e of  reconsti tu t i o n  to l i q u i d ,  transfer to new ta nks  and evapora
t i o n ,  and reti rement of  o l d tanks wou l d  be repeated a bout every 50 yea rs . The proces s wou l d  
cease when some future generat i on made a dec i s i on that some other d i sposa l  method wou l d  be more 
des i rab l e or that the rad i oac t i v i ty had decayed enough so that the ta nks cou l d  be covered and 
aba ndoned . 

Th i s  a l ternat i ve i s  a conti nuation  of  operat i ons  currentl y  performed at SRP on a rou t i ne bas i s ,  
bac ked by about 2 5  years of experi ence . The techno l ogy for a l l necessary phases i s  therefore 
ful l y  demonstrated and at  hand . Th i s  a l ternat i ve was ana l yzed i n  DOE/ E I S- 0023 ; 1  however , i t  
was rejected a s  a l ong-term management strategy for the SRP  h i g h- l evel rad i oac t i ve wastes due 
to the need for cont i nuous  s u rve i l l ance a nd ma i ntenance . 2  

2 . 3 . 2  M i t i gat i ng measures  

The  potenti a l  envi ronmental effec ts of cont i n ued ta nk  sto rage can  poss i bl y  be  reduced by sel ec t i ve 
recovery of 9 0Sr  and 1 3 7CS from the was te .  Th i s  action  wou l d  s i g n i f icant ly  reduce the heat 
genera t i on rate i n  the wa s te and wou l d  have the concomm i tant advantage of ma k i ng these i sotopes 
ava i l ab l e  for potenti a l  benefi c i a l  use .  At DOE ' s  Hanford Re serva t i o n ,  9 0S r  and 1 3 7CS  remova l 
was carri ed out  on h i gh- l evel rad i oacti ve was tes  to red uce heat generati on rates so that the 
wa stes cou l d be s tored i n  uncoo l ed tanks . The i sotope removal operati ons  at Hanford were 
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u nderta ken to sol ve wa ste s torage probl ems spec i f i c  to that s i te .  To date , most of the recovered 
1 3 7CS a nd 9 0Sr  have been stored ons i te as an encapsu l ated sol i d  i n  a nt i c i pati on of future 
pos s i bl e  benefi c i a l  u ses or of u l t i mate d i sposal  wi th the other hi gh- l evel rad i oact i v e  wastes . 
No market has yet devel oped for these encapsu l ated i sotopes , and they rema i n  i n  control l ed 
s torage pend i ng d i s posal  or use . 

Recovery of the 1 3 7CS and 9 0Sr  wou l d requ i re removal  of the s l udge and sal ts from the storage 
tanks and chemi cal  process i ng to i sol ate , sol i d i fy ,  and encapsu l ate the i sotopes . The vol ume 
of the h i gh- l evel rad i oacti ve was te wou l d  be i ncrea sed by the vol ume of chemi cal s added to 
carry out the s l udge d i ssol ut i on and other i sotope recovery steps . New fac i l i t i es wou l d  be 
requ i red for waste process i ng ,  i sotope puri f icat i on and encapsu l at ion , and i sotope capsu l e  
s torage . 

The  i ncreased hand l i ng of the h i gh- l evel rad i oacti ve waste duri ng i sotope recovery wou l d  res u l t 
i n  an i ncrease i n  rad i at i on exposure to operat i ng personnel and a s l i ght i ncrease i n  the  potenti a l  
for exposure t o  t h e  publ i c .  T h e  faci l i t i es ,  procedures , a n d  control s for hand l i ng the was te 
depl eted i n  1 3 7CS and 9 0Sr wou l d  be u nchanged from those descri bed i n  Sec t .  2 . 3 . 1  except that 
the  requ i red wa ste tankage wou l d  be i ncreased . Removal of Cs and Sr from the HLW wi l l  not 
affect the l ong-term ma nagement strategy because acti n i des and other l ong- l i ved rad i o i sotopes 
rema i n  i n  the bu l k wa ste . Thu s ,  removal  of 1 3 7CS and 9 0Sr wi l l  not s i gni fi cantly mi t i gate the 
potent i a l  ri s k s  or envi ronmenta l i mpacts from conti nued i n-ta nk  storage and wou l d  add sub-
s tanti a l ly  to  costs . 

2 . 4  OTHER  ALTERNAT I VES 

Al ternat i ve strateg i es for the d i sposal  of commerc i a l ly  generated rad i oact i v e  waste have been 
extens i vely eva l uated . 3  Because  the S RP wastes fa l l  wi th i n  the envel ope of wa ste characteri st i c s  
for t he  commerc i a l l y  generated waste , i t  i s  appropri ate to  " t i er" on t he  i nformat ion  a nd 
ana lyses presented i n  t hat  E I S .  Each of the a l terna ti ves i s  summari zed be l ow .  The reader i s  
referred to other publ i s hed documents3 , 6 for more deta i l ed i nformat ion  and a d i scuss i on on 
these a l ternati ves . 

2 . 4 . 1  Roc k  mel t 

The  roc k-me l t i ng concept for rad i oacti ve waste d i sposal  ca l l s  for the d i rect p l acement of 
l i qu i ds or  s l urr i es of h i gh- l evel rad i oact i ve waste a l one or wi th sma l l  quant i t i es of other 
wastes i nto u nderground cav i t i e s . After the water has d i ss i pated , the heat from rad i oact i ve 
decay me l ts the s urround i ng roc k .  I t  has been postu l ated that the rock  forms a wa ste comp l ex 
by reacti on w i th the h i g h - l evel rad i oacti ve waste . I n  about 1 000  years , the waste-rock mi xture 
resol i d i f i es ,  trappi ng the rad i oacti ve materi a l  deep u nderground in what  i s  be l i eved to be a 
re l at i ve ly  i nso l ubl e matri x .  Because sol i d i f icat ion ta kes about 1 000 years , the  waste i s  most 
mobi l e  duri ng the period of greatest f i s s i on- product ha zard . 

The rock-mel t i ng concept has  a l arge number of tec hno l o g i c  and env i ronmental uncerta i nti es 
assoc i a ted wi th i t .  As w i t h  the very deep hol e concept ,  our ab i l i ty to understand the funda 
mental geol og i c  and hydro l og i c  mechani sms that ex i st at reference depths ( u p  to 2000 m )  i s  
somewhat l i mi ted . The use  of convent i onal  geo l og i c  exp l orat ion  too l s to ver i fy cond i t i ons at  
reference depths i s  uncerta i n .  Manned i n specti on i s  not  l i ke ly  to  be  feas i bl e .  I n  add i t i on ,  
retri eval  of wa stes from the process i s  proba bly not poss i bl e .  The heat generati on rate i n  the 
h i g h - l evel rad i oacti ve wastes s tored at the SRP i s  i n s uffic i ent to i n i t i ate rock  mel t i ng ;  
therefore the rock-me l t i ng d i sposal  method i s  not fea s i bl e for SRP wastes . 

2 . 4 . 2  I s l and d i sposa l  

I s l and-based d i sposal  i nvol ves the empl acement of was tes wi th i n deep , stabl e geo l og i ca l  formati ons , 
much as i n  the conventi onal  mi ned geol og i c  d i sposal  concept and i n  add i t ion  rel i es on a u n i q ue 
hydro l og i c a l  system associ ated wi th i s l and  geol ogy . I s l a nd-ba sed d i sposal  wou l d accommodate 
a l l  forms of waste as does convent i onal  mi ned geo l og i c  d i sposa l ; however , add i ti onal  port 
faci l i t i es and add i ti ona l  transportat ion  steps wou l d  be req u i red . Remoteness of the probabl e 
cand i date i s l ands has been c i ted as an advantage i n  terms of i so l a t i o n .  

T h e  i s l and d i sposal  concept h a s  u ncerta i nt i es a ssoci ated wi th  i t s  potenti a l  envi ronmenta l 
i mpac t .  The potenti a l  for dynami c  i nterac t i on between the fresh  and ocean water l enses i n  
i s l and geol ogy may prec l ude confi dence i n  the i so l ati on mechan i sms . Thi s di sposal  concept 
wou l d  a l so be subject to adverse weather cond i t i ons . Several pol i t i ca l  i s sues , i nc l ud i ng 
i nternati onal  i ss ues , may restri ct th i s  opt i o n .  W i th these uncerta i nt ies , and because the 
concept does not appear to offer advantages over mi ned geo l o g i c  d i sposa l , the i s l and d i s posa l ·  
concept i s  not a prime candi date d i sposal  techno l ogy . 
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2 . 4 . 3  Su bsea bed d i sposal  

Wa stes may be i so l a ted from the b i osphere by empl acement i n  the ocea n sed i ment a t  ocean depths 
of  thousands of meters , in formations  wh i c h  have been depo s i ted over m i l l i ons of yea rs . The 
depo s i ts have been s hown by l a boratory experiments to have h i gh sorpt i ve capac i ty for many 
rad i onucl i des  that m i ght l each  from breached waste packages . The water col umn i s  not consi dered 
a barri er ;  however , i t  w i l l  i nh i b i t  human i ntru s i on and can contri bute to d i l ut ion  by d i spersal  
of  rad i onuc l i des that might escape the sed i ments . 

One  proposed subseabed d i sposal  system concept i ncorporates the empl acement of appropr i ately 
treated waste or  spent reactor fuel in free-fa l l ,  need l e- shaped " penetrometers " tha t ,  when 
dropped through the ocean , wou l d  penetra te a bout 50 to 1 00 m i nto the sediments . A s h i p  des i gned 
for waste trans port a nd p l acement wou l d  transport waste from a port fac i l i ty to the d i sposal  
s i te and  emp l ace the waste conta i ners in the sed iment .  

Subseabed d i sposal  i s  an  attrac ti ve a l ternative  d i sposal  techn i que because i t  a ppears tec hn i 
ca l l y  feas i b l e  that the waste can be p l aced i n  areas havi ng re l ati vely h i g h  assurance of 
s tab i l i ty .  If at  some p o i n t  in t ime a l l  of the barri ers fa i l ed ,  the great d i l ution  and s l ow 
movement of the sea s hou l d  reta rd the return of rad ionuc l i des to the human envi ronment i n  
b i o l o g i ca l l y i mportant concentrat i ons . Li ke i s l a nd-based geo l og i c  d i sposa l , the su bseabed 
concept has the d i sadvantage of the need for spec i a l  port fac i l i ti es and for add i t i onal  trans
porta t i on steps i n  compari son to m i ned repos i tories  on the  conti nent . 

As noted , s u bseabed d i s posa l  i s  bel i eved to be tec hno l og ica l l y  fea s i bl e ;  however , i nterna t ional  
treat ies  may be req u i red before it coul d be accompl i s hed . Whether subseabed d i sposal  can 
provi de i so l a t i on of  wastes equa l to that of deep geo l og i c  repo s i tories  ha s not been ful l y  
a s ses sed ; however , i t  i s  a backup d i s posal  techno l ogy . 

The total number of uncerta i nt i es and i ssues to be resol ved i s  st i l l  S i g ni fi cant for thi s 
opti on , but efforts to reso l v e  them a re proceed i n g .  

2 . 4 . 4  Ice-sheet d i sposal  

Use of i ce-sheet d i sposal  as  c urrently concei ved wou l d  i nc l ude the encapsu l ati on and transportation  
of  HLW by sea to a po l a r  d i sposal  s i te l ocated i n  a reg i on of stab l e and u n i form ice . Can i s ters 
wou l d  be p l aced i nto a ho l e  a few tens to a hundred meters deep and wou l d  be sea l ed over by 
water poured i n  p l ace a nd a l l owed to freeze . Heat generated wi th i n  the c an i ster  wou l d  mel t the 
ice in a reg i on a round the can i ster , and the mel t water and waste conta i ner ,  wh i c h  are more 
dense than the i c e ,  wou l d  s l owly settl e .  Th i s  settl i ng wou l d  be l i kely to proceed to the 
i nterface between the i ce a nd the under ly ing rock .  Eventua l l y ,  hundreds of meters of sol i d  i ce  
wou l d  I so l ate the  waste from the  su rface . The s l ow fl ow of the i c e  mi ght prov ide  i so l at ion  for 
l ong peri ods of t ime unti l the reg i on of  i ce  fl owed to the i c e  s heet perimeter and wa s broken 
off .  

Envi ronmenta l l y ,  i ce-s heet d i sposal  h a s  been esti mated to be  unsu i tabl e for nucl ear waste 
d i sposa l . Sc i enti sts representi ng the Nati onal Academy of Sc i ences , the Sc i enti f i c  Commi ttee 
on Antarct ic  Research of the I n terna t i ona l Counc i l  of Sc i ent if ic  Un i ons , and the I nternat i onal  
Commi s s i on on Snow and I ce  have concl uded that the pol a r  ice masses a re not su i ta b l e  for the 
d i sposa l  of rad i oacti ve was tes . The pr inc i pa l  quest i ons about the d i sposal  capabi l i ty of i ce  
masses have to  do wi th t he  uncerta i nty about t he  stabi l i ty of an  i c e  ma ss  for at  l east  a 
1 0 , 000-year per i od and  the poss i b i l i ty of wastes be i ng mechan ica l l y  d i s i nteg rated by the movement 
of the ice mas s  on the basement roc k ,  l ead i ng to escape via unknown pathways . For these reasons , 
t h i s  concept i s  not currently bei ng pursued . 

2 . 4 . 5  Deep wel l i nj ect ion 

Two methods of we l l  i nj ect ion have been suggested : deep we l l  l i q u i d  i nj ect ion and  s ha l e/grout 
i nj ect ion . 

Deep we l l  i nj ect ion i nvol ves pump i ng ac i d i c  l i q u i d  waste to depths of 1 000 to 5000 m i nto 
porous  or fractured s trata that are su i tab ly  i so l ated from the b i os phere by re l at ive ly  im
permeab l e  overl y i ng strata . The waste i s  expec ted to rema i n  i n  l i qu i d  form and thus may 
progress i ve ly  d i sperse a nd d i ffu se throughout the host roc k .  Un l ess  l im i ts of movement a re 
we l l  defi ned , t h i s  mobi l i ty wi th i n  the porous host med i a  format i on wou l d  be of concern rega rd i ng 
eventual  re l ease to the b i osph ere . 



2-9  

For  the  s hal e/grout  i nj ecti on a l ternati ve ,  the sha l e i s  fractured by h i g h- p;-es sure i njecti on 
and  t hen the waste ,  mi xed with cement and cl ays , is  i nj ected i nto the fractured sha l e format i o ns 
at  depths of 300 to 500 m and a l l owed to sol i d i fy i n  pl ace i n  a set of thi n sol i d  d i s ks .  The 
s ha l e has very l ow permea bi l i ty a nd pred i ctab ly  good sorpti on properti es . The formati ons 
se l ected for i njection  wou l d  be those in whi c h  it can be s hown that fractures wou l d  be created 
paral l el to the beddi ng p l a nes and the wastes wou l d  be expected to remai n  wi th i n the host sha l e 
bed . Th i s  requ i rement i s  expect�d to l im i t  t he i nj ect ion  depths to the range stated prev i ous l y .  

Many u ncerta i nties  ex i st for the concept , i nc l ud i ng uncerta i nt i es about mi grati on  pathways i n  
groundwater that cou l d  prec l ude i nj ecti ng a readi l y  mobi l e ,  l i q u i d ,  h i g h- l evel rad i oactive  
waste  i nto deep  strata . Conta i nment barriers pos s i bl e through the use  of stabi l i zed so l i d  
waste forms and h i gh- i ntegri ty contai ners wou l d  not be ava i l ab l e u s i ng th i s  techn i que . Add i 
t i ona l l y  the deep wel l i njection  concept probab ly  p rec l udes retri evabi l i ty o f  wastes . 

D i s posal  of l i qu i d  h i gh- l evel rad i oact i ve waste i n  bedrock at SRP was anal yzed i n  DOE/E IS-0023 . 1 
Based on that s tuHy and  on comments by the Envi ronmental Protect i on Agency categori z i ng any 
bedrock d i sposal option  at SRP as envi ronmenta l l y  unsat i sfactory ,  the DOE determi ned not to 
fund further R&D stud i es i n  support of t h i s  opt i o n . 2 

2 . 4 . 6  Parti t i o n i ng and transmutat ion 

Waste part i t i on i ng and transmutation  i s  not a d i s posal  concept ,  but rather a treatment a l ternati ve 
for nucl ear wastes . Parti ti on i ng i nvol ves c hemi ca l  separati on of waste consti tuents to faci l i tate 
optimum management .  Transmutati on refers to a rad i at i on treatment of wa stes by wh i ch nucl i des 
w i th u nde s i rab l e properti es a re converted to other nuc l i des w i t h  more des i rabl e properti es 
( e . g . , s horter hal f-l i fe ,  l ower rad i at ion hazard , l ower mobi l i ty ,  etc . ) .  The part i t i o n i ng and 
transmutation  concepts together common ly  imp ly  the separat ion and su bsequent " detoxi fi cati on "  
by  transmutat i on of  s el ected rad i onuc l i des . Conceptua l l y ,  the pr i nc i pal candi dates for par
t i t i o n i ng and  transmutat i on a re i od i n e ,  tec hnet i u m ,  and  certai n  acti n i des , whi c h  have very l ong 
radi oacti ve hal f- l i ves . Transmutation  concepts i nc l ude use of thermal reactors , fast  reactors , 
f u s i on reactors , accel erators , and nuc l ear expl o s i ves . 

Exten s i ve stud i es of the part i t i on i ng and transmutat ion  process have revea l ed major d i ffi cu l ti es . 
Pr i nc i pa l l y ,  there appears to be no r i s k  reduction  i n  the waste di sposal  proces s because of 
techno l o g i ca l  l i mi tations  i n  the fraction  of waste that cou l d be converted by transmutat i o n .  
U s e  of t h e  process  wou l d  req u i re that some d i sposal concept b e  u sed t o  support i t .  Recent work 
has i nd i cated that the process may res u l t  i n  an  i ncreased rad i at ion  hazard duri ng the s hort 
term and no compensat i ng decrease i n  l ong-term hazard . 

2 . 4 . 7  Space d i sposa l  

Space  d i sposal  has  been suggested a s  a u n i que opti on for  permanently  removi ng h i g h- l evel  nuc l ear 
wastes from t he earth ' s  envi ronment . I n  a reference concept , h i g h - l evel nuc l ear waste i s  
i mmobi l i zed and packaged i n  s peci a l  fl i ght contai ners for i nsert i on i nto a so l ar orbi t ,  where 
i t  wou l d  be expected to rema i n  for at l east  one. mi l l i on yea rs . The  Nati onal  Aeronauti cs and 
Space Admi n i stration  ( NASA) has stud i ed several  space-d i sposal opti ons s i nce the earl y 1 97 0s .  
The concept i nvol ves the use  of a spec i a l  s pace s hutt l e that wou l d  carry the waste package to a 
l ow-earth orb i t  where a transfer vehi c l e wou l d  sepa rate from the s huttl e and p l ace the waste 
package and another propu l s i on stage i nto an  earth escape trajectory .  The transfer veh i cl e 
wou l d  return to the s hu tt l e  whi l e  the rema i n i ng rocket s tage i nserts the waste i nto a sol ar 
o rbi t .  

Space d i sposal  i s  of  i nterest because once the waste i s  p l aced i n  orbi t i t s  potent i a l  for 
envi ronmental i mpacts and human hea l th effects i s  j udged to be nonex i stent . However , the ri s k  
of l aunch pad acci dents a n d  l ow-earth orb i t  fa i l u re m u s t  b e  compared wi th the ri s k  o f  breach of 
deep geol o g i c  repos i tori es . Stud i e s  of space d i s posal , ta k i ng i nto account measures to mi ti gate 
i ts r i s ks ,  have s hown i t  to be much more expens i ve than other a l ternati ves . 

2 . 4 . 8  Very deep ho l e  d i sposal  

A very deep  ho l e concept has  been  suggested that i nvol ves the p l acement of nucl ear waste i n  
ho l es a s  much a s  9 km deep i n  geo l o g i c  formations . Des i rabl e s i te characteri st ics  for thi s 
type of d i s posal  i ncl ude crysta l l i ne and sedi mentary rocks  l ocated i n  area s of tectoni c  and  
se i smi c stabi l i ty .  
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Both spent fuel and h i gh- l evel wa ste cani sters cou l d  b e  d i s posed i n  very deep ho l es .  However , 
i t  i s  not econom i ca l l y  fea s i bl e  to d i spose of h i g h-vol ume wastes [e . g . , transuran i c  (TRU)  
waste]  in  th i s  ma nner . Thu s an a l ternate d i s posa l method , such  as deep geo l og i c  repos i tori es , 
wou l d  a l so be requ i red i f  spent fuel were reprocessed . There i s  some quest ion as to whether 
h o l e s  of the requ i red s i ze and depth cou l d  be dri l l ed .  

The pr i nc i pa l  advantage of the very deep ho l e  concept i s  that certa i n  HLW $uch  a s  that 
produced at S RP can be p l aced farther from the b i osphere in a l ocat i on where i t  is bel i eved 
that c i rc u l a t i n g  grou ndwa ter i s  un l i ke l y  to commun i cate with the b i osphere . Very deep ho l e 
concept i s  a backup d i sposa l techno l o gy ;  deve l o pment of th i s  tec hnol ogy wou l d  take 1 2  to 25 yea rs . 

2 . 5  CONCL US I ONS  AND RECOMMENDATI ONS 

The no-ac t i on d i s posa l  a l ternat ive i nvol ves conti nu i n g  present pract i c e ,  wh i c h  cons i sts of ta nk  storage of t he  h i gh - l evel wa ste s .  Ta nk  storage i s  con s i dered temporary because of t he  need to rep l ace the tanks per i od i ca l l y .  Al so ,  i ndefi n i te tank storage wou l d  req u i re perpetua l  s urve i l l ance , mai ntenance , and adm i n i s trat i ve control to assure adeq uate l ong-term i so l at ion  of the SRP h i g h - l eve l rad i oact ive wa stes from the env i ronment .  Extended storage under these constra i nts i ncreases the rad i o l og ica l  r i s k  to ma n .  Fo r these reason s ,  the no-act ion a l terna t i ve is con s i dered unacceptab l e .  

The preferred d i sposal  strategy c a l l s  for i mmobi l i zat i on and  d i sposa l i n  a mi ned geo l og i c  repo s i tory . Iden t i fication  of the preferred a l ternat i ve i s  based on the cons i derations  i n  DOE / E I S-0023 1 and the resu l t i ng po l i cy dec i s i on2  as wel l a s  o n  DOE/ E I S -0046F3  and the preced i n g  d i scuss i o n .  

A mi ned geo l og i c  repo s i tory i s  the preferred d i s posa l option  ba sed on i ts d i st i nct advantages in m i n i m i z i ng rad i o l og i c a l  effects duri ng the operati ng per i od ; i ts advanced status of devel opment and the ab i l i ty (ease )  for correc t i ve or m i t i gat i ve actions  ( e . g . , retri evab i l i ty )  if its  i so l a t i on from the human env i ronment is  threatened . W ith  respect to the other eva l uation  factors , the o n l y  category i n  wh i c h  an a l ternat i ve tec hno l o gy m i g ht offer an advantage wou l d be the rad i o l og i c a l  effects dur i ng  the post-opera t i ona l  period fo r the space d i sposa l opt i o n .  However , t h i s i s  con s i d ered a l ong-term adva nta ge wh i c h  wou l d  be more than offset by near term d i sadvantages . 
From the standpo i nt of tec h n i c a l  feas i b i l i ty ,  on ly  two of the a l terna t i ve wa ste d i sposa l methods appear to warrant further study : subseabed and very deep ho l e .  For subseabed , the DOE has dec i ded to cont i nue stu d i e s  of the envi ronmenta l , tec hn i ca l , l ega l , and  i nst i tu t i ona l feas i b i l i ty of i so l a t i ng wa stes w i t h i n  the sed imentary geol og ic  forma tions  of the deep seabed . Th i s  concept i s  co ns i dered a l onger- term compl ementa ry d i sposal  method to mi ned repo s i tor ies . The DOE a l so fee l s that very deep ho l e  d i s posa l warra nts some add i t i ona l  study as a poss i b l e bac kup  for h i gh - l evel  waste d i sposa l . Further deve l opment of the very deep ho l e  concept wi l l  empha s i z e  the capab i l i ty to ta ke correc t i ve or m i t i ga t i ve acti ons . 

The other d i sposa l methods ( rock me l t i n g , i s l a nd , iceshee t ,  deep we l l  i nj ect ion , and transmuta t i o n )  were found t o  not have c l ea r  adva ntages over mi ned geo l o g i c  d i s posal and  t o  prov ide n o  add i t i ona l compl ementary funct ion . I n  some cases these other techno l og ies  appeared c l early l ess des i rabl e ( for  i nstance , i n  the roc k mel t i ng d i sposal concept , the wa ste i s  expected to be mob i l e  duri ng the period of greatest hazard . )  

I n  summary , there appear to be no env i ronmenta l i s sues that wou l d  rea sonab ly  prec l ude purs u i t  o f  a strategy favori ng  d i sposal  o f  h i gh - l evel  defen se wa stes i n  deep geo l o g i c  repos i tories . Further, i f  for any rea son th i s  strategy were found to be u nacceptab l e ,  the use of a l terna t i ve strateg i e s ,  very deep ho l e and subsea bed , wou l d  not be affected by a dec i s i on to immobi l i ze the SRP h i gh - l evel wa ste . Va rious  concepts of impl emen t i ng the immob i l i za t i on port ion  of th i s  strategy for the SRP  h i gh - l evel  defen se waste are eva l uated i n  th i s  E I S .  
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3 .  IMMOB I L I ZAT ION ALTERNAT I VES FOR THE DWPF 

Assum ing the adopt i on of the preferred d i sposal  al ternative ( geo l o g i c  d i sposal  u s i ng conventi on a l  
m i n i ng techn i q ues ) ,  the SRP defense  h i gh- l eve l rad i oacti ve waste wou l d  have t o  be processed i nto 
a form meeting  the repos i tory cr i ter i a . The purpose of t h i s  sect i on i s  to descr i b e  the immob i 
l i zat i on al tern ati ves for an SRP h i gh - l evel  rad i oact i ve waste immob i l i zat i on fac i l i ty - DWPF -
and to prov ide s uff i c i ent tech n ica l  detai l s  to al l ow the reader to make an i ndependent assessment 
of the env i ronmental  concerns . 

C urrent l y ,  waste awa i t i ng further proces s i ng i s  stored i n  l arge underground tanks . 1 , 2 These 
wastes w i l l  be the feedstocks  for each al tern at i ve .  T he  total  vol ume of  waste to  be processed 
dur i ng the l ifet ime of the fac i l i ty i s  i dent ica l  for each al ternat i ve .  Timi ng and detai l s  of 
recovery and u t i l i z ation  of these stored feedstocks to produce immob i l i zed h i gh- l evel  rad i oacti ve 
waste and decontam i n ated sal t conta i n i ng l ow l eve l s  of rad i oact i v i ty,  however , wi l l  d i ffer among 
t he al tern ati ves to be descr i bed.  I n i t i al treatment of the waste was  assumed to occur e i ther 
in the tanks or in the DWPF i tse l f ,  depend i ng on the al ternat i ve .  

Three immob i l i z at i on a l tern ati ves were cons i dered i n  detai l :  ( 1 )  reference immob i l i z ation  
a l ternat i ve ,  ( 2 )  de l ay of reference immobi l i zat i on al ternati ve ,  and  (3 )  staged proces s  al ter-
n ati ve . 

The sel ect i on of these  three immobi l i zat i on al ternat i ves  for an a l ys i s ,  the deta i l ed descr i p t i on 
of p roce s s i ng steps , the avai l ab l e  process f l ex i b i l i ty ,  and the envi ronmental impact assessments 
performed s hou l d estab l i sh a range of potent i al envi ronmental  impacts for pos s i b l e  immob i l i zat i on 
al ternati ves for the SRP defense h i g h - l evel radi oacti ve waste . 

The reference immob i l i z ati on al ternat i ve i nvo l ves  the construct i on of a l arge fac i l i ty starti ng 
in 1 983 for the i ntegrated process i ng of s l udge and sa l t to form ( 1 )  boros i l i cate g l as s* for 
d i sposal  i n  a Federal repos i tory and ( 2 )  decontaminated sal t for di sposal  at SRP as l ow- l evel  
rad i o ac t i ve waste . The reference fac i l i ty was  deve l oped b ased on research and deve l opment 
efforts up to 1 978 ;  it is b ased upon the remote operati ons techno l ogy u sed by the SRP chemica l  
separati ons fac i l ity .  

The de l ay of reference immob i l i zat i on al ternati ve i s  t he  same a s  the reference immob i l i zat i on 
al tern ati ve except t h at constructi on and operat i on are del ayed unt i l  there i s  assurance a Feder al  
repos i tory wi l l  be ava i l ab l e  to rece ive the immob i l i zed waste, res u l t i ng in  m i n imal  i nter im  
storage of  waste cani sters at  SRP . A ten-year de l ay is  assumed for  th is  al tern at ive .  I n  t he  
an al yses g i ven , t he  d ifferent i al effects estimated for t he  de l ay of the reference al ternat i ve 
are app l i cab l e  al so to del ay of the staged process al tern ative.  

Because of recent program research and p l ann i ng efforts , a staged process al ternati ve has been 
deve l oped that beg i ns with s l udge process i ng and l ater adds sal t process i n g .  Ut i l i z at ion of 
current technol ogy prov i des for reducti on in the s i ze and compl ex i ty of the fac i l i ty and for use 
of exi st ing  fac i l i t i es to t he max imum degree pract i cab l e ,  t hereby reduc ing the cos t .  

Al though the reference des i gn i s  a techn ica l l y  v i ab l e  al ternat i ve ,  t h e  staged des i gn ach i eves the 
s ame objecti ve with comp arab l e  safety and envi ronmental  impact ( as d i scussed in Sect . 5) at l ess J-l 
i n i t i al cos t .  The staged concept al so al l ows add i t i ona l  time for techno l ogi ca l  improvements i n  
s a l t  process i ng .  Accord i n g l y ,  the staged des i gn i s  the preferred al ternat i ve .  

A s ummary o f  the three al ternati ves i s  presented i n  Tab l e  3 . 1 .  Reg ard l ess  of the al ternat i ve 
se l ected for impl ementat ion , the ongoing  rese arch and deve l opment effort wi l l  further ref i ne 
the des i gn ,  construct i on ,  and operat i ona l  aspects of the DWP F. The process descr i p t i on for the 
actua l  DWP F ,  as b u i l t ,  w i l l  probab l y  not be exact l y  the s ame as g i ven in any one of the three 
immob i l i z at i on al ternat i ves ; however , process  improvements  wi l l  not be adopted un l es s  safety 
an a lys i s  i nd i cates acceptab l e  r i sk and appropri ate cons i derat i on i s  g i ven to d i fference s ,  if any ,  

* Boros i l i cate g l ass  has  been se l ected as the reference immob i l i zed form . Research and 
deve l opment programs outs i de t he scope of t h i s  E IS are ongo i ng to determ i ne the preferred 
form by 1 983 ; these programs are descr i bed in Append i x  B .  
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in envi ronmental i mpacts . The proposed DWPF  wi l l  be l ocated on the SRP . The SRP phys i ca l  
securi ty system a n d  emergency res ponse system wi l l  b e  mod i fi ed to provi de t h e  necessary pro
tect ion for t he  DWP F .  

Descri ptions  o f  t h e  a l ternati ves u se  t h e  reference i mmob i l i zati on a l ternat i ve a s  the base and , 
un l ess there are c hanges , descri pt ions  for the de l ay of reference i mmobi l i zation  a l ternati ve 
and the staged process  a l ternative  wi l l  not be repeated . Add i t i ona l  i nformat ion on sel ected feed 
streams , effl uent streams , and immobi l i zed h i gh - l evel wa ste product may be found i n  Append i x  O .  

3 . 1  REFERENCE I MMOB I L IZAT ION ALTERNAT IVE  

3 . 1 . 1  P rocess  description 

H i g h - l evel  rad i oact i ve wa stes are stored in  tanks  at SRP a s  i nsol u b l e s l udges , prec i p i tated 
sa l ts , a nd superna tant l i q u i d .  The reference i mmobi l i zat i on process ( F i g .  3 . 1 )  i nc l udes the 
removal  of wastes from tank storage ;  pretreatment of s l udge to remove most of the a l umi na and 
so l ub l e sa l ts ;  trea tment of the sa l t  to remove ces i um ,  stront i um ,  and p l uton i um ;  i mmob i l i zat ion 
of the h i gh- l evel s l udge and recovered ces i um and stronti um and p l uton i um i n  boros i l i cate g l a s s ; 
encapsu l at ion  of the wa ste/ g l a s s  mi xture i n  steel cani s ters ; storage of the cani s ters i n  a 
s u rface fac i l i ty unt i l s h i pment to a repos i tory ;  and proces s i ng the decontami nated sa l t i nto 
s a l tcrete mono l i ths for i n termed i a te-depth bur ia l  ons i te as l ow-l evel radi oacti ve wa ste . The 
fol l ow ing  d i scuss i on descri bes the was tes , the processes proposed for thei r treatment ,  a nd 
pOi nts of potenti a l  rel ease to the envi ronment . 

lj� [ .-;HYdlaullc Slurry Pump. 

Removal 01 1 . \ .  111 iv':.r:;;:' I Sf,,,," Sf'ff, --�---- / _ Dissolution of cl Aluminum 

,,� -i!;-:. - Compounds 

SludQe and 
Caustic Solution 

ES-55 1 3  

F i g .  3 . 1 . Defense waste proces s i ng reference fl ows heet . Source : E .  I .  d u  Pont de  Nemo urs 
and C o . , mod i fi ed from DWPF Technical Data Summary No. 3, DPSTD-77- l 3- 3 ,  Apri l 1 980 , Fi g .  1 . 1 .  

3 . 1 . 1 . 1 Descripti on of was tes 3 

Chem i ca l  separati ons  of i rrad i a ted fuel and targets at SRP produce product streams , an ac i d i c  
l i q u i d  waste stream conta i n i ng a l most a l l o f  the fi s s i o n  products , and  mi nor rel eases to the 
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atmosphere and to seepage bas i ns . The ac i d i c  waste stream i s  changed chem i c a l l y  to an al ka l i ne 
so l ut i on before be i ng transferred to storage i n  l arge underground tanks i n  the F and H c hem ica l  
separat i ons areas . 

In the tank s ,  waste components that are i nso l ub l e  i n  the a l k a l i ne so l ut i on sett l e  and form a 
l ayer of s l udge on the tank bottom . Most of the rad i onu c l i des are conta i ned i n  the s l udge ; 
however, the supernatant a l so conta i ns some so l ub l e  rad i oact i ve e l ement s ,  predom i nant ly  ces i um 
and some stront i um .  Once the s l udge has sett l ed to the tank bottom , most of the supernatant i s  
removed and concentrated by therma l  evaporat i on .  The hot concentrate is  transferred to coo l ed 
waste tanks where the coo l ing  c au ses s a l ts to crystal l i ze .  

T he  projected total vo l ume of wastes to  be stored i n  tanks  by  1 989 , when startup of t he  reference 
case DWPF is schedu l ed ,  i s  about 1 00 , 000  m ' .  Estimated vo l umes of s l udge,  sa l tcake, and super
natant are 1 5 ,  62 , and 24 x 10' m' , respec t i ve l y .  A total  of 27 tanks i nc l ud i ng 10 curren t l y  
u nder construction are expected t o  be i n  serv ice i n  1 989 t o  store these wastes .  Four add i t i ona l  
tanks wi l l  be constructed as  feed and b l end tanks for the  DWPF .  

Chem i ca l  separati ons of  i rradi ated fue l  wi l l  cont i nue  to  the  year 2002 , from wh ich  5 to  
1 0  X 1 0 3  m3 of  add i t i onal  fres h wastes per year are ant i c i pated . * Dur i ng th i s  per i od water wi l l  
cont i n ue to be removed from the stored wastes res u l t i ng i n  a total proj ected waste vo l ume of 
20 x 1 0 3  m3 s l udge and 87 x 1 0 3  m' sa l tcake .  No add i t i ona l  tank req u i rements are ant i c i pated , 
however , because of the storage that wi l l  be made avai l ab l e  as a resu l t  of waste proces s i n g  and 
immob i l i z at i on .  The average chemica l  and rad i onuc l i de compos i t i ons of fresh  ( aged s i x  months  
after d i scharge from the reactors ) h i gh- l evel  l i q u i d  wastes from chem ica l  separati ons operat i ons 
are summar i zed i n  Tab l es 3 . 2  and 3 . 3 ,  respect i ve l y .  Waste compos i t i on and ch aracter i stics  are 
vari ab l e  from tank  to tank and with i n  a tank as a funct i on of l ocat i on and depth because of 
var i ab i l i ty i n  fres h wastes and because fres h and aged wastes have been mi xed i n  some tanks . The 
processes and equ i pment se l ected for the DWPF wi l l  be des i gned to accept these var i ati ons . 

Table 3.2. Average chemical composition 
of fresh (aged 6 months) SRP 

h igh·level waste 

Concentration 
Constituent 

Molar giL 

NaNO, 3.3 28 1 
NaNO, <0.2 < 1 4  
NaAI (OH) 4 0.5 59 
NaOH 40 
Na, CO, 0 . 1  1 1  
Na, S04 0.3 43 
Fe (O H ) ,  0.07 7.5 
MnO, 0.02 1 . 7 
Hg (OH),  0.002 0 .5 
Other sol idsb 0 . 1 3a 7.8 

aAssuming an average m olecular weight 
of 60. 

b Includes all radioactive components. 
fission products, uran ium,  and trans
uranics. 

Source: U .S.  Department of Energy, 
F E IS, Long· Term Management of Defense 

High·Level Radioactive Wastes, D O E/EIS· 
0023, N ovember 1 979, Sect. I V ,  Table 
I V · l ,  p .  IV·2. 

3 . 1 . 1 . 2 Removal  of wastes from storage ta nks4 

About 280 x 1 0 3 m 3  of water wi l l  be requ i red to remove the tota l p rojected s l udge and sal tcake  
(20  and 87 x 1 03 m3 , res pect i ve l y )  from the  tanks . The  tota l vo l ume of  was te to  be  processed 

*
Th i s  vo l ume is  based on the a s s umpt i on that the three SRP  reactors cont i nue  to operate 

through  the yea r 2000. In  add i t i o n ,  a fou rth  reactor i s  assumed to resume operation  about 1 984 . 
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Table 3.3. Average radionuclide composition 
of fresh" SRP high· level waste 

Radionucl ide Ci/l Radionucl ide 

9 5 N b  2.8E + lb H I Am 
1 4 4 Ce- I 4 4 Pr 1 .8E+l 9 9 Tc 
9 5 Z r  1 .6 E + l  2 3 9 P u  
9 1 Y 1 .2E+l  I S 4 Eu  
S 9 Sr 9.5EO 93 Zr 
1 4 1 Ce 3.2EO H O pu 
1 4 7 Pm 3.2EO 1 3 S Cs 
1 0 3 R u  2.6EO 1 2 6 Sn. 1 2 6 Sb 
1 0 6 R u ·1 0 6 R h  1 . 1  E O  7 9 Se 
9 0 Sr 8E·l  2 3 3 U 
1 3 7  Cs 8E·l  1 2 9 I 1 2 9 Te 5E· l  2 3 S U 1 2 7 Te 5E·l  1 0 7 Pd 
1 3 4 CS 3E· l  2 3 7 N p 
1 5 l Sm 2E·2 1 5 2 Eu 
2 3 S Pu 3E·3 2 4 2  Pu 2 4 1 Pu 5EA 1 S 8 Tb 2 4 4 Cm 3 E A  2 3 5 U 

"After processing i rrad iated fuel and targets that have 
cooled six months after discharge from the reactor. 

b Read as 2.8 x 1 0' 

Source: U .S. Department of Energy, FE/S, L ong·Term 

Ci/l 

3EA 
1 EA 
8E·5 
3E·5 
3E·5 
2E·5 
l E ·5 
3E·6 
3E·6 
5E·7 
3E·7 
2E·7 
l E ·7 
l E ·7 
5E·8 
2E·8 
2E·8 
8E·9 

Ma nagement of Defense H igh·Leve/ Radioactive Wastes, D DEI  
E IS·0023, November 1 979, Sect. IV,  Table I V·2, p . IV·3. 

over the assumed 28-ye ar l i fe of the p l ant  i s , therefore ,  projected to be approximate ly  
390  x 10 3  m3 • The  s upernate fracti on ( red i s so l ved aged sa l t and  decanted supernate) and  the 
s l udge-s l urry fracti on wi l l  be pumped as separate feedstreams to the DWPF for pretreatment and 
proces s i ng .  

Recyc l e  wa ter from the DWP F ,  suppl emented i f  neces sary by water from the F and H chemi ca l  
separati ons  area s and fresh wa ter ,  wi l l  be  used for sa l t d i sso l ut ion . The  total  rad i onuc l i de 
acti v i t i es for sa l t/ s upernatant was tes aged 5 years* and 1 5  years* are about 2 . 1  and 1 . 5 C i / l , 
respecti ve l y .  

S l udge remova l  from tanks  i n  each area wi l l  be accompl i s hed by s uspend i ng the i n so l ub l e  pa rti c l es 
i n  a v i gorous l y  ag i tated water sol ut i on and transferri ng the resu l ti ng 1 : 1 s l udge :water s l urry i n  
i ncrements o f  about 760 m 3  to one of the two s l udge feed tanks . Equ i va l ent  vol umes of s l urry 
from the s torage tan ks i n  the F and H chemica l  separati ons  areas wi l l  be bl ended to prov i d e  the 
s l udge-s l urry feed . The rad i onuc l i de acti v i t i es of s l udge-sl urry feed from was tes aged 5 years 
and 1 5  years are a bout 20 C i / l  a nd 9 . 5 C i / l ,  respect i vely . 

3 . 1 . 1 . 3 S l udge preparat i on4 

Sl udge s l urry from s l urry feed tanks wi l l  be processed i n  the DWP F  at a des i g n  rate of 7 . 65 l/mi n .  
After the s l udge s tream i s  recei ved i n  the DWP F ,  the s l udge wi l l  be bo i l ed wi th sodi um hydrox i de 
to d i ssol ve approx imatel y 75% of the i nsol ub l e a l umi num compounds present . Al umi num removal wi l l  
reduce the quant i ty of feed to be v i tr i f i ed and wi l l  permi t use of a l ower v i tr i f i cation  tempera
ture wi th attendant benef i ts i n  reduced vol ati l i ty of rad i onucl i des and me l ter corro s i on . 

Fol l owi ng di ssol ut ion of mos t  of the a l umi num compounds , the s l udge s l urry wi l l  be washed and 
centri fuged twi ce to separate the i nsol ubl e s l udge from the water-so l ubl e sa l ts , produc i ng a 
s l udge conta i n i ng a maxi mum of 2 wt % ( 2% based on we i gh t )  so l ubl e sa l t on a dry bas i s .  The 
wash  sol uti ons wi l l  be eva porated i n  the recyc l e  evapora tor .  The evaporator conden sate wi l l  be 
reused i n  the process ,  and the evaporator bottoms wi l l  be sent to the grav i ty settl er . 

* 
Spec i fi c  des i gn cri ter ia  for proces ses l ea d i ng u p  to and i nc l u d i ng was te i mmobi l i zat ion 

i nc l ude the sel ect i on of s l udge that has  aged a mi n i mum of 5 years and sa l tcake that has  aged a 
mi n i mum of 1 5  years . 
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3 . 1 . 1 . 4 Sa l t and s upernatant preparati on4  

Sa l t  so l u t i o n  from feed s torage ta nks  wi l l  be proces sed i n  the DWP F  a t  a des i gn ra te of  42  L/mi n .  
The  sa l t feed so l u t i o n  i n i t i a l l y  wi l l  be c l a ri f i ed i n  two s tep s : ( 1 ) the add i t i o n  of a p o l y
e l ectro lyte  and heat to agg l omerate any en tra i ned , sus pended so l i ds ( the treated s o l u t i o n  wi l l  
be a l l owed to settl e i n  a g ra v i ty sett l er ) ; and ( 2 )  the  c l ari f i ed s u pernatant from the  g ra v i ty 
sett l er wi l l  be decanted a nd f i l tered through  two sand beds i n  seri es . The  bo ttoms from the 
grav i ty sett l er ( conta i n i ng any i n so l ub l e s l udge)  a nd  the s l udge stream wi l l  be rou ted to the 
s l udge prepara t i o n  proces s .  

F i l tered s u perna tant wi l l  b e  proces sed through  two i on-exchange s teps i n  seri es - the f i rs t  to 
remove ces i um and p l uto n i um and the second to remove s tron t i um .  These steps reduce the rad t o 
act i v i ty i n  t h e  sa l t  so l u t i o n  t o  l evel s s u c h  t h a t  i t  c a n  b e  hand l ed a n d  d i s posed o f  i n  a l ess  
res tri c t i ve manner  than  the i mmo b i l i zed h i g h - l evel wa stes . The decontami nated sa l t so l u t i on 
from the i on -exchange s teps  wi l l  be pumped to the s a l tcrete fac i l i ty a nd concen trated by 
evapora t i o n  to a n omi na l  35 wt % s o l u t i o n .  Co nden sate from the  evapora t i o n  o f  sa l t  so l u t i o n  
wi l l  b e  reused i n  t h e  process .  

Ces i um ,  p l uton i um ,  a nd stront i um wi l l  be e l u ted from the  l oaded i o n -exchange c o l umns , concen 
tra ted by evaporat i o n  and m i xed wi th  the was hed s l udge for v i tr i f i ca t i on . 

3 . 1 . 1 . 5 Sel ect i ve recovery of wa s te const i tuents for benefi c i a l  u s e s  

Beca use  prepara t i on of  sa l t so l u t i on i nc l udes s t e p s  t o  remove so l ub l e ces i um and  s t ront i um v i a  
i on exc hange , recovery o f  one o r  both of  these rad i o i soto pes for poten t i a l  benefi c i a l  u se ( s )  
ra ther than i mmob i l i za t i o n  i s  pos s i b l e  but  not p l anned for the DWP F .  Wel l -deve l oped techno l ogy 
exi s ts for separa t i n g  and packa g i n g  9 0 S r  and 1 3 7CS , for wh i ch p l a n t - s ca l e  p rocedures have been 
dev i sed and  cu rren t ly  are in o pera t i on at the DOE Hanford P l an t  at  Ri c h l a n d ,  Wa s h i ngton . The 
purpose for recovery a nd s torage o f  these rad i onuc l i des a t  Hanford , however , has  been to reduce 
the  heat genera t i o n  in the s torage tank s ,  wh i c h ,  u n l i ke the tanks at  SRP , are not provi ded wi th  
coo l i ng co i l s .  

Experi ence at  Hanford has demons trated a n  i ncreased product i on of  s econdary was tes because of 
the  add i t i o n  o f  sa l t i ng agents o r  other compo unds for i sotope recovery . For examp l e ,  nea r l y  
t h ree vol umes o f  i ntermedi ate l i q u i d  wa s tes a re generated a t  Hanford t o  recover ces i um ( 95% 
recovery )  and  stront i um ( 70% recovery )  from one vol ume of  h i gh - l evel was te . Add i t i o na l l y ,  
9 0Sr  and/or 1 3 7CS  recovery can l ead to i nc reased tra nsporta t i o n  req u i rements and i ncreased 
o c c u pat i ona l  and pub l i c  expo s u re to rad i a t i on . 6  Poten t i a l  c ommerc i a l  a pp l i ca t i ons  of these 
i sotopes have been exp l ored , i nc l u d i n g  remo te heat and power genera t i o n , sewage trea tment , food 
preserva t i o n ,  and med i ca l  s u p p l y  s teri l i za t i on . To date , however , there has been o n l y  l i m i ted 
u se  of these rad i o i sotopes . Sewage s l udge s teri l i za t i o n  i s  i n  the demonstrati on  s tage . None of  
the  ces i um and s tron t i um stored at  Hanford has found  commerc i a l  a p p l i cat i on . 

Recovery o f  poten t i a l l y  u sefu l nonact i n i de p roducts from defense rad i oact i ve was tes does not 
a ppear to be j us t i f i ed economi ca l l y because  of  the h i gh cos t of  wa s te proces s i ng compa red wi th  
the  val ue  of ava i l a b l e  prod u c t .  L i m i ts on demand for t h e  wa s te products , because  of  i n s uffi 
c i en t  deve l opment of a p p l i c a t i o n s  or restr i c t i ons  on use  o f  s l i g h t l y  rad i oacti ve ma teri a l s ,  may 
further reduce cost  effect i veness of wa s te -product recovery . 7  

3 . 1 . 1 . 6 H i g h - l evel  wa s te i mmob i l i zat i on and transfer to storage4 , 8 

Was hed s l udge , c e s i um-zeol i te s l urry ,  and concen tra ted s t ron t i um s o l u t i o n  wi l l  be comb i ned i n  
the  s l u rry m i x  tan k  and  s u bsequent l y  d r i ed i n  a n  e l ectr i cal l y  heated s p ray ca l c i ner to convert 
the s l udge - s l u rry m i x  i nto a powder o r  ca l c i ne .  The d r i ed was te ,  fa l l i ng  by grav i ty from the  
s p ray ca l c i ner i nto the j o u l e- heated cont i n uous  g l as s  mel ter , wi l l  be combi ned wi t h  g l a s s  fri t 
on a 35% waste/65% fri t bas i s  ( by we i g ht ) . F i gure 3 . 2  s hows the v i t r i f i c a t i o n  p rocess schemat i c .  

Approx imat e l y  2 1 3  kg/h  of water vapor and 1 1 8 kg/h  of a i r  wi l l  b e  generated a s  off-gases from 
the  s pray-c a l c i n i n g ,  g l ass-me l t i ng oper at i on s ,  a l ong w i th much  of the mercury i n  t he waste and 
smal l amounts  of i od i ne ,  ruthen i um ,  and ces i um .  The off-gases wi l l  be coo l ed to remove water 

8 - 1  and t he condensab l e  c hemi c al spec i es and f i l tered b efore pass i n g  t hrough  r u t hen i um- and i o d i ne
absorber beds . Mercury wi l l  be separ ated and sent to a mercury-recovery f ac i l i ty , where it wi l l  
be c l eaned , bott l e d ,  and stored for reu se .  Water wi l l  b e  tran sferred to the recyc l e  ev aporator . 
Treated off -gas wi l l  be f i l tered and re l eased up the stack . 

The res u l t i ng mo l ten boros i l i cate g l as s  wi l l  be p oured at 1 1 50 ° C  i nto  a 304-L  sta i n l ess  steel  
c a n i ster ( F i g .  3 . 3 )  at a rate of about 1 1 2 k g / h .  When the can i ster is  f i l l ed ( 62 5-L  g l as s  
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we i gh i ng 1 480 kg ) , the me l ter wi l l  be t i l ted to stop the g l ass f l ow ,  perm i tti ng the next can i ster 
to be l oc ated i n  the  f i l l pos i t i on .  T he  f i l l ed c an i ster w i l l  be tran sferred by  crane and  transfer 
car to a mechan i ca l  ce l l ,  at wh i c h  po i nt a p l ug i s  we l ded in p l ace . The can i ster wi l l  be l eak
tested and moved to other cel l s  for surface decontam i n at i on u s i ng HF-HN0 3 and a f i na l  smear test . 

The boros i l i cate g l ass  wi l l  conta i n  about 28 wt % was te oxi des and have the nomi na l  chemi cal  
compo s i t i o n  s hown in  Ta b l e  3 . 4 .  The characteri st ics  of waste in  a s i ng l e  conta i ner are 
esti mated to be : 9  

Total  acti v i ty 
Heat generati on 

5 year  
1 84 , 000 Ci  
540 Vi 

1 5  year 
1 04 , 000 C i  
3 1 0 Vi 

The DViP F wi l l  be des i g ned for a producti on rate of 1 . 88 cani sters of vi tr i fi ed h i g h - l evel wa ste 
per day . 4  The average product ion  rate is expected to be about 1 . 4 can i s ters per day ( 500 
cani sters per year ) . 

The fi l l ed ,  sea l -wel ded , l ea k -tested , decontaminated can i sters of waste wi l l  be moved on a 
transfer car to the fi nal  check s tati on where they wi l l  be remotely measured for gamma rad i a t i on 
and  surface temperature.  The can i s ters wi l l  then be moved by transfer car through an a i rl ock  
and l oaded i nto a s h i e l ded cask  for transfer to the was te storage bui l di ng .  
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Fi g .  3 . 3 . Defense wa ste proce s s i n g  can i ste r :  g l ass  vol ume , 625 L ;  g l ass  wei ght , 1 480 kg . 
Source : E .  I .  du Pont de Nemours and  Co . ,  Process Arrangement Options for Defense ylaste 
Immobilization, DPST 80-20 3 ,  Februa ry 1 980 . 

3 . 1 . 1 . 7 Process i ng and d i sposa l  of  decontami na ted sal t4 

Sa l t  sol u t i on from the sa l t pretreatment process ( Sect .  3 . 1 . 1 . 4 )  wi l l  be transferred from the 
DWPF by p i pel i ne to a sa l t  sol ut ion storage ta nk  at the sa l tcrete faci l i ty .  The sa l t  so l utjon  
wi l l  be  dewa tered by evaporati on to  a nomi nal  35  wt % sal t concentrat ion  and  mi xed wi th cement  
to  b i n d  any res i dual  radioact i v i ty i n  a conc rete matri x .  The sa l tc rete wi l l  be proport i oned by 
we i g h t  to produce a formu l a t i on of 35  parts sa l t ,  65  parts water ,  and 1 30 parts cement ( 1 5  wt % 
sa l ts i n  concrete ) . 4  The res u l t i ng rad i o i soto p i c  content and chem ica l  compo s i t i on are l i sted i n  
Ta bl es 3 . 5  a n d  3 . 6 ,  respec t i v e l y .  Ant i c i pated practice  wi l l  be t o  process was te aged at  l east  
1 5  years .  Sa l tc rete wi l l  be  produced i n  batches two days per  week on a 6-h  operat ing  day . 
Approximate l y  530 m3 of sa l tc rete wi l l  be produced each week ,  based on proces s i ng h i gh- l evel 
waste at an average rate of  37 L/mi n .  

Condensate from the evaporat ion  ( concentrat ion ) o f  sa l t  sol u t i on wi l l  be reused i n  the process 
for fl us h i ng equ i pment  and p i p i n g .  Any excess condensate wi l l  be retu rned to the genera l purpose 
evaporator sys tem. 

.. 
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Table 3.4. Chemical composition o f  reference 
glass waste form 

Amou nt 
Ox ide Sou rcea (wt %)  

Li, O F 4 .08 
B , 0 3  F 1 0 .5 
TiO, F 0.7 1 8  
CaO F + S  0.843 
N a , O  F + S  13 .7  
SiO, F + S 42.2 
Fe, O.l  S 1 1 .8 
AI, O .l  S 2.38 
MnO, S 3.39 
U 3 0 8  S 1 .09 
N i O  S 1 .45 
Zeol ite S 2.60 
MgO F 1 .43 
ltO, F 0.357 
La, 01 F 0.357 
Other sol ids F + S  3.03 
Nonreactive salt S 0.0984 
Density 2.37 g/m L CQ 1 1 00°C 

2.8 g/m L «I 1 20°C 

a F = F rit;  S = composite sludge. 
Sou rce : TDS . DPSTD·77·1 3·3, Table 3. 1 .  

After mi x i ng ,  the sa l tcrete wi l l  be transported by pi pel i ne to trenches ( 6 . 1  m deep x 6 . 4  m 
wide  x 1 5 . 8  m l ong )  at an i ntermedi ate depth (�l O m be l ow ground l evel ) for d i sposa l  as l ow
l evel waste . At the end of each operati ng peri od ,  the eq u i pment  and p i pe l i ne wi l l  be fl us hed 
wi th condensate under h i gh p ressure from the product-sa l t evaporator , and the fl ush  water wi l l  
be d i scharged to the trench . Before the trans fer p i pel i ne i s  fl us hed , a compressed-ai r-dri ven 
" p i g "  wi l l  be pus hed through i t  to remove res i dua l  sa l tcrete . 

3 . 1 . 1 . 8  Effl uent contro l  and proces s i ng 1 0 , 1 1 

L iqu i d  wastes 

DWPF operations  wi l l  produce s i g n i fi cant q uanti ti es of radi oacti ve and nonradi oacti ve l i q u i d  
wastes that wi l l  requ i re trea tment before d i scha rge . For radi oact i ve l i qu i d  was tes , two 
treatment systems , a recyc l e  evaporator and a genera l -purpose evaporato r ,  w i l l  be provi ded . A 
f l ow d i agram of the rad i oacti ve l i q u i d  waste treatment  system i s  shown i n  Fi g .  3 . 4 .  

The recyc l e  evaporator system , l ocated i n  the ca nyon bui l d i ng ,  wi l l  ( 1 ) recei ve the more 
contami nated waste s treams ( chem i cal  and/or radi oacti ve ) at an average feed rate of 91 L/mi n ,  
( 2 )  concentrate them by evaporat ion ,  ( 3 )  i so l a te the evaporator overheads for process reuse or 
transfer to the genera l -purpose evaporator sys tem , and ( 4 ) recyc l e  the evaporator bottoms to the 
proces s .  

The genera l - purpose evaporator system , l ocated outs i de the canyon proces s i ng a rea i n  a l i ghtl y 
s h i e l ded faci l i ty ,  wi l l  ( 1 ) recei ve the condensate from other eva pora tion  systems , ( 2 )  con
centrate it by evaporati o n ,  and ( 3 )  i so l a te the evaporator overheads condensate for control l ed 
d i scha rge to Four Mi l e  Creek or reuse i n  i on-exchange operati ons  i n  the ca nyon process . The 
genera l -purpose evaporator bottoms wi l l  be returned to the recycl e  evaporator system . 

Al l canyon fl oors wi l l  be s l oped to dra i n  to sumps provi ded i n  each bui l d i ng section  to co l l ect 
sp i l l age and was hdown l i q u i d s .  The l i q u i d s  wi l l  be returned to the recycl e  col l ection tank and  
s u bseq uently to the recyc l e  evaporator feed ta n k .  

Nonrad i oacti ve chem ica l  a n d  i ndustri a l  wastes resu l t i ng from water treatment operations , boi l er 
and cool i ng tower bl owdown , acci denta l sp i l l age of co l d-feed chemi cal s ,  or ra i nwater that has 
been contami nated by l each i ng of pyri tes  from the coal p i l e  wi l l  be treated before re l ease  to 
comp ly  w i th U . S .  EPA1 2- 1 4 and South Carol i na regu l at i ons 1 5  and pert i nent National  Pol l utant 
D i s charge E l imi nation  System ( NPDES ) permi ts . 
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Table 3.5. Radionuclide content (nCi/g) of saltcretea - 1 5·year waste 

Isotope Concentration Isotope Concentration 

3 H 2.0 E+l b 1 4 7 Sm 2.4E-7 
60 Co <4.0E-3c 1 48 Sm 5.6E - 1 3  
59 N i  < 1 .9E- 4 1 49 Sm 1 . 7E- 1 3  
63 N i  < 1 .9E - 2  1 5 1 Sm 2.2E+l 
79 Se 7.0E-2 1 5 2  Eu 2.2 E-2 
8 7 Rb 1 .8E-7 1 5 4 Eu c 
90 Sr 2.9E- l d  1 55 E u  1 .2 EO 
90 y 2.9E- l d 20 6TI  7.9 E- 1 7  
93 Zr 1 .8E-2 20 7TI 9.6E-8 
95 Zr c 208 TI 1 .2 E-3 
94Nb <3.0E-7 209TI 1 . 0 E- l l  
9 5 Nb c 2 32 U 6. 7E-5 
99 Tc 1 .9 E + ld 233 U 9.8E-9 
1 06 Ru 1 .5 E+l  234 U 3.6E-4 
1 0 6 Rh 1 .5 E+ l  2 35 U 5.2E-7 
1 0 7Pd 4.7 E-3 2 36 U 1 . 1  E-5 
1 10 Ag c 2 38 U 2.9 E -6 
1 2 1 m Sn 2.8 E- 3 2 36 N p  1 . 7E- l 0  
1 2 3 Sn 7.9E- l 1  2 3 7 N p  8.8E-5 
1 26 Sn 1 .5 E-3 2 36pu 6. 1 E-7 
1 25 Sb 6.6EO 2 38 pu 7.7 E-2 
1 26 Sb 2. 1 E-4 2 39 pu 7.8E-4 
1 26m Sb 1 .5 E-3 240 pu 5.0 E-4 
1 25m Te 8. 1 EO 24 1 pu 5.8E-2 
1 2 7Te 3. 7 E- 1 2  242 pu 6. 6E-7 
1 2 7m Te 3.7 E- 1 2  24 1 Am 2.1  E-l 
1 29 1 7.3E-2 242 Am 1 .4E-4 
1 34 Cs C 242m Am 1 .4E-4 
1 35 Cs  6.0E-5 24 3Am 5.7 E-5 
1 37 Cs 1 .5E+l d 242 Cm 1 . 1 E-4 
1 3 7m Sa 1 .4E+l  d 24 3Cm 4.3E-5 
1 42 Ce 9.5E-7 244 Cm 1 . 1  E-3 
1 44 Ce c 

245 Cm 6.6E-8 
1 44 Pr c 246Cm 5.2 E-9 
1 44m pr C 24 7Cm 6.5 E-15  
1 44 Nd 4.8E- l 1  248Cm 6.7E- 1 5  
1 4 7pm 1 .6EOd 

aThe isotope concentrations were computed by a computer model 
which s imulates the flow of isotopes through the reference process. 
U n less otherwise noted. no cred it  was taken for decontamination by 
the ion exchange flowsheet except for cesium, pluto n ium, and strontium. 
Nuclide concentrations < 1 .0 E-20 nCi/g a re not included. 

b R ead as 2.0 X 1 01 . 
cBased on chemical analyses (see footnote d) the total contribution 

from these isotopes is <0.5 nCi/g. 
dThese va lues were determ ined ana lytical ly after actual SR P waste 

supernate was clar if ied and treated by the reference ion exchange p rocess. 

Source: TDS, D PSTD·7 7· 1 3·3 , except 59 Ni, 63 Ni, a nd 94 Nb which 
are from unpubl ished data. 

Table 3.6. Major chemical constituents 
of saltcrete 

Compound 

NaN03 
NaN02 
NaOH 
NaAI02 
Na2 C03 
Na2 S04 
Na2 C2 04 
NaCI 
N a F  
N a [ HgO(OH I J  
H20 
Cement 

Source: TDS, DPSTD·77· 1 3.3. 

wt % 

5.89 
2 . 1 0  
3.07 
1 . 29 
1 .40 
1 . 1 8  
0 .0169 
0.04 1 9  
0.00274 
0.00837 

29.2 
55.8 
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F i g .  3 . 4 .  Rad ioactive  l i q u i d  waste treatment fl ow sheet . Source : E I D ,  F i g .  3 . 5 . 1 - 1 , 
Sect .  3 . 5 .  

Gaseous wastes 

Faci l i t i es wi l l  be provi ded to col l ect vapors and off-gases from process ves sel s and tan k s .  The 
process vess el  ve�t sys tem ( PVVS ) wi l l  provi de hi gh -effi c i ency , fi rst-step fi l trati on of these 
gases for removal  of radi oacti v e  parti cu l ates . To mi n i mi ze the di ffu s i on of radi oacti vely 
contaminated process vapors and parti cu l ates i nto the canyon areas of the DWP F ,  a l l equ i pment 
wi l l  be connected i n to the PVVS . The vessel vent header , opera ted at subatmospheri c pressure , 
wi l l  be connected to fi l ters , one i n  each of the two ma i n  canyons . These headers wi l l  be 
s l oped and pos i t i oned so that any condensate dra i n s from the fi l ter hous i ng to the canyon for 
co l l ection . The vessel  vent bl owers wi l l  exhaust the gases from the canyon operati ng area to 
the canyon exhaust  a i r  p l enum , whi ch i s  routed through a sand fi l ter to remove perti c u l a tes 
before the gases exhaust to the stack .  F i gure 3 . 5  shows t he  off-gas treatment f l ow sheet . 

Off-gases from the cal ci ner/mel ter wi l l  be scrubbed wi th the condensate . Th i s  scrub sol ution  
wi l l  be  co l l ected w i th other  l i q u i ds and recyc l ed to  the  l i q u i d  waste treatment process . 
Scrubbed off-gases wi l l  pass  through primary and seconda ry deep-bed fi l ters and subsequently be 
preheated to the ruthen i um absorpti on temperature ( a pproxi mate ly  1 0° C  above the dew poi nt of the 
gas stream) . The hot off-ga ses wi l l  pass through two rutheni um absorbers and then through two 
i odi ne absorbers before be i ng coo l ed and exhausted to the sand fi l ter and stac k .  Condensate 
wi l l  be co l l ected i n  the recyc l e  col l ection  tan k ,  a l ong wi th other co l l ec ted l i q u i ds , for 
recyc l e  to the l i q u i d  waste trea tment process . 

So l i d  was tes 

Res i ns used i n  ces i um and stro nti um i on-exchange operati ons wi l l  be s ubj ect to degradation as a 
resu l t of chem ica l  and/or radi ation  damage .  When the i on-exchange performance deteri orates 
be l ow an accepta bl e  l evel , the degraded res i ns wi l l  be s l urri ed from the col umns and repl aced 
wi th new res i n .  The res i n s are anti c i pated to requ i re rep l acement about once a year ,  at wh i c h 
t ime they wi l l  be packaged for bur i a l . 
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Fi g .  3 . 5 .  Radi oactive gaseous waste treatment system . Sou rce : E r D ,  Sec t .  3 .  

Fa i l ed equ i pment wi l l  be empt i ed and fl u s hed i n  p l ace and then removed remote ly  to a decon
tami nat ion cel l .  After decontami nati on ,  the equ i pment wi l l  be repai red in a regu l ated mai n
tenance s hop .  Unrepa i rab l e eq u i pment wi l l  be  decontami na ted , pac kaged , a nd  transferred to  the 
SRP  buri a l  faci l i t i e s .  

3 . 1 . 2 S i te sel ecti on 

Due to current regu l at i ons , wh i ch prec l ude trans port of l i q u i d  h i gh - l evel rad ioact ive materi a l , 
and the des i re to mi n i mi ze p i p i ng of the waste and the assoc i a ted ri s k ,  the s i te se l ecti on 
process was carri ed out  to i nc l ude o n l y  those a reas w ith i n  the SRP . Al ternati ve s i tes outs i de 
the SRP a re not con s i dered to be v i a b l e  or reasona b l e  a l ternati ves to the c ho i ce of a s i te near 
the current HLW storage area . 

3 . 1 . 2 . 1 DWPF s i te 

The DWPF s i te wi l l  requ i re abou t 60 ha ( 1 50 acres ) .  When the s i te se l ect ion proce ss began , 
many s i tes near both F - and H -Areas were con s i dered potent i a l ly v i ab l e .  The l i st of cand i date 
s i tes was reduced to three ( F i g .  3 . 6 ) ,  wh ich  were then j udged on the bas i s  of many criter i a  
i nc l ud i n g  

1 .  Prox i m i ty t o  waste storage tanks i n  H-Area .  I t  i s  des i rab l e  to  keep t he  transport d i s tance 
for contam i n ated waste as s hort as poss i b l e .  

2 .  Prox im ity t o  the preferred sal t d i s posal  s i te ( Z-Area) . 

3 .  S u i tabi l i ty of the terrai n  to constructi on .  Shou l d  be re l ati ve ly  l evel wi th good dra i nage 
a rea and amp l e  space for the i n i t i a l  faci l i ty ,  futu re expans i on ,  and construction  req u i rements . 

4 .  Depth to water tabl e .  



3- 1 3  

ES-5803 

o 2 
�! ------�--------, 
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Fi g .  3 . 6 .  Locat ion  of the proposed s i te for the DWP F  ( S-area ) and a l ternat i ve s i tes A and 
B .  The proposed s i te for sal t d i sposal  ( Z -a rea ) l i es to the north of  S-area at the i ntersecti on 
of SRP roads F a nd 4 .  

J- IO 

5 .  D i stance from p l ant boundary. Fac i l i ty shou l d  be  a s  far a s  practi ca l  from p l ant boundary 
to m i n im ize  the potenti al  of any routi ne or acc i dental stack rel eases to off-p l ant popu l at i on .  

6 .  D i stance from r i ver s ,  creeks ,  and f l owi ng streams . F ac i l i ty s hou l d  be as far from these as 
practi cal  to reduce the r i sk of any radi oact ive l i q u i d s  be i ng rel eased acc i dental l y  to the 
streams . 

7 .  Eco l og i cal  acceptab i l i ty,  w ith  acceptab l e  imp acts on i mportant spec i es and habi tats . 

8 .  Adequacy of subso i l  structure to s upport l arge , heavy concrete bu i l d i ngs . Hydrol og ica l  and 
geo l o g i cal  f actors must be acceptab l e  for cri t i c al structures . 

9 .  Prox i m i ty to ex i st i ng H -Area for access to uti l i t i es .  I J-IO 
1 0 .  Leve l o f  i nterference ( s ho u l d  b e  mi n imal ) w ith  ex i s t i ng p l ant operat i ons . 

1 1 . Access i b i l i ty to p l ant road s ,  ra i l road s ,  e l ectr ica l  power , etc . 

The three s i tes , s i tes S ,  A, and B ,  were then eva l u ated as fol l ows : 

1 .  Tran sport of h i gh- l eve l rad i oacti ve waste from F and H tank f arms to s i te S or A req u i res 
about equal  trave l d i stance and cons i derab ly  greater travel to s i te B. The s h i e l ded 
p i pel i ne wi l l  req u i re cross i ng p l ant road E to s i te A or p l ant road 4 to s i te B ,  e i ther of 
wh i ch i s  unde s i rab l e .  A p i pe l ine  t o  s i te A wou l d  al so have t o  cross a dra i nage course to 
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Four-Mi l e  Cree k .  Al though  dou b l e  conta i nment i s  prov i ded wi t r. t h i s  p i pe sys tem , d i rect ly  
c ros s i ng the dra i nage course  i s  undes i ra b l e .  A p i pel i ne to s i tes S and  B wou l d  fo l l ow h i g h  
g ro u n d .  

2 .  S i te S i s  c l ose to Z-area . The  d i sta nce for tran s port i ng sa l t  i s  g reater i f  s i tes A o r  B 
a re se l ected . 

3 .  S i te S has  a better topogra p hy for cons truct i on than  do the o ther  s i tes and  wi l l  p ro v i de 
g reater f l ex i b i l i ty for future expans i o n , i f  req u i red . 

4 .  The ra i l road i s  read i l y  acces s i b l e  to both S - and  A-s i tes , 
t i ona l  c ro s s i ng a t  road  E i s  req u i red .  The road cross i ng ,  
i mpracti ca l ,  i s  undes i ra b l e  from a n  operat i ng s ta ndpo i nt .  
d i ff i cu l t  and  req u i res a g rea ter l ength o f  trac k .  

but  to enter s i te A ,  a n  addi 
a l though  not  d i ff i cu l t  o r  
Ra i l  access to B -s i te i s  more 

5 .  The  three s i tes a re about  equ i d i stant  from the p l ant  bounda ry .  

6 .  The depth to the water ta b l e  a t  s i te A i s  about 3 to 4 . 5  m versus 1 0  to 1 5  m fo r s i tes S 
and  B .  S i te A wo u l d  req u i re more exten s i ve dewater i n g  to excavate for the construct i on of  
the  sei sm i c - tornado- res i stant s truc tures . I t  i s  a l so undes i ra b l e to l ocate l ower f l oors  
be l ow the water tab l e .  

Poten t i a l  i mpacts of  DWPF re l eases  to streams were of  p r i me i mportance . The o n l y  s i g n i f i c a n t  
d i s ch a rge t o  s treams from a DWPF s i te wi l l  b e  s urface runoff from storm dra i nage .  Waste 
effl uents wi l l  be m i nor  and  wi l l  be treated to ma ke the i r  q u a l i ty accepta b l e .  T hese wastes  wi l l  
be p i ped to H-area for d i s c h a rge i nto Four  M i l e  Cree k .  S i te A i s  the  preferred s i te based o n  
a q ua t i c  eco l ogy , beca u se cons truc t i on wou l d  pr imar i ly a ffec t F o u r  Mi l e  Creek , an  a l ready 
deg raded s tream , rather than  Up per Three Runs Cree k ,  the o n l y  rel a t i ve ly  und i s turbed s tream on 
S RP . S- s i te i s  ecol o g i ca l l y  p referred to s i te B because  i t  i s  farther from Upper Three Runs 
Creek and  has  l es s  ero s i on poten t i a l . 

Based  on the e va l u a t i o n s  o f  the three potent i a l  s i tes , i t  was conc l uded tha t S-area i s  the 
p referred s i te ,  A s i te ranks  seco nd , and  B ranks th i rd .  A more deta i l ed compa ri son of  the s i tes 
is  presented i n  Ta b l e  3 . 7 .  

3 . 1 . 2 . 2  S a l tcrete bur i a l  s i te 

The bur i a l  s i te that  i s  se l ected for d i s p o s a l  o f  decontam i na ted sa l t  from the DWPF wi l l  be 
des i gned a nd constructed to comp l y  wi th  DOE , 1 6  EPA , and South  Ca ro l i na Department of  Hea l th  
and  E n v i ro nmen ta l Control  ( SC-DHEC ) g u i del i nes and  reg u l at i ons  a p p l i ca b l e to the di s posa l  of 
both l ow- l evel  rad i o ac t i ve  and  haza rdous  was tes . 1 3 - I S Abou t  2 0  ha ( Fi g .  3 . 7 ) i s  needed to a l l ow 
for o pera t i on a l  and  peri mete r secu r i ty needs ; the preferred a rea was exami ned to determ i ne 
the  ex i s ta nce o f  wet l a nds o r  o ther  va l ua b l e eco l og i ca l  resources and  none were found a s  i nd i ca ted 
be l ow .  

T h e  dec o n t am i n ated s a l t wi l l  be f i xed i n  concrete or another med i um t o  prov i de structural  stab i l �ty 
to the waste and to  reduce the l eac h ab i l i ty of p otent i a l l y  hazardo u s  component s .  The d i s posa l  
met hod  wi l l  be s h a l l ow bur i al i n  a n  eng i neered l andf i l l .  ( Bur i a l depths  to 1 0  m are be i ng con -

J- 1 1  s i dered . )  B ased on proposed NRC r u l es for l ow- l ev e l  rad i o ac t i ve waste s i tes , act i ve i ns t i tut i on a l 
contro l s  wi l l  cont i nue after the c l o s ure of the d i s posa l  s i te .  ( The p er i od of act i ve contro l s  i s  
not expected to exceed 1 00 years . )  EPA g u i de l i nes and SC-DHEC Hazardous Waste M anagement Regu
l at i on s  proh i b i t  the contam i n at i on of groundwater by poten t i al l y  tox i c  substances and pro v i de 
ru l es on the  des i g n ,  construc t i o n ,  operat i on ,  and mon i to r i n g  of h az ardo u s -waste l an df i l l s .  Th u s ,  
restr i c t i ons  imposed b y  these gu i de l i nes and regu l at i on s ,  t he hydro l og i ca l  features of SRP , and 
t he prox i m i ty to  t he proposed DWPF are the p r i me c r i ter i a  for eva l u at i on and con s i derat i on of 
s i tes for bu r i a l  of deco n t am i n ated s a l tcrete .  

TC IThe des i gn of the eng i neered l andf i l l  for the s a l tcrete , wh i ch assumes bur i a l depths  to 1 0  m, as 
i l l u strated by F i g .  3 . 8  requ i res a m i n imum depth of at l east 18 m from the f i n a l grade l eve l  t o  
t h e  m ax imum l ev e l  o f  the water tab l e .  Th i s  cr i ter i on i s  n o t  easy to meet a t  SRP , where area s  of 
s h a l l ow water t a b l e  are c ommon . Four areas of r i dg e l and zones were found to  be of p otent i al 
i nterest by exam i n at i on of topograp h i c  and aer i al p hotograph i c  maps . These are l i sted i n  Tab l e  3 . 8  
and are s hown i n  F i g .  3 . 9 .  A l l are u p l and areas w i t h  n o  wet l ands , w i t h  sma l l st ands o f  u p l an d  
h ardwoods i nterspersed i n  p i ne stands .  Because t h e  s i tes were eco l og i c a l l y  s i m i l ar and the 
presence of rare and endangered spec i es on any of the  s i tes was u n l i k e l y ,  eco l og i c a l  c h aracter
i st i c s  were not i n c l uded in the comparat i ve s i te eva l uat i on s . Water t ab l e  data  s h owed that one 
was b order l i ne from that standpo i nt and it was e l i m i n ated for that reason . Of the  t hree s i tes 
with s at i sf actory water t ab l e s ,  S i te 1 offered the major adv antage of b e i ng c l ose  enough to the 
preferred DWPF s i te and to  the a l ternate S i tes A and B to p ermi t  transfer of t he p art i al l y  de
contam i n ated s a l t by doub l y  con t a i ned p i p e l i ne .  Movement of th i s  mater i a l  by truck or ra i l  to 
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Table 3.7. Comparison of site characteristics of S-area, alternative site A, and alternative site B 

Characteristic 
or cr iter ion 

1 .  Location to waste 
a.  D istance from waste tank storage in  H·areaa 
b. Construction of inter area transfer l ine 

1 D ra inage crossings 

2.  Road crossings 

3 .  R a i lroad crossings 

2. D istance from plant boundary 

3. D istance f ror'l streams and dral !1age 

4.  Access ib i l ity to saltcrete bUr ia l  sites 

a.  D istance to site 1 (Z) 
b.  L ike ly mode of  transport to site 1 
c. Likely mode of transport to other bUr ia l  s i tes 

5. Subsurface characterist ics 
a.  Geology 
b.  Hydrology 

6. Use of e x i st ing faci l i t ies 
a .  Roads 

b.  R a i l roads 

c.  Power l ines 
d. Communications 
e .  01her support faci l i ties 

7 .  Sufficient acreage and SUitable terrain 

8.  Ecological factors 
a.  "Wetlands" 

b .  Vegetational features 

c .  Dra i nage and erOSton 

(1. Dewatering dUring constl uctlon 

e .  Endangered species 
1 Federal 
2 .  State 

f. OpcI3t lonJI  discharges 
1.  Storm sewers 

2 .  Sani tary "vater 
3 L iqU id radioac t i ve re leases 

4.  Gaseous radioactive l e lpases 

Coal·f ired power p lant  
1 .  Gaseous  rt: leasps 

2.  Liquid re!eJSf�S (ash baS i n  ci lscharqe) 

6 .  Coollnq tOWPI releases 
Atmosphc l lC r e IE:asf's 

2. B l owdown 

S·area 

-600 m 

None 

Service roads in  H·area 

Service spurs 1 I1  H·area 

1 0· 1 3 km 

Crit ical  structures about 

0.8 km from tributaries 
to Upper Three R u n s  

Creek 

- 700 m 
Prpel ine 
Truck 

Simi lar to other s ites 
Water table 9· 1 5  meters 

Simi lar  to other Sites 
Spur wil l  cross smal l  

dra inage to Upper 
Three Runs Creek, s imi lar  
length to alternative A 

Simi lar  to other sites 
S i m i l ar to other sites 
Similar to other sites 

SuffiCient area and 
rElatively level 

Small wetland w i l l ' 

be e l i m i nated 

Mostly pine, smal l  
stands of upland 

hardwoods, some 
bottomland hardwoods 

w i l l  be Im pacted 
DrainS to tr tbutartes of  Upper 

Three Runs Creek 
potential for erosion 
Impact to these t r t butartes 

Treated i f  necessary and 
released to trtbutarles 
of Upper Three R u ns Creek 

None 
Species of "Special Concern" 

present 

D r a i n  to t r l butJrtes of  Upper 

Th ree Runs Creek 
SprJY Irr igatIOn 
Pumped to  H 'area and 

r e leased to Four 
M i le C reek 

S i m i l a r  for a l l  sites 

S i m i l a r  for el l l  s i tes 
Treated and purn ped to 

FOUl  M i le Creek 

S l rn t la� for <I I I  sites 
Treated and pumped to 

F oUl M i l e  Cl eek 

Alternative 
s ite  A 

-820 m 

Surface dra i nage to 
Four  M i l e  Creek near 
H-area ash basin 

Service roads in  H-area 
and SRP Road E 

R a i l road between F ·  
and H·areas 

1 0 · 1 3  km 

Critical structures other 

than l o b  above about 

0.8 km from Four 

M i le Creek 

-2500 m 

P ipe l i ne 
Truck 

Similar to other Sites 
Water table 3·4.5 meters 

S i milar to other sites 
Spur will cross S R P  

Road E s imi lar  i n  

length t o  S-area 

Similar  to other sites 
S imi lar  to other sites 
S imi lar  to other sites 

Sufficient area and 
relatively level 

Smal l  wetland wi l l  

be i mpacted and 
dra inage area near 

H-area ash basin 

Nearly all p i ne 
stands 

Drains �o Four M i l e  
Creek, least 
erosion potential  

because of  level 

grades 
Treated If  needed and 

released to  Four  
Mde Creek 

None 
I nsuff ic ient 

InformatJOll  

Drain to Four M i l e  

Creek 
Spray i rr igat ion 
Released to Four 

Mi le  Creek 

S i m i l ar for al l  sites 

S imi la r  for al l  sites 
T rea red Jnd re leased to 

FOl l r  Mi le Creek 

SI111 1 1 a l  for all sites 
Treated and r f�leased 

to Four Mile Creek 

Alternative 
Site B 

> 1 500 m 

Surface drainage to 
Upper Three Runs Creek 

Service roads in H-area 

and S RP Road 4 

Service spurs in H-area 

1 0 · 1 3  km 

Critical  structures other 

than 1 . b above about 

0.4 km from t r i butaries 
to Upper Three R u n s  

Creek 

- 1 1 00 m  
Pipel ine 
Truck 

Simi lar to other sites 

Water table 9 - 1 5  meters 

S !ml lar  to other sites 
Spur  wd l  cross smal l  

drainage to Upper Three 
R u n s  Creek, steeper 
terrain,  longer length 

S ;mi lar  to other Sites 
S imi lar  to other sites 
S im ilar to other sites 

Sufficient area but 
terrain i s  steeper 

N o  wetlands present 

Mostly pine, smal l  
stands of  u p l and 

hardwoods, some 
bottomland hardwoods 

will be impacted 
D rains to Upper Three 

Runs  Creek and its 
tr tbutanes, hrgh potential  
for erosional rmpac': 
because of steep terrain 

Treated i f  needed and 
released to tributaries 
of U pper Three R uns Creek 

None 
I nsuffiCient 

Information 

Dram to tr ibutar ies  of Upper 
T h ree R u ns Creek 

Spray Irr igat ion 

Pumped to  H'area and released 
to Four Mile Creek 

S imi lar  for  all sites 

S imi lar for al! sites 
Treated and pumped to 

Four  MI lE: Creek 

S i m i l a r  for a l l  sites 
Treated and pumped to 
Four M i l e  Creek 



CharacteristIC 
or cnterton 

7.  ChemIcal and industr ta! waste discharge 

g. Construction Impacts 
1. Terrestrtal ecology 

2. Aquatic ecology 

h. OperatIonal  Impacts 
1 Terrf�str lal  ecology 
2 .  AquatiC ecology 
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Table 3.7. (continued) 

S-area 

Treated and pu mped to 

Four  M i l e  Ci cek 

E l I m i nate wetland as 
breerilng S IH' 

E l i m i nate hillJltat fOI two 
plants of concel  n to S.C. 

A l ternative 
s i te A 

Treater! and released 

to Four Mile Creek 

Reduce ecological va lue  of 

wetland 

A l ternative 
s i te B 

Treated and pumped to 
F o u r  M i l e ' Creek 

I ncreased suspended sol Ids  I ncreased suspended solids I n c reased suspended sol ids  
level  In  Upper  Three R uns  leve l  in  F o u r  M d e  Creek level In Upper Three R u ns 
CI eek because of s i l tat ion because of s i l tat ion and Creck because of si ltation 
and site dewatering 
discharges 

site dewatering d i scharges 

S i m i l ar for a l l  sites S imi lar  for all s ites 
Inc!  cased suspended sol  ids I n creased suspended 

level In Upper Three R u ns sol ids level In Four Mi le  

and s i te dewater t n g  
dIscharges 

Sim i lar for a l l  s i tes  
Increased suspended sol ids 

level in  Upper Three Runs  

Creek because of drainage Creek because of drai nage Creek because of dratnage 
of storm water of storm water of storm water 

S imi lar  for other releases S i m i l ar for other releases S imi lar  for other releases 

aF area and H area waste tanks are connected by eX is t ing I n terarea transfer hnes. H area waste tanks w i l l  be used as the stagi n g  area before 

waste is  transferred to the DWPF for processtng. 
Source: E I O ,  Sect. 8.  

any of the other areas wou l d  present safety and operat i ona l  d i s advantages wh i c h  were j udged to be 
of s i gn i f i cantly more importance than the potenti a l  advantage of l ower water t ab l es at the other 
areas . 

Deta i l ed ecol og i ca l  exami nat ion  and  bi ota l surveys were made i n  the preferred s i te 1 ,  wh i c h  has 
subsequently been desi gnated Z-Are a .  No u n i q ue or s i gn i fi cant ecol og i ca l  or  bi o l og i ca l  
feature was  found , .  and there a re no ev idences of  rare or endangered botan ica l  spec i es .  Spec i fi c  
exami nation  was made to ver i fy the absence o f  i nterference wi th the endangered Redcockaded 
Woodpecker ( Append i x  C ) .  These stud ies  have veri fi ed the eco l og i ca l  assumpti ons made during  
the  i n i ti a l  s i te screen i n g .  

3 . 1 . 3  Faci l i ty descripti on 

The immobi l i za t i on fac i l i ty and the nearby buri a l  s i te for the immobi l i zed , s l i ght ly  rad i oacti ve 
sa l tcrete are proposed to be l ocated i n  two undeve l oped a reas i denti fi ed as  200-S and 200-Z , 
respectively ( see F i g .  3 . 6 ) . Ex i sti ng equi pment i n  the F- and H-area tank farms , such as waste 
and  chemica l  transfer l i ne s ,  d i vers i on boxe s ,  and tank  farm evaporators , w i l l  be u sed to the 
maximum extent pos s i bl e .  The add i ti ons  and changes to the SRP by the new a reas i nc l ude the 
constructi on of bui l d i ngs and fac i l i ti es descri bed i n  Tab l e  3 . 9  and underground transfer l i nes 
connecti ng the S-area wi th the H-area ta nk  farm and wi th the Z-area . The 200-S and  200-Z a rea 
pl ot p l ans  are s hown on F i g s .  3 . 1 0  and 3 . 7  respecti vel y .  

3 . 1 . 3 . 1 Wa ste proces s i ng and cani ster storage faci l i ti es 

The Ca nyon B u i l d i n g  wi l l  be rectangu l a r  i n  s hape , 290 m l ong x 41 m wi de x 32 m h i g h ,  not 
i nc l udi ng the a i r-supply fan room on the ma i n  roof .  The bui l d i ng wi l l  conta i n  two para l l e l 
canyons ( p rocess equ i pment space s )  separated by a mu l ti l eve l personnel operat i ng a rea . The 
process eqU i pment spaces w i l l  be s urrounded by concrete b i o l og ica l  s h i e l d i ng about  1 . 5-m th i c k .  
The Ca nyon Bu i l d i ng and  the I nter im  Storage Bui l d i ng wi l l  be des i gned and bu i l t  a s  se i smi c- and 
tornado-resi stant concrete structures .  

T he  I nter im  Storage Bu i l d i n g ,  to  be  l ocated ea st of t he  Canyon Bui l d i ng ( Fi g .  3 . 1 0 ) , wi l l  
prov i de space for safe hand l i ng and temporary storage of fi l l ed ,  sea l ed wa ste cani sters that a re 
awa i ti ng transfer to a perma nent storage l oca ti on at a Federa l repo s i tory . The s h i e l ded vau l t  
wi l l  be expanda b l e  to store the i mmobi l i zed wa ste i n  the cani s ters o n  a n  a s -needed bas i s ;  for 
th i s  ana lys i s ,  storage capac i ty of 6500 can i sters ( 1 3  yea rs ' product i o n )  was ass umed . Natura l 
convection  coo l i ng i s  to be provi ded wi th exha ust  a i r  d i rected to a ch i mney or d i verted to HEPA 
fi l ter  systems if radi oacti v i ty i s  detected . The bu i l d i ng above the va u l t  wi l l  be a n  enc l osed 
s tructure of sta ndard construct i o n . * 

* Standard constructi on i s  of structura l stee l meeti ng norma l i ndustri a l  bui l d i ng codes for 
structures not requ i red to meet sei smi c or to rnado-proof requ i rements of radi oactive conta i nments . 
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Fi g .  3 . 7 .  P l ot p l an o f  the 200-Z area for sa l tcrete buri a l . Source : E I D ,  Sect . 3 .  

3 . 1 . 3 . 2  Decontam i n ated s a l t so l i d i f i cat i on and d i spos a l  fac i l i ty 

The proposed l andf i l l  are a  ( 200-Z )  for s al tcrete d i sposal  w i l l  be l ocated to the e ast of and 
para l l e l to Road F as s hown in F i g .  3 . 6 .  Th i s  l ocat i on was sel ected to prov i de the max i mum ITE 
depth to the water tab l e .  The l andfi l l  wi l l  encompass about 15 ha exc l u s i ve of per imeter 
fenc i ng .  

Sa l tcrete d i sposal  i s  a ssumed to conti nue for about 28 years to process the tota l projected 
vol ume of sa l tca ke i n i ti a l l y  sto red and genera ted through the year 2002 ( 87 x 1 0 3  m 3 ) .  The 
l andfi l l  a rea needed to bury the s a l tcrete mono l i ths  i s  about 11 ha . Because of the l ong time 
needed to d i s pose of the waste materi a l  and the ease of expan s i o n  of the l andfi l l ,  construct i on 
of the i n i t i a l  l andfi l l  a rea wi l l  prov ide  for d i sposal  of about 40% of  the sa l t wa ste avai l abl e 
at DWP F startu p .  

T h e  evaporator a nd the sa l tcrete product ion  equ i pment  wi l l  be housed i n  standard construction  
enc l osures for  wea ther protecti o n .  The evaporator condensers , condensate col l ection  system , 
storage tan ks , and cement s i l o  wi l l  be unprotected . However , the storage tanks wi l l  be enc l osed 
i n  d i kes for conta i nment of contents i n  the event of a tan k  fai l ure . 

After the concentrated decontami nated sa l t  sol uti on and the cement are mi xed , the sa l tcrete wi l l  
be transported to the l andfi l l  by p i pel i ne to trenches 6 . 1  m deep x 6 . 4  m w i de x 1 5 . 8  m l ong . 
P l ac i ng and curi ng sa l tcrete mono l i ths wi l l  be done i n  control l ed and venti l ated a i r-support 
bu i l d i ngs . The l andfi l l  wi l l  be secti oned i nto gri d s ,  each measuri ng 60 m by 76 m, wi th 6 . 1  m 
between gri ds . Th i s  secti o n i ng wi l l  permi t i ncremental d i sposal  of sa l tcrete and opti mum 
col l ect i on and removal of l eachate . Each  gri d wi l l  be encased i n  a 1 . 5-m-th i ck c l ay barr i er of 
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Fi g .  3 . 8 .  Typ ica l  vert i ca l  sect ion , engi neered l andfi l l  for burial of sal tcret e .  

Table 3.8. Comparison o f  proposed decontaminated saltcrete burial sites 

Depth to 

Location 
water 

-- - --------------_._---- --�--------

Distance to 

Watershed S·area 

- --- .��-

Most l i kely 
mode of transfer Potential 

sitea table (km)  of sa lt  f rom S·area 

North of 
S·area 

2 Southwest of 
C-reactor 

3 West of F'area 

4 Southeast of 
K -reactor 

" See F ig .  3.9. 
Source: E I D ,  Sect. 8. 

(m)  

1 8  

18-21  

1 8-24 

1 5-1 8 

------_. 

Upper Three 0.7  Pipe l ine  
R uns Creek 

Fou r Mi le 7 . 1  Truck 
Creek 

Upper Th ree 4.4 Truck 
R u ns Creek 

Pen B ranch 1 1 .4 Truck 

l ow permeabi l i ty ( 1 0- 7 cm/ sec ) on the bottom and s i des . A co l l ec t i on s ump 3 . 6  by 3 . 6  m and 
0 . 3 m deep wi l l  be l oca ted i n  the m i dd l e  of each gri d .  A 0 . 3-m l ayer of porous  materi a l ; a l ong  
wi th perforated p i p i ng ,  wi l l  be  i nsta l l ed on the s u rface of the  bottom c l ay l ayer to provi de for 
l eachate dra i nage . Ri sers ( 1 5  and 45 cm i n  d i ameter )  wi l l  be i nsta l l ed between the s ump and 
grade for mon i tori ng and pumpout duri ng opera t i on of the l andfi l l . As each gri d is  fi l l ed ,  i t  
wi l l  be covered wi th a 1 . 5-m l ayer o f  compacted c l ay and a 7 . 6-m l ayer o f  compacted backfi l l . 

3 . 1 . 3 . 3  S uppo rt faci l i t i e s  

The ma i n  process acti v i t i es req u i re su pport systems ( bu i l d i ngs , 
components ) to carry out t he funct i on of the DWP F  successfu l l y .  
current ly  defi ned are s h own i n  F i g s .  3 . 1 0  and  3 . 7 .  The su pport 
s ummari zed i n  Ta bl e 3 . 1 0 .  

3 . 1 . 4 Process/fac i l i ty fl exi b i l i ty 

faci l i t i es , and  associ ated 
Bu i l d i ng and  faci l i ty l ocations  

systems and  the i r fu nct i ons are 

Devel opment of any maj or c hemi ca l  faci l i ty i s  a dynam ic  opera t i on i n  wh i ch vari ous  systems and 
u n i t opera t i ons/processes are mod i fi ed and i mproved . Deve l o pment of  the DWPF  i s  no except ion . 
Major  process equi pment and fac i l i ty changes i n  the reference des i gn may be i ncorporated to 
improve process effi c i ency and reduce ca p i ta l  and opera t i n g  costs wi thout any reduction  i n  
safety req u i rements . Examp l es of proces s and fac i l i ty changes that have evol ved s i nce the 
reference proces s was defi ned i nc l ude : 

• 
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Fi g .  3 . 9 .  General l ocat i on o f  the proposed s i te for the  DWP F and  a l terna t i ve sa l tcrete 
b ur i a l  s i te s .  

1 .  d i s so l u t i on  of  i nso l u b l e  a l umi num compounds i n  exi s t i ng  storage tanks to reduce faci l i ty 
comp l ex i ty ,  

2 .  u ti l i za t i on  o f  a d i rect s l urry-fed mel ter to el i mi na te the cal c i n i ng step , and 

3 .  reduct i o n  i n  the i n i t i a l  storage capa c i ty o f  the ca n i s ter storage bu i l d i ng wi t h  mod u l a r  
expa ns i on as  needed . 

These  and other process/fac i l i ty c ha nges from the reference a l terna t i ve a re i nco rpora ted i nto 
the  descri p t i o n  of the s taged a l terna t i ve i n  Sec t .  3 . 3 .  I nc l u s i o n  of  changes i n  t h i s  man n er 
wi l l  i l l u s trate how component  mod i f i ca t i ons  wi th i n  the  same general  process  sequence modi f i cat i ons 
cou l d  reduce cap i ta l  and operat i ng costs and i mprove opera t i n g  eff i c i ency wi thout  compromi s i ng 
safety and envi ronmental  cr i teri a .  
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Table 3.9. DWPF buildings and facilities 

Earthquake-resistan t and tornado-resistant structu res 
Canyon ( processing and l ocal control faci l i ties ) 
Inter im storage (vau l ts on ly )  
Sand fi lter 
Fan house 

Standard construction structures 
Canyon (non processing fac i l it ies)  
Canyon control room 
I n ter im storage (except storage vaults )  
Canyon exhaust stack 
Receiving and storage warehouse and cold feed area (partly inside, partly ou tside)  
M ock-u p  and area shop (clean ) 
Admin istration and patrol 
Water systems 
Regul ated facility (chemical and water treatment) 
Powerhouse and u ti l i ties 

Steam generation 
Electrical su pply and d istribution 
Water fac i l it ies 
Coal hand l ing  
Ash  hand l ing  
San i tary and wastewater treatmen t  

Compressed a ir  
Sal tcrete fac i l i ties 

Source: E I D , Sect. 3.  

3 . 1 . 5  Fac i l i ty cons tructi on 

3 . 1 . 5 . 1  ' Con structi on schedu l e 

The sched u l e  for cons truc tion  of DWPF as s umes proj ec t author i za t i on i n  October 1 982 and p l a n t  
comp l et ion  i n  1 989.  

The t ime req u i rements fo r the major  cons truct i on work ,  i nc l ud i ng s i te deve l opment , is  s hown i n  
Tab l e  3 . 1 1 .  

3 . 1 . 5 . 2  Construction  manpower 

Pea k constructi on manpower for the DWP F i s  expec ted to be about 5000 ( F i g .  3 . 1 1 ) .  Thi s fi gure 
presents the constructi on l a bor force and tota l construction  staff, i nc l ud i ng  s uperv i sory and 
s u pport personne l , as  a function  of yea rs after constructi on begi ns . 

3 . 1 . 5 . 3  Construct ion costs 

The estimated tota l cost to des i gn ,  cons truc t ,  and equ i p  the DWP F i s  $ 1 . 6  b i l l i on in 1 980 dol l a rs . 
A brea kdown of the tota l cost fo l l ows . 

Process fac i l i t i e s  and  equ i pment 
Tank fann 
Can i ster i n te rim storage 
Sa l tcrete fac i l i ty and d i sposal  s i te 
Power ,  general , and servi ce fac i l  i t i e s  

To ta l  

3 . 1 . 5 . 4  Expected rel eases and d i scharges 

� 
1 1  00 

1 50 
1 50 
40 

1 60 

1 600 

Chemi cal s used i n  s i g n i fi cant q uant i t i e s  on s i te du r i ng  co nstruction i nc l ude soaps , detergents , 
pai nts , c l ea n i ng fl u i d s , concrete adm i xtures , sweep i n g  compounds , o i l s ,  and fue l s such  as propane , 
gasohol , and  d i ese l  o i l .  The rel eases to the s i te envi rons of the sol i d  materi a l s  such  as wa ste 
from o i l - sp i l l  c l eanup , fi re-ext i ng u i s her d i scharge , and u sed sweep i n g  compound , are l i m ited by 
bury i ng them at an e x i s t i n g  perm itted s i te .  Used soa p and detergents are d i scharged to the 
con struct i o n  san i tary system or proces sed through a waste di sposal  system . No  d i sposa l  i s  
req u i red fo r those materia l s used consumpt i vel y ,  s uch  a s  fuel s .  
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Source : E 1 D .  Sect . 3 .  

Sani tary wastes wi l l  be treated i n  a prefabri cated treatment system and chemi cal  toi l ets . 
Wastewater from secondary treatment wi l l  be di scharged to a spray f ie l d ;  no wastewater i s  
d i scharged to s treams . S l udge wi l l  be pumped from a ho l d i ng tank  i nto mobi l e  tanks  and d i sposed 
of on s l udge dry i ng beds . Dry s l udge wi l l  be removed to an exi sti ng SRP l andfi l l .  Chem i ca l  
to i l et wastes wi l l  be  trucked to  an ex i sti ng treatment faci l i ty .  Conventi onal  garbage wi l l  be 
col l ected and di sposed of i n  an ex i sti ng SRP l andfi l l . 

3 . 1 . 5 . 5  Energy and resourc€ requi rements 

Duri ng constructi on . approxi mate l y  93  ha wi l l  be c l eared . i nc l udi ng about 40 ha of forested l and 
that wi l l  be permanently  changed to i ndustri a l  usage . The power transmi s s i on l i ne w i l l  remove 
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Table 3.1 0. Fu nctions of  support facilities 

Faci l ity 

I n terarea transfer pipe

l ines and a u x i l iary 

fac i l i ties 

Mock-up bu i l d i ng 

Receiv ing and storage ware

house ,  co ld -feed fac i l i t ies 

Analytical laboratory and 

testing faci l ities i n  

C a n y o n  B u i ld i ng 

Chemical and i n d u str ia l  waste 

trea tment fac i l i ty 

Water wel l s  and treatment 

faci l ities 

Sewage treatm ent fa c i l ity 

Powerhouse and a u x i l iary 

facil ities 

Ash d i sposa l bas i n  

Admin istrative bu i l d i ng 

Secur ity fac i l i ties 

Source: E I D ,  Sect. 3. 

F u nction 

Wi l l  convey h igh-level wastes 

from S R P  tank farms to the 

DWP F .  W i l l  convey treated 

salt solution from the DWPF 

to the 200-Z area d i sposal 

site. Will convey recycled 

water from Z-area to the D WP F  

and between F-area and H-area 

tank farms and the DWPF 

Will  provide space and equip

ment for  mock-up,  f i tout ,  and 

d i mensional  checkout of canyon 

equipment for remote removal 

and insta l lat ion _  W i l l  pro-

v i de space for nonregu l ated 

area shops 

W i l l  provide space and faci l ities 

for storage and i n spection 

of waste container com ponents, 

for receipt of cold-feed 

chem icals ,  and for preparation 

of bu l k  quant it ies of cold

feed chem ica l s  

W i l l  provide ana lyt ica l  a n d  

testing services t o  support 

canyon operations 

Wil l  c lar ify andlor decontam i

nate rainwater runoff, ash 

basin overflow, and s i m i l a r  

water wastes as necessary t o  

meet appl icable regu lations 

W i l l  provide deep we l l s  a n d  

a u x i l iar ies t o  m e e t  a l l  DWP F 

water req u i rements for po table 

and nonpotable water 

Will  provide biological and 

chemical  cleanup of sa n i tary 

waste to meet appl icable 

reg u lat ions 

W i l l  provide control  steam 

generation capacity to serve 

the DWPF 

W i l l  provide settl ing and 

cl a r ification of the water lash 

slu rry discharged from boi ler  

operations at the powerhouse 

Wi l l  prov ide offices, a u x i l iary 

services for a d m i n istrative 

and tec h n ical personnel ,  and 

patrol  headquarters 

Will prov ide gatehouse for 

access control, ou tside l ig h t

ing,  a nd security fencing 
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Table 3.1 1 .  Relative sequence of major 
construction activities for DWPF 

Activity 

General 
Mobi l i ze field staff 
Construct temporary fac i l ities 
Provide project management! 

field office support 
Establish and ma intain site 

security 
Receive and store construction 

materials 
Perform inspection and testing 

Site development 
Clearing and grubbing 
Excavate, fi l l ,  and grade siteb 

I nstall roads and rai l  fac i l ities 
Major structures 

P lace concrete footings, tun nels ,  
and slabsb 

Wal ls ,  elevated slabs, and roofb 

I nstall equipment 
I nstall p ip ing 
I nstall electrical equipment/wiring 
I nstall instrumentation 
Painting and insulation 

a D u ration periods typically overlap. 

Approximate 
duration" 
(months) 

6 
1 8  

Continuous 

Continuous 

Continuous 
Continuous 

5 
1 5  
1 0  

1 7  
36 
1 3  
60 
42 

36 
24 

b Activity may be l i mited during rainy seasons. 
Source: E I D ,  Sect. 4. 

ES-5528A 

M A R C H  1 9 80 

PROJ E C T I ONS 
CONSTRUCTION 

LA80R FORCE 

TOTAL C O N S T R U C T I ON 

FORCE ( I N C LU DE S  

2 

8 "70 S U PE R V I SORY 

A N D  S U PPORT ) 

- - TOTAL CONS TRUC T ION 

FORCE ( I  NCLUDES 

ESTI MATED OPERATIONS 

FORCE ( I  N C LU D I  NG 

3 4 5 6 

YEAR OF CONSTR U CT I ON 

1 6.5  "10 S U P E R V I SORY 

AND SUP PORT ) 

7 8 9 

F i g .  3 . 1 1 . Wo r k  force requ i red to b u i l d  and o perate the  reference DWPF .  
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about 0 . 8  ha of p i ne p l antati ons  and natural  forest .  Con s umpt ion of about 1 000 m3/d of wa te r i s  
expected duri ng  construct i o n .  No m i ne ra l  depos i ts of  comme rc i a l  val ue are known to exi st i n  the 
area of fac i l i ty construct i on . 

An estimated 2 . 5  x 1 05 m3 of concrete and 36 x 1 0 3 t of structura l  steel and  re i nforcement bars 
wi l l  be i rretri evab ly  commi tted to cons tructi o n .  Fuel  cons umpti on for heavy mach i nery and 
re l ated engi ne-dri ven eq u i pment is estimated to be 8 . 7  x 1 0 3 m3  of gasohol . 8 . 7  x 1 0 3 m3 of 
d i esel  fue l . 75 m3 of propane . and 1 90 m3 of Chem-o- l en e .  

3 . 1 . 6 Fac i l i ty opera t i on 

3 . 1 . 6 . 1  Schedu l e  

The ant i c i pated start-up date of  the DWPF i s  1 989 .  Abo ut 15  yea rs of  operation  is  expected to be  
requ i red  to process the i nventory of  waste p rojected at start- u p .  The fac i l i ty wi l l  ope rate unti l 
a l l h i g h- l evel waste generated at S RP through 2002 has been immobi l i zed  ( see Sect . 3 . 1 . 1 . 1 ) .  

3 . 1 . 6 . 2  Operati ng manpower 

The operati ng force i s  expec ted to number about 700 workers for a l l DWP F  acti v i ti es to trans fer  
the  wastes to  the  200-S  area . process  the  wa stes to  produce cani sters of  immobi l i zed wa ste and 
decontami na ted sa l t so l uti on . s tore the can i s ters . make sa l tcrete . and prepare and operate the 
sa l tcrete d i sposa l  area . Fi gure 3 . 1 1  shows the operat i ng  manpower req u i red duri ng  the faci l i ty 
run - i n peri od and  by yea r after startu p .  

3 . 1 . 6 . 3  Operati ng costs 

The est imated maxi mum a nnual  operati ng cost of the DWP F  is  $60 mi l l i on in FY 1 980 do l l ars . These 
costs ( i n  m i l l i ons ) are broken down as fol l ows : 

Di rect l abor 
Overhead 

G l a s s  can i s ters and  major 
equ i pment rep l acement 
costs 

Other materi a l s  and supp l i es 

Tota l 

� 
2 1  
1 4  

1 0  

1 5  

60 

Lower costs wi l l  preva i l  after the i n i t i a l wa ste i nventory has been proces sed . The tota l 
opera t i n g  cost for 28 years of operat ions  i s  $ 1 350 mi l l i on dol l a rs i n  FY 1 980 dol l a rs . 

3 . 1 . 6 . 4  Expected re l eases and d i scharges l l  

Rad i oact ive re l eases 

Annual atmospheri c re l ea ses of tota l rad i oacti v i ty res u l t i ng from rou t i ne  process i ng of 5- or 1 5-
year-o l d  wastes  at maxi mum expected operati ng  capac i ty ( 50 L/mi n )  are presented i n  Tab l e  3 . 1 2 .  
Re l eases are from the DWPF  84-m stac k .  reg u l ated fac i l i ty vessel  vent . and  the sa l tcrete p l ant  
vesse l  vent .  Ta b l e  3 . 1 3  l i sts the  tota l annua l  atmos pheri c re l eases  from SRP . 

The on ly  source of rad i oacti ve l i q u i d  re l ease  i s  the condensate from the DWPF genera l purpose 
evaporator .  wh i c h  is d i scharged at a maxi mum fl ow rate of 73 L/mi n duri ng  norma l operati ons . 
Mon i tored condensate wi l l  be pumped to Four Mi l e  Creek by p i pe l i ne .  The est imated annual  re l ease  
of rad i oacti v i ty i s  l i s ted in  Ta b l e  3 . 1 2 .  The  tota l annua l  l i q u i d  re l eases  from S RP are presented 
in Tab l e  3 . 1 3 . 

The rad i oacti ve so l i d  wa ste hand l i ng operations  are to be cl ose ly  coup l ed wi th the process func
tions of the DWPF. Des i g n  of process eq u i pment .  cranes . hot and warm ma i ntenance cel l s .  and 
decontami nat ion  fac i l i t i es wi l l  prov i de the dual  functi ons  of process mai ntenance and waste
management operat ions . Prov i s ions  wi l l  be made for s h i ppi ng the l a rgest proces s equ i pment ( i . e . , 
3 . 7  m x 3 . 7  m x 6 m spray ca l c i ner )  and the heav i est  ( 27-t g l a s s  me l ter )  process  equ i pment to the 
buri a l  g round by ra i l road car. Sma l l e r  eq u i pment wi l l  be transported in a s h i e l ded ca s k  ca r .  
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Table 3.1 2. Annual atmospheric and  liquid radioactivity releases (Cil from DWPFa 

Release point and 
type of radioactivity 

Radioactivity released during normal operations 

Sand·filter stack 
Trit ium 
F ission products 
Uranium 
T ransuran ics 

Regu lated facil ity vessel vent 
Tritium 
F ission products 
Uranium 
Transuranics 

Saltcrete plant vessel vent 
Tritium 
F ission products 
Uranium 
Transuranics 

Liquid discharge 
Tritium 
Fission products 
U ranium 
Transuranics 

5·year aged wastes 

2.8 E 1  
1 . 1 E· 1  
3.4 E· 10  
2.4 E·5 

4.0 
2.2 E ·5 
1 .4 E· 1 3  
1 .9 E· 1 0  

7.7 
4.6 E·5 
3.0 E · 1 3  
3.9 E·10 

1 .9 E 3  
5 . 1  E ·4 
3.6 E·1 1 
2.6 E·6 

1 5·year aged wastes 

1 .6 E 1  
8.5 E·3 
6.8 E · 1 0  
1 .9 E ·5 

2.2 
2.0 E·7 
2.8 E· 1 3  
2.3 E · 1 0  

4 .4 
4.3 E·7 
6.0 E · 1 3  
4.7 E · 10  

l o 1 E 3  
3 . 1  E·4 
7.1  E·1 1 
2.0 E·6 

"Abstracted from l ists of radionuclide releases in  TDS, DPSTD·77·1 3·3, Sect. 8. 

Table 3. 1 3. Annual atmospheric and 
liquid radioactivity releases 

(Cil from SR P 

Atmospheric discharges 
Trit ium 3.4 E 5  
Fission products" 3.4E-1 
Uranium 2.4E-3 
Transuranics 2.6E-3 

Liquid discharges 
Trit ium 2.9E4 
F i ss ion products l o8EO 
Uranium 6.4E-2 
Transuranics 8.7 E-3 

" Does not include noble gases. 
Source: TDS, D PSTD·80·39, Table 7 .7 .  

Much  of the job contro l  wa ste wi l l  be sh i pped by reg u l a ted truck  beca use of i ts re l ati vely l ow 
l evel of radi oacti v i ty .  The waste types and projected annual  vol umes are g i ven i n  Tab l e 3 . 1 4 .  

Nonra d i oact i ve rel eases  

Nonradi oacti ve l i qu i d ,  gaseous , and sol i d  wastes wi l l  be generated duri ng norma l operat ion  of 
DWP F .  Ga seous wastes i nc l ude d i esel  eng i ne exhausts , powerhouse  combusti on products , and  
chem i cal  rel eases  from proces s i ng . Powerhouse  combust ion  products are treated through a mechan
i ca l  dust  col l ector ,  an e l ectrostat i c  prec i p i tato r ,  and a su l fur d i oxi de s crubber .  Tab l es 3 . 1 5  
and 3 . 1 6  l i s t  esti mated emi ss i on s  from d i esel  generators and the coa l -fi red power p l ant , 
respecti ve l y .  Al l emi s s i ons to the atmosphere wi l l  be wi th i n  emi s s i on s  standards set by South 
Caro l i na and EPA.  Tab l e  3 . 1 7  l i sts the est imated dri ft rel eases  from the DWPF cool i ng tower .  

L i q u i d  wastes i nc l ude chemi ca l l y  contami nated was tewater and  san i tary wastewater .  C hemi ca l l y  
contami nated wastewater wi l l  ori g i nate from a s h  bas i n  effl uent , col d-feed s p i l l s  and wash  down , 
coal  p i l e  runoff ,  and  chem i ca l  contami nation of rai nwater runoff . Tabl e 3 . 1 8  l i sts  est i mated 
average fl ow rates from each source.  Streams from these sources wi l l  be col l ected , b l ended , and 
treated in  a chemi ca l  and i ndustri a l  waste treatment fac i l i ty desi gned to accommodate a max i mum 
fl ow rate of 950 L/mi n before d i scharge to the envi ronment .  Des i gn objecti ves for t he  treatment 
faci l i ty are s ummari zed in Tab l e  3 . 1 9 .  
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Table 3 . 1 4. Annual DWPF radioactive solid waste generation 

Waste type 

Combustible 
Noncom bustible 

Job control 
M iscellaneous 

Resin beds 
Adsorber columns 

S i l ica gel 
Zeol ite 

F i lters 

Normal process 

Deep bed washable fi lter 
Sintered metal 

R eplacement process equipment 

Spray calciner 
G lass melter 
Centrifuge 
Pumps 
Valves 
Jumpers 
Vessels 
Vessel vents 

Source : TDS, D PSTD·77·1 3·3,Table 1 2 . 1 .  

Table 3.1 5. Estimated emissions from 
DWPF diesel generators per year" 

Em issionsb 

Carbon monox ide (CO) 
Unburned hydrocarbons 
N i trogen oxides ( N O x )  
Sulfur d iox ide (SO, ) 
Particulates 

kg/year 

220 
80 

1 000 
65 
75 

a B ased on estlmated consumption of 
18,000 Uyear of diesel fuel .  

b Emission factors f rom Facilities Gen· 

eral Design, DOE Manual, Chap. 630 1 ,  
Part  I I , 8 .  R .  (March  1 977) .  

Source: EID,  Sect. 5. 

Volume 
(m3 ) 

600 

1 50 
1 50 

1 4  

0 . 1  

0.5 
2 

1 6  
2 

0.6 
0.2 
0.7 
0.6 
4 

S a n i tary wa s tewater generated i n  a l l S -a rea bu i l d i ngs  wi l l  be d i s c h a rged to san i ta ry s ewers that  
term i nate in  a s econda ry treatment and d i s posa l sys tem capab l e  o f  hand l i ng 1 00 m 3/ d .  The treated 
e ffl uent wi l l  be s pray i rri gated or re l ea sed to Fo ur  Mi l e  C reek , wh i ch curre n t l y  recei ves about  
2 30 m3/d of  s ewage effl uent from the  F- and  H-area s .  San i ta ry was tewate rs from Z-a rea wi l l  be 
sewe red to a sept i c  tank  for t reatment and d i scharg2 v i a  a t i l e  f i e l d .  

Nonrad i oacti ve so l i d  wa stes wi l l  b e  typ i ca l  o f  c hemi ca l  and other nonnuc l ear i ndus t r i a l  wastes 
and wi l l  be generated by DWP F support act i v i t i es . An est i mated 340 m3/year o f  untreated s o l i d  
wa ste composed o f  combu s ti b l e  and no ncombus t i b l e mater i a l s  col l ec ted from o ffi ces , l unchrooms , 
res trooms , and nonregu l ated ut i l i ty and storage bu i l d i ng s  i s  expected to be generated i n  the 
DWP F .  Abou t  60 m3/yea r of  these wastes can  be sa l vaged . An es t i mated 5900 t/year  o f  coa l a s h  
from t h e  bottom o f  the  powerhouse  boi l ers , f l y  a s h  from t h e  mec h a n i ca l  d u s t  co l l ectors , and 
part i c u l ates from the  e l ectro s ta t i c  prec i p i ta tors wi l l  be transported to the  ash  ba s i n .  
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Table 3.1 6. Emissions from 
the DWPF coal-fired 

power plant 

Coal consumed 
S02 p roduced 
SO, emitted 
Ash produced 
Fly ash em itted 
N O x  em itted 

Vyear 

46,000 
1 , 1 508 

1 70 b 
2;900c 

20c 
360d 

aBased on sulfur content 
of 2 .5% b Assumes 85% removal of 
S02 by scru bbers. c Assumes ash content of 
coal is 6.3% of which 7r:Plo is 
fly ash and 99% of the f ly 
ash is removed by electro
static prec ip itators. 

dEstimated from an emis
s ion rate of approx imately 
280 kg NOx iT J of h eat input 
assuming a heating val ue of 
28 MJ/ kg . 

Source: E ID ,  S ect. 3 .  

Table 3.1 7. Estimated drift releases from th e  DWPF cooling tower" 

Tusca[oosa Estimated 
Water 

groundwater concentration Tota[ released per year 
qua l i ty 

qua[ ityb in driftc (kg)  
parameter 

(ppm )  (ppm) 

[ ron ( F e )  0 .0-0.77 0 .0-3. 1  0-90 
Calcium (Ca ) 0.3-1 .4 1 .2-5.6 36- 1 70 
Magnesium (Mg)  0.0-0.9 0.0-3.6 0-1 10  
Sod ium and 0.9-6.7 3 .6-26 .8 1 1 0-800 
potassium 
(Na + K )  
Sulfate 0.5-4.8 2.0-1 9 .2 60-570 
(504 ) 
Chloride 0.8-4.0 3.2- 1 6 .0 95-480 
(C[)  
F [our ide 0.0-0.1 0.0-0.4 0 - 1 2  
( F )  
Nitrate 0.0-8.8 0 .0-35 .2 0-1 000 
(NO, ) 
D i sso[ved 1 4-28 56- 1 1 2  1 700-3300 

sol ids 

"Assumes no change i n  Tusca[oosa water qual ity dur ing use i n  the coo l i ng 
system or from coo l ing water treatment. 

b Source: E [ D ,  Sect. 2. 

C Assumes a concentration factor of 4. 
Source: E [ D ,  Sect. 5.  

Envi ronmental mon i tori ng1 7 , 1 8  

Mon i tor i ng at the DWP F area wi l l  fol l ow the s ame genera l  program type as used for other producti on areas on the SRP s i te .  Ongo i ng ons ite and offs i te mon i toring  programs wi l l  cont i nue duri ng construct i on and operat i on of the DWPF without any spec i f i c  mod if i cat i on .  Mon i tor i ng programs spec i f i c  to the DWPF irea wi l l  ev a l u ate gaseous , so l i d ,  and l i q u i d  re l eases . Effect i ve q u a l i ty assur- I ance practi ces  wi l l  be used to ass ure the accuracy and va l i d i ty of the env i ronmental mon i tor i ng TC programs . 
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Table 3 .18 .  Sources and flow rates of  nonradioactive aqueous 
streams to the chemical and industrial waste treatment facility 

Source 

Ash basin effluent 
Cool ing tower purge 
Sod ium cycle regenerant 
Boiler blowdown 

Cold feed area 
Chem ical sp i l l s  
Ra infal l  runoff 

Coal p i le runoff 
Mockup bu i ld ing effluent 

Total 

Source: EID, Sect 3. 

F l ow rate 
( Llmin)  

1 90 
1 1  
1 3  

< 1  
1 
6 

< 1  

�222 

Table 3.19. Effluent design objectives for the chemical 

and industrial waste treatment facility 

Total suspended solids, mgiL 1 0  
p H  6-9 

Oil and grease, mgiL 1 0  
H eavy metals, mgiL 

Arsenic 
Barium 

Cadmium 
Chromium 
Lead 
Mercury 

Selenium 
S i lver 

Source: E I D ,  Sect. 3. 

0.5 
1 0  
0 . 1 0  
0.5 
0.5 
0.02 
0 . 10  
0.50 

Ai r and  stack emi s s i o n s .  Thermo l umi nescent dos imeters (TLDs ) to be l ocated i n  each corner of S
and Z-areas wi l l  be read q uarterly for rad i at i on exposure data . Ai r samp l ers for col l ecti ng 
parti cu l ates wi l l  be l ocated at boundary l ocati ons i n  the S- and Z-area as  we l l  as  at each of 
the atmospheri c re l ease po i n ts .  Exhaust a i r  from proces s faci l i t i e s  wi l l  be conti nuou s l y  mon i 
tored and equ i pped w i th a ud i b l e  a l arms . 

Groundwa ter .  Samp l i ng wel l s  wi l l  be l ocated i n  the S-area near the proces s i ng areas and  around 
the ash  d i sposal  bas i n  and in  the Z-area in  the v i c i n i ty of the sa l tcrete p l ant and  the buri a l  
a rea . 

Soi l .  So i l  samp l es w i l l  be routi nely col l ected i n  the S - and Z-areas for gamma , 9 0S r ,  2 3 8 p U  and 
TI"9pu ana lys i s .  

Vegetation . Grasses  near the Z-area buri a l  ground and  i n  the S-area wi l l  be samp l ed to eval uate 
depo s i t i on of part i c u l ates . The monthly samp l es w i l l  be ch�cked for a l pha acti v i ty ,  nonvo l ati l e  
beta acti v i ty ,  and  s pec i f i c  nuc l i de ana lyses . 

Aqueous d i scharges . Di scharges from the genera l purpose evaporator wi l l  be mon i tored for 
rad i oacti ve content pr ior  to d i scharge to Four  Mi l e  C reek . 

Other l i q u i d  d i scharges from the areas are ra i nwater and treated chemi ca l and  i ndustri a l  wastes . 
These wastes wi l l  be mon i tored i n  accordance with  EPA and SC perm i tt i ng requ i rements before 
re l ease  to Fou r  Mi l e  Creek .  

3 . 1 . 6 . 5 Energy and resource requ i rements 

DWPF operati ng energy and resource req u i rements i nc l ude major chem i ca l s ,  water ,  l i q u i d  fue l , and 
coal . Tab l e 3 . 20 l i sts  the month ly  consumpti on of major chemi ca l s .  Tab l es 3 . 2 1 and 3 . 22 l i st 
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Table 3.20. Bulk chemical consumption rates 

Quantity 

Material 
Concentration Consum ptiona 

S h i pments 
per sh ipm ent 

(%) (t/month) (t) 

NaOH 50 390 7 Cars 58 
HNO, 51  23 1 Car 25 
Glass frit 2 1 1 1 00 59 1 Car 85 
CO, 1 00 14  
Cement 1 00 3400 1 50 Trucks 23 

aConsu m ption rate is based on design waste processing rate of 45 Llmin.  
Source: EID, Sect. 3. 

Table 3.21 . Inventory and consumption rate of other 
chemicals and supplies 

Consumption 
Normal 

M aterial (kg/month )a inventory 
(kg) 

Hydroxylam ine sulfate 2,600 5,400 
Potassium permanganate 1 , 1 00 2,700 
Oxal ic acid 7,700 1 5,000 
Manganous n itrate 1 50 360 
Starch 1 20 270 
Ammonium carbonateb b 1 3 ,000 
Amm onium hydroxide (29%)b b 1 6 ,000 
Polyelectrolyte 0.3 5 
Sod i u m  ethylenediam inetetraacetate (39%) 4,200 1 7 ,000 
Sod i u m  fluoride 1 ,200 5 ,000 
Smear papers, No .  3,650 1 5,000 
Canisters, No .  60 90 

a B ased on waste processing rate of 45 Llmin. 
b More than 99% of a l l  ammonia i s  expected to be recovered and 

reused; the inventory s imply provides for replacement if, for example, al l  
ammonia  in the process i s  lost or  contaminated. 

Source: E I D ,  Sect. 3.  

Table 3.22. Inventory and consumption rate of other materials 

M aterial 

Duol ite® A RC 359 ion·exchange resina 
Amber l i te® I RC· 7 1 8  l on·exchange resinb 

Zeo l ite 
Coal, 20-30 mesh 
Coa l ,  30-50 mesh 
Sand, 25-45 mesh 
Sand,  40-60 mesh 
Si lver  mordenite 
S i l ica ge l ,  6-12 mesh 

a D iamond Shamrock Chemical Co. 
b Rohm and Haas Co. 

Consumption 
( m' /year) 

1 1  
2.8 

37 
1 .0 
0.4 
2.8 
2 . 1  
1 . 1  
c 

N ormal 
inventory 

(m' ) 

33 
8.3 

1 8  
0.8 
0.3 
2 . 1  
1 .6 
4.8 
c 

C Requirements not well defined, s i l ica gel expected to last several 
years. 

Source: E I D ,  Sect. 8 .  
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other chem i c a l  and materi a l  req u i rements . The amou nts are nomi nal  and  the mater i a l s  a re o rd i na ry 
and ava i l ab l e .  Ta b l e 3 . 23 l i s ts  t h e  DWP F  average groundwater consum p t i o n  rate , wh i ch i s  abo ut  
20% o f  the cu rrent SRP  u se  ( Sect .  F . 4 ) . The tota l l i q u i d  fuel consump t i o n  at the DWP F  wi l l  eq u a l  
a b o u t  1 8 , 000 L/yea r o f  d i ese l  fuel f o r  tes t i n g  t h e  emergency generato rs . The coa l -f i red s team 
p l ant  at DWPF w i l l  consume a bout  43 x 1 0 3 t of  coa l per yea r .  T h e  DWP F  wi l l  u s e  approx imately  
1 50 GWh  o f  e l ectri c a l  energy eac h  yea r .  

Table 3.23. DWPF average water consumption 

System 

Domestic water 
Drinking,  sanitary, safety showers 

Service water 
Boi ler makeup 
Sodium cycle softener regeneration 
S02 scrubber system 
Process cold chemical makeup 
Laboratory s ink and drain flushes 
Equ ipment flushes, etc. 

Coo l ing tower 
Evaporation 
Drift 
Purge 

Total 

Source: E I D ,  Sect. 3. 

3 . 1 . 7 Tra nspo rta t i o n  of  so l i d i fi ed h i g h - l evel was te i n  
can i s ters to a Federa l repos i to ry 

Consumption 
( Llmi n )  

49 

1 80 
1 1  

1 90 
42 

4 
1 30 

1 700 
57 

1 90 

2550 

Peri od i c a l l y ,  can i s ters conta i n i ng i mmob i l i zed HLW wi l l  be tra n s ferred from an i nter i m  s torage 
faci l i ty at SRP to a Federa l repos i to ry fo r d i sposa l . The SRP i s  wel l servi ced by good ra i l road 
and h i ghway netwo rks . These netwo rks from the DWP F to po i n ts a bout  1 50 km d i s tant  a re descri bed 
bel ow.  The 1 50- km d i s tance wa s cho sen because , o nce a s h i pmen t  has reached th i s  d i s tance , the 
n umber of route a l ternat i ves becomes q u i te l a rge .  For examp l e ,  at  a bout  1 50 km from SRP , maj o r  
centers of  tra n s porta t i o n  a r e  found from wh i ch a s h i pmen t  cou l d  proceed t o  mos t  any repo s i tory 
l ocati o n .  Because  a repo s i tory s i te has  not yet been sel ected , defi n i t i on o f  s h i p p i ng ro utes i s  
not  pos s i b l e  ( 4 , 800-km s h i p p i n g  d i s tance wa s a s s umed i n  the E I S ) . I n fo rma t i o n  o n  transporta t i o n  
tec h n o l o gy ,  regu l atory requ i rements , a n d  ri s ks are presen ted i n  Append i x  D .  

Ca s k s  conta i n i ng wa ste can i s ters may b e  transported t o  a Federa l rep o s i tory by e i ther ra i l  o r  
h i g hway ca rri ers . Conceptual  c a s k s  have been proposed for each mode . 

3 . 1 . 7 . 1  Ra i l road network 

The  SRP  i s  traversed by one ra i l road ,  the Sea board Coas t l i ne ,  wh i c h  has  one l i ne o f  tra c k  runn i ng 
s outheast  from Aug usta to Al l enda l e  and a branch  that  runs northeast across the  so uthern port i on 
of the p l ant  ( see F i gs . 3 . 1 2  and  3 . 1 3 ) , a route that eventua l l y l eads to Fl orence , South Carol i na .  
SRP operates i ts own o n - p l ant  rai l road , wh i c h  serv i ces i ts i n-house  needs . DWPF wi l l  be so  
serv i ced . I nterc hange to the Seaboard Coastl i ne Ra i l road i s  accomp l i s hed i n  the SRP C l as s i f i ca 
t i o n  Yard l oca ted near �he southeast  corner o f  t h e  p l a n t  ( F i g .  3 . 1 2 ) . A number of  ra i l  cars can 
be he l d o r  s tored i n  t�J C l a s s i f i ca t i o n  Yard . 

3 . 1 . 7 . 2  H i ghway network 

SRP pri mary roads a re paved and  wel l ma i nt a i ned . The  DWP F  wi l l  be se rved by s uch  a roa d .  
Externa l  roads p ro v i d i ng access to t h e  pl ant  a re So uth Caro l i na 1 2 5 ,  South  Caro l i na 1 9 ,  South  
Caro l  i na 781 , South  Caro l  i na 64 , and  U . S . 2 78 ( Fi g .  3 . 1 4 ) . These roads connect with  i nterstate 
h i ghways a t  Aug usta , Geo rg i a ;  and  Col umb i a , A i ken , and  Orangeburg , South Caro l i na ;  and  other  
po i nts . 
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F i g .  3 . 1 2 .  Tra n s po rtat i on  networks o n  SRP . 

3 . 1 . 8 Decontami nati on  and decommi s s i on i ng 

ES-5529A 

The DWPF \li 1 1  be des i g ned to faci l i tate decontami nat i o n  for future decommi s s i on i ng i n  accordance 
wi th  DOE faci l i t i es General  Des i gn Cri teri a .  Al though  a n  overa l l  s i te p l a n  for decontami nati ng  
and  decommi s s i o n i n g  ( 0&0 ) o f  a l l fac i l i ti es a t  the SRP  has  not  been deve l oped , the DWPF i tsel f 
wi l l  be another faci l i ty that  wi l l  presuma b l y  be s u b j ec t  u l t i ma te l y  to 0&0 . However , i t  wi l l  not  
be a l arge factor  i n  the overa l l tota l . Beca use the waste tank  fa rms wi l l  be i nc l uded i n  the SRP 
0&0 , early i ns ta l l a t i on o f  a DWP F  wi l l  fac i l i ta te tota l  0&0 by reduc i ng the total n umber of  tanks  
to be decommi s s i oned . Overa l l ,  on ly  by hav i ng a DWP F  i n  opera t i o n  can  the u l t i mate objec t i ves of  
0&0  be ach i eved , s i nce i t  i s  needed for d i s posa l o f  the SRP h i g h - l eve l  rad i oact i ve  was tes . The  
devel o pment o f  the SRP decontami nat i o n  and decommi s s i on i ng p l a n ,  wh i ch wi l l  i nc l ude the DWP F  and 
the was te tanks , wi l l  g o  through  env i ronmenta l and p ub l i c  rev i ew befo re adop t i o n ;  the decon 
tami na t i on and decommi s s i on i ng o p t i o n  i nc l udes , b u t  i s  n o t  l i mi ted to , decontami n a t i o n  and 
d i smant l ement for return o f  the l and to the p ub l i c  and decontami n a t i o n  and  entombment  w i t h  access 
control . 0&0 act i v i t i es have been carri ed o u t  safel y for other nuc l ea r  faci l i ti es . 1 9- 2 2  Poten
t i a l  effects o f  0&0 for the DWPF and waste tanks are descri bed i n  DOE/ E I S -002 3 . 2 3 

3 . 2  DELAY OF REFERENCE IMMO B I L I ZATION  ALTERNATIVE  

The a u thor i zat i o n ,  construc t i on ,  and startup  of  fac i l i t i es for i mmob i l i z i ng the h i g h - l evel  was tes 
a t  SRP cou l d  be del ayed u n t i l s uch  t i me a s  a Federal  repos i tory wou l d  be ava i l ab l e  to rece i ve the 
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F i g .  3 . 1 3 .  Ra i l road netwo rk i n  the v i c i n i ty of  SRP . [Note : The Centra l  o f  Geo rg i a  ( C  of  
G ) , s hown o pera t i n g  south  of  Aug u s ta , i s  part  of  the Southern Ra i l road System and o perates as  
a s u bs i d i a ry . ] Source : Rand McNa l l y ,  " Handy Ra i l road Map s  ( By State ) , "  1 980 edi t i on . 

can i s ters o f  so l i d i fi ed wa ste .  The  del ayed DWP F  as sumes that process i ng of  was tes wi l l  beg i n  i n  
1 99 9 ,  a del ay o f  1 0  yea rs . I t  i s  a s s umed that a Federa l rep o s i tory wou l d then be ava i l ab l e  to 
rece i ve the i mmob i l i zed was te so that no  more than 90 days of  i nterim  storage wou l d  be requ i red 
and t hat a dec i s i o n  on the was te form wou l d  have been made for the DWP F .  �or conservati sm t he 
reference i mmob i l i za t i o n  des i g n  was used i n  performi n g  the i mpact ana l yse s . I n  the anal y s i s  
g i ven , the d i fferent i a l  effects e s ti mated for the del ay of  the reference a l ternat i ve a re 
app l i ca b l e  a l so to del ay of the s taged p ro ce s s  a l terna t i ve .  

Reactor opera t i o n  a t  S RP i s  ass umed t o  cont i nue  thro u g h  2000 and c hem i c a l  separa t i o n s  of  
i rrad i ated materi a l  to 2 00 2 ,  a s  s ta ted i n  Sec t .  3 . 1 . 1 . 1 .  L i q u i d  wa s tes wou l d  cont i nue to be 
genera ted and p roces sed , p roduc i ng s l udge and sa l tca ke ,  wh i c h  wou l d  be s to red i n  tanks . Because  
i mmo b i l i za t i o n  o f  these was tes i s  del ayed , the  quant i ty o f  l i q u i d  was tes req u i r i n g  storage 
i ncrea ses over the reference case .  Thi s i nc rease requ i res the  construc t i on of  add i t i ona l  wa ste 
storage ta n k s .  Storage req u i rements for ca n i s ters a re reduced because  o nce was te i mmobi l i za t i o n  
beg i n s ,  a repos i tory that c a n  rece i ve can i s ters i s  a s s umed t o  b e  ava i l ab l e .  

Immo b i l i za t i o n  o f  the h i g h- l evel  was te has a l ready been deferred for s ome 2 5  yea rs a t  Savannah  
R i ve r .  Al though  there have been  no fa i l u re s  o r  re l eases , the l onger the de l ay ,  the g reater i s  
the ri s k  o f  l ea ks and  s p i l l s .  Obv i ou s l y , i t  can be del ayed for a few mo re yea rs i f  necessary ;  
howeve r ,  the techno l ogy i s  now fu l ly ava i l a b l e  t o  proceed w i th the DWP F ,  e i ther i n  a reference o r  
s taged vers i on .  A 1 0-yea r del ay i n  i mmob i l i za t i on  o f  the SRP  wa s tes can  res u l t i n  both benefi c i a l  
a n d  adverse techn i ca l , econom i c ,  and envi ronmental  effects . 
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Fi g .  3 . 1 4 .  H i g hway network i n  the v i c i n i ty of SRP . 

De l ay can ma ke t i me avai l abl e for add i ti ona l stu d i es for techn i cal  top i c s  such  as advanced wa ste 
forms , i nteract ions  between waste forms and the repos i tory host roc k ,  waste form process i ng 
techno l ogy , and a l ternat i ves to geo l ogi c sto rage .  Del ay can a l so  reduce the  fol l owi ng : the  need 
for i nter im  storage of the i mmob i l i zed waste , wh i ch accounts for about 5% of the other DWPF  
expendi tures ; the soci oeconom i c  i mpacts , by  t im i ng the  construct ion  to  req u i re a smal l er more 
constant constructi on  work force ; and the l evel  of  acti v i ty of the waste wh i c h  cont i n ues to decay 
wi th t i me .  Reduct i o n  of the radi oacti v i ty of the waste i s  a mi nor consi derati on because the DWP F  
wi l l  b e  proces s i ng aged wastes i n  the ex i st i ng i nventory for at l east the fi rst hal f of  i ts 
l i fefi me . After thi s ti me , the wa stes be i ng processed w i l l  have had suffi c i ent  t i me to decay to 
acti v i ty l evel s appropri ate for process i ng . 

The benefi ts of  del ay are offset by some i mportant d i sadvantages . U ntreated waste i s  more eas i l y  
d i spers i b l e  than the immobi l i zed waste . I t  thus presents greater hazards and req u i res constant 
c l ose s urvei l l ance not only a s  a norma l procedure but a l so to protect aga i nst unforeseen events 
such a s  sabotage and natural catas troph i es . Del ay of the DWP F  wi l l  requ i re constructi on  of new 
waste tanks  throughout the d e l ay per i od ( about one eac h year at a cost of about $ 1 0 mi l l i on each 
i n  1 980 dol l ars ) .  Al so ,  a prol onged del ay may necess i tate construct i o n  of add i ti onal  rep l acement 
tanks . The Savannah Ri ver P l a nt i s  currently  i n  ful l operat ion  a nd can pro v i de backup su pport 
for the DWPF by personnel experi enced in waste operati ons . A l ong del ay i n  DWPF constructi on  and 
operati on can resu l t  in d i spers i on of  currently assemb l ed R&D , des i gn , and management teams wi th 
the consequent l os s  of accumu l ated knowl edge a nd experi ence . 

3 . 2 . 1  Process descript i o n  

T h e  general process steps for th i s  a l ternat i ve a r e  the same a s  for the reference case descri bed 
i n  the i ntroducti on  to Sec t .  3 . 1 . 1 .  However ,  the quanti t i e s  of l i q u i d  wastes and the req u i red 
n umber of tanks  i ncrease as descri bed be l ow .  
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3 . 2 . 1 . 1  Descr i pt i on of wa s tes 

The tota l vo l ume of  h i gh - l eve l  rad i oact i ve  wa ste s to red in  tan ks by 1 999  is  expected to be about  
1 1 4 x 1 0 3 m3 , cons i s t i ng of  76  x 1 0 3 m 3  of  s a l tcake , 1 9  x 1 0 3 m 3  of  s l udge , and 1 9  x 1 0 3 m3  of  
s upernata n t .  These  fi g ures can  be compared wi th 62  x 1 0 3 ,  1 5  X 1 0 3 ,  and 24 x 1 0 3 m3  of  s a l tcake , 
s l udge , and s u pernatan t ,  respec t i v e l y , i n  the reference ca s e .  

T h e  number of  wa s te tanks  through  yea r 2002 req u i red for wa ste s to rage i ncreases t o  a max i mum o f  
38 , compared to 27  i n  1 988 fo r t h e  reference ca s e .  No  addi t i ona l  tankage i s  p l a nned beyond t h i s 
n umber because was te i mmo bi l i za t i o n  beg i n s  i n  1 99 9 .  

3 . 2 . 1 . 2 Remov a l  o f  wastes from storage tanks  

The operat i ons descri bed in  Sec t .  3 . 1 . 1 . 2  apply to t h i s a l ternat i ve except that the start of 
opera t i ons  and the quant i t i es wi l l  change .  Start i n g  in  1 99 9 ,  removal of  wa stes aged mo re than  
1 5  yea rs ( fo r  RU 1 0 6  decay ) f rom the 38 tan ks expected to be i n  serv i ce wi l l  requ i re about  
2 5 0  x 1 03 m3  o f  wa ter to s l u rry the s l udge and d i sso l ve the s a l tca ke resu l t i ng i n  a bout  
370 x 1 0 3 m3  o f  wa ste to be  p roces sed . 

3 . 2 . 1 . 3 H i gh - l evel  wa ste i mmo bi l i za t i o n  and transfer to storage 

The i nterim s to rage bu i l d i ng w i l l  be of the same general  type of construc t i o n  but wi l l  be 
des i g ned to s tore o n l y  1 2 5 can i s ters of so l i d i fi ed waste ( 90 days ' producti o n )  compared wi th 
6500 ca n i sters for the reference case . 2 4  

3 . 2 . 2  Fac i l i ty desc r i pt i o n  

A l l of  t h e  fac i l i t i e s  di scussed i n  Sec t .  3 . 1 . 3  are req u i red f o r  t h i s a l ternat i ve .  The wa s te-tank  
farm wi l l  need to be  en l a rged by the  add i t i on of e l even new tanks to store the was tes prod uced 
from chem i c a l  separa t i o n s  t hrough  the year 2002 when separati ons  opera t i o n  i s  a s sumed to ceas e .  
T h e  ca n i ster i nter i m  storage bu i l d i ng a n d  va u l t a rea wi l l  b e  much sma l l er t o  provi de i n terim  
s to rage of  o n l y  90 days ' p roduct i on of  can i s ters ( 1 2 5 )  i ns tead of  the 1 3  years ' produ c t i o n  of  
can i s ters ( 6 500 )  a s s umed for the reference cas e .  

3 . 2 . 3  Fac i l i ty construc t i o n  

T h e  s tart  of con stru c t i o n  f o r  t h i s  a l ternat i ve i s  a s sumed t o  b e  1 99 2 , 1 0  yea rs after the  date 
g i ven i n  Sec t .  3 . 1 . 5 . Constru c t i o n  costs  ( i n  1 980 do l l a rs ) are a s sumed to be l es s  because  of  the 
reduced s i ze of  the ca n i s ter i nterim s to rage  bui l d i n g .  However , d u r i n g  the 1 0-year de l ay peri od , 
a tota l o f  1 1  addi t i ona l  waste storage tanks  wi l l  need to be cons tructed at an es t i ma ted co s t  o f  
$ 1 0  x 1 06 p e r  ta n k  ( 1 980 do l l a rs ) .  

The expected re l ea ses and d i scharges and the energy and resou rce req u i rements are est i mated to be 
the same as for the reference ca se .  

3 . 3  STAGED PROCESS ALTERNAT I VE ( PR EF ERR ED ALTERNAT I VE )  

The proces s i ng of t he h i g h - l eve l  wastes a t  S R P  co u l d  commence i n  1 989 i n  st ages i n  order t o  / reduce t h e  i n i t i a l  and tot a l  c ap i ta l  i nvestment compared w i t h  t h a t  of t h e  reference immob i l i za
J- 2 5 t i on al ter n at i ve .  The s av i ng in the  i n i t i a l cap i ta l  i nvestment is due to stag i n g ;  the sav i n g  i n  

the total  cap i t a l  i nvestment i s  due to improvements res u l t i ng from an ongo i ng R&D program . 

The f i rst stag e ,  Stage 1 ,  wi l l  p ro v i de an immob i l i z at i on fac i l i ty to i ncorp orate the i n s o l u b l e  
s l udge port ion  o f  t h e  wastes , wh i c h  conta i n  mos t  o f  the rad i onuc l i des , i nto  a boros i l i cate g l ass 
that w i l l  be sea l ed in  can i sters and stored o n s i te u n t i l  s h i pped to  a Federa l  rep o s i tory. 

The second stag e ,  Stage 2 ,  wi l l  pro v i de a fac i l i ty to decontam i nate waste s a l t  so l ut ions  and 
transfer recovered radionu c l i des ( Cs ,  Sr , and Pu) to the Stage 1 immob i l i z at i o n  fac i l i ty for 
i ncorporat i on i nto  boro s i l i cate g l ass . The decontami nated s a l t  s o l ut i on  wi l l  be i ncorporated 
i nto a concrete matr ix  and p l aced in an eng i neered l an df i l l  ( Sect . 3 . 1 . 1 . 7 ) . 

Opera t i o n  of the Stage 1 fac i l i ty wi l l  be i n i t i ated about  t hree yea rs pri o r  to s tartup o f  the  
Stage  2 fac i l i ty and  wi l l  conti nue to be opera ted j O i n t l y  w ith  the Stage  2 faci l i t i es for  the 
l i fet ime o f  the project .  Opera t i o n  o f  the  S tage  1 faci l i t i es pri o r  to Stage  2 s ta rtup  i s  referred 
to as an  uncou p l ed o perati on , wherea s operat i o n  of the total  fac i l i ty i s  coup l ed operati o n .  
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The staged process i nc orporates the f o l l owi ng maj or c han ges from the refer ence immob i l i zati on al ter - IJ 25 
n at i ve ( see Sec t .  3 . 1 . 4 ) , wh i ch ref l ec t  i mprovements resu l t i n g from the ongo i ng R&D progr am :  -

1 .  S l udge feed to v i tri f i c a t i o n  wi l l  have the al umi n um compounds d i s s o l ved and wi l l  be wa s hed 
u s i n g  hyd ra u l i c  m i x i n g  and g rav i ty sett l i ng i n  4 . 9  x 1 0 3 m3 tanks  i n  the  200-Area l i q u i d  
rad i oact ive  was te hand l i ng and storage faci l i ti es ( th e  wa ste tan k  farms ) .  Th i s  c ha nge 
s i mp l i f i es the  s l udge was h i ng  process by el i m i nati n g  the  centri fuges and reduces the s i ze o f  
the  DWPF bu i l d i n g .  I t  a l s o pro v i des greater process  fl exi b i l i ty by decoup l i ng s l udge and 
s u pernate proces s i n g .  These steps are pl anned to be carri ed out i n  the norma l operat i ons  o f  
t h e  wa ste tank  farms i ndependen t l y  o f  DWP F  avai l a b i l i ty ,  as  t h e  o l der tanks a re removed from 
servi ce and rep l a ced by new tanks  of i nc reased rel i ab i l i ty now under cons tructi on . ' Grav i ty 
settl i ng i s  the f i rst  s tep o f  supernate c l ari f icati o n .  

2 .  The spray ca l c i ner and assoc i a ted g l ass  mel ter have been e l i m i nated i n  favor  o f  a d i rect 
l i q u i d-fed cont i n uous  mel ter . Th i s  c hange decreases the  req u i red bui l d i ng he i g h t  and s h o u l d  
i nc rea se operat i onal  rel i a b i l i ty .  

3 .  T h e  dual  ej ec to r-venturi  sc rubbers ( co ntact condens ers ) a n d  deep -bed was hab l e fi l ters have 
been repl aced by a s i ng l e  ej ec tor-ventu ri  scrubber and a pa i r  o f  h i g h -effi c i ency venturi 
s c ru bbers . H i g h-eff i c i ency venturi  scru bbers can be used because  the l i q u i d  fed mel ter o ff
gas f l ow rate i s  l ower than that of the o ri g i na l  DWP F ca l c i ner/mel ter , wh i ch must handl e the  
a tomi z i ng a i r .  The  h i g h-eff i c i ency scrubbers wi l l  be eas i er t o  ma i nta i n  i n  a canyon 
envi  ronment .  

4 .  The can i ster c l osure we l d  p repara t i o n  step has been el i mi na ted , and l eak  tes t i n g  o f  the 
can i s ter c l osure  and c l o s u re rework  faci l i ti es have been e l i mi nated . The acceptance test 
for a wel d c l osure  wi l l  be v i sual  i nspec t i on via  a te l ev i s i on mon i to r .  Con s i dera t i o n  wi l l  
be g i ven to l ater p rovi s i on of l ea k  test i n g ,  i f  req u i red , i n  connec t i o n  wi th  fac i l i t i es for 
s h i pp i ng the can i s ters offs i te .  

5 .  The H F-HN0 3 can i s ter decontami na ti on  process has been rep l aced wi t h  wet abra s i ve b l a s t i ng 
u s i ng g l ass  fr i t and water .  

6 .  As  a res u l t o f  c hanges 3 t hroug h 5 ,  the a l terna ti ve DWPF  mechan i ca l  ce l l s  are reduced to a 
s i ng l e  cel l app roximate l y  the s i ze of the pr i nc i pa l  or i g i nal  ce l l . 

7 .  The  need for a new coa l - f i red power p l an t  has been e l imi nated due to l ess  demand for steam 
and better steam u ti l i za t i o n  from exi s t i n g  bo i l ers . • 

F l exi b i l i ty i n  the staged p rocess  al ternat i ve resu l ts from beg i nn i ng s l udge proces s i ng and v i tr i 
f i c at i on before supernate proces s i n g .  Th i s  approac h  s i g n i f i cant l y  l owers the  i n i t i al cap i tal  
i nve stment requ i red to  beg i n  immob i l i z i ng SRP waste .  

3 . 3 . 1 Process descript i o n  

H i g h - l evel  wa stes s to red i n  tan ks  at S R P  as i nso l u b l e ,  h i g h l y  radi oacti ve s l udge wi l l  be 
i mmobi l i zed in boros i l i cate g l a s s  in the Stage 1 fac i l i t i e s .  The encapsu l ated mi xture of waste 
and g l ass  wi l l  be stored in  cani sters in  an  expandabl e s urface fac i l i ty unti l s h i pment to  a 
Federal repos i tory .  I n  the  Stage 2 fac i l i t i es ,  the rema i n i ng h i g h- l evel wastes , s to red as 
prec i p i tated sa l ts  and  su pernatant ( l i q u i d ) , wi l l  be decontami nated and processed i nto sa l tcrete 
mono l i th s  for b u r i a l  on the SRP s i te .  The ces i um ,  stront i um ,  and p l uton i um reco vered d u r i n g  
decontami nati o n  of the  sa l t so l u t i on wi l l  b e  i ncorpo rated i nto the boros i l i cate g l a s s . 

Faci l i ty process fl ows fo r Sta ges 1 and 2 are p i ctured i n  F i g s .  3 . 1 5  and 3 . 1 6 .  The fo l l owi ng 
d i s c u s s i o n  descri bes the  processes proposed for treatment o f  was tes duri ng each stage and the 
p o i nts of poten t i a l  rad i oact i ve rel eas e  to the envi ronment . 

3 . 3 . 1 . 1 Removal o f  wa s tes from s torage tanks  

I n  1 988,  27  waste storage tanks ( i nc l udi ng emergency spares and evaporator feed tanks ) are 
expected to be i n  serv i ce .  These  ta nks  wi l l  conta i n  an es t i mated 60 x 1 0 3 m 3  o f  damp sa l tca ke , 
1 5  x 1 0 3 m 3  of sett l ed s l udg e ,  a nd 30 x 1 0 3 m 3  o f  su pernatant l i q u i d .  I t  i s  expected that about 
1 6 5 x 1 0 3  m3  of wa ter , together wi th  t he s upernatant ,  w i l l  be req u i red to s l urry the  s l udge and 
d i s so l ve the s a l tca ke ,  res u l ti ng i n  about 270 x 1 0 3 m3  of wa ste to be proces sed . 

�� 
The settl ed s l udge wi l l  be s l urri ed w i t h  water and trea ted wi t h  hot ( 90 °C  max i mum ) caus t i c  
so l ut i o n s  i n  an  exi s t i ng t a n k  i n  o rder t o  reduce t h e  vo l ume of i n sol u b l e  a l umi n um compounds by 
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F i g _  3 . 1 5 .  Defense waste process i ng - staged a l ternati ve stage 1 opera t i on ( coup l ed )  . 
• 

about 75% by converti ng them to a so l u bl e form . The s l udge wi l l  be wa shed to remove sol ubl e 
s a l t s .  These operat ions  have been safely demons trated wi th ex i sti ng SRP waste a n d  are p l a nned to 
be part of the i nterim waste management program i n  transferri ng waste from exi sti ng o l der tanks 
to new tan ks . I ncorporati on of  these types of  improvements to the ongo i ng i nterim waste manage
ment operations  is d i scussed in ERDA- 1 53 7 ,  Final Environmental Impact Statement - Waste Management 
Operations, Savannah RiVer Plant, and di scu ssed i n  more deta i l  i n  DOE/ E I S-006 2 ,  Final Enviro�nental 
Impact Statement (Supp lement to ERDA-1 537, Sept. 1 9 7 7 ) ,  Waste Management Operations, Savannah 
River Plant; waste transfer and storage opera ti ons a re part of the i nter im  waste management 
operati ons and a re i ndependent of cons i deration  in the scope of  th i s  E I S . Sa l ts from the 
a l umi num di ssol uti on and s l udge was h i ng wi l l  be concentra ted in the tank farm evaporators and 
added to the exi st ing i nventory of sa l tcake for eventua l proce s s i ng i n  Stage 2 fac i l i t i es . The 
was hed s l udge- s l urry ,  conta i n i ng a maxi mum of  2 wt % sa l t  ( dry bas i s ) , wi l l  be pumped at  a des i g n  
rate of  3 . 2  l/mi n t o  the Stage 1 fac i l i ty for i mmobi l i za t i on . 

The rad i onuc l i de act i v i t i es of s l udge- s l u rry feed from wastes aged 5 and 1 5  years* are about 49 
and  1 8  C i /l ,  respecti ve l y .  The s l udge s l urry wi l l  conta i n  about 1 9% sol i ds .  

Stage 2 

At startup of the Stage 2 s upernatant proces s i ng fac i l i t i es , projected to be i n  1 991 , the Stage 1 
i mmobi l i zati on faci l i ty wi l l  have been i n  operation  about  th ree yea rs . The waste i nventory that 
i s  esti mated to be on hand i s  1 1  x 1 0 3 m3  of s l udge , 62 x 1 0 3  m3  of  sa l t ,  and  27 x 1 0 3  m3  of  
l i q u i d .  

* Spec i f i c  des i gn cri ter i a  for proces ses l eadi ng up to and i nc l ud i ng waste i mmobi l i za t i on 
i nc l ude the se l ection  of s l udge that has aged a mi n i mum of 5 years and s a l tcake that has  aged 
a �i ni mum of 1 5  yea rs . 
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Fi g .  3 . 1 6 .  Defense waste process i ng - staged a l ternati ve stage 2 operation  ( coupl ed ) . 

Water from the F and H chem ica l  separati ons areas and the Stage 2 evaporator supp l emented by 
fresh  water ,  wi l l  be u sed for sa l t  d i sso l uti on . The water wi l l  enter through spray nozz l es near 
each tank top to promote top and wa l l  cl ean i ng a s  l aye rs of  sa l t  are removed . Effi c i ent d i s 
sol v i ng wi l l  be  promoted by the  use of c i rcu l a ti ng pumps fo r l i q u i d  agi tation . I n  Stage 2 
proces s i ng , the supernatant from the tan k  farm wi l l  be c l ari f ied  by the add i t i on of polyel ectro
lyte and sand fi l trati on .  

T he  col l ected so l i ds wi l l  be  fed to  t he  Stage 1 i mmobi l i zati on faci l i ty and t he  c l ar i f ied l i qu i ds 
to the Stage 2 s uperna tant proces s i ng fac i l i ti e s .  The des i gn feed rate for supernatant from the 
waste tank farm wi l l  be 48 l/mi n .  The total q uanti ty of  supernatant feed through 2002 i s  
es t imated to be 350 x 1 0 3 m 3 • 

The sa l t/ supernatant conta i ns pr imari ly  sod i um n i trate , n i tr i te ,  and hydroxi de and has  an average 
den s i ty of 1 . 23  kg/l . The tota l rad i onucl i de act i v i ti es for wastes aged 5 and 1 5  years are 2 . 1  
and 1 . 5 Ci / l ,  respecti ve l y .  

3 . 3 . 1 . 2 Wa ste i mmobi l i zation  

The products of the  staged DWPF are the  same as for  the  reference i mmo bi l i zat ion  a l ternati ve , 
that i s ,  they are cani sters of i mmobi l i zed h i g h - l evel waste and concrete mono l i ths  i ncorporati ng 
s l i g htly rad i oact i ve sal t .  
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Stage 1 

The i mmob i l i za t i o n  o f  was hed s l udge w i l l  p roduce about 500 can i s ters o f  boro s i l i ca te g l a s s  per 
yea r .  The  can i ster des i gn i s  s hown in  Fi g .  3 . 3 . The fac i l i t i e s  wi l l  be des i g ned to p rocess  
5-yea r o l d  s l udge .  T he  proces s i ng fac i l i t i e s  for the Stage  1 i mmob i l i za t i o n  fac i l i ty wi l l  be  
s i m i l ar to  t h e  reference p rocess except that  the m u l t i p l e-s pray ca l c i ners and the j o u l e-heated 
cont i nuous  mel ters w i l l  be repl aced by a s i ng l e ,  l arge l i q u i d- fed mel ter .  Because  the g l a s s  from 
Stage 1 p rocess i ng before the  start- up o f  Stage 2 wi l l  not conta i n  ces i um- l oaded zeo l i te or any 
was te a s soc i ated w i t h  Stage 2 fac i l i ty operat i ons , the g l ass  w i l l  conta i n  about 20% more s l udge 
than the reference process . A s ummary p rocess-fl ow d i a g ram i s  s hown i n  Fi g .  3 . 1 5 .  The was hed 
s l udge-s l urry wi l l  be trans ferred to t he s l u rry recei pt tank  that  feeds the s l urry mi x evapora
to r ,  to  wh i ch is  a l so  added a s l u rry of new g l a s s  fri t and s pent fri t/water from the mec h an i ca l  
decontami n a t i o n  ce l l .  The  compo s i te s l urry wi l l  be concentrated to 40 wt % so l i ds ,  a fter wh i ch 
i t  w i l l  be t ra n s ferred to the  mel ter feed tank .  

The  l i q u i d-fed , j o u l e- heated mel ter wi l l  evaporate the wate r from the s l u rry feed , me l t  the 
boros i l i cate g l a s s  fri t ,  and combi ne the mel t with the waste to form the homogeneo us mol ten g l ass  
to be poured i nto s ta i n l ess  s teel can i s ters ( F i g .  3 . 3 ) . As  i n  the reference des i g n ,  the boro s i l i 
cate g l a s s  w i l l  conta i n  about 28 we i g ht  percent wa ste ox i des . The characteri s t i cs o f  was te i n  a 
s i ng l e conta i ner a re est imated to be : 

Tota l act i v i ty 

Heat g enerat i on 

Stage 1 

1 34 , 000  C i  

41 6 W 

Stage l / Stage 2 
coupl ed 

1 49 ,000 C i  

423 W 

Ac tua l  content , at l east  i n i t i a l l y ,  i s  expected to be somewhat l ower beca use o f  the  g reater age 
of the  s to red waste .  

After t h e  can i ster i s  fi l l ed ,  i t  w i l l  be rap i d l y  coo l ed to  m i n i m i ze dev i tri fi cat i o n .  Coo l ed 
can i s te rs w i l l  be moved to the  mec h a n i cal  a rea , p l ugged and  we l ded c l o sed . The we l ded can i sters 
w i l l  be mo ved to  the  decontam i nat i o n  a rea and gr i t b l a sted wi th  a s l urry o f  20% by we i ght  g l a s s  
fri t i n  water .  After o n e  u s e ,  the  s l urry wi l l  b e  used as  feed to t h e  s l urry m i x  evapo rato r .  

Stage 2 

The  decontam i n a t i o n  and i mmob i l i za t i o n  o f  the s upernatant wi l l  produce about  800 monol i th s  o f  
sa l tcrete , each a bo u t  6 x 6 x 1 5  m .  About 530 m 3  o f  sa l tcrete w i l l  b e  produced each wee k .  
Supernatant ( s a l t so l uti o n )  w i l l  b e  t ransferred from t h e  tank  farm t o  the sand-fi l ter feed tank  
in  the  Stage  2 faci l i t i es at  a des i gn rate o f  a bout  48 L/mi n .  I n  the fac i l i ty ( Fi g .  3 . 1 6 ) , the 
trace s us pended so l i d s wi l l  be removed from the  sa l t so l u t i o n  by sand fi l t ra t i o n  t h ro ug h  two 
fi l ters i n  seri es . Fo l l ow i n g  fi l trat i o n ,  the s upernatant wi l l  be proces sed sequent i a l l y  through 
two stages o f  i o n  exchange ,  f i rst to remove ces i um and trace amo unts o f  p l uton i um ,  and then to 
remove s t ront i um .  The  reco vered ces i um ,  p l uton i um ,  and stro nt i um wi l l  be el uted from the l oaded 
i o n-exchange c o l umn s ,  concentrated by evapo rat i o n ,  and trans ferred to the i mmob i l i zati o n  fac i l i ty .  
The  decontam i nated but s l i g h t l y  rad i oacti ve sa l t so l u t i o n  wi l l  be i ncorporated i nto a concrete 
mat rix  and  p l aced i n  an i ntermed i ate-depth b u r i a l  g ro und . The des i gn rate of sa l t p roduct i o n  
w i l l  b e  a bout  1 200 kg/ h ( a s  sa l t  i n  sa l tcrete ) . T h e  rad i o i soto p i c  content o f  the sa l tcrete i s  
s i mi l ar to that  descri bed for the  reference i mmob i l i zat i on a l ternat i ve . Tabl e 3 . 24 g i ves the 
radi o i soto p i c  compo s i t i on of the  sa l tcrete from coup l ed operat i ons . 

The  decontami nated sa l t s o l uti on  from the ho l d tanks wi l l  be processed as descri bed i n  Sect . 
3 . 1 . 1 . 7  to fo rm the  sa l tc rete monol i ths  i n  the i ntermedi ate-depth b u r i a l  g ro und . 

3 . 3 . 1 . 3  T ransfe r  o f  waste to s to rage 

The f i l l ed ,  sea l -we l ded , decontami nated can i sters , each conta i n i ng 625 L of g l ass  wi l l  be 
moved on a s h i e l ded veh i c l e  from the mecha n i c a l  ce l l  to the i nteri m storage bui l d i ng .  The 
di scuss i on fo r the reference process  i n  Sec t .  3 . 1 . 1 . 6 descri bes one method of tra n s fer . 

The  i nterim  storage b u i l d i ng w i l l  recei ve and store can i s ters i n  a s h i e l ded , a i r-coo l ed env i ro n 
ment . T he  bu i l d i ng capa c i ty wi l l  b e  fo r two yea rs o f  product ion  ( 1 026 can i s ters ) ,  b u t  prov i s i ons  
wi l l  be made fo r l ater expans i on ,  depen d i n g  upon ava i l ab i l i ty o f  a Federal rep o s i tory . 
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Table 3.24. Isotopic content of saltcrete from 
Stage l lStage 2 coupled operation 

using 1 5·year old wastesa 

Concentration Concentration 
I sotope (nCi/g) 

Isotope ( nCi/g) 

3 H 2 . 1 E+l b 1 44 Pr <5E - l  

59 N I  < 1 .9E -4 1 44m pr <5E-l 
J-9  

6OCo <5E- l 1 44 Nd 4 . 3 E - l 1 

63 N 1  < 1 .9E - 2  147 Pm 1 .6EO 

79 Se 6.3E-2 
1 48 Pm 1 .6 E - 1 6  

87 R b  1 .6E- 7 
1 48m pm 2 .2 E - 1 5  

89 Sr 2 A E - 1 4  
1 47Sm 2 . 2 E - 7  

90Sr 3.0E-l 
1 48Sm 5.0E - 1 3  

90 y 3 .0 E - l  
1 49Sm 1 .6 E - 1 3  

91 y 4 A E - 1 3  
1 51 Sm 2 .0E+ l 

93 Zr 1 .6 E-2 
1 52 Eu 2 .0 E  -2 

94 Nb <3.0E�-7 1 54 Eu <5 E - l  

95 Zr <5E-l 1 55 E u  1 .0 EO 

95 N b  <5E-l 1 60 Tb 2 . 5 E - 1 2 

95m N b  2 .S E - l l  206 TI 7 . 1 E - 1 7 

99Tc 1 .9 E + l  207 TI S.6E-S 

1 03 R u  2 .6 E - 1 2  208TI 1 .0 E -3 

1 06 Ru l A E + l  209TI 9 . 1 E - 1 2  

1 03m R h  2 .6E - 1 2  232 U 6. 1 E -5 

1 06 Rh  l A E + l  233 U S . 9 E -9 

1 07Pd 4.3E-3 234 U 3 . 3 E-4 

1 1 0 Ag <5E-l 235 U 4.SE-7 

1 1 5m Cd 1 . l E - 1 4  236 U 1 .0 E - 5  

1 2 1 m Sn 2 .6E-3 238 U 2.6E-6 

1 23 Sn 5 .9 E  --7 236 N p  1 .6 E - l 0  

1 26 Sn l A E -3 237 Np S.OE-5 

1 24 Sb 1 .6 E - 1 3  236 Pu 3.2E-7 

1 25 Sb 6.0EO 238 pu 4.0E-2 

1 26 Sb 1 .9 E -4 239 pU 4 . 1 E-4 

1 26m Sb 1 A E - 3 240 pU 2 .6 E -4 

1 2sm Te 7 .3 E O  24 1 Pu 3.0E-2 

1 27 Te 2 .0 E -6 242 pu 3. 5E-7 

1 27m Te 2 .0 E -6 241 Am 1 .9 E - l  

1 29 Te 5.0 E - 1 7  242 Am 1 .2 E -4 

1 29m Te 7 .SE - 1 7 242m Am 1 .2 E -4 

1 29 1 6.7E-2 243 Am 5 . 2 E -5 

1 34 CS <5E - l  242 Cm 1 .0 E -4 

1 35 Cs 5.7E-5 243 Cm 3.9E-5 

1 37 CS 1 . 5 E + l  244 Cm 1 .0E-3 

1 37m Ba l A E + l  245 Cm 6.0E�-S 

1 4 1 Ce S .OE - 1 7  246 Cm 4.SE-9 

142 Ce S.5E-7 247Cm 5.9 E - 1 5 

144 Ce <5E-l 248Cm 6 . 1 E - 1 5  

a Val ues less than 1 0 - 2 0  nCi/g are not i ncluded. 
b 2 . 1  X 1 0 ' .  

Source: TDS,  DPSTD SO·39, Table 3 . 1 4, except 59 Ni ,  63 Ni ,  94 Nb 
which are from u npubl ished data. 
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The cost of  expans i on in two-year i ncrements w i l l  be about $32 m i l l i o n  ( 1 980 dol l ars ) each , or  an 
add i t i onal  $ 1 60 m i l l i o n  to be equ i va l ent to the reference immobi l i za t i on a l ternati ve ( 6500 
can i sters ) . The construct ion  act i v i t i e s  for the fi ve add i t i onal  i ncrements wou l d be spread 
ove r  a much l onger period t han i f  the tota l fac i l i ty were bui l t  i n i t i a l l y ,  as  in the reference 
a l te rna ti  ve . 

3 . 3 . 1 . 4 Effl uent contro l and process i ng 

Stage 1 

L iqu i d  wa stes . Du r i ng uncoup l ed operat ion  l i qu i d  wastes wi l l  be returned to H-area and processed 
through the tank-farm evaporators . Overheads wi l l  be rel eased to ex i s t i ng seepage bas i ns after 
moni tor i ng to ver i fy compl i ance wi th ex i s t i ng  re l ease g u i de l i nes . The concentrated waste wi l l  be 
stored i n  tanks  unti l i t  can be recyc l ed i nto Stage 2 process i ng .  

I n  cou p l ed operati ons , the concentrated waste from the tank-fa rm evaporator may be recyc l ed i nto 
e i ther the Stage 1 or Stage 2 proces s .  However ,  the evaporator overhead wi l l  b e  transferred to 
the genera l purpose evaporator t ha t  i s  constructed as part of the Stage 2 fac i l i ty .  

Gaseous wastes . The d i scu ss i on i n  Sect .  3 . 1 . 1 . 8 for the reference process i s  app l i cab l e except 
tha t the off-gas  i s  from the l i q u i d- fed me l ter i nstead of from the s pray c a l c i ner/mel ters 
( F i g .  3 . 5 ) . 

Stage 2 

L iqu i d  wa stes . The d i scu s s i on i n  Sect .  3 . 1 . 1 . 8 for the reference process i s  app l i cab l e except 
tha t recyc l e  evapora t i on w i l l  be conducted i n  an exi sti ng tank fa rm evaporator i n s tead of a new 
recyc l e  evaporator.  

Ga seous wastes . Di scuss i on i n  Sec t .  3 . 1 . 1 . 8 for the reference process i s  a pp l i cabl e except for 
the di scuss ion  concern i ng me l ter off-gases ( me l ter operati ons a re covered under Stage 1 operat i on ) . 

3 . 3 . 2  S i te sel ection  

The proposed s i tes for the reference immobi l i zat i on fac i l i ty ,  the sa l tcrete fac i l i ty and the 
bur ia l  a rea (S- and  Z-area s )  ( Sec t .  3 . 1 . 2 ) a re a l so app l i cab l e to the Stage 1 and 2 fac i l i ti e s . 

The Stage 1 fac i l i ty wi l l  requ i re about 37 ha ( 92  acres ) of c l ea red l and , i nc l ud i ng 1 6  ha for 
temporary constructi on fac i l i t i es outs i de the 1 9  ha of fenced l and . The s i te w i l l  u l t imate ly  
requ i re about  51 ha to  accommodate fu ture expans i on of the  can i ster i nterim storage fac i l i ty and 
the Stage 2 fac i l i t i es .  The a rea map in  F i g .  3 . 6  shows the proposed l ocation  of the S-area . 
F i g u re 3 . 1 7  i s  the S-area pl ot p l a n  s howi ng the Stage 1 fac i l i ty l ocati ons . The Stage 2 
opera t i ons w i l l  be l ocated adjacent to the Stage 1 operati ons as descri bed above . F i gure . 3 . 1 8  
i s  the S-a rea pl ot p l a n  show i ng  the Stage 2 fac i l i ty l ocati ons . Cri ter ia  for the eva l uat ion of 
potent i a l  s i tes and the se lect ion  of the S-area s i te are d i scussed i n  deta i l  in Sect . 3 . 1 . 2 . 1 ,  
and  the compari son of the three a l ternattv� s i tes i s  presented i n  Ta b l e  3 . 7  . 

. 

The sa l tcrete mi x i ng and  buri a l  s i te i s  des i gnated the Z-area and  i s  expected to requ i re about 
1 4  ha , of wh i c h  9 . 3  ha wi l l  be fenced . F i g ure 3 . 9  s hows the proxi mate l ocat ion  of four potent i a l  
b ur i a l  s i tes , and  Ta b l e  3 . 8  compares t he  s i tes . T he  di scu s s i on i n  Sec t .  3 . 1 . 2 . 2  i s  appl i cab l e to 
the Z-area s i te s e l ect ion  requ i red for Stage 2 operat i ons . 

3 . 3 . 3  Fac i l i ty descripti on 

Stage 

New fac i l i t i es i n  the waste-tank  farm wi l l  not be requ i red for Stage 1 operat i ons . Wa ste-ta nk  
fa rm functi ons assoc i a ted wi th t he  immobi l i zat ion  p l a nt  wi l l  be  to  ( 1 )  s l urry and remove s l udge 
from waste ta nks and ( 2 )  s tore and evaporate waste sol uti on from the i mmobi l i zat ion p l a n t .  Ta nk  
farm evaporator overheads wi l l  be  d i sposed of through  ex i st i ng systems hav i ng  norma l d i scharge to 
the seepage bas i n  duri ng " uncoup l ed"  operati ons . In " coupl ed " opera t i on s ,  a genera l purpose 
evaporator wi l l  operate as descri bed in the reference case . 

New underground i n terarea tra nsfer l i nes equi pped wi th vent i l a ted pump p i ts and  d i vers i on boxes 
wi l l  transport s l udge feed and recyc l e  waste between the S-area and the H-area tan k  fa rm . 
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STAGE 1 DESIGN AREAS 

Titles No. 
\ Design 

Area Titles 

Canister ReceivillQ Warehouse ® S701 Patrol Headquarters and Gatehouse 
and Service Building Building 

Vitrification BuiJdillQ @ S704 Central Administration and 
Control Building Vitrification 
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The ma i n  proces s i ng bu i l d i ng wi l l  house the g l ass  mel ter and a l l assoc i a ted eq u i pment req u i red to 
vi tr i fy wa shed s l udge.  The rec tang u l a r  bu i l d i ng 99 m l ong by 40 m wide wi l l  house the process 
ce l l ,  wh i ch i nc l udes a segregated mechan i ca l  ce l l  wi th i n  the process cel l for can i s ter seal i ng 
and decontam i na t i on . The bu i l d i ng wi l l  a l so house process cool i ng-water sys tems , proces s equ i p
ment decontam i nat i on fac i l i t i es ,  a l oca l  contro l room for emergency operat ions , hea l th protec t i on 
fac i l i t i es ,  and su pport i ng e l ectr i ca l , i nstrument ,  and ma i ntenance s hops . P rocess area s wi l l  be 
of earthqua ke- and  tornado-res i stant cons truct i on .  Areas , s uch as shops , rai l road tunnel s ,  etc . , 
wi l l  be l ocated i n  conti guous standard construct i on fac i l i t i es .  Process equ i pment wi l l  be i n  
remote ly  operated cel l s ,  a nd ma i ntenance wi l l  be performed remote ly , except i n  certa i n  l ocat ions  
where contact ma i ntenance w i l l  be  permi tted . C l ean  area fac i l i t i es ,  such  as control rooms , 
l ocker rooms , co l d  feed , hea t i n g  a nd vent i l at i on equ i pment rooms , e l ectr i ca l  substat i ons , etc . , 
wi l l  be e i ther i n  cont i g uous or nea rby bu i l d i ngs . Zone control vent i l a t i on wi l l  ma i nta i n  proper 
a i r  fl ow between zones , and exha ust a i r  from spec i f i ed opera t i n g  areas wi l l  be routed through 
HEPA f i l ters . Al l a i r  from the process ce l l  wi l l  go through a sand f i l ter  before rel ea se to the 
atmosphere . 

The sand-fi l ter and fa n house wi l l  be ea rthq ua ke- and tornado-re s i stant . The 43-m stac k wi l l  be 
of standard constructi on . 

Other bu i l d i ngs i n  the S-area wi l l  i nc l ude the admi n i strat i on bu i l d i ng ,  warehouse , and i nter im  
storage bu i l d i ng .  There wi l l  be  no  l a boratory faci l i t i es i n  t he  S-area duri ng "uncoup l ed"  
opera t i ons . 

The i n ter im  storage bu i l d i ng wi l l  i nc l ude a vau l t  area to rece i ve and store can i sters of i mmo
bi l i zed g l ass  wa ste , wi l l  prov i de for natural convecti on a i r  coo l i ng of the stored can i s ters , 
emergency fi l tra t i on of venti l a t i on exhaust  a i r , and b i o l og ica l  s h i e l d i ng for personnel . The 
storage vau l t ,  the exhaust  a i r  c h i mney , the supp ly  a i r  p l enum and the emergency exhaust fi l tra
t i on sys tem ( i nc l ud i ng i nstrumenta t i o n ,  el ectr i ca l  power ,  and the d i vers i on and a i r  duct i ng 
system ) , and the cani ster support rack/storage system w i l l  be earthq ua ke- and tornado-res i s ta n t .  
The el ectri cal  control room , ma i ntenance shop , serv i ce room , offi ce , a n d  change rooms wi l l  b e  o f  
standard construc t i o n .  T h e  i n i t i a l bui l d i ng va u l t  area wi l l  be des i gned t o  store two years ' 
produc t i on capac i ty ( 1 026  can i s ters ) ,  and prov i s i ons wi l l  be made for l a ter expan s i on of the 
vau l t  and vent i l at i on systems to add stora ge capac i ty ( i n  two-year i ncrements ) to a maxi mum 
capa c i ty of 1 0 , 000 can i sters . BU i l d i ng des i gn wi l l  be s i mi l ar to the reference process i nterim 
storage bu i l d i ng descri bed in Sec t .  3 . 1 . 3 . 1 ,  wh i ch has a capac i ty of  6500 cani sters and provi s i on 
for doubl i ng the capac i ty to 1 3 , 000 .  

Sh i e l d i ng des i g n  for the  i n ter im  storage bu i l d i ng wi l l  be  based on g l ass  made from e i ther fi ve
year-o l d  s l udge a l one or f i ve-year-o l d s l udge p l us 1 5-year-o l d  supernatant .  Exposures wi l l  be 
l i m i ted to 0 . 5  m i l l i rem/ h i n  cont i nuous ly  occupi ed area s and to 5 mi l l i rem/h  i n  i ntermi ttent ly  
( l ess than  1 0% )  occup i ed area s .  

Steam wi l l  be ava i l a b l e  to the S-area v i a  p i pel i n e  from the F - and H-area s .  New fac i l i t i es wi l l  
be req u i red to provi de e l ectri c i ty ,  wate r ,  compressed a i r ,  refri gerat i o n ,  and sewage treatment .  
El ectri cal  power wi l l  be  provi ded by cons tructi ng neces sary l i nes and  s ubstati ons connec t i n g  to 
the exi s t i n g  SRP e l ectr i ca l sys tem. A separate , redundant source of wel l water wi l l  be prov i ded 
for the a rea . A coo l i ng tower that ha s a rec i rcu l at i ng water sys tem wi l l  prov i de coo l i ng for the 
process i tsel f ,  a i r  compressors , refri gera t i on equi pment , and other nonprocess eq u i pment . A 
centra l refri gerat i on fac i l i ty wi l l  pro v i de c h i l l ed wate r .  Equ i pment moc k-up for rep l acement  
process equi pment duri ng norma l opera ti ons wi l l  be  in  an exi sti ng F-area mock-up  fac i l i ty .  
Regu l ated , as  we l l  as  c l ea n ,  ma i ntenance shops and el ectri ca l  and i nstrument shops wi l l  be 
prov i ded . A master/ s l ave ma n i pu l ator repa i r  s hop and a regu l ated crane-repa i r  cel l w i l l  a l so be 
prov i ded . 

Stage 2 

New fac i l i t i es i n  the wa ste-ta n k  farm wi l l  not be req u i red for Stage 2 operat i ons . Waste-tank 
farm functi ons as soc i ated wi th the s a l t  decontami nat i on p l ant  are ( 1 )  d i ssol ve and remove the 
sa l tca ke i n  was te tanks us i ng evaporator overheads or recyc l e  water from the S-area , ( 2 )  separate l y  
store a nd evaporate wa ste so l u t i on from the sa l t  decontami nati on process , a n d  ( 3 )  tra nsfer 
supernatant a nd recycl e  water between the F- and H-area tank  farms . 

New underground i nterarea transfer l i nes equ i pped wi th venti l a ted pump p i ts and  d i vers i on boxes 
wi l l  provi de for ( 1 )  transfer of superna tant feed sol u t i on from H- to S -area , ( 2 )  transfer of 
waste-farm evaporator overheads from H- to S-area , and ( 3 )  return was te from s uperna tant pro
ces s i ng to the waste farm . The spare i ntera rea transfer l i ne prov i ded for DWPF  Stage 1 wi l l  
suff i ce as  a spare for Stage 2 whenever the underground trans fer routes permi t common use of the 
spare l i ne .  Underground l i nes between S- and Z-area wi l l  prov i de for tra nsfer of decontami na ted 
sa l t  s o l u t i on to Z-area and return of sa l t  eva porator overheads . A spare l i ne wi l l  a l so be 
needed between the S- and Z-areas .  
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The ma i n  Stage 2 process i ng bui l d i ng (canyon ) wi l l  house the supernatant proces s i ng eq u i pment . 
The canyon bui l d i ng wi l l  be 206 m l ong by 20 m wi de by 30 m h i gh and wi l l  a l so house the proces s 
cool i ng-wa ter and steam systems and supporti ng faci l i ti es such  as ma i ntenance s hops , e l ectri cal  
and  i ns trument s hops , hea l th protecti on offi ces , etc . The canyon bu i l d i ng wi l l  be of  earthquake
and tornado-res i stant cons tructi on . Process eq u i pment wi l l  be remotely operated and ma i ntai ned 
except for certa i n  areas where contact ma i ntenance wi l l  be permi tted . Des ign  of eq u i pment wi l l  
fac i l i ta te decontami nat i o n .  C l ean areas , such  as control rooms , c hange fac i l i t i es , col d-feed , 
heati ng a nd venti l at i on eq u i pment rooms , e l ectrical  substati ons , etc . , wi l l  be ma i ntai ned at a i r  
pressures hi gher than the pressure o f  the regu l a ted areas and canyons . I n  addi t ion , auxi l i ary 
canyon fac i l i t i es wi l l  be prov i ded for crane ma i ntenance and for i n-canyon storage areas for 
l i fti ng yokes and crane tool s .  

Rad i at ion  s h i e l d i ng for personnel wi l l  be provi ded by canyon wal l s  and  roof , a l l hav i ng s h i e l d 
t h i c knesses to a ttenuate dose rates to 0 . 5 mi l l i rem/ h i n  a l l norma l l y  occupi ed areas and to 
5 mi l l i rem/ h where personnel exposure i s  on ly  i ntermi tten t .  

Zone-contro l l ed venti l at i o n  from personnel areas wi l l  exha ust  through  a s i ng l e-stage HEPA 
fi l tra ti on sys tem . The proces s i ng area exha ust  wi l l  be through an earthquake- and tornado
res i s tant Stage 2 sand fi l ter and fan house . The Stage 2 ( 43-m )  s tack wi l l  be of standard 
cons tructi on . 

Other faci l i t i es i n  S-area req u i red for Stage 2 wi l l  be an expans i on of the Stage 1 admi n i s tra 
t i on bui l d i ng to house t he add i t i o na l  personne l , an add i t i o na l  warehouse for col d -feed ma ke-up 
and control or expans ion  of  the Stage 1 wa rehouse ,  a contro l bu i l d i ng of  s tandard cons truc t ion  
conti guous to  or  adj acent to  the  canyon , a l aboratory fac i l i ty to  pro v i de ana lyt ica l  s upport of  
the  s uperna tant process to  be  l ocated in  a separate bui l d i ng in  the  S-a rea , and a sma l l c hemi ca l  
and i ndustr i al  waste-treatment fac i l i ty .  

Stage 2 fac i l i t i e s  i n  the Z-area i nc l ude the concrete-m i x i n g  p l ant , the ta nk  for supernatant 
feed , the s upernatant evaporator ,  the condensate tan k ,  and the supernatant  product tank . 
Warehouse or s he l ter fac i l i t i es wi l l  be used to store the cement .  Sa l tcrete pump i ng fac i l i ti es 
wi l l  be l ocated i n  a s ta ndard constructi on bu i l di n g .  

Uti l i ty requ i rements for Stage 2 may requ i re a n  addi t i ona l s team p i pel i ne between F - and H -areas . 
The exi sti ng S-area water sys tems and cool i ng tower for Stage 1 wi l l  need to be expanded . The 
centra l refri geration  system wi l l  need to be expanded . A new e l ectr ica l  substation  wi l l  be 
requ i red to supp ly  the Sta ge 2 l oad .  Compres sed a i r  supp ly  wi l l  use sma l l compressors l ocated 
throughout the s i te .  Sani ta ry was tes wi l l  be proces sed by new equi pment . Because of the 
qeograph i ca l  l ocation  of the Z-area and the re l ati vely smal l work force , l ocal  septic tank  
d i s posa l  shou l d  be  adeq uate . 

Eq u i pment  mock-up  and j umper fabri cat i on wi l l  be provi ded i n  an exi st i ng F-area faci l i ty .  
Regu l ated a s  wel l a s  c l ea n  ma i ntenance shops , el ectri ca l  and i ns trument shops , crane ma i ntenance 
and canyon equ i pment  repa i r  shop s ,  and master/ s l ave man i pu l a tor repa i r  shops w i l l  be provi ded i n  
the canyon bui l d i ng .  

The Z-area wi l l  have two sma l l equi pment  repa i r  shops , one c l ean and one reg u l a ted for di rect 
hands-on mai ntenance of eq u i pment .  These shops wi l l  be s hared by el ectri c i ty and i nstrument 
personnel . 

3 . 3 . 4  Fac i l i ty cons truct i on 

3 . 3 . 4 . 1  Construct ion  schedu l e  

The Stage 1 fac i l i ty constructi on wi l l  beg i n  i n  October 1 982 wi th compl eti on i n  1 988 . Construc
t i on of the Stage 2 fac i l i ti e s  wi l l  s tart in October 1 985  wi th comp l eti on in 1 99 1 . 

3 . 3 . 4 . 2  Construct ion  manpower 

Constructi on manpower for the 
q uarter of  1 987 ( Fi g .  3 . 1 9 ) . 
construct ion  staff , i nc l udi ng 
constructi on beg i ns .  

3 . 3 . 4 . 3  Constructi on  costs 

staged DWP F i s  expected to pea k at  about 3000 duri ng the thi rd 
Th i s  fi gure presents the constructi on  l a bor force and total 
supervi sory and support personne l , as a funct ion  of  yea rs after 

Prel im i nary cons truc t ion  cost esti mates fo r the Stage 1 and Stage 2 fac i l i ti es ,  expressed i n  
mi l l i ons o f  do l l ars ( FY- 1 980 ) , are :  
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Fi g .  3 . 1 9 .  Work  fo rce req u i red to b u i l d  and operate the staged a l ternati ve DWP F .  

Stage Stage 2 

Process fac i l i ti es 380 475 
Tank-farm fac i l i t i es 38 55 
I nteri m  gl ass storage 32 
Sa l tcrete fac i l i ty 40 
Power ,  genera l , and  serv i ce 70 1 30 

Tota l 520 700 

3 . 3 . 4 . 4  Energy and resource requ i rements 

The est imated energy and resource req u i rements for cons truction  are : 

Concrete , m3  
Steel  ( s truc tura l and  reba r ) , t 
Ga soho l , L 
D i ese l  fue l , L 
Propane , L 

Stage 1 
61 , 000 

9 , 1 00 
1 , 500 , 000 
1 , 500 , 000 

1 2 , 1 00 

Stage 2 
92 , 000 
1 3 , 600 

2 , 300 , 000 
2 , 300 , 000 

1 8 , 200 

Tota l 
855 

93 
32 
40 

200 
1 220 

Tota l 
1 53 , 000 

22 , 700 
3 , 800 , 000 
3 ,800 , 000 

30 , 300 

The fac i l i ti es are des i gned to v i tr i fy s l udge at an i nstantaneous product ion  rate of 3 . 2  L/m i n or 
1 04 kg/h of  boro s i l i cate g l a s s .  Th i s  rate wi l l  resu l t i n  about 500 can i sters of  gl ass per yea r .  

Stage 2 

Supernatant p rocess i ng w i l l be at a rate of  48 L/m i n  or 1 200 kg/h of sal t i n  sa l tc rete . 

3 . 3 . 5 . 1  Schedu l e  

Stage 1 

Co l d  c hemi cal  testi ng i s  to be compl eted with  hot startup of the Stage 1 fac i l i t i es p l anned for 
1 988 .  Operations  wi l l  cont i nue for about 30 years to process the s l udge waste generated through  
2002 . 
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Stage 2 

Co l d  chem i ca l  test i ng i s  a s s umed to be comp l eted wi th hot startup of the Stage 2 fac i l i t i es i n  
1 991 . Stage 2 fac i l i t i e s  wi l l  req u i re about 28 yea rs to process the sa l t and su pernata n t .  

3 . 3 . 5 . 2  Opera t i ng manpower 

Stage 1 

The S-a rea work fo rce duri ng the operat i o n  of Stage 1 fac i l i t i es wi l l  tota l 240 persons . S taffi ng 
i s  expec ted to beg i n  about one year before fu l l  product i on to prov i de tra i n i ng and a run- i n 
period for equ i pment .  

Stage 2 

Operati ons of the Stage 2 fac i l i t i es wi l l  req u i re a n  addi t i onal  290 persons bri ng i ng the total  
popu l a t i on of the S- and Z-areas to  530 persons , as  s hown in  Fi g .  3 . 1 9 .  

3 . 3 . 5 . 3  Opera t i ng costs 

The annua l  average opera t i ng cost of the Stage 1 fac i l i ty is  proj ec ted a s  $28 mi l l i on ( FY-80 
dol l a rs ) .  Exc l ud i ng operati ng costs  assoc i ated wi th the des i g n and construct ion  of the fac i l i ty ,  
the tota l opera t i ng cost to immobi l i ze the s l udge wa ste eXi sti ng a t  s tartup and generated through 
2002 i s  est imated at $680 mi l l i o n  ( FY-80 do l l a rs ; 6 mo nths  of col d chem i ca l  tes t i n g  and  about 
30 yea rs of hot operat i on s ) .  

The annual  average operati ng cost  of the Stage 2 fac i l i ty i s  projected a s  $23 mi l l i o n  ( FY-80 
do l l ars ) .  Exc l u d i n g  opera t i ng costs assoc i a ted wi th the des i gn and cons truct i on of the Stage 2 
fac i l i ty ,  the to ta l operati ng cost to i mmo bi l i ze the s uperna tant  wa ste exi st i ng at  startup 
and  generated through 2002 of the Stage 2 fac i l i ty is est imated at  $ 500 mi l l i on ( FY -80 dol l a rs ;  
6 months  o f  co l d  c hemi ca l tes t i ng and  about 28 yea rs of hot operat i on s ) .  These costs i nc l ude 
about  $55  mi l l i on  fo r three yea rs of conti nued opera t i on of the Stage 1 fac i l i ty at  a reduced 
rate to i mmo bi l i ze the ces i um and stronti um recovered from the supernatant process after s l udge 
process i ng has ceased .  

Est imated maxi mum annual  costs , expressed in  mi l l i ons of do l l ars ( FY-80 ) , are categori zed a s  
fo 1 1  ows : 

Stage Stage 2 Total  
D i rec t l a bor 9 9 1 8  
Overhead 5 5 1 0  
Ca n i s ters and major equ i pment 9 1 1 0  
Other materi a l s  a nd sup pl i es 5 8 1 3  

Total annua l opera t i ng costs 28 23 51 

3 . 3 . 5 . 4  Expected re l eases and d i scharges 

Stage 1 ( u ncoupl ed )  

T he  annua l a tmospher i c  re l eases  of rad i oact i v i ty from rou t i n e  proces s i ng 5-year-ol d s l udge at 
ful l operati ng capac i ty are presented in  Tab l e  3 . 25 .  

Table 3.25. Annual atmospheric 
radioactive releases (Cj)-Stage 1 operation 

Isotopic group 

Tritium 
F ission p,oducts 
U ranium 
Transuranics 

" Read as 4.3 X 1 0- 1• 

DWPF 

4.3E -l b 
1 . l E-2 
2. 1 E-9 
1 .5E-4 
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The on ly  source of rad i oacti ve l i qu i d  re l eases i s  the condensate from the evaporator i n  the 
wa ste-tank  farm , w h i c h  i s  d i scharged at  a maxi mum fl ow rate of 1 1  L/mi n duri ng norma l operations . 
Ta b l e 3 . 26 presents the annual  aqueous rel ease from Stage 1 operations  to ex i s ti ng seepage 
bas i ns as di scussed in Sect .  3 . 3 . 1 . 6 . 

Table 3.26. Estimated annual aqueous 
releases (ei) to the environment 

from Stage 1 operation 

Tritium 
Fission products 
Uranium 
Transuranics 

" R ead as 3 . 1  X 1 01 .  

3 . 1  E+l " 
4.6EO 
9.4E-7 
6.7E-2 

Nonradi oacti ve l i q u i d ,  gaseous , and sol i d  was tes wi l l  be generated duri ng normal operati on of 
Stage 1 fac i l i ti es .  Gaseous was tes i nc l ude di esel  eng i ne exhaus ts ( backup power generati on 
dur i ng el ectr ica l  power outages ) and chemi cal re l eases from process i ng .  Est imated emi s s i ons from 
d i esel  generators wi l l  be l ess  than those  s hown i n  Tab l e 3 . 1 5  for the reference i mmobi l i zat ion  
a l ternati ve . Al l emi ss i ons to  the  atmosphere wi l l  be  w i th i n emi s s i on standards set by South 
Carol i na and  EPA.  The estimated dri ft re l eases from the refri gera t i on sys tem cool i ng tower are 
l ess than those pres ented in Tab l e  3 . 1 7 .  

Nonradi oacti ve l i q u i d  was tes i nc l ude chemi cal ly  contami nated was tewater and sani tary was tewater . 
Chem i ca l ly  contami nated wastewater wi l l  ori g i nate from col d-feed sp i l l s and  wash down , c hemi cal  
contam i nat ion of rai nwater runoff , and coo l i ng-tower purge sol ut i ons . The est i ma ted average fl ow 
rates from eac h source are l i s ted i n  Tab l e  3 . 27 .  Streams from these sources wi l l  be co l l ected , 
b l ended , and treated i n  a chem i ca l  and i ndustri a l  waste treatment  fac i l i ty .  Des i gn objecti ves 
for the treatment fac i l i ty are summari zed i n  Tab l e  3 . 1 9  for the reference i mmobi l i zat ion  a l terna
t i v e .  Sani tary 'waste treatment fac i l i ti es i n  t h e  S-area wi l l  provi de a secondary treatment and 
d i sposal  system for rel ease to spray f i e l d s  or rel ease to Four Mi l e  Cree k .  Sewage s l udge 
d i sposa l  wi l l  be the same as fo r exi s t i ng operati ons . 

Table 3.27. Sources and estimated average flow rates of 
nonradioactive aqueous streams 

F low rate 

Source ( L/min l  

Cooling·tower purge 
Rainfal l  runoff 
Chemical spills and washdown 

Source: E I D . 

Stage 1 Stage 2 

50 
<0.04 

0.3 

70 
<0.04 

0.3 

Stages 1 and 2 (coupl ed operat ion ) 
The annual  a tmos pher i c  rel eases of rad i oact i v i ty for cou p l e d  opera t i on are presented i n  Tabl e 3 . 28 .  
Re l eases wi l l  b e  from the Stag� 1 and 2 stac�s , the regu l ated fac i l i ty vessel  ven t ,  and the 
sa l tcrete p l ant  vessel vent .  

The  radi oacti ve l i qu i d  rel eases wi l l  be  condensate from the general purpose evaporator as  
descri bed in  Sect . 3 . 1 . 6 . 4  for  the  reference process . The est i mated annual  re l ease  i s  pres ented 
i n  Ta b l e  3 . 28 .  

The nonradi oacti ve l i q u i d ,  gaseous , a n d  sol i d  waste wi l l  be s i mi l a r  to those descri bed i n  
Sec t .  3 . 1 . 6 . 4  except nei ther Stage 1 nor Stage 2 operati ons wi l l  requ i re the coa l -fi red power
house and i ts associ ated combusti on products , dust  col l ecto r ,  el ectrostati c prec i p i tato r ,  s u l fur 
d i ox i de scrubber ,  and contami nated water from the ash bas i n  and coal pi l e  runoff . 



3-48 

Table 3.28. Annual atmospheric and liquid 
radioactivity releases (Cil from 
combined Stage 1 and Stage 2 

Stage 1 and Stage 2 
sand·filter stacks 

Tritium 
F ission products 
Uranium 
Transuranics 

R egulated fac i l ity vessel vent 
3H 
FP 
U 
T R U  

Saltcrete plant vessel vent 
3H 
FP 
U 
T R U  

Liqu i d  discharges 
3H 
FP 
U 
T R U  

" Read a s  5.4 X 1 0° 

5.4 EO" 
1 .3E-2 
1 .6E-9 
1 . 1 E-4 

2.4EO 
1 .9E-7 
2.6 E - 1 3  
1 .7E-l0  

2.3EO 
2.5E-7 
3.4 E - 1 3  
2.3E - l 0  

8.5E2 
4.6E-5 
8.5E - 1 4  
5.6E - l l 

San i tary waste treatment fac i l i ti es w i l l  be provi ded as for Stage 1 .  The Z-area waste wi l l  be 
sewered to a septi c ta nk  for treatment  and d i scharge via a ti l e  f i e l d .  

3 . 3 . 5 . 5 Energy and resource requ i rements 

Stage 1 

The Stage 1 immobi l i zat ion  fac i l i ty energy and resource requ i rements i nc l ude major  chem i ca l s ,  
water ,  l i q u i d  fuel , steam , and e l ectri c a l  power .  The v i tri f icat ion wi l l  requ i re boros i l i cate 
g l ass  fri t .  The mercury scrubber and recovery operati ons wi l l  req u i re 50% NaOH and 3M HN0 3 so l u ti ons , and the mecha n i ca l  ce l l  wi l l  req u i re fri t for decontami nati on of the can i s ters . 
Tab l e  3 . 29 l i s ts the annua l quanti ti es of major  chemi ca l s  expected to be cons umed by the Stage 
fac i l i t i es .  

Table 3.29. Chemical consumption and inventory for Stage 1 

Material 
Concentration Consumption I nventory 

(%) rate 

Sodium hydroxide 50 2.4 E3 kg/month" 4.7E3 kg 
Nitric acid 51 3.7 E3 kg/month 7.4 E3 kg 
Glass frit 1 00 5.9E4 kg/month 2.4 E5 kg 
Hydroxylam ine sulfate 1 00 6.4 E2 kg/month 2.3E3 kg 
Potassium permanganate 1 00 2 .7E2 kg/month 1 .4E3 kg 
Silver mordenite 1 00 9.0E 1 Llmonth 4.8E3 L 

" R ead 2.4 X 1 03 .  

Stage 2 

The Stage 2 supernatant proces s i ng fac i l i ty energy and resource req u i rements i nc l ude major  
c hemi ca l , i on exchange res i ns ,  zeo l i te ,  coa l and sand for  fi l ters , and cement .  Tab l e  3 . 30 
presents the annua l q uant i t i es req u i red and warehouse i nventory o f  the majo r  supp l i e s  expected to 
be consumed by the Stage 2 fac i l i t i e s .  
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Table 3.30. Chemical consumption and inventory for Stage 2 

Material 

Sodium hydroxide 
Nitric acid 
Carbon dioxide 
Cement 
Hydroxylamine sulfate 
Potassium permanganate 
Sodium E DTA 
Polyelectrolite 
Ammonium carbonate 
Ammonium hydroxide 
Duolite A R C·359 resin 
Amberlite I R C·7 1 B  resin 
Zeolite 
Coal ,  20-30 mesh 
Coal, 30-40 mesh 
Sand, 25-45 mesh 
Sand, 40-60 mesh 

a R ead 1 . 5  X 1 05 .  

Concentration 
(%) 

50 
51 

1 00 

39 

29 

Consumption 
rate 

1 .5E5 kg/montha 
1 .4 E4 kg/month 
1 .5E4 kg/month 
3.2E6 kg/month 
1 .3 E3 kg/month 
8.2E2 kg/month 
3.9 E3 kg/month 
3 .2E-1 kg/month 

1 . 1 E 1  m3 /year 
2.BEO m3 /year 
3. 1 E 1 m3 /year 
1 .0 EO m3 /year 
3.4E-1  m3 /year 
2.BEO m3 /year 
2.2EO m3 /year 

Inventory 

3 . 1 E 5  kg 
2.7E4 kg 
1 .5E4 kg 
3.2 E6 kg 
2 .7E3 kg 
1 .BE3 kg 
1 .5E4 kg 
4.5EO kg 
1 .6 E4 kg 
1 .3E4 kg 
3.3 E 1  m3 

B.3EO m3 

1 .6 E  1 m3 

7.6 E - 1  m3 

2.BE-1 m3 

2 . 1 EO m3 

1 .6EO m3 

Water i s  requ i red for domest i c  u s e ,  cool i ng towers , and serv i ce ( make-up  for an exi sti ng boi l er ) . 
Ta b l e 3 . 31 i s  the estimated annual  water consumpti on  for Stage 1 and Stage 2 fac i l i t i es .  The 
esti mated water wi thdrawa l ra te i s  about 1 4% of the tota l SRP groundwater usage . Th i s  i ncre
menta l i ncrease is expected to have negl i g i bl e  i mpact  o n  the Tusca l oo sa a qu i fer . 

Table 3.31. Estimated average water consumption 

Use ' 

Domestic water 

Drinking, sanitary, safety showers 

Cooling tower 

Cool ing tower evaporation 
Cool ing tower drift 
Cool ing tower purge 

Service water 

Boiler makeup (in another plant area) 

Total usage 

Consumption 
Llmin 

Stage 1 Stage 2 

20 25 

430 7BO 
1 5  25 
95 95 

1 1 0 3 1 0  

670 1 235 

The est i mated annual  energy req u i rements for operat ion  of the faci l i t i es are : 

Stage 1 Stage 2 Tota l 

Coa l , t 8 , 200 22 , 700 30 , 900 

E l ectri c i ty ,a GWh 50 60 1 1 0  

Di esel  fuel  ( emergency d i esel  
testi ng and operat i on ) , L 9 , 000 9 , 000 1 8 , 000 

aEl ectri c i ty wi l l  be purchased from South Carol i na E l ectri c and 
Ga s Company whi ch has 4 , 242 . 5  GW of  on- l i ne generati ng capaci ty and 
1 , 854 GH o f  capaci ty under constructi on .  
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3 . 4  SALT D I S POSAL ALTERNAT I VES 

D i sposa l methods for the decontaminated sa l t  were d i scussed in DOE/ E I S -0023 w i th ana l ys i s  of 
the potenti a l  envi ronmenta l effects . Al ternati ve modes that were con s i dered were : store i n  
the tanks a t  SRP ;  can and store i n  a n  ons i te storage vau l t ;  and can and s h i p  to an  offs i te 
Federa l repos i tory .  The now-proposed use of sa l tcrete came l ater .  Based on reg u l a tory 
deve l opment for the d i sposal  of hazardous waste and l ow-l evel rad i oact i ve waste , sa l tcrete 
buri a l  i n  an eng i neered l andfi l l  i s  the preferred d i sposal  method (Sec t .  3 . 1 . 1 . 7 ) .  Storage 
i n  a su rface vau l t was not cons i dered because i t  does not meet the hazardous wa ste d i sposa l 
req u i rements . 

3 . 4 . 1  Return o f  decontami nated sa l t (crys ta l l i zed form )  t o  waste ta nks 

The return of decontami nated sa l t to waste ta nks for storage in crysta l l i zed form requ i res most 
of the same proces s i ng steps a s  ma k i ng sal tcrete except that the decontami nated sa l t sol uti on 
is returned to the tank farm for evapora t i on and storage in decontami nated waste tan ks  i nstead 
of be i ng mi xed w ith  co ncrete and buri ed as sa l tc rete monol i ths in a prepared , i mpervi ous c l ay
l i ned buri a l  ground . Th i s  a l ternat i ve wou l d  ut i l i ze the emp ty waste storage tanks , e l im i nat ing  
the  need for the  sal tc rete proces s i ng fac i l i ty and bur ia l  operati ons . 

The pri nc i pa l  advantage of th i s a l ternati ve i s  a re l at i vel y l ower cap i ta l  and operating cost 
compared with other sal t-di sposal  a l ternat i ves . A d i sadvantage i s  the potent ia l  for rad ionuc l i de 
and chemi cal contami nation of su rroundi ngs  by rel ease of h i gh so l ub i l i ty n i trate-n itr ite sa l t and 
contami nant mercury in  the event of  a mas s i ve acci dental tank rupture � as by an earthqu� ke . Other ,  
l es s  abrupt modes of  fa i l ure of  unattended tank  systems are  al so poss l b l e  over l ong perl ods . 
Tank storage of crysta l l i ne sal t i s  not preferred beca use the hazards woul d be g reater than those 
for sa l tcrete i n  an eng i neered l andf i l l .  

3 . 4 . 2  Return of decontami nated sa l t to waste tanks a s  sa l tc rete2 5  

The return o f  decontami nated sa l t a s  sa l tc rete to used o r  new waste tan ks requ i res a l l o f  the 
proces s i ng steps for ma k i n g  sal tcrete descri bed in Sect . 3 . 1  except that the sa l tcrete i s  p l aced 
in was te ta nks i n stead of  bei ng  pumped i nto the prepared , i mpervi ous  c l ay-l i ned buri a l  ground . 
The potenti a l  fo r chemi cal contami nati on of su rroundi �g areas i n  the event of a ma ss i ve tank  
ru pture wou l d  be  avo i ded . Conta i nment wou l d  i n i t i a l ly  be  better than that of  sa l tcrete d i sposa l 
i n  an engi neered l andfi l l .  However , some modes of tank  fa i l ure s uch as corro s i on or mechan i ca l  
fa i l ure l eave th i s  method o f  d i sposal  i n  doubt : 

Among the advantages are costs saved from the el im inati on of the decommi s s i on i ng of the waste 
tanks and of  construct i ng and operating  the sa l tcrete buri a l  fac i l i ty that wou l d  have occup i ed 
the 20-ha 200-Z area . Offsett i n g  these sa v i ng s ,  howeve r ,  i s  the need for construct i on of 55 
to 60 new ta nks , costing  about $0 . 6  b i l l i on ( 1 980 do l l ars ) ,  req u i red to conta i n  the fi ve -fol d 
i ncrease i n  vol ume of wa ste i n  thi s form as compared wi th crysta l l i zed sa l t , and the commi tment 
of l and area ( 1 9  ha l req u i red to conta i n  the new tank s .  

Con s i derat ion  has been g i ven to p l ac i ng sa l tcrete i n  the tanks  that are avai l ab l e ,  and stori ng 
the add i t i ona l  sa l tcrete in engi neered l andfi l l  rather than bu i l d i n g  add i ti onal  tanks  spec i f i ca l l y 
for sa l tcrete d i sposa l . Such  a comb i nation  p l an appears advantageous i n  some respects . However , 
c l oser exami nati on i nd i cates that the operat i onal  and safety prob l ems of transport i n g  the par
ti a l l y  decon tami nated sa l t to th ree d i fferent areas , operati ng and servi c i ng three separate 
sa l tcrete p l ants , and improvi s i ng tra ns port of the sa l tcrete to various  ta nks as they become 
ava i l ab l e  wou l d  create cost and operational  probl ems that appear l a rger than the potent i a l  benefi ts . 

3 . 4 . 3 S h i p  decontami nated sa l t offsi te for d i sposa1 2 5  

S h i pment o f  decontami nated sa l t  offs i te wou l d  be done on ly  i f  d i s posal  i n  a geo l og i c  repos i tory 

I were consi dered necessary. Based o n  the ex i st i ng NRC- proposed rad i oac t i ve waste c l a s s i f i cation  
TC g u i d e , 2 6 the decontami nated sa l t  is  con s i dered to be l ow- l evel waste s u i tab l e  for near-surface 

bur i a l . S i nce SRP has acceptab l e  l ow- l evel  rad i oact i ve waste d i sposal  s i tes with i n  its  boundary , 
no off s i te d i sposal  was con s i dere d .  If  geol og ic  di sposal  were req u i red ,  the sa l t wou l d  have t o  be 
pack aged in a form su itab l e  for s h i pment and d i spos a l . The waste form wi l l  depend on DOT packag i n g  
requ i rements and repos i tory acceptance criter i a .  Each o f  these factors wou l d  i ntroduce a comp l ete 
new spectrum of probl ems and add i t i ona l  costs . The fo l l owi ng  rat i on a l e  prov i des adequate bas i s  
for con s i der i ng th i s  a l ternat i ve t o  b e  not preferred . 
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1 .  Sa 1 tcake form . Use of thi s product form wou l d :  el i m i nate the sa l tcrete proces s i ng fac i l i ty 
and the sa l tcrete bu r i a l  ground construction  and operati ons ; i ncrease the rad i ati on and 
vehi c l e  acci dent ri s k  due to transportati on requ i rements ; and resu l t in a h i gher cost for 
packagi n g ,  i nteri m storage ,  transport , and f i na l  d i sposal . The costs wou l d be s l i ght ly 
offset by the  e l i m i na t i on o f  the  cap i ta l  and operat i ng costs of the  sa l tcrete proces s i ng 
fac i l i ty and bu r i a l  ground .  The i ncrease  i n  cost over the reference case wou l d  total 
about $200 mi l l i on .  

2 .  Other forms . U se  of  fused sal t or sal tcrete wou l d enta i l  even h i g her  costs wi th es sent i a l ly  
no  c hange in  radi at i o n  ri s k  duri ng transport . The  fused sa l t  form wou l d res ul t in  fewer 
drums of waste but wou l d  req u i re a spec i a l  fac i l i ty for fus i ng the sal t and l oadi ng and 
cool i ng the drums . The sa l tcrete form wo ul d resu l t in  about a f i ve-fol d i ncrease in  the 
n umber of  drums of  waste to be l oaded , stored , transported , and buri ed . 

For these reason s ,  s h i pment offs i te for d i sposal  i n  Federa l repos i tori es wi l l  not be cons i dered 
u n l e s s  future regu l at i on s  prec l ude the d i sposal  of sa l tcrete i n  the SRP-engi neered l andfi l l . 

3 . 5 ALTERNATI VES EXCLUDED FROM DETAI LED CONS I DERAT ION 

The fo l l owi ng a l ternat i ves were addressed but have been excl uded from detai l ed cons i dera t i on for 
the reasons d i scussed bel ow. 

3 . 5 . 1  Immobi l i zati on wi t hout separat i on of s l udge and sa l tS 

The h i gh - l evel  waste , currently s tored as  a l kal i ne s l udge and damp sa l tca ke , wou l d  be mi xed and 
s l urri ed wi th exces s  water to be i mmobi l i zed w i t h  g l a s s . The proce s s i ng steps and equi pment 
req u i rements are s i g n i fi cant ly  d i fferent from those for the reference or staged processes . The 
pri mary benefi t of t he i mmobi l i zation  wi thout separa t i on is that the proces s el i m i nates the need 
for separate fac i l i t i es to pur i fy and d i spose of sa l t  and a l l waste wou l d  be moved offs i te 
to a geo l ogi c repos i tory . Howeve r ,  the vol ume of gl ass  proj ected to be produced from th i s  
a l ternati ve i s  a bout 1 x 1 05 m 3 , or about 20 ti mes the vol ume o f  g l a s s  produced i n  the reference 
i mmobi l i zati on a l ternat i ve .  The reference cani ster , 0 . 6 1 m i n  d i ameter by 3 . 0  m h i gh , ho l ds 
625  L of g l ass . Over 1 70 , 000 of these can i s ters woul d be requ i red to conta i n  the i mmobi l i zed 
waste produced by t h i s  process . 

Prel i m i nary exami nat i on of combi ned i mmobi l i zati on ( i mmobi l i zat i on of the unseparated SRP h i gh
l evel rad i oacti ve waste) , wh i c h  appeared to be  a promi s i ng a l ternat i ve i n i t i a l l y ,  s howed that the 
technol ogi cal , envi ronmenta l , economi c ,  and safety probl ems far outwe i gh the benefi ts . Therefore , 
th i s  i mmobi l i zat i on method wa s not consi dered a v i ab l e  a l ternati ve for the DWP F .  Both the 
benefi ts and cost i n  compa ri son wi th the reference des i gn are g i ven below .  

The combi ned process e l i m i nates the costs  and i mpacts of sa l t  process i ng and d i sposal . P ro
ces s i ng i s  s i mpl i fi ed by e l i m i nati ng the  steps  assoc i ated wi th p ur if i cat i on and treatment of the  
sa l t .  No sa l tcrete p l ant o r  buri a l  area wou l d be requ i red , reduc i ng  a i r  emi s s i ons  and  terrestri a l  
i mpacts associ ated wi th t he  s a l tcrete faci l i ty and  bur i a l  area . The cost of sa l tcrete process i ng 
and  of devel opment of the buri a l  area wou l d  be el i mi nated a l ong wi th any poten t i a l  l ong-term 
i mpacts from sa l tc rete buri a l . 

Counterba l anci ng these benefi ts are pena l t i e s  that resu l t  pri mari l y  from the very much l arger 
vol umes of waste to be i mmobi l i zed and the consequent much l arger number of can i sters to be 
s tored and transported , as wel l as from the uncerta i nti es of the process . Des p i te the expected 
s i mp l i fi cat ion  of the combi ned proces s ,  thi s waste-form i mmobi l i zat ion  i s  at an early state of 
devel opment and wi l l  requ i re s ubstant i a l testi ng to demons trate i ts l ong-term v i abi l i ty .  There 
cou l d  be probl ems i n  produc i ng a l ow-l eachate waste form con s i deri ng the l a rge amounts of sodi um 
i n  the waste . Becau se of the much l arger vol ume of combi ned wa ste , a l l of wh i ch must be 
vi tr i fi ed , the i mmobi l i za t i on fac i l i ty wou l d  need to be muc h l arg er wi th para l l e l process tra i n s  
t o  handl e the l a rger vol ume of  h i gh- l evel rad i oacti ve materi a l . Th i s  al ternati ve wou l d  req u i re 
more than ten t imes the number of mel ter cel l s  and a s soci ated process and hand l i ng faci l i ti es 
than are req u i red for the reference process .  Des p i te the savi ngs from el i m i nat ion  of sa l t  
proce s s i ng and b� ri a l , the faci l i ty wou l d  cost more than twi ce a s  much a s  the reference 
al ternat i ve .  

The scope of  operat i ons for combi ned i mmobi l i zat ion  wou l d  req u i re a l arger faci l i ty and an 
expa nded work fo rce .  A greater commi tment of personnel i ncreases  the poss i b i l i ty for greater 
rad i o l og i ca l  dose to the work force compared w i th the reference a l ternat i ve .  About 2 0  t imes the 
vol ume of  wa ste must be transported to a repos i tory and a l a rger number of s h i pments wou l d  be 
req u i red , wi th a proporti ona l i ncrease  i n  fue l  use  and emi s s i on s . Rad i at i on i mpacts to the 
pub l i c  a l ong transportat ion  routes wou l d  be i ncreased . Consequences of an acci dent duri ng s h i pment 
wou l d  be approx imately the same as  for the reference a l ternat i ve ;  however , the probab i l i ty of an 
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acci dent i s  proporti onal  to the number of sh i pments , wh i ch is con s i derably greater for the 
combi ned i mmobi l i za t i on a l ternati ve .  S i mi l ar ly , the probab i l i ty of  an acci dent dur i ng hand l i ng 
(transfer) wou l d  i ncrease proport i onal l y  wi th the i ncrease i n  the number of cani sters handl ed . 
The cost of tran sporti ng the waste to the reposi tory wou l d be i ncreased by a factor of 2 to 5 .  
The repo s i tory area requ i red for the immobi l i zed waste wou l d  a l so be i ncreased w ith  a correspond i ng 
i ncrease i n  repo s i tory cost .  Overa l l ,  the d i sadvantages of immobi l i z i ng comb i ned sa l t and s l udge 
far outwe i g h  the advantages . Therefore , it i s  not con s i dered a v i a b l e  a l ternat i ve .  

3 . 5 . 2  I n ter im  so l i d i fi cat ion  

As  i n  the  cons i derat i on of i mmob i l i za t i on wi thout separati on of s l udge and  sal t ,  the  stored h i gh 
l evel  rad i oact i ve wastes can b e  sol i d i fi ed ( a l though not i mmob i l i zed ) i nto an i nter im  waste form 
pend i ng  future immob i l i zat i on for fi nal emp l acement i n  a repos i tory .  The pri mary purpos e for 
i nterim sol i d i fi cat ion  i s  to convert the exi s t i ng wastes to a form l ess subj ect to acci denta l 
d i spersa l . The s i ngu l a r advantage i s  to have the wastes i n  an apparently safer  form wh i l e  
exp l or i ng i mmob i l i za t i on a l ternati ves and deferri ng f i na l  acti on . At l east three i nteri m  was te 
sol i d i fi cat i on approaches have been cons i dered i n  some deta i l : 

1 .  l ow-temperature was te sol i d i f i cation  of mo l ten s l udge/sa l t  s l urry ,  

2 .  powdered ca l c i ne from s l udge/s a l t  s l u rry ,  and 

3 .  powdered cal c i ne from s l udge wi th other decontami nated sal t d i sposal  options . 

The f i rst two approaches req u i re the u l t imate i mmob i l i zation  of the enti re s l udge/sa l t  mi xture . 
Separa t i on of  the h i gh- l evel rad i oacti ve component from the overa l l  sol i d i fi ed m i xture can be 
effected on ly  wi th great d i ff i cu l ty and h i gh cost .  Therefore , i mmob i l i zat i on wi l l  req u i re 
comb i ned v i tri fi cation  and wi l l  produce about 20 ti mes the number of cani sters ant i c i pated for 
e i ther the reference or staged a l ternati ves . The d i sadvantages associ ated w i th comb i ned 
immo b i l i zati on are descri bed in Sect .  3 . 5 . 1 and d i scourage further cons i derati on of the f i rst  two 
approaches for i nterim so l i d i f i cati o n .  

Al though o n l y  s l udge i s  ca l c i ned , the th i rd approach wi l l  resu l t  i n  nea r ly  three t i mes the number 
of cani sters as wi l l  be produced i f  e i ther the reference or staged a l ternati ves are i mpl emented . 
Furthermore , as wi th the other two i nterim sol i d i fi ca t i on approaches , i t  wi l l  req u i re doubl e 
proces s i ng to put the wa ste i n to a fi nal  i mmob i l i zed form . Doub l e  process i ng i s  c l ear ly  more 
costly than s i ng l e  process i ng ( d i rect immobi l i zati on ) and resu l ts i n  i ncrea sed occupat i ona l 
exposure , as wel l as i ncreased potent i a l  for env i ronmental i mpacts . 

Due to the l arge q uant i ty of h i g h- l evel rad i oacti ve waste stored at SRP and the l arge i ncrease i n  
vol ume o f  the fi nal  i mmobi l i zed wa ste form that res u l ts from i nterim i mmob i l i zat i o n , th i s  
a l ternati ve was cons i dered t o  be unreasona b l e  and was not cons i dered i n  deta i l  i n  t h i s  E I S . 
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4 . 1  GEOGRAPHY 

4 .  1 . 1 S i te 1 oca t i on 

4 .  CHARACTER I ZAT I ON OF  EX I ST I NG ENV I RONMENT 

The DWPF i s  proposed for DOE ' s  Savannah Ri ver Pl ant ( SRP ) i n  southwes tern South Carol i na .  
Aug usta , Georgi a ,  i s  about 37 km ( 23 mi l es )  northwe s t ;  Ai ken ,  South Caro l i n a ,  i s  about 27 km 
north ; Barnwe l l ,  South Carol i na ,  i s  about 1 0  km east ;  and Col umbi a ,  South Carol i na i s  about 
93  km northea st ( Fi g .  4 . 1 ) .  Two sma l l South Carol i na towns l i e  wi th i n  20 km of the proposed 
DWPF s i te ,  J ackson ( popu l ati on 2000 )  and New E l l enton ( popu l at i on 2500 ) .  The Barnwe l l N uc l ear 
Fuel  P l ant of Al l i ed-General Nucl ear Serv i ces l i es w i th i n  the 20-km rad i us , as does the Vogtl e 
Nuc l ear Powe r P l ant and C hem-Nucl ear Systems , I n c .  The rema i n i ng area w ith i n  20 km i s  pri mari l y  
the control l ed access area o f  S R P  ( F i g .  4 . 2 ) . 

o Maco,' 
GEORGIA\ 

1 60 k m  240 k m  

\ 

E S - 5 5 49 

NORTH CA ROL INA 

) 
A TL A N TIC OCEAN 

/ 
F i g .  4 . 1 .  Locati on of SRP re l at i ve to surroun d i n g  popu l ati on cente rs . Source : Final 

Environmental Impact Statement) Long-term Management of Defense Wastes) Savannah River Plant) 
Aiken) South Carolina) DOE/ E I S-002 3 ,  November 1 979 . 

4 . 1 . 2 S i te descript i on and  l and use 

The SRP i s  an  800- km2 ( 300- square-mi l e )  control l ed area set as i de by the U . S .  government in the 
1 950s for the producti on of nucl ear materi a l s  for nati onal  defense . The SRP faci l i t i e s ,  wh i c h  
may b e  characteri zed a s  heavy i ndustry,  occupy l ess  than 5 %  o f  the SRP are a .  P l antat i on p i ne 
and  nat i ve vegetati on occupy the rema i nder of the p l ant area . 1 
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F i g .  4 . 2 .  The Savannah R i ver P l ant . 

The proposed DWPF s i te i s  wi th i n  600 m of H-area where defense wastes are now stored ( F i g .  4 . 3 ) .  
The proposed s ite wou l d  occupy approximate l y  60 ha adjacent to H-area.  Topography is  r e l at ively 
f l at wi th  dra i nage to Upper Three Runs Creek . The  fl ora of the  area  is  now young  p l antat i on p i ne 
and nat i ve vegetat ion .  

An  area of  a pproxi matel y  20  ha a bout 1 200 m north of H-area has  been proposed for  sa l t  d i sposa l . 
The area i s  rel ati ve l y  f l at  ( l oca l re l ief  <6 m ) ; dra i nage i s  to Uppe r Three Runs Creek . The 
s i te i s  now a forest of s l as h  and l ob l o l ly p i n e .  
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Fi g .  4 . 3 .  Location  of the proposed s i te for the DWPF ( S-area ) and for sa l t  d i sposal  
( Z-area ) .  

4 . 1 . 3 H i stor i c  and  archaeol ogi ca l  resources 

The proposed s i te for the DWPF was surveyed ( December 1 978 through January 1 97 9 )  for archaeo
l og i cal  resources and  for s i tes that mi ght q ua l i fy for i nc l u s i on i n  the National Register of 
Historic Places . 2 

The archaeo l og i ca l  s urvey was conducted by establ i sh i n g  transects through and around the DWP F  
s i te (approxi mately 1 0 , 000 m tota l ) a n d  rak i n g  and i n spect i ng 4-m2 pl ots every 20  m a l ong each 
transect .  No archaeol og i ca l  or h i stor ica l  arti facts were found w i th i n  the DWPF area , a l though 
two s i tes  were i denti f ied nearby , 38 AK 1 69 and 38 AK 26 1 . S i te 38 AK 1 69 was known prev i ou s l y  
to b e  a s i te having  few arti facts a n d  cons i derab l e  s i te d i sturbance . The s i te i s  preh i s tori c 
but conta i ned i ns uffi c i en t  i nformati on to be u seful  i n  archaeo l og i ca l  research . S i te 38 AK 26 1  
conta i ned h i stori c arti facts of  the 1 880 to  1 940 peri od which  were i nterpreted to  be  assoc i ated 
w i th a dwe l l i ng that had been destroyed i n tenti ona l ly .  The b u i l d i ng di d not appear on aer i a l  
photographs taken i n  1 95 1  pr ior  t o  government acqu i s i ti on o f  the l an d  n o r  was i t  i nd i cated o n  
a 1 943 U . S .  Army Corps of Engi neers map .  I t  was conc l uded that the s i te was n o t  o f  va l ue to 
research (Append i x  I ) .  
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4 . 2  SOC IOECONOM IC  AND COMMUN ITY CHARACTER I ST I CS* 

Add i t i onal  i nformat ion on the top i c s  pre se nted i n  Sec t .  4 . 2 can be obta i ned i n  Append i x  E .  

4 . 2 . 1  Past i mpacts of the SRP 

The s oc i oeconom ic  i mpacts of the S RP upon the peop l e  and commun i t ies  in i ts v i c i n i ty began 
w ith  the re l ocati on of  the res i dent  popu l a t i on from the SRP s i te and construct i on of  the f i rst 
fac i l i t i es in 1 95 1 . By 1 952 , a work force of  38 , 350 was on s i te ,  popu l at i ons  of nearby towns 
swe l l e d ,  and tra i l er courts and new homes prol i fera ted .  These early days and the changes 
i nduced by p l ant  construction  are descri bed in the boo k In the Shadow of a Defense Plant by 
Stuart Cha p i n  et a l . 4  

A pri mary soci oeconomic i mpact of  the SRP has been the l a rge n umber of permanent j obs created . 
The permanent operat ing  force has averaged around 7500 rang i ng from a l ow of 6000 to the c urrent 
8300 ( J une 1 980 ) . About  95% of th i s  tota l are empl oyed by E .  I .  du  Pont de Nemou rs & Company , 
I nc . , and i ts s u bcontractors ; the rema i nder are empl oyed by DOE ( 220 ) , the Un i vers i ty of Georgi a  
( 70 ) , a nd the U . S .  Forest  Service ( 30 ) . 

The substant ia l  contri bution of SRP to the r i se  i n  the s tandard of l i v i ng i n  the i mpact area i s  
a maj or seconda ry soc i oeconomic  benefi t .  The 1 979  SRP payrol l o f  over $209 mi l l i on was one of 
the l arges t in South Caro l i n a .  I n  addi t i on , more than $40 mi l l i on was spent by S RP in South 
Carol i na and Georg i a  for serv i ces , energy , materi a l s ,  equ i pment ,  and suppl i e s  i n  1 979 ; about 
one-ha l f  of the expendi ture was made i n  the pri mary impact area (see Sect . 4 . 2 . 2  for defi n i t i on 
of the pr imary impact area ) . 

The greatest impact of the SRP has been on A i ken County ,  espec i a l l y  the c i ty of Ai ken , and sma l l 
towns i mmed iate l y  around the S RP s i te ,  a s  may be seen i n  the SRP worke r d i stri but i on patte rn 
( see Ta bl e 4 . 1 ) .  SRP  workers and fami l i es  compri se roug h l y  one-ha l f  of the c i ty of Ai ken ' s  
1 5 , 000 peop l e  and account i n  l arge measure for the h i gh med i an fami l y  i ncomes i n  the county . 

* 

Table 4 . 1 .  D istribution of the June 1980 S R P  employee. by place of residence 

and as a percentage of the June 1 980 labor pool 

L ocation of res idence 
N u m ber of SRP Percent of SRP J u ne 1 980 

employees labor force labor pool 

P rimary study area 7447 89.3 1 42257 
South Carol ina count ies 5955 71 .4 59790 

Aiken 4904 58.8 40260 
A l lendale 1 49 1 .8 3580 
Bam berg 1 65 2 0  6830 
Barnwell 737 8.8 91 20 

G eorg ia cou nties 1 492 1 7 .9 82467 
Colu m b ia 256 3 . 1  1 5 1 97 
R ichmond 1 236 14 .8  67270 

Secondary study area 643 7.7 1 29609 
South Carol ina count ies 553 6.6 1 1 3370 

Edgefield 92 1 . 1  8090 
Ham pton 1 04 1 .2 7080 
Lexington 1 33 1 .6 57980 
O rangeburg 1 42 1 . 7  33590 
Saluda 82 1 .0 6630 

G eorg ia count ies 90 1 . 1  1 6239 
B u rke 25 0 . 3  81 76 
Screven 65 0.8 8063 

O u tside study area 245 2.9" b 
South Carol ina 1 63 2 .0 b 
G eo rgia 71  0 .9  b 
Other states 1 1  0 . 1  b 
" N u m bers may not add due to rounding .  
bN ot appl icable. 
Source: SSC 1 98 1 .  

S R P  employees as a 
percentage of the 

labor pool 

5.2 
1 0. 0  
1 2.2  

4 .2  
2 .4  
8. 1 
1 . 8  
1 . 7  
1 . 8  
0 .5 
0 .5 
1 . 1  
1 .5 
0.2 
0 .4 
1 . 2  
0 .6 
0 .3  
0 .8  
b 
b 
b 
b 

Al l materi a l  used i n  Sect.  4 . 2  i s  based on the report Socioeconomic Baseline 
Characterization for the Savannah River Plant Area, 3 ORNL/Sub-8 l / l 3829/ 5 ,  prepared by NUS 
Corporat ion for ORNL , except as otherwi se noted . 
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4 . 2 . 2  The study area 

The DWP F ,  proposed for cons truc t ion on the SRP s i te ,  is ant ic i pated  to have most of i ts soc i o
econom i c  i mpact on a 1 3-county area i n  South Caro l i na and Georg i a  ( F i g .  4 . 4 ) . The n i ne count ies  
i n  South Caro l i n a  are Ai ken ,  Al l enda l e ,  Bamberg , Barnwe l l ,  Edgefi e l d ,  Hampton , Lex i n gton , 
Orangeburg , and Sa l uda ;  the four Georg ia  counties are Burke , Col umbi a ,  R i c hmond , and Screven . 
Together they house 97% of the current SRP work force . These counties  are expected to prov i de 
most of the l a bor pool for the DWPF and to susta i n  the most concentrated commun i ty impacts from 
potent i a l  workers mov i ng i nto the area . 

E S - 5 5 5 4  

Columbia 

Fi g .  4 . 4 . The study area . 

The s tudy area can be d i v i ded i nto a s i x-county primary impact area and a seven-county secondary 
i mpact area on the ba s i s  of expec ted i mpacts from construction  and operati on of the proposed 
DWP F .  The p ri mary i mpact counties were est imated to be the res i dence cho ice  of a l a rge maj ori ty 
of re l ocat ing  workers and ,  thu s ,  the s i te of the most concentrated commun i ty effects . The s i x  
pri mary i mpact count ies  are Ai ken , Al l enda l e ,  Bamberg , and Barnwe l l ,  South Caro l i na ,  and Col umbi a  
a n d  R i c hmond,  Georg i a .  Together they house 89% o f  the current  SRP work force . An addi ti onal  8% 
of current SRP workers are housed i n  the secondary counties  of Edgefi e l d ,  Hampton , Le x i n gton , 
Orangeburg , and Sa l uda ,  South Carol i na ,  and Burke and Screven , Georg i a .  

F i ve l eve l s  o f  government functi on i n  the 1 3-county area , prov i d i ng servi ces , i mp l ement i n g  
po l i c i e s ,  a n d  i nteract i ng  wi th each other a n d  the c i t i zens . These l evel s i nc l ude 7 8  commun i t ies , 
1 3  count i e s ,  severa l reg i ona l  counc i l s  ( or  p l an n i n g  and deve l opment commi s s i ons ) ,  two states , 
and  the Federal government .  I n  add i t i on to  these mul t i p urpose govern i ng u n i ts ,  there are 
" spec i a l  p urpose " (e . g . , school  and wate r )  tax ing  d i stri cts i n  both South Carol i n a  and Ge org i a .  

4 . 2 . 3  Land use  

The 1 3-county i mpact area , encompass i ng  over 20 , 000 km2 , is  genera l l y  rura l . Tab l e  4 . 2  l i sts 
the pri mary l and u ses  as percentages of the tota l area . 

Ag r i c u l tura l l ands , a l though ma i nta i n i ng the i r  pr imary economi c i mportance i n  the area , are 
undergoing  a trans i t i on from sma l l er operati ons to l arger cons o l i dated farms , a trend , that i s  
expected to cont i n u e .  Other observed l and use trends are the conver s i on of some forest l ands  
managed by ti mber compa n i es to crop or pasture l ands and the reforestati on of other areas wi th i n  
the 1 3-county reg i o n .  
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Table 4.2. Study area land use ( 1 3  counties) 

Land use 

Woods, forests, wetlands 
Agricu Itural 
Urban 
Other developed ( pu bl ic, semi ·publ ic ) 
Water bodies 
Vacant, open space and unclassified 

Percentage 

37,5 
35,7 

4,7 
0.5 
1 .4  

20.2 

Source: Socioeconomic Baseline Characterization 

for the Savannah River Plant Area, prepared for 
O R N L  by N U S  Corporation, 1 98 1 .  

T h e  most i nten s i ve l y  devel oped l and i n  the study area i s  concentrated i n  t h e  u rban i zed count ies  
s urroundi ng the  c i t i e s  of Ai ken and Col umbi a ,  South Caro l i na ,  and  Augu sta , Georg i a . Accord i n g l y ,  
the h i ghest concentrations of res i denti a l , i nd ustri a l , a n d  comme rc i a l deve l opment i n  the pri ma ry 
i mpact a rea are found i n  R ichmond and Co l umbi a  count ies , Georg i a ,  and Ai ken County ,  South Carol i na .  
I n  the seconda ry i mpact area , Lexi ngton Co unty i s  expe ri enc i ng the most i n ten s i ve deve l opment  as 
a resu l t of  s ubu rban growth from the c i ty of Col umbi a .  

Al l study area coun t i e s ,  e xcept Hampton and Burke , have comprehe n s i ve l ong-range p l an s .  The 
l a nd-use contro l s most commonly  u sed by l oca l  and county governments to shape a rea deve l opment 
patterns are zon i ng o rd i nance s ,  $ubd i v i s i on regu l a t i on s ,  bu i l d i ng code s and pe rmi ts , and the 
reg u l ation  of  mobi l e  homes and tra i l er park deve l opment .  

Forty-s i x  of  the  approx imate l y  80 i ncorporated commu n i t i e s  i n  the  study area have  at l east one 
of the above fou r regu l ati on s  in force . Tabl e 4 . 3  l i sts the regu l a ti ons and p l an s  in effect i n  
the s i x  p rimary i mpact counti e s .  

Counties 

Aiken 
A l lendale 
Bamberg 
Barnwell 

Columbia 
Rich mond 

Land use 
plan 

X 
X b 
X 
X 

X 
X 

Source: SBC 1 98 1 .  
BU nder considerati on. 

Table 4,3. Land use regulations and plans 

Zoning 
ordinances 

Subdiv ision 
reg ulations 

X 
X 

South Carolina 

X 

Georgia 

X 
X 

b As part of Lower Savannah Region Plan. 

4 . 2 . 4  Demography 

B ui ld ing 
codes 

X B 

X 
X 

X 
X 

Mobi le  home! 
trai ler park 
reg u lations 

X 

X 
X 

Tab l e  4 . 4  l i sts the 1 980 popu l a ti ons for counties  and commun i t i e s  in the s i x-county prima ry 
i mpact a rea . The l a rgest c i t i es i n  the pr imary area a re Augusta (47 ,500 ) , Ai ken ( 1 5 , 000 ) , North 
Augusta ( 1 3 , 600 ) , and Barnwe l l ( 5600 ) .  The othe r 27 i ncorporated commun i ti e s  have popu l at ions  
o f  l es s  than  5000 . Ai ke n ,  R i c hmond ,  and Col umb i a  counties  make up the Augusta Standard Metro
pol i tan Stat i st ica l  Area ( SMSA ) * w i th a tota l popu l ati on of  31 7 , 300 . A maj ori ty of SMSA res i 
dents l i ve outs i de the boundar ies  o f  any c i ty o r  town , and two-th i rds o f  a l l  res i dents o f  the 
s i x-county p ri ma ry i mpact reg i on l i ve in rura l areas  and in 47 u n i ncorporated commun i t ies . 

* A Standard Me tropo l i tan  Stat i stica l  Area i s  compri sed of a central c i ty or c i t i e s  w ith  a 
popu l at ion  of 50 , 000 or more and the conti guous counti e s  that are economica l l y  i nteg rated w ith  
the  centra l c i ty .  
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Table 4.4. 1 980 populations for counties 
and comm unities In the primary Impact area 

Location P op u lat ion 

- - �  - --- �.-- -.---------- �-- ---- - - - -----�--- -

South C arolina 

A i ken C o u nty 
C ity of N orth A u g usta 
C ity of A i ken 

A l le ndale Cou nty 
Town o f  A l l endale 

B amberg C o u nty 
C i ty o f  B am berg 
C ity of D e n m ark 

B a r n w e l l  C o u nty 
C ity of B a rnwel l  

G eorgia 

1 05 ,625 
1 3 ,593 
1 4 ,978 
1 0 ,700 

4,400 

1 8 , 1 1 8  
3 ,672 
4,434 

1 9 ,868 
5,572 

C o l u m b i a  C o u nty 40,1 1 8  
C ity o f  G rovetown 3,491 

R ic h m o n d  C o u n t y  1 81 ,629 
C ity of A u g usta 47,532 

P ri m a ry I m pact area total 376,058 

'Source: U .S .  B u reau of Cens us , 1 980 Census 
of Popu lation a nd H ousing,  South Caro l ina,  
PHC80-V-42; Georgia, PHC80-V-1 2; M arch 
1 981 . 

Over the l ast 30 years , the rate of pop u l a ti on change ha s var ied  consi derab ly  from county to 
county w i t h i n  the pri mary and secondary i mpact areas , pr imari l y  refl ecting  d i ffe r i ng rates of 
u rban i zati on . S i nce 1 950 ,  most of the popu l ati on i ncrease has occurred in  the three pri mary 
i mpact counties  of Ai ken ,  R i chmond , and Co l umbi a  (Augusta SMSA ) . Of the three , Col umbi a  County 
has  had the h i ghest rate of growt h ,  i ncreas i ng from the smal l est  to thi rd l argest among the 
pr imary i mpact counties  between 1 950 and 1 978 . In the same peri od , the fa stest growi ng county 
i n  the secondary area was Lexi ngton County ,  wh i c h  now accounts for near ly  one-ha l f  of the tota l 
popu l ati on of a l l seven secondary count ies . S i gn i fi cant dec l i nes  i n  rura l cou nty popu l at ions  i n  
both pri mary and secondary areas that occurred i n  the 1 950s and 1 960s were reversed i n  the 
1 970s . 

Accordi ng to area p l anners , the greatest popul ation  growth i s  expected to occur i n  Ai ken , 
Col umbi a ,  and R i chmond counti es  because of anti c i pated Augusta metropol i tan expans i on . Wi th i n  
the secondary i mpact reg i on ,  l a rge i ncreases i n  pop u l at ion  are projected for Lexi ngton County 
because of anti c i pated growth i n  the Col umbi a ,  South Carol i na ,  metropol i tan area . Add i t i ona l  
demograph i c  i nformat ion is  in  Appendi x  E .  

Duri ng the l ast  30 years , the popu l ati ons  o f  the pri mary study area counti es  have been younger 
(as  meas ured by the med i an age ) than that of the U . S .  popul ati on . Fol l owi ng nati ona l  trends , 
the popul at ion  i n  the pri mary study area aged between 1 970  and 1 978 , wi th the percentage of those 
under 1 9  dec l i n i ng from 40 . 6% to 37% and the percentage of those over 65 i ncreas i ng from 7% to 
8% . 

From 1 958 to 1 978 , the crude b i rth rates for the counti es of the pri mary study area dec l i ned 
from 25 . 3  to 1 7 . 7  per thousand persons . Thi s dec l i ne refl ected  nati onal trends a l though b i rth 
rates exceeded the nati onal average throughout the peri od . Thi s s l i ght ly  h i gher b i rth rate i s  
refl ected i n  average househo l d  s i zes that are l a rger than those for the nation  a s  a who l e .  I n  
1 978 , there were 3 . 0  persons per househo l d  i n  Georg i a  and 3 . 1  i n  South Carol i na ,  compared to the 
nati onal average of 2 . 8 .  Rura l count ies  i n  the pri mary s tudy area typ i cal l y  have l arger average 
househo l d s i zes than SMSA counti es . 

I n  1 978 majori ti es of the popu l ati on i n  Bamberg a nd Al l enda l e  were bl ack , 60 and 56% , res pecti vel y .  
Ri chmond , Ba rnwel l ,  and Ai ken counti es had smal l er percentages o f  bl acks , 37 , 35 , and 24% , respec
t i ve ly .  Co l umb ia  County , wi th 1 5% , was  c l osest to  t he  nati onal  average of 1 1 % .  

W i th the excepti on o f  Ai ken County ,  fam i l y  i ncomes i n  the pri mary counties  have been l ower 
than the respecti ve state med i ans . The re l at ive ly  l ow medi a n  fami l y  i ncomes of the study 
area are partly attri butabl e to a h i gh percentage of i mpoveri s hed fami l i es . I n  1 969 , on l y  the 
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more urbani zed count i es , Lex i n gton , Ai ken , Ri chmond , and Col umb i a , had percentages of  fami l i es 
at  poverty l eve l s  ( 1 2  to 1 6% ) , approximati ng the nati ona l average of 1 0% .  The rema i n i n g count ies  
had  percentages of  poor fami l i es  greater than 23% .  

4 . 2 . 5  Economic  profi l e  

Much o f  the emp l oyment  a t  establ i shments w i th i n  the l 3-county study area i s  i n  the manufacturi ng 
i ndustries  concentrated in  the Augusta , Georg i a ,  and Col umbi a ,  South Carol i na ,  metropo l i tan  
a rea s .  As a percentage of  tota l empl oyment , manufac tu ri ng act i v i ty at  establ i s hments i s  greatest 
in  Ba rnwe l l and A i ken count ies . S i gn i f i cant percentages of  empl oyment at reta i l  and whol esa l e  
trade estab l i s hments e x i s t  i n  Al l endal e and Ri chmond counties , whereas the concentrat i on o f  
serv i ce empl oyment i s  h i ghest i n  R i c hmond County ,  where the U . S .  Army Fort Gordon mi l i tary base  
i s  l ocated .  

Tab l e  4 . 5  s hows county emp l oyment  by  types of  estab l i s hment for  the  pri mary i mpact count i e s . 

Table 4.5. E rrployment percentages at establishments in primary impact counties for 1977a 

Aiken Allendale Bamberg Barnwell Columbia R ichmond 

Agriculture 0.4 0.2 1 . 1  0 . 1  0.6 0.5 

Min ing  1 . 1  0 0 0.1  1 .0 0 .2 

Contract construction 2 . 7  5 . 1  1 .6 4 . 1  1 7. 7  7 . 2  

Manufacturing 65.6 46.8 53.0 7 2 . 1  4 1 .6 29.4 

Transportation and 4.0 4.4 4.7 1 .4 3.7 4.3 
public ut i l ities 

Wholesale and 1 4.6 32.6 2 1 . 1  1 5.3 23.0 3 1 .8 
retail trade 

F inance insurance and 2.9 1 .4 2 . 1  2 .2  2.4 6.5 
rea l  estate 

services 8. 5 9.3 16 .4  4.6 9.6 20.0 

Other  0.2 0 .2 0 0 . 1  0.4 0 . 1  --
Total 1 00.0 1 00.0 1 00.0 1 00.0 1 00.0 1 00.0 

a F igures represent percentages of total employment with in  esta bl ishments, exclud ing  self-employed 
persons, i n  each primary impact cou nty. 

Source: U.S. Department of Commerce, B u reau of the Census, County Business Patterns for South 

Carolina and County Business Patterns for Georgia, Was h i ngton, D.C.,  1 977.  

A d i sc u s s i on of  construction worke r avai l a bi l i ty i n  the SRP area i s  i nc l uded in Append i x  E .  The 
p roposed DWPF project wi l l  be compet i ng for these workers with  at l east one other l arge construc
t i on project in t h i s  area . The Georg ia  Powe r Company ' s  Vogtl e Nuc l ear Power P l an t ,  now under 
constructi on in Burke County ,  Georg i a , i s  expected to empl oy over 4000 construc t i on workers i n  
1 98 3 ,  soon after DWPF constructi on i s  expected to beg i n .  

Tab l e  4 . 6  l i sts i ncome s tat i st i c s  for pri mary i mpact area count ies  a l ong  with the unemp l oyment 
rates for 1 980 . A i ken and R ic hmond counties had the h i ghest per cap i ta i ncomes , and Al l enda l e  
had both the l owes t  house ho l d  i ncome l evel and h i ghest unemp l oyment  rate for the study area . 

4 . 2 . 6  Pub l i c  serv ices  

In  the  s i x-county pr imary i mpact area there are n i ne pub l i c  schoo l  systems , seven in  South 
Caro l i na and two i n  Georg i a ,  operati ng 8 1  e l ementary school s ,  26 i ntermed i ate school s ,  2 3  h i gh 
school s ,  1 0  spec i a l  school s ,  9 vocat iona l / techn i c a l  school s ,  and 6 col l eges . Approx imate ly  
9 3 . 6% of  the area schoo l - age c h i l d ren are enro l l ed i n  these n i ne publ i c  school  sys tems , wi th the 
rema i nder e i ther attendi ng pri vate schoo l s  or rec e i v i n g  i nstruc t i on at home . Tab l e  4 . 7  l i sts 
capac i t i e s  ava i l ab l e  for i ncreased enrol l ment in sel ected county school s and n umber of  schoo l s 
wh i c h  have exceeded or are near capac i ty .  

Add i t i onal p l anned fac i l i t i es i nc l ude three new h i gh schoo l s  ( a  tota l of  3900 student spaces ) i n  
Ai ken County ,  sched u l ed to open i n  ear ly  1 98 1 , and two new h i gh schoo l s ( 2500 student s paces ) i n  
Co l umbi a  County . Other area school d i stri cts are add i ng mob i l e  un i ts t o  i ncrease cl a s sroom 
capar i t i es .  
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Table 4.8 Income and unemploymant for 

prlmery impact aree counties 

1979 
par capita 

income 
($) 

198J 
median household 

incomes 
($) 

South Carolina 

5,229 17, 1 30 
3,318 10,186 
3, 1 09  10,906 
4,067 13,412 

Georgia 

4,858" 14,537c 
6,991b 13,535c 

198J 
unemployment 

(%)  

6.9 
1 1 .7 
8.3 
9.8 

4.3 
6.7 

CEstimated by ORNL Staff using 1979 data from Sales and Markering 
Managemenr Survey of Buying Powar, July 198J. Estimate is the product of 
the ratio of the median effective buying income of the county of interest to 
that of Aiken County and Aiken County's 198J median income. 

Sources: Personal communication with Candler Spence, S.C. Employ
mant Security Commission, Columbia, S.C.,  and Lorraine Powell, Central 
Savannah River Planning and Development Commission, Augusta, Ga. 

Table 4.7. Number of public schools and enrollment capacities by school districts 
(1 979-80 school year) 

Number of schools Schools with 
School Number of where a 10% increase capacity enrollments 
district facil ities in enrollment wou ld or near capacity 

exceed capacityb enrollments 

A iken" 36 7 1 0  
Allendale 6 0 6 
Bamberg No. 1 6 6 0 
Dermark-Glar No. 2 3 2 0 
Barnwell No. 45 3 0 
Blackville No. 1 9  3 0 0 
Will iston 2 0 0 
Columbia 1 3  2 5 
Rich mond 54 1 3  1 5  -

Total 1 26 3 1  36 

Available 
capacity 

(number of 
students) 

3644 
0 

60-90 
91 

275 
299 
480 

1 1 68 
2583 

8600 

" 1 980-81 school year. 
b A 1 0% increase in enrollment would represent two additional students per class, assuming 20 students 

to the classroom. 

Of the 1 20 pub l i c  water systems operati ng  i n  the pri mary i mpact area , 30 are county and mun i c i pa l  
sys tems t hat  serve 75%  of t he  l ocal  popu l at i on .  T he  other 90 systems are gene ra l l y  sma l l er and 
serve i nd i vi dua l  s u bd i vi s i ons , water d i str icts , trai l er parks , and  m isce l l aneous fac i l i t i es such 
as n u rs i ng homes and  school s .  Al l but four of the mun i c i pa l  and county water systems obta i n  
the i r  water from deep we l l s .  Those systems ut i l i z i n g  s urface-water sources are the c i t i e s  o f  
Ai ken , Augusta , a n d  North Augusta ,  a n d  Col umbi a County . Al l systems can accommodate some degree 
of  add i ti onal  use except one i n  R ichmond County ,  whi c h  i s  c urrent ly  operati ng at 1 00% of desi gn 
capac i ty .  Another fi ve sys tems are now functi on i n g  at over 70% of capa c i ty ;  three of these are 
a l so i n  R i c hmond County , wi th  one each i n  Barnwe l l and Al l enda l e  counti es . On the other end of 
the scal e ,  a tota l of 1 9  systems i n  Ai ken ,  Al l endal e ,  Bamberg , and Barnwe l l  counti es  are operati ng 
at or bel ow 50% of des i g n  capa c i ty .  Tab l e  4 . 8  s hows c urrent usage for 28 county a n d  mun i c i pa l  
water systems and t he  1 7  sewerage systems i n  t he  pri mary i mpact area . 

The adequacy of mun i c i pa l  sewage treatment i n  the pri mary s tudy area varies wi de l y  among systems . 
The counties of  Al l enda l e ,  Bamberg , Barnwe l l ,  and R i c hmond are currently experl e nc i ng sewage 
treatment capac i ty probl ems .  Both Al l enda l e  County treatment  fac i l i ti e s  have reached p l ant 
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Tabl. 4.8. Current average use of water and sewage systems i n  the 
primary impact area as percentage of design capacities 

Water systemsB Sewage systems 

0-25% 25-70% 70-100% 0-25% 25-70% 

3 4 0 0 4 
2 1 0 0 
2 3 0 0 0 
2 2 1 
0 2 0 2 

0 4 0 

70-1 00% 

1 
2" 
1 b 

2" 
0 

8Two of the 30 area systems had insufficient data for calculating operating capacities. 
b These systems have exceeded design capacity. System expansions are planned for 

the near future. 
Source: SBC 1 981 . 

capa c i ty ;  however,  expans i ons are current ly  pl anne d .  At the Denmark P l ant i n  Bamberg County , 
the amount of sewage i s  dou b l e  the treatment capac i ty as a resu l t  of i nfi l trat i on/ i nfl ow .  
Expans i on of the Denmark P l ant  i s  current ly  bei ng pl anned . I n  Barnwe l l County ,  sewage i s  exceed
i ng treatment capac i ty at  the B l ackvi l l e  P l ant because  of i nfi l trat i on/i nfl ow . A rehab i l i tat ion 
program i s  currently bei ng pl anned . The Augusta P l ant  i n  R i chmond i s  operat i n g  at be l ow treat
ment capaci ty ,  b ut  a bout 1 5% of the effl uent i s  d i scharged untreated . A proposed expan s i on of 
the Augusta wastewater treatment p l ant is currentl y bei ng pl anned as wel l as a program to remove 
poi nts of raw wastewater d i s charge . 

The pri mary study area i s  genera l l y  we l l servi ced by e l ectri c and natura l gas ut i l i t ies , whi ch 
con s i s t  of pri vate , i nvestor-owned , mun i c i pa l , and rural cooperat i ve compa n i es . Natura l  gas i s  
used primar i ly  by i ndustri a l  customers , whereas res i dent ia l  customers cons ume mos t o f  the 
e l ectri c i ty .  Mos t  of the area ' s  e l ectri c power i s  generated from coa l , natura l gas , o i l ,  and 
hydropower by two uti l i ty compa n i es , South Carol i na E l ectr i c  & Gas and Georg i a  Power . Power i s  
so l d d i rectl y t o  res i denti a l  customers or who l es a l e  t o  mun i c i pa l  a n d  coope rat i ve ut i l i t i es . 

Forty-three fi re departments service the l 3-county s tudy are a .  Wi th i n  the pri mary i mpact area , 
60% of exi s t i ng f i re departments are currently provi d i n g  adequate s ervi ce , accordi ng to I n s urance 
Service  Off i ce rat i n g s .  In the urban counti e s  of Ai ken , South Carol i na ,  and R i chmond , Georg i a ,  
servi ces are most heavi l y  concentrated i n  the c i t ies  o f  Ai ken and Augusta , l eavi ng some o f  the 
more rura l areas wi thout protect i o n .  

Hea l th servi ces i n  the primary study area fo l l ow a s i mi l ar pattern to fi re protection , w i th most 
servi ces concentrated i n  the urban areas  of Augusta and Ai ken .  However , except for Col umb i a  
County ,  every county i n  the primary area has a t  l east one hosp i ta l . 

Law enforcement agenci es serv i ng  the pri mary s tudy area i nc l ude three l eve l s  of  protecti on : the 
county sheri ff ,  and s tate and commun i ty pol i c e .  H i ghest 1 979  crime rates i n  the s i x-county area 
were reported i n  R i chmond and A i ke n ;  the four rural coun t i es experi enced l ower rate s . The urban 
coun t i es of  R i chmond and Ai ken have l aw enforcement s taffs be l ow the nati ona l average of 2 . 1  l aw 
enforcement offi cers per 1 000 popu l ati on . Al l endal e ,  Bamberg , and  Barnwe l l counti es have s taffs 
above the nat iona l  average for count i es , wh i l e  Col umb i a  County fe l l be l ow the nati onal l aw 
enforcement s ta ff average for counti e s  ( 1 . 5  fu l l -t ime officers per 1 000 popu l at i on ) .  

Al l primary area counties  except Al l enda l e  have acti ve c i vi l  defense  departments and s tate
a pproved emergency preparedness p l ans . I n  add i t i o n ,  the SRP has vari ous s ervi ce agreements for 
mutua l  ass i s tance or s pec i a l  s upport wi th Fort Gordon and Ta l madge Hosp i ta l  i n  Augusta . I n  
add i t i o n ,  SRP shares f ire-fi ght i ng mutua l a i d  w i th Al l i ed-Genera l Nuc l ear Servi c e ,  the c i ty of 
Ai ken , and the South Carol i na Forestry Commi s s i on .  Memos of understandi ng  between  SRP and the 
States of South Carol i na and Georgi a  cover not i f i cat ion  and emergency respons i b i l i ti e s  i n  the 
event of an actual or potent i a l  rad i ol og i ca l  emergency at the SRP . 

4 . 2 . 7  Hou s i ng 

As shown i n  Tab l e  4 . 9 , about 86% of  the tota l hou s i ng stock i n  the primary i mpact area i s  l ocated 
i n  Ai ken , Col umb i a ,  and R i chmond counti e s ,  the three count ies  that make up the Augusta SMSA . 
S i nce 1 970 ,  the greatest rates of i ncrease i n  the hous i ng stock have occurred i n  Ai ken , Barnwe l l ,  
and Col umbi a  coun t i e s .  Of the three , Co l umbi a  County has grown the fastest ,  near ly  doub l i ng i ts 
n umber of hou s i ng u n i ts i n  the past decade . I n  Ai ken County ,  one-ha l f  of the i ncrease i n  hou s i ng 
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Table 4.9. Housing statistics for primary study area 

County 
and year 

Aiken 
1 9 80  
1 9 7 7  
1 970 

Allendale 
1 980 
1 977 
1 970 

Bamberg 
1 9BO 
1 977 
1 970 

Barnwell 
1 980 
1 977 
1 970 

Colum bia 
1 980 
1 97 7  
1 970 

R ichmond 
1 980 
1 97 7  
1 970 

Number of 
units 

Vacancy 
rate 
(%) 

South Carolina 

39,791  
35,893 8.2 
29,333 8.0 

3,973 
3,5 1 1  4.0 
3,002 9.3 

6,384 
5,663 4.2 
4,748 1 0. 1  

7,282 
6,698 4.7 
5,379 9.5 

Georgia 

1 4 ,099 

6,740 3.r 

64,846 

47,754 

aBased on number of un i ts for sale or rent only. 

Annual increase 
in un its 

(%) 

3.6 

3.2 

3.4 

3.5 

1 0.9 

3.6 

Sources: U .S. Bureau of Census, 1 980 Census of Population and 
Housing, South Carolina, PHC80·V42; Georgia, PHC8a. V· 1 2; March, 
1981 . Socioeconomic Baseline Characterization for the Savannah River 
Plant Area, prepared for O R N L  by N U S  Corporation, 1 98 1 ,  O R N L/Sub· 
81 /1 3829/5. 

i n  the �a5t decade ( about 5200 un i ts )  resu l ts from that county ' s espec i al l y  h i gh rate of mobi l e  
home growth . More than ha l f  o f  the tota l mobi l e  home growth i n  the Augusta SMSA i n  1 979 occurred 
i n  Ai ken County , refl ecti ng l es s  stri ngent reg u l at i on than in the other metropol i tan  count ies . 
S i nce 1 950 , the maj ori ty of Ai ken County ' s i ncreased demand for a l l types of hous i ng has been 
generated by the nearly 5000 SRP empl oyees that l i ve there . Over hal f of these  workers ( 2600 ) 
l i ve i n  the c i ty of Ai ken .  

I n  the secondary i mpact area , growth i n  the housi ng stoc k has been most rap i d  i n  Lex ington and 
Orangeburg counties . As i n  Ai ken County ,  the i ncrease i n  the n umber of  mobi l e  homes i n  Orange 
burg County s i nce 1 970 has been dramati c .  

The rap i d  i ncrease i n  hous i ng val ues experi enced nati ona l l y  i n  the past decade i s  most stron g l y  
refl ected i n  the h i gh-growth areas of Col umbi a ,  Lexi ngton , and  Ai ken counties . Rea l tors est imate 
that average new home costs a re around $36 , 000 i n  southern Augusta , $55 ,000 i n  western Aug usta , 
$7 5 , 000 i n  North Augusta , $40 , 000 i n  Barnwel l ,  and $60 , 000 i n  Ai ken .  Medi an hous i ng val ues wi l l  
remai n  much l ower i n  the l ow- growth counties becau se the average age of the hou s i ng stock i s  
o l de r .  Hi stori ca l trends and state estimates o f  constructi on i ndustry growth i nd i cate that 
amp l e  capaci ty exi s ts to meet l a rge i ncreases in demand for hous i ng in South Caro l i na ,  espec i a l l y  
around u rban o r  growth centers . The l argest n umber of renta l u n i ts i s  found i n  the count ies  
that  ma ke up the Augusta and  Co l umbi a SMSAs . 

The percentage 
the more u rban 
County ( 1 970 ) . 
found i n  rural 

of u n i ts l ac k i n g  some p l umb i n g  fac i l i ti es is h i gher i n  the rural  counti es than i n  
a reas , rang i ng from 5% i n  Ri chmond County to 38% i n  Al l enda l e  and  44% i n  Burke 

S i m i l ar ly ,  more crowded hous i ng (more than one person per room ) i s  predomi nante l y  
a reas . 
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4 . 2 . 8  Transportat i on 

F i gure 4 . 5  i s  a map of the h i ghway and road systems s urround i n g  the SRP s i te .  The maj or U . S .  
h i ghways i ntersect i ng the study area i nc l ude U . S .  1 , 25 , 301 , 32 1 , 60 1 , 78 , 1 78 , 278 , and 378 , 
pa rts of wh i ch are mu l ti l ane . Other mu l t i l ane h i ghways i ncl ude Interstate 20 , 26 , and S . C .  1 9 ,  
6 4 ,  and 1 25 .  Contro l l ed publ i c  access through the SRP i s  a l l owed on Route 1 25 .  

F i g .  4 . 5 .  H i ghway and road systems . 

I n  a 1 978 s urvey , the h i ghest traffic vol umes i n  the area were observed nea r Augusta , where 
veh i c l es on se l ect roads exceed 3 0 , 000 per day . Outs i de the Augusta urban i zed area , the h i ghest 
a verage da i ly traffi c vol umes were a l ong the Ai ken-Augusta corr i dor  ( U . S .  1 and 78 and S . C .  1 9 ) . 
Roads and h i ghways near the SRP averaged from 2000 to 1 0 , 000 veh i c l es per day . Traffi c generated 
by the SRP i tse l f  was est imated at approxi mate ly  6 1 50 veh i c l e  tr i p s  per day i n  1 980 . 

W i th no i mprovements to the exi st i ng road system , major  conges ti on prob l ems wi th i n  the Augusta 
urban i zed a rea cou l d  be expected to deve l op in the future . The Augu sta Reg i ona l  Transportation  
Study ( 1 974 update ) identi fied 25 . 9% of the road and h i g hway network i n  urban Augusta as be i n g  
moderate l y  congested by the year  2000 ,  and 1 3% of th i s  network i s  projected t o  b e  severe l y  
congested .  

T he  pri ma ry study area i s  served by severa l branches of th ree ma i n  ra i l  systems : t he  Seaboard 
Coast l i ne Ra i l road ( S Cl ) , Central of Georg i a , and Southern Ra i l road ( see Fi g .  3 . 1 6 ) .  In add i 
t i on ,  the S RP owns and operates a ra i l road system wi th i n  the p l ant  boundaries  ( see Sect . 3 . 1 . 7 . 1 ,  
F i g .  3 . 1 5 ) .  Of four tracks operated by SCl i n  the study are a ,  one extends westward from the 
towns of Denmark and Barnwel l ,  South Carol i n a ,  and provi des services to the SRP a l ong wi th 
another conjoi n i n g  SCl branch that para l l e l s  the Savannah Ri ver .  

The re are ten a v i a ti on fac i l i t ies  i n  the pri mary s tudy area , one o f  wh i ch prov i des  schedu l ed 
passenger servi ce . W i th i n  the pri mary area there i s  a restri cted a i r zone a bove the Fort Gordon 
mi l i tary reservat ion . 
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The commerc i a l  waterborne traffi c on the Savannah Ri ve r  be l ow Augusta i ncreased dramat i ca l l y  i n  
the mi d 1 970s , growi ng from approxi mate l y  45 , 000 t/year i n  the early  1 970s to 1 00 , 000 t i n  1 976 . 
S i nce 1 97 7 ,  traff ic  has decreased because of d i ffi c u l t ies  i n  ma i nta i n i ng nav i gati onal  channe l s 
for barge traffi c .  

4 . 2 . 9  H i s torical  and  archaeol ogical  resources 

In 1 97 9 ,  there were 55 s i tes  l i sted i n  the National Register of Historic Places wi th i n  the s i x
county p r i mary i mpact area . ( See Append i x  E for a l i st i ng of these s i tes . ) R i c hmond County has 
the l a rgest n umber of s i tes ( 23 ) , wi th a maj ori ty l ocated in  the c i ty of Augusta . Approxi mate l y  
another 20 Nati onal  Reg i ster s i tes are found i n  Ai ken a n d  Al l enda l e  counti e s .  I n  add i t i on , fi ve 
h i stor ic  d i stricts , Gra n i tevi l l e ,  P i nched Gut , Broad Street , Summerv i l l e ,  and Augusta Canal , are 
found i n  the study area . N i ne of the 55 s i tes are w i th i n  a l 5- km radi us , i nc l ud i ng one i n  the 
secondary area ( Burke County ) . Fi ve of the s i tes are i n  Barnwe l l County .  

I n  the South Caro l i na State Archaeo l og i ca l  Fi l e ,  489 s i tes are l i sted i n  the four  pri mary count i e s  
o f  Ai ken ,  Al l en da l e ,  Bamberg , and  Barnwe l l ;  the Georg i a  State Arc haeol og i ca l  Si te Fi l e  l i sts 80 
80 s i tes  i n  Col umb i a  a nd R ichmond count ies . 

4 . 2 . 1 0  Commun i ty atti tudes toward nuc l ear faci l i t i e s  

Atti tudes toward nuc l ear fac i l i t ies  expres sed by l ocal l eaders i n  the i mpact area rema i n  general l y  
pos i t i ve wi th the exception  o f  Al l enda l e  County ,  where t h e  majori ty of the l eaders i ntervi ewed 
have adopted an atti tude of cauti ous concern and uncerta i nty . The economi c benefi ts ( j obs , 
purchases , and taxes ) of the ex i st i ng n uc l ear faci l i ti e s  and  poten t i a l  new ones are genera l l y  
seen by commun i ty l eaders a s  far outwe i gh i ng any potenti a l  ri s ks ;  howe ver , both s upport i n g  and 
oppos i ng groups in the l oca l  area appear to have l i tt l e  deta i l ed i nformation  about the exi st i ng  
a nd p l anned n uc l ear fac i l i t i e s  at the SRP .  The d i fferences i n  att i tudes between Al l enda l e  and 
the other f i ve counties contacted refl ect in part the d i fferences in benefi ts rece i ved by them . 
Al l enda l e  County has fewer res i dents empl oyed at  S RP than any of the other pr i mary i mpac t count ies . 
Al l enda l e ,  des p i te i ts prox i mi ty to the SRP , has recei ved very l i tt l e  Federa l payment because 
payments are based on va l ue of l and  purchased years ago . 

4 . 2 . 1 1  Loca l  government taxation  and spend i ng 

There are 39 j u r i s d i cti ons wi thi n the pri ma ry study area that current ly  exerc i se the r ight  to 
l evy taxe s .  These j uri sdi ctions  i nc l ude 6 counties , 5 school d i str icts , a nd 28 c i t i es and 
towns .  A d l Scus s i on o f  revenues and expendi tures w ith  respect to these ent i t i e s  fo l l ows . 

Tax i ng j ur i s d i ct ions  generate revenue from a n umber of sources , i nc l ud i ng prope rty ( real  and 
persona l )  taxes , state and Federa l  government ,  l i censes and permits , fees and  fi nes , and  charges 
for serv i ces . The major sources of revenue are property taxes and state , and Federa l government 
ass i stance ( Tabl e 4 . 1 0 ) .  

Rea l property con s i sts of hous i ng a nd commerc i a l  establ i shments , whereas persona l  property 
i nc l udes such  be l ong i ngs as cars and  boats . W i th i n  the i mpact reg i on ,  property tax rates are 
set by the state l eg i s l atures of South Carol i na and Georgi a .  The 1 979  personal  property tax 
asses sment rate i n  the four South Carol i na pri mary count i e s  was 1 0 . 5% of market va l ue ;  in Georg i a ,  
th i s rate was a l so 1 0 . 5% o f  ma rket va l ue .  Duri ng  the same year ,  the tax l evy o n  rea l  prope rty 
i n  South Caro l i na was 4% of assessed val ue for owner-occup ied  hous i ng and 6% of assessed val ue 
for renta l property . As expected , the more de ve l oped Ai ken and R i c hmond counti es  generated the 
l a rgest property tax revenue .  Property tax revenues genera l l y  i ncreased between 1 975 and  1 979 . 
The l a rgest percentage i ncrease ( 27% )  occurred i n  Al l enda l e  County duri ng th i s  per i od . Such 
revenue i ncreases are attri buted to i ncreases i n  property val uati on , changes i n  as sessment 
procedures , and/or i ncreases in  the tax base . P roperty taxes const itute about 1 7% of  the tota l 
p r i mary study area revenues . 

State and Federa l governments were a l so a maj or source of  revenue to l ocal  j uri s d i ct i ons . Ci ty 
governments recei ved i ncreased proporti ons  of the i r  genera l revenues from Federal and state 
grants - i n- a i d  and tax s hari ng . Revenue from state government represented 1 1 %  of the total 1 979 
pri mary study area revenue , whi l e  Federal i n tergovernmental reven ue represented about 8% of  the 
tota l . A compari son of per capi ta revenues 'and  expendi tures among maj or study area taxi ng  
j uri s d i ct i ons  i s  g i ven i n  Tab l e  4 . 1 0 .  The  magni tude of  the educat iona l  expendi tures is  at 
l east 2 to 3 t i mes greater ;  howe ver ,  they are not i nc l uded in  Tab l e  4 . 1 0 .  

Major  expendi tures i n  study area j ur i s d i c t i ons  were made for transportat ion  and publ i c  works , 
pub l i c  safety ,  hea l th and we l fare , recreati on , tax admi n i strat i on ,  j ud i c i a l serv ice  or the 
j ud i c i ary ,  general admi n i strati on ,  and communi ty devel opment .  Of these , the l a rgest expendi tures  



Table 4.10. R evenues and expenditures ($. excluding education) for major taxing jurisdictions 

in primary study area (PSA), FY·1979 

Revenues 
Expenditures 

Major PSA taxing 
Transportation 

jurisdiction State General property 
Other 

Total 
Per capita 

Public 
and Other 

Total Per 
government taxes revenues Safety 

public works 
expenditures capita 

Ai ken county 1 ,692,58 1' 1 ,446,851' 1 , 708,035 4,847,467' 47.73 1 ,0 1 4,313" 91 0,768" 2,545,650 4,470,731' 44.02 
Ci ty of Ai ken 1 66,707 1,520,859 3,023,200 3,340,766 222.69 1 ,064,761 438,224 1 ,653,251 3,1 56,236 21 0.38 
City of North Augusta 1 88, 1 30 641 ,237 921 ,468 1 , 750,835 1 29.70 574,335 5 1 8,74 1 604,707 1 ,697,783 1 25.76 

Allendale county 282, 1 1 5  2 1 0, 7 1 3  465,390 958, 2 1 8  93.07 64,952 32,863 459,074 556,889 54.09 
Town of Allendale 5 1 ,222 1 34,945 1 73,842 360,009 84. 1 3  1 39,077 1 48,474 236,963 524,444 1 22.56 � 

I 
Bamberg County 4 1 2,986 100,497 6 1 5,449 1 , 1 28,932 66.62 1 28,589 44,935 935,350 1 , 108,874 65.44 

� 
Ci tv of Bamberg 47,773 74,386 262,458 384,6 1 7  106.87 184,353 1 1 8, 5 1 2  68, 721 371 ,586 103.25 
City of Denmark 51 ,252 1 09,796 266,427 427,475 109.61 2 1 8,46t' 1 1 4,071b 4 1 ,573 290,9so" 74.86 

Barnwell county 481,472 392,049 887, 2 1 5  1 , 760,736 92.29 96,296 1 83,594 1 , 304,698 1 , 584,588 83.06 
City of Barnwell 60,401 1 85,087 573,366 81 8,854 1 5 1 .64 261 ,297 337,630 405,524 1,004,451 1 86.00 

Columbia county 285,096 1 ,258,925 1,596,660 3,1 40,681 80.58 505, 107 1 ,204 , 1 23 1,508,759 3,21 7,989 82.56 
City of Grovetown 1 94,502 37,000 1 35,480 366,982 108.31 1 79,003 1 1 ,600 203,979 394,582 1 1 6.46 

Richmond county 1 ,638,054 2,779,213 10,754,330 1 5, 1 7 1 ,597 85.82 5,606,978 2,804,356 1 2,556,764 20,968,098 1 1 8.61 
City of Augusta 826,1 10' 1 ,497,070' 24,762,065 27,085,245' 579.59 3,959,238" 1 1 ,1 60,274" 1 1 ,045,409 26,164,921 559.89 

Total 6,606,2 1 0  10,747,362 45,522,34 1 62,875,913 1 27.91 1 4,329,958 18,263,671 34,599,129 67,1 92,758 1 84.78 

' F Y· 1 9 78. 
b FY.1980. 
Source: S8C 1 98L 
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were for transportati on and pub l i c  works and for publ i c  safety (Tab l e 4 . 1 0 ) . Expendi tures for 
trans portat ion and publ i c  works consti tuted 27% of the tota l 1 979 study area e xpendi tures , and 
another 2 1 %  of l oca l  expendi tures went for publ i c  safety .  As expected , more money was spent i n  
the urban counti es o f  Ai ken , Ri chmond , and Col umbi a ,  where greater i nves tments for roads , sewe rs , 
and wate r fac i l i ti e s  are more essenti al  than they are i n  the rest  of the primary i mpact area . 

4 . 3  METEOROLOGY 

The descr ipt ion of the meteorol ogy of the DWPF s i te i s  based on data col l ected at the SRP s i te 
and at nearby Bush Ai rport i n  Augusta , Georg i a .  

Wi nd data are measured a t  seven 62-m meteoro l og i ca l  towers o n  the SRP s i te and a t  the 366-m 
WJ BF-TV tower l ocated off s i te .  Temperature data are a l so  measured a t  the T V  tower and at  one 
ons i te stati on that records conti nuous temperature , maxi mum and mi n i mum temperature , da i l y  
ra i nfa l l ,  re l ati ve humi d i ty ,  and barometric pres sure . Ra i nfal l i s  a l so mon i tored at the seven 
meteorol og i cal  towers at  SRP .  

4 . 3 . 1 Regi ona l c l i mate 

The SRP i s  l ocated i n  the At l an t i c  Coastal P l a i n s  prov i nce . Th i s  area , whi c h  i s  s ubject to 
conti nental i nfl uences , i s  protected by the B l ue Ri dge Mountai n s  to the north and northwest  from 
the more v i gorous wi nters preva i l i ng i n  the Tennessee Val l ey .  The terra i n does not moderate the 
summer hea t .  The SRP s i te and s urround i ng areas are characteri zed by gently rol l i ng h i l l s wi th 
no  unusua l  topograph i c  features  (except the Savannah Ri ver a l ong the wes tern boundary )  that 
wou l d  i nfl uence the general c l i matol ogy s i gn i fi cant l y .  

The summers are l ong a n d  humid wi th many thunderstorms . The summe r season h a s  the heaviest  
ra i n fa l l of the  yea r ,  contri buti ng about  30%  of the  annua l  total . Hai l at a g i ven  l ocat i on 
occurs about once every two years . 

The fa l l  season has many cool morn i ngs and warm a fternoons . About 1 8% of the annua l  ra i nfal l i s  
recorded during the fal l .  

Wi nters are mi l d  and a l though the col d weather usual l y  l asts from l ate November to l ate March , 
l ess  than one-th i rd of the days have a m i n i mum tempe rature be l ow freezi ng . Snowfal l  i s  not 
unus ua l  but does not l ast  l ong (more than three days of s ustai ned snow coverage is very rare ) .  
The w i nter  ra i nfa l l represents 25% of the annual  tota l . 

Spri ng i s  the most changeab le  season of the year .  I nfrequent tornadoes occur  mos t often i n  the 
spri n g .  An occa s i onal hai l storm may occu r  in the spri ng or  early summer .  Spr ing  ra i nfa l l 
represents 27% of the annual total . 5  

4 . 3 . 2  Local c l i mate 

The l ocal  c l i mate of the SRP s i te is typi ca l  of the reg i on because the topography of the s i te i s  
s i mi l ar t o  that o f  the area . 

4 . 3 . 2 . 1  Temperature and humi d i ty 

The temperature data for SRP covered a peri od of 1 6  years . Tab l e  4 . 1 1  l i sts temperature averages 
and extremes . 

The average wi nter temperature i s  approxi mate ly  9°C ;  the average s ummer temperature , 2 7°C . The 
annual  average temperature i s  1 8° C  w i th an average da i ly temperatu re var i a t i on of about ±7 ° C .  

The annual  average rel a t i ve humi d i ty a t  the SRP s i te ,  meas ured from 1 964 through 1 978 , i s  66% ;  
the average m i n i mum i s  43%  and the average maxi mum i s  90% . 

The growing  season l asts about 240 days . The date of the l ast  frost averages March 1 6 ,  and the 
date of the fi rst frost averages November 1 2 .  

4 . 3 . 2 . 2  Prec ipi tat i on 

The average annua l  ra i nfal l at the SRP s i te i s  1 20 cm for 1952  through 1 978 . On the average ,  
ra infa l l i s  greatest i n  March and l e ast i n  November ( Tab l e  4 . 1 2 ) .  Snowfal l and freez ing ra i n  
are i nfrequent and  sel dom cover the ground for more than a few days . Approx imately  40  cm  of the I tota l  prec i p i t at i on i nf i l trates i nto the so i l ;  of the remai nder , about 40 cm i s  l ost as runoff and J-28 
a s i m i l ar amount i s  l ost  as evapotransp i rat i on .  



Month 

January 
February 
March 
April 
May 
June 
Ju ly 
August 
September 
October 
N ovember 
Decem ber 
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Table 4.1 1 .  Average' and extreme temperatures 
at the SRP site, 1961 through 1 976 

Average dai ly temperature 
(C) 

Max. M i n .  Month ly 

13 2 8 
1 5 3 9 
20 7 1 3  
25 1 2  1 8  
28 1 6  22 
32 1 9  26 
33 21  27  
32 2 1  27 
29 1 8  24 
25 1 2  1 9  
1 9  6 1 3  
1 5 4 9 

Extreme monthly 
temperature 

(C )  

Max.  M i n .  

30 - 1 6  
27 - 1 0  
32 -6 
35 1 
37 5 
4 1  9 
39 1 4  
40 1 3  
38 5 
33 -2 
32 -8 
28 -9 

'Average annual temperature = 1 8°C. 
Source: E I D .  

Table 4.1 2 .  Precipitation a t  SR P, 
1 952 through 1 978 

Monthly rainfal l  

Month 
(em) 

Max M i n  Av 

January 25.5 3.2 1 1 .0 
February 20.2 2.4 1 0.6 
March 22.0 3.8 1 2.8 
Apri l  20.8 3.2 8.7 
May 27.7 3.4 1 0.3 
June 27.7 6.3 1 1 .5 
July 26.7 5.0 1 2 . 1  
August 3 1 .3 2.6 1 2 .0 
September 22. 1 2.5 10 . 1  
October 1 5 .6 0 6.2 
November 1 6.4 0.5 5.9 
December 1 9 . 1  1 .2 9 . 1  

Average annual rainfal l  1 20.3 

Source: E I D .  

The  p l ant s i te i s  protected to  a great extent from f l ood i ng of the  Savannah Ri ver by two ups tream 
dams . D ur i ng the heaviest ra i nfa l l s  some fl ood i ng does occ ur  i n  l ow- l y i ng areas near the ri ve r .  

4 . 3 . 2 . 3  Severe weather 

Tornadoes 

The SRP s i te i s  in an area whe re occa s i ona l tornadoes are to be expected . Recent data , 1 959  
through 1 97 1 , show that  South Caro l i na i s  struck  by an average of  10  tornadoes per yea r . 6 Most 
of  the tornadoes occur from March through J une and have max i mum wi nd speeds up to 4 1 8  km/ h . 

No SRP fac i l i t i e s  have s uffered s i gn i fi cant tornado damage . Severa l tornado funne l s  have been 
s i ghted but apparently d i d  not touch ground . Stud ies  cover i ng a peri od from 1 9 1 6  through 1 9 75 
were used to assess  the r i s k  of tornado damage to the DWPF and s how that the probab i l i ty for a 
tornado stri k i ng a l a rge bu i l d i ng i s  about 1 x 1 0- 3 pe r yea r ,  compared wi th 1 x 1 0-4 per year 
for stri k i ng a s i ng l e  poi nt .  
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Hurr i canes and h igh wi nds 

Th irty- e i ght  hurr i canes caused damage in South Caro l i na  over the 272 -year record ( 1 700 through 
1 97 1 ) ,  an average of one every seven years . Hurr i canes occur predom i n ant ly  dur ing  Au gust and 
September . Because the p l ant s i te i s  approximately 1 60 km i n l and from the coas t and the h i gh 
winds  of the hurri canes tend to d i mi n i s h  as the storms move over l and , w i nds of 1 20 km/h have 
been meas ured on ly  once dur i ng the h i story of the SRP . 

An occas i ona l  wi nter storm may bring  strong and gusty s urface winds ; w ind  speeds as h i gh as 
1 1 6  km/ h have been recorded .  Duri ng the s ummer the  on ly  strong s urface wi nds are associ ated 
with  thunderstorms , dur ing  wh ich  wi nds up to 64 km/ h ,  w ith  stronger gusts , can be generated . 

4 . 3 . 2 . 4  Air  po l l ut i on potenti al 

Amb i ent a ir  qua l i ty 

Aiken and Barnwel l  Coun t i es i n  South Carol i na ,  and Burke and R ichmond Count i es i n  Georgi a  have 
been des i gnated as attai n i ng w ith  respect to the nat i ona l  amb i ent air qua l i ty standards for total 
s uspended part i cu l ates , s u l fur and n i trogen ox i des , ozone ,  and carbon monox i de .  In accordance J-27 
w ith  the C l ean A i r  Act Amendments of 1 970 , the States of Georgi a and South Carol i na  each have 
impl emented air- samp l i ng networks . A ir  qual i ty measurements in South Caro l i na ( 1 9 7 9 )  and Georgi a  
( 1 980 ) i n  the v i c i n i ty of SRP i n d i cated no v i o l at i on of standards for s u l fur d i ox i de and n i trogen 
d i ox i de ,  and one v i o l ati on at two stati ons in Augusta ,  Georgi a , of the average 24-hour Georgi a  
standard for part icu l ates . � �  

, 

Temperature i nversi ons 

Temperature i nver s i on data are ava i l ab l e  from i nstruments  on the 366-m WJBF TV tower approx i 
mately  2 4  km from the center of the SRP s ite .  The 1 974 temperature measurements between 3 and 
335 m e l evat i on were ana lyzed by compar i ng the temperature prof i l es wi th  the ad i abat i c  l apse 
rate ( i . e . ,  the rate at wh i ch the temperature wou l d  change w i th he i ght under ad i ab at i c  condi 
t i ons ) . 7 About 30% o f  the t ime ,  a temperature i nvers i on ( stab l e  cond i t i on s )  extended to or 
beyond the 3- to 335-m l ayer . About 9% of the data showed an i nvers i on deve l op i ng at the l ower 
l eve l s  w ith  an unstab l e  l ayer abov e ;  th i s  represents the tran s i t i on per i od between the un stab l e  
daytime reg ime and the onset of the n i g httime i nver s i on .  Thu s ,  con d i t i ons were con s i dered 
stab l e  about 39% of the time.  

Other data taken at the 36- to 9 1 -m l ayer and at the 182- to 335-m l ayer i nd i cated that stab l e  
cond i t i ons e x i sted 30 to 32% of the t ime from 1 966 through 1 968 , i n  good agreement w ith  the 
analys i s  based on the 1 974 data.  

M i x i ng depths  

The  depth of the nocturnal mi xed l ayer at  SRP i s  measured by an  acoust i c  sounder that has been 
operated con t i nu ou s ly  s i nce 1 974 . 8 The average morn i ng m i x ing  depth is about  400 m in w i nter , 
spr i n g ,  and s ummer , decreas i ng to about 300 m i n  fal l .  The average afternoon m i x i n g  depth i s  
abou t 1 000 m i n  wi nter , 1 700 m i n  spr i n g ,  1 900 m i n  summer , and 1 400 m i n  fal l .  Based o n  these 
data ,  an average annua l  m i x i ng depth of 938 m was assumed for th i s  study. 

Wi nd and d i sper s i on ch aracter i st i cs  

Atmos pher i c  d iffu s i on est imates were obtai ned from meteoro l ogica l  data for a two-year per i od 
from January 1 976 through December 1 97 7 .  The data were obtai ned from the seven meteoro l og ica l  
towers at SRP and  the WBJF TV  tower 1 5  km  from the  p l ant boundary ( F i g .  4 . 6 ) . Wi nd d i recti on 
and ve l oc i ty at SRP were measured at 62 m aboveground to match the he i ght of the major SRP 
stacks and at 9 . 7  to 305 m aboveground at the off s i te te l ev i s i on tower . Tower l ocat i ons are 
representat i ve of the general l andscape of the area and are l ocated where the prevai l i ng wi nds 
do not pass over bu i l d i ngs  before reach i ng the towers .  

The meteoro l og i cal  data req u i red to ca l c u l ate the atmospher ic  d i spers i on are j o i nt frequ ency 
d i str i but i ons of wi nd ve l oc i ty and d i rect i on s ummar i zed by stab i l i ty c l ass . These data for the 
SRP are s hown in Tab l es 4 . 1 3  and 4 . 1 4 .  

The wind  d i rect i on frequency near SRP i s  shown i n  F i g .  4 . 7  a s  percent of time the wind  was 
b l ow ing  from d i fferent d i rect i ons  at a he i ght of 62 m at the offs ite te l evi s i on tower . For the  
per i od 1 976 and  1 977  the wi nds b l ew mai n ly  from the  west and sou thwest quadrant .  
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4 . 4  GEOLOGY AND S E I SMOLOGY 

Located i n  the A i k en P l ateau phys i ograp h i c  d i v i s i on of the Upper At l ant ic  Coastal P l a i n ,  the 
proposed DWPF s i te ( S-area )  l i es  about 40 km ( 25 m i l e s )  southeast of the fal l l i ne  separat i n g  
t h e  coastal p l a i n  from the P i edmont tecton i c  provi nce o f  the Appal ach i an system . S i te rel i ef ,  
about 3 0  m ,  i s  primar i ly re l ated t o  stream i nc i s i on ( F i g .  4 . 8 ) . However , n umerou s  sha l l ow 
e l l i p soi dal depress i on s ,  s im i l ar to Caro l i na Bays , occur across  the s i te regi on and the SRP . 9  
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Fi g .  4 . 6 .  Atmospheric  data sources for SRP . Source : E ID .  

Table 4 . 1 3. F requencies of wind directions and true-average wind speeds 

Wind speeds for each stabil ity class 
Wind 

Frequency (m/s) 
from 

A B C D E F G 

S 0.074 3.39 3.42 3.56 3.41 3.96 4.28 4. 1 0  
SSE 0.066 3.34 3.24 3.2 1 3.43 4.23 3.71 3. 1 6  
SE 0.049 2.85 2.60 2.58 2.97 3.38 3. 1 4  2.40 
ESE 0.054 3.1 7 2.99 3.09 3. 14 1 . 1 5  3.24 2.75 
E 0.061 3.99 3.51 3.43 3.33 3.02 3.79 3.87 
E N E  0.068 4.25 3.71 3.52 3.75 3. 1 0  4 . 1 6  2.93 
N E  0.052 3.76 3.62 3.31 3.24 3.03 3.71 2.87 
N N E  0.029 3.02 3.33 3.58 3.33 3.29 3.90 2.31 
N 0.0 1 4  2.98 2.83 2.36 2.55 2.64 2.55 2.60 
N N W  0.027 3.49 2.64 1 .33 2.49 2.87 3.45 3.39 
NW 0.055 3.86 4.02 3.66 3.42 3.54 4.22 3. 1 6  
WNW 0.090 4.44 3.69 2.98 4.26 4.69 4.34 4.01 
W 0.093 4.29 3.43 3.58 3.34 4.32 4.40 2.34 
WSW 0.085 3.09 3. 1 8  3.06 3.26 3.91 4.34 3.06 
SW 0.092 3.71  3 .51  3.28 3.26 3.85 3.91 4.32 
SSW 0.089 3.57 3. 1 9  3.23 3. 1 6  3 .71  4 .21  3.53 
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Table 4.14. Frequency of atmospheric stability classes for each direction 

Fraction of time i n  each stability class 
Sector 

A B C D E F G 

S 0 . 106 0.050 0.043 0.262 0.227 0.220 0.092 
SSE 0 . 103 0.033 0.037 0.207 0.336 0 . 1 92 0.092 
SE 0 . 148 0.043 0.042 0.242 0.3 1 9  0 . 1 6 1  0.045 
ESE 0.2 1 2  0.044 0.04 1 0.206 0.331 0. 1 34 0.031 
E 0.2 1 6  0.050 0.046 0. 1 70 0.296 0 . 1 7 7  0.045 
E N E  0 . 1 98 0.053 0.046 0. 1 68 0.276 0.205 0.055 
N E  0.2 1 2  0.040 0.040 0. 163 0.290 0.206 0.049 
N N E  0 . 148 0.035 0.030 0.146 0.336 0.233 0.070 
N 0.109 0.030 0.035 0 . 1 56 0.356 0.246 0.068 
N N W  0 . 1 09 0.024 0.026 0. 1 79 0.422 0. 1 87 0.052 
N W  0. 109 0.031 0.029 0 . 181  0.387 0.208 0.056 
WNW 0.1 1 3  0.030 0.037 0.204 0.3 1 4  0.225 0.076 
W 0.1 58 0.044 0.039 0.2 1 3  0.275 0 . 1 94 0.077 
WSW 0.163 0.038 0.047 0.245 0.286 0 . 1 6 1  0.061 
SW 0.1 1 8  0.044 0.058 0.297 0.282 0. 1 56 0.044 
SSW 0.068 0.04 1 0.058 0.295 0.3 1 2  0. 1 80 0.047 

ES-5547 

Wi nd Speed.  meters/sec 
<2 . 0  Z . O  to 6 . 0  r--::<nl 

� 
F i g .  4 . 7 .  Wi nd di rection  frequency near SRP from 1 976  to 1 977 ( 6 2  m above ground l evel 

at WJ BT-TV tower ) . Source : E 1 D .  
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F i g .  4 . 8 .  General i zed  northwest  to southeast geol og i c  profi l e  across the Savannah R i ver  
P l ant .  

4 . 4 . 1  Strati graphy 

Atl ant ic  Coastal Pl a i n  sed i ments i n  South Ca ro l i na range i n  age from Cretaceous  to Quaternary 
and form a seaward-di p p i ng and t h i c ken i ng wedge of i nterstrati f i ed beds of most ly  unconsol i dated 
sed i ments ( Fi g .  4 . 8 ) .  At the SRP s i tes these sedi ments are approximate l y  300 m ( 1 000 ft ) 
t h i c k .  The base of the sed i mentary wedge rests on Precambrian and Pal eozo i c  crysta l l i ne basement 
s i mi l a r  to the metamorph i c  and i gneou s rocks  of the P i edmont as we l l as on s i l tstone and c l ay
stone congl omerates of the Dunbarton Tri ass i c  Ba s i n .  Immed i ate ly  overl y ing  the ba sement i s  the 
Upper Cretaceous ,  l 80-m-th i c k  Tuscal oosa Formati o n ,  composed of prol i f i c  water-beari ng sands 
and grave l s  separated by promi nent cl ay u n i ts .  Over l yi ng the Tuscal oosa i s  the El l enton Forma t i on . 
Th i s  l 8-m-thi ck  forma t ion cons i sts of sands and c l ays i nterbedded wi th coarse sands and gravel . 
Fou r  forma t i ons  l i sted i n  Fi g .  4 . 8 , the Congaree , McBea n ,  Barnwel l ,  and Hawthorn , compo se the 
85-m-th i c k  Te rti ary ( Eocene and Mi ocene ) sed i mentary sect i on . The se sediments cons i st predomi 
nantl y of c l ays , sands , cl ayey sand s ,  and sandy marl s .  The near-surface sands of the Ba rnwel l 
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and  Hawthorn formati ons are usua l l y  i n  a l oose to medi um-dense s tate . They freq uently conta i n  
sed i ment-fi l l ed  f i ssures  ( c l ast ic  d i kes ) l e ss than 0 . 3  m i n  th i c kness . 

Quaternary a l l uv i um has  been mapped at the s urface i n  fl oodpl a i n  areas adj acent to the DWPF 
s i te .  Soi l hori zons at the s i te are genera l l y  un i form and re l ati ve l y  sha l l ow ,  on the order of 
1 m deep . They are characteri zed by bl eached Barnwel l -Hawthorn sedi ments , wh i ch resul ts  in a 
l i ght  tan sandy l oam.  

4 . 4 . 2 Structure 

The Dunbarton Tri ass i c  Bas i n  underl ies  the SRP a l most 5 km southeast of the DWPF s i te .  Other 
Tri a s s i c-J uras s i c bas i ns have been i denti f i ed i n  the coastal p l a i n  tecton i c  provi nce w ith i n  
300 k m  o f  the s i te .  Northwest  o f  the fa l l  l i ne are the P i edmont , B l ue Ri dge , and Va l l ey and 
Ri dge tecton i c  provi nces associ ated wi th Appa l ac h i an mounta i n  bu i l d i ng .  Several maj or fau l t  
systems occur i n  and adjacent to these tecton i c  provi nces , but none wi th i n  300 k m  o f  the SRP 
s i te are be l i eved to be capab l e  (as def i ned by 10 CFR 1 00 ,  Append i x  G ) . I O Subsurface i nvesti 
gati ons d i d  not detect any fau l t i ng of the sed i mentary strata i n  the DWPF s i te area . Several 
s urfi c i a l fau l ts , genera l l y  l es s  than 300 m in l ength and wi th l ess  than l -m d i sp l acement ,  were 
mapped w i th i n  8 km of the s i te .  None of these fau l ts i s  cons i dered capabl e and none poses a 
threat to the DWPF s i te . 1 0  

4 . 4 . 3 Se i smi c i ty 

The Savannah Ri ver Pl ant i s  l ocated i n  a reg i on where def i n i te corre l at i ons  between earthquake 
ep i centers and tecton i c  structures have not been establ i shed . On l y  two maj or earthquakes have 
occurred wi th i n  300 km of the SRP s i te :  ( 1 ) the C harl eston earthq uake of 1 886 , wh i ch had an 
ep i central Mod i f ied Merca l l i  I nten s i ty ( MM I ) of X, was l ocated some 1 50 km d i stant and ( 2 )  the 
Un i on County ,  South Carol i na ,  earthquake of 1 9 1 3 ,  wh i c h  had an ep i centra l shak i ng of MMI V I I -V I I I ,  
was l ocated approxi mate l y  1 60 km d i s tant . 1 1 , 1 2  An e s t i mated peak hori zontal sha k i n? o f  7 %  of 
grav i ty ( 0 . 07 g) was experi enced at the s i te dur ing  the Charl eston 1 886 earthquake . 0 

Sei smol og ica l  stud i e s  i nd i cate that the s i te i s  l ocated i n  an area whe re moderate damage mi ght 
occur from earthquake s .  1 3  The USGS has esti mated that a maxi mum hori zontal ground acce l erat i on 
i n  sound bedrock of 0 . 1 1  q cou l d  be expe ri enced i n  the area wi th a 90% probab i l i ty of not be i n g  
exceeded w i th i n  5 0  yea rs . 1 4 

Addi t i ona l i n forma t i on on strat igraphy , s tructure , and sei smol ogy i s  g i ven i n  Append i x  G .  

4 . 5  HYDROLOGY 

4 . 5 . 1 Surface waters 

The SRP s i te adj o i ns and i s  a l most enti rely dra i ned by the Savan nah R i ver ,  wh i ch compri ses  one 
of  the maj or drai nage networks i n  the Southeastern Uni ted States . Approx1m?te l y  77% of the 
27 , 394-km2 area drai ned by the Savannah Ri ver  i s  upstream from the SRP ; 1 5 opera t i on of two l arge 
upstream reserv o i rs has s tabi l i zed the fl ow of the ri ver.  Average fl ow duri ng 1 962  through  
1 978 , as meas ured by the  U . S .  Geo l og i ca l  Survey at  nearby Augusta , Georg i a  ( stat i on No . 02 1 97000 ) , 
wa s 299  m3/ s ;  m i n i mum da i l y f l ow was 1 26 m3/s . The pea k h i s tori cal  fl ood for the peri od between 
1 796 to the present - 1 0 , 1 90 m3/s  - corresponds to a s tage of about 36 m .  Th i s  peak fl ood stage 
i s  a bout 40 m be l ow mos t areas i n  the proposed DWPF s i te .  

The Savannah R i ver i s  a C l ass  B waterway downs tream o f  Augusta , Georgi a ,  s u i tabl e for domest i c 
use after treatment ,  for propagation of f i s h ,  and for i ndustri a l  and agr i c u l tura l  uses . 1 6 , 1 7 
The reach ups tream of SRP s uppl i e s  mun i c i pa l  water for Aug usta , Georg i a ,  and North Aug usta , 
South Carol i na ,  and , downstream,  for Beaufort and Jasper count ies , South Carol i n a ; i t  suppl ements 
the water supp ly  of Savannah , Georg i a . 1 8 , 1 9  The SRP w ithdraws about 26 m3/s  from the Savannah 
Ri ver,  pr imari l y  for cool i ng water used in nuc l ear reactors and coa l - f i red power p l ants . Most 
of the water wi thdrawn returns v i a  tri butaries  dra i n i ng the p l an t . 1 9  The Savannah R iver  rece i ves  
sewage treatment effl uents from the  commun i t i e s  and  i ndustries of  Augusta , Geo rg i a ,  and North 
Augusta , Ai ken , and Horse Cree k Val l ey ,  South Carol i na ,  and obta i ns heated water and other waste 
d i scharges from the SRP v i a  tri butari es . 2 o Othe r uses of the Savannah R i ver  i n  th i s  reg i on are 
navi gat i on ( barge traffi c  from Savannah to Aug usta , Georg i a )  and rec reat i on ( p r i mari ly  boat i n g  
a n d  sport f i s h i ng ) . 2 1  Upstream,  recreati onal  use of i mpoundments on the Savannah Ri ver ,  i nc l ud
i ng water contact recrea t i on , is more exte n s i ve than  i t  is near the SRP and down stream . 

The SRP s i te i s  dra i ned a l most enti re l y  by fi ve pri nc i pa l  sys tems : ( 1 ) Upper Three Runs Creek  
( 490 km2 ) ;  ( 2 )  Four  Mi l e  Cree k ( i nc l ud i n g  Beaver Dam  Cree k )  ( 90  km2 ) ; ( 3 )  Pen  Branch  (90  km2 ) ;  
( 4 )  Steel Cree k ( 90 km2 ) ;  and ( 5 )  Lower Three Runs Creek ( 470 km2 ) .  These streams ari se on the 
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Ai ken P l ateau  and descend 30 to 60 m before d i scharg i n g  to the Savannah R i ver  ( F i g .  4 . 2 ) . The 
sandy so i l s  of the area permi t rA p i d  i n f i l tration  of ra i nfa l l ,  and seepage from these so i l s  
furn i s hes the streams wi th a rather constant supp ly  of water throughout the yea r .  A l arge 
forested swamp border ing  the Savannah Ri ver  rece i ves the fl ow from Four Mi l e  Cree k ,  Beaver Dam 
Cree k ,  Pen Branch , and Stee l Creek .  The swamp borders the r i ver  for a d i s tance of about 1 6  km 
and averages a width of about 2 . 5  km. I ts waters di scharge to the r i ver  through breaches i n  
the r i ver  l evee . Duri ng per i ods of h i g h  wate r ,  ri ver water overfl ows the l evee and fl oods most 
of the swamp.  

Four of the fi ve s treams dra i n i ng the SRP (a l l  but U pper Three Runs Cree k )  have recei ved i nter
mi ttent reactor cool i n g-water d i scharges . Al though effects on the Savannah Ri ver i tse l f  are 
sma l l ,  the l arge fl ow of hot water (many t imes  the natura l  fl ow of the s treams ) has al tered the 
characteri st ics  of severa l SRP streams and some areas of the r i ver  fl oodpl a i n  swamp . Ove r one
th i rd of the trees and p l ants i n  the fl ood p l a i ns of Four M i l e  Cree k ,  Pen Branch , and Stee l Creek  
and in  about  500  ha ( 1 6% )  of the  r i ver  swamp have d i ed as a res u l t  of i ncreased s i l t  depos i t i on 
and exposure to h i gh or hot water .  1 9  S i nce the d i scharge of h ot water from L-reactor was d i s 
cont i n ued i n  1 968 , f i s h  have returned and p l ant  l i fe has made a part i a l  recovery i n  Steel  Cree k . 22 

Upper  Three Runs Cree k d i ffers from the other maj or streams i n  several  respects . Bes i des the 
fact that i t  is a b l ac kwater stream and the on l y  major stream that does not rece i ve cool i n g  
water d i scharges , i ts headwaters a n d  about 2 2 5  km2 ( 46% )  of i ts watershed l i e upstream of the 
SRP s i te and cons i st primar i l y  of forest l and and farml and . Upper Three Runs Creek above the SRP  
was  des i gnated by the U . S .  Geo l og i ca l  Survey i n  1 966 as a Nati onal  Hydrol og i c  Bench-Mark Stream 
( E I D ) . Streamfl ow and various  water qua l i ty parameters are routi nely moni tored at a stati on on 
U . S .  278 ( F i g .  4 . 2 ) .  

I n  add i t i on to the fl owi ng stream,  s urface water i s  he l d  i n  over 50 man-made i mpoundments on the 
SRP s i te cover ing  an  area of over 1 2  km2 . The l a rgest of these , Par Pond , has an area of 1 1  km2 . 
Surface water i s  a l so  col l ected i n  about 200 natural depre s s i ons on the SRP s i te ,  ca l l ed carol i n a  
bays . 2 3 These we tl ands are sha l l ow ( 1  t o  approximate l y  2 m maxi mum rel i e f )  a n d  vary i n  s i ze 
from l es s  than 0 . 1 to 50 ha ;  the med i a n  s i ze i s  1 ha . 2 3 They are preci p i tat i on domi nated , 
rece i v i ng no a Eprec i a b l e  surface runoff and probab l y  l i ttl e exchange w i th groundwater duri n g  
most pe ri ods . 2 The o r i g i n  o f  the bays , though st i l l  i n  doubt , i s  general l y  bel i eved t o  be 
s u rface subsi dence fol l owi ng so l ut i on of s ubsurface strata by groundwater . 9 Most est imate s of 
the i r  age fal l i n  the range of 1 0 , 000 to 1 00 , 000 years . 24 

The proposed DWPF s i te ,  S-area , l i es  i n  an up l and area enti rely wi t h i n  the Upper Three Runs  
Cree k dra i nage bas i n  ( Fi g .  4 . 3 ) . It i s  adjacent to and northeast of H-area , about 1 . 5 km to the 
east of Upper Three Runs Cree k .  The eastern ha l f  of the s i te is drai ned by a sma l l unnamed 
tri butary to T i n ker Creek ,  j ust  upstream of i ts confl uence wi th Upper Three Runs Creek .  The 
western hal f of the s i te dra i n s  i nto another sma l l  unnamed tri butary to Uppe r Three Runs Creek . 
These streams l i e  i n  narrow , moderate l y  s l oped , wooded va l l eys and descend s harp ly  (about 30 m )  
before d i scharg i n g  to  T i n ker  Creek and Upper Three Runs  Cree k .  Upper Three Runs  Creek l ies  i n  a 
broad , wooded val l ey with very steep s l opes to the east  and a more gen t l e  r i se to the wes t .  I t  
has a l ow-grad ient ,  mea nde r i ng channel  bordered by a fl oodpl a i n  swamp , part i c u l ar ly  i n  the l ower 
reaches . Streamfl ow of Upper Three Runs Creek dur i n g  1 966  a nd 1 976  at a stati on about 8 km 
upstream from S-area averaged 3 . 2  m3/s  with an  i nstantaneous maxi mum of 1 1 . 9 m3/s  and a mi n i mum 
of 1 . 9 m3/ s .  At a stat ion about 7 km down stream from S-area dra i nage (at road C ,  Fi g .  4 . 3 ) , 
streamfl ow averaged about 7 . 5  m 3/s . The S-area conta i n s  one sma l l  ( about 0 . 5-ha l carol i na bay 
Sun  Bay , which has been parti a l l y  dra i ned . 

' 

The proposed sal tcrete buri a l  s i te ( 200- Z )  l i es  i n  up l and areas wi th i n  the Upper Three Runs 
dra i nage bas i n .  I t  i s  a t  l east 500 m from the nearest  permanent stream.  

4 . 5 . 2  Subsurface hydrol ogy 

Three d i st i nct geo l og i c  systems underl i e  the SRP : ( 1 ) the coasta l  p l a i n  sed i ments , where water 
occurs in porous sands and c l ays ; ( 2 )  the buried crysta l l i ne metamorphi c bedrock ,  where water 
occurs i n  smal l fractures in sch i st , gne i s s ,  and q uartz i te ;  and ( 3 )  the Dunbarton bas i n , where 
water occurs i n  i n tergranu l a r  spaces i n  mudstones and sandstones ( F i g . 4 . 8 ) . The coastal p l a i n  
sed iments , wh i ch conta i n  severa l prol i fi c  and i mportant aqui fers , cons i st o f  a wedge o f  strati fi ed 
sed iments that th i cken to the southeast from zero meters at the fal l l i ne to more than 1 200 m at 
the mouth of the Savannah R i ver .  Near S-area the sed i ments are about 300 m t h i c k  and cons i st of 
sandy c l ays and c l ayey sands . 1 0  The sand i e r  beds form aq u i fers and the c l ay ier  beds form con 
f i n i ng beds . The coastal p l a i n  sed iments cons i s t  of the Hawthorn Formati on , wh i c h  i s  s ucce ss i ve l y  
u nderl a i n  by the Barnwe l l ,  McBean , Congaree , El l enton , a n d  Tuscal oosa formati ons ( Fi g .  4 . 9 ) . 

The Barnwel l Formati on common l y  conta i n s  the water tab l e  wi th water depths rang i ng from 9 to 
1 5  m be l ow the ground surface . The overa l l vertica l  fl ow pattern near  S-area i s  i nfi l trat ion  of 
prec i p i tat ion i n to the Barnwe l l Formation  and percol at ion  downward to the Congaree Forma t i on . 
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The "tan c l ay "  d i verts some water i n  the Barnwe l l Forma t i on l atera l l y  to cree k s .  
c l ay" d i verts most o f  the water i n  the McBean Format ion l atera l l y  t o  cree ks . The 
Tuscal oosa formati ons are hydrau l i ca l l y  separated from the Congaree Formati on and 
rec harged near S-area . 

The " green 
El l enton and 
are not 

The observed potenti ometric  contours near S-area i n d i cate that ( 1 )  fl ow in the Barnwe l l  Formati on 
genera l ly  fol l ows ground surface contours and dra i ns toward Upper Three Runs Creek and an unnamed 
tri butary ;  ( 2 )  the McBean Formati on a l so dra i n s  toward Upper Three Runs Creek  and an unnamed 
tri butary ;  and ( 3 )  the Congaree Formati on dra i ns toward Upper Three Runs Creek . Both the recharge 
and d i scharge control s for the water i n  the Tusca l oosa Formation  are outs i de S-area . The 
Tuscal oosa Formati on acts  as a water condu i t  through wh i c h  water passes beneath the SRP in  goi n g  
from recharge zones i n  the Ai ken P l ateau t o  d i s charge zones i n  the Savannah Ri ver  Val l ey ups tream 
of the SRP .  

The d i rection and rate of  groundwater f l ow are  determi ned by the hydrau l i c  conducti v i ty ,  hydrau l i c  
grad ient ,  a n d  effecti ve poros i ty .  Near S -area , typ i cal  groundwater ve loc i ti es i n  the Barnwel l ,  
McBean ,  and Congaree formati ons are 1 to 1 . 5 m/year , 2 to 4 m/year , and 1 4  m/year , respect i ve 1 y . 1 0  
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The water i n  the coastal p l a i n  sed i ments i s  genera l l y  of good q ua l i ty and su i ta b l e  for mun i c i pa l  
and i ndustri a l  use  with  m i n i ma l  treatment .  T he  water i s  genera l l y  soft , s l i ght ly  aci d i c , and 
l ow in d i sso l ved a nd suspended sol i d s .  The Tuscal oosa and Congaree formati ons are prol i f i c  
aq u i fers and are major sources o f  mun i c i pa l  and i ndustri a l  wate r .  The McBean and Ba rnwe l l 
formati ons y i e l d suff ic i ent water for domest ic  use . See Append i x  F for deta i l ed i nformat ion 
on subs urface hydrol ogy . 

4 . 6  ECOLOGY 

The SRP was desi gnated a s  a Nati ona l Envi ronmental Research  Park ( NERP ) by the U . S .  Atomic  
Ene rgy Commi s s i on ( DOE predecessor agency ) i n  1 97 2 .  T he  NERP  program was  estab l i s hed to  prov i de 
for research  i nto the envi ronmental i mpacts of man ' s acti v i t i e s .  The SRP s i te prov ided a 
u n i q ue opportun i ty to l aunch th i s  program because of i ts l arge buffer zones . Natura l resource 
i nventories  and characteri zati ons of the s i te were summari zed by Bri s b i n  et  a l . 2 5  

4 . 6 . 1  Te rrestri a l  

The Savannah R i ver P l ant was approxi mate l y  two-th i rds forested and one-thi rd crop l and and pasture 
when acq u i red by the U . S .  government some 30 yea rs ago . The abandoned fi e l ds were a l l owed to 
pass through vegetati onal  success i on or were p l anted w i th p i ne so that 90% of the s i te i s  now 
forested . Because the area i s  l a rge , i s  topograph i ca l l y  vari abl e ,  has  a d i verse vegetat i onal  
h i story ,  and  h uman access  is  l i mi ted , i ts fl ora l and fauna l d i vers i ty and abundance have h i gh 
ecol og i c a l  v a l u e .  

4 . 6 . 1 . 1  Vegeta t i on 

Al though the who l e  SRP i s  ec o l og i ca l l y val uab l e ,  the proposed DWPF s i te i s  not eco l og i ca l ly  
u n i que  w i th i n  the  SRP . Tab l e  4 . 1 5  l i sts est imates of areas by hab i tat  type for  the proposed 
S-area . Lobl o l l y  and s l as h  p i ne occ upy approxi mate ly  65% of the s i te .  Both are i mportant i n  
l oca l  o l d-fi e l d  succe s s i on and are , therefore , abundant o n  the SRP . The proposed area has  
s i gn i f i cant bottomland  hardwood commun i t i e s  (� 1 2% ) . The  bottoml and hardwood forests have 
greater spec i es d i vers i ty ,  and presuma b l y  greater producti v i ty ,  than the up l and commun i t i e s  and , 
therefore , are con s i dered to have greater ec o l og i ca l  val ue . The proposed s i te conta i n s  a sma l l 
wet area known a s  a caro l i na bay ( Sun  Bay ) . Because of the moi s ture cond i t i ons  of caro l i na bays , 
vegetati on d i ffers s i gn i f icant ly  from surround i ng vegetati on and l oca l ly  i s  an i mportant wi l d l i fe 
hab i tat .  Approx imate ly  200 caro l i na bays have been i denti f i ed on the SRP . 

Table 4.15.  Area habitats potentially 
disrupted by DWPF (ha a )  

H abitat type S·area 

Slash pine 61 
Loblol ly pine 29 
Longleaf pine 1 6  
Pine·oak·hickory 3 
Turkey oak 
Upland hardwoods 4 
Bottom land hardwoods 1 6  
Wetlands 1 
o istu rbed areas 3 

Total 140 

a 1 ha = 2.4 7 acres. 
Source: Data from H. Mackey (SR L) and 

C. Westberry ( S R L ) .  Memorandum of 
Jan. 1 7, 1 980 to W. Holmes (S R L ) ,  
J .  Caldwell ( S R E L ) ,  J .  McBrayer (O R N L ) ,  
and P.  Mulhol land (ORN L ) .  

A s i te for d i sposal  of decontaminated sa l t  mi xed wi th concrete has  been proposed for t he  north
east s i de of the i ntersect i on of p l ant roads  F and 4 .  P l ant commu n i ties  affected are s l ash  and 
l obl o l ly p i ne or,  depend i ng on pl acement ,  l ongl eaf p i ne .  No hardwood forests shou l d  rece i ve 
d i rect constructi on i mpacts , a l though the s i te i s  bordered on the north and east  by bottoml and 
ha rdwood forest .  
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4 . 6 . 1 . 2 Wi l d l i fe 

The SRP conta i n s  cons i derab l e wi l d l i fe d i versi ty beca use of i ts range of d i verse habi tats and 
i ts protect i on from the publ i c .  The proposed DWPF area has been extens i ve l y  su rveyed for wi l d
l i fe .  I den ti fied i nsect spec i e s  numbered 262 , one-thi rd of wh i c h  were aquat i c  i nsects that were 
col l ected at Sun Bay . Seven l i zard spec ies , 1 1  snake spec i e s , and f i ve turt l e  spec ies  were 
i denti f ied .  One snake spec i es and fou r  turt l e  spec i es are aquat i c  and were a l so col l ected at 
Sun Bay . S i x  s a l amander spec i e s , three toad s pec ies , and 1 2  frog spec i e s  were captured at Sun 
Bay . I n  a l l ,  approxi mate l y  5400 adu l t  amph i bi ans were observed enter i ng Sun Bay in  1 97 9 .  
E i ghty-one spec i e s  o f  b i rds and 2 1  spec ies  o f  mamma l s  were observed .  

No faunal  surveys have been recei ved for the sa l t  d i s posal  area , b ut  t he  fauna shou l d  be  s i mi l ar 
to that of up l and p i ne commu n i ti es at the nearby s i tes under con s i dera t i on for the DWP F .  

4 . 6 , 1 . 3 Rare and endangered spec ies  

Four  spe c i es l i sted as endangered or  threatened by the  U . S .  Fi sh  and Wi l d l i fe Servi ce2 6 have 
been i denti f i ed on the SRP : 1 9  ba l d  eag l e ,  red-cockaded woodpecke r ,  Ki rtl and ' s  warb l e r ,  and 
American  a l l i gator.  On l y  the red-cockaded woodpecker poss i b l y  cou l d  f i nd s u i tabl e hab i tat i n  
any o f  the areas to be affec ted by the DWP F .  The proposed s i te ( S-area ) was surveyed i n  May 
1 97 9 ,  and ev i dence of thi s spec i e s  was not found ; the U . S .  F i s h  and Wi l d l i fe Serv i ce has con
cu rred in the DOE f i nd i ng of no  i mpact (Append i x  C ) .  

The State of South Carol i na has a Nongame and Endangered Spec i es Conservat i on Act ( § 50- l 5 ,  1 976 , 
S . C .  Code of Laws ) .  Ru l es establ i s hed to i mp l ement the act protect federa l l y  protected endangered 
and threatened wi l d l i fe that occurs i n  South Carol i na ( R1 23- l 50 )  - sea turt l es ( R1 23- l 50 . l )  and 
predatory b i rds of the orders Fa l coni formes and Stri g i formes (R 1 23- l 60 ) . No p l ant spec i es 
c u rrent ly  rece i ve state- l eve l  protection . 

Accord i ng to the endangered spec i e s  spec i a l i st of the Wi l d l i fe and Mar i ne Re sources Department 
(T .  Koh l saat , persona l communi cati on , Jan .  1 5 ,  1 980 ) , addi ti ons to the state protect ion l i st i ngs 

may be made by the Wi l d l i fe and Mar i ne Resources Commi s s i on and wou l d  probab ly  be ta ken from 
s pec i es l i sts comp i l ed for the F i rst South Caro l i na  Endangered Spec i es Sympos i um . 2 7 Al though 
these spec i es do not now enj oy l ega l  protec t i o n ,  they warrant con s i dera t i on both because they 
are perce i ved by experts to be in need of protecti on 2 8 and because l egal  protect i on cou l d  be 
e xtended to them. One such spec i e s  ( the green-fri nged orc h i d  Habenaria Zacera ) has been  s i ghted 
i n  bottoml and hardwood forest  near S-area . Two have been found i n  Sun Bay , the creep i ng water
p l anta i n  Echinodorus parvutus and the spathu l ate seedbox Ludwigia spathulata . These spec ies  are 
con s i dered to be of s pec i a l  concern" ( i  . e . , the spec i es i s  e i ther of undetermi ned statu s or i s  
vu l nerab l e t o  l oss i f  not now endangered o r  threatened ) . 2 7 

The eastern s l ender g l ass l i zard Ophisaurus attenuatus and eas tern t i ger sa l amander Ambystoma 
t .  tigrinum have been col l ected i n  S-area . Both have been l i s ted as of "spec i a l  concern . " 2 7  
Cooper ' s  h awk Accipiter cooperii, l i sted a s  " threatened , "  and l oggerhead shri ke Lanius 
ludovicianus, l i sted as of " s pec i a l  concern , "  have been observed i n  S -area . 

4 . 6 . 2  Aquat ic  

4 . 6 . 2 . 1 Water qua l i ty 

Gene ra l l y ,  surface water on the SRP s i te and su rroundi ng areas i s  very l ow i n  d i s so l ved so l i ds 
and re l at i ve ly  l ow i n  pH ( u s ua l l y  5 to 7 pH u n i ts ) . 1 9 A l l of the major  dra i nage sys tems on the 
SRP s i te ,  wi th the notabl e excepti on of  Upper Three Runs Creek ,  have recei ved re l at i ve l y  l a rge 
add i t i ons of reactor cool i ng-water  that was ori g i na l l y wi thdrawn from the Savannah R i ver .  
Cu rrent l y ,  Fou r  Mi l e  Creek and  Pen  Branch rece i ve l a rge vol umes of heated effl uent ( Ta b l e  4 . 1 6 ) . 
Temperatures i n  these streams can reach  50°C  or more duri ng peri ods when reactors are ope ra t i n g .  
Add i t i ona l l y ,  a l l streams recei ve some l evel o f  wastewater di scharge resu l ti n g  from S R P  ope rati ons 
( Tab l e 4 . 1 6 ) . I ndustri a l  effl uents are authori zed under NPDES Industri a l  Effl uent Perm i t  
SC  00001 75 by the U . S .  En v i ronmental Protect i on Agency ( E PA ) , Reg i on I V ,  At l anta , Georg i a . 
Sani tary effl uents are authori zed by the U . S . EPA under NPDES Waste Water Permi t SC 00237 1 0 .  
The NPDES  permi t authority has been transferred from the U . S .  EPA to the South Ca ro l i na Depart
ment of Hea l th and Envi ronmenta l Control  ( DHEC ) ; SRP i s  in  the process of rev iewing  i ts NPDES  
permi t wi th DHEC . 

As menti oned previ ou s l y ,  the Savannah Ri ver i n  the reg i on of SRP s i te has been des i gnated by the 
South Carol i n a  Department of Hea l th and Envi ronmental Contro l as a C l ass  B waterway , s u i tab le  
for  domest ic  s upp ly  usage . 1 7 Man ' s  acti v i t i es have affected water qual i ty i n  a number of ways . 
Upstream dams have reduced s i l t  l oad and turb i d i ty .  Was tewater d i s c harges by mun i c i pa l i t i e s  and 
i ndustri e s ,  i nc l ud i ng the SRP , add organ i c  wastes , n utri ents , meta l s  and other trace con tami nants , 
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Table 4.16. Compilation of wastewater and cooling water discharges to the major drainage on SRP 

Stream 

Upper Three R uns Creek 

Via Tims Branch 

Four M i l e  Creek 

Beaver Dam Creek 

Pen Branch 

Steel Creek 

Lower Three Runs Creek 

Estimated wastewater 
discharge rate 

( Llsec) 

0.5 

6.3-50 

6.3 - 1 3  

Runoff 

7000 
63-240 
5 . 1  
1 . 1  
1 .5 
0.7 

R unoff 

Runoff 

880-1 600 
58 
6.3-63 

1 . 1  

Runoff 

1 1 ,000 
1 25 

1 25 
4.4 
0.1 

Wastewater type" 

Ash basin effluent from F-area (012 )  

Process sewer, cooling water, and 
surface runoff from A-area (026) 

Process sewer, treatment plant effluent, 
surface runoff from M-area (027) 

Ash pile runoff from A-area (024) 

Cooling water from C-area (007) 
Process sewer from C-area (03 1 ) 
Ash basin effluent from H-area (013)  
Sanitary wastewater effluent from F-area (002) 
Sanitary wastewater effluent from H-area (003) 
Sanitary wastewater effluent from 

central shops (006) 
Coal pile runoff from H-, F-, and C-areas 

(0 1 6, 0 1 9, 020) 
Ash pile runoff from C-area (023) 

Process sewer from D-area (028) 
Ash basin effluent from D-area (01 1 )  
Treatment plant - filter backwash, 

deionizer regenerants, and 
precipitator blowdown from 
D area (025) 

Sanitary wastewater effluent 
from D-area (005) 

Coal pi le runoff from D-area (022) 

Cooling water from K-area 
Process sewer from K-area (029) 

Process sewer from P-area (030) 
Ash basin effluent from P-area 
San itary wastewater effluent from P-area 

(formerly received cooling water 
discharge from P- and L-reactors) 

( Formerly received cooling water from 
R-reactor, currently receives dra inage 
from Par Pond) 

" Numbers in parentheses are NPDES outfall numbers. 

Sources: NPDES Industrial Effluent Permit SC 0000 1 75 and Sanitary Wastewater Effluent Permit 
SC 0023 7 1 0. 

and heat . 2 o  Recent l y ,  i mproved wastewater treatment by mun i c i pa l i t i e s  has reduced nutrient and 
BOD l oadi ng , but i ndustri a l i za t i on in  the bas i n  has res u l ted in  add i t i ona l waste l oa d i n g .  

Some water qual i ty character i st ics  o f  the Savannah R i ver ,  Upper Three Runs Creek , a n d  Four  Mi l e  
Creek upstream of heated effl uent d i scharge are l i sted i n  Tab l e  4 . 1 7 .  Upper Three Runs Cree k 
has a med ian  pH of 5 . 8  and i s  l ow i n  d i sso l ved sol i d s  (mean of about 25 mg/L ) ,  characteri st i c s  
typi ca l  of l ow-grad ient  b l ackwater streams i n  the coasta l p l a i n  of t he  sou theastern Uni ted 
State s .  I n  contrast ,  Fou r  Mi l e  Cree k i s  of h i gher p H  (median  6 . 4 ) a n d  h a s  h i gher l eve l s  of 
tota l d i sso l ved sol i d s  (mean of  60 . 1 mg/L ) .  Concentrati ons of ch l ori de , n i trate , s u l fate , 
sod i um ,  and ca l c i um are s ubstanti a l ly  h i gher i n  Four Mi l e  Cree k than i n  Upper Three Runs Creek 
but are s i mi l a r  to those in the Savannah R i ver .  

Of t he  maj or streams drai n i ng t he  SRP  s i te ,  Upper Three Runs Creek has  t he  h i ghest water q ua l i ty 
and  l owes t  impacts from SRP operat ion s .  The on l y  was te d i scharge from SRP upstream of i ts 
confl uence with T ims Branch ( F i g .  4 . 2 )  i s  a sma l l ash  bas i n  effl uent from F-area of 0 . 5  Lis 
( Tab l e 4 . 1 7 ) .  The fl owi ng streams l aboratory , l ocated on Upper Three Runs Creek i mmedi ate l y  
upstream of the confl uence wi th T ims Branch ,  h a s  been the s i te of past aquati c  ecol og i ca l  
stud i es . 29 
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Table 4 . 1 7 .  Comparison of water Quality characteristics of  Upper  Three R uns Creek, Four Mi le  Creek, and the 
Savannah River with water quality standards 

Data given in mg/L unless indicated othe,wise 

Upper Three Runs Creek8 Savannah RiverO'c Water Quality Standards --- -�- ---� 
Upstreamd Downstream!;> Four Mtle CreekCl,b Upstream' Downstream9 Protection of - -- �. --- ------

Mean Range Mean Range Mean Range Mean Range Mean Range Drinking water",1 aquatic life! 

Temperature ('C) 5.0-24.0 2.0-26.0 
pHk 5.8 4.8-7.7 5.8 4.6-7.6 6.4 
Dissolved oxygen 8.8 6.0- 1 1 .7 8.7 6.2-12.0 8.3 
BOD 
COD 8.8 <5-27 13.2 <5-53 8.4 
Suspefided solids 8.8 1 -93 1 0.2 <1 -47 1 2.3 
Total dissolved solids 23.4 7 - 1 05 27.3 4-80 60.1 
Alkalinity (CaCO ) )  2 . 1  < 1 -6.0 3.8 1 .0-8.0 1 1 .2  
Sodium (Na) 1 .3 0.7-2.5 1 .5 0.9-4.8 9.7 
Calcium (Cal  0.5 <0.1-0.8 1 .5 1 . 1 -2.2 3.4 
Chloride {CII 2 . 1  1 .2-4.8 2.2 1 .2-4.9 3 . 1  
Nitrite (N01 - N )  0.02 <0.02 <0.02 
Nitrate (NO)-N)  0.20 0.02-0.62 0 . 1 2  <0.0 1 -0 . 1 8  2.86 
Sulfate {SO, ·51 1 .2 < 1 -2.6 1 .6 < 1 -4.0 5.6 
Total phosphorus (P) 0.04 
Ammonia ( N H 4 - N )  0.03 
Aluminum (AI ) 
Total iron ( Fe) 0.4 
Lead (Pbl <0.5 

5.0-27.0 7.0-25.0 
5.8-7.4 6.7 5.9-7.0 
5.2-1 2.6 1 0. 1  8.4- 1 2.3 

1 .2 < 1 -2.5 
<5-43 

2 - 1 50 23.1 1 1 -74 
2 1 -98 46.2 31 -541 

4 . 0 - 1 8.0 1 3.8 0.7--18.5 
4.3-27.5 7.7 4.0-9.8 
2.2-6.6 1 .8 1 .3-2.8 
1 .6-6.3 4.7 3.2-7.5 

<0.02 
0.37-6.5 0.80 <0.02-3.80 

<2-23.0 5.1 4.2-6.9 
<0.02-0 . 1 7  0 . 1 3  <0.02-0.60 

0 . 0 1 -0.05 <0. 10-0.20 
<0.5-0.8 <0.5-2.5 
<0. 1 - 1 .0 0.46 <0. 1 - 1 .5 

6.6 
9.9 
1 .0 

1 9.4 
46.2 
13.0 

7.6 
1 .9 
4 .8 

<0.02 
0.58 
4.55 
0.20 

0.46 

--- ---- ------
7.3-24.2 
5.5-7.0 6.5-8.5 
8.4 - 1 1 .9 
0.5-2.6 

10-33 
33-54 500 

0.8-1 8.8 
4.0- 1 0 . 2  
1 .3-2.8 
3.5-6.9 250 

<0.02-2.3 1 0  
<2-9.4 250 

<0.02-0.60 
< 0. 1 0-0.20 

<0.5-2.5 
<0. 1 - 1 .5 0.3 

0.05 

0.02 

1 . 0  

aSource: Unpublished data, H ,  Mackey in a memorandum t o  P. J.  Mulholland ( O R N L )  a n d  W. Holmes (SR L),  Jan. 1 7 ,  1 9 8 0 .  Samples were collected monthly over t h e  five·year 
period 1974 through 1978. 

bSamples taken at Road A·7, upstream of heated effluent discharges. 
CSource: E I D .  
d A t  US·278 a bo u t  8 km upstream from drainage o f  S-area. 
e At Road C about 7 km downstream from drainage of S·area. 
'Upstream from SRP drainage. 
900wnstream from SRP drainage. 
hSource: "Proposed National Secondary Drinking Water Standards," Fed. Regist. 42(62):  1 7 1 43-1 71 4 7  ( 1 977).  
iSource: U.S. Public Health Service, Drinking Water Standards, PHS publication 056, 1962. 
jSource: U.S. E nvironmental Protection Agency. Quality Criteria for Water, EPA-440/9·76·023, July 1976. 
k Data are medians. 

4 . 6 . 2 . 2  B i o l ogica l  systems 

The most comp l ete data on the b i o l og i c a l  characteri s t i cs of the Sa vannah Ri ver and some of i ts 
tri butari es that dra i n  the SRP s i te are contai ned i n  a series  of reports i ssued by the Ph i l a
del ph ia  Academy of Natura l  Sci ences (ANSP ) . 3 0 , 3 1  The streams dra i n i ng the SRP s i te ori g i nate i n  
up l and a reas and have moderate gradi ents and re l a t i ve l y  narrow fl oodpl a i n s  over much o f  the i r  
l engths ; however,  the i r  l ower porti ons are bordered by fl oodpl a i n  swamp . Heated reactor effl uents 
d i scharged to Four Mi l e  Creek ,  Pen Branch,  and Steel Creek have e l imi nated much of  the swamp 
vegetation  border ing  these streams as we l l  as porti ons of the l arge ri veri ne swamp ( borderi n g  
the Savannah R i ver )  i n to whi ch they fl ow. 3 2  The fl ora and fauna of  each of these streams bel ow 
heated effl uent d i scharges a re extremel y  impoveri shed ; on ly  a few speci e s  of thermophi l i c bacteria 
and  a l gae a re a bl e  to s urvi ve in some of the hotter areas . 22  Some f i s h  and i nsects are found i n  
the coo l er port i ons  o f  these streams « 40°C ) .  Heated d i s charge to Steel Creek ceased around 
1 968 . I n i t i a l  recovery of i ts b i o ta has been s l ow, 32  but  i t  has accel erated more recentl y .  

B i o l og ica l  commu n i t i e s  o f  the Savannah R i ver  near the SRP s i te are genera l l y  typi ca l  o f  those of 
l arge southeastern U . S .  r i vers . Two anthropogen i c  a l terati ons to the r i ve r  - dredgi ng i n  the 
ma i n  channel up to Augusta , Georg i a ,  duri ng the 1 950s and compl eti on of  upstream reservo i rs 
( Cl ark H i l l  Reservo i r  i n  1 95 2 ;  Hartwe l l Reservoi r  i n  1 96 1 ) - have affected b i ota by reduc i ng 
sha l l ow habi tat and reduc i ng transport of sed i ment and a l l ochthonous parti cu l ate organ i c  mate
r i a l . The fl ora of the Savannah R i ver  is domi nated by d i a toms a l though bl ue-green a l gae are at 
t imes an important  component  of the assembl age . The mos t d i verse a l gal  fl ora con s i s tent ly  
occurs duri ng summer,  coi n c i dent wi th l ow fl ow and l ess  turb i d  water when l i ght  penetrati on i s  
greater .  The a bu ndance and spe c i es d i s tri bution  of phytop l a n kton resu l t , to  some extent , from 
overfl ow from upstream reservoi rs .  Macrophytes ,  most of whi ch are rooted , are l im i ted to shal l ow 
a reas of reduced c urrent,  such  as i n  oxbows , beh i nd sand bars , i n  swamp areas , and a l ong the 
s ha l l ow marg i ns of tri butaries . 

Shal l ow areas and backwaters of the Savannah R i ver  near the SRP s i te s upport d i verse benth i c  
popul ati ons ; however, the bottom o f  most open port i ons  o f  the r i ver  cons i s ts o f  s h i ft i n g  sand 
that does not prov i de optimum hab i tat  for bottom-dwe l l i ng i nvertebrates . The tota l number of 
i n vertebrate spec i es decreased s ha rp l y  dur ing  the 1 950s pri mar i l y  as a resu l t  of dredg i n g ,  and 
d i vers i ty had not recovered ful l y  by the mid 1 960s . 3 3 
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As i s  typ i ca l  of southeastern coastal p l a i n  ri vers and streams , the Savannah R i ve r  and i ts 
associated swamp and tri butaries  have a very di verse fi s h  fauna . 34 Se ven ty-n i ne spec ies  have 
been found in the reg i on near the SRP s i te . 3 5  Dred g i n g  and reservoi r  comp l e t i on (and perhaps 
water qual i ty degradat i o n )  may have been respons i b l e  for a grad ual dec l i ne in the tota l n umber 
of spec ies  present s i nce 1 960 . 3 5 

The Savannah Ri ver supports both a commerc i a l  and sport fi shery .  Important  commerc i a l spec i es 
are the American shad A losa sapidissima, h i c kory shad A losa mediocris, and stri ped bass  Morone 
saxatilis, a l l  of wh i c h  are anadromous . Warm water f i s h i n g  consti tute s the bu l k of the sport 
f i s h i ng i n  the Savannah R iver .  The most i mportant game spec i e s  are l argemouth bass , smal l mouth 
bass , p i c kere l , crappi e ,  bream ( sunfi s h ) ,  and catfi s h .  Reservo i rs and l a kes upstream from the 
SRP provi de a l arge porti on of the ava i l ab l e  fi s h i ng waters . 

The fl ora and fauna of Upper Three Runs Creek are characteri s t i c  of re l at i ve l y  und i sturbed , 
soft , b l ackwate r streams of  the southeastern Uni ted States . A d i ve rse assembl age of attached 
d i atoms is �resent ;  occa s i ona l  mats of the ye l l ow-green a l ga Vaucheria s p .  occ ur  dur ing  
s ummer . 3 6 , 3 B l ue-green a l gae are rare . Shad i ng by the  dense hardwood overstory l im i ts l i ght  
penetration  and a l ga l  growth d ur i ng summe r .  Where the  forest canopy i s  open , rooted aquat i c  
pl ants , such a s  Val lisneria americana a n d  Potamogeton epihydrous, occ u r .  

The macroinvertebrate assemb l age i n  Upper Three Runs Creek a n d  i ts tri butaries i s  extreme l y  
d i verse . I n  add i t i on to the endemic  southeastern fauna , many typ ica l  northe rn and mounta i n  
s pec i es occ ur ,  ref lect ing  i ts cool temperature ( because o f  shad i ng i n  s ummer )  a n d  l ow suspended 
part i c u l ate 1 0ad . 3 7 , 3 8  I t  a l so conta i ns many rare spec ies  a n d  h a s  been descri bed as a n  outstand
i ng exampl e of a re l at i ve l y  unpo l l uted ,  spri ng-fed , sandh i l l s  stream . 3 8 Al though the stream 
bottom i s  most ly  sand and soft s i l t  wi th occas i ona l  roc k outcrops , a bundant s ubme rged l ogs and 
tree l i mbs form exce l l ent s ubstrates for aquat i c  i nsects . 

F i fty-ei ght spec ies  of fi sh  have been reported from Uppe r Three Runs Creek , and a l though some 
ev i dence i nd i cates that the tota l number of spec ies  now present may be somewhat fewer than i n  
the early  1 950s , the fi s h  commun i ty i s  sti l l  very d i verse . 1 5 , 3 6 , 3 9  Upper Th ree Runs Cree k may 
be seasona l l y i mportant as a n urse ry h a b i tat for a n umber of i mportant  spec i e s  found pr i mari l y  
i n  the Savannah Ri ver,  i nc l ud ing  the Ameri can shad A losa sapidissima, the bl ueback herri ng  A losa 
aestivalis, and the stri ped bass Morone saxatilis. Upper Three Runs Cree k may a l so be an 
i mportant spawn i n g  ha b i tat for the b l uebac k herri n g .  Fi s h  have a l so been reported i n  the sma l l 
unnamed tri butary to Upper Three Runs Cree k that dra i ns the proposed DWFP s i te ( S -area ) .  Ten 
spec i e s  were caught dur ing  a study by the Savannah Ri ver Ecol ogy Laboratory , 4 0 i nd i cati ng that 
sma J l headwater streams i n  the Upper Th ree Runs Creek bas i n  may be i mportant  as feedi n g areas or 
refuges for the f i s h  commun i ty .  

The f l oodp l a i n  swamp ecosystem borderi ng Upper Three Runs Creek probab ly  p l ays a n  i mportant  ro l e  
i n  s tream funct i on i n g .  Exports o f  organ i c  materi a l  to the stream v i a  l i tterfa l l and fl u v i a l  
trans port support heterotroph i c  processes , the reby i ncreas i n g  stream secondary product i v i ty .  I n  
addi t ion , the swamp l i tter l ayer seasona l l y supports l arge aquat i c  i n verte brate popu l a t i ons that 
may be foraged by j uven i l e  or sma l l adu l t  fi s h  abl e to mi grate i nto these waters dur ing  pe ri ods 
of h i g h  wate r l eve l . F i na l l y ,  cond i t i ons i n  the swamp may mod i fy vari ous  phys i ca l  or c hemi cal  
cond i ti ons in  the stream system,  s uch a s  water ve l oc i ty ,  nutrient concentrati ons , and sed i ment 
l oads , parti cu l arly duri ng  peri ods of h i gh streamfl ow. 

Four Mi l e  Cree k l i es in a narrow , wooded , moderate l y  s l oped va l l ey .  The average f l ow upstream 
of a ny pl ant d i scharge is l e s s  than 15 Lis and is i ncreased by effl uents from F- and H-areas and 
natural  dra i nage to a bout 550 Lis j ust  above the confl uence wi th C-reactor d i scharge , about 
1 0  km downstream from a l terna ti ve s i te A . 1 9  The natura l  s tream channe l  downs tream of i ts con
fl uence wi th C-reactor d i scharge canal  has been scoured and w i dened cons i derab l y ,  and much of 
the border ing  vegetat i on has been e l imi nated as a resu l t of the heated d i scharge from C-reactor.  

Wate r q ua l i ty c haracter i st ics  of Four Mi l e  Creek ups tream of heated effl uent d i scharge are 
presented i n  Ta b l e  4 . 1 7 .  Four  Mi l e  Creek has h i gher pH (median  6 . 4 ) , l eve l s  of tota l di sso l ved 
so l i ds ( mean 60  mg/L ) ,  and concentrati ons of c h l or ide , n i trate , s u l fate , sodi um , and cal c i um 
than does Upper Three Runs Cree k .  

The fl ora and fauna o f  Four Mi l e  Cree k downstream o f  the cool i ng water d i scharge from C-reactor 
are reduced , refl ecting  the overri d i ng i nfl uence of l arge fl ows and h i g h  temperature s .  Temper
atures  of secti ons of Four Mi l e  Creek up to 3 km downstream of the therma l d i scharge regu l ar ly  
exceed 50° C .  Thermoph i l i c  bacter ia  and  b l ue-green a l gae compri se the  f l o ra of these waters , 
fi l amentous  green a l gae are abundant i n  coo l er reg i ons downstream where temperatures are common l y  
30 to 37° C . 2 2  An i nvesti gation  during  the early  1 950s i nd i cated that Four Mi l e  Cree k had a 
d i verse f i s h  and presumab ly  a d i verse i n vertebrate fauna before therma l impacts were fe l t . 3 9 
Cu rrent l y ,  howeve r ,  aquatic i n vertebrate popu l ations  downstream from the thermal d i scharge ar: 
very l i mi ted . 
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Wi th the exception  of the mosq u i to fi s h ,  Gambusia affinis , wh i ch can tol erate temperatures up 
to about 41 ° C ,  few f i s h  occur i n  the therma l l y  al tered areas . 3 5 Du r i n g  reactor shutdown , 
heated effl uent ceases , the stream returns to ambi ent temperatures , and fi s h , parti c u l arl y the 
spotted sunfi s h ,  Lepomis punctatis , and the redbreast  s u nfi s h ,  Lepomis auritus , rei nvade from 
downstream area s .  However, even i n  sect i ons  of Fou r  Mi l e  Creek upstream of heated effl uent 
d i sc harge , the d i vers i ty and abundance of fi s h  and , to some extent ,  aquati c i nvertebrates , are 
reduced i n  compari son w i t h  Upper Three Runs Cree k ,  pro bab ly  as a resu l t  of the i so l ati ng  
i nfl uence of t he  thermal effl uent on recrui tment downstream . 3 5  

Sun  Bay , a caro l i na bay on t he  S-area s i te ,  was  parti a l l y  drai Qed and  bul l dozed i n  1 978 . A s  a 
res u l t  of thi s d i s turbance , Sun Bay has a s horter hydroperi od than mos t  caro l i na bays of s i m i l a r  
s i ze ,  and i ts central area i s  bei ng co l o n i zed by weedy pi oneer spec i es i n  what appea rs to be 
an  early stage of o l d  fi e l d  s ucces s i on . 1 9 The tree , s h ru b ,  and herbaceous zones s urro undi ng the 
centra l area are st i l l  re l ati vely i ntact . Compared wi th und i stu rbed caro l i na bays , dra i ned Sun  
Bay prov i des a somewhat reduced habi tat for aquati c spec i e s  and  for those that use  the open 
water port i on of the bay for mati ng , breed i ng ,  or  as  a nursery area ( parti cu l arly amph i b i a ns ) .  
The l ow abundance of vertebrate fauna i n  and  around Sun  Bay compared wi th that of an  und i sturbed 
caro l i na bay has been attri buted to l ack of j uven i l e  rec ru i tment of amph i b i ans  at Sun Bay because 
of the l ack of water duri ng  the grow i n g  seaso n .  A recent SREL study has demonstrated the 
importance of caro l i na bays to repti l e ,  amphi b ian , and  sma l l mamma l popu l at ions  in  the s urroundi ng 
area . 4 0 

4 . 6 . 2 . 3  Rare or u n ique  bi ota 

The South Caro l i na Wi l d l i fe and Mari ne Resources Department ma i nta i ns a l i st of confi rmed 
s i ghti ngs and  col l ect ions  of b i ota a s s i gned as endangered , threatened , or of spec i a l  s tatewi de 
or  reg iona l  concern or  u n i que aquati c speci e s . Among the spec i es l i s ted , and  occu rr i n g  or  
expected in  the Savannah Ri ver P l ant  area (Tab le  4 . l 8 ) ,  on ly  the  Ameri can a l l i gator A l ligator 
mississipiensis i s  on the Federa l  l i st of endangered s pec i es . Al l i gators have been observed i n  
Par Pon d ,  Lower Th ree Runs  Cree k ,  Steel Cree k ,  and i n  the swamp borderi ng  the Savannah Ri ver . 4 1  
I t  i s  est imated that approx imate l y  1 00 adu l t  a l l i gators res i de i n  Par Pond . 4 1 , 42 Al l i gator 
acti v i ty i n  Four  Mi l e  Creek i s  u n l i ke l y  because of the thermal effl uen t .  Upper Three Runs 
Creek i s  genera l l y  u n su i ta b l e  ha b i tat upstream from Road F ( Fi g .  4 . 2 )  because of the swi ft 
c u rrent and steep ban k s .  However, l i m i ted a l l i gator acti v i ty cou l d  occur i n  i mpounded porti ons  
of the stream and areas downstream from Road A ,  parti cu l arly in  oxbow l a kes . No a l l i gators 
were observed i n  Upper Three Runs Creek by Murphy ; 4 1  however , nests have been reported prev i ou s l y  
near t h e  creek . 4 3  T h e  swamp borderi ng the Savannah Ri ver wou l d  appear t o  b e  s u i tabl e a l l i gator 
habi tat  because  of i ts s l ow-movi ng water , deep s l oughs , nesti ng areas , and abundant prey . 

Of the aquat i c  pl ants  l i s ted as bei ng of spec i a l  concern ( Ta b l e  4 . 1 8 ) , the pi n k  t ic kseed Coreopsis 
rosea, s pathu l ate seedbox Ludwigia spathulata, l i tt l e  burhead Echinodorus parvulus, and green
fri nged orc h i d  Habenaria lacera have been col l ected on the SRP s i te .  Among the herpeti l es ,  the 
spotted turt l e  Clemmys guttata has been reported from Upper Three Runs Cree k .  The eastern 
b i rd-voi ced tree frog Hy la avivoca i s  l oca l l y common ,  l a rgely i n  the ri ver swamp . The eastern 
ti ger sa l amander Ambystoma tigrinum tigrinum i s  found  throughout the SRP area . 4 3  The p i ne 
ba rrens tree frog Hy la andersoni has not been reported at the SRP s i te .  
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Table 4.1 8. Rare or unique aquatic species i n  the vicinity o f  the SRP 

Scientific name 

Coreopsis rasea 

Ludwigia spathulata 

Echinodorus parvulus 

Habenaria lacena 

Utricularia olivacea 

Utricularia floridana 

Myriophyllum laxum 

Ptilimnium nodosum 

Mavaca fluviatilis 

Rhexia aristosa 

Peltandra sagittaerolia 

Alligator mississippiensis 

Clemmys guttata 

Hv/a andersoni 

Ambystoma tigrinum tigrinum 

Hyla avivoca ogechiensis 

Common Name 

Macrophytes 

Pink tick seed 

Spathulate seed box 

Little burhead 

Green·fringed orchid 

Dwarf bladderwort 

Florida bladderwort 

Loose water-m ilfoil 

Savannah bishop-weed 

Stream bog-moss 

Awn·petaled meadow beauty 

White arrow-arm 

American a l l igator 
Spotted turtle 

Harpetiles 

Pine barrens tree frog 
Eastern tiger salamander 
Eastern b ird-voiced tree frog 

·Confirmed in Aiken, Barnwell, or Allendale Counties, S.C. 

Occurrence in vicin ity8 

x 

x 

x 

x 

x 

x 

x 

x 

x 
X 

X 

Status 

Statewide concern 
(Threatened) 

Statewide concern 
(Threatened) 

Statewide concern 
(Threatened) 

Statewide concern 
(Th reate ned ) 

Statewide concern 
(Threatened) 

Statewide concern 
( E ndangered) 

National concern 
(Threatened) 

Statewide concern 
(E ndangered) 

Of concern 
( U n resolved) 

Regional concern 
(Th reate ned ) 

Regional concern 
(Threatened) 

Federal endangered 
Special concern in S.C. 
Endangered i n  S.C. 
Special concern in S.C. 
Special concern in S.C. 

Source: G reeter, S.  Endangered species information for South Carolina. South Carolina Wildl ife and Marine 
Resources Department, P.O. Box 1 67, Dutch Plaza, B uilding D ,  Columbia, South Carolina 29202. 
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5 .  ENVI RONMENTAL IMPACTS FROM IMMO B I L IZAT ION ALTERNAT IVES 

Potenti a l  impacts to the envi ronment of the three a l ternat i ve acti ons are descri bed in th i s  
sect ion . Potenti a l  envi ronmenta l effects for the reference immobi l i zat ion a l ternati ve wi l l  
be used as the base for d i scus s i on .  Potent i a l  envi ronmenta l effects for the de l ay of reference 
i mmobi l i zati on a l ternati ve and the staged process a l ternat i ve wi l l  not be repeated un l ess they 
d i ffer from those g i ven for the re ference i mmobi l i zati on a l ternati ve .  

5 . 1  REFERENCE IMMOB IL IZAT ION ALTERNATIVE 

5 . 1 . 1  Construct i on 

5 . 1 . 1 . 1  Land use and soci oeconom i c  impacts* 

Fo r t he reference immobi l i zation  a l ternati ve ,  the number of  constructi on wo rkers requ i red wi l l  
approach 5000 , i ncl ud i ng 4200 craft and 800 managementt and other worke rs . 1  Dependi ng on the 
schedu l e of the Vogtl e Nucl ea r Power P l ant , with a wo rk force pea k i n g  in 1 983 or 1 985 ( as s um ing  
a two-year del ay for  worst-case ana l ys i s ) , t he  numbe r  of  potent ia l  i n -movers* i nto the  primary 
i mpact area wi l l  range from 870 to 1 450 .  The total expected popu l at i on associ ated with  these 
i n-movers wi l l  be w i t h i n  the range of  2 1 00 to 3500 . 

The ant i c i pated number of school -age chi l dren i n  the tota l i n-mover popu l at i on i s  expected to 
range from 41 0 ( see Tab l e  5 . 1 )  i f  the pea k  work force at Vogtl e occurs in 1 983 , to 700 ( see 
Tab l e  5 . 2 )  i f  the pea k  work force at Vogtl e occurs in 1 985 . Gi ven a pea k  work force at Vogtl e 
i n  1 983 ,  the projected 41 0 schoo l - age ch i l dren assoc i a ted wi th the DWPF are not expected to 
a ffect any of the pri mary impact area counties except Barnwe l l County , where enro l l ments i n  the 
c i t i es of Barnwe l l ,  Wi l l i ston , and B l ackvi l l e  may i ncrease around 1 . 3% .  I f  the peak work force 
at Vogt l e  i s  de l ayed two years unti l 1 985 , the projected i n-mi grant 700 school -age ch i l dren 
associ ated wi th the DWPF may have a s i gn i fi cant impact in the c i ty of Barnwe l l ,  where a 2 . 6% 
i ncrease i n  school enrol l ment may occur ;  thi s concl u s i on i s  based on the ass umpt i on that one
h a l f of the i n-movers to Ba rnwe l l County rel ocate in the c i ty of Barnwe l l .  Add i t i onal ly , the 
700 schoo l - age c h i l dren may have an i mpact on the school systems wi thi n Al l enda l e  and Bambe rg 
counties  because  i n  1 986 a s hortfa l l in school capaci ty i s  e xpected to occur ;  however, the DWPF  
contri but ion to thi s s hortage i s  expected to  const i tute only 0 . 8% .  

The tota l n umber of  i n-move rs i nto the pri mary impact a rea i s  not ant i c i pated to s i gn i fi cant l y  
a ffect hous i ng i n  the area except for those counti es where a s ho rtage i n  hou s i ng types a n d  u n i ts 
i s  projected to occur because of  i nd i genous popu l ati on growt h .  I f  Vogtl e remai ns on schedul e 
and  t he peak work  force at Vogtl e occurs i n  1 983 , the expected 2 1 00 i n -move r popu l ati on attri b
utab l e  to DWP F  peak construction  i n  1 986 may i ncrease the potent i a l  hous i ng demand i n  Ba rnwel l 
County by 1 0% ,  addi ng to a preexi st ing  s hortage of  mu l t i fami l y  homes and mob i l e  home u n i ts . 
I f  the peak construction  per i o d  at Vogtl e i s  del ayed unti l 1 985 ,  the expected 3500 i n -move rs 
associ ated wi th the DWPF i n  1 986 wi l l  i ncrease the demand i n  Ba rnwel l County for mul t i fami l y  
a n d  mob i l e  home u n i ts by 1 5% .  Add i t i onal l y ,  the 3500 i n -movers for the DWP F  may a l so add to 
the al ready s i gn i f i cant shortfal l i n  hous i ng in Al l enda l e  and Bamberg counti es , but the DWPF  
contri bution  to  th is  s hortage wi l l  be l ess  than  0 . 5% of  tota l demand . 

* As sessment concl u s i ons i n  th i s  secti on are based upon Socioeconomic Assessment of Defense 
Waste Processing Facility Impacts in the Savannah River Plant Region by E .  B .  Pee l l e ,  J .  H .  Reed , 
and  R .  H .  Stephenson , ORNL/n�-7893 u n l ess otherwi se noted . 

tThe construct i on i ndustry average of 1 6 . 5% overhead , and s upport staff for n uc l ear powe r 
projects was u sed i n  ca l cu l ati ng total work force for thi s project . 1 Hence , i t  i s  est imated 
that 800 management and s upport workers wi l l  be requ i red . Di fferent est imates uti l i z i ng 8% 
overhead and support staff were presented by du Pont constructi on department , as s hown i n  Fi gs . 
3 . 1 1  and 3 . 1 9 . The h i gher estimates add conservat i sm to the soci oeconomi c i mpact assessment . 

* Beca use of model and data l i mi tat ions , " i n-movers " as u sed here a l so i nc l udes some wee k l y  
travel ers a s  we l l  as workers w h o  move i nto the area .  (Week ly  trave l ers are those workers who 
l i ve near the work s i te duri ng the week  and trave l home only on wee kends . )  

5 - 1  
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Table 5.1 . Socioeconomic impact o n  primary impact area from the construction of the reference immobilization alternative, 
Vogtle on schedule: 1 986 DWPF peak 

Cou nty 

South Carolina 

Aiken 

Al lendale 

Bamberg 

Barnwell 

Georgia 

Colu mbia 

R i chmond 

Tota le  

Genera l  i mpacts' 

B asel ine 
population 

1 986 

1 1 5,650 

1 1 ,550 

1 9,275 

23,050 

46,625 

1 93,250 

409,400 

Work force a 

Commute rsC 

3,900 

I n .migrantsd 

425 

25 

25 

1 50 

40 

200 

870 

Population 
increase 
(DWPF ) 

N o. (%) 

1 ,040 (0.9) 

60 (0 .5)  

55 (0.3) 

360 ( 1 .6 )  

1 00 (0 .2 )  

490 (0.3) 

2 , 1 00 (0.5 ) 

Schools 
increaseb 

(DWPF)  
No .  

1 98 

1 3  

1 1  

73 

20 

96 

4 1 1 

(%) 

(0.8) 

(0.5 )  

(0.3) 

( 1 . 3 )  

(0. 2 )  

(0.3 )  

(0. 4 )  

Housing 
demand-supply 

Adequate 

Shortage in s ingle family un its. 
DWPF demand < 0 . 1 %  of 
total demand 

Shortage in  single family u n its. 
DWPF demand <0.1% of 
total demand 

Shortage in mobi le home and 
multi family un i ts, DWPF 
demand � 2% . 

Adequate 

Adequate 

Public services: N o  noticeable i m pact on pol ice and fire services. Neg l igible water and sewer demand increases. 

Public finance: Moderate i mpacts. No DWPF property tax paid to local ju risdictions. Add itional tax revenue from new worker 
homes property taxes. sales and use taxes may not equ a l  cost of services. 

Economic base: Significant impact on area economic base from S65.8 mi l l ion  in  direct salaries. Sl ightly fewer ind i rect and 
induced jobs than for reference case with Vogtle delayed. Some inflation in  local prices, increases in local wage rates, and 
rise in  consumer demand. 

Roads and traffic: Minor  impacts off the site. Major onsite congestion may occur during shift changes. 

Land use change: No noticeable impacts. N ormal growth changes will overshadow DWPF effects. 

Historical and archaeological: No i m pact. F ive Barnwell historic sites may be d istu rbed by commercial and residential development. 

a Local movers (250) not  included. Total overa l l  � 5000. 
b Entire i ncrease assumed to OCcur in one year. Peak in·migran t  enrol lment is d ivided by total student enro l lment. 
C Jobs f i l led by existi n g  residents. Indiv idual county commuting tota ls  are not given because ( 1 )  a l l  w i l l  be existi ng residents whose 

road use in h ome areas is a l ready felt, and (2 )  maximum traffic impacts as workers converge on the roads near the S R P  were found not 
to affect levels of service signi ficantly. 

dSome weekly travelers i nc luded. Most are local mover category. 
" Numbers may reflect rounding errors. 
'I m pacts apply to all cou nties in primary i m pact area. 

On l y  m i nor i mpacts on f i re and pol i ce services ( up  to a maxi mum of three add i t i ona l  pol i ce 
offi cers and seven addi ti ona l f i re personnel  per county ) wi l l  occur des p i te the peak construc
t i o n  per iod a t  Vogtl e occ urr i ng i n  1 983 or 1 985 . The i n-movers associ ated w i th the DWP F are 
expected to have negl i g i b l e  impact on the demand for water and sewage servi ces i n  re l at i on to 
the overa l l demand .  

The  DWP F construct i on work force wi l l  contri bute to the  l ocal  economy of  the  area d i rectl y 
through the payment of i ncome and property taxe s ,  l i censes , and user fees and i nd i rect l y  through 
the purchase of goods and servi ces in the l ocal  area . To the contri buti ons of the cons truc t i on 
work force , part i cu l ar ly  those who are i n-move rs , wi l l  a l s o be added the d i rect purchase of 
goods and  serv i ces  wi th i n  the area for the actual  construct ion of the DWPF . The economi c bene
f i ts accru i n g  to the pr imary i mpac t area wi l l  be offset by i ncreased l ocal  governmen ta l costs 
for add i ti onal servi ces to the i n-mover popu l at ion .  Loca l government costs may not be fu l l y  
offset by h i gher tax revenues . 

Land use  changes are expected to be m inor ,  espec i a l l y  i n  re l at i on to the n ume rous l and use 
c hanges expected from norma l growth and deve l opment in the area i ndependen t of the DWP F .  
Cons truct i on o f  the DWP F wi l l  not enta i l the acqu i s i t i on by the Federa l government of any 
add i t i onal property . 
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Table 5. 2. Socioeconomic impact o n  primary impact area o f  reference immobil ization alternative with Vogtle 
delayed - construction 1 985 Vogtle peak ,  1 986 DWPF peak (maximum impact case) 

�--�---

Population Schoolsb 

Population Work forcea increase increase Housing:  
Cou nty 

1 986 CommutersC I n-migrantd (DWP F )  ( DWPF)  demand·supply 
No. (%) No.  (%) 

South Carol ina 
Aiken 1 1 5,600 630 1 ,530 ( 1 .3)  300 ( 1 .2) Slight shortage in  mu ltifami ly 

and mobi le homes 

Allendale 1 1 ,550 45 1 1 0 ( 1 .0) 23 « 0.8) Shortage in single-family un its; 
DWPF demand, <0.5% of 
total demand 

Bamberg 1 9,275 45 1 1 0 (0.6 ) 2 1  « 0.5) Shortage in  single-family un its; 
DWP F  demand, <0.5% of 
total demand 

Barnwell 23,050 290 690 (3.0) 1 40 (2.6) Shortage in  mobile homes 
DWP F  demand = 10 + % of 
total Georgia 

Columbia 46,625 70 1 65 (0.3) 33 « 0.3) Adequate 

R ichmond 1 93,250 375 900 (0.5) 1 79 « 0.5) Adequate --�----
Totale 409,400 3,350 1 ,450 3,500 (0.9) 696 « 0.8) 

General i mpactsf 

Pu bl ic services: Minor  impacts on pol ice and fire services. Negl i g ible impacts on water and sewer services because of  current excess 
capaci ty . 

Public finance: Moderate impacts. No DWPF property tax paid to local governments. Additional tax revenue from new property tax and 
sales and use taxes may not equal cost of services. 

Significant impact from $66 mi l l ion worker salaries and additional ind i rect and induced salaries. Some inflation in  local Economic base: 

prices, increase in local wage rates and strong consumer demand. 
Roads and traffic: Minor  i mpacts offsite. Major onsite congestion may be created at s h i ft changes. 
Land use change: Minor impacts. Normal growth overshadows DWPF impacts except for possible mobile home increases i n  Aiken and 

Barnwell counties. 
Historical and archaeological: No i mpact expected. F ive Barnwell National H istoric Register sites may be affected by anci l l ary residential 

and commercial development. 

a Local movers (200) not included. Total workforce � 5000. 
b Entire increase assumed to occur in one year. Percentage is calculated by dividing peak enro l lment by total student enrol l ment. 
C J o bs f i l led by local residents. I ndividual county commuter totals are not given because ( 1 )  all wil l  be existing residents whose road use in 

home areas is al ready felt, and (2) maximum traffic impacts as workers converge on the roads near the SRP were fou nd not to affect levels of 
service significantly. 

dSome weekly travelers included in  both in·migrant and local mover categories. 
e Discrepancies may occur as a result of rounding. 
f l mpacts apply to a l l  counties in  primary impact area. 

No d i rect i mpacts from the DWPF on area h i stor ica l  or archaeo l og i ca l  s i tes are expected , 
a l though the fi ve s i tes  i n  Barnwel l l i sted i n  the National Register of Historic Places coul d 
be d i s turbed by anci l l ary commerc i a l  and resi denti a l  devel opment i n  the area . 

Add i t i onal  traffic  i n creases can be expected on roads l ead ing  to SRP , part i c u l ar ly  from Ai ken , 
Augusta , and Barnwe l l ,  because of i ncreases i n  constructi on worker commuti ng . These major  roads 
are mu l ti l ane h i ghways ; so  norma l traffi c congestion  during peri ods of constructi on worker com
mut i ng i s  not ant ic i pated to reduce h i ghway capaci ty be l ow an acceptab le  l evel of serv ice 
(Appendi x  E . g ) . 
The mos t  s i gn i f i cant econom i c  impact i s  on the reg i ona l  econom i c  b ase because about 3500 jobs 
are f i l l ed by exi s t i ng res i dents and about 1 5 , 000 i n d i rect and i nduced jobs,  b ased on nat iona l  ITC i nput/output mu l ti p l i er s ,  might be  created in  response to the payro l l  of $66 m i l l i on in  the peak 
year . These j obs  wi l l  create add i t i on a l  consumer demand throughout the area and , in  turn ,  create 
some i ncrease i n  l oca l  pri ces and l oca l  wage rates dur i ng the peak per i od .  These effects are 
i nten s i f i ed by the s imu l taneous construction  of Vogt le  and the DWP F .  



5 . 1 . 1 . 2 Non rad i o l ogica l  i mpacts 

Construction safety 
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Construct i on of the DWPF i s  expected to be the respons i b i l i ty of E. I .  du  Pont de Nemours & 
Company, DOE ' s  pr ime contractor for operati on of the SRP . Dur ing  construc t i on of the or i g i na l  
SRP , the con struction  forces reached a max i mum of  about 3 5 , 000 workers , and  the  organ i z at i on 
estab l i s hed wor l d  records for constructi on s afety. I n  1 980 , Du Pont Construct i on at SRP 
ach i eved e l even m i l l i on man-hours of work wi thout a l ost-time i nj ury. For that year, the 
acc i dent rate for Du  Pont Constructi on forces at SRP was 0 . 10 l os t-t ime i nj ur i e s  per 200 , 00 0  
expos ure hou se,  the normal  un i ts o f  the Nat i ona l  Safety Counc i l  ( NSC ) .  Th i s  rate i s  a lmost 
forty-fo l d  better than the 1 980 NSC average of 3 . 89 for the constr ucti on i ndu stry over al l .  
F i gure 3 . 1 4  i nd i cates that about 1 3 , 500  man-years of construct i on work i s  req u i red to bu i l d  
the proposed DWPF .  Th i s  estimate corresponds to about 1 3 - 1 4  l os t-t ime i n j u r i es for the DWPF 
construct i on project at the 1 980 rate , versus  500 for the project at the constructi on i ndu stry 
average rate . 

Te rres tri a l  eco l ogy 

The DWPF wi l l  req u i re approximate l y  60 ha of l and to be commi tted for the l i fe of the project 
and an add i t iona l  40 ha to be a l tered by cons tructi on acti v i ty .  U p  to a n  add i t i onal 40 ha may 
recei ve some cons truct i on impact .  Constructi on of the DWPF i n  S-area wou l d  res u l t i n  the l oss  
of approxi mate l y  3 ha of bottoml and hardwood forest ,  7 ha of turkey oak forest , and Sun Bay ( a  
prev ious ly  d i sturbed caro l i na bay ) .  The rema i n i ng area t o  b e  l ost  now cons i sts of forests of 
l ob l o l l y ,  s l ash , or l ongl eaf p i n e .  

Constructi on of the D W P F  wi l l  res u l t i n  the death or d i s l ocati on of some wi l d l i fe and reduce 
hab i tat  a va i l ab i l i ty .  I n  S-area , Sun Bay ( one of about 200 carol i na bays on the SRP s i te )  is a 
l oca l ly  important reproduct i ve habi tat  ( Sect .  4 . 6 . 1 )  that s upports a much l arger ,  but  undefi ned , 
a rea , wh i ch i s  characteri st i c  of a l l carol i na bays . The l oss of Sun Bay wou l d  have an impact on 
the l ocal  amph i b i an and aquati c repti l e  popu l at ion .  

No Federa l l y protected endangered o r  threatened spec ies  wou l d be affected by cons truc t i on i n  
S-area ( Sect .  4 . 6 . 1 ) .  Three pl ant spec ies  identif ied  by state experts a s  nee d i n g  protect ion 
wou l d be affected by construc t i on i n  th i s  area , howe ver .  A l ocal  popu l ati on of the cree p i n g  
wate r-p l anta i n  Echinodorus parvulus and the spath u l a te seedbox Ludwigia spathulata wou l d  be 
destroyed a l ong wi th Sun Bay . The potenti a l  terres tri a l  eco log i ca l  impacts of construction  at 
the S-area i nc l ude remova l of hardwood forest  and the l oss of Sun  Bay as a breed i ng a rea for 
up l and speci es .  

A l 5-ha 200-Z s i te has been proposed for buri a l  of sa l t  adjacent to Road F i mmed i ate l y  north of 
S-area . The ent i re area is  fores ted in  p i ne ,  approxi mate l y  20% l obl o l l y ,  27% l ong leaf ,  and 53% 
s l ash  p i n e .  No terresti a l  ecol og i ca l  constra i nts to sa l t buri a l  at  the preferred s i te have been 
i denti f ied .  The vegetati on types are abundant on the SRP , are not con s i dered h i gh-qua l i ty 
wi l d l i fe hab i ta t ,  and conta i n  no i denti fied  rare or endangered spec i e s . 

Nonrad i o l og i cal  emi s s i ons  expected to res u l t  from cons truct i on of the DWPF wi l l  be s i mi l ar to 
those for constructi on of any i ndustri a l  fac i l i ty of compa rab l e s i ze .  These wou l d  resu l t  pri 
mari ly  from cons tructi on equ i pment ,  truck tra ff i c ,  and s i te d i s turbance and cons i s t  of sma l l 
q uanti t ies  of carbon monox i de and hydrocarbons from engi ne exhausts as we l l  as suspended part ic
u l a tes or  dust  from ground s urface d i stu rbance . D u st  can  be  control l ed duri ng  hot  dry weathe r 
by wett i ng the ground surfaces . 

Aquati c eco l ogy 

Aquat i c  ecosystems i n  the v i c i n i ty of  the proposed DWPF s i te wi l l  be a ffected by construction  of 
the ( 1 )  ma i n  fac i l i t i e s ; ( 2 )  rai l road s p u r ;  ( 3 ) ash  bas i n ;  (4)  vari ous  power , commun i cat ion , and  
i n te rarea transfer  l i nes ; ( 5 )  a ccess roads ; and (6 )  sa l tcrete buria l  s i te .  P ri nc i pal poten t ia l  
impacts associ ated wi th these construct ion  acti v i ti e s  are ( 1 )  i ncreased eros ion  and  s ubsequent 
stream s i l tat i on ,  ( 2 )  water chemi stry changes and i ncreased fl ow in streams rece i v i n g  groundwate r 
d ur i ng dewateri ng of  excavated areas , and ( 3 )  d i st urbance o r  destruction  o f  a caro l i na bay on 
the construct i on s i tes  ( s ee Sect.  6 for regu l ati ons govern i n g  wetl ands and Appendi x N for an 
overv i ew of the caro l i na bay as a wetl and ) .  The severi ty of  these i mpacts depends upon the 
construct ion  pra ct i ces used and m i t i gating  measures empl oyed . 

Whenever l and i s  denuded of vegetat ion ,  a potenti a l  for great ly  i ncreased rates of eros i on 
exi sts and , a s  a res u l t ,  i ncreased s i l ta t i on can occur  i n  streams dra i n i ng the d i sturbed s i te .  
Some o f  the factors that determi ne the e xtent o f  i ncreased stream s i l ta t i on resu l ti ng from 
constructi on acti vi t ies  are the proxi mi ty of these acti vi t ies  to streams , l and s l ope , soi l type , 
and ra i nfa l l .  
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The  adverse effects of s i l ta t i on on aquat i c  organ i sms and the i r  hab i tat are wel l documented . 
I ncreased s i l tati on wi l l  reduce pri mary producti vi ty ,  reduce pop u l at ions  of benth i c  i nverte
brates , and e l i mi nate some fi s h  spawn i ng and feedi ng hab i t  downs tream . 2- 1 1  

The adverse i mpact of  i n creases i n  suspended sed i ment concen tration  on Upper Three Runs Creek 
cou l d  be severe a l though temporary un l ess  m i t i gated a s  d i s cussed bel ow beca use i ts b iota are 
adapted to the l ow sed i ment l oads of th i s  re l ati vely undi sturbed southeas tern bl ackwater stream. 
I n  add i t i on ,  construct i on cou l d  s i gn i f icantly  modi fy the val l ey and channel of  a sma l l permanent 
tri butary of Upper Three Runs Creek at the east end of the s i te ,  i ncreas i ng the potent i a l  for 
s i l tat ion probl ems i n  both streams . I ncreases i n  s u spended sed i ment concentrati on i n  Upper 
Three Runs C reek or i ts tri butaries  cou l d res u l t  in reduced pri mary and secondary product i v i ty 
and reduction i n  the i r  val ue as spawn i ng and nursery areas for fi s h .  Mi t i gating meas u res wou l d 
reduce the adverse i mpacts menti oned . Constructi on of the buri a l  s i te (200 - Z )  wi l l  i nvo l ve 
denudati on of approxi matel y  1 5  ha and wi l l  cause some eros i on and s ubsequent s i l tati on of 
s treams drai n i n g  the s i te .  The effects of s i l tati on wi l l  be much less for this  fac i l i ty 
compared wi th the S-area constructi on . 

Most  adverse i mpacts from i ncreased s i l tat ion i n  streams are temporary , and bi ota q u i c k l y  
reco l on i ze a fte r t h e  d i sturbance h a s  ceased . 6  The adverse i mpacts from construction  o n  Upper 
Three Runs Creek and i ts tri butaries  may be s i gn i fi cant but wi l l  be l a rge l y  l i m i ted to the 
peri od of constructi on and a few yea rs thereafter ( a  tota l of from fi ve to e i ght years ) .  Other 
major constructi on has occurred i n  the Upper Three Runs C reek bas i n  i n  the past ( SRP fac i l i t ies  
at  F- and H-areas ) ,  and the  stream has  recovered . However ,  because Upper Three Runs Creek i s  
the on ly  stream a t  the SRP that does not have maj or d i sturbances , i ts degradat ion  duri ng con
s tructi on acti v i t ies  cou l d  adversely affect the f i s h  commun i ty to a greater degree than degra
dation  of one of the other SRP streams . 

Excavati on for the ma i n  process bui l d i ngs  wi l l  req u i re l ocal  dewatering  of the Barnwe l l Formati on 
and pump i ng to l ower the p i ezometri c head in the McBean Formati on (Sec t .  4 . 5 . 2 ) . Dewater ing 
wi l l  be conducted at a rate of 1 2  to 65 L/s  and wi l l  extend over a 1 2- to l 4-month peri od . The 
water wi l l  be d i scharged to the sma l l unnamed tri butary to Uppe r Th ree Runs Creek east of S-area , 
i ncreas i ng i ts fl ow by 5 to 29% .  The  dewatering  vol ume wou l d  range from 0 . 2  to 1 . 2% of the 
average fl ow of Upper Three Runs Cree k in thi s area . Water from the Barnwe l l  Formation  typi cal l y  
has a p H  o f  l ess  than 6 ,  ca l c i um concentrati on o f  l ess  than 6 mg/ L ,  and tota l d i sso l ved sol i d s  
of l ess  than 3 0  mg/L (Append i x  G ,  Tab l e  G . 2 ) .  T h e  McBean Format i on h a s  two d i st i nct subun i ts ,  
a n  upper Eocene sand wi th water qua l i ty characteri st i cs s i mi l a r  to the Barnwe l l  Formati on and a 
l ower Eocene l i mestone wi th a pH of about 7 ,  ca l c i um concentrati on of 1 1  to 1 4  mg/ L ,  and tota l 
d i sso l ved so l i ds of 50 to 70 mg /L .  Water qua l i ty of the unnamed tri butary dra i n i ng S-area to 
whi ch dewater i ng vol umes wi l l  be rel eased is s i mi l ar to the groundwater of the Ba rnwe l l and 
upper McBean formati ons but is l ower in pH , ca l c i um concentrati on , and total d i sso l ved sol i d s  
than the ca l careous porti on o f  the McBean Formati on .  Con s i der i ng  the re l at i ve vol umes of water 
i nvol ved and the s i mi l ari ty of water qua l i ty i n  the unnamed tri butary and in groundwater ,  i mpacts 
on the aquat i c  b i ota of th i s  tri butary as a res u l t  of dewateri ng d i scharge wi l l  be negl i g i bl e  
d u r i ng the early dewate r i ng peri od . As the l ower porti ons o f  the McBean Formation  are dewatered , 
proba b l e  i ncreases i n  ca l c i um concentra t i on of about 2 mg/L and i ncreases i n  total d i sso l ved 
so l i ds of a bout 1 0  to 1 5  mg/L in the rece i v i ng tri butary probab ly  wi l l  have no  effect on aquatic  
b i ota .  Because a further d i l uti on of about 1 00 t imes  occurs a t  the confl uence wi th Upper Three 
Runs Creek , effects on the l atter stream wi l l  be negl i g i bl e  as we l l .  

Impacts on Upper Three Runs C reek res u l t i ng from DWP F constructi on wou l d  be reduced by the use 
of  constructi on practi ces that mi n i mi ze s i te eros i on and stream s i l tati on , s uch as care ful 
contouri n g ,  u se of  sedi ment fences ,  routi ng of s torm runoff water to temporary ho l d i ng bas i ns , 
ma i ntenance of natural buffer strips  a l ong stream channe l s ,  and q u i c k l y  revegetat i ng barren 
l an d .  Constructi on o f  the D W P F  at  S-area wi l l  res u l t i n  the destructi on of  a caro l i na bay 
( Sun  Bay , Append i x  N ) .  

Mon i tor i ng 

Aq uati c i mpacts i n  the Upper Three Runs Creek duri ng constructi on and for some per i od afterward 
cou l d be s i g n i fi cant.  Consequently ,  stud ies  des i gned to mon i tor water qua l i ty and bi ota , par
t i c u l arly benth i c  organ i sms , wi l l  be i n i t iated . 

To comp l y  wi th wetl and protection  regu l ati ons and to determi ne the ecol ogi ca l  i mpacts of e l i mi 
nati ng Sun  Bay ( one of about 200 on the SRP s i te ) , DOE has  req uested  SREL to conduct comprehen s i ve 
ecol og i ca l  stud ies  at  Sun Bay and another s i mi l ar we tl and - Ra i nbow Bay ( as  base l i ne for compari 
son ) . 1 2 The s tud i e s  were i n i ti ated  i n  the spr ing  of 1 979 , and they wi l l  conti n ue through construc
t i on and , i f  necessary ,  three to fou r  years i nto opera t i ons , to de termi ne the eco l og i ca l  i mpacts 
of construct i ng the proposed DWPF at the S-area . Reports wi l l  be publ i s hed annual l y  to document 
the study res u l ts .  
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M i t i ga t i on 

An eros i on and sed iment control p l a n  wi l l  be formu l ated to m it i gate potent i a l  i mpacts from the 
construct i on and operations  phases of the fac i l i ty .  Control methods wi l l  con s i st o f  two bas i c  
types ,  name l y ,  s tab i l i zation  and retenti on o f  materi a l s  i n  pl ace and entrapment  of transported 
mater i a l s pr ior  to d i scharge off the s i te .  I n  s i tu eros i on control methods wi l l  cons i st of one 
or more of the fol l owi n g :  ( 1 ) vegeta t i ve cove r ;  ( 2 )  mu l ches , i nc l ud i ng stone , wood c h i ps ,  
f i ber ,  straw or other s u i tabl e materi a l s ;  ( 3 )  tack i f i e rs ,  i n c l u d i n g  aspha l t  emu l s i ons  o r  chemi cal  
s tab i l i zers ; (4)  nett i n g ,  anchors , ri prap or s i mi l a r  phys i ca l  restra i nts ; and  ( 5 )  control l ed 
s urface fl ow by i n terceptor or d i vers i on d i tches , check dams or s i mi l ar  structures . Entrapment 
of transported materi a l s  can be accompl i shed by the use of sed i ment ba s i ns , f i l ters , fl occu l ents 
or s i mi l a r  meas ures . 

5 . 1 . 1 . 3 Constructi on rad i o l ogi cal  i mpact 

Beca use the proposed s i te for the DWPF is  wi th i n  and part of the DOE-owned SRP , the on s i te 
cons tructi on personnel w i l l  encounter s l i ght ly  e l e vated bac kground l eve l s  of rad i ati on produced 
by the norma l opera t i on of the p l ant fac i l i t i e s . The i ncrementa l  externa l  gamma dose rates 
meas ured at the proposed constructi on s i te averaged 0 . 23 mR/24 h .  Ass umi ng  the construct i on 
worke r spends 2000 hours i n  the area (40 h/week for 50 weeks per year )  the annua l  dose to the 
worker is esti mated to be 20 mi l l i rems . The dose commi tment from the i nha l at ion of rad i onuc l i des 
re l eased to the atmosphere from exi sti ng SRP opera t i n g  fac i l i t i e s  i s  est i mated to be 0 . 4  mi l l i rem/ 
yea r .  Resuspens i on of prev i ou s l y  depos i ted rad i onuc l i des  i s  not a s i g n i f i cant e xposure pathway 
as determi ned by rad i o l og i c a l  s u rveys . Al l doses are we l l  be l ow the standards estab l i shed by 
DOE for uncontrol l ed area s ( 500 mi l l i rems per year ) ; 1 3  thus , no rout i ne mon i tori ng  of construc
t i on workers wi l l  be requ i red . 

Shou l d  constructi on acti v i ty i nvol ve exi sti ng  SRP fac i l i t i e s , s uch as ma k i ng connect ion to 
exi s t i n g  contami nated p i p i n g ,  the procedure and personnel  wi l l  be appropriately mon i tored not 
only to prec l ude any exposure to personnel a bove exi sti ng  standards for worki ng in contro l l ed 
areas 1 3  but a l so to ma i nta i n  exposu re l eve l s  to as l ow as reasonab l y  ach i evabl e .  

5 . 1 . 2  Opera ti on 

5 . 1 . 2 . 1  Land use and soc i oeconomic impacts 

Because the number of operati on workers i s  so much smal l er than the cons truct i on force , the 
i mpact of operati on on surround i ng areas is expected to be  bare l y  not i ceab l e . About 350 of the 
700 operat i on workers wi l l  be l oca l  res i dent s ;  so popu l at i on and schoo l enro l l ment i ncreases are 
expected to be mi n ima l . These n umber s ,  when d i str i buted throughout the i mpact area , * are not 
con s i dered s i gn i f i c ant for pub l i c  servi ces or other factors . Some econom i c  turndown can be 
anti c i p ated when construc t i on ends and operati on beg i n s .  Sa l aries  of the d i rect workers amount 
to $2 1 mi l l ion  and wi l l  sustai n  on ly  some ( about 2900 ) of the potent i a l  1 5 , 000 i n d i rect and i nduced 
jobs created dur ing  the construct i on per iod .  Th i s  dec l i ne in emp l oyment w i l l  have some impacts 
on l oca l  commerc i al recei pts if excess expans i on  of l oca l  econom i es has occurred. However , the 
dec l i ne in emp l oyment wou l d  h ave occurred ear l i er ,  after the comp l et i on of the Vogt l e  project ,  
had DWPF not been bu i l t . Thus ,  operati on of the DWPF represents a net gai n of 700 permanent 
jobs to t he area .  

5 . 1 . 2 . 2  Nonrad i o l ogical  i mpacts 

Terres tri a l  ecol ogy 

The major  i mpacts to te rres tria l  ecosystems wou l d  occu r  dur i ng  the construct i on phase ( Sect .  
5 . 1 . 1 . 2 )  when the p l ant  s i te wi l l  be  conve rted from natura l  vegetati on or  p i ne pl antat i on i nto 
an i ndustri a l  comp l ex · The operati onal  i mpacts di scussed here i n  are l ess  severe . 

A sma l l power p l ant  [�40 MW ( t ) ]  w i l l  burn 5300 kg/h of  coal . The pl ant wi l l  be equi pped wi th 
both e l ectrostatic  prec i p i tato rs and scru bbers to ensure that a l l atmospheri c emi s s i ons from 
burn i ng coal wi l l  be w i th i n  regu l ated l im i t s .  Est imated re l eases are shown i n  Tab l e  5 . 3 .  
Approx imate l y  6 . 0  x 1 06 kg/yea r o f  ash  w i l l  be generated from the burn i ng o f  coal , i nc l  udi ng  the 
parti c u l ates reta i ned by the e l ectrostat i c  prec i p i ta to rs .  Ash wi l l  be s l u i ced to ash ba s i ns , 
wh i c h  have been desi gned for e i g h t  yea rs ' serv i ce .  As s um i n g  that the DWP F  wi l l  operate fo r 
28 years , add it i ona l a s h  d i sposal  capac i ty wi l l  be requ i red . 

* Un l i ke the construct ion work force , operationa l  workers are expected to d i stri bute them-
se l ves throughout the s i x  counties in the same pattern as do current permanent workers at SRP . 
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Table 5.3. Estimated release o f  nonradioactive pollutants from the powerhouse to the atmosphere 

------ - ---- -_ . .  _---_.- --- - ...  - ---------------------- -------- .--- ---��------- -��----��-

S.C. 

Emission ratea Em ission rate 
Material 

( l b / l 06 Btu ) ( kg/h) 

--------� - -�--

Particulates 2.3 0.04 
Sulfur oxides, SOx 2 0  0.32 
Carbon monox ide, CO 2 .7  b 

Organics as methane 2 .7  b 

Nitrogen oxides, NOx 41 b 

Aldehydes 0.01 b 

Carbon dioxide ,  CO2 1 7 ,000 b 

a From the combustion of 5,300 kg/h of coal .  
b No emission standards for coal·fired power plants. 
c No air qual ity standards. 
Source: E I D ,  Section 3. 

S.C. a i r  
emission 

standards 
( l b/ 1  06 Btu) 

0.6 
3.5 

b 

b 

b 

b 

b 

Estimated 
annual average 
concentration 

at site boundary 
(Mg/m3) 

0.006 
0.05 
0.007 
0.007 
0. 1 1  
0.00003 

44. 

Annual average 
ambient 

air 
qual itY standards 

(Mg/m3 ) 
- -------

7 5  
6 0  
80 
c 

1 00 
c 

c 

Condenser cool i ng and a i r  cond i t i on i ng wi l l  be accomp l i s hed by mechan i cal -draft cool i ng towers . 
Makeup water wi l l  come from the Tuscal oosa aqui fer ( l ess  than 20% of e x i s t i n g  SRP us age ) and 
w i l l  be of h i gh qual i ty .  SRP usage of Tuscal oosa water has  no  observabl e i mpact on the aqu i fe r .  
Water c i rcul ati on wi l l  b e  1 . 9 m 3/s  wi th a dri ft rate o f  9 . 5  x 1 0-4 m3 / s .  T h e  0 . 05% dri ft rate 
i s  we l l  above c urrent state of the art for cool i ng towers , but the h i gh qua l i ty of the c i rcu
l at i n g  water (�1 1 2  ppm TDS )  i s  not l i ke l y  to l ead to ecol og i ca l  damage . 

Chem i ca l  wastes that have the potent i a l  for degradat i on of the terrestri al envi ronment wi l l  
ar i se from equ i pment was h  down , coa l p i l e  runoff , ash bas i n  effl uen t ,  and sp i l l s .  These l i qu i ds 
are to be d i rected to a chemi cal  wastewater treatment fac i l i ty and u l t i mate l y  d i scharged to Four 
M i l e  Cree k .  Dr ied  s l udge wi l l  be d i sposed of i n  exi s t i n g  l andfi l l s .  Noth i ng shou l d escape i nto 
natura l  s urroundi ngs before i t  i s  treated , and no negati ve i mpact on terrestri a l  systems shoul d 
resu l  t .  

Sewage wi l l  b e  treated i n  a package sewage treatment p l ant .  Treated sewage effl uent from the 
proposed DWPF wi l l  be d i sposed of  by means  of a spray fi e l d s i zed to avo i d  so i l saturati on and 
runoff.  Two potent i al probl ems are associ ated w i th on - l and  di sposa l : . ( 1 ) i t  i s  poss i bl e  to 
mai nta i n  a saturated so i l i f  the i rr i gati on rate i s  too h i gh , and ( 2 )  the nutrient  i on s  i n  the 
effl uent can saturate the exchange s i tes i n  the soi l col umn .  Saturated so i l s  become depl eted 
of oxygen and cannot support the ki nds of upl and vegetati on found i n  the SRP . Once saturated , 
added n utri ents are no l onger s cavenged from the sewage effl uent and are free to pass i nto 
groundwate r .  Both effects c a n  b e  mi ti gated by proper s i z i n g  of the spray f i e l d a n d  by harvest-
i ng the vegetati on . 

Nonra d i oacti ve so l i d  wastes , generated at the rate of 340 m 3 /year , wi l l  be di sposed of i n  an 
ex i sti ng l andfi l l  on the SRP . No s i gn i fi cant i ncrease in l andfi l l  area w i l l  be requ i red to 
accommodate the waste l oad .  

Atmospheri c emi s s i ons wi l l  come from the power p l ant di scussed previ ous l y ,  d i ese l  generators , 
and from process gaseous re l ease s .  Gaseous re l eases from DWPF process operati ons  are expected 
to be 7 . 7  kg/h CO2 , 450 g/h NOx , a nd 23  g/h NH 3 • These re l eases are sma l l and are not expected 
to have adverse envi ronmental  i mpacts . 

Emergency power wi l l  be s upp l i ed  by d i esel -powered generators . Testi ng  of generators wi l l  
consume 1 8  m3 of d i esel  fue l annua l l y ,  l ess  than that used by one truck haul i n g  commerc i al 
fre i gh t .  Atmospheri c emi ss i ons  are expected to be proport i onal  to fuel use .  

Aquat i c  eco l ogy 

Pri nc i pa l  i mpacts on aquati c ecosystems resu l t i ng from operati on of the DWPF are wastewater and 
s tormwater d i scharges to nearby streams . Effl uents from i ndustr i a l  wastewater treatment faci l 
i ti e s  wi l l  be p i ped and d i scharged to Four Mi l e  Cree k .  Stormwater wi l l  be col l ected and d i s
charged to tri butaries  of Upper Three Runs Creek .  
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Sources and average fl ow rates of nonra d i oacti ve wastewater to the i ndustria l  waste treatment 
fac i l i ty a re l i sted in Ta b l e 3 . 8  and d i s cu ssed in Sect.  3 . 1 . 6 . 4 .  Because o f  the variety of 
sources , the chemica l  concentrati ons of the b l ended was tewater wi l l  be va ri a b l e .  Because 95% of 
the wastewater fl ow wi l l  be effl uent from the ash  bas i n ,  compari son wi th ash  bas i n  effl uents 
from other SRP fac i l i t ies  wi th coa l - fi red powe r  pl ants wi l l  provi de a reasonab l e  est imate of 
wastewa ter qua l i ty before treatment .  Water qual i ty of ash  bas i n  effl uents from F-area , H-area , 
and P-area are l i sted and compa red wi th wa ter q ua l i ty cri ter ia  i n  Tab l e  5 . 4 .  I n spect i on of th i s  
data i nd i cates that a t  Some t i mes  pH , chromi um ,  i ron , and z i nc i n  the ash  bas i n  effl uent exceed 
water q ua l i ty crite ri a .  Dvorak et a l . have i nd i cated that bari um,  boron , c hromi um ,  mercu ry ,  and 
s e l e n i um concentrati ons i n  l eachates from the ash generated i n  coa l combust i on can exceed U . S .  
Envi ronmental Protect ion Agency dr ink ing  water standards and are o f  parti c u l a r  conce rn . 1 4 
Al though bari um and boron concentra t i ons  were not measured ( Tab l e 5 . 4 ) , among chromi um,  mercury ,  
and a l umi n um,  on l y  chromi um concentrat ions appear to b e  h i gh i n  SRP a s h  bas i n  effl uents . The 
effl uent from the i ndustria l  waste treatment faci l i ty wi l l  be treated to comp l y  wi th app l i ca b l e  
N PDES permit  requ i rements . 

Table 5.4. Concentration of various parameters in ash basin effluents 
from three facilities on the SRP site and comparison with water quality criteria 

Drinking water Protection of Parameter F-area H -area P-area 
standarda freshwater biotaa 

Flow, Lis < 1 -35 <1 -22 < 1 - 1 8  
p H ,  range 4 . 1 -7.5 4.8-7.6 6.5-7.9 6.5-8.5 
Suspended sol ids, mg/L 2-7 1 - 1 0 3-27 
Arsen ie, Ilg/L <10 <10-18  < 1 0  50 500-1 0001' 
Cadm ium , Ilg/ L  < 1 0  < 1 0  <10 1 0  0.4- 1 2  Chrom ium, llg/L <1 0-60 <10-10 <10-15 50 1 00 Copper,llg/L <1 0-40 <1 0-40 <10-14 1 000 60- 1 001' 
Iron, llg/L 60-250 80-600 1 25-8000 300 1 000 Lead,llg/L < 1 0  < 1 0  <10 50 30-1001' 
MercurY , llg/L <0.2 <0.2 <0.2 2 0.05 N icke l , llg/L <1 0-55 <1 0-26 <1 0-55 1 00 Selenium , 1l9/L < 1 0  < 1 0  < 1 0  1 0  Zinc, llg/L < 1 5- 1 1 7  <1 0-40 <1 0-32 5000 1 0- 1  ad' 

a Data from U.S. E nv i ronmental Protection Agency, Quality Criteria for Water, EPA-440/9-76-023, Ju ly  1 976. b Lowest range of values that have been shown to have an adverse effect on various aquatic organ isms in  low alkal inity waters s imilar to those at S R P  (from U.S. E nvironmental Protection Agency, Quality Criteria for Water, E PA-440/9-76-023, July 1 976) .  Source: NPDES Discharge Monitoring Reports covering periods from Apr.  1 ,  1 980 to Sept. 1 ,  1 980. Permit Number S C  0000 1 75 to E . ! .  d u  Pont de Nemours and Company for operations at the S R P  site. 

Eff l uents from the i ndustr i a l  and san itary wastewater treatment faci l i t i e s  wi l l  be pumped and d i scharged to Four M i l e  Creek . Average d i scharge from the i ndustr i a l wastewater treatment f ac i l i ty wi l l  be approx imate l y  0. 7% of average stream f l ow, or 2 . 5% of m i n i mum dai l y  f l ow,  i n  Four M i l e  Creek just up stream of the conf l uence with C reactor heated eff l uent.  Thu s ,  average stream f l ow wi l l  d i l ute wastewater effl uents from DWPF operat i on to Four M i l e  Creek by about 1 00 times , and m i n i mum f l ow wi l l  prov ide about 40-fo l d  d i l ut i o n .  I mpacts on water qua l i ty and aquat i c  b i ota of Four M i l e  Creek as a resu l t  of th i s  add i t i ona l  wastewater d i sch arge from DWPF fac i l i t i e s  wi l l  be  neg l i g i b l e .  Four M i l e  Creek a l ready rece i ves  l arge vol umes of i ndustr i a l  and san i tary wastewater ( Tab l e  4 . 1 6 ) , wh i ch amount to more than 20 t i mes the projected eff l uents from DWPF operat i on s ,  and i ts water qua l i ty and b i ota are degraded ( Sect . 4 . 6 . 2 ) . 
D i sch arge of stormwater co l l ected from the DWPF s i te dur i ng operat i on wi l l  h ave no s i gn if i cant impact on Four M i l e  Creek and at most only mi nor i mpact on  Upper Three Runs Creek . Upper Three Runs Creek currently  rece i ves stormwater dra i nage from part of A-, F - ,  H- , and M- areas v i a  tri butar i e s .  

There wi l l  be  neg l i g i b l e  i mpact o n  aquat i c  ecosystems a s  a resu l t  o f  operat i on o f  sal t d i spos al  fac i l i t i es at the proposed 200-Z area ( Sect .  5 . 4 ) . 
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Mon i tor ing1 2  

Operati onal i mpacts to terrestr i a l  and aquat ic  systems were asse ssed to be o f  l i ttl e proba b l e  
conseq uence .  A s  d i scussed i n  Sect.  5 . 1 . 1 . 2 ,  the aquat i c  mon i tor i ng programs f o r  Upper Three 
Runs Creek wi l l  con t i n ue for severa l years i f  s i gn i fi cant constr uct i on i mpacts are observed . 
Other mon i tori ng wi l l  be carried out as necessary and to provide veri f i cat ion  that a l l req u i re
ments are met for permits and certi f i cat i o n .  I f  unexpected operat ional  i mpacts are found , 
appropri ate mi t i gat ion  measures  wi l l  be taken . 

5 . 1 . 2 . 3  Rad i o l ogica l  impacts 

The rad i o l og i ca l  i mpacts of the DWPF are assessed by est imat ing  the dose commi tments to i nd i 
v i d ua l s  and popu l a t i ons wh i c h  may res u l t  from expos ure to the radi onucl i des expected to be 
re l eased dur ing  norma l operati on s .  The concentrat ions  of rad i on uc l i des i n  the a i r  and on the 
so i l s urface at vari ous d i stances and d i recti ons from the p l ant or in the water around the pl ant 
are used to est imate the doses . 

The potent ia l  pathways for rad i at ion expos ure to man from rad i on uc l i des re l eased from a nuc l ear 
fac i l i ty are repre sented schemati cal ly  i n  Fi g .  5 . 1 .  External dose s resu l t from i mmers i on i n  
contami nated a i r ,  s u bmers i on i n  contami nated water ,  and exposure t o  contami nated ground s urfaces . 
Interna l doses res u l t from the i nhal at ion of contami nated a i r  and the i ngest i on of  contami nated 
food and water .  

Where s i te-spec i f i c  i nformati on i s  not  avai l ab l e ,  conservati ve ass umpti ons (wh i ch tend to  ma xi 
mi ze the dose ) are used ; for examp l e ,  i n  cal c u l ati ng doses from atmospheri c re l eases , the i n d i 
vi dual  i s  assumed to be exposed to contami nated a i r  and ground s urfaces for 1 00% of  the t i me 
wi th no s h i e l d i n g .  Further ,  a l l  food cons umed i s  ass umed to b e  grown a t  the l ocat ion of the 
dose ca l cu l at ion .  For  doses from l i q u i d  re l eases , a l l dri n k i n g  wate r and  fi s h  are assumed to  be 
obta i ned from l oca l  r i vers and streams . 

Rad i oact i ve mater ia l s  i ntroduced i nto the body by i nh a l at i on or i nges t i on pathways ( i nternal 
expos ure ) conti n ue to i rrad i ate the body unti l they are removed by metabo l i sm or rad i oact i ve 
decay . Th u s ,  the dose ca l cu l ated for an i n d i v i dual  for one year of radi on uc l i de i ntake repre
sents the total dose he wi l l  rece i ve as a res u l t  of that one year ' s  i ntake i ntegrated over the 
next 50 years ( h i s  rema i n i ng l i fetime ) ,  that i s ,  a 50-year dose commi tment .  I n  th i s  report , al l 
i nterna l  doses are g i ven as 50-year dose commi tments . The methodol ogy and ass umpti ons for 
est imati ng doses to man from a i r borne and aqueous re l eases are presented i n  Append i x J .  

Maxi mum i nd i v i dual  dose commi tment from a i rborne effl uents 

The maxi mum doses to the i n d i vi dual  ( l i v i ng at the nearest  p l ant  boundary i n  the preva i l i n g  wi nd 
d i recti on )  are s hown in  Tab l es 5 . 5  and 5 . 6  for the proces s i ng of 5-year-o l d waste and l 5 -year
o l d  waste , respect i ve l y ,  at each of the three proces s i ng fac i l i t i es . To account for d i fferences 
i n  eati ng patte rns , l i fe span , etc . , doses are cal cu l ated for an i nfant , ch i l d ,  teenager , and 
adu l t  when con s i deri ng ma xi mum dos e commi tments . Duri ng the proce s s i n g  of 5-year-ol d waste , the 
h i g hest  tota l -body dose ( 0 . 0083 mi l l i rem per year of operati on ) i s  to the " c h i l d "  and primari ly  
res u l ts from the Canyon operation  (99% ) ;  the  maj or contri buti ng rad i on uc l i de ( see Tab l e  5 . 7 )  
i s  s tronti um-90 ( 87 . 2% )  v i a  the i ngestion  pathway . The h i ghest organ dose ( 0 . 1 8  mi l l i rem per 
year of operat i o n )  i s  to the thyroi d  of the " adul t , "  pr imari ly  from the i odi ne- 1 29 ( 97 . 7% of the 
dos e )  re l eased from the Canyon exhaust  stack . 

The doses res u l t i ng from proces s i ng l 5-year- ol d waste are l i s ted i n  Tab l e  5 . 6 .  The h i ghest 
tota l -body dose ( 0 . 0062 mi l l i rem per year of operati on )  is  about 75% of the h i ghest dose from 
proces s i ng 5-year-o l d waste because of the decay of the shorter ha l f-l i fe rad i on uc l i des  ( see 
Tab l es 0 . 1 0  and 0 . 1 1 ) .  The thyro i d  dose rema i ned essenti a l l y  unchanged from one waste decay 
period to the other because of the l ong ha l f- l i fe of i od i ne- 1 29 .  The contri b uti on of maj or 
rad i onuc l i des to dose is presented in Tab l e  5 . 8 .  

The tota l body and organ doses of the ma xi ma l l y  exposed i n d i v i dual  res u l ti ng from the process i ng 
of both types of waste are on l y  a sma l l fracti on of the appl i cab l e l i mi ts estab l i shed by the 
Department  of  Energy regu l ati ons ( 500 mi l l i rems per year to the tota l body , gonads , and bone 
marrow and 1 500 mi l l i rems per year to the other organs ) . 1 3 

Add i ti onal l y ,  the tota l body dose to the maxi ma l ly  exposed i nd i vi dua l  from the routi ne a i rborne 
rel eases of the DWPF ( 0 . 0083 mi l l i rem per year of operati on ) is only 0 . 007% of the norma l back
ground rad i ati on to area res i dents of 1 1 7  mi l l i rems pe r year .  Thu s ,  the maxi mum doses to the 
i ndi v idua l  represent only a very sma l l i ncrease in the rad i ati on dose above backgroun d .  
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SO URCE 

MODE 

COLL ECTORS 

ACCUMU LATORS 

PATHWAYS 

INTERNAL EXTERNAL TYPE OF EXPOSURE 

MAN TARGET 

F i g .  5 . 1 .  Sc hemat ic  repres entation  of asses sment methodol ogy used to cal cu l ate the rad i o l og ica l  
impact on man .  
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Table 5.5. Maximum 50·year dose commitment to the individuala from routine 

annual airborne releases from the D W P F  - 5·year·old waste 

Dose comm itment' (m i l l irem) 
Facil ity 

Total body Bone Thyroid Lungs Kidneys 

I nfant 

Canyon operation l .4E·� 4.0E·3 1 . l E- l  1 .5E-3 1 . 5E-3 

Regulated chemical faci l ity 4 . 1 E-5 4 . 1 E-5 4 . 1 E-5 4 . 1 E -5 4 . 1 E-5 

Saltcrete plant 7 .9E-5 7 .9E-5 7.9E-5 7 .9E-5 7.9 E-5 

Total 1 .5E-3 4. 1 E-3 1 . 1  E-l  1 .6E-3 1 .6 E -3 

Chi ld 

Canyon operation B.2E-3 3 . 1 E-2 1 .3 E - l  B.4E-3 9.6E-3 

Regulated chem ical facil ity 4.4E-5 4.4E-5 4.4E-5 4.4E-5 4.4E-5 

Saltcrete pl ant B.5E-5  B .5E-5 B.5E-5 B .5E-5 B.5E-5 

Total B.3E-3 3 . 1 E-2 1 .3E-l  B .5E-3  9 . 7 E -3 

Teen 

Canyon operat ion 5.2E-3 1 .9 E -2 l .4 E - l  5 . 3 E -3 5 .9E-3 

Regu lated chem ical facil ity 4.5 E-5 4 .5E -5  4 .5E-5 4 .5 E-5 4 .5E-5 

SalTcrete plant B.6E-5 B.6E-5 B.6E-5 B . 7 E -5 8. 7 E - 5  

Total 5.3E-3 1 .9 E -2 l .4 E - l  5.4E-3 6.0E-3 

Adult 

Canyon operation 4.4E-3 1 .5 E -2 1 .B E - l  4 . 3E-3 4.6E-3 

Regulated chem ical facil ity 4.4E-5 4.5E-5 4.4E-5 4.4E-5 4.4E-5 

Saltcrete plant B.6E-5 B.6E-5 B.6E-5 B .6E-5 8. 6 E -5 

Total 4 . 5E-3 1 .5 E -2 1 .B E - l  4.4E-3 4 . 7 E-3 

a Maximal ly exposed individual i s  assumed to be at the nearest boundary approximately 

1 0. 5  km downwind from the plant effluent. 
b per year of operation .  
c Read as  1 .4 X 1 0 - 3 

popu l at ion dose commi tments from ai rborne effl uents 

As descri bed i n  Appendi x  J ,  al l popu l at i on doses are 1 00-year envi ronmental dose commi tments 
( EDC ) .  Append i x  J-3 presents a deta i l ed d i scus s i on of the EDC concept .  The 1 00-yea r EDC repre
sents an accounti ng of popu l at i on dose s caused by exposure to  and  i njest ion  of envi ronmenta l l y 
ava i l abl e rad i onucl i des  for 1 00 years fol l ow ing  a one-year re l ease of rad i oact i v i ty .  

Popu l a t i on dose to the regi onal  popu l ati on (wi th i n  a n  80-km rad i us of the DWP F )  

The 1 00-year envi ronmenta l  dose commi tments ( EDC ) for vari ous age groups of the proj ected popu
l ati on for  1 990 ( reference- case fac i l i ty )  duri ng the  process i ng of 5-year-o l d wa ste and 1 5-year
o l d  wa ste are l i sted in Tab l e  5 . 9 .  The dose commi tmen t for the tota l body from exposure to the 
a i rborne effl uents of process i ng 5-year- ol d waste is 0 . 38 man- rem ; the comparab l e  dose from 
proce s s i n g  1 5-year- ol d waste is 0 . 25 man- rem , or about 66% of dose from the 5-year-o l d  waste . 
The h i ghest organ dose - 1 1 . 0 man-rems to the thyro i d  - re sul ts pr imar i l y  from the i ngest i on of 

' i od i ne- 1 29 .  S i nce 1 2 9 1  has  a l ong ha l f- l i fe ,  the dose i s  not  s i gn i fi cantly d i fferent for the 
5 -year-aged and 1 5-year-aged wa ste s .  

The adu l t  popu l at i on makes up about 68% o f  the tota l 1 990  popu l at ion ; thu s , the popu l at i on dose 
to th i s  age group contri bute s  about 60% of the col l ecti ve popu l at i on dose to the tota l body and 
about 70% of the tota l thyro i d  dose . 

The annual  total - body dose from natura l  background rad i ati on wi th i n  the 80-km rad i us of the DWPF 
is  est imated to be 7 . 1  x 1 04 man- rems (assum i ng an average bac kground dose rate of 1 1 7  mi l l i rems/ 
year ) .  The h i ghest tota l - body dose of 0 . 38 man- rem i s  on l y  0 . 0005% of the background dose ; 
thus , the popu l ati on envi ronmenta l dose commi tments resu l ti ng from norma l operati ons of the DWPF 
represent only ve ry smal l i ncreases in the popu l ati on dose above bac kground . 
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Table 5.S. Maximum 50'year dose commitment to the individual8 from routine annual 
airborne releases from the DWPF - 1 5·year·old waste 

Dose commitment (mi l l i rem) 

Facil ity 
Total body Bone Thyroid Lungs Kidneys 

Infant 

Canyon operation B.9E-4c 2.8E·3 1 . 1  E · l  8.7E-4 9.9E-4 
Regu lated chemical facility 2.3E-5 2.3E-5 2.3E-5 2 .3E·5 2.3E-5 
Saltcrete plant 4 .5E-5 4.5E-5 4.5E-5 4.5E-5 4.5E·5 

Total 9.6E-4 2.9E-3 1 . 1  E - l  9.4E-4 1 . l E -4 

Ch i ld 

Canyon operation 6. 1 E -3 2.3E-2 1 .3E-l  6. 1 E ·3 6.3E·3 
Regu l ated chemical facility 2.5E-5 2.5E-5 2.5E-5 2.5E-5 2.5E-5 
Sal tcrete plant 4.8E-5 4.8E-5 4.8E-5 4.8E-5 4.8E-5 

Total 6.2E-3 2.3E-2 1 .3E-l  6.2E-3 6.4E-3 

Teen 

Canyon operation 3.8E-3 1 .4E-2 1 .3E-l  3.7E-3 3.8E-3 
Regulated chemical facil ity 2.5E-5 2.5E-5 2.5E-5 2.5E-5 2.5E-5 
Sa ltcrete plant 4.9E-5 4.9E-5 4.9E-5 4.9E-5 4.9E·5 

Total 3.9E-3 1 .4E-2 1 .3E·l  3.8E·3 3.9E·3 

Adult 

Canyon operation 3.2E-3 1 .2E-2 1 .8E-l  3. 1 E-3 3.0E-3 
Regulated chemical facility 2.5E-5 2.5E-5 2.5E-5 2.5E-5 2.5E-5 
Saltcrete plant 4.9E-5 4.9E-5 4.9E-5 4.9E-5 4.9E-5 

Total 3.3E-3 1 .2E-2 1 .8E-l  3.2E-3 3 . 1 E-3 

8 Maximally exposed individual is assumed to be at the nearest boundary approximately 
1 0.5  km downwind from the plant effluent. 

b Per year of operation. 
c Read as 8.9 X 1 0-4 

Table 5.7. Contribution to dose by major radionuclides released in the 

ai rborne effluents of the canyon exhaust stack - 5-year-old waste 

Age 
Radionucl ide 

Percent of dose 
group 

Total body Bone Thyroid Lungs Kidneys 

I nfant 3 H 1 .5 0.54 0.02 1 .4 1 , 1  
9 0 Sr  47.0 66,2 0.62 43. 1 44,8 
1 0 6 R u 24. 1  1 0.7 0.26 3 1 .8 20. 1  
1 2 9 1 1 3 . 1  8.9 98.9 1 0,0 1 5, 7  
1 3  ' Cs 1 3 .5 1 2, 3 1  0 . 1 4  1 2,5  1 6,0 

Child 3 H 0.74 0.20 0.05 0.73 0.64 
9 0 Sr 87,2 90.6 5.4 85.9 74, 7  
1 0 6 R u  5 ,6  4.4 0.30 7.8 16 .7  
1 2 9 1 2.8 1 .4 94.0 2.4 3,7 1 3 ' Cs 3.2 2.9 0.1 7 2.8 3,8 

Teen 3 H 1 .2 0.33 0.05 1 .2 1 . 1  
9 0Sr 80.2 90.6 3. 1  79.0 7 1 .5 
1 0 6 R u  7.5 4 .4 0.24 1 1 ,5 1 8.2 
1 2 9 1 4 ,7  1 .4 96.4 4,0 3.9 1 3 ' Cs 5.8 2.7 0.20 3.9 4,8 

Adult 3 H 1 .4 0.42 0,04 1 . 7  1 .4 
9 0 Sr 74.9 90.2 1 .9 76.5 7 1 ,8 
1 0 6 A u 8.5 4.5 0 , 1 8  1 1 .4 1 6.9 
1 2 9 1 6.5 1 .4 97.7 5.9 3.5 
1 3 ' Cs 7.8 2.7 0. 1 7  4.4 5,3 
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Table 5.8. Contribution to dose by major radio nuclides released in the 

airborne effluents of the canyon exhaust stack - 1 5-year-old waste 

Percent of dose 
R adionucl ide 

Total body Bone Thyroid Lungs Kidneys 

3 H 3.6 1 . 1 0.03 3.B 3.3 
9 0 Sr 5B.3 no 0.49 60. 1  52.9 
1 0 6 Ru 0.04 0.02 0.00 0.06 0.03 
1 2 9 I 20.9 1 2.4 99.4 1 7.9 23.7 1 3 7 Cs 1 7 .0 1 3.6 0 . 1 2  1 7.7 1 9.3 

3 H 0.57 0.1 5 0.03 0.5B 0.55 
9 0 Sr 92.1 94.6 4.3 92.B B9.0 
1 0 6 R u  0.01 0.01 0.0 0.01 0.03 
1 2 9 I 3.8 1 .9 95.5 3.4 5.7 1 3 7 CS 3.5 3.0 0. 14 3. 1  4.6 

3 H 0.93 0.25 0.03 0.96 0.94 
9 0 Sr 86.2 94.5 2.4 88.6 86.3 
1 0 6 Ru 0.01 0.0 0.0 0.02 0.03 
1 2 9 I 6.4 1 .B 97.4 5.7 6 . 1  1 3 7 CS 6.4 2.8 0 . 16  4 .5  6.0 

3 H  1 . 1  0.31 0.02 1 .2 1 .2 
9 0 Sr 8 1 . 1  94.2 1 .5 85.3 86.0 
1 0 6 Ru 0.01 0.01 0.0 0.02 0.03 
1 2 9 I 9.0 1 .B 98.4 8.4 6.0 1 3 7 CS 8.6 2.9 0 . 14  4.9 6.4 

OJ 
Table 5.9. One-hundred-year environmental dose commitments8 for 1 990 

projected populationb from routine airborne releases from the DWPF 

Age Dose (man·rem) 

group Total body Bone Thyroid Lungs Kidneys 

I nfant 3.1 E-J" 6.6E-3 1 .5E-l 3. 1 E-3 2.9E-3 
Chi ld 1 .2 E - l  4.2E-l 2.0EO 1 .2 E - l  1 .3E-l  
Teen 3.6 E-2 1 . l E- l  8.7E-l 3.4E-2 3.6E-2 
Adu l t  2 .2E-l 6.2E-l 7.6EO 2. 1 E-l 2 . 1 E - l  

Total 3.8E-l 1 .2EO 1 . 1  El  3 .7E-l 3.8E-l  

Infant 1 .7E-3 4.3E-3 1 .5E-l 1 .5E-3 1 .6E-3 
Child 8.6E-2 3.1 E - l  2.0EO 8.OE-2 8.3E-2 
Teen 2.4E-2 7.BE-2 B.7E-l 2.3E-2 2.3E-2 
Adult l .4E-l  4.5E-l 7.5EO 1 .3E-3 1 .3E-l 

Total 2.5E-l 8.4E-l 1 . 1  El  2.3E-l 2.4E-l  

8Population doses with in  80  km of  the plant from a 1 00-year exposure period to  envi ronmental media 
concentrations resu lt ing from constant releases over one year. 

b projected U.S. population from B u reau of Census, Series P-25 No. 704 (July 1 977) .  
eTo be read as 3 . 1  X 1 0-3 . 
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Popu l at i on dose to the conti nental Un ited States 

Of al l rad ioact i ve mater i a l s  rel eased by the DWPF wh i ch are su scept i b l e  to l ong-range transport,  
on ly  tr i t i um and i od i ne- 1 29 have a l ong enough  h a l f - l i fe and a h i gh enough  r e l e ase rate to be  
cons i dered i n  pred ict i ng doses to  the  U . S .  and wor l d  popu l at i on s .  Tab l e  5 . 1 0 l i sts the  l Oa -year 
envi ronmental dose comm i tment to the popu l at i on of the cont i nent al  Un i ted States from routine  
rel eases of tr i t i um and i od i ne - 1 29 dur i ng the  DWPF  process i ng of  5-year-o l d  waste and l 5 -year-o l d  
waste . Total  body doses for al l age groups  ( 0 . 0097 man-rem per year from proce s s i n g  5 -year-o l d  
waste)  i s  an i n s i g n i f i cant percent age o f  the popu l at i on dose from natural b ackground rad i at i on .  

Table 5.10. One-hu ndred-year environmental dOle comm ltment.s 
to the 1990 population of the continental U nited Stateeb 

for the airborne releases of trilium and lodlne-129 
from the DWPFc 

Waste 
decay Age Dose per year of operatIon (man-rem) 

period group 
{years) Total body Bone Thyroid Kidneys 

Infant 1 .6 E �4c 1 .6E-4 5.0E-3 1 .6 E - 4 
ChIld 1 . 7 E -3 1 . 7 E-3 5.4E-2 1 . 7E-3 
Teen 7.7E-4 7.7E-4 2. 5 E - 2  7. 7E-4 
Adult 7.1 E-3 7.1 E-3 2.3E-1 7 . 1 E-3 

Total 9.7E 3 9 . 7 E - 3  3 . 1  E - 1  9.7E-3 

1 5  Infant 9.0E-5 9 . 0 E - 5  4.8E - 3 9.0E-5 
Chdd 9.6E-4 9.6E-4 5.2E-2 9.6E-4 
Teen 4.4E-4 4.4E · 4  2.5E-2 4.4 E · 4 
Adult 4.1 E 3 4 . 1  E - 3  2.3 E - 1  4 . 1  E-3 

Total 5.6E-3 5.6E-3 3 . 1 E - 1  5.6E-3 

aPopulatlon doses from iI lOO·year exposu r.: period to envIron· 
mental med a concentrations resulting from constant releases over one 
year 

b proJected U .  S population from Bureau of Census, Series p·25 No. 
704 (July 1 97 7 1 .  

C Read a s  1 .6 X 1 0  4 

The l Oa-year EDC to the thyro i d  for the conti nenta l  U . S .  popu l ati on from the re l ease of i od i ne-
1 29 i s  0 . 3 1  man-rem per  year of operat i on and  i s  on l y  a smal l percent of the comp arab l e  dose 
from other sources at present l evel s .  Thu s ,  the dose t o  t h e  U . S .  popu l at i on from t h e  re l eases 
of tr i t i um and i od i ne - 1 29 wi l l  res u l t  in on l y  a s l i ght  i ncrease in the popu l at i on dose from other 
sources . 

Popu l ation  doses  to  the worl d 

The wor l d  popu l at i on doses from the re l eases of tri t i um and i od i ne- 1 29 are s hown i n  Tab l e  5 . 1 1 .  
Any i ncrease to the wor l d  pop u l ati on dose above that from ex i st i ng back ground sources of tr i t i um l and i od i ne- 1 29 i s  cons i dered neg l i g i b l e .  Due to the l ong hal f- l i fe and env i ronmental  transport 

J- 35  of i odi ne- 1 29 ,  t h i s  n uc l i de effect i ve l y  becomes a permanent add i t i on to natural  b ackground 
r ad i at i on . ' 

Table 5.1 1 .  One-hundred-year environmental dose commltmenta 
for a projected world populatlo nb-routlne airborne releales 

from the DWPF vs all other sources 

Dose per year of operation (man-rem) Radionucllde 
and organ 5·year-old waste EXtstlng 

background 

JH (total body) 

1 2 9 1  (thyroid) 

6 . 7 E --2C 

7.0EO 

4.0E-2 

7.0EO 

6.5E5 

3.6E6 

a Based on one-hundred·year exposure period to environmental media concentra . 
tlons resulting from constant releases over one year 

b World population fIgures based o n  United Nations report No. 56, U N  Rep 
ST/ESA/SE R/A-56 ( 1 974). Population conSIdered to be made up entirely of 
adults. 

cRead as 6 . 7  X 1 0 -2 
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Max i mum i nd i v i dual  dose commi tment from l i qu i d  effl uents 

The 50-year  dose commi tments for the tota l body and i mportant organs of age-spec i f ic  i nd i v idua l s 
exposed to the various  aquat i c  pathways associ ated w i th the use of the Savan nah Ri ver are l i sted 
i n  Ta bl e 5 . 1 2  fo r the process i ng of 5-year-ol d waste . The maxi mum dose to an i nd i v i dua l  i s  on l y  
0 . 02 1  m i l l i rem per ye�r of opera t i on and res u l ts a l most ent ire ly  from the tri ti um concentration  
in  the  dri n k i n g  water . 

Table 5 . 1 2. Maximum 50·year dose commitmenta to individuals from 

l iquid effluents of the DWPF (processing 5·year·old waste ) released 

into the Savannah R iver 

Age Aquatic Doseb ( m i l l i rem) 
group pathways Total body Bone Thyroid K idneys 

I nfant I m mersion i n  waterC 0.0 0.0 0.0 0.0 
I ngestion of waterd 2 . 1  E-2 2.1 E -2 2 . 1  E-2 2 . 1 E-2 
I ngestion of fishe 0.0 0.0 0.0 0.0 

Total 2 . 1 E-2 2 . 1  E -2 2 . 1 E-2 2 . 1 E-2 

Child I m mers ion in  water 1 .2 E-9 1 .3 E -9 9 .2 E - 1 0  1 . 1 E -9 
I ngest ion  of water 2 . 1  E-2 2 . 1 E-2 2.1 E-2 2.1 E -2 
I ngestion of fish 2.9E-4 2.9E-4 2 .9 E -4 2 .9 E -4 

Total 2 . 1  E-2 2 . 1  E -2 2 . 1  E-2 2.1 E-2 

Teen I mmersion in water 1 .2 E-9 1 .3 E -9 9.2 E - 1 0  1 . 1  E-9 
I ngestion of water 1 . 1 E-2 1 . 1 E-2 1 . 1  E -2 1 . 1 E-2 
I ngestion of fish 3.6 E -4 3 .8 E -4 3.6 E-4 3 .6E-4 

Total 1 . 1 E-2 1 . 1 E-2 1 . 1 E -2 1 . 1 E -2 

Adu l t  I m m ersion i n  water 1 .2 E -9 1 .3 E -9 9 .2 E - 1 0  1 . l E -9 
I ngestion of water 1 .6 E -2 1 .6 E -2 1 .6 E -2 1 .6 E -2 
I ngestio n of fish 4.8E-4 4 .8 E -4 4 .8 E -4 4.8 E -4 

Total 1 .7 E -2 1 .7 E-2 1 .7 E -2 1 .7 E -2 

a l n ternal doses are 50·year dose com m i tments for one year of radionucl ide i n take.  
b per year of operat ion.  
c Based on swi m m i ng i n  the r iver  for  1% of the year ,  except 0% for " i nfant." 
d Based on water i ntake of 330 Llyear for "infant," 5 1 0  Llyear for "ch i l d "  and "teen," 

and 730 Llyear for "ad u l t . "  
eBased on fish cons u m ption o f  0.0  kg/year f o r  "infa n t , "  6.9 kg/year for "ch i l d , "  

1 6 .0 kg/year f o r  "tee n , "  a n d  2 1 .0 kg/year fo r "adu lt ."  

The comparab le  doses from aquatic  pathways resu l t i ng from the l i q u i d  effl uents from proces s i ng 
1 5-yea r-o l d  wa ste are l i sted i n  Ta b l e  5 . 1 3 .  The doses are about one- ha l f  of those of the 5-year
o l d  waste because the add i t i onal  decay t i me resu l ted in the l ower re l ease ra te for tri t i um ,  
wh i ch contri buted essent i a l l y  1 00% o f  the tota l dose from al l pathways . 

Al l doses from the proces s i ng of 5-year-aged or 1 5-year-aged was te are on l y  a sma l l fracti on of  
t he  DOE  standards l 3  for the maxi mum al l owabl e exposure to  t he  i nd i v i dual ( 500 mi l l i rems to  the 
tota l body , gonads ,  and bone marrow and 1 500 mi l l i rems to the other organs ) .  Add i t i ona l l y ,  the 
maxi mum i nd i v i dual  dose ( 0 . 02 mi l l i rem per year of ope ra t i on ) is on ly  about 0 . 02%  of  the average 
natura l  rad iat i on bac kground dose ( 1 1 7  mi l l i rems per year )  i n  the v i c i n i ty of the p l an t .  

Popu l at i on dose commi tments from l iqu i d  effl uents 

The Sa vannah R i ver  wa ter is not known to be used for h uman cons umpti on for a d i s tance of about 
1 60 km downstream from the DWPF effl uent.  Tabl e 5 . 1 4  l i sts the 1 00-year env i ronmenta l  dose 
commi tment to the proj ected 1 990 popu l at i on wi th i n  80 km of the p l ant  for the process i ng of 
5-year-ol d and 1 5-year-ol d was te . The h i ghest EDC (0 . 25 man-rem per year of opera t i on ) for the 
col l ecti ve age-group popu l a t i on i s  on ly  about 0 . 0004% of the comparabl e annual  dose from natura l  
ba ckground ( 7 . 1 x 1 04 man-rems ) .  At  about 1 60 km  downstream from the  pl ant effl uent ,  a total  of 
6 9 , 500 persons ( est imated average for the yea rs 1 990 through 2020 ) w i l l  take the i r dri n k i n g  
wate r from the r i ve r .  At th i s  d i s tance , compl ete d i l uti on by the ri ver i s  ass umed . Tab l e s  5 . 1 5  
and 5 . 1 6 ,  respecti ve l y ,  l i st the 1 00-year dose commi tment for the popu l at i on dri n k i n g  ri ver 
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Table 5.13. Maximum 50-year dose commitment" to individuals from 

liquid effluents of the DWPF (processing 1 5-year-old waste) released 

into the Savannah River 

Age Aquatic Doseb ( m i l l irem) 

group pathways Total body Bone Thyroid K i�neys 

I nfant I mmersion in waterC 0.0 0.0 0.0 0.0 
I ngestion of waterd 1 . l E-2 1 . 1 E -2 1 . 1 E-2 1 . 1 E-2 
I ngestion of fishe 0.0 0.0 0.0 0.0 

Total 1 . l E-2 1 . l E -2 1 . l E-2 1 . l E -2 

Chi ld I mmersion in water 6.7 E-10 7 .9 E - 1 0  5.2E-1 0 6.1 E - 1 0  
I ngestion o f  water 1 . 1 E-2 1 . 1 E - 2 .  1 . 1 E - 2  1 . 1  E -2 
I ngestion of fish 1 .6 E -4 1 .6 E --4 1 .6 E --4 1 .6 E -4 

Total 1 . 1 E -2 1 . 1 E -2 1 . 1 E -2 1 . 1 E-2 

Teen Immersion in  water 6.7 E - 1 0  7 .9 E - 1 0  5.2 E - 1 0  6.1 E - 1 0  
I ngestion o f  water 6. 1 E-3 6.1 E -3 6.1 E -3 6. 1 E -3 
I ngestion of fish 1 .9 E -4 1 .9 E --4 1 .9 E -4 1 .9 E --4 

Total 6.3E-3 6.3E-3 6.3E -3 6.3E-3 

Adult I mmersion in water 6.7 E - 1 0  7 .9 E - 1 0  5.2 E - 1 0  6 . 1 E - 1 0  
Ingestion o f  water B.3E-3 B.3 E -3 B.3E-3 B.3E-3 
I ngestion of fish 2.5E--4 2.5E--4 2.5 E --4 2 .5E--4 

Total B.6E-3 B.6 E -3 B.6E-3 B.6E-3 

" Internal doses are 50-year dose commitments for one year of radionuclide intake. 
b per year of operation. 
cBased on swimming in the river for 1% of the year, except 0% for "infant." 
dBased on water intake of 330 Llyear for "infant," 510 Llyear for "ch i ld" and "teen," 

and 730 Llyear for "adult ." 
e Based on f ish consumption of 0.0 kg/year for "infant," 6 .9 kg/year for "chi ld," 

1 6 .0 kg/year for "teen," and 2 1 .0 kg/year for "adult." 

Table 5 . 1 4. One-hundred-year environmental dose commitments" 

for a projected 1990 population from routine liquid 

releases from the DWPF 

Waste 
decay Age Dose per year of operation (man·rem) 
period group Total body Bone Thyroid Kidneys 
(years) 

5 Infant 0 0 0 0 
Ch i ld  3.6 E -t' 3.B E-2 3.6E-2 3.6E-2 
Teen 1 .9E-2 2.1 E-2 1 .0E-2 1 .9 E-2 
Adult 1 .9E-1  1 .9 E - 1  1 .9E-1  1 .9E-1  ---

Total 2.5 E - 1  2.5E-1 2.5E-1  2 .5E-1  

1 5  Infant 0 0 0 0 
Child 1 .9E-2 1 .9E-2 1 .9 E -2 1 .9E-2 
Teen 1 . l E-2 1 . l E-2 1 . 1 E -2 1 . 1  E-2 
Adult 1 .0E-1 1 .0E-1 1 .0E-1 1 .0E-1 

Total 1 .3E-1  1 .3E-1  1 .3E-1  1 .3E-1 

"Population doses within BO km of the p lant from a 1 00-year exposure 
period to environmental media concentrations resulting from constant releases 
over one year. No irrigation or dr ink ing water is  taken from the river with in  
th i s  BO-km area. 

b Read as 3.6 X 1 0-2 . 
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Table 5.15. One·hundred·year environmental dose commitment to 
1990-2020 population" from l iquid effluents of the DWPF (processing 

5·year·old waste ) released into the Savannah River 

Point of usage 
Age Dose per year of operation (man·rem)C 

groupb Total body Bone Thyroid Kidneys 

Beaufort·Jasper I nfant 1 .4E-2d 1 .4 E -2 1 .4E-2 1 .4E-2 

Child 1 .7E-1 1 .7E-1  1 .7E-1 1 .7E-1 

Teen 4.SE-2 4 .SE-2 4 .SE-2 4.SE-2 

Adult 4.6E-1 4.6E-1  4.6E-1 4.6E-1 

Port Wentworth Adult 4.SE-1 4.SE-1 4.SE-1 4.SE -1 

Total 1 .2EO 1 .2EO 1 .2EO 1 .2EO 

"Population usage is based upon the population average for the years 1990-

2020 of 40,300 consumers for the Beaufort·Jasper supply and 29,200 (adults on ly )  
for the  Port Wentworth industrial complex. 

b Age distribution for the Beaufort·Jasper population is 1 .6% for "infant," 1 9 .4% 

"chi ld ,"  1 0% "teen," and 69% "adult." 
c Oose i ncludes doses from the pathways of ingestion of water and fish and 

immersion in water. Water intake paramters are 260 Llyear for "infant," "ch i ld ,"  
and "teen" and 370 Llyear for "adult." I ntakes of f i sh  are  0.0 kg/year for  "infant," 
2.2 kg/year for "ch i ld ," 5.2 kg/year for "teen," and 6.7 kg/year for "adu lt." 
I m mersion in water (swimming)  except for the "infant" is for 1 %  of the year. 

dRead as 1 .4 X 1 0 -2 

Table 5 .16. One·hundred·year environmental dose commitment to 

1 990-2020 population" from l iquid effluents of the DWPF (processing 

1 5·year·old waste) released into the Savannah River 

Age Dose per year of operation (man·rem)C 
Point of usage 

groupb 
Total body Bone Thyroid Kidneys 

Beaufort·Jasper Infant 7 .3E-3d 7.3E-3 7.3 E -3 7.3E-3 

Child 9.0E-2 9.0E-2 9.0E-2 9.0E-2 

Teen 2.5E-2 2.5E-2 2.5E-2 2.5E-2 

Adult 2.5E-1 2.5E-1 2.5E-1 2.5E-1 

Port Wentworth Adult  2.5E-1 2.5E-1 2.5E-1 2.5E-1 ---
Total 6.2E-1 6.2E-1 6.2E-1  6.2E-1 

"Population usage is based upon the population average for the years 1 990-

2020 of 40,300 consumers for the Beaufort·Jasper supply and 29,200 (adults on ly )  
for  the  Port Wentworth industrial complex. 

b Age distri bution for the Beaufort·Jasper population is 1 .6% for "infant," 1 9 .4% 

"chi ld," 1 0% "teen," and 69% "adu lt." 
c Oose includes doses from the pathways of ingestion of water and fish and 

immersion in water. Water intake paramters are 260 Llyear for "infant," "ch i ld," 
and "teen" and 370 Llyear for "adult." I ntakes of fish are 0.0 kg/year for "infant," 
2.2 kg/year for "chi ld," 5.2 kg/year for "teen," and 6.7 kg/year for "adult." 
I m mersion in water (swimming) except for the "infant" is for 1% of the year. 

0' Read as 7 .3 X 10-3 . 
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water for the proces s i n g  o f  5-year-ol d and l 5-yea r-o l d  waste . Because tri t i um contri butes 
essenti a l l y  1 00% of the dose , dri n k i ng water is the primary pathway . The h i ghest EDC to the 
ent ire popu l ation  i s  1 . 2 man -rems . Whi l e  th i s  dose ( 1 . 2  man-rems per year of  DWPF operat ion ) 
to the popu l ation  dri n k i ng r i ver water i s  a l most 5 t imes that to the regi onal  popu l ation , i t  i s  
s t i l l  o n ly  about 0 . 0 1 5% o f  the comparabl e annua l  dose from natura l  background . The popu l a t i on 
dose commi tments as a res u l t of  normal operati ons of the DWPF represent .  o n ly  very sma l l i ncreases 
i n  the popu l at i on rad i at ion  dose above background . 

Occupationa l  dose 

The DWPF wi l l  be des i gned and bu i l t  to ml n l m l ze radi a t i on exposure of pl ant workers and the 
general pub l i c .  I n  add i ti on , occupat i ona l  expos ures fo r worke rs wi l l  be mon i tored and kept 
bel ow the DOE l i mi ts , in accordance wi th the req u i rement  of ma i n ta i n i ng such exposures as l ow as 
i s  rea sonab l y  ac h i evabl e .  

Al though n o  faci l i ty q u i te the same a s  the DWPF exi sts , the SRP chemi cal separati ons fac i l i t ies  
have s i mi l a r operati ons and  hand l e h i gh- l evel rad i oacti ve materi a l s .  The  occupati ona l  exposure 
records for the SRP worke rs i n  the chemi cal  separations  areas show that an average worker d i d  
not exceed 1 2% of  the tota l permi ss i b l e  dose per year .  

Rad i at i on- i nduced hea l th effects - routi ne ope rati ons 
of  reference i mmobi l i za t i on a l ternati ve 

The rad i at ion- i nduced hea l th effects that mi ght be caused by the operation  of the reference 
i mmobi l i zation  a l ternat i ve are quanti f i ed i n  Append i x  J . 4 . 1  and s ummari zed here . The resu l ts 
( Tab l e  J . 5 ,  Appen d i x  J . 4 . 1 )  i nd i cate that the excess cancer ri s k  from a s i ng l e  year ' s  opera t i on 
of the reference DWPF i s  tri v i a l . The best est imate i s  that 0 . 0003 premature cancer deaths 
wi l l  occur as a res u l t of the rad i oacti ve d i scharges du r i ng  that one year . The maxi mum 
poss i b l e  ri s k  wi l l  be 0 . 001 cancer deaths per year of operation  and a m i n i mum of no excess 
cancers . 

Based on the assumpti on that these i mpact ra tes conti nue throughout the 28-year operati ng l 'i fe 
of the DWP F ,  the resu l ts i n  Tabl e 5 . 1 7  i nd i cate that the cancer ri s k  from the fac i l i ty duri �g  
i ts en t i re operat i ng  l i fe ( 28 years ) wi l l  be  about  0 . 009 cancer deaths ( 0 . 009 probab l e ,  0 m i n i mum ,  
0 . 03 maxi mum ) .  I t  i s  important to  note that these cancer ri s k  es t imates rep resent a fu l l  a :coun t
i ng of ri s k  for  the  next  1 00 yea rs . The  data i n  Tab l e  5 . 1 7  i nd i cate that  the  l i ke l i hood anyone 
wi l l  ever d i e  of cancer as a res u l t of the ope ration  of the DWPF is remote . 

Table 5. 1 7. Summary of radiation·induced health effects committed over the 28·year routine 

operating life of the reference design DWPF processing 5· and 15·year-old waste 

Health effect Organ 

Commi tted genetic 

d i sorders/28 years 

of opera,tion 

Comm!tted prema-

ture cancer 

deaths/28 years 
of operation 

Committed genetic 

d isorders/28 years 

of operation 

Com m i t ted prema-

ture cancer 

deaths/28 years 

of operation 

B one 
Thyroid 

Lungs 
K i d neys 

Other 

Total  

Bone 

Thyroid 

Lungs 

Kid neys 

Others 

Total 

Processing 5-year-o!d waste 

Probable M i n i m u m  Maximum 

1990 population 

1 . 3E-2 3.1  E-3 5.6E-2 

1 . 5 E-3 3.4E-3 
2 . 5 E- 3  8.9E-3 
1 . 4E-3 5.0E-3 
1 .6 E-4 6.2E-4 
3 . 1  E-3 1 . 1 E-2 

8.7E-3 0 2.9E-2 

2000 population 

1 .4 E-2 3.2E-3 5.9E-2 

1 .6E-3 3.6 E- 3  

2 . 7 E-3 9.8E-3 
1 . 5 E- 3  5.3 E-3 

1 . 7E-4 6.4 E-4 
3.4E-3 1 . 2 E - 2  

9.3E-3 0 3. 1 E-2 

Processing 1 5-year-old wastes 

Probable M i n i m u m  Maximum 

1 . 1  E-2 2.7E-3 4.9E-2 

1 .2 E -3 2.7E-3 
2.4E-3 8.9E-3 
1 .2 E -3 4.4 E -3 
l .4E-4 5.3E-4 
2.8E-3 9.8 E -3 
7 .7E-3 0 2.6 E -2 

1 .2E-2 2.8E-3 5.1 E-2 

1 .3 E -3 2.8E-3 
2.7E-3 9.6E-3 
1 .3 E-3 4.5E-3 
l .4 E -4 5.3E-4 
2.8E-3 1 .0E-2 

8.2E-3 0 2.7E-2 
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As wi th cancer ri s k ,  the r i s k s  of geneti c d i s order from the DWPF operati on are tri v i a l . The 
pred i ct i on shows that an  average of 0 . 01 genet ic  d i sorders ( range 0 . 003 to 0 . 06 ) coul d be caused 
by the norma l operati on of the DWPF over an opera t i ng l i fe of 28 years . I t  i s  u n l i ke l y  that any 
geneti c d i sorders wi l l  be caused by DWPF operati on . 

Impacts on b i ota other than man 

Doses to b i ota other than man have not been estimated i n  th i s  report . The rad i osens i ti v i ty of 
organi sms other than man may be genera l l y  assumed to be l ess  than that for man ; therefore , i f  
man i s  protected from the potent i a l l y  harmfu l effects of radi at i on , other organ i sms wi l l  be 
protected . 1 5- 1 9  Effl uents of the fac i l i ty wi l l  be mon i tored and ma i nta i ned wi th i n  safe rad i o 
l og i ca l  protecti on l i m its  for ma n ;  thus , no adverse rad i o l og i ca l  i mpact o n  res i dent ani ma l s  i s  
expected . 

Mi t igati ng measures 

Al though the dose est imates for ma n res u l t i ng  from the potenti a l  a i rborne and l i q u i d re l eases of 
rad i onuc l i des to the envi ronment are q u i te l ow and we l l  be l ow exi s t i n g  standards for safe ope ra
t i on of the DWP F ,  every effort wi l l  be  made to  mi n i mi ze these expos ures through prope r des i gn 
and operation  as we l l  as a q ua l i ty assurance prog ram . Al s o ,  the objecti ve of keep i ng radi at ion 
exposu re as l ow as reasonab ly  ach i evab l e  wi l l  be emphas i zed , and an env i ronmenta l  sampl i ng and 
mon i tori ng prog ram wi l l  be ma i n ta i ned to prov i de an early a l ert for potenti al  prob l ems . 

5 . 1 . 3  The l ong-term effects of sa l t  d i sposal  

The l ong-term effects of sal t d i sposa l for the reference case are presented in  Sect . 5 . 4  Sal t 
D i sposal  Al ternati ves . 

5 . 1 . 4  Impacts of normal transportation  of reference waste 

Both rad i o l og i ca l  and nonradi o l og i ca l  i mpacts of norma l or acc i dent- free trans portati on of SRP 
HLW were cal cu l ated for fou r  d i fferent mi xes  of ra i l  and truck s h i pments . I n  each case , or mi x 
of transport modes , a certai n  percent of the SRP HLW cani sters are transported by each mode . 
The cases , defi ned i n  Tab l e  5 . 1 8 ,  are not i ntermodal mi xes . The rad i o l og i ca l  and  nonrad i o l og i ca l  
i mpacts of norma l transportat ion  are very sma l l  a nd  are we l l  w i thi n estab l i shed l i mi ts . 

Table 5.18 .  Definition of 
rail/truck mixes for 
cases 1 ,  2, 3, and 4 

Can isters 
sh ipped 

Case (% ) 

1 
2 
3 
4 

R ai l  

1 00 
70 
30 

0 

Truck 

0 
30 
70 

1 00 

The i mpacts are based on s h i pments of 81 76 can i sters over the 28-year operati ng period of  the 
DWPF .  Each ra i l  s h i pment wi l l  conta i n  f i ve cani sters , and each truck  s h i pment wi l l  conta i n one 
can i s ter .  Each s h i pment i s  assumed to be 4800 km ( 3000 mi l es ) .  Th i s  i s  a reasonabl e estimate 
of  the sh i pment d i s tance from SRP to the State of Wash i ngton , wh i ch wou l d  be the greatest d i s
tance poss i bl e  for s h i pment  wi thi n the  conti nental Un i ted State s .  The sel ecti on of  4800 k m  a s  
the sh i pment d i s tance i s  not a n  i mp l i cat ion  o f  a pol i cy deci s i on i n  any way . I t  mere l y  se rves 
as a conservati ve est imate that wi l l  y i e l d  maxi mum consequences . I n formati on on sh i pment mode 
and k i l ometers s h i pped i s  shown i n  Tab l e  5 . 1 9 .  
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Table 5.19. Annual shipment data for four shipment cases 

Total number of Number o f  Shipment 
Shipment can isters shipped shipments made ( 1 06 km)  

case 
Ra i l  Truck Rai l  Truck Rai l  Truck 

500 0 1 00 0 0.48 0 

2 350 1 50 70 1 50 0.34 0.73 

3 1 50 350 30 350 0.1 5 1 .7 

4 0 500 0 500 0 2 .5 

5 . 1 . 4 . 1 Nonrad i o l og i ca l consequences 

Nonrad i o l og i ca l  consequences are cal c u l ated for d i ese l  tractor tra i l er r i gs and l ocomot i ves pass
i ng a poi nt 500 and 100 t imes a year , respect i ve l y. The primary po l l utants from d i ese l  fuel  

J-36 combust ion  are part i c u l ates , S02 , N02 , hydrocarbons , and  carbon monox i de .  The DWPF  truck 
s h i pments accoun t  for 0 . 0001% of the pol l utants emi tted from h i g hway veh i c l es ,  and the tra i n  
s h i pments account  for 0 . 0004% o f  the po l l u tants from non h i ghway veh i c l es .  

5 . 1 . 4 . 2  Radi o l ogi ca l  i mpacts of norma l transportation  of reference waste 

Radi o l og i ca l  impacts that res u l t  from norma l transportati on were c a l c u l ated us i ng RADTRAN n 2 0 
to generate popu l ati on expos ure . The expos u re to vari ous popu l at i on groups was ca l cu l ated i n  
man- rem/km o f  waste s h i pmen t ,  or  man- rem/s h i pment made . These impacts were converted to l atent 
cancer fata l i t i es ( LCF )  u s i ng BE I R  I I I  hea l th ri s k  estimators . Two sets of hea l th ri s k  est i 
mators were u sed , probab l e cancer deaths and maximum cancer deaths . These uni t consequence 
factors were then mul t i p l i ed by the appropr iate number of k i l ometers s h i pped annua l l y  or sh i p
ments made annual l y  (Tab l e  5 . 1 9 ) .  The res u l t i ng consequences for both probab l e  cancer deaths 
and  maxi mum cancer death are shown in Tabl e 5 . 20 .  Consequences for the genera l  popu l at i on 
exposed wh i l e  trans port veh i c l e s  are stopped are based on number of s h i pments made . Al l other 
popu l ation  group consequences are based on n umber of k i l ometers s h i ppe d .  

Shipment 
case 

2 

3 

4 

Table 5.20. Normal transportation consequences given as probable cancer deaths per year and maximum cancer deaths per year 

Occupationala General population 
Totals 

Crewmen On l ink Off  l ink Stops 
Rai l  Truck 

Rai l  Truck Rai l  Truck Rai l  Truck Rai l  Truck 

0.0 0.0 3.5E-5 0.0 9.2 E--4 0.0 1 .2 E-2 0.0 1 .3E-2 0.0 
(0.0) (0 .0 )  ( 1 .2E-4 )  (0.0) (3.1 E -3) 10.0) (3.8E-2) (0.0) (4. 1 E -2 )  (0.0) 

0.0 4.7E-3 2.4E-5 3.8E-3 6.7E --4 7.9 E -3 8.6E-3 8.6E-3 9.3E-3 2.5E-2 
(0.0) ( 1 .5 E-2) (7.9E-5) 1 1 .3E-2) (2. 1 E -3) 12 .7E-2 )  12.7 E-2) 12.8E-2) 12.9E-2) (8.3E-2) 

0.0 1 . 1 E-2 1 .0E-5 9.2E-3 2.8E --4 1 .8E-2 3.6E-3 2.0E-2 3.9E-3 5.8E-2 
(0.0) (3.7E-2) (3.5 E-51 13 .1 E-21 (9.2 E --4 1  (6.1 E-2 1  1 1 . 1 E-21 16.7E-21 I 1 .2E-21 12.0E-1 ) 

0.0 1 .7 E -2 0.0 1 .3E-2 0.0 2 .6E-2 0.0 2 .9 E -2 0.0 8.5E-2 
(0.01 15.4E-21 (0.0) 14.3E-2) (0.0) (9.2 E-2 1  (0.01 (9.8E-2) (0.01 (2.9E- 1 )  

Overall 

1 .3E-2 
14. 1 E-2) 

13.4E-2) 
( 1 . 1 E - 1 )  

6.2E-2 
12. 1 E-l l 

8.5E-2 
12.9E-l l 

a H LW casks wi l l  be loaded on the carrier vehicle at the SRP by DWPF personnel and unloaded at its destination by repository personnel. There wil l  
be no reloading in transit and, therefore, no radiation exposure to transportation workers accountable to cask handling wi l l  occur. 

One other type of rad i o l og ica l  impact was ca l cu l ated : expos u re to a maxi mum i n d i v i dua l who sat 
30 meters away from every s i ng l e  truck or ra i l  s h i pment .  Th i s  i mpact i s  shown i n  Tab l e 5 . 2 1 . 

Further d i scus s i on on the methodol ogy and assumpti ons used for these ca l c u l at i ons can be found 
in  Append i x  D .  
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Table 5.21 . Maximum annual 
dose (milllrem) to individual 
from normal transportation 

of waste canisters 

Sh ipment Rail  Truck case 

1 0.06 0.0 
2 0.04 0.09 
3 0.02 0.21 
4 0.0 0.30 

In the anal yses g i ven , the d i fferenti a l  effects est imated for the de l ay of the reference a l terna
t i ve are appl i cabl e al so to del ay of  the staged process a l te rnat i v e .  

5 . 2 . 1  Construction  

The reference i mmobi l i zation  a l ternat i ve del ayed ten years d i ffers from the  prev ious  a l ternati ve 
primari l y  i n  that there i s  no i nteraction  wi th the Vogtl e proj ect i n  the 1 990s ( the Vogtl e 
proj ect i s  a s s umed to be comp l eted ) . Because no competi t ion wi th  another proj ect wi l l  exi st , 
a s  i n  the Vogtl e del ayed scenari o ,  the n umber of i n -move rs i s  l es s  ( a round 1 1 00 )  than the refer
ence i mmobi l i za t i on a l ternat i ve i n  wh i ch Vogtl e i s  del ayed ( 1 450 i n-movers ) but more than the 
refe rence i mmobi l i zat ion  a l ternat i ve in wh i c h  Vogtl e i s  on  schedu l e and Vog tl e ' s  work force i s  
gradual l y  rel eased , becomi ng a va i l abl e for DWPF construct i o n  ( 870 i n -movers ) .  A s  may be seen i n  
Tabl e 5 . 2 2 ,  the s i x-county area i s  expected to experi ence s i gn i f i cant popu l at i on growth i n  the 
decade from 1 986 to 1 996 , to around 468, 000 .  Because of  thi s s i gni fi cant ( 1 4% )  expans i on of the 
basel i ne popu l ation  and rel ated faci l i ti es ( ho us i ng , school s ,  economi c base , etc . ) ,  the impacts 
of th i s  a l ternati ve upon the s urround i ng area are expected to be s i m i l a r to or  o n l y  s l i gh t l y  h i gher 
than those of  the reference i mmob i l i zat ion  a l ternati ve in wh i c h  both projects are o n  schedul e ,  
desp i te t he h i g her rate o f  i n-movers ( 22%  for the del ayed reference i mmobi l i zation  a l ternati ve ) . 

5 . 2 . 2 Operation  

5 . 2 . 2 . 1  Land use  and soci oeconomi c impacts 

The i mpacts of  operation  of t he del ayed i mmobi l i zat ion  al ternat i ve are expected to be the same 
as those of other reference immo bi l i zation  al ternati ves : i ns i gn i fi cant for po pul at ion growth or  
pub l i c  servi ce s ,  but  pro v i d i ng around  700  permanent jobs after the s i gn i fi cant empl oyment 
decl i nes fol l owi ng the compl etion  of  DWPF construct i on . 

5 . 2 . 2 . 2  Rad i o l og i cal i mpacts 

The envi ronmental assessment pathways , methodol ogy , and a s s umpti ons  d i scussed in Appen d i x  J are 
appl i cabl e to th i s a l ternati ve . 

Max i mum i nd i v i dual  dose comm i tment  from a i rborne rel eases 

The doses to the maximal l y  exposed i ndi vi dual  from expos ure to a i rborne re l eases duri ng normal 
operation  of the del ayed i mmo bi l i zat i on al ternati ve are about the same as for the reference 
i mmobi l i zation  a l ternati ve and are d i scus sed in Sect . 5 . 1 . 2 . 3  and presented in Tab l es 5 . 7  and 5 . 8 . 

Popu l ation  dose  commi tments from a i rborne re l eases 

As descri bed in  Sect . 5 . 1 . 2 . 3 , a l l  popul ation  doses are 1 00-yea r envi ronmental  do se commi tments . 

Po u l a t i on dose 0 u l at ion  (wi th i n  80- km radi u s  of the DWPF . The 1 00-yea r 
envi ronmental dose comm i tments EDC for the vari ous  age gro ups for the proj ected year 2000 
( de l ayed i mmobi l i zat ion  a l ternati ve ) during  the process i n g  of  5-year-o l d  and 1 5-year-o l d  waste 
a re l i sted i n  Ta b l e  5 . 2 3 .  The total - body dose commi tments , of · 0 . 43 man-rem per year of opera
t i on and 0 . 28 man- rem per year of operat ion , respecti ve l y  ( s ummed fo r a l l  age groups ) , from 
exposure to the effl uents of proces s i n g  5-year-o l d and  1 5-year-ol d waste are o n l y  s l i ght ly  
h i gher  than  t hose  for the  reference i mmob i l i zation  a l ternati ve .  Th i s  i s  a res u l t  of  the 
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Table 5.22. Socioeconomic impact o f  reference immobilization alternative delayed ten years on primary impact area

construction :  1 996 DWPF peak (no Vogtle impacts) 

Cou nty 

South Carolina 

Aiken 

A[[end a[e 

Bamberg 

Barnw e [ [  

Georgia 

Co[u mbla 

R ichm ond 

Tota[e 

Genera[ I m pacts ' 

Popu l a tion 
1 996 

1 29,600 

1 2 ,725 

2 1 ,550 

26,700 

59,400 

2 1 8,000 

468,000 

W or k  forcea 

CommutersC I n -migrants d 

3,680 

500 

35 

30 

2 1 0  

60 

280 

1 , 1 20 

Popu [at ion 
increase 
(DW PF )  

N o .  (%)  

1 , 1 34 (0 .9)  

79 ( 0 . 6 )  

66 ( 0 . 3 )  

4 6 3  ( 1 . 7) 

1 85 (0.2)  

623 (0.3)  

2,500 ( 0 . 5 )  

N o .  

2 1 7 

1 6  

1 4  

92 

26 

1 23 

488 

Schoo[Sb 

increase 
(DWPF ) 

(%) 

( 0.8)  

( 0 . 5) 

(0.3)  

( 1 .4 )  

( 0 . 2 )  

(0.3)  

( 0 . 5 )  

Hous ing :  
demand-supply 

Adequate 

Shortage in  s i ngle fam i ly u n i ts ;  
DWPF demand <0. 1 %  of 
total demand 

Sho rtage in  s ingle fam i l y  u n i ts;  
DWPF demand <0. 1 %  of 
total demand 

Shortage in  mobile home and 
m u l tifam i ly u n its, DWPF 
demand = �2% 

Adequate 

Adequate 

Public selYices: N o  n oticeable i m pact on pol ice and f i re services. Neg [ ig ib [e  water and sewer demand increases. 

Public finance: M od e rate I m pacts. N o  DWPF property tax paid to local jur isd ict ions .  Add it iona[  tax revenue from new worker 
homes property tax , sales and use taxes may not equ a l  cost of services. 

Economic base: Signi f icant i m pact from 56 5 .8 m i l [ ion in d i rect salar ies and additional  i n d i rect and i n duced sal aries.  
Some in flation i n  local  prices, and i n c reases i n  local wage rates and consumer demand . 

Roads and traffic: Same as Reference A[ternative with Vogt[e delayed. M inor offsite i m pacts. M ajor  onsite congestion m ay 
occur d u ring sh ift c hanges. 

Land use change: M i n or i m pacts. N orma[ g rowth changes overshadow DWPF i m pacts except for possi ble mobile home increases 
Barnwe[ [ and A i k e n .  

Historical and archaeological: N o  i m pact. 

a Loca[ movers (200) not i n cluded. Ove ra l l  total = 5000. 
b E nt ire increase assumed to occur i n  one year.  Peak i n m igrant  enrol lment  i s  d iv ided by total student enrol lment.  
C Jobs f i l l ed by exist ing residents. I ndiv idual  cou n ty commuting tota l s  are not g iven because ( 1 )  a l [  w i l l  be ex isting residents whose 

road use i s  a l ready felt, and (2) maximum traffic impacts a s  workers converge on the roads near the S R P  were found not to affect 
[eve[s of service s ignif icant[y.  

dSome wee kly travelers included I n  both I n · m ig ra n t  and l ocal  mover category. 
e N u m bers may reflect rou nding e rrors. 
'I m pacts apply to all cou n ties in  pri mary i m pact area. 

i ncrease i n  popu l at i on duri ng the 1 0-year de l ay peri od (about 70 , 000 persons ) .  S i mi l a rl y ,  the 
h i ghest organ dose , to the thyroi d  ( 1 2  man-rem ner year of operati on ) ,  represents an i ncrease 
over the reference i mmob i l i zati on al ternati ve re l ated to the popu l at i on i ncrease ; other param
eters used i n  dose determi nat i on rema i n  unchanged .  

The annua l  tota l - body dose  to  the reg i onal  popu l at ion  from natura l  background ( a s s umi ng an 
average annual  dose rate from natura l  background to be 1 1 7  mi l l i rems ) is  7 . 9  x 1 04 man-rems . 
The h i g hest tota l - body dose ( 0 . 43 man- rem per year of operati on ) i s  on l y  0 . 0005% of  the bac k
ground dose . 

Popu l at ion  dose  to  the  cont i n ental U n i ted States . The 1 00-year envi ronmental dose commi tments 
to the conti nental Un i ted States from the rout i ne a i rborne re l ease of tri t i um and i od i ne- 1 29 
dur ing  the process i ng  of 5-year-o l d  and 1 5-year-ol d waste are l i s ted i n  Tabl e 5 . 24 .  The doses 
are only s l i ghtly h i gher than those for the reference immobi l i zation  a l ternati ve ( see Tab l e  5 . 1 0 ) 
because  of the projec ted i ncrease i n  popu l at ion . The h i ghest total -body dose ( 0 . 0 1 1 man- rem per 
year of operat ion process i n g 5-year-o l d  waste ) i s  on ly  a very sma l l fract ion of the comparabl e 
background dose . 



Waste 
decay 
period 

5 years 

1 5  years 

5-23 

Table 5.23. One·hundred·year environmental dose commitments· 
for a projected population for the year 2000 from routine airborne 

releases from the DWPF 

Age Dose per year of operation (man·rem ) 

group Total body Bone Thyroid Lungs Kidneys 

I nfant 2.9E-3b 6.6E-3 1 .5 E - 1  3 . 1 E-3 2.8E-3 

Child 1 .3 E - 1  4 .3E-1 2.0EO 1 .2 E - 1  1 .4 E - 1  

Teen 5.3E-2 1 .6 E - 1  1 .3EO 5.2E-2 5.4E-2 

Adult 2.4E-1 6.9E-1 8.4EO 2.3E-1 2 .3E-1 

Total 4.3E-1 1 .3EO 1 .2 E 1  4 . 1 E - 1  4.2 E - 1  

I n fant 1 .6E-3 4.3E-3 1 .5 E - 1  1 .5 E-3 1 .6E-3 

Chi ld  8.8E-2 3. 1 E- 1  2.0EO 8.4E-2 8.6E-2 

Teen 3.4E-2 1 .2 E - 1  1 .3EO 3 . 1 E-2 3.3E-2 

Adult 1 .6E-1 5 .0E-1 8.2EO 1 .4 E - 1  1 .4 E - 1  

Total 2.8E-1 9 .3E-1  1 .2 E 1  2 .6E-1 2 .6E-1 

·Population doses with in  80 km of the p lant  from a 1 00·year exposure period 
to environmental media concentrations resulting from constant releases over one 
year. 

b Read as 2.9 X 1 0-3 . 

Table 5.24. One·hundred-year environmental dose commitments"' 

to the population of the continental United Statesb for the 
year 2000 for the airborne release of tritiu m and 

iodine- 1 29  from the DWPF 
Waste 

Age Dose per year of operation (man-rem I decay 
period 

group 
Total body Bone Thyroid K idneys 

5 years I n fant 1 .4 E -4c 1 .4E-4 4.7E-3 1 .4E-4 
Chi ld  1 .7E-3 1 .7 E -3 5.5E-2 1 .7 E -3 
Teen 9.6E-4 9.6E-4 3.2E-2 9.6E-4 
Adult 7.7E-3 7.7E-3 2.8E-1 7.7E-3 

Total 1 . 1 E-2 1 . 1  E -2 3.7E-1 1 . 1 E-2 

15 years I nfant 8 .2E -5 8 .2 E -5 4.7E-3 8.2E-5 
Chi ld  9.5E-4 9.5E-4 5.4E-2 9 .5E-4 
Teen 5.5E-4 5.5E-4 3.2E-2 5 .5E-4 
Adult 4.4E-3 4.4E-3 2.7E -1 4.4E-3 

Total 6.0E-3 6.0 E -3 3.6E-1 6.0E-3 

·Population doses from 1 00-year exposure period to 
"nvironmental media concentrations resulting from constant releases 
()Vf:r onn year .  

" Projected U .S. population from Bureau of Census, Series P-25 No.  
704 (July 1 977) .  

(: R,,�d as 1 .4 X 1 0-" .  



5-24 

The thyroi d  doses to the cont i n ental U n i ted States res u l t i ng from the rel ease of 1 2 9 1  from the 
DWPF are l i sted i n  Tabl e 5 . 24 .  The total thyro i d  dose ( 0 . 36 man-rem per year of operation ) i s  
o n l y  a smal l percentage o f  the ex i st i ng  background dose from a l l other sources . 

Popu l ation  doses  to the  worl d .  The wor l d  popu l at i on doses from the re l ease o f  tri t i um and 1 2 9 1  
are l i sted in Tab l e  5 . 25 .  The doses are h i g her  than the comparabl e doses for the refe rence 
i mmobi l i zati on a l ternat i ve ( Tab l e  5 . 1 1 )  due s o l e l y  to po�u l at i on i ncreases , and re present a 
negl i g i b l e  i ncrease over that from exi st ing  tri t i um and 2 9 1  background sources . 

Table 5.25. One-hundred-yea, environmental dOl. commltment8 for a protected 
world poputationb for the year 2000-routlne 

airborne rele8se8 from the OWPF VB all other source. 

Radionucl ide 
and organ 

Dose per year of operation (man·rem) 

3H (total body) 
1 2 9 1  (thyroid) 

5·year·old waste 

7.9E-2" 
8.2 E O  

1 5·year·old waste 

4.7E-2 
8.2EO 

Existing 
background 

7.7E5 
4.2E6 

a Based on one·hundred·year exposure period to environmental media 
concentrations reSUlting from constant releases over one year .  

bWorld population figures based on Un ited Nations report No.  56, 
Rep. ST/ESA/S E R /A·56 ( 1 974 ) .  Population considered to be made up 
entirely of adults. 

c Read as 7.9 X 1 0-2 . 

Maxi mum i nd i v i dua l  dose commi tments from l igu i d  effl uents 

The doses to the ma x ima l l y  exposed i n d i v i dua l from l i q u i d re l eases to the Savannah Ri ver are 
the same a s  those for the reference immob i l i zat ion a l ternati ve and are l i s ted i n  Tab l e s  5 . 1 2  
and  5 , 1 3  and d i scussed  i n  Sec t .  5 . 1 . 2 . 3 . 

Popu l a ti on dose commi tment 

The 1 00-year envi ronmenta l dose commi tments for the year  2000 are l i sted in  Tab l e  5 . 26 .  The 
h i ghest tota l - body dose ( s ummed for a l l age groups ) i s  0 . 28 man-rem pe r year of operat ion 
( p rocess i n g  5-year-o l d waste ) and i s  approxi mate l y  1 0% h i gher than the s i mi l ar dose for the 
reference immob i l i zat i on a l ternati ve because of the i ncrease in the exposed popu l at ion . The 
dose is a very sma l l frac t i on of the comparabl e dose from natura l  background sources ( 7 . 9  x 1 04 
man-rems ) .  The popu l a t i on doses from the cons umpti on of dr i n k i ng water for the re ference a l te r
nat i ve ( Tabl e 5 . 1 6 )  a l so  app ly  to the del ayed reference a l ternat i ve .  The projected usage i n  
Tab l e  5 . 1 6  i s  for the pe r iod 1 990-2020 , encompass i ng both the reference a l te rnat ive and the 
del ayed reference a l te rnat ive .  

Rad i at ion- i nduced heal th effects - del ayed i mmobi l i zat ion  a l ternati ve 

Rad i a ti on- i nduced hea l th effects for the del ayed i mmobi l i zat ion a l ternati ve are wi thi n the range 
of those presented i n  the part of Sec t .  5 . 1 . 2 . 3  that dea l s wi th rad i a t i on-i nduced hea l th effects 
d uri ng rout ine  opera t i ons of the reference i mmob i l i zat ion  a l ternati ve .  These predi cted hea l th 
effects a re very sma l l .  

5 . 3  STAGED P ROCESS ALTERNAT IVE  ( PREFERRED ALTERNAT IVE )  

5 . 3 . 1  Cons tructi on 

5 . 3 . 1 . 1  Land use and soc i oeconomi c impacts 

Havi ng o n l y  60% of the maxi mum work force of the refe rence a l ternati ves previ ous l y  cons i dere d ,  
the staged process a l ternat i ve has marked ly  fewer i n-mi grants a n d  produces correspon d i n g l y  
sma l l er  popul at ion or school enro l l ment i ncreases . On ly  4 6 5  of the 3000 worke rs are expected t o  
move i nto the a rea ( br i ng i ng wi th them about 2 1 5  c h i l dren ) ,  produc i ng a popu l a t i on i ncrease o f  
1 1 30 ( Ta b l e  5 . 27 ) .  Because th i s  i ncrease i s  l ess  than 1 %  of the tota l s  even i n  Ba rnwe l l ,  the 
most affected area in previ ou s  a l ternati ves , potenti a l  impacts are cons i dered to be i ns i gni fi cant 
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Table 5.26. One·hundred·year environmental dose commitments· 

for a projected population for the year 2000 from routine liquid 
releases from the DWPF 

Waste 
Age Dose per year of operation (man·rem ) 

decay 
group Total body Bone Thyroid K idneys period 

5 years Infant 0 0 0 0 

Child 3.BE-:t' 4.0E-2 3.BE-2 3.B E -2 
Teen 2.9E-2 3.1 E-2 2.9E -2 2 .9 E -2 
Adult 2 . 1 E-1 2 . 1 E-1 2.1 E - 1  2.1 E-1 

Tota l 2.BE-1 2 .B E - 1  2.BE-1 2.BE-1 

15 years I n fant 0 0 0 0 
Chi ld 2 . 1 E-2 2.1 E-2 2.1  E-2 2.1  E-2 
Teen 1 .5 E -2 1 .5 E -2 1 .5 E -2 1 .5 E -2 
Adult 1 . 1 E-1 1 . 1 E -1 1 . 1 E-1 1 . 1 E-1 

Total 1 .5E-1  1 .5E-1  1 .5 E - 1  1 .5 E -1 

·Population doses within BO km of the plant from a 1 00'year exposure 
period to environmental media concentrations resu lting from constant 
releases over one year. No irrigation or dr inking water is  taken from the 
river with in  th is  BO·km area. 

b Read as 3.B X 1 0-2 

i n  a l l  pub l i c  servi ce , l a nd use , traffi c ,  hous i n g ,  and h i stori cal  and archaeo l og i ca l  impact 
area s .  M i nor impacts wi l l  be s ustai ned in pub l i c  fi nance whi c h  may be parti a l l y  offset by the 
economi c contri butions  of the constructi on workforce and the purchase of services and e q u i pment .  
The on ly  i mpact o f  note i s  that o f  d i rect and i n d i rect worker sa l aries , wh i c h  tota l $48 mi l l i on 
and  $ 1 48 mi l l i on ,  respect i ve l y ,  and the i r  correspondi ng effect on the regi onal  economi c base . 
Overa l l ,  the staged process  a l ternati ve has mi nor to negl i g i b l e  i mpacts and some economi c bene
fi ts from the 3000 jobs it wi l l  create ; it has the l owes t  offs i te l and use and soc i oeconomi c 
i mpact of the three a l ternati ves cons i dered here . 

5 . 3 . 1 . 2 Nonradi o l ogical  i mpacts 

Aq uat i c  eco l og i ca l  i mpacts from staged construction may be l es ser  in degree but pers i st for a 
l onger period  of t ime than those descri bed for the reference immobi l i zati on a l ternat i ve ( Sects . 
5 . 1 . 1 . 2 and 5 . 1 . 2 . 2 ) . Staged constructi on wi l l  i nvo l ve s i te c l ear i ng  and excava t i on i n  two 
phase s ,  each of wh i c h  wi l l  i nvo l ve l es s  l and area than for the reference immobi l i zat ion a l ter
nat i ve .  Consequentl y ,  s tream s i l tat ion i mpacts res u l t i ng from cons truction  may be l ower in the 
s taged process  because of the smal l er area on whi c h  construct i on acti v i ty occurs at any one 
t ime .  However ,  stream i mpacts wi l l  occur  over a l onger peri od of t ime for the staged process 
compared to the reference i mmobi l i zati on a l ternati ve .  

5 . 3 . 1 . 3 Rad i o l ogica l  impact 

The rad i o l og ica l  impacts and recommended control s for the staged process a l ternat i ve construc
t i on acti v i ti es are about the same a s  for the reference immobi l i zat ion a l ternati ve ( see  Sect . 
5 . 1 . 1 . 3 ) .  However ,  stage 2 constructi on act i v i t ies  wou l d  be e xpected to i nvol ve expos ures more 
nearly l i ke those found for constructi on workers i n  the chemi ca l  separati ons areas wi th average 
e xpos u res of 0 . 35 rem/year from 1 973 through 1 978 . 2 1  

5 . 3 . 2  Operat ion 

5 . 3 . 2 . 1 Land u se and soc i oeconom ic  i mpacts 

The impacts of operat ion of the staged process  a l ternati ve are s i mi l a r  to but l ess  than those of 
the reference i mmobi l i zat ion  a l ternati ves : i n s i g n i f i cant effects upon popu l at ion  growth or 
publ i c  servi ces , but provi s i on for around 530 permanent jobs after the s i gn i f i cant decl i ne s  in 
empl oyment enta i l ed by comp l et i on of DWPF constructi on .  
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Table 5.27. Socioeconomic impact of staged process alternative on primary impact area - construction: 
1 987 DWPF peak with Vogtle on schedule (peak in 1 983) 

. 

----------------------

County 

South Carolina 

Ai ken 
Allendale 

Bamberg 

Barnwel l  

Georg ia 

Columbia 

R ichmond 

Tota le  

General impacts f 

Public services: 

Popu lation 
1 987 

1 1 7,000 
1 1 ,675 

1 9,500 

23,425 

47,900 

195,600 

41 5, 1 00 

PopulationC 
Work forcea increase 

CommutersC I n.migrantsd (DWPF) 

240 
1 0  

1 0  

75 

25 

1 05 

2,380 465 

No. (%) 

580 (0.5) 
30 (0.3) 

30 (0. 1 )  

1 85 (0.8) 

55 (0. 1 )  

250 (0.1 ) 

1 , 1 30 (0.3) 

No impact on fire, police, water or sewer services. 

Schoolsb 
increase 
(DWPF ) 

No. (%) 

1 1 0 (0.4) 
5 (0.2) 

5 (0. 1 )  

35 (0.7 )  

1 0  (0. 1 )  

50 .!Q:2l 
2 1 5  (0.2) 

Adequate 

Housing: 
demand·supply 

Shortage in single fami ly  u n its; 
DWPF demand <0. 1 %  

Shortage i n  single fam i ly un i ts; 
DWPF demand <0.1 % 

Shortage in mob i le home and mu lti· 
fami ly  u nits; DWPF demand = 1 %  

Adequate 

Adequate 

Public finance: M inor i mpacts. No DWPF property tax paid to local jurisd ictions. Additional tax revenue from property, sales 
and use taxes paid by workers may not equal cost of services. 

Economic base: Significant impact from $48 mil l ion in di rect and additional indirect and induced worker salaries. 
Some inflation i n  local prices, and increases i n  local wage rates and consumer demand. 

Roads and traffic: M inor offsite impacts. Moderate on· site congestion may occur dur ing shift changes. 

Land use change: Negl igible impact. 

Historical and archaeological: No i mpact. 

a Loca l movers ( 1 50 )  not included. Total overall = 3000. 

b Entire Increase assumed to occur in one year. Peak in·migrant enrollment is divided by total student enrollment. 
C Jobs fil led by existing residents. Individual county commuting totals are not given because ( 1 )  a l l  wil l  be ex isting residents 

whose road use in home areas is a lready felt, and ( 2 )  maximum traffic impacts as workers converge on the roads near the 
SRP were found not to affect levels of service significantly. 

dSome weekly travelers included. 
eTotals m ay not agree with sub·items because of rounding. 
' Impacts apply to a l l  counties in primary impact area. 

5 . 3 . 2 . 2  Nonrad i o l og i ca l  i mpacts 

Terrestr i a l  and aquati c eco l og i ca l  impact from operation  of a staged DWPF wi l l  be l ess  than 
those for the reference immob i l i zat ion a l ternati ve ( Sects . 5 . 1 . 1 . 2 and 5 . 1 . 2 . 2 )  due to e l im i nat ion 
of the coa l - f i red power p l ant .  

5 . 3 . 2 . 3 Rad i o l og i cal  impacts 

The envi ronmental assessment  pathways , methodol ogy , and assumpt ions  d i scussed in Sec t .  5 . 1 . 2 . 3  
and Append i x  J are appl i cab l e to th i s  a l ternative cas e .  

Dose commi tments from a i rborne effl uents 

Dur ing  the operat ion of the s taged process a l ternat i ve fac i l i t ies , effl uents from two s tages of 
operation , as descri bed i n  Sect . 3 . 3 , are cons i dere d .  The annual  rel eases of radi onucl i des to 
the atmosphere for uncoupl ed Stage 1 are al l through the sand-fi l ter  stac k .  The sand-fi l ter 
stack measures 43 m h i gh and 3 . 7  m in d i ameter ;  the effl uent vel oc i ty i s  1 6 . 1  m/ s .  The annual  
re l eases of rad ionuc l i des for coup l ed operation  are from the sand-fi l ter stac k ,  the regul ated 
chem i ca l  fac i l i ty ,  and the sa l tcrete pl ant .  
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ex osed i nd i v i dua l . The maxi mum doses to the i nd i v i dual 
�l�i v�l�' n�g�a�t�t�e�n�e�a�r�e�s�t�b�o�un�dTa�r�y�i-n�t�he�p�r�e�v�a�i�l�i�n�g�w�i nd di recti on )  are shown in Tab l e s  5 . 28 and 
5 . 29 for Stage 1 and Stage 2, respecti ve ly .  The maximum total -body dose commi tment ( 0 . 063 mi l l i 
rem per year of operati on ) occurs to a chi l d  dur ing the Stage 1 operat i on (Tab l e 5 . 28 )  as does 
the h i ghest organ dose ( 0 . 25 mi l l i rem per year of ope rat ion ) to the bone . The dose ( total -body 
dose to "ch i l d" )  �r i mari l Y  i s  from 9 0 S r  ('01 00% ) for the Stage 1 p rocess (Tabl e 5 . 30 )  and from 
9 0 S r  ( 98% ) and 1 3 Cs ( 2 . 0% )  for the Stage 2 p rocesses (Tab l e  5 . 31 ) .  

Table S.28. Maximum SO-year dose commitment to the individual a from 

routine annual airborne releases from the DWP F - staged 

alternative: Stage 1 ,  sand f ilter stack release 

Dose Commitmen� ( m i l l i rem)  
Age group 

Total body Bone Thyroid Lungs K idneys 

I nfant S.9 E-3c 2.3 E-2 2 . 0 E-2 S.9 E -3 S.9 E-3 

Child 6 . 3 E -2 2 . S E - l  7 . 9 E -2 6 .3 E - 2  6.3 E -2 

Teen 3 . 7 E-2 l . S E - l  S.4 E -2 3 . 7 E -2 3 . 7 E -2 

Adult 2.9E-2 1 .2 E - l  S. l E -2 2 .9 E - 2  2 . 9 E - 2  

a Maximal ly exposed individual i s  at  the  nearest boundary approximately 
1 0. S  km downwind from the plant effluent. 

b pe r  year of operation. 
e R ead as S.9 X 10 -3 . 

Table S.29. Maximum SO-year dose commitment to the individuala from routine annual 

airborne releases from the DWPF - staged alternative: coupled 1 5-year-old waste 

Infant 

Age group 
and faci l ity 

Sand filter stacke 
Regu lated chemical facil ity 
Saltcrete plant 

Total 

Chi ld 
Sand fi lter stacke 
Regu lated chemi cal faci l ity 
Saltcrete plant 

Topl 

Teen 
Sand filter stacke 
Regu lated chemical fac i l i ty 
Saltcrete plan t 

Total 

Adult 
Sand f i l te r  stacke 
Re�lulated chemical faci l i ty 
Sal tcrete plant 

Total 

Total body 

S . l  E_3d 

2 . 3 E - S  

2 . 2 E - S  

S. l E-3 

4 . 8 E - 2  

2 . 4 E - S  

2 . 4 E - S  

4 . 8 E - 2  

2.9 E-2 

2 . S E - S  

2 . 3 E - S  

2 . 9 E -2 

2 . 3 E  2 

2 . 5E 5 

2 .4E 5 

2 . 3 E  2 

Dose commitmen� ( m i l l i rem)  

Bone 

1 .9 E --2 

2 . 3 E - S  

2 . 2 E -S 

1 .9 E - 2  

1 . 9 E - l  

2 . 4 E - S  

2 . 4 E - S  

1 .9 E - l  

1 . l E - l  

2 . S E - S  

2 . 3 E - S  

1 . 1 E - l  

9.0E 2 

2 . 5 E  5 

2 . 4 E  5 

9.0 E 2 

Thyroid 

l . S E -2 

2 . 3 E - S  

2 . 2 E - S  

l . S E-2 

S.9E-2 

2.4E-S 

2.4E-S 

S.9E-2 

4. 1 E -2 

2.SE --S 

2 . 3 E - · S  

4. 1 E 2 

3.9E 2 

2 . 5 E  5 

2.4E 5 

3.9E 2 

Lungs 

S . 2 E -3 

2 . 3 E - S  

2 . 2 E - S  

S . 2 E -3 

4 . 8 E - 2  

2.4 E-S 

2.4E-S 

4.8E-2 

2 . 8 E - 2 

2 . S E - - S  

2 . 3 E  S 

2.8E · 2 

2 . 2 E  2 

2 . 5 E  5 

2 .4E S 

2 .2 E ·  2 

Kidneys 

S . 3 E -3 

2 . 3 E - S  

2 . 2 E - S  

S. 3 E -3 

4 . 8 E -2 

2.4 E - S  

2 . 4 E - S  

4 . 8 E - 2  

2 . 9 E - 2  

2 . S E - S  

2.3 E - S  

2 . 9 E -2 

2. 3 E - 2 

2 . S E -- S  

2 . 4 E -- S  

2. 3 E -2 

il M ax imil l ly  ex posed Indiv idual i s  a t  the nearest boundary i.IPlJrOXlIllately 1 0 . 5  km downwind 
f rom the plant effluent. 

b Per year of operation. 

C Combined StJge 1 Jnd Stage 2 operations. 
d Read as S.l X 10 J .  

The tota l - body and organ doses a re only a smal l fracti on o f  the ap p l i cabl e Federal regu l at ion of 
500 mi l l  i rems to the tota l  body , gonads , and bone marrow and 1 500 mi l l  i rems to the reference 
organs . 1 3 The h i ghest tota l - body and organ doses a re on ly about 0 . 01 %  and 0 . 05% , respecti ve l y ,  
o f  the estab l i s hed l i mi ts . 
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Table 5.30. Contribution to dose by major radionuclides released in the 
airborne effluents of the staged alternative: Stage 1, sand filter stack release 

Age group Radionucl ide Percentage of dose 
Total body Bone Thyroid Lungs K idneys 

I nfant 9 0 Sr 98.8 98.4 29.4 9 8 . 1  98.5 1 2 9 1 0.4 0.2 70.4 0.3 0 . 5  2 3 8 pu 0 . 1  1 .2 0.0 0.8 0.4 
Ch i l d  9 0 Sr 99.9 99.6 79.4 99.7 99.7 1 2 9 1 <0. 1 <0. 1 20.5 <0. 1 <0. 1 23 8 pu <0.1 0.4 <0. 1  0 . 1  0. 1 
Teen 9 0 Sr 99 . 7  99.2 68. 1 99.5 99.7 1 2 9 1 <0. 1 <0.1 3 1 .8 <0. 1 <0.1 2 3 8 pu <0.1 0.7 <0. 1  0.3 <0. 1 
Ad u l t  90 Sr 99. 7  99 . 1  56.0 99.5 99.4 1 2 9 1 0. 1  <0. 1 43.9 0 . 1  <0. 1 2 3 8 pu 0 . 1  0 .8  <0. 1 0.2 0.4 

Table 5.3 1 .  Contribution t o  dose by major radionuclides released i n  th e  airborne 
effluents of the staged alternative: coupled sand filter stack releasea 

- - -_.- --.--�----------------

Age group R ad i onuclide Percentage of dose 

I nfant 

Chi ld  

Teen 

Ad ult  

- ----- ---

.. ---- - -.-- - --
Total body Bone 

------_._ ._----- _ .  
3 H 
9 0 Sr 
1 2 9 1 
1 3 7 Cs 
1 5 4 Eu 

2 38 Pu 
3 H 
9 0 Sr 
1 2 9 1 
1 3 7 Cs 
1 5 4 E u 
2 3 8 pu 
3 H 
9 0 Sr 
1 2 9 1 
1 3 7  Cs 
1 5 4 Eu 
2 3 8 Pu 
3 H 
9 0 Sr 
1 2 9 1 
1 3 7 Cs 
1 5 4 E u  

2 38 Pu 
-- ----- ---- -

0.5 
85.4 

0.3 
1 3.2  

0.3 
0 . 1  

0 . 1  
97 .9 

<0. 1 
1 . 9 

<0. 1 
<0. 1 

0. 1 
95.9 
0. 1 
3 .7  
0 . 1  
0. 1 

0. 1 
94.3 

0 . 1  
5.3 
0 . 1  

0. 1 

0 . 1  
89.5 

0.2 
8.9 
0. 1 
1 . 1  

<0. 1 
97.9 

<0. 1 
1 . 7  

<0.1 
0.3 

<0. 1 
97 .7  

<0. 1 
1 .5 

< 0. 1  
0.7 

<0. 1 
97.5 

<0. 1  
1 .6 

<0. 1 
0 .8 

aCom bined Stage 1 and Stage 2 operations. 

Thyroid 

0.2 
29.4 
66.5 

3.7 
0. 1 

<0.1  

<0. 1  
79.2 
1 9.4  

1 .4 
<0. 1 
<0. 1 

0.1 
67.6 
29.8 

2.3 
<0.1 
<0. 1 

0. 1 
55.7 
4 1 .3 

2.8 
< 0 . 1  
<0. 1  

----� 
Lungs K idneys 

0.4 0.4 
84.7 82.4 

0.3 0.4 
13 .2  1 5.9 
0.3 0.2 
0.7 0.4 

0. 1 0. 1 
98.0 97.0 

<0. 1  0 . 1  
1 .7 2.6 

<0. 1  <0. 1  
0 . 1  0 . 1  

0. 1 0.1 
96.9 96. 1  

0 . 1  0 . 1  
2.6 3 .5  

<0. 1 <0. 1 
0.3 0 . 1  

0 . 1  0 . 1  
96.5 95.6 

0 . 1  0 . 1  
3.0 3 .8  
0. 1 0.1 
0.2 0.3 
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Add i t i onal l y ,  the h i ghest total -body dose of 0 . 063 mi l l i rem per year of operation i s  on l y  about 
0 . 05% of the normal background radi ation to a rea resi dence of 1 1 7  mi l l i rems per year .  

T he  maximum tota l -body dose from the staged p rocess a l ternati ve ( coup l ed operati on ) i s  more than 
7 . 5  t imes the comparabl e dose resu l t i ng from the reference-process re l ease rate . The h i gher dose 
for the s taged a l ternative p r imari l y  resu l ts from the i ncrease i n  the 9 0 S r  rel eased i n  the 
Stage 1 p rocess . 

Popu l at ion dose commi tment. As descri bed i n  Append ix J ,  al l popu l at ion doses a re 1 00-year 
envi ronmental dose commi tments ( EDC ) . 

Population dose to the regional population (within 80-km radius of the DWPF) . The 1 00-year EDCs , 
from a i rborne rel ease s ,  to various age groups of the p roj ected popu l ation for 1 990 for the Stage 1 
and Stage 2 cou p l ed p rocesses a re shown i n  Tabl es 5 . 32 and 5 . 33 ,  respect i ve ly .  The h i g her doses 
occur dur ing the Stage 1 p rocess i n  wh ich the tota l -body dose for al l age groups in the popu l at i on 
i s  1 . 6 man-rems and the h i ghest organ dose ( dose to the bone ) i s  6 . 8  man- rems . 

The annual total body dose from natural background rad i at ion wi th i n  80-km rad i us of the DWP F  i s  
est imated to be 7 . 1  x 1 04 man -rems ( based o n  an average background dose rate of 1 1 7  mi l l i rems/yea r ) . 
The annual total -body dose from Stage 1 operati on ( 1 . 6  man-rems per year of operati on ) i s  on l y  
0 . 002% o f  the background dose . 

Al though the h i ghest tota l -body 1 00-year EDC to the popu l at ion for the staged a l ternati ve case 
( 1 . 6  man-rems ) is more than 4 t imes the comparabl e dose for the reference case ( 0 . 38 man-rem , see 
Tab l e 5 . 9 ) , the dose sti l l  represents only a sma l l i ncrease in the popu l ation dose from background 
rad i at ion sources . 

Population dose to the continental United States . The 1 00-year EDCs to the popu l ation of the 
conti nental Un i ted States from tr i t i um and iodi ne-1 29 routi nely rel eased duri ng the Stage 1 and 
coup l ed operati ons are l i sted i n  Tab l e  5 . 34 .  The h i ghest tota l -body dos e ,  0 . 0024 man-rem ( coup l ed ) , 
i s  l ower than the comparab l e dose from the reference faci l i ty ( process i n g  5-year-o l d  waste ) by a 
factor of 4 .  The h i ghest 1 00-year EDCs for the thyro i d  res u l t i ng from the re l ease of 1 2 9 r  from 
the staged a l ternati ve i s  0 . 029 man-rem per year of operation ( S tage 1 )  for a l l age g roups .  The 
popu l ation thyro i d  doses are a very sma l l fract i on of the comparabl e dose from al l other sources . 

Population doses to the world. The 1 00�year EDCs for the wor l d  popu l at ion from rel eases of 
tri t i um and 129r are shown i n  Tab l e  5 . 35 .  The doses are bel ow those for the reference a l terna
t i ve ( Tab l e  5 . 1 1 ) ,  and any i ncrease to the worl d popu l ati on dose above that from exi st i ng back
ground sources of tri t i um and 1 2 9 r  i s  cons i dered negl i g i b l e .  

Maxi mum i nd i v i dual dose commi tment from l iqu i d  effl uents 

The 50-year dose commi tment to the tota l body and organs are shown in Tab l e  5 . 36 .  The max imum 
tota l body and organ dose is 0 . 0095 mi l l i rem per year of operat i on , about 45% of the comparab l e  
dose for the reference al ternat i ve .  A s  i n  the reference a l ternati ve , a l most a l l of the doses 
resu l t  from the tri t i um re l eased to the stream . The doses represent on l y  a sma l l fraction of 
the appl i cab l e  Federal standards ( 500 m i l l .i rems to the tota l body and 1 500 m i l l i rems to the 
organs ) . 1 3 

Popu l ation dose commi tments from l i qu i d  effl uents 

The 1 00-year EDCs to the p roj ected 1 990 popu l ation w i t h i n  80 km of the DWPF are l i sted in Tab l e 
5 . 37 .  The total body and organ dose 0 . 1 1  man-rem i s  approximate l y  45% of the comparab l e dose for 
the reference a l ternati ve for p rocess i ng  5-year-ol d waste (Tab l e 5 . 1 4 ) . None of the dri n k i ng 
water for the popu l ation w i t h i n  80 km of the effl uent i s  ta ken from the Savannah Ri ver ; thus , the 
dose i s  pr imari l y  from eat i ng f i s h  from the stream ( i t  i s  conservati vely assumed that a l l f i s h  i n  
the d i et are taken from the r i ver) . The h i ghest dose of 0 . 1 1  man-rem per year of operation i s  
on ly about 0 . 0002% of the comparabl e annual dose from natural background of 7 . 1  x 1 04 man- rems . 

At about 1 60 km downstream from the p l ant effl uent a certa i n  porti on of the popu l at i on takes i ts 
dri n k i ng water from the Savannah Ri ver . The doses to th i s  popu l ation are shown i n  Tab l e  5 . 38 .  
T h e  h i g hest dose i s  0 . 52 man-rem, about 4 5%  of  the h i ghest dose esti mated for the reference 
a l ternati ve ( p roces s i ng 5-year-ol d waste) and on ly about 0 . 006% of the comparab l e  annual dose 
from natura l  background to the peop l e  dri n k i ng ri ver water .  
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Table 5.32. One·hundred·year environmental dose commitments (EDc)a for a 

1 990 projected populationb from routine airborne releases from the 

DWPF - staged alternative: Stage 1, sand filter stack release 

Age Dose per year of operation (man·re m )  
group Total body Bone Thyroid Lungs K i d neys 

I n fant 6.2E-3c 2.4E-2 2 . 1 E-2 6.2 E -3 6.2E-3 
Chi ld  6.4 E - l  2.6EO B.3E - l  6.4E-l 6.4E-l  
Teen 1 .5 E - l  6.4E-l  2.5E-l 1 .5E-l  1 .5E-l 
Ad u l t  B.2 E - l  3.5EO 1 .6EO B.3 E - l  B.3 E - l  

Total 1 .6EO 6.BEO 2.7EO 1 .6EO 1 .6EO 

a Population doses with in  BO km of the plant from a 1 00·year exposure period 
to environmen ta l  media concentrations resulting from constant releases over one 
year. 

b projected U.S. population from B u reau of Census, Series P·25 N o .  704 (July 
1 977 ) .  

cTo b e  read as 6.2  X 1 0-3 . 

Table 5.33. One·hundred·year environmental dose commitments (EDC)a for a projected 1 990 

populationb from routine airborne releases from the DWPF-staged alternative: coupled 

Age group Dose per year of operation ( m a n ·rem) 
a n d  facil  i ty Total body Bone Thyroid Lungs K i d neys 

I n fant 
Sand fi l ter stackc 6 . 1  E_3d 2.1  E -2 1 .7 E -2 6.2E-3 6. 1 E -3 
Regu lated chem ical faci l ity 3.2E-5 3.2 E -5 3.2 E -5 3.2E-5 3.2 E -5 
Sal tcrete plant 3.0E-5 3.0E-5 3 .0E-5 3.0E-5 3.0E-5 

Child 
Sand f i lter stackc 4.9E-l 1 .9EO 6.4 E - l  5 . 1 E-l  5 . 1 E-l  
Regu l ated chem ica l  fac i l i ty 4.4E-4 4 .4 E -4 4 .4 E --4  4.4 E --4  4.4 E -4 
Saltcrete p lant  4.2E-4 4 .2E--4 4.2E-4 4.2 E -4 4.2E-4 

Teen 
Sand f i lter stackc 1 .3E-l  4.BE-l  2 .0E-l  1 .3 E -l 1 .3 E -l 
Regu lated chem ical faci l i ty 1 .9 E -4 1 .9 E --4  1 .9 E -4 1 .9 E -4 1 .9 E -4 
Saltcrete plant 1 .B E -4 l .B E --4  l .B E -4 1 .B E -4 1 .BE-4 

Adult 
Sand f i l te r  stacke 7.0E-l 2.6 EO 1 .2EO 6 .9 E - l  7.0E -l  
Regu l a ted chemical  faci"l ity 1 .5E-3 1 .5E -3 1 .5 E -3 1 .5 E -3 1 .5E-3 
Sa l tcrete p l a n t  1 .4 E-3 1 .4 E -3 1 .4 E -3 1 .4 E -3 1 .4E -3 

Total 1 .3EO 5.2EO 2 . 1  E O 1 .3EO 1 .4EO 

aPopu l at ion  doses with i n  BO k m  of the p lant  from a 1 00-year exposure period to environ-
mental m ed i a  concentrations resu l t i ng from constant releases over one yea r. 

b projected U.S.  populat ion from B u reau of Census,  Series P-25 No. 704 (July 1 97 7 ) .  
eCombined Stage 1 a n d  Stage 2 operations. 
d Read as 6 . 1  X 1 0-3 . 
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Table 5.34. One.nundred·year environmental dose commitments (EDC)a to the 
1990 population of the continental United Statasb from the airborne 

release of tritium and iodine·129 from the DWPF 

Age group 

I nfant 
Child 
Teen 
Adult 

Total 

Infant 
Child 
Teen 
Adult 

Total 

Total body 

1 .7E--ac 
1 .8E-5 
8.3E-6 
7.7E-5 

1 . 1 E--4 

3.9E-5 
4.2E --4 
1 .9E--4 
1 .8E-3 

2.4E-3 

Dose per year of operation (man-rem) 

80ne 

Stage 1 

1 .7E-6 
1 .8E-5 
8_3E-6 
7.7E-5 

1 . 1 E--4 

Coupled 

3.9E-5 
4.2E--4 
1 .9E--4 
1 .8E-3 

2.4E-3 

Thyroid 

4.6E-4 
4.9E-3 
2.3E-3 
2.1 E-2 

2.9E-2 

3.7 E-4 
3_9E-3 
1 _8E-3 
1 .7E-2 
2.3E-2 

Kidneys 

1 .7E-6 
1 .8E-5 
8.3E-6 
7.7E-5 

1 . 1 E-4 

3.9E-5 
4.2E-4 
1 .9E-4 
1 .8E-3 

2.4E-3 

.Population doses from a 1 �O-year exposure period to environmental media 

concentrations resulting from constant releases over one year. 

bprojected U .S. population from 8ureau of Census, Series P-25 No. 704 (July 1 977) .  

c Read as 1 .7 X 1 0- 6 _  

T.bl. 5.35. One-hundr.d-y •• r .nvlronm.nt.1 dose 

commHment (EDe)1 for a projected 1990 world 

popul.tlon"-routln. r.I ..... from the 

DWPF: .tag.d alt.rnatlv. v. all oth.r .ources 

Radionuclide 
and organ 

3 H (total body) 
1 2 9  I (thyroid) 

Dose per year of operation (man-rem) 

Stage 1 Coupled Existing 
background 

7.7E--4C 
6.5E-1  

1 .6E-2 
4.6E-1 

6.5E5 
3.6E6 

a Based on one-hundred-year exposure period to environmental 

media concentrations resulting from constant releases over one year. 

bWorid population figures based on United Nations report No. 

56,  UN Rep. ST/ESA/SER/A-56 ( 1 974 ) .  Population assumed to be 

made up entirely of adults. 

C Read as 7.7 X 1 0-4 • 
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Table 5.36. Maximum 50'year dose comm itment" to individuals from liquid effluents of the DWPF released into the Savannah River-staged 
alternative (coupled) 

Dose per year of operation (mi l l i rem) 
Age group Aquatic pathways Total body Bone Thyroid Kidneys 

Infant Immersion in waterb 0.0 0.0 0.0 0.0 Ingestion of waterC 9.5E-:f' 9.5E-3 9.5E-3 9.5E-3 Ingestion of fishd 0.0 0.0 0.0 0.0 
Total 9.5E-3 9.5E-3 9.5E-3 9:5E=3 

Child Immersion in waterb 4.7E - 1 4  5.4 E - 1 4  3.8E - 1 4  4 . 1 E - 1 4  I ngestion of waterC 9.5E-3 9.5E-3 9.5E-3 9.5E-3 Ingestion of fishd 1 .3E-4 1 .3E-4 1 .3E-4 1 .3E-4 
Total 9.6E-3 9.6E-3 9.6E-3 9.6E-3 

Teen Immersion in wate,-b 4.7E-14 5.4 E - 1 4  3.8E-14 4. 1 E - 1 4  Ingestion of watere 5.2E-3 5.2E-3 5.2E-3 5.2E-3 Ingestion of fishd 1 .5E-4 1 .5E-4 1 .5E-4 1 .5E-4 
Total 5.4E-3 5.4E-3 5.4E-3 5.4E-3 

Adult Im mersion in wate,-b 4.7E- 1 4  5.4E - 1 4  3.8E - 1 4  4. 1 E- 1 4  Ingestion o f  waterC 7.3E-3 7.3E-3 7.3E-3 7.3E-3 Ingestion of fishd 2 . 1 E-4 2 . 1 E-4 2.1 E-4 2.1 E-4 
Total 7.5E-3 7.5E-3 7.5E-3 7.5E-3 

a l nternal doses are 50·year dose commitments for one year of radionucJide intake. b Based on swimming in the river for 1% of the year. Infant is assumed not to swim. cBased on water intake (maximum values) of 330 Llyear for "infant," 5 1 0  Llyear for "child" and "teen," and 730 Llyear for "adult ." 
dBased on f ish consumption (maximum values) of 0.0 kg/year for "infant," 6.9 kg/year for "child," 1 6.0 kg/year for "teen," and 2 1 .0 kg/year for "adult." 

e Read as 9.5 X 1 0- 3 •  

Age yroup 

I nfant 
Child 
Teen 
Adu l t  

Total 

Table 5.37. One·hundred·year environmental dose commitments 

(E DC)a for a projected 1 990 population from routine liquid 

releases from the DWPF -staged alternative (coupled) 

Dose per year of operation ( m an.rem) 

Total body Bone Thyroid 

0 0 0 
l .4 E -i' 1 .4 E - 2  1 .4 E - 2  

8 .4 E -3 1 .4 E -2 8.4E-3 
8.4E -2 8.4 E -2 8.4 E - 2  

1 . 1 E - 1  1 . 1  E - 1  1 . l E - 1 

Kidneys 

0 

1 .4 E - 2  

8 . 4 E · 3 

8.4E-2 

1 . 1  E ·  1 
------ -- ----apopulation doses within 80 km of the pl ,l Ilt f r om " 1 00 VI',II '''P''SlII <' p''1 ind ttl environmental med ia concentratiuns resll [ ti ll�l f f  Olll C011St,1I1t I t'!t';jst]s t.lVt'f lHlt' yt�.H . Nt.l irrigation or drinking water is tiJken from Uw rivel w i thill  th is 80 �Ill .lIt'.1. b Read as 1 .4 X 10 ' 



5-33 

Table 5.38. One.hundred·year environmental dose commitment 

(EDC) to 1 990-2020 population" from liquid 

effluents of the DWPF released into the 

Savannah River-staged alternative (coupled) 

Dose per year of operation (man·rem f 
Point of usage Age groupb Total body Bone Thyroid Kidneys 

I nfant 6.2E-3'" 6.2E-3 6.2E-3 6.2E-3 
Chi ld 7 .3E-2 7 .3E-2 7 .3E-2 7 .3E-2 
Teen 2 . 1 E-2 2 . 1 E -2 2 . 1  E-2 2 . 1 E-2 
Adult 2 . 1 E - 1  2 . 1 E - 1  2 . 1 E - 1  2 . 1 E - 1  

Beaufort·Jasper 

Port Wentworth Adult 2 . 1 E - 1  2 . 1 E - 1  2 . 1 E - 1  2 . 1  E - 1  

Total 5 .2 E - 1  5.2E - 1  5 .2 E - 1  5 .2E-1 

" Population usage is based upon the population average for  the years 1 990-2020 of 
40,300 consumers for the Beaufort·Jasper supply and 29,200 (adults only)  for the Port 
Wentworth industrial complex. 

b Age distribution for the Beaufort·Jasper population is 1 .6% for " i nfant." 1 9 .4% 
"ch ild," 1 0% "teen," and 69% "adult." 

c Dose i ncludes doses from the pathways of ingestion of water and fish and immersion i n  
water. Water intake parameters (maximum values) are 260 Uyear for "infant," "ch ild," and 
"teen" and 370 Uyear for "adult." I ntakes of fish (maximum values) are 0.0 kg/year for 
"infant," 2 .2 kg/year for "child," 5.2 kg/year for "teen" and 6.7 kg/year for "adult." 
I m mersion in  water (swimming )  except for the "infant" is  for 1 %  of the year. 

d Read as 6.2 X 1 0-3 • 

Rad i ati on- i nduced heal th effects - routi ne operation of staged-des ign DWPF 

The radi ati on- i nduced hea l th effects that mi ght be caused by a staged des i gn DWPF are reported i n  
Appendi x J . 4 . 2  and s ummari zed i n  Tab l e J . 8 .  The resu l ts are s i mi l a r  to those for the reference 
des i gn :  0 . 0003 pred icted cancer dea ths ( range a to 0 . 00 1 ) and 0 . 0005 predi cted geneti c d i sorders 
( range 0 . 0001 to 0 . 002 )  per year of operat ion .  For the ful l 28-year operati onal l i fe of the 
fac i l i ty the cancer r i s k  i s  est imated at about 0 . 009 cancer death (0 . 009 probab l e ,  range a to 
0 . 03 ) and a bout 0 . 0 1 genet ic d i s orders (0 . 01 probab l e ,  range 0 . 003 to 0 . 06 ) .  As wi th the refer
ence des i g n ,  ri s ks of cancer death or genet i c  d i sorders from the staged des i gn DWP F  are 
i ns i gn i fi cant . 

5 . 4  SALT D I S POSAL 

5 . 4 . 1 I ntroduction 

As noted i n  Sect . 3 . 1 . 1 . 7 ,  a s l i ghtly rad i oacti ve sa l t  so l ution is one of the proces s i n g  effl uents 
of defense waste immobi l i zat ion . The act i n i de radi oact i v i ty of th i s  s a l t  sol u t i on i s  about 
0 . 4  nCi / g ,  wh i ch is l ess than that of u ran i um ore (0 . 25% uran i um content ) .  The mai n  chemi ca l 
component i n  DWPF sa l t  i s  NaN0 3 ' wh i ch together with NaN02 accounts for approxi mate ly 53% by 
(dry )  wei ght . Mercury i s  the most chemi cal l y  tox ic trace cons t i tuent ( 4 . 4  x 1 0-4 g of mercury 
per gram of sal t ) . 

Envi ronmenta l l y ,  the mos t  s i gn i fi cant i mpacts resu l t i ng from the d i sposal of DWP F  decontaminated 
sa l t  so l ut ion wou l d  be associ ated wi th the poss i bl e  contami nat ion of the groundwater of the 
Barnwe l l Formati on* and ne i g hbori ng surface water systems . The fol l owi ng paragraphs eval uate the 
i mpacts as soci ated wi th the three di sposal a l ternati ves . 

The reference a l ternat i ve ,  descri bed i n  Sect . 3 . 1 ,  ca l l s  for l and di sposal by buri al of sal tcrete 
at an i n termedi ate depth in an eng i neered , l andfi l l  to be constructed i n  the Z-area ( see Fi g s .  
3 . 6 ,  3 . 7 ,  a n d  3 . 8 ) . The decontami na ted s a l t  sol uti on wi l l  b e  mi xed wi th Portl and cement and 
poured in p l ace by convent i onal methods to form sa l tcrete mono l i ths . 

Di sposal of decontami nated sa l t  i n  Type I I I  Waste Storage Tanks as sa l tcake or sa l tcrete i s  
descri bed i n  Sect . 3 . 4 .  As noted there , tank storage of sa l tcake i s  not percei ved to be the 
f ina l  depos i t i on of the decontami nated sa l t  so l uti on . Furthe r ,  due to corros i on of the tanks and 
water i nfi l trati on , the potent ia l  l ong-term envi ronmental consequences from sa l tca ke d i sposal i n  

* Some downward movement of sa l t  i nto the McBean aqui fer wi l l  occur .  Th i s  wi l l  tend to 
reduce the concentrat i on bu i l dup ca l cu l ated for the Barnwe l l aqu i fer . 



5-34 

tanks are un acceptab l e  because sod i um hydrox i de ,  mercury, n i trate ,  and n i tr i te mi ght contam i nate 
SRP surface streams and groundwater . 2 2  The d i sposal  of sa l tcrete in Type I I I  tanks2 3 afford s a 
s im i l ar degree of envi ronmental  protecti on at substant i a l l y  i ncreased costs comp ared with  s a l t
crete bur i a l i n  an eng i neered l andf i l l .  

5 . 4 . 2  Engi neered l andf i l l  d i spos a l  

Analys i s  of t he  l andfi l l  des i gn s hows that water that enters t he  eng i neered l andf i l l  as i nf i l 
trati on wi l l  become contam inated by permeat ing  the s a l tcrete mono l i ths  i n  the fo l l owi ng manner . 

A sma l l amount of the tota l  ra i nfa l l on the bur i a l  s i te wi l l  enter the conta i nment system by 
permeat i ng through the c l ay cap . Once i ns i de the l andf i l l ,  some of t h i s  water wi l l  m i grate 
downward through the s a l tcrete mono l i ths , d i ss o l v i ng s a l t  from the sa l tcrete. The s a l t  so l u t i on 
and associ ated radi onuc l i des , after permeating  the mono l i th , wi l l  pass  through the basal  c l ay 
l i ner and enter the groundwater . 

The primary dr i nk i ng water standard for n itrate , expressed as n itrogen ( N ) , i s  1 0  ppm ; the tox i c i ty 
for n i tr i te i s  about 1 0-fo l d  h i gher and the des i gn l im it  for the n i trate/n i tr i te comb i nation i n  DWPF 
s a l t  is about 2 . 7  ppm ( N ) . The ca l cu l at i ons  of the rad i onuc l i de concentrat i ons  in the groundwater 

B- 1 ,  at the boundary of the s a l tcrete l an df i l l  ( Tab l e  5 . 39 )  were based on the conservat i ve assumpt i on 
E- 9 ,  that the rad i onuc l i des wou l d  l each from the l andf i l l  at the s ame re l at i ve rates as sod i um n i trate 
& and sod i um n i tr i te.  The l andf i l l  des i g n  cr i ter i on i s  to l im it  the n i trate/ n i tr i te to 52 . 7  ppm . 
J- 37  Research i s  underway to deve l op a d i sposal  system that w i l l  meet al l rad i oact i ve and nonradi oact ive 

requ i rements . Pre l i m i n ary ca lcu l at i ons  show concentrat i ons  of mercury in the groundwater to be 
l ess  than 10% of the safe dr i n k ing  water l im it  standard ( 0 . 002  ppm ) . These ca l cu l at i ons  were * 
based on l each data from sal tcrete samp l es made from both actual  and s imu l ated DWPF s a l t  so l u t ions . 

Once i n  the groundwater,  N ,  H g ,  1 2 9 I ,  and other spec i es hav i ng no potent i a l  for retardat i on by 
ion exchange ( i . e . , K = 0 )  move with the groundwater at i ts f l ow rate . Laboratory and f i e l d  
tests  show that groun8water ve l oc i t i es are l i k e l y  t o  b e  l es s  than 1 2  m/year between the base of 
the l andf i l l  and an unnamed tri butary of Upper Three R uns  Creek , the nearest po i nt of d i scharge . 
Because th i s  creek i s  approx imate l y  300 m d i stant , the groundwater travel  t ime through the 
Barnwe l l Format ion  wou l d  be about 25 years . Tab l e  5 . 39 l i sts the concentrati ons  of the rad i o
act i ve consti tuents enter i ng the groundwater at the boundary of the eng i neered ,  secure l andf i l l  
after its  c l osure.  These concentrati ons  are not corrected for radi oact i ve decay sub sequent to 
p l acement of the sa l tcrete in the l andf i l l .  Tab l e  5 . 39 a l s o  s hows concentrat i ons  of rad i onuc l i des  
i n  the  groundwater o utfal l t as i t  enters the tr ibutary to Upper Three Runs  Creek . These l atter 
concentrati ons have been corrected for rad i oact i ve decay dur i ng the per i od of groundwater trans
port . Max imum groundwater concentrat i ons  and annu a l  re l eases to the surface stream are g i ven 
be l ow for N, Hg, and total sa l t .  

Spec ies  

N i trogen 
Mercury 
Sa lt  

Max imum groundwater 
concentrat i on 

( ppm ) 

2 . 7  
<0 .002  
29 

Max imum quant i ty 
d i scharged per year 

( k g )  

1 . 6 X 1 0 2  
1 . 2  X 1 0- 1 
1 . 7  X 1 0 3  

Max imum doses wou l d  Occur from re l eases o f  radionuc l i des that mi grated through t h e  so i l  at the 
same rate as the groundwater (K = 0 ) .  Based on an annua l  r i ver f l ow of 8 . 9  x 1 0 9  m ' , the re l ated 
i n d i v i d u a l  dose comm i tments ared�resented in Tab l e  5 . 40 .  The max imum i n d i v idua l  dose commi tments 
are approx imately  a factor of 1 0  l es s  than received from natural b ackground rad i at i o n .  The 
1 00-year total  body dose commi tment to the l oc a l  popu l at i on is expected to be about 0 . 00 1  man
rem ,  as shown in Tab l e  5 . 4 1 . 

The EDCs from the s a l t  d i spos a l  area are l ower than those from the reference DWPF by a factor  of 
4000 . The resu l t ing  hea l th effects from s a l t  d i spos a l  wi l l  a l so be l ower by a factor of 4000 .  

* 
TE l Extraction  procedure tests are being  performed on sa l tcrete . Pre l imi nary res u l ts i nd icate 

that sa l tcrete is not a h az ardous waste and that the mercury is bound in the concrete. Leachab i l i ty 
of mercury i s  typ i ca l l y  a factor of 300 to 1 000 l es s  than that of a mater i a l that i s  not bou n d ,  
s uch a s  n i tr i te . 

tThe outfa l l i s  est imated to con s i s t  of 5 . 9  x 1 0 �  m' of groundwater that i s  d i scharged from 
beneath the l andf i l l  each year . The trans i t  t ime for th i s  groundwater to reach the outcrop i s  
estimated t o  b e  2 5  years . 
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Table 5.39. Radionucllde concentrallon a t  the boundary of the landfill a n d  discharge quanlllies 
to the Savannah R iver (corresponding to 2.7 ppm N in the groundwater) 

Concentration 
M ax i m u m  

I o n  
Transit time M aximum 

N u c l ide concentration from b u r ial site release 
in saltcrete 

in groun dwater a exchange 
to outfall b to Savannah R iver 

(nCi/g) 
(Ci/l) (K d )  (years) ( C i/year) 

S.4E-2 JH 2.0E1 3.BE-9 0 2 .SE1  

59 N i  < 1 .9E-4 <3.7 E - 1 4  2 .S E 1  2 . 1 E-6 \ J-9 3.7 E - 1 2  c 2 .5E 1 2 . 1 E-4 63 N i  < 1 .9 E-2 

"Se 7.0E- 2 1 .4E- 1 1  c 2.SE1 B OE- 4 

90Sr 2.9E- 1 S.6E- 1 1  1 .0E2 1 0E4 0 

93Zr 1 .BE-2 3.SE- 1 2  c 2 . S E 1  2.0E- 4 

99Tc 1 .9E 1 3.7E-9 c 2 . SE 1 2. 1 E- 1  

107Pd 4.7E-3 9. 1 E- 1 3  c 2.SE 1 S.4E- S 
' 21 m S n  2.BE-3 S.4E- 1 3  c 2.SE 1 2.2E- 5 

'26Sn 1 .SE- 3 2.9E- 1 3  c 2. S E 1  1 7t::- S  

1 29 1 7.3E- 2 1 . 4E- 1 1  c 2 . S E 1  B.2E-4 

135CS 6.0E- S 1 . 2E- 1 4  7 . 3E2 7. 3E4 7 0E-7 

T37CS 1 . SE 1 2.9E-9 7 . 3E2 7.3E4 0 

� 4 7Pm 1 .6EO 3 . 1 E - 1 0  c 2.SE1  2.4E-S 

15'Sm 2.2E1 4.3E-9 c 2 . S E 1  2.0E- 1 

232U 6.7E- S 1 . 3E- 1 4  6 0E 1  6 0E3 0 

234U 3.6E-4 7.0E- 1 4  6.0E1 6.0E3 4 0E-6 
236U 1 . 1 E- S  2. 1 E- 1 S  6 .0E1  6 0E3 1 . 2E-7 

.:38U 2.9E-6 S.6E- 1 6  6.0E1 6.0E3 3.3E-B 

"'N p  B.BE- S 1 . 7E- 1 4  6.0E2 6.0E3 1 .0E- 6 

238PU 7.7E- 2 1 . SE- 1 1  1 .4E3 1 . 4ES 0 

239P U  7.BE-4 1 . SE- 1 3  1 .4E3 1 . 4ES 1 . SE-7 

240PU 4.9E-4 9.SE- 1 4  1 .4E3 1 . 4ES 2.3E- 1 2  

2 4 1 P U  S.BE-2 1 . 1 E- 1 1  1 . 4E3 1 . 4E S  0 

242PU 6.6E- 7 1 .3E- 1 6  1 .4E3 1 . 4E S  S.9E-9 

241Am 2 . 1 E- 1  4. 1 E- 1 1  1 .0E3 1 0E S  0 

242 m Am 1 .4E-4 2.7E- 1 4  1 0E 3  1 . 0ES 0 

243Am S.7E-S 1 . 1 E- 1 4  1 .0E3 1 0E S  S.4E- 1 1  

243Cm 4.3E- S B . SE- 1 S  1 .0E3 1 0ES 0 

244Cm 1 . 1 E- 3  2. 1 E- 1 3  10E3 1 . 0ES 0 

245Cm 6.6E-B 1 . 3E- 1 7  1 0E3 1 0ES 2 2E- 1 3  

246Cm S.2E-9 1 0E- 1 B  1 .0E3 1 . 0ES 2.SE- 1 7  

247Cm 6.4E- 1 S  1 . 2E-24 1 .0E3 1 0E S  7 0E- 1 7  

248Cm 6.7E- 1 S  1 .3E-24 1 0E3 1 0E S  6.2E- 1 7  

---- -
a M aximum concentration associated with 2.7 ppm N .  
b Transit time to U pper Three Runs Creek and the Savannah R iver. 
C Value u n know n ;  Kd assumed to be O. 

The DWPF decontami nated sa l t f i xed i n  sal tcrete and bur i ed i n  an engi neered l andf i l l  res u l ts 
i n  exposures to an i nd i v i dual from wel l -water ( groundwater )  consumpt i on of l ess than 0 . 1  m i l l i rem/ J-ll 
year when the n i trogen concentrati on is 2 . 7  ppm . Th i s  va l ue i s  l ess than 0 . 4% of the dose rate 
l im i t  current ly b e i ng proposed by NRC for i n corp or ati on i nto 1 0CFR6 1 , wh i ch regul ates the d i s - & 
posa l of commerc i a l l ow- l eve l radi oacti ve wastes . L 5 

5 . 4 . 3  Dose commi tment to i n truders 

Reference 25 i nd i cates that 10 CFR 61 wi l l  requi re l ow-l evel waste reposi tor ies to be desi gned so 
that the waste wi l l  not present an undue r i s k  to an i ntruder i nto the di s posal s i te ,  assumi ng 
secondary control s are ma i ntai ned for 500 years after c l osure and l i mi ted control l ed access is 
ma i nta i ned for 1 00 years . The sal tcrete d i s posal technol ogy p resented here appears not to subject 
the hypothet ica l  i ntruder to undue r i s k .  

5 . 5  ACC I DENT ANALYS I S  

5 . 5 . 1  Constructi on acci dents 

Constructi on acci dents affect i n g  the safety of the cons truct i on workers were d i scussed i n  Sect .  
5 . 1 . 1 . 2 .  

Constructi on acc i dents hav i ng ecol og ica l consequences are pr imari ly spi l l s of oi l ,  gasol i ne ,  and 
d i ese l fue l . Sp i l l s of these types wou l d be re l at i ve l y  sma l l  and l oca l i zed and are not expected 
to have s i g n i f i cant ecol og ica l consequences .  The SRP Sp i l l  Preventi on Control and Cont i ngency 
P l an wi l l  be used to mi n i mi ze these types of acc i dents . In case of an oi l or ha zardous substance 
sp i l l  correcti ve acti on wi l l  be ta ken to protect personnel and to conta i n  and cl ean up the sp i l l . 

J-38 
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Table 5.40. Maximum 5O·year dose commitments" to individuals 
from the leaching of radionuclides to the Savannah River via ground 

water from the saltcrete burial facility of the DWPF 

Age Aquatic Dose (mil l i rem) 

group pathways Total body Bone Thyroid Kidneys 

I nfant Immersion in wate� 0.0 0.0 0.0 0.0 
Ingestion of waterC 5.0E -6e 1 .B E -5 4.3 E -4 9 .4 E -5 
I ngestio n of fishd 0.0 0.0 0.0 0.0 

Total 5.0E-6 l . B E -5 4 .3 E -4 9 .4 E-5 

Child Immersion in water 1 .2 E - 1 0  1 .9 E - 1 0  1 .2 E-10 5 . 1  E-10  
Ingestion of  water 4.0E-6 1 .B E -5 2.6E-4 B.5 E -5 
I ngestio n of fish 1 . 4 E -6 2.2E-5 5.6 E-5 1 .9 E-5 

Total 5.4 E --6 4.0E -5 3.2E-4 1 .0E-4 

Teen Immersion in water 1 .2 E-10 1 .9 E - 1 0  1 .2 E - 1 0  5.1 E - 1 0  
I ngestion o f  water 1 .6E-6 3 .9 E -6 2.3E-4 4 .2 E -5 
Ingestion of fish 1 . 2 E -6 1 . 5E -5 1 .0 E -4 2.0E-5 

Total 2.BE -6 1 .9E -5 3.3E-4 6.2E-5 

Adult Immersion in water 1 .2E-10 1 .9 E - 1 0  1 .2 E - 1 0  5.1 E - 1 0  
I ngestion o f  water 2 . 1 E-6 6.9 E -6 4.9E-4 4.3E-5 
I ngestion of fish 1 .2 E -6 1 .5 E -5 2 . 1  E-4 2.0E-5 

Total 3.3E-6 2.2E-5 7.0E-4 6.3E-5 

" Internal doses are 50·year dose commitments for one year of radionuclide intake. 
b Based on swimming in the river for 1% of the year, except 0% for "infant." 
cBased on water intake of 300 Uyear of "infant," 5 1 0  Uyear for "child" and "teen," 

and 730 Uyear for "adult" (from Reg. Gu ide 1 . 109 ) .  
dBased on  fish consumption of  0.0 kg/year for "infant," 6 .9  kg/year for "ch i ld ," 

1 6.0 kg/year for  "teen ,"  and 2 1 .0 kg/year for "adult" (from Reg. Gu ide 1 . 109) .  
e Read as  5 .0 X 1 0-6 . 

Table 5.4 1 .  One·hundred·year environmental dose 
commitments" for a projected 2025 populationb from the 
leaching of radionuclides from the saltcrete burial facility 

to the Savannah River 

Age Dose per year of operation (man.rem!" 
group Total body Bone Thyroid Kidneys 

I nfant 5.1 E -5d 2 . 1 E -4 4 .4 E -3 9.2E-4 
Child 3.BE -4 2.3E-3 2.4 E-2 7.6E-3 
Teen 7 .7E  -5 5 .2E-4 1 .0E-2 1 .9 E-3 
Adult 7 . 1 E -4 4.2E-3 1 .6E-1  1 .4 E -2 

Total 1 .2 E -3 7 .2E-3 2.0E-1 2 .4 E -2 

"Population dose within BO km of the plant from a 1 00'year 
exposure period to environmental media concentrations resulting 
from constant releases over 1 year. Releases from the saltcrete 
burial facility wil l  continue into the future; releases from the 
processing facil i ties cease when operations end. 

b Based on projection of population growth for area equal to 
that for U.S. in general (see Bureau of Census, Series P·25 No. 
704, 1 977 ) .  Within BO k m  the "infant" population is estimated 
to be 1 1  ,B72; "chi ld ,"  1 54,064 ; "teen," 66,272 ;  "adu lt," 
502,B7B. 

cBased on water and fish intake for the average individual 
with in the appropriate age group (see Reg. Guide 1 . 109)  and 
swimming i n  the river for 1 % of the year. 

d Read as 5 . 1  X 1 0-5 . 

J-9  

J -9  
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5 . 5 . 2  Operat ional acci dents 

The Department of Energy and the du Pont Company , DOE ' s  prime contractor for the SRP , h ave a f i rm 
po l i cy that g i ves strongest emphas i s  to proper des i g n ,  constr uct ion , and s afe oper at i on of fac i l 
i t i es .  The DWPF wi l l  b e  des i gned and constructed to m i t i g ate the occurrence and consequences of 
acc i dents . Operati on of the DWPF wi l l  be - carr i ed out i n  accordance with procedures deve l oped ITC 
to mi n imize the poss i b i l i ty ,  number , and sever i ty of acc i dents and i nj ur i e s .  

5 . 5 . 2 . 1  Nonrad i o l ogi ca l acci dents 

Nonrad i ol og ica l operati onal acc i dents hav i ng eco l og i ca l  consequences are pr i mari ly fi res , chemi cal 
s p i l l s ,  and ash bas i n  fa i l ure .  Depend i n g  on the area burned and the fi re i ntens i ty ,  w i l df i re 
wi l l  have vary i n g  ecol og ica l  effect. Wi l dfi re i s  anti c i pated to be contro l l ed qu ick ly and to 
have l i ttl e eco l og i ca l  effect . Sp i l l s  in chemi cal unl oad i ng and handl i ng areas wi l l  be contai ned 
by curbi n g ,  col l ected , and treated ; thus , these sp i l l s  shoul d have no s i gn i fi cant ecol og i ca l  
conseq uence s .  As h bas i n  fa i l ure cou l d  res ul t i n  s i gn i fi cant degradati on to the unnamed tri butary 
nearby and downstream i n  Upper Three Runs Creek i f  a l arge port i on of i ts contents escape . Loca l 
aquat ic b i ota coul d experi ence h i g h  rates of morta l i ty as a res u l t of the l ow pH and re l ati ve l y  
h i gh concentrat ions o f  some heavy meta l s  i n  a s h  bas i n  waters ( see Tab l e  5 . 4 ) . Impacts on the 
Savannah R i ver are expected to be sma l l due to di l ut ion . 

5 . 5 . 2 . 2  Acc i dents i nvol v i ng rel eases of rad ioacti v i ty 

Occas i ona l l y ,  minor i nc i dents wi l l  occur duri n g  p 1 ant operati on beca use of operator error or 
fai l ure of a p l ant component or system . Such events wi l l  res u l t i n  the rel ease of l i ttl e or no 
radi oact i v i ty to the envi ronment and a re ,  therefore , not di scussed i n  th i s  report . 

Major  acci dents a re those postul ated events i n  whi ch s i gn i fi cant amounts of radi oact i ve mater i a l s  
cou l d  be re l eased i nto the envi ronment ; acci dents i n  th i s  category are d i scussed i n  Appendi x L ,  
and the i mpacts are s ummar i zed i n  th i s  sect i on .  Most of these acci dents woul d have mi nor effects 
on the envi ronment ;  however , a few acci dents may have a sUbstant i a l  i mpact . 

In the postul ated acci dents , radi onuc l i des are rel eased i nto the envi ronment through the DWP F 
s tack .  The 99 radi onucl i des that coul d be rel eased from the DWPF for each acc ident were eva l uated 
based on the product of the i nha l ation dose convers i on factor and the source term , and the most 
s i gn i fi cant rad i onuc l i des by dose contri buti on were tabu l ated . For each of the postu l a ted acci 
dents , 50-year dose comm i tments from i nh a l a t i on and doses from external exposure to the tota l 
body , bone , l ungs , and thyro i d  of the ma x ima l l y  exposed i ndi v i dual from the rel eased rad i on uc l i des 
were computed u s i n g  the A I RDOS-EPA computer code and a re presented l ater i n  th i s  sect i on .  

The deta i l s  o f  source terms and dose ca l cu l at ions for the reference ( and de l ayed ) and staged 
a l ternati ves are presented in Append i x  L .  Two sets o f  postul ated acci dents have been ana lyzed : 
n i ne for the reference a l ternati ve and ten for the staged a l ternati ve .  Many of the acc i dents are 
s i mi l ar for the reference and staged a l ternati ves . However , d i fferences between the two a l terna 
t i ves res ul t i n  d i fferent source terms and potenti a l  i mpacts . 

The source terms cal cul ated for the postul ated acci dents are sma l l .  The l arge st s i ng l e  re l ease 
was ca l cul ated to be 0 . 1 2  Ci of ces i um- 1 37 from the burn i ng of the ces i um i on exchange materi al 
( reference a l ternat i ve ) .  Most other source terms are many orders of ma gni tude l ower than th i s .  
For those acci dents that cou l d  occur i n  both the reference and s taged al ternati ves , the source 
terms for the staged al ternati ve were s l i ghtl y h i gher than those for the reference a l ternati ve 
beca use of minor d i fferences i n  ass umed component des i gn and operat i on . 

Radi at i on dose s from acc i dental re l eases of radi onuc l i des 

Radi ati on doses to man were cal cul ated for each of the postul ated acc i dents . F i fty-year  dose 
commi tments to the max ima l l y  exposed i nd i v i dua l  l ocated approx imate ly 9 . 2  km downwi nd of the 
p roces s  bui l d i ng on the nearest road access i b l e to the p ubl i c  are presented i n  Tab l e s  5 . 42 and 
5 . 43 for the reference- as we l l  as staged-des i gn operati ons . The 9 . 2 km l ocat i on was se l ected to 
p rov ide a conservati ve ( h i g h )  est imate of maxi mum acci dent doses . Even the doses ca l cu l ated wi th 
the conservati ve assumpti on are very l ow . Maximum dose i s  obtai ned us i ng atmospher ic d i spers i on 
va l ue s  determi ned from ons i te meteorol ogi cal data at the 50% p robabi l i ty l evel . 

Doses were est imated for rad i onuc l i de re l eases from the ven t i l a t ion stack of the p rocess bu i l d i ng 
by the A IRDOS-EPA computer code . 26 Al l rad i onuc l i des were ass umed to be rel eased to the envi ron 
ment from an 84-m stack i n  the reference desi gn and from a 43-m stack i n  the staged des i gn 
a l ternat ive .  Doses were ca l cul ated for tota l body ,  bone , l un gs , and the thyro i d  for four age 
g roup s :  i nfant ,  ch i l d ,  tee n ,  and adu l t .  
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Table 5.42. Fifty-year dose comm itments to the maximally exposed individual" from potential accidental 

releases of radionuclides to the atmosphereb - reference alternative 

Age 

Accident description group 

1 .  Failure of centrifuge 
suspension system 

2 .  Eructation of the 
process sand filters 

3. Bu rn ing of process 
sand f i lter mater i a l  

4 .  Explosion i n  the 
recycle evaporator 

5. Burning of cesium 
ion-exchange material 

6. Burning of strontium 
ion-exchange material 

7. Breach of calciner 
by explosion 

S. Steam explosion in 
a glass melter 

9. Breach
' 
of waste 

canister 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 

Adult 

Infant 
Child 

Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 

Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Dose com m i t m ents ( m i l l i rem ) c  

Total body 

6.4E-9d 

7.SE-9 
7.SE-9 
7.SE-9 

2.0E-9 
2. 1 E-9 
2.3E-9 
2.3E-9 

1 .2E-3 
1 .2E-3 
1 .2E-3 
1 .2E-3 

1 .4E-7 
1 .4E-7 
1 .4E-7 
1 .SE-7 

7.2E-4 
7.2E-4 
7.2E-4 
7.2E-4 

3.SE-6 
S.7E-6 
S.7E-6 
7.9E-6 

7.4E-3 
9.3E-3 
9.9E-3 
9.3E-3 

4. 1 E-4 
S.2E-4 
S.2E-4 
S.2E-4 

1 .7E-6 
2 . 1 E-6 
2.2E-6 
2.2E-6 

Bone 

4.SE-S 
S.9E-S 
1 . 1 E-7 
1 .0E-7 

1 .2E-9 

1 .3E-9 
1 .3E-9 
2.3E-9 

3.2E-3 
3.3E-3 
3.4E-3 
3.3E-3 

S.3E-7 
S.SE-7 
6.4E-7 
6. 1 E-7 

1 .4E-3 
1 .SE-3 
1 .SE-3 
1 .SE-3 

1 . 1 E-4 
2.6E-4 
2.9E-4 
2.6E-4 

1 . 1 E- 1  
2.6E-1 
3.2E-1 
2.9E- 1 

5.3E-3 
1 .2E-2 
1 .4E-2 
1 .4E-2 

2.7E-5 
S.9E-S 
7 . 1 E-S 
6.SE-S 

Lungs 

2.4E-9 
1 .4E-S 
1 . SE-S 
1 . 1 E-S 

2. 1 E-9 

2.3E-9 
2.SE-9 
2.3E-9 

3.6E-3 
4.0E-3 
4.2E-3 
3.2E-3 

1 .2E-7 
1 .3E-7 
1 .3E-7 
1 .3E-7 

1 .7E-4 
1 .7E-4 

1 .7E-4 
1 .7E-4 

2. 1 E-5 
2.9E-S 
3. 1 E-5 
1 .SE-5 

2.0E-2 
2.SE-2 
3.0E-2 
2.2E-2 

1 .7E-3 
2.3E-3 
2.SE-3 
1 .6E-3 

S. 1 E-6 
6.9E-6 
7 .SE-6 
S . 1 E-6 

Thyroid 

S.SE-S 
9.7E-S 
1 . 7E-7 

2.5E-7 

1 .6E-9 

1 .7E-9 
2.9E-9 
4.0E-9 

1 .2E-3 
1 .2E-3 
1 .3E-3 
1 .3E-3 

2.4E-6 
2.7E-6 
4.SE-6 
7.2E-6 

6.SE-4 
6.SI:-4 
7.2E-4 
7.2E-4 

3.9E-6 
9.7E-6 
9.7E-6 
S.SE-6 

6.9E-3 
9.3E-3 
1 .0E-2 
9.3E-3 

3.SE-4 

5. 1 E-4 
S.4E-4 
5 . 1 E-4 

1 .7E-6 
2.2E-6 
2.3E-6 
2.2E-6 

Major contribution 

radionuclides to 
total-body dose 

"'I (55%), "'Pu ( 1 1  % )  
"Sr (5%),  ' H  (24%) 
"'Cs (3% ) 

'H (22% ) ,  "'I ( 1 3% )  
"'Cs ( 1 2% ) ,  "'Cs (51 % )  

'''Ru (46% ), '''Cs ( 1 0% )  

"'Cs (43% ) 

"'I (91 % ) ,  137Cs (5% ) 

'''Cs ( 1 5% ) ,  1 37Cs (82%) 

"'Pu (3% ) 

"Sr ( 1 00%) 

1 37Cs (2% ) ,  "'Pr (2% ) 
"'Pu (63% ), "Sr (29%) 

'''Cs (20 % ) ,  1 37Cs (39% ) 
'''Eu ( 1 3 % )  
"'Pu (24% ) 

"Sr (29% ), ,uPr (2% ) 
1 37Cs (2% ) 
"'Pu (62%) 

Estimated 
probability 

per year 

1 E-3 

1 E-2 

1 E-2 

3E-2 

1 E-2 

1 E-2 

3E-S 

3E-S 

2E-4 

ilThe maximally exposed individual is located approximately 9.2 km downwind from the effluent; ingestion pathway is not considered 

for doses from accidental releases. 
bAli releases were from exhaust stack; height 84 m, diameter S.S m, and effluent velocity 14 m/s. 
cDoses were calculated based on x/q values determined from onsite meteorological data at the 50% probability level 

( N R C Reg . Guide 4.2 Rev. 1 ) .  
dRead a s  6.4 x 1 0-'.  

In genera l , doses in the staged a l ternat i ve are h i gher than the doses in the reference a l ternati ve .  
However , the max imum dose i n  the staged des i gn i s  l e s s  than the maxi mum dose i n  the reference 
des i gn .  

Dose by organ . I n  fi ve out of n i ne acci dents analyzed for the reference des i gn ,  the dose to the 
bone was p redi cted to be h i gher than the doses to the l ung , thyroi d ,  or tota l body . In three of 
the rema i n i ng fou r acci dents , the dose to the thyroi d  was p redicted to be h i gher than the doses 
to other organs and the tota l body . In only one acc i den t ,  p redi cted l un g ' dose was h i gher than 
the dose to other organs and the tota l body. For the s taged a l ternati ve ,  the bone dose was 
p redi cted to be h i gher than the dose s recei ved by l ung , thyro i d ,  or the tota l body for al l but 
one Dostul ated acc i dent . 
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Table 5.43. Fifty-year dose commitments to the maximally exposed individual8 from potential accidental 

Accident description 

Stage 1 
1 .  Spill from slurry 

receipt tan k 
(uncoupled operation )d 

2 . Eructation in slurry 

mix evaporator 
(coupled operation )d 

3 .  Spill from melter 

feed tank (cou pled 
operat i o n )  

4 .  Explosion o f  liquid 
fed glass melter 
(coupled operation )  

5 .  Canister rupture 
(uncoupled operation )  

Stage 2 

6. Fire in cesium 
ion-exchange 

7 .  Fire i n  strontium 
ion exchange 

8. Burning of sand 
filter material 

9. Eructation of 
strontium 
concentrator 

1 0 .  Eructation o f  cesiurn 
concentrator 

releases of radio nuclides to the atmospherel' - staged alternative 

Age 

group 

Infant 
Child 
Teen 
Adult 

Infant 
Child 

Teen 
Adult 

Infant 

Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 

Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Dose comm itments ( m i l i irem ) c  

Total body Bone Lungs Thyroid 

1 .2E-5e 1 . 5E-4 5.8E-5 5.9E-5 
1 . SE-S 3. 3E-4 7.3E-5 1 .3E-4 

1 .6E-5 4.3E-4 8.3E-5 1 . 1 E-4 
1 .6E-5 4.0E-4 5.3E-5 1 .5E-4 

2.7E-3 4.3E·2 9.6E-3 2.7E-3 

3.9E-3 1 .0E-1 1 .3E-2 3.7E-3 

4.2E-3 1 .3E-1 1 . 5E-2 4. 1 E-3 
3.9E-3 1 .2E-1 9.6E-3 4 . 1 E-3 

3 .3E-6 3.3E-6 1 .2E-5 1 . 1 E-5 
4.0E-6 6.9E-6 1 . 5E-5 1 .2E-5 

4.2E-6 8.5E-6 1 .7E-5 2.0E-5 
4.2E-6 8 . 1 E-6 1 . 1 E-5 2.8E-5 

1 .6E-3 2.8E-2 5.6E-3 1 .5E-3 

2.3E-3 6.4E-2 7.8E-3 2.3E-3 

2.4E-3 7 .4E-2 8.4E-3 2.4E-3 

2.4E-3 7.4E-2 5.6E-3 2.4E-3 

5.0E-6 8.1 E-5 1 .7E-5 4.5E-6 

6.6E-6 2.0E-4 2.4E-5 6.5E-6 
7.0E-6 2.4E-4 2.6E-5 7.3E-6 

7.0E-6 2.3E-4 1 .7E-5 6.9E-6 

3.9E-2 9.4E-2 5.4E-2 3 .5E-2 

3.9E-2 9.7E-2 5.4E-2 3.5E-2 

4.0E-2 9.7E-2 5.4E-2 3.6E-2 

4.0E-2 9.7E-2 5.4E-2 3.5E-2 

9.0E-6 2.8E-4 5.8E-5 1 .0E-5 

2.2E-5 7.0E-4 7.7E-5 2.5E-5 

2.4E-5 7.4E-4 8.5E-5 2.7E-5 

2.1 E-5 6.7E-4 5.0E-5 2.4E-5 

3.0E-3 9.0E-3 1 .3E-3 2.8E-3 
3 . 1 E-3 1 .2E-2 4.4E-3 2.8E-3 

3 . 1 E-3 1 .3E-2 4.6E-3 2.9E-3 

3 . 1 E-3 1 .3E-2 4.4E-3 2.9E-3 

1 . 1 E-4 3.3E-3 6. 8E-4 1 .2E-4 

2.6E-4 7.9E-3 8.9E-4 2.9E-4 

2.6E-4 8.4E-3 1 .0E-3 2.9E-4 
2.5E-4 7 .9E-3 6.0E-4 2.8E-4 

2.4E-2 5.7E-2 3.2E-2 2.0E-2 
2.4E-2 5.7E-2 3.2E-2 2.0E-2 
2.4E-2 5.7E-2 3.2E-2 2.0E-2 
2.4E-2 5.7E-2 3.2E-2 2.0E-2 

M ajor contri but ing 
radion ucl ides to adul t  

total-body dose 

90Sr ( 1 2% ) ,  '''Ru (47% ) 

"'I  ( 1 5 % ) ,  "'Pu (26% ) 

"Sr (30%).  "'Cs (2% ) 
"'Pu (64%). "'Pr ( 3 % )  

" S r  (8% ),  "'Ru (35% ) 
"'I ( 1 0% ) .  "'Cs (27% ) 

"'Pu ( 1 9 % )  

90Sr ( 1 5% ). "'Cs (48 % )  

"'Pu (34% ) 

"Sr ( 1 5% ) .  "'Cs (48 % )  

1 l1Cs (99%) 

"Sr ( 1 00 % )  

"'Cs (98% ) ,  "'Pu (2%) 

90Sr ( ,,-, 1 00 % )  

"'Cs (99% )  

Estimated 
probability 

per year 

2E-2 

3E-2 

2E-2 

3E-5 

2E-4 

1 E-2 

1 E-2 

1 E-2 

3E-2 

3E-2 

8The maximally exposed individual is located approximately 9.2 km downwind from the effluent; ingestion pathway is not considered 

for doses frorn accidental releases. 
bAli releases were from exhaust stack; height 42.7 m, diameter 3.7 m, and effluent velocity 1 6 . 1  m/s. 
cDoses were calculated based on xl q values determined from onsite meteorological data at the 50% probability level 

( N RC Reg. Guide 4.2 Rev. 1 ) .  
dUncoupled operation i s  stage 1 process only; coupled operation includes stage 1 and stage 2 processes combined. 

eRead as 1 .2 x 1 0-'. 
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Dose bX age group. In genera l . teen and adu l t  groups wou l d  rece i ve h i gher doses than the i n fant 
and chl ld age groups in the reference as wel l  as staged a l ternat i ve .  

I n  reference-des i gn operat i on .  bone dose to the teenage group was h i gher than bone dose to adu l ts 
i n  s i x  of the n i ne acc idents . I n  two acc i dents . teen and adu l t  age groups rece i ved the same bone 
dose . and in one acc i dent . the adul t group rece i ved a hi gher bone dose than the teenage grou p .  
For the staged-de s i gn al ternati ve .  bone dose t o  the teenage group was hi gher than the bone dose 
to the adu l t  group i n  seven of the ten acc i dents . I n  three acc i dents . teen and adu l t  age groups 
rece i ved the same bone dos e .  For thi s  reason . the d i scuss i on of i mpacts focuses o n  bone dose to 
the teenage group for a l l acci dents i n  the reference as we l l  as staged al ternat i ve .  

Dose b acci dent .  Among a l l potent ia l  acc i dents analyzed for the reference des i gn .  the maximum 
dose Tab l e  5 . 42 }  wou l d  res u l t  from an expl o s i on in the ca1 c i ne r .  For th i s  postu l ated acci dent . 
the l a rgest dose wou l d  be 0 . 32 mi 1 1 i rem to the bone of a max ima l l y  exposed teenager . In the case 
of the sta ged al ternati ve .  the hi ghest dose wou l d  be 0 . 1 3  mi 1 1 i rem. res u l t i ng from an e ructati on 
of the s l urry-mi x evaporator ( Tab l e 5 . 43 ) .  

The acci dent i nvol v i n g  steam exp l os i on i n  the gl ass me1 ter wou l d  del i ver the second hi ghest 
dose in the reference a l ternati ve .  whe reas the pos tul ated acc i dent i nvol v i n g  fi re in the ces i um 
i on exchange materi a l  wou l d  de l i ve r  the second h i ghest dose i n  the s taged a l ternati ve .  I n  the 
case of reference des i gn .  the dose was 0 . 1 4  mi 1 1 i rem . and i n  the case of s ta ged desi gn . i t  was 
0 . 097 mi 1 1 i rem to the bone of a teenager. The consequences of a s team exp l o s i on i n  the 1 i qu i d 
fed g l ass me 1 te r  wou l d  a l so de l i ver doses comparabl e t o  those from a fi re i n  the ces i um i on 
exchanger. Other acc i dents analyzed wou l d  yi e l d  much sma l l er maxi mum dose s .  

Impact of rad i a t i on doses to i nd i vidua l s .  As di scussed above . the h i ghest i nd i v i d ua l  bone dose 
rece i ved from an acci dent at the DWPF i s  ca l cu l ated to be 0 . 32 mi 1 1 i rem. ( For mos t  postu l ated 
acc i dents . the doses wou l d  be much smal l er . ) The predi cted maxi mum bone dose i s  nearly two 
orders of magni tude l ess than the i nd i vidua l i nterna l dose of 1 8  to 24 mi 1 1 i rems per year 
recei ved from natural terres tri a l  rad i at i on by a l l  i nd i v i d ua l s .  By compari son . the average 
external i nd i vi dua l  dose recei ved by the a i rpl ane-travel l i n g  publ i c  is about 4 mi 1 1 i rems pe r 
c ross-country f1 i ght . 2 7  

Because the probabi l i ty o f  a major acc ident at the DWP F i s  smal l .  the chance that a n  i nd i v i dual 
wou l d  rece i ve even 0 . 32 mi 1 1 i rem is remote . Therefore . the impact of the postul ated DWPF acc i 
dents o n  h uman hea l th i s  expected to b e  extremely smal l for e i ther the reference or sta ged 
a l ternati ve .  

5 . 5 . 3 Impacts res u l ti ng from transportation acci dents i nvol v ing reference was te 

5 . 5 . 3 . 1  Nonradi o 1 ogica1 impacts 

Nonrad i o 1 ogica 1 trans portat ion acci dent impacts were ca 1 cu 1 atep for two categor ies . i njur ies and 
fatal i t i es .  The ri s ks of these impacts were ca l cu l ated u s i ng acci dent probab i l i ti e s  for truck 
and rai l .  probab i l i ti es of i nj ury and death i f  an acc i dent occurs . and the n umber of ki l ometers 
travel l ed annua l ly .  The expected val ues a re about one to two i nj ur ies per year of sh i pment and 
about one fata l i ty for every ten years of shi pment as shown in Tab l e  5 . 44 . Further di scuss i on 
on these impacts i s  i nc l uded i n  Append i x  D .  

Table 5.44. Expected nonradiological injuries and fatalities 
per year from transportation accidents 

Shipment I njuries Fatalities 

case Rai l  Truck Total Rai l  Truck Total 

1 1 .2 0.0 1 .2 0 .09 0.0 0.09 
2 0.9 0.7 1 .6 0.07 0.03 0 . 10  
3 0.4 1 .5 1 .9 0.03 0.08 0.1 1 
4 0.0 2.2 2.2 0.0 0 . 12  0 . 1 2  
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5 . 5 . 3 . 2  Radi o l ogical impacts 
Two types of transportati on acci dents were cons i dered : ( 1 ) a parti cul ate re l ease acc i dent ,  
wherei n  the shi p p i ng cask i s  subj ected to severe i mpact and f i re , and some o f  i ts contents are 
rel eased i nto the envi ronment , and ( 2 )  a l oss-of-sh i e l d i ng acc i den t ,  where i n  the cask experi enced 
severe i mpact and deve l oped cracks , a l l owi ng i ncreased gamma rad i at i on to escape but a l l ow ing no 
part icu l ate re l ease . 

In both acci dent cases , exposure was cal c u l a ted for an i n d i v idua l stand i ng 30 m from the cask 
for 0 . 1 h. I n  the part icu l ate-re l ease case , ca l cu l ati ons are done for three age groups : adu l t ,  
ch i l d ,  and i nfant .  Two exposure pathways are cons i dered , expos ure from i nha l at i on of re l eased 
particu l ates and exposure to gamma rad iati on from part i c u l ates settl ed on the ground , ca l l ed 
g rounds h i ne .  Tabl e 5 . 45 shows expos ures that cou l d  occur i n  the event o f  the aforement i oned 
acci dents , and these do not exceed 10 mi l l i rems per acc i dent .  Tab l e  5 . 46 shows expected val ues 
that represent the annual r i s k  of acc i dental exposure are very l ow .  

A more deta i l ed di scuss i on of the methodo l ogy, assumpt i on s ,  and model s used for these ca lcu l a
ti ons i s  i nc l uded i n  Appendix D .  

Table 5.45. Accident consequences: maximum individual exposure resulting from partial loss 
of contents or loss of shielding, in millirem 

Release E x posurea 

Type of accident (C i )  Infant Chi ld Adu l t  

Rai l  Truck Ra i l  Truck Rai l  Truck Ra i l  Truck 

Loss of contents 

Groundshine 9.4E-1 1 .9E-1  7 .5EO 1 .5EO 5.5EO 1 . 1 EO 4.0EO 8.0E-1 

I nhalation 1 .6E-4 3.2E-5 2.5E-3 4.9E-4 5.3E-3 1 . 1 E-3 3.5E-3 6.9E--4 

Loss of shieldingb 7.8EO 1 .8EO 

a For reference, the maximum individual exposure to average background radiation in  the United States 
is approximately 1 70 mi l l irems per year. 

b Gamma exposure only.  

Table 5.46. Annual risk to maximum individual (millirem) from postulated accident 

Particulate release 
Shipment 

Adult Chi ld I n fant 
Loss of shielding 

case Rai l  Truck 
Rail  Truck Rail  Truck Rai l  Truck 

3.7E -6 0.0 4 .9 E -6 0.0 6 .7E-6 0.0 3.5 E -3 0.0 

2 2.6E-6 9.2E-7 3.4E-6 1 .3 E -6 4.7E-6 1 .7 E -6 2 .4 E -3 1 .9 E -3 

3 1 . 1  E -6 2.2 E -6 1 .5E-6 3.1 E -6 2 .0E-6 4.0E-6 1 .0E-3 2 .6E-3 

4 0.0 3. 1 E-6 0.0 4.3E-6 0.0 5.8E-6 0.0 6 . 1 E -3 

5 . 6  UNAVOIDABLE ADVERSE ENV I RONMENTAL EFFECTS 

Measures to m it i gate potent i a l  env i ronmental impacts i nc l ude an effect ive qual i ty assurance pro- ITC 
gram and admi n i strat i ve control s as wel l  as engi neered systems. These measures wi l l  al l ev i ate 
some of the adverse env i ronmental effects caused by construct i on and operat i on .  However , certain 
p robab l e  adverse effects on the envi ronment cannot be avo i ded regard l ess of which al ternat ive 
is chosen . These unavo i dab l e  effects are d i scussed i n  th i s  sect i on .  I n  eval uat i ng pos s i b l e  
adverse effects , i t  shou l d  b e  noted that construction and normal operat i ons wi l l  be i n  comp l i ance 
with app l i cab l e  Federal , state, and l ocal l aws and regu l at i on s .  

5 . 6 . 1  Construct ion 

The impacts of constructi on wi l l  be l i ke those of other l a rge i ndustri al p roject s .  They i nc l ude 
i ncreased noi se l eve l s  near the s i te ,  i ncreased a i r pol l ution caused by earth-moving and vehi cul ar 
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acti v i ty ,  and the d i s rupti on of exi s t i ng l and uses on the s i te and a l ong new road and ut i l i ty 
r i ghts-of-way . 

Approximate l y  1 40 ha , i nc l ud i ng a carol i na bay ,  wi l l  be removed from wi l d l i fe hab i tat d ur i ng  
construct i on .  Al though an i ma l s  wi l l  l ose some hab ita t ,  t he  l osses wi l l  be  i n s i gni fi cant because 
extens i ve areas of s i m i l a r  hab i tat  exi s t  throughout the s i te reg i on .  A l oss  of i nd i vi dua l s  of 
the more sedentary species  ( e . g . , rodents , l i zards ) duri ng cons truc t i on wi l l  have an i ns i gn i f i 
cant i mpact o n  the popu l ati on o f  these speci es i n  the area . 

The i nfl ux  of constructi on workers may exceed Barnwe l l  County ' s ava i l ab l e  hous i n g ,  parti c u l ar ly  
mu l ti fami l y  un i ts . The  pr imary i mpact i s  pred icted to  occur  in  Barnwe l l Ci ty ,  wi th a 1 0% 
shortfa l l of mu l ti fami l y  uni ts . Add i t i ona l l y ,  dur ing  the peak cons truction  peri od , l oca l  wage 
rates and reta i l  pri ces wi l l  i ncrease . I t  i s  l i ke l y  that i ncreases i n  l ocal tax reven ues wi l l  
not fu l ly offset the i ncreased demands for government servi ces caused by the i nfl ux  of construc
t i on workers . 

The i mpacts caused by construc t i on of the reference immobi l i za t i on a l ternat ive and staged process 
a l ternat i ve are s ummari zed i n  Ta b l e s  5 . 47 and 5 . 48 . A compari son of i mpacts for the three 
a l ternati ves is g i ven in Sect . 5 . 9  and Ta b l e  3 . 1 .  

5 . 6 . 2  Ope rat ion 

Duri ng the operat ion phase , approximate l y  80 ha  of l and w i l l  remai n  unava i l ab l e for wi l d l i fe 
hab i tat .  The i mpacts of th i s  removal are d i s cussed i n  Sec t .  5 . 1 . 2 . 2 .  

Unavo i da b l e  rad i at i on exposures wi l l  i n c l ude occupat iona l  expos ures and expos ures to the general 
popu l at ion . The occupati ona l and publ i c  exposures are d i scussed in Sects . 5 . 1 . 2 . 3 , 5 . 2 . 2 . 2 ,  and 
5 . 3 . 2 . 3 .  Al l the offs i te expos ures are very smal l compared to those from natura l  radi ati on . 

Unavoi dabl e nonnuc l ear  events i nc l ude occupat ional  l ost-workday i n j ur ies  and fata l i t i es d ur ing  
constructi on and operati on of new fac i l i t i e s .  On a stati st ica l  ba s i s ,  these events can be 
e xpected to occur ;  however,  the trend of i ndustri a l  acci dent rates has been downward , wh i c h  
i nd i cates that safety programs wi l l  have the effect o f  caus i ng some avoi dance of expected 
casua l t i es . 

The unavo i dab l e  adverse i mpacts caused by operati on of the reference i mmobi l i zat i on a l ternat i ve 
and the staged p rocess a l ternati ve are s ummari zed i n  Tab l e s  5 . 49 and 5 . 50 .  A compari son of 
i mpacts for the three a l ternati ves is  g i ven in  Sec t .  5 . 9  and Tabl e 3 . 1 .  

5 . 7  I RREVERS IBLE  AND/OR I RRETRI EVABLE COMMITMENTS OF RESOURCES 

Numerous resources are u sed i n  construct i ng and operat i ng major p l ant faci l i t i es .  Some o f  the 
resource commi tments are i rrever s i b l e  and i rretri evab l e .  I rrevers i b l e  comm i tments are ch anges 
set in mot i on wh i c h ,  at some l ater time,  cou l d  not be  a l tered to restore the present order of 
envi ronmental resources .  I rretr i evab l e  commi tments are t h e  u s e  o r  consump t i on o f  resources t h at 
are ne ither renewab l e  nor recoverab l e  for subsequent uti l i z at i on .  Genera l l y ,  resources that may 
be i rrevers i b l y  or i rretri evab l y  commi tted by construct i on and oper at i on of fac i l i t i es for any 
of the a l ternat i ve p l ans are ( 1 )  b i ota destroyed i n  the v i c i n i ty,  ( 2 )  constructi on mater i a l s  
that cannot be  recovered and recyc l ed ,  ( 3 )  mater i a l s  that become contami nated w ith  rad i on uc l i des  
and  cannot be  decontam i n ated for  recyc l e ,  (4 ) mater i al s  cons umed or reduced to unrecoverab l e  
forms of waste ,  and ( 5 )  l and areas rendered unfi t for t he ir  preconstruct i on u ses and/or potenti al  
pos tcon structi on u ses . 

Impl ementat ion of any of the a l ternati ve p l ans  wou l d  i nvol ve construction  acti v i ti e s  on l ess  
than  0 . 1 %  of the l a nd on the Savannah R i ver  p l ant s i te .  Al though there wou l d  be a n  i rre trievabl e 
l oss  of  a prev i ou s l y  d i sturbed carol i na bay and of some i nd i v i d ua l s  of the s i te bi ota dur ing  
construction  of fac i l i ti es for  any  a l ternati ve , mi n i ma l  adverse effects wou l d  be  expected on  the 
structure or  stab i l i ty of the p l ant and an ima l  pop u l ations  i nhab i t i ng the p l an t  s i te .  The 
pri mary resource commi tments a re shown in Tab l e  5 . 5 1 . 

For each a l ternat i v e ,  the fac i l i ty cons truction  wou l d  be s i m i l ar to the two chemi ca l  separat ion 
fac i l i t i es c urrent ly  i n  use at SRP . At the end of the useful l i fe of the waste i mmobi l i zati on 
fac i l i ty ,  i t  wou l d  have to be decommi s s i oned . I t  i s  expected that decommi s s i on i ng the waste 
i mmob i l i za t i on faci l i ty wou l d  requ i re about the same degree of effort as decommi s s i on i ng one of 
the chemi ca l  separati on fac i l i ti e s ,  and it wi l l  be addressed in  the envi ronmenta l rev i ew for the 
D&D of the SRP . D&D was d i s cus sed i n  Sec t .  3 . 1 . 8 .  

Most o f  the d i stu rbed area wi l l  b e  restored t o  i ts ori g i na l  contours , reseeded ,  and permi tted to 
revert to i ts natura l state after p l ant decommi s s i on i n g .  
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Tabla 5.47. Impacts from construction of the reference immobilization DWPF 

Issue 

Socioeconomic effects 
DWPF and Vogtls" 

construction on 
schedule 

DWPF construction 
on schedule and 
Vogtle delayed 
2 years 

Health risk to workforce 
Nonradiological 

Radiological 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air quality 

Water quality 

Earthquake or tornado 
occurrence 

Cultural resources 

Endangered species 

Resource depletion 

Wetlands protection 

Impacts 

Work-force population will increase with a consequent increase in 
required public services. DWPF employment increases will coincide 
with Vogtle decreases." 

Work-force demand for Vogtle and DWPF construction will peak simul
taneously requiring more in-movers and greater demands on public 

services and housing. Minor impacts will be distributed over a large 
six-county area. Possible significant impacts expected only in services 
for one county and may require mitigation. 

Risks will be similar to those for nonradiological industrial plant con

struction. Safety procedures will be enforced during construction. 

Construction workers will be exposed to SRP background-level radia

tion. Exposures will be well below standards, and monitoring will 
be employed where necessary. 

Wildlife habitat will be disturbed; erosion and stream siltation will 
increase. Impacts will be on areas without unique ecological features, 
and recovery is expected after construction is completed. 

None. 

About 140 ha of land will receive some construction impacts. Land 
is currently unused and within the SRP. 

Impacts will be same as for conventional industrial plant construction 
(e.g., increase in total suspended particulates, carbon monoxide, and 
hydrocarbons). Emissions will be well within applicable standards. 

Siltation of surface streams will increase. Construction practices will 

be utilized to mitigate stream impacts. 

Damage to facilities. Impacts during construction would be same as 
for any nonradiological construction project. 

None expected. 

None expected. 

Resources committed include concrete, steel, and fuels. Amounts are 
nominal, and materials are ordinary. 

One carolina bay will be eliminated. About 200 carolina bays exist on 
the SRP site, and this one is not unique. 

Section 

5. 1 . 1 . 1 , 5.9, 
H.1 , K.1 

5.6, 5.9, H.2 

5. 1 . 1 .2, 5.5.1 

5. 1 . 1 .3 

5. 1 . 1 .2 

5.1 . 1 .3 

5 . 1 .2, 5.6 

5.1 . 1 .2 

5. 1 . 1 .2 

Appendix G 

4. 1 .3 

5.1 . 1 .2 

5.7 

4.5. 1 ,  5. 1 . 12,  
5.6 

"The Vogtle Power Plant is a nuclear power plant being constructed by the Georgia Power Company within 20 km 
of the proposed DWPF. 



Issue 

Socioeconomic effects 

Health risk to workforca 
Nonradiological 

Radiological 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air quality 

Water quality 

Ea"hquake or tornado 
occurrence 

Cultural resources 

Endangered species 

Resource depletion 

Wetlands protection 
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Table 6.48. Impact8 from conatruction of the IIUIged immobilization OWPF 

Impacts 

Work-force population will increase with a consequent increase in 
required public services. Area population increases will be less 
than 1 % of the totals. Minor to negligible impacts will be offset by 
jobs created. 

Risks will be similar to those for nonradiological industrial plant con
struction. Safety procedures will be enforced during construction. 

Construction workers will be exposed to SRP beckground-Ievel radia
tion. Exposures will be well below standards. and monitoring will 
be employed where necessary. 

Wildlife habitat will be disturbed; erosion and stream siltation will 
increase. Impacts will be on areas without unique ecological features, 
and recovery is expected after construction is completed. 

None. 

About 1 20 ha of land will receive some construction impacts. Land 
is currently unused and within the SRP. 

Impacts will be same as for conventional industrial plant construction 
(e.g., increase in total suspended pa"iculates, carbon monoxide, and 
hydrocarbons). Emissions will be well within applicable standards. 

Siltation of surface streams will increase. Construction practices will 
be utilized to mitigate stream impacts. 

Damage to facilities. Impacts during construction would be same as 
for any nonradiological construction project. 

None expected. 

None expected. 

Resources committed include concrete, steel, and fuels. Amounts are 
nominal, and materials are ordinary. 

One carolina bey will be eliminated. About 200 carolina beys exist on 
the SRP Site, and this one is not unique. 

"Impacts are the same as for the reference alternative. 

Section 

5. 1 . 1 ,  5.9. 1 ,  

Appendix K 

5.1 . 1 .2", 5.5.1 

5.3. 1 .3 

5.3. 1 .2 

5. 1 .2.3" 

3.3.2. 1 ,  3.3.2.2 

5. 1 . 1 .2" 

5.1 . 1 .2" 

Appendix G 

4. 1 .3 

5. 1 . 1 .2" 

3.3.4.4 

5. 1 . 1 .2" 
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Table 11.41. Impectl from operation of the reference immobilization DWPF 

Issue 

Socioeconomic effects 

Health risk to work force 
Nonradiological 

Radiological (routine 
operations) 

Radiological (accidental 
occurrence) 

Health risk to public 
Nonradiological 

Radiological (routine 
releases) 

Radiological (accidental 
releases) 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air quality 
Nonradiological 

Radiological 

Water quality 
Nonradiological 

Radiological 

Impacts 

Some economic turndown is expected when construction ends and 
operation begins. Tha affect is limited and absorbabla; there will be 
a nat gain of about 700 permanent jobs. 

Risks will be similar to those for non radiological industrial plant con
struction. Safety proceduras will be anforced for all operations. 

Operating personnel will work in controlled radiation exposure areas. 
All high-level radioactivity operations will be ramotaly controlled; 
occupational doses will be monitored and controlled to be as low 
as raasonably achievable. 

Operating personnel may be exposed to radiation. Maximum pra
cautions will be taken to protect personnal. Facilities are designed, 
constructed, and operated to mitigate tha occurrence and consequance 
of accidents. 

Public will be exposed to coal-fired power-plant releases: particulates, 
SO.' CO, He, and NO.; coal-pila runoff, and ash. Emissions will be 
controlled to within acceptable levels. 

Public will be exposed to radionuclides in DWPF atmospheric and 
liquid releases. Doses will be extremely small and insignificant 
health risk is anticipated. 

Public will be exposed to radionuclides released accidentally. Acci
dents are highly unlikely and relaases in the evant of accident 
are so small that insignificant health risk is anticipated. Facilities are 
designed, constructed, and operated to mitigate tha occurrance and 
consequence of accidents. 

Nonradioactive wastes (including ash-besin effluents) will be dis
charged into the environmant. Wastes will be treated before 
discharge. 

None expectad. Biota will not be severely affected. 

Approximataly 80 ha will be committed to the DWPF facility. Land 
is currently unused and is about 0. 1 %  of land area within the 
SRP. 

Releases from coal-firad power plant will incraase atmospharic levels 
of particulates, SO.' CO, He, and NO •. Cooling towers will release 
drift. Relaases will be controlled to maintain levels within Federal 
standards. 

Radionuclidas will be releasad in stack exhausts. Radionuclide levels 
will be extremely small. 

Effluent from tha industrial wastewatar traatment facility will discharga 
to surface streams: secondary effluent from the sewage traatment 
plant will be disposed of by spray-irrigation on land. Waste will be 
treatad before discharge, to meet all applicable regulations; possible 
impacts to soils from on-land disposal of sewage plant effluent will be 
mitigated. 

Radionuclidas will be released in DWPF liquid affluants. Uquid straams 
will be monitored before discharge; concentrations of radionuclides in 
surface water will be extremely small; no degradation of water quality 
will occur. 

Section 

6.1 . 2. 1 ,  

Appendix K 

6. 1 .2.2, 6.6.2 

6.1 .2.3 

6.6.2 

6.1 .2.2 

6.1 .2.3, 

Appendix J 

6.6.2, 

Appendix L 

6.1 .2.2 

6. 1 .2.3 

6.6.2 

3.1 .6.4, 6. 1 .2.2 

3.1 .6.4. 6.1 .2.3 

3. 1 .6.4, 6. 1 .2.2 

3.1 .6.4, 6.1 .2.3 



Issue 

Eanhquake or tornado 
occurrence 

Transponation (routine 
operations) 

Nonradiological 

Radiological 

Transponation (accidents) 
Nonradiological 

Radiological 

Resource commitment 
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Table 6.49. (continued) 

Impacts 

Damage to facilities with consequent release of radioactivity. Struc

tures processing high-level radioactivity materials will be eanhquake
and tornado-resistant. 

Impacts will be similar to those of conventional common carriers. 
Vehicle emissions will be much less than allowable standards. 

Public will be exposed to radioactivity from passing vehicles. All 
phases of transpon including packaging will be designed to comply 

with comprehensive Federal regulations ensuring public safety 

during transpon of HLW. 

Injuries and fatalities will be similar to those for conventional com

mon carriers. Probabilities for injuries and fatalities from truck and 
rail transponation accidents will be similar to those in normal 
transponation. 

Public will be exposed to radioactive releases in the event a cask is 
ruptured during an accident. Rupture is highly unlikely; public expo
sure in the event of rupture is very low compared with normal back
ground radiation. 

Resources committed include electricity. water. coal, cement, glass frit, 

and process chemicals. Materials are commonly available and amounts 

are reasonable. 

Section 

3.1 .3, 4.4.3 

5.1 .4. 1 ,  
Appendix D 

5.1 .4.2, 
Appendix D 

5.5.3. 1 ,  
Appendix D 

5.5.3.2, 
Appendix D 

5.7 



Issue 

, Socioeconomic effects 

Health risk to work force 
Nonradiological 

Radiological (routine 
operations) 

Radiological (accidental 
occurrence) 

Health risk to public 
Nonradiological 

Radiological (routine 
releases) 

Radiological (accidental 
releases) 

Ecological effects 
Nonradiological 

Radiological 

Land use 

Air quality 
Nonradiological 

Radiological 

Water quality 
Nonradiological 

Radiological 
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Table 6.60. Impacts from oparation of the staged immobilization DWPF 

Impacts 

Some economic turndown is expected when construction ends and 
operation begins. The effect is limited and absorbable; there will be 
a net gain of about 530 permanent jobs. 

Risks will be similar to those for nonradiological industrial plant con
struction. Safety procedures will be enforced for all operations. 

Operating personnel will work in controlled radiation exposure areas. 
All high-level radioactivity operations will be remotely controlled; 
occupational doses will be monitored and controlled to be as low 
as reasonably achievable. 

Operating personnel may be exposed to radiation. Maximum pre
cautions will be taken to protect personnel. Facilities are designed, 
constructed, and operated to mitigate the occurrence and consequence 
of accidents. 

Releases will contain CO2, NOx' NH3, and diesel generator emissions. 
Releases are very small and well within required emission standards. 

Public will be exposed to radionuclides in DWPF atmospheric and 
liquid releases. Doses will be extremely small and little health 
risk is anticipated. 

Public will be exposed to radionuclides released accidentally, Acci
dents are highly unlikely and releases in the event of accident are 
so small that little health risk is anticipated. Facilities are designed, 
constructed, and operated to mitigate the occurrence and conse
quence of accidents. 

Nonradioactive wastes will be discharged into the environment. 
Wastes will be treated before discharge to comply with NPDES 
permit requirements. 

None expected. 

Approximately 65 ha will be committed to the DWPF facility. Land 
is currently u nused and is about 0. 1 %  of land area within the 
SRP. 

Releases from diesel generator exhaust will increase atmospheric levels 
of particulates, SOx' CO, HC, and NOx' Cooling towers will release 
drift. Releases will be very small and well within air quality standards. 

Radionuclides will be released in stack exhausts, Radionuclide levels 
will be extremely small. 

Effluent from the industrial wastewater treatment facility will discharge 
to surface streams: secondary effluent from the sewage treatment 
plant will be disposed of by spray-irrigation on land. Waste will be 
treated before discharge, to meet all applicable regulations; possible 
impects to soils from on-land disposal of sewage plant effluent will be 
mitigated. 

Radionuclides will be released in DWPF liquid effluents. Uquid streams 
will be monitored before discharge; concentrations of radionuclides in 

surface water will be extremely small; no degradation of water quality 
will occur. 

Section 

5.3.2. 1 ,  
Appendix K 

5.1 .2.2" 

5.1 .2.3" 

5.5.2, 5.6.2 

3.3.5.4 

5.3.2.3, 5.6.2, 
Appendix D 

5.5.2, 
Appendix L 

5.3.2.2 

5.1 .2.3 

3.3.2, 4. 1 ,2 

3 . 1 .6.4, 3.3.5.4 

5.3.2.3 

3 . 1 .6.4, 5.3.2,2 

3 . 1 .6.4. 5. 1 ,2 3 



Issue 

Earthquake or tornado 
occurrence 

Transportation (routine 
operations) 

Nonradiological 

Radiological 

Transportation (accidents) 
Nonradiological 

Radiologica I 

Resource commitment 
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Table 6.60. (continued) 

Impacts 

Damage to facilities with consequent release of radioactivity. Struc
tures processing high-level radioactivity materials will be earthquake
and tornado-resistant. 

Impacts will be similar to those of conventional common carriers. 
Vehicle amissions will be much less than allowable stsndards. 

Public will be exposed to radioactivity from passing vehicles. All 
phases of transport including packaging will be designed to comply 
with comprehensive Federal regulations ensuring public safety 
during transport of HLW. 

Injuries and fatalities will be similar to those for conventional com
mon carriers. Probabilities for injuries and fatalities from truck and 
rail transportation accidents will be similar to those in normal 
transportation. 

Public will be exposed to radioactive releases in the event a cask is 
rupturad during an accident. Rupture is highly unlikely; public expo
sure in the event of ruptura is very low comparad with normal back
ground radiation. 

Resources committad include electricity, water, coal, cement. glass frit, 
and process chemicals. Materials are commonly available and amounts 
are reasonable. 

"ImpactS are the same as for the reference alternative. 

Section 

3. 1 .3.1·, 4.4.3 

5. 1 .4. 1 ,  

Appendix D 

5.1 .4.2, 

Appendix D 

5.5.3. 1 ,  

Appendix D 

5.5.3.2, 

Appendix D 

5.7 
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Table 5.51 . Primary resource commitments 

Resou rce R eference Desig n Stage Design 

Construction stage 

Conc rete 2.5E5 m3 1 .5E5 m3 
Steel 3.SE4 t 2.3E4 t 
Gasohol B.7ES L 3.BES L 
D iesel fuel B.7ES L 3.BES L 
P ropane 7.5E4 L 3.0E4 L 

O peration stage 

Electricity 1 .7E4 kw 1 .3E4 kw 
Water 3.7ES L/day 2.7ES L/day 
C oal 1 .2E2 Vday B.4E- 1 Vday 
Cement 1 . 1 E 2  Vday 1 . 1 E2 Vday 
G lass frit 2 .0EO Vday 2.0EO Vday 
P rocess chem icals 1 5 .0EO Vday 5.0EO Vday 

5 . 8  SHORT-TERM USES AND LONG-TERM PRODUCT I V ITY OF THE ENV I RONMENT 

T h i s  secti on compares the s hort-te rm and l ong-term envi ronmenta l  gai ns  and l osses of i mpl ementi ng 
any of the a l ternati ve pl ans . For purposes of th i s  d i scus s i o n ,  short-term effects are those 
that occ u r  dur ing  the per iod  of constructi on and operati on of the faci l i ti e s . Lon g-te rm effects 
a re those that extend past fac i l i ty operati ons and i nto the i ndefi n i te future . Short-te rm 
effects are gene ra l l y  con s i dered i n  terms of trade- offs i n  impact on the envi ronment ,  l and use , 
and  cost.  Long-term effects have to do wi th conservation  of energy reserves , envi ronmental 
effects , and l and  u se .  

The fundamenta l purpose of i mpl ementat ion of any of the a l ternat i ve p l ans i s  to  remove the SRP 
defense h i gh- l evel waste ( HLW ) from i nter im  storage and p l ace i t  in envi ronmenta l l y acceptabl e 
l ong-term storage or d i sposa l . 

5 . 8 . 1  S hort- term effects 

The pos i t i ve s hort-term effect of any of the DWPF a l ternati ves i s  that the HLW wi l l  be pl aced i n  
a so l i d ,  l each-re s i s tant form that wi l l  enhance i ts i s o l at i on from man ' s  env i ronment part i c u l arly 
duri ng transportat i on and storage . 

Impl ementati on of any of the a l ternat i ve pl ans wi l l  cons ume some dep l etab l e  resources ,  s uch  as 
cement ,  steel , and l umber ;  however,  these are a l l common i ndustri a l  products , and SRP consumpt i on 
wou l d  not s i gn i fi cantl y affect the i r  supp ly .  Al so ,  impl ementati on of any of the  a l ternat i ve 
p l ans wi l l  requ i re s hort-term ded i cati on of l and for cons truct i on and operati on of the faci l i t i e s .  

5 . 8 . 2  Long-term effects 

Even though the defense HLW is stored safe l y  in waste tanks , any of the al ternat i ve p l ans wi l l  
i mmobi l i ze the waste i n  a form that wou l d  g i ve greater ass urance that i t  wi l l  rema i n  i so l ated 
from man ' s  envi ronment.  

Di sposal  of the i mmob i l i zed waste in  a geo l og i c  reposi tory wi l l  commi t the s ubs urface area to 
that purpose i ndefi n i te l y  and wi l l  restr ict  the deve l opment at that l ocati on of potent i a l  mi neral 
resources by d ri l l i ng or mi n i n g .  (These con s i derati ons wou l d  b e  addressed ful l y  i n  the programs 
and envi ronmenta l eva l uati ons that l ead  to the se l ecti on and devel opment of the reposi tory 
s i te .  ) 
Buri a l  of the res i dua l sa l t  ons i te wi l l  res trict i ndef i n i te l y  the potenti a l  devel opment of the 
s u rface above the 20-ha buri a l  area . 

5 . 9  COMPARI SON OF I MPACTS BY ALTERNAT IVE  

T he i mpacts of t he  three a l ternati ves are  compared i n  Tabl e 5 . 52 . No s i gn i fi cant or unmi t i gabl e 
i mpacts are anti c i pated a s  a res u l t  of the i mpl ementati on of any of the i mmob i l i zati on a l terna
ti ves . However ,  i n  genera l , the adverse effects of the staged-process  a l ternati ves are anti c i 
pated to be somewhat l es s  than those of the other a l ternat i ves . 
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Table 5.52. Comparison of impacts by alternatives for key environmental parameters 

Key environmental 
parameters 

Normal operations 
Socioeconom ic 

Effects 

Maximum offsite individual exposure 
from gaseous releases (m i l l i rem/yearl 

From l iq u id releases (mi l l irem/year) 
Total (mi l l i rem/year) 

Maximum offsite individual health 
effects (cancer deaths/year) 

Normal transportation 
Maximum i ndividual 

exposure (mi l l irem/year) 
Maximum individual health effects 

(cancer deaths/year)  

Postulated accident 
DWPF maximum offsite 

individual exposure (m i l l i re m )  
Transportation 

R adiological 
Maximum individual exposure (mi l l i rem) 

Nonradiological 
Maximum injur ies/year 
Maximum deaths/year 

5 . 9 . 1  Soci oeconom ic  effects 

Reference 
immobi l ization 

alternative 

Minor I m pacts due to 
increase in  work force 
m itigated by release of 
workers from Vogtle 
Plant construction. One 
county may have school 
and housing im pacts. 

8.3E-3 

2.1 E-2 
2.9E-2 

1 . 1  E-3 

1 .3E- 1  

3.4E-2 

3.2E-1  

4.3E-3 

1 .6EO 
1 .0E- 1  

Delay of  
reference 

immobi l ization 
alternative 

I m pacts greater than 
Reference DWPF due to 
sharp increase in work  
force without m itigation 
by Vogtle work force 
release. 

8.3E-3 

2.1 E-2 
2.9E-2 

1 . 1  E-3 

1 .3E- 1  

3.4E-2 

3.2E-1  

4.3E-3 

1 .6EO 
1 .0E-1  

Staged 
process 

alternative 

I mpacts less than other 
alternatives; work force 
is rough ly  60% of other 
alternatives. 

6.3E-2 

9.6E-3 
7.3E-2 

9.6E-4 

1 .3E-1  

3.4E-2 

4.2E-2 

4.3E-3 

1 .6EO 
1 .0E-1 

Potenti a l  soci oeconom ic  impacts of the proposed acti on are reg i ona l  and are assoc i ated pr imari l y  
wi th the constructi on phase parameters ( i . e . , the s i ze of the cons truct i on work force and the 
t im ing  of the construct i on ) .  The a l ternat i ves  can be ran ked as to the i r  soci oeconomi c impact 
potenti a l  from mos t to l east  a s  fo l l ows : ( 1 ) reference i mmobi l i zat ion a l ternat ive wi th Vogtl e 
del ayed , ( 2 )  reference immob i l i zat ion a l terna ti ve del ayed ten years , ( 3 )  reference i mmobi l i zat ion 
a l ternati ve wi th Vogtl e on schedu l e ,  and ( 4 )  s taged immobi l i zati on a l ternati ve . On the whol e ,  
i mpacts are pred i c ted to be mi nor because of the re l at i ve l y  l ow number of i n-movers and the 
d i spers i on of the work force over a l a rge , s i x-county impact area . Beca use con structi on of  the 
staged-process DWPF requ i res a sma l l er maxi mum work force ( roug h l y  60% of  the re ference DWPF  
work force ) ,  th i s  a l ternati ve is  expected to cause the  l east  impact on serv i ces and hou s i n g .  
The l argest expected soci oeconomi c i mpacts wou l d  be caused by the demand for publ i c  school s by 
c h i l dren of the i n-movers and exacerbati on of an exi sti ng hous i ng shortage i n  some areas . I n  
the  one  county where potent i a l l y  s i gn i f i cant  schoo l  and hous i ng i mpacts may be  expected under 
a l l a l ternati ves , the effect is graduated and d imi n i s hes wi th a decreas i ng numbe r of i n -movers . 
A mon i toring  program wi l l  be e stabl i shed to mon i tor key soc i oeconomi c parameters for determi n i ng 
the severi ty and l ocati on of i mpacts . M i t i gation meas ures , such a s  publ i c  a i d ,  i f  needed , w i l l  
req u i re addi ti onal  a uthori zati on before impl ementati on . 

5 . 9 . 2  Hea l th r i s ks 

Protection of h uman hea l t h ,  both now and we l l  i nto the future , i s  the primary con s i derati on i n  
propos i ng the i mmobi l i zat ion and permanent geo l og i c  di sposa l o f  the SRP  defense waste . The 
ca l cu l ated rad i a t i on - i nduced reg i ona l  or publ i c  hea l th r i sks  associ ated wi th the DWP F are extremel y  
sma l l .  Rout i ne re l eases , i n tegrated over a l Oa-year per iod , wi l l  resu l t i n  expos u res  amount i ng  
to  on l y  a very sma l l fract ion of those obta i ned from background rad i ati on . Consequently ,  no  
S i gn i fi cant hea l th effects are ant i c i pated as a res u l t of routi ne rad i oacti ve rel eases from the 
DWP F .  The probabi l i ty of  an acc i dental rel ease of rad i oacti v i ty from the DWPF i s  very smal l .  
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However ,  as w i t h  ro uti ne rel ea ses , ca l cu l at ions of expo sures from po stu l ated acc i d ents tha t 
co u l d resu l t  i n  rad ioac t ive  rel ea ses s how that reg ional or publ i c  hea l th r i s k  from acc ident
rel ated rel ea ses is expected to be sma l l .  No substant i a l  d i fferences i n  hea l th r i s ks are 
ev ident amo ng the a l ternat i ves . 

5 . 9 . 3  Ecol ogi ca l  effects 

The eco l og i ca l  impacts of the DWPF are expected to be nonrad i o l og i ca l , s i te-dependent , and 
pr imar i ly constructi on-rel ate d .  Construct i on wi l l  probab l y  d i sturb about 140 ha of wi l d l i fe 
hab i tat and temporar i l y affect a port i on of the l oca l  aquat i c  env ironment.  Recovery i s  ant i c i 
pated when construction  i s  comp l ete ,  al t hough about 80 ha  w i l l  remai n  unava i l ab l e  t o  wi l d l ife 
and one caro l i na bay wi l l  be  e l im i nated . The DWPF wi l l  occupy on l y  about 0 . 1 %  of the SRP 
s i te and the c aro l i na bay is one of about 200 at the SRP s i te .  Add i t i ona l l y ,  construct i on 
acti v i t i es wi l l  be p l anned to m i t i gate the occurrence of aquat i c  i mpacts , and an eco l og i ca l  
mon i tor i ng program wi l l  be conducted d ur i ng  both DWPF construction and  ear l y  operat i on to  ensure 
m i n i mum eco l og i cal  imp act . 

5 . 9 . 4  Transportation  

Transportation  of the i mmobi l i zed wa ste to a geo l og i c  reposi tory has  the  potent ia l  for cau s i ng 
h i gher envi ronmental r i s k  than DWPF constructi on and operation . Neverthe l es s ,  rad i o l og i ca l  
ca l cu l ati ons of maxi mum popu l at i on expos ures d uri ng rout i ne transport and  max i mum  i nd i v i dua l  
expos ures  i n  the  event of an acc i dent ,  made on  the bas i s  of conservati ve ass umpt i ons , s how that 
exposu re ri sks are very sma l l compared wi th exposures from background rad i a t i on . Ca l cu l at ions  
of nonrad i o l og i ca l  trans portati on ri s k s , based on  the  stati st i ca l  i nc i dence of i nj ur ies  and 
fata l i ti e s  in ord i nary transportati on acc i dents , s how that th i s  coul d be an i mportant source of 
r i s k .  Because i mpacts wi l l  depend o n  a number o f  factors , such a s  mode o f  transportati on and 
d i s tance travel l ed ,  m i t i gat ion  measures may be poss i b l e .  D i sposal  o f  the i mmobi l i zed waste at 
SRP has been excl uded as an a l ternati ve , nece s s i tati ng the se l ecti on of another s i te .  F i na l  
se l ection wi l l  b e  preceded by an envi ronmental review ,  wh i ch wi l l  i n c l ude an assessment of  
transportati on effects and  mi ti gati on meas ures , i f  neces sary .  

5 . 1 0  CUMULAT IVE EFFECTS 

A rev i ew of exi st ing  and known-p l anned fac i l i ty operati ons  in the v i c i n i ty of the proposed DWPF 
was made to determi ne poten t i a l  cumu l at i ve effects and to prov i de an understand i n g  of the sens i 
t i v i ty of the ana lyses presented i n  th i s  E I S  to synerg i s t i c  effects from other fac i l i t i e s .  The 
potenti a l  for cumu l ati ve effec t exi sts mai n l y  in the soc i oeconom i c  area duri ng the construction  
per i od for the proposed DWPF ;  however,  these i mpacts are expected to be  sma l l .  Rad i o l o g i ca l  
i mpacts from current and  pl anned nucl ear faci l i t i es are  a l so  sma l l  a nd  we l l  wi th i n  appl i ca b l e  
s tandard s .  Non rad i o l og ica l  rel eases are expected to b e  we l l  w i th i n  appl i cabl e standards and , 
beca use of the l arge d i stance to the s i te boundary ,  the i ncremental i mpacts on the a i r  qua l i ty 
are expected to be wel l wi th i n  the ambi ent a i r  qua l i ty standards for South Caro l i n a  and Georgi a .  

5 . 1 0 . 1 Descript ion of nearby fac i l i ti es 

5 . 1 0 . 1 . 1  Savannah R i ver P l ant 

As  di scussed earl i er ,  SRP is  a DOE fac i l i ty used to produce spec i a l  nuc l ear materi a l s .  The 
p l ant comprises  one fuel manufacturi ng fac i l i ty ,  one heavy water p l an t ,  th ree operat ing  reactors 
( p l us two on standby ) , two chemica l  separati on s  fac i l i t i es and associ ated waste management 
operati ons , one buri a l  ground , and process  devel opment l aborator i es . Present empl oyment  at the 
SRP is more than 8000 peopl e .  

Projects ongoi ng at  the SRP i n c l ude the upgrad i ng  o f  a l l SRP faci l i t i e s  t o  repl ace obsol ete 
equ i pment  and the preparat ion of a standby reactor ( L-Reactor) for operation  start i ng  in October 
1 98 3 .  

A future project under cons i derati on i nc l udes the poss i b l e  constructi on of a fue l fabri cat i on 
p l ant to produce fuel components for the naval reactor program . 

5 . 1 0 . 1 . 2 Vogtl e Power P l ant 

The Vogtl e Power P l ant is  a nuc l ear power p l ant under construction  w i th i n  20 km from the proposed 
DWPF by the Georg i a  Power Company . As d i s cussed i n  Sect . 5 . 1 . 1 , the soci oeconomi c i mpacts of 
Vogtl e con structi on and opera t i on have been cons i dered in  the ana l ys i s  for the proposed DWP F .  
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The Vogt l e  Power P l ant  i s  l i censed by the Nucl ear Regul atory Commi ss i on , and i ts emi s s i ons  wi l l  
a l so be l i mi ted to the as- l ow-as · reasonabl y-ach i evab l e  l evel . 

5 . 1 0 . 1 . 3  Chem-Nuc l ear Systems , I n c .  

The Chem-Nucl ear Systems operates a l ow- l evel  rad i oact i ve waste buri a l  ground l ess  than 2 0  km 
from the proposed DWPF under l i cense from the South Caro l i na Department of Hea l th and Envi ron
menta l Control . No i nteraction  between the proposed DWPF and the Chem-Nuc l ear bur ia l  ground i s  
expected . 

5 . 1 0 . 1 . 4 Barnwe l l Nuc l ear  Fuel  P l ant 

The only other major  fac i l i ty in the i mmed i ate v i c i n i ty of the proposed DWPF w i th potenti a l  
synerg i st i c  effects i s  t he  Al l i ed-Genera l Nuc l ear Se rvi ces ' s  Barnwe l l Nuc l ear F ue l  Pl ant .  
Future status of th i s  faci l i ty i s  unknown , but  at present t ime i t  i s  not operati ng . 

5 . 1 0 . 2  Cumu l at i ve effects 

The cumu l a t i ve potent i a l  rad i o l og i cal effects of the proposed DWPF and the nearby n uc l ear  
faci l i t i es are presented i n  Tabl e 5 . 53 for the hypothet ica l  i n d i v i dual  res i d i ng at a l l t he  s i te 
boundary l ocati ons w i th pred i c ted max imum doses .  These compos i te radi ation  doses are the  sum of  
the  maxi mum doses to  d i fferent i nd i v i d ua l s  at the s i te boundary of the  SRP , i ncl ud i ng SRP , the 
proposed DWP F ,  and the Vogt l e  Power Pl ant;  these doses are sma l l for a l l three i mmobi l i zat ion 
a l ternati ves and l es s  than 2% of the doses from natural background rad i a t i on . 

Table 5.53. Composite radiological im pacts of major nuclear facilities in the vicinity of the 
proposed DWPFB (mill irem/year) 

DWPF alternatives N earby nuclear facil ities 

Reference 
Delay of 

Staged Savannah Vogtle Exposure reference 
pathway immobi l i zation 

immobi l ization 
process R iv e r  power 

a l ternative 
a lte rn ative 

alternative PlanrL' plantsC 

TE l  Gaseous 8.3E-3 8.3E-3 6.3 E -2 . . ' 7.0E-1 1 E-1 

L iquid 2. 1 E -2 2. 1 E -2 9.6E-3 2.2E - 1  4E-1  

Tota l 2.9E -2 2.9E-2 7.3E-2 9.2 E - 1  5 E - 1  

Composited 1 .45EO 1 .45EO 1 .49EO 

Natu ral 
Back· 9.0E1 9.0 E 1  9.0E 1 9.0E 1 9.0E 1 
round 
( S R P  
Area) 

" Maximum ind ividual dose from each faci l ity. Radiation doses are not to the same indiv idual . 
b C. Ashley, Environmental monitoring in the vicinity of the Savannah R iver Plan t-Annual 

Report for 7980, DPSPU 81 ·30·1 ( May 1981 1 .  
CVogtle E I S. 
dComposite = DWPF + SRP + Vogtle. 

The pri nc i pa l  known , potent i a l l y  s i g n i f i cant cumu l at i ve i mpact of the proposed DWPF project 
i s  i n  the soc i oeconom i c  area .  There are three major construct i on projects in the area : the 
two-u n i t  Vogt le  n u c l e ar power p l ant in Burke County, j ust across the Savannah R i ver from SRP , 
product i o n  upgrade projects at SRP , and the preparati on of the standby L-Reactor for operat i on .  
The major impact wi l l  resu l t  from compet i t i on for very s i m i l ar l abor sk i l l s  i f  the projects 
peak dur i ng the same per i od as the proposed DWPF a l ternat i ves . For i ns tance , the number of 
i n-movers to the s i x-county i mp act area dou b l es if both Vogt l e  and DWPF peak in the same per i od ,  
and the soci oeconom i c  imp acts i ncrease accord i ng l y .  If both Vog t l e  and DWPF stay on schedu l e  
( Vogt l e  peaks i n  1 983 and DWPF peaks i n  1 986 o r  1 987 ) , however , the DWPF serves to m i n im i ze 
cumu l at i ve soc i oeconom i c  impacts by prevent i ng a s harp dec l i ne i n  emp l oyment as Vogt l e  rel eases 
worker s ;  the DWPF r i s i ng demand acts to stab i l i ze and mai nta i n  the h i g h  emp l oyment l evel s in the 
area .  
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The effect of other s imul taneous  S RP projects , such  a s  the restart and u pgrade programs , wi l l  be 
to i ncrease i mpacts by i ncrea s i n g  the work  force . The combi ned construction and operati ng  
workers for these two projects tota l more than 1 000 for s i x  years ( 1 983-1 988 ) , creating  a 
cumu l ati ve tota l a bout  30% greater than t he DWPF staged process  case for three years ( 1 986- 1 988 ) . 
The cumu l ati ve soc i oeconomi c effects due to the demand for con struct i on workers for the preferred 
s taged process a l ternat ive wou l d  st i l l  be l ess  than the i mpacts pred i cted for the reference 
i mmobi l i zation  a l ternati ve . 
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6 . 1 I NTRODUCT ION 

6 .  ENV I RONMENTAL PERMITS AND APPROVALS 

Th i s  sect i on exami nes the permi ts , certi fi cati ons , l i censes , and other approval s from the Federa l 
government or the State of  South Carol i na that may be needed for the Defense Waste Process i ng 
Fac i l i ty ( DWPF ) . The empha s i s i s  on a i r  q ua l i ty ,  water qua l i ty ,  d i s posal  of sol i d  and hazardous  
wastes . protecti on of cri t i ca l  wi l dl i fe habi tats , and preservati on of cu l tura l  resources 
Tab l e 6 . 1 ) .  

Table 6 . 1 .  Required regulatory permits and notifications 

F acd Ity llct tV tty 

DWPF I "  Ol"ct  

DWPF S l tt> 

Const! uct lon act iv it ies  

Coa l · f i l ed steam 

qe nerat lnq plant  

E mel gency dl"sel  

genet  ato l  5 
Chemical  and 

I IHiustt t a l  waste 

treatment facd l t y  

Domestic wate! 

supply system 

San l t a l  y wastewatel 

t l  eatment plant 

Canyon exhaust  stack 

Pl ocess sewer 

Surface l u noff 

Sal terete p l a n t  

Storage of  mate,, " l s  

Requ i rement" 

E I S  l eq u l t ed for 

"major F ederal act ion " 

H I St o ric and ar chaeological 

s i te survey 

Site  use per m i t  

E nda ngered species 

Author i/at ton tor open bu r n i ng 

Concrete batch p l a n t  

Pe r m i t  t o  construct l a i r )  

P e r m i t  to const ruct  I water)  

Permit to operate l a i r) 

N P D E S  permit to discharge 

PSD permit to construct 

PSD permit  to operate 

PSD pe!!nrt to co nstruct 
PSD per m i t  to operate 

Permit  to construct 

N P D E S  per m i t  to d i sehar']e 

Permit  to con struct ground 

water  wel ls ,  t t eatment and 

ritS! 1  i h u t l o n  systems 

Per m it  to construct 

N P D  ES Per m r t  to d I Scharge 

N ot i f icat ion  of  stack 61 m (200 i t i  
Permit to con struct 

Per m i t  to operate 
Pet mit to construct 

N PD E S  perml t to d I Scharge 

Permit to const !  uet 

Perm it  t o  const!  uet 

Permit  to operate 

SPCC plan 

Agencl 
C E Q / E PA 

South Carol i n a  State 

H i stor ic  Preservation 

O f f icer  
D O E ,SRO 
U . S .  F i sh and W i l d l i f e  

D H E C·BAQC 

D HEC· BAQC 

D H E C I  AWD 

D H E C· B AQC 

D H E C I AW D  

D H E C BAQC 
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I nd u strial  a n d  Agricu l t u ral Wastewater D iv i s i o n ,  WSD " Water Supply D ivis io n ,  and F A A  = Federal 

Avi a t ion A d m i n i strat i o n .  
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The hea l th and safety aspects of the hand l i ng of rad i oact i ve mater i a l s ,  the transport of r�� l o
act i ve mater i al s ,  and associ ated act i v i t i es governed by the Atom ic  Energy Act ( AEA) of 1954 � �  
amended ( 40 USC  20 1 1  et  seq . ) and rel ated l eg i s l at i on are  outs i de the scope of  th i s  sec t i on �n� 
are d i scussed in Append i x  0 and ref .  1 .  

The DOE , as a Federa l  agency, i s  req u i red to comp l y  with  a number of env i ronmenta l  requ f remen ts  
under var ious  Federa l  l aws . The  Federal  requi rements i n c l ude ,  but are not  l im ited to , those 
out l i ned in the s ix l aws and three executi ve orders descri bed here i n .  

Nat i on a l  Envi ronmental  Pol icy Act of 1 969 ,  a s  amended ( NEPA) (42 USC 432 1  et seq . ) .  Th i s  Act 
req u i res " a l l agenc i es of the Feder a l  Government"  to prepare a det a i l ed statement on the envf ron
mental  effects of proposed "major Federa l  act i ons s i g n i f i cant ly  affecti ng the qua l i ty of the human 
env i ronment . "  I n  accordance with the req u i rements of NEPA, the DOE i s  f i l i n g  with the Envi ron
menta l  Protect i on Agency ( EPA) and c i rcu l at i ng to the pub l i c  t h i s  env i ronmenta l  impact statement 
( E IS )  on the DWPF .  Th i s  E I S  has been prepared in accordance with  the  Counc i l on Envi ronmental  
Qua l i ty ( CEQ )  Regu l at i ons  on Imp l ementi ng Nat i on a l  Envi ronmenta l  Po l i cy Act Procedures ( 40 CFR 
1 500 - 1 508)  and DOE Gu i de l i nes  for Comp l i ance with  the Nat i on a l  Envi ronmental Po l i cy Act . 2 

Execu t i ve Order 1 2088 (October 1 3 ,  1 978) . Th i s  Executive  Order , i s sued by the Pre s i dent of the 
United States , requi res every Federal  agency to comp ly  w i th app l i cab l e  adm i n i strat i ve and proce
dura l  pol l ut i on control standards estab l i s hed by, but not l im ited to, the fo l l owing  Federal  l aws : 

1 .  Tox i c  Substances Contro l Act ( 1 5 USC 260 1 et seq . ) ,  

2 .  Federa l  Water Pol l ut i on Contro l Act ( 33 USC 1 25 1  et seq . ) ,  

3 .  Pub l i c Hea l th Serv i ce Act ,  a s  amended by the Safe Dri nk i ng Water Act ( 42 USC 300 ( f )  et 
seq . )  , 

4 .  C l ean A ir  Act (42  USC 740 1 et seq . ) ,  

5 .  Noi se Contro l Act (42  USC 490 1 et seq . ) ,  and 
6 .  Sol i d  Waste D i spos a l  Act ( 42 USC 690 1 e t  seq . ) .  

The Executi ve Order a l so req u i res Federa l  comp l i ance with  rad i at i on gu idance pursuant to 
Sect i on 2 1 74 ( h )  of the Atom i c  Energy Act of 1 954,  as amended [42 USC 202 1 ( h )] .  

Execut i ve Orders 1 1 988 ( F l oodpl ai n Management)  and 1 1 990 ( Protection  of Wet l ands) ( May 24 , 1 977 ) .  
These execut ive orders req u i re governmental  agen c i es to avo i d  to the extent pos s i b l e  any short
and l ong-term adverse impacts on wet l ands  wherever there is a pract icab l e  a l ternat i ve .  The DOE 
has i ssued regu l ati ons 1 0  CFR Part 1 02 2  for comp l i ance with these Execut i ve Order s .  

C l ean A i r  Act 42 USC 740 1 e t  se . as amended b the C l ean A i r  Act Amendments of 1 977  PL 95 -
95 . Sect ion 1 1 8 provi de s  for the control of ai r po l l ut i on by Feder a l  fac i l i t i e s .  I t  req u i re s  
that each Federal agency, such as the DOE ,  havi ng j ur i s d i cti on over any property o r  f ac i l i ty that 
may res u l t  i n  the d i scharge of a i r  po l l utants comp l y  with  " a l l Feder a l , state , i nterstate , and 
l oc a l  requ i rements" with regard to the contro l and abatement of a i r  po l l ut i on .  Author i ty for 
reg u l at i on of air emi ss i ons has been de legated by the EPA to the South C aro l i n a  Department of 
Hea l th and Envi ronmenta l  Control ( DHEC ) ,  Bureau of A i r  Qua l i ty Contro l .  

Federa l  Water Po l l ut i on Contr o l  Act,  as amended by the C l ean Water Act of 1977  ( 33 USC 1 2 5 1  et seq. ) .  
Th i s  Act requi res a l l branches of the Federal  government engaged i n  any act i v i ty that may res u l t  
i n  a d i scharge or runoff o f  po l l utants ,  exc l ud i ng mater i al s  regu l ated under the Atom ic  Energy Act 

o 1 1 0f 1 954,  to comp l y  with Feder a l , state , i nterstate , and l ocal  req u irements .  Author i ty for imple

H
-

2
' mentat i on of these requ i rements has been de l egated to DHEC and to the U . S .  Army Corps of Engi neers 

- for dredge and f i l l  operat i on s .  

R esource Conservati on and Recovery Act ( RCRA) of 1 976 (42 USC 325 1 et seq . ) .  Th i s  Act governs 
the generat ion ,  management , transportat i o n ,  and d i sposa l  of so l i d and hazardous wastes .  I t  does 
not app l y  to source , by-product , or spec i a l  nuc l ear mater i al that is reg u l ated by the AEA of 1 954 
( 42 USC 20 1 1  et seq . ) .  DOE has a l so taken the pos i t i on that hazardous waste generated by DOE 
acti v i t i es pursuant to the AEA are subject to DOE standards and ,  therefore ,  not subject to 
regu l ati ons under RCRA. 

Noi se Contro l Act of 1 972 (42 USC 490 1 et seq. ) .  Secti on 4 of th i s  Act d i rects a l l Federa l  
agenc i es " t o  t h e  fu l l est extent with i n  thei r authori ty" t o  carry out programs w ith i n  the i r  
j ur i sd ict i on i n  a manner that furthers a n at i on a l  po l i cy o f  promoti ng a n  envi ronment free from 
noi se  that jeopard i zes hea l t h  or we l fare .  The DOE wi l l  compl y  with  such req u i rements to the  
fu l l est  extent pos s i b l e . 

Endangered Spe c i es Act of 1 973 ( 1 6 USC 1 53 1 et seq. ) .  The Endangered Spec i es Act of 1973 ,  a s  
amended,  i s  i ntended to  prevent the  further dec l i ne of  endangered and  threatened spec i es and ,  
a l s o ,  t o  b r i ng about the restorati on o f  these spec i es and the ir  habi tat s .  The Act , wh ich  i s  
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jo i ntly admi n i stered by the Departments of Commerce and I n teri or ,  does not requ i re a permi t ,  
certi fi cati on , l i cense , o r  other forma l approval . Secti on 7 does , however , req u i re a cons u l tat i on 
to determi ne whether endangered and · threatened spec i es are known to have cri ti ca l  habi tats on or 
i n  the v i c i n i ty of t he s i te .  The DOE wi l l  comp ly  wi th  th i s  l aw by tak i ng a l l necessary precautions  
to  ensure that i ts proposed action  wi l l  not  jeopardi ze the  conti nued ex i stence of any threatened 
or  endangered spec i e s  and/or the i r  cr i t ica l  habi tats . 

The secti ons that fol l ow summari ze the Federa l and South Carol i na appl i cab l e requ i rements wi th 
w h i c h  the DWPF project wi l l  comp l y .  

6 . 2  FEDERAL AND STATE PERMITS AND APPROVALS 

6 . 2 . 1 H i stori c  preserva t i on 

No parti c u l a r  perm i ts , cert i f i cat ions , or approva l s are requ i red re l ati ve to h i stori c preserva
tion . However,  the DOE must provi de an opportu n i ty for comment and consu l tat ion wi th the 
Advisory Counc i l  on  H i stori c  Preserva ti on as requ i red by the H i stor ic  Preservation  Act of 1 966 
( 1 6  USC 470 ( f )  et seq . ) .  Sect i on 1 06 of the Act requ i res Federa l agenc i es wi th j uri s d i cti on over 
a Federa l " undertak i ng"  to prov i de the Counc i l  an opportun i ty to comment on the effect that 
acti v i ty nli ght  have on properti e s  i nc l uded i n ,  or  el i g i bl e  for nomi nation to , the National  
Reg i ster of H i stori c  P l a ces . 

Executive  Order 1 1 593 of May 1 3 ,  1 971 , requ i res Federa l agenc i e s  to l ocate , i nventory , and 
nomi nate properti es under the i r  j ur i s d i cti on or control to the Nati onal Regi ster of H i stori c 
P l aces i f  the properti es qua l i fy .  Unt i l  thi s proces s  i s  comp l ete , the agency must provi de the 
adv i s ory counc i l  an opportun i ty to comment on the poss i b l e  i mpacts of proposed act i v i ti e s  on 
e l i g i b l e  properti es . 

An archeo l og i ca l  and h i stori c survey of the DWP F s i te was comp l eted i n  1 979 and that of the sa l t 
buri a l  area i n  1 980 .  The surveys revea l ed no s i tes  that meet the cri teri a  for e l i g i b i l i ty for 
i nc l u s i on i n  the nati ona l reg i ster .  T he  DWP F  s i te s urvey resu l ts were revi ewed by the  South 
Ca rol i na State H i s to ri c Preservati on Off i cer , who concurred wi th the survey fi nd i ngs . The sa l t  
buri a l  area su rvey resu l ts are currently under rev i ew .  

6 . 2 . 2  So l i d  waste d i sposal  

The DWP F process and operati ons , in  add i ti on to the  i mmobi l i zed h i gh- l evel  waste conta i neri zed 
for d i sposal i n  a Federa l  repos i tory ,  wi l l  produce the fo l l owi ng types of so l i d  waste materi a l s 
conta i n i ng rad i oact i v i ty :  

1 .  sa l t  ( o r  sa l tcrete ) , 

2 .  l ow- l evel waste ( LLW)  from i mmobi l i zat ion  operati ons , and 
3 .  contami nated equ i pment.  

The d i sposal of a l l these materi a l s  is  governed by the AEA , as amended , and rel ated DOE req u i re
ments . As descri bed i n  Sects . 3 . 1 . 2 . 2  and 3 . 1 . 3 . 2 ,  the sa l t  wi l l  be d i s posed of i n  a buri a l  
fac i l i ty that i s  desi gned and constructed to  comp l y  wi th t he  DOE ,  E PA ,  and DHEC gu i de l i nes  and  
reg u l ations  appl i cab l e to  both l ow- l evel radi oacti ve and hazardous was tes . DOE  regu l at i ons for 
the d i s posal  of the rad i oacti ve waste2 govern the d i s posal  of the sa l t  i n  accordance wi th  the 
AEA; thus , no spec i fi c  perm i ts are req u i red . Other so l i d  radi oact i ve waste from the DWP F wi l l  be 
appropri ate ly  packaged and transported for d i s posa l to a currently operati ng ons i te rad i oacti ve 
waste buri a l  area at the Savanna h Ri ver P l a nt ( S RP ) .  

The DWPF wi l l  a l so generate several types of nonradi oact i ve sol i d  waste . These i nc l ude : 

1 .  sani tary waste s l udge s ,  
2 .  de i on i z i ng res i n s  and other nonra d i oact i ve process waste , 

3 .  tra s h ,  
4 .  f ly  ash  a n d  bottom a s h ,  
5 .  scrubber s l udge s ,  and 
6 .  i ndustr i a l  and chem ica l  waste treatment s l u dg e .  

T h e  f ly  a s h ,  bottom a s h ,  a n d  scrubber s l udges wi l l  b e  di sposed of i n  an ash  pond near the DWP F .  
Al l other nonradi oacti ve sol i d  wastes wi l l  b e  transported from the DWP F  t o  exi st ing  storage or 
d i s posal  fac i l i t i es at the SRP and wi l l  be processed and/or bur ied as appropri ate . 
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6 . 2 . 3  Endangered spe c i es 

Eco l og i cal  s urveys 3 of the DWPF area by the Savannah R i ver Eco l ogy Laboratory i dent i f i ed no 
spec i e s  on the Feder al  l i st of endangered spec i e s .  The res u l ts of these surveys have been 
rev i ewed and concurred in by the U . S . F i s h  and W i l d l ife  Serv ice to W i l d l ife  Serv ice ( see 
Append i x  C ) . 

6 . 2 . 4  Water gu a l i ty 

Industr i al and domest ic  water for the DWPF wi l l  be provi ded from new water we l l s  constructed for 
that purpose at the DWPF s i te .  Before we l l s  are dri l l ed ,  the DOE wi l l  obtai n  a perm it  t o  construct 
a noncommu n i ty p ub l i c  water supp l y  system from the Water Supp l y  D i v i s i on of DHEC . 

Sect ion  402 of the C l ean Water Act as amended i s  the bas i s  for contro l l i n g  "poi nt-source" d i scharges 
of pol l utants i nto the nav i gab l e  waters of the Un ited States through the Nat i on a l  Po l l utant 
D i scharge E l imi n at i on System ( NPDES)  adm i n i stered by the USEPA. In South Caro l i n a  the USEPA h as 
de l egated perm i tt i ng author ity under NPDES to the state .  Most l i qu i d  eff l uents from the DWPF,  
s uch as  bo i l er ash  bas i n  eff l uents , storm r unoff , coo l i ng-tower b l owdown , etc . , wi l l  be col l ected 
by the chem i ca l  and i ndu stri al  waste treatment system and processed , if necessary, before d i scharge. 
Other eff l uents , such as genera l  purpose evaporator b l owdown and storm runoff from the s a l t  
bur i al area wi l l  b e  d i scharged separat e l y� The DOE wi l l  obta i n  a perm i t  to construct the 
d i scharge fac i l i t i es from the Industr i al and Agr i c u l tural  Wastewater D i v i s i on ( IAWD ) of DHEC . 
S i x  months before startup , DOE wi l l  request from DHEC an amendment to the NPDES perm i t  for the 
overa l l  SRP oper ati ons to i nc l ude d i scharges from the DWPF .  

Section 404 o f  the C lean W ater Act, a s  a m  ended, is the basis for require m ents controlling dredge 
and fill operations. T his act gives the C orps of Engineers the broad authority to regulate acti-

D- l ,  vities in wetlands of greater than 10 acres (33 C F R 323). Because of Sun B ay's size of about 1 
H-2  hectare ( 2  acres), D O E  h as determ ined that a Section 404  perm it will not b e  required. 

6 . 2 . 5  A ir  gual i ty 

The purpose of the USEPA regu l at i ons for the prevent ion of s i gn i f i cant deter i orat i on ( PSD )  i s  
to protect the c l ean a i r  areas of the nation from the degradat i on of ai r q u al i ty .  T h e  P S D  req u i re
ments are based on the 1 977 amendments to the C l ean Air Act .  The act estab l i s he s  a c l ass i f i ca
t i on system for areas where air q u al i ty is b etter than that req u i red by the nat iona l  amb i ent  
a ir  q u a l i ty standards and  l im i ts the permi tted i ncremental  i ncreases in  po l l utant concentrati on s .  
Author i ty t o  app ly  P SD control s i n  South Caro l i na has  been de legated b y  the USEPA t o  the DHEC 
Bureau of A i r  Qua l i ty Contro l . 

Shou l d  a coa l -fi red power p l ant  be req u i red , t he DOE wi l l  obtai n  from DHEC a perm i t  to construct 
the coal -fi red bo i l er t hat s at i sf i es the PSD req u i rements and conforms to the New Source Perform
ance Standards estab l i s hed by the USEPA. Before the beg i nn i ng of normal operat i on DOE wi l l  
submi t to DHEC an app l i cati on for an operat i ng permi t .  DHEC wi l l  t hen eva l u ate t h e  i nstal l at i on 
and may measure actua l  emi s s i ons to determ i ne comp l i ance w ith  South C aro l i na  A i r  Po l l ut i on Contro l 
Regu l ati ons and Standards .  Fo l l owing t h i s  eva l u at i on ( normal l y  w ith i n  90 days of the beg i nn i n g  
o f  norm a l  operat i on )  DHEC wi l l  i ssue D O E  a Perm it  t o  Oper ate .  

The concrete batch p l ant u sed d ur i ng  DWPF constructi on and the s a l tcrete p l ant wi l l  each req u i re 
a perm i t  to construct from the DHEC-BAQC and a Perm i t  to Oper ate from the same regu l atory agency. 
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Leona rd A .  Abrams 
NUS Corpora t i on 

B . S . , Meta l l urg ica l  Eng i neeri n g ,  V i rgi n i a  Po ly  techn i cal  
I n s ti tute 

Graduate courses i n  meta l l u rgy , OR INS  

Experi ence - 30 yea rs ( Pub l i cat i ons ) .  Nuc l ea r techno l ogy 
background ; nuc l ear fuel cyc l e  wa ste proces s i ng , 
packa g i n g ,  and  transporta t ion ; fac i l i ty safety 
ana lysi s .  

As s i sted S .  C .  Al l en i n  prepa rat ion  o f  Sec t .  3 .  

S .  C l ark Al l en 
NUS Corporat ion 

P h . D . , C hemi cal  Engi neer i n g ,  U .  of  Mi ssouri 
M . S . , Chem ica l  Eng i neer i ng ,  U .  of Mi ssouri  
B . S . , Chemi cal  E ng i neeri ng , U .  of M i s souri  

Exper i ence - 16  years ( Pub l i cations  - 6 ) . Management 
respons i b i l i ti es - mul ti -di s c i p l i nary env i ronmental 
base l i n e  stud i es , trace metal ana l ys i s ;  EPA techn i ca l  
adv i sor .  

Lead re spons i b i l i ty for preparation of  Sect . 3 .  

L i nda G .  Berry 
Oa k Ri dge Nationa l  Laboratory 

P h . D . , Soc i o l ogy , U .  of Tennessee 
M . A . , Soc i o l ogy , U .  of  Tennes s ee 
B . A . , Soc i o l ogy , U .  of  Cal i forn i a ,  Ri vers i de 

Experi ence - 6 yea rs ( P ub l i cat ions  - 1 6 ) .  
Demography , soc i a l  impact assessment ,  eva l uation  
res earc h .  

As s i sted i n  preparat ion  o f  Append i x  K .  

John W .  Boyl e 
Oak Ri dge Nationa l  Laboratory 

M . S . , C hemi stry , Emory Un i vers i ty 
B . S . ,  Chem ica l  Eng i neeri ng , Emory Un i vers i ty 

Experi ence - 38 years ( Pub l i cati ons - 2 5 ) . Chem ica l  
effects of i on i z i ng rad i a t i ons  and photons ; management 
respon s i b i l i t i es mu l t i d i s c i p l i nary envi ronmental 
i mpact statements . 

Proj ect manager for preparat ion  of E I S ;  prepared Sect . 1 .  

Robert B .  Bra i d ,  Jr  
Oa k Ri dge Nati ona l Laboratory 

P h . D . , Po l i ti cal  Sci ence , Un i vers i ty of Tennessee 
M . A . , Po l i t i ca l  Sc i ence , Un i vers i ty of Tennessee 
B . S . , Po l i t i ca l  S c i ence , Lambuth  Col l ege 

Experi ence - 1 0  years ( Pub l i cati ons - 2 5 ) . Pol i t ica l  
sc i ence , energy pol i cy ,  soc i a l  i mpact ana lys i s .  

As s i sted i n  prepara t i on o f  Append i x  K .  
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He l en M .  Braunste i n  
Oa k R i dge Na tiona l  Laboratory 

P h . D . , P hys i cal  Chem i s try , Uni vers i ty of  Mai ne 
M . S . ,  Chemi stry ,  Un i vers i ty of  Ma i ne 
B . A . , Chemi stry ,  Un i vers i ty of  Ma i ne 

Experi ence - 1 0  yea rs ( Publ i cations  - 29 ) . Env i ron
mental heal th , trace el ements in  the envi ronmen t ,  
coal convers ion , b i omass , thermodynami cs of  
sol uti ons .  

P repared summary , Sects . 5 . 6 ,  5 . 9 ,  5 . 1 0 ,  gl ossary ,  
i ndex , a n d  as s i s ted i n  revi s i o n s .  

Lo i s  M .  Bronfman 
Oak R i dge National  Labo rato ry 

P h . D . , Pol i t i ca l  S c i ence , Un i ve rs i ty of Oregon 
M . A . , I nte rnational  Rel at ions , John s Hopki ns Un i vers i ty ,  

School of Advanced I nternati ona l  Stud ies , Was h i ngton , 
D . C .  

B . A . , Po l i t i ca l  Sci ence , Mi c h i gan State Un i vers i ty 

Expe ri ence - 7 years ( P ub l i cat i ons  - 1 5 ) .  
Soc i a l  i mpacts and pol i cy analys i s ;  management of  
radi oact i ve and  hazardo us  wastes . 

Ass i sted i n  p reparat ion  of  Append i x  K .  

Stephen K .  B res l auer 
NUS  Corporati on 

Graduate co urses i n  Nuc l ear Eng i neeri ng , Un i vers i ty of  
C i nci nnati  

B . A . , P hys i cs ,  Corne l l Uni vers i ty 

Experi ence - 23 yea rs ( Publ i cati ons ) . Management i n  
envi ronmental programs , n uc l ear-pl ant s i t i ng stud i e s , 
mu l ti di sc i p l i na ry studi es . Rep roces s i ng of  nuc l ear 
wastes and  storage .  Safety eval uation  of nucl ear 
faci l i t i es . 

Manager fo r NUS Corpo ra t i on DWP F re l ated acti vi t i e s . 
Prepared Sects . 2 ,  5 . 7 ,  5 . 8 ,  and 6 .  As s i sted i n  
revi s i ons . 

Samuel A .  Carnes 
Oak R i dge National  Labo ratory 

Ph . D . , Po l i ti ca l  Sc i ence , Northweste rn Un i vers i ty 
M . A . , Pol i t i cal  S c i ence , Un i vers i ty of  New Mex i co 
B . A . , Chem i st ry ,  Un i vers i ty of New Mexi co 

Experi ence - 6 years ( Publ i cat i ons - 1 5 ) .  Soci a l  
impacts and  pol i cy ana lys i s , l and-use , haza rdo us and  
radi oacti ve waste management .  

As s i sted i n  p reparation  of  Appendi x K .  
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Sherri J .  Cotter 
Oa k R i dge Nat iona l  Laborato ry 

M . S . , B i onuc l eon i c s , P u rdue Un i vers i ty 
B . S . , Physi cs , Be rea Col l ege 

Expe ri ence - 5 yea rs ( P ub l i cat ions  - 1 5 ) .  Cal c u l at ions  
of radi ation  dose to  man , compute r codes perta i n i ng to 
radi oact i ve rel eases , mode l val i dat ion , hea l th phys i c s .  

Rad i at i on dose est imat i ons  to maxi mum i nd i v i dua l  and 
80 km pop u l ation  dose from atmosphe r ic  re l eases . 

Dav i d  K .  Do ugherty 
NUS Co rporat ion  

B . S . , B i ochem i stry ( Honors and  D i st i nct i on ) ,  Un i vers i ty 
of  Del aware 

Experi ence - 8 years ( Pub l i ca t i ons ) .  Pathway and 
rad i ation  dose assessments , radi o l og ica l  impact 
ana lys i s ,  envi ronmental mon i to ri n g .  

Major  contri butor to Sec t .  5 and Appendi ces J a n d  L .  
Prepared sect i ons  o n  rad i at ion  hea l th effects from 
rout i ne and  acci dental re l eases ; 1 00-yea r envi ron
menta l dose comm i tment ; acci dent scenari os . 

Gera l d J .  Edg l ey 
NUS  Corporat i on 

Master of Urban and  Reg i ona l  P l an n i ng , George Was h i ngton 
Un i vers i ty 

B . S . , Conservat ion  and  Resource Devel opmen t ,  Un i vers i ty 
of Maryl and 

Exper i ence - 9 yea rs ( Pub l i cati ons ) .  Urban  and reg i ona l  
p l ann i ng ,  soci oeconom ics , fi scal  ana lys i s ,  trans por
tation ana l ys i s ,  commun ity devel opment and l and  use . 

Ass i sted i n  the preparation  of  Append i x  K .  

Peter H .  Fel dhausen 
NUS  Corporat i on 

M . S . , Geo l ogy ,  Un i vers i ty of  W i scons i n  
B . S . , Geol ogy , Un i vers i ty of  W i s cons i n 

Experi ence - 1 3  years ( Pub l i cat ions  - 2 1 ) .  Reg i s tered 
geo l og i st , reg i ste red geo phys i c i s t ;  mu l t i d i s c i p l i nary 
env i ro nmenta l projects , oceanograph i c  and  cont i nenta l 
shel f stud i e s ,  s i t i n g  of  h i g h - l evel rad i oact i ve waste 
repos i to ry .  

Pre pared Sect . 4 . 4  a n d  Appe n d i x  G .  
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Ro bert B .  Garey 
Oak  Ri dge Associ ated Un i vers i ti es 

Ph . D . , Pol i t i ca l  Sc i ence , Un i vers i ty of South Caro l i na 
M . A . , Pol i t i ca l  Sc i ence , Un i vers i ty of South Caro l i na 
B . S . , Mathemati cs , Un i vers i ty of South Caro l i na 

Experi ence - 4 years ( P ubl i cat ions  - 7 ) .  Labor market 
anal ysi s ,  publ i c  pol i cy anal ys i s ,  asses sment of 
n uc l ear waste pol i cy options , assessment of ene rgy 
rel ated programs . 

Prepared Append i x  H .  

Go rman S .  H i l l ,  Jr . 
Oa k Ri dge Nati onal La boratory 

M . S . ,  Zoo l ogy , Un i vers i ty of  Tennessee 
B . S . ,  Zool ogy , L i ncol n Memor ia l  Un i ve rs i ty 

Experi ence - 35 years ( Publ i cations - 20 ) . Certi fied by 
U . S .  Board of  Hea l th P hys i cs . Rad i ati on b i o l ogy and 
heal th  phys i c s , envi ronmental i mpact asses sment , 
rad i at i on dose assessment to maxi mum i nd i vi dual  and 
reg iona l  popul ati on . 

Prepared Sect . 4 . 3 . Maj or contri buto r to Sects . 5 . 1 , 
5 . 2 ,  5 . 3 ,  5 . 5  and Append i ces J and L .  Respons i b l e  
fo r rad i o l o g i ca l  impacts i nc l ud i ng rad i o l og i ca l  doses 
from rout i ne l i q u i d  and a i rborne rel eases and 
acci dents i nvo l vi ng radi oact i v i ty .  

E l a i ne G .  L l ewel l yn 
Oak R i dge Nati onal Laboratory 

B . A . , Pol i ti cal  Sci ence , Un i vers i ty of Tennes see 

Experi ence - 5 years ( Publ i cat ions  - 2 ) . Env i ronmental 
i mpact assessment . 

Assi sted i n  preparat ion  of  Append i x  K .  

James F .  McBrayer 
Oa k Ri dge Nati onal Laborato ry 

P h . D . , Ecol ogy , Un i vers i ty of Tennessee 
M . S . , Entomo l ogy , P u rdue Un i vers i ty 
B . S . , B i o l ogy , Mi ami ( O h i o )  Uni vers i ty 

Experi ence - 9 years ( Pub l i cat i ons  - 30 ) .  Research 
and assessment on envi ronmental conseq uences of energy 
producti on , ut i l i zation , and waste d i s posal , ecosystem 
ecol ogy , cycl i ng of rad i on ucl i des . 

Prepared Sect . 4 . 1 . Major  contri butor to Sect . 4 . 6 .  
Contri butor to Sect . 5 . 1  and 5 . 5 .  Respons i bl e fo r 
i mpacts to terres tria l  eco l ogy . 
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L u i s a  Freeman Menendez 
TRW , I ncorporated 

M . S . ,  ( i n  progre s s )  Urban and Economi c Geography , 
Un i ve rs i ty of  Tennessee 

B . S . ,  Economi cs , Ma ry Was h i ngton Col l ege 

Experience - 2 yea rs ( Publ i cati ons - 8) . Soci oeconom i c  
i mpact ana lys i s ,  cost/ benef i t  econom i c  ana l ys i s ,  
energy systems , reg u l a to ry ,  and urba n i mpact ana l ys i s .  

Prepa red Sect.  4 . 2 .  

Patri c k  J .  Mu l ho l l and 
Oa k R i dge Nati onal Labo ratory 

Ph . D . , Envi ronmental B i o l ogy , Uni vers i ty of  North 
Carol i na 

M . S . , S an i tary Engi nee ri ng , Co rne l l Un i ve rs i ty 
B . S . ,  C i vi l  and Envi ronmental Eng i neeri ng , Co rne l l 

Un i vers i ty 

Experi ence - 3 yea rs ( Pub l i cati ons - 9 ) . Aquat i c  
ecol ogy , envi ronmenta l i mpact assessment of  n uc l ear  
fuel cyc l e  faci l i t i e s  and coa l - fi red pl ants , n utri ent 
sp i ra l l i ng in stream ecosys tems , wet l and ecol ogy .  

Major  contri butor to Sec ts .  4 . 5 ,  4 . 6 ,  5 . 1 , 5 . 2 ,  5 . 3 ,  
5 . 5  and Append i x  N .  Respon s i b l e  fo r i mpacts to 
aquat i c  ecol ogy. 

Joseph F. O ' Br ien  
NUS Corporation  

M . E . , Water Resou rces Eng i neeri ng , C l emson Uni vers i ty 
M . S . , Chem i stry ,  Leh i g h  Un i ve rs i ty 
B . A . , Chem i s try ,  Leh i gh Un i ve rs i ty 

Expe ri ence - 32 years ( Publ i cat ions  - 1 7 ) .  Hydrol ogy , 
l and-use and  wate r- use ana l ys i s , nuc l ear weapons 
effects , new ma ter ia l s deve l opment . 

Majo r  contri butor to Sects . 4 . 5  and 5 . 4 .  Prepared 
Appendi x  F. Respon s i b l e  for ground  water hydrol ogy . 

E l i zabeth B .  Pee l l e  
Oa k R i dge Nat i ona l Laborato ry 

M . S . , Soc i o l ogy , Un i ve rs i ty of  Tennessee 
B . A . , Chem i stry ,  Weste rn Co l l ege 

Experi ence - 1 2  yea rs ( Pub l i cat ions  - 22 ) .  Commun i ty 
impacts o f  ene rgy fac i l i t i e s ; m i t i gati on of  soc i al 
i mpacts ; i nst i tuti onal ana l ys i s  of  s i t i ng .  

Contri b utor t o  Sects . 4 . 2 ,  5 . 1 , 5 . 2 ,  5 . 3 , and 5 . 9 ;  
a l so  Appendi ces  E ,  H ,  and K .  Res pons i bl e  for 
soci oeconom i c  sections . 
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Ramana K .  Rao 
NUS  Co rporat ion  

P h . D . , Meteorol ogy , Un i vers i ty of Utah 
M . S . ,  Oceanography and Meteorol ogy , Un i vers i ty of 

Mi ch i gan 
B . S . , Math and  Phys i cs , Andhra Un i vers i ty ,  I n d i a  

Experi ence - 1 0  yea rs ( Pub l i cations  - 3 ) . Atmospheri c 
d i spers i on model i n g , hea l th e ffects from ai r emi s s i ons , 
rad io l og i ca l  i mpact assessments , s i te sel ecti on 
stud ies , mon i tori ng assessment .  

Contri butor to Sect . 5 and  Appendi ces J and L .  

John  H .  Reed 
Oak R i dge Nati onal  La borato ry 

P h . D . , Soc i ol ogy , Corne l l Un i ve rs i ty 
M . A . , Soc i o l ogy , Cornel l U n i vers i ty 
B . S . , Soc i ol ogy , Iowa State U n i vers i ty 

Experience - 7 years ( Pub l i cations  - 20 ) . Envi ronmental  
soc i ol ogy, social  i mpact and pol i cy ana lys i s ,  
stati sti cs and  methodol ogy . 

Contri butor to Append i x  K .  

I rwi n J .  Samec 
N US Corpo rat i on 

Masters of  Urban and Reg iona l  P l a nn i ng ,  M i c h i gan State 
Un i vers i ty 

B . A . , Soc i o l ogy , I l l i no i s  Wesl eyan Un i vers i ty 

Experience - 1 1  years ( Publ i cations ) . Env i ronmental 
pl anni ng , envi ronmental i mpact statements , and  
soci oeconom i c  i mpact anal ys i s ; soc i oeconomi c  and  
l and- use characte r i zat ion ; water po l l ut ion abatement ;  
transportati on ana l ys i s .  

Ass i sted i n  preparati on o f  Appen d i x  K .  

Mart i n  Schwe i tzer 
Oak  R i dge National  Laboratory 

M . S . , P l ann i n g ,  Uni vers i ty of Tennes see 
B . A . , Psychol ogy , U n i ve rs i ty of M i c h i gan  

Experience - 3 years ( Pub l i cati ons  - 1 0 ) . Urban 
pl ann i n g ,  soc i al change ana lys i s ,  envi ronmental 
impact ana l ys i s .  

Ass i sted i n  preparat ion  o f  Sect . 4 . 2  and  Append i x  K .  

E .  Jonathan Soderstrom 
Oak  R i dge Nat i onal Laboratory 

P h . D . , Psycho l ogy , Northwestern Un i versi ty 
B . A . , P sycho l ogy , Hope Col l ege 

Experi ence - 4 years ( P ubl i cati ons  - 1 0 ) . Eval uation  
and soc i a l  impact anal ysi s .  

As s i sted i n  preparati on  o f  Append ix  K .  
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Ro be rt H .  Stevenson 
Oak Ri dge Nationa l  Laborato ry 

M . S . ,  ( i n  progress )  Urban P l ann i ng ,  Un i vers i ty o f  Te nnes see 
M . P . H . , P u b l i c  Heal th ,  Un i vers i ty of  Tennes see B . S . , Hea l th Sc iences , Ba l l State Un i ve rs i ty 

Expe ri ence - 1 yea r ( Pub l i cation  - 1 ) .  Env i ronmental 
heal th , u rban p l ann i ng ,  e n v i ronmental education . 

Majo r  prepare r  of  Append i x  E .  

John C .  Tseng 
Savannah R i ver Operat ions , Depa rtment of  Ene rgy 
M . S . , En v i ronmental Hea l th Eng i neeri n g ,  Northwestern Un i vers i ty 
B . S . , Ae rona uti cal  and Astronaut ica l  Sc i ences , Mas sachusetts I n st i tute of  Techno l o gy 

Experi ence - 1 0  years ( Pub l  i cati ons ) .  P rofe s s i ona l 
Eng i nee r - Sta te of I l l i no i s .  Envi ronmental  eng i 
neeri ng and rad i at ion p rotect i on , compl i ance with  
regul ati ons , envi ronmental mo n i to ri ng , envi ronmenta l  
i mpact a s ses sment . 

P rimary revi ewer fo r Savannah Ri ver Ope rati ons . 
Respons i b l e  preparer  for Appendi ces A ,  B ,  C ,  I ,  M .  

Denn i se O .  W i c k s  
NUS Co rporation  

B . A . , Geography , Un i vers i ty of  Del aware 

Experi ence - 2 yea rs ( Pub l i cat ions ) .  Envi ronmental 
pl ann i ng , soci oeconom ic  i mpact assessment , s i t i ng of 
pl ant fac i l i t i e s . 

A s s i sted i n  preparati on of  Appendix  K .  

T i mothy A .  Whee l e r  
Sand i a  Nati onal  Laborato ries  

M . S . ,  Systems Engi neeri ng , Un i vers i ty of  V i rg i n i a  
B . S . , Mechani cal En g i neer ing , Uni vers i ty of  New 

Hampsh i re 

Experi ence - 1 yea r ( P ub l i cations ) .  Rad io l og ica l  
impact ana l ys i s  of  transporti ng rad ioacti ve mate ri a l s .  

Cont ri b utor to Sects . 5 . 1 ,  5 . 5 ,  and Append ix  D .  

Edw i n  L .  W i l mot 
Sand i a  Nati onal  Laborato ri e s  

M . S . , Ceram i c  Eng i neeri n g ,  Un i vers i ty of  Was h i ngton 
B . S . ,  Cerami c  Eng i neeri ng , U n i vers i ty of Was h i ngton 

Experi ence - 9 years ( Pub l i cat ions ) .  N ucl ear techno l ogy ,  envi ronmental i mpact statement support . 

Maj or  prepa rer  of  Sects . 3 . 1 , 5 . 1 , 5 . 5 ,  and Append ix  D .  Respon s i bl e for transportation  impacts . 
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H .  E .  Z i ttel 
Oa k R i dge Nationa l  Laboratory 

P h . D . , Chem i stry ,  Vanderb i l t  Un i versi ty 
M . S . , Chemi stry ,  Vanderb i l t  Uni vers i ty 
B . S . , Chemi stry ,  Vanderb i l t  Uni vers i ty 

Experi ence - 28  years ( Pub l i cati ons  - 50 ) .  Envi ronmental 
i mpact statements for nuc l ear power reactors and the 
n uc l ear fue l cycl e ,  reactor safegua rds , e l ectrochem
i stry ,  spectrochem i stry ,  radi ation  chemi stry .  

Contri b uto r t o  Sect .  3 . 1 ,  sec t i ons  on s i te sel ect i on . 





Appen d i x  A 

RECORD O F  DEC I S I ON ON LONG-TERM MANAGEMENT O F  DEFENSE HLW , SRP  





Federal Register / Vol. 45. No. 31 / Wednesday. February 13. 1980 / Notices 

DEPARTMENT OF ENERGY 

Assistant Secretary for Nuclear 
Energy 

Long-Term Management of Defense 
High-Level Rac;Uoactive Wastes 
(Research and Development Program 
for Immobilization), Savannah River 
Plant; Record of DeCision 

Decision 
The decision has been made to 

continue a large Federal research and 
development (R&DJ program directed 
toward the immobilization of the high
level radioactive wastes at the 
Savannah River Plant (SRPJ and not to 
undertake an R&D program on direct 
disposal of the wastes in bedrock. 

Background 

The SRP near Aiken. South Carolina. 
is a major installation of the Department 
of Energy (DOEJ for the production of 
nuclear materials for national defense. I t  
began operations in the early 1950's and 
is currently the Nation's primary source 
of reactor-produced defense materials. 
The SRP operations also produce liquid 
high-level radioactive waste from the 
chemical processing of fuel and target 
materials after irradiation in the SRP 
nuclear reactors. The high-level waste 
has been and is continuing to be stored 
safely in underground tanks that are 
engineered to provide reliable storage of 
the waste isolated from the 
environment. DOE is developing 
methods for permanent disposal of these 
wastes. 

DOE published the final 
environmental impact statement "Long
Term Management of Defense High
Level Radioactive Wastes (Research 
and Development Program for 
ImmobilizationJ, Savannah River Plant, 
Aiken. South Carolina," (DOE/EI!H)023J 
in November 1979. Notices of its 
availability were published in the 
Federal Register by DOE on December 3, 
1979 (44 FR 69320J and by the 
Environmental Protection Agency on 
December 7. 1979 (44 FR 70563J. 

Description of Action 
The multi-year R&D program being 

continued is aimed at developing the 
technology for removing the wastes from 
the tanks. concentrating them into a high 
activity fraction. and immobilizing the 
radioactive nuclides in a high integrity 
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form for subsequent disposal. Since the 
method of disposal has not been chosen. 
the R&D program is sufficiently broad in 
its initial stages so that it  can be 
modified in later stages as appropriate. 
to  satisfy the immobilization 
requirements of a variety of disposal 
techniques. Moreover. the R&D program 
provides for the development of a 
variety of waste forms. to permit the 
ultimate waste form to be specifically 
tailored to the exigencies of the disposal 
method ultimately selected. 

Description of Alternatives 
The alternatives to carrying out the 

immobilization R&D program considered 
by DOE in reaching this decision are: 

1 .  terminate the immobilization R&D 
program and continue tank s torage of 
the wastes indefinitely with transfer to 
new tanks about every 50 years (no 
action alternativeJ. 

2. fund an R&D program for direct 
disposal of the waste in bedrock under 
the Savannah River Plant .  

Basic for Decision 

Orientation of the Savannah River 
technology development program 
toward conversion of the waste to a 
high-integrity form for subsequent 
disposal has been infl uenced by public 
opinion and perception of risks, as 
expressed through governmental bodies 
and special interest groups. For 
example, comment letters on DOE/EIS-
0023D were received from the Governor 
of the State of  Georgia indicating 
opposition to bedrock disposal of waste 
under the SRP site, and from the U.S. 
Environmen tal Protection Agency 
categorizing any bedrock disposal 
option at  SRP as Environmentally 
Unsatisfactory. 

The decision to continue the R&D 
program is consistent with the 
recommendation of the Interagency 
Review Group on Nuclear Waste 
Management (IRGJ that: 

"DOE accelerate its R&D activities 
oriented toward improving 
immobilization and waste forms and 
review its current immobilization 
programs in the light of the latest views 
of the scientific and technical 
community. Since final processing of 
defense waste has been deferred for 
three decades the IRG also recommends 
that remedial action, including 
immobilization of the waste. should 
begin as soon as practicable." 
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A great deal o(uncertainty is 
associated with the prediction of the 
environmental impacts which could 
result over very long periods of time 
from the disposal of  radioactive wastes. 
Accordingly, DOE has selected the 
conservative approach of proceeding 
with the immobiliza tion R&D program. 
Although the environmental impacts 
which are predicted to result from 
implementing any of the alternatives are 
small. proceeding with the 
immobilization R&D program is the most 
conservative approach to provide an 
option to help assure that the waste will 
not enter the biosphere and will pose no 
significant threat to public health and 
safety. 

The most significant quantifiable 
differences between the al ternatives are 
thp. differences in budgetary costs. The 
estimated capital and operating cost of 
the alternatives in constant 1980 dollars 
are: perpetual tank storage. $510 million; 
bedrock disposal. $755 million; and 
immobilization for disposal. $3600 to 
$3750 million. Although implementation 
of the immobilization R&D program is 
the costliest al ternative. retaining SRP 
waste disposal method flexibility and 
responding to the expressed public 
concern to minimize the risk of exposure 
to the general population from 
radioactive waste disposal justify 
continuation of the immobilization R&D 
program. 

Discussion of Environmentally Preferred 
Alternatives 

There are no substantial 
environmental impacts arising from 
nuclear radiation for any of the 
alternatives. The offsite population 
exposure risk from the alternative with 
the highest risk (liquid waste stored in 
SRP bedrock cavern] Js more than one
thousand fold lower than natural 
radiation exposure to the same 
population. Nonnuclear fatalities to  be 
expected from construction and 
operating activities related to each 
alternative are greater than those that 
would be expected for radiation effects. 
but are no larger than the risks 
voluntarily accepted by industrial 
workers. Off-site radia tion risks, 
occupational exposures. nonnuclear 
risks. and other environmental effects 
are small in absolute magnitude for all 
oplions analyzed. 

On a relative basis, some differences 
in environmental impact among the 
alternatives are evident. The no aclion 

alternative would result in lower 
occupational exposures but higher 
offsite population dose risk and more 
nonnuclear accidental fatalities than 
would implementation of the 
immobiliza tion R&D program. 
Alternative 2 (bedrock disposal] is 
estimated to result in the lowest 
occupational radiation exposure and the 
lowest estimated fatality rate from 
nonnuclear accidents but the highest 
offsite population dose risk. Based on 
the judgment that offsite population 
radiation dose risk over time is a more 
important consideration than either 
occupational dose risk or fatalities from 
nonnuclear accidents, the analysis in 
DOE/EIS-0023 indicates that the 
immobilization R&D program with the 
lowest potential offsite population dose 
risk is the environmentally preferable 
alternative. This is primarily due to the 
degree of isolation afforded by 
rendering the wastes less mobile in the 
environment. 

Occupational related risks such a s  
occupational radiation exposure and 
nonnuclear accidents generally are 
voluntary in nature; conversely, offsite 
radiation exposures are involuntary in 
nature and involve a greater number of  
people. Accordingly, the offsite 
popula tion dose was the controlling 
consideration in selecting con tinuation 

. o f  the immobilization R&D program as 
the environmentally-preferred 
alternative. 

Considerations in Implementation of the 
Decision 

The continuation of the DOE R&D 
program to immobilize the SRP liquid 
high-level radioactive waste will not 
pose any Significant adverse 
environmental impact prior to a 
proposal for a specific facility which 
would be addressed in a separate NEPA 
review. No mitigation activities are 
anticipated. 

For thl' Vnitl'd States Department of 
Energy. 

Dntpd: February 1. 1980. 
George W. Cunningham, 
Assistant S(>crdary for Nuclear Energy. 
fFH DOl HO--4fj�fi hh·d 2-1:.!--80. 8.45 ' Im/  

BILLING CODE 64SO-01-M 
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DWPF ALTERNAT I VE WASTE FORMS PROGRAM 

B . l  SUMMARY 

Eval uat ion  of potent i al waste forms for immob i l i z at i on of SRP h i gh- l evel  waste began i n  1 973 ; 
boros i l i cate g l ass was se l ected as the reference waste form i n  1 977 . As a b ackup to boros i l i cate 
g l as s ,  severa l  a l ternati ve waste forms were eval uated for pos s i b l e  app l i cati on to SRP waste . 
F i n a l  se l ecti on of the waste form for the proposed Defense Waste Proces s i n g  Fac i l i ty ( DWPF ) w i l l  
be made by October 1 983 , b ased on res u l ts of t h i s  A l ternat i ve Waste Form ( AWF ) Program and the 
associ ated envi ronmental rev i ew .  

The current AWF Program i s  d i v i ded i nto three stages : ( 1 )  an assessment and se l ec t i on of AWFs 
for furt her an a l ys i s ,  wh i ch ended i n  December 1 979 ; ( 2 )  prel i m i n ary devel opment of se l ected 
al ternat i ve forms for ch aracter i z at i on of perform ance potenti al and conceptual  processes , wh i ch 
ended October 1 98 1 , wi th t he se l ect i on of one al tern ati ve form ( i n addi t ion  to borosi l i cate 
g l ass ) ;  and ( 3 )  an asses sment of env i ronmental  and econom i c  impacts of the two forms to s upport 
a f i n al waste form dec i s i on by October 1 983 . 

The f i rst step i n  th i s  program , a screen i ng eva l uat i on and the se l ecti on of the al ternat i ve form s ,  
h as been comp l eted . l I n  add it i on to the reference boros i l i cate g l ass form , three gener i c  
forms were se l ected for more an a l ys i s :  h i gh s i l i ca g l ass from a porous g l ass matrix  process ;  
gener i c  crystal l i ne ceram i c ,  s uch  as SYNROC o r  ta i l ored supercal c i ne ceram i c ;  and gener ic  
coated ceram ic  part i c l es .  I n  the second step , these forms were compared to  the  reference 
boros i l i c ate g l ass form for safety, process i ng ,  perform ance character i s t i c s ,  and resu l ted i n  
the se l ecti on of crysta l l i ne cer am i c  as the al ternat i ve waste form . 

Bas i c  e l ements of the AWF asses sment program i nc l ude : deve l opment and character i zati on of 
waste form s ;  process devel opment ; conceptua l  des i gn studi e s ;  and r i sk assessments for al l 
components of the waste manufactur i ng and d i spos al  system. An env i ronmental rev i ew wi l l  be 
performed to assess and document the potenti al env i ronmental  impact of al ternat i ve waste form( s ) .  
Th i s  rev i ew wi l l  serve i n  conj unct i on with  data from the waste form deve l opment programs as the 
bases for the f i n a l  waste form dec i s i on .  

I t  i s  recogn i zed that se l ecti on of a waste form other than boros i l i cate g l ass for SRP waste 
wou l d  impact the DWPF program and wou l d  res u l t  in some nonrecoverab l e  costs and del ays i n  
des i gn ,  construct i on , and start-up o f  the fac i l ity .  T o  m i n im i ze these potent i a l impacts ,  
res u l ts of t he AWF eva l uati on program are be ing  fol l owed c l os e l y  and w i l l  be  i ntegrated i nto 
the DWP F  des i g n  effort i nsofar as is practi cal . 

B . 2  PROGRAM 

The program to deve l o p  an i mmobi l i zat ion  process for SRP h i gh- l evel rad i oact i ve waste bega n i n  
1 97 3 .  The characteri st ic s  o f  S RP wa ste were i nvesti gated to def i ne tentat i ve cri ter ia  for 
accepta b l e  wa ste forms . Subsequent l y ,  a l i teratu re s tudy wa s made of the propert i es of ava i l a bl e 
candi date so l i d  wa ste forms and of the processes that are used to prepa re them . An eva l ua t i on 
of  each of these waste forms wa s made by ( 1 ) compari ng the i r  propert i es wi th  the cri teri a for 
acceptance and ( 2 )  determi n i ng i f  the processes for ma k i ng them are compati b l e  wi th  SRP waste . 
The resu l ts of t h i s  s tudy are prov i ded i n  the report , So Zid Forms for Savannah River High-LeveZ 
Wastes . 2 

Ba sed on the above s tudy , concrete and boros i l i cate g l a s s  were se l ected for further eva l uat ion . 
Wa ste forms were produced u S i n� s imul ated and actual  S RP waste , and conceptua l  des i gns were 
compl eted . After eva l uat ion 3 - of the waste form propert i e s  and process requ i rements , boro
s i l i cate g l a s s  was se l ected a s  the reference DWPF wa ste form in 1 977 . A major  effo rt i s  
c urren t l y  unde rway to deve l op the technol ogy requ i red to immob i l i ze SRP h i gh- l evel  wa ste i n  
boros i l i cate g l a s s .  
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In add i t i on ,  DOE has i nvesti gated sever al  a l ternat i ve waste forms that appeared to possess  
better product performance character i st i c s  than boros i l i cate g l as s .  Pre l im i nary repos i tory 
acceptance cr i ter i a  h ave been estab l i shed , and pre l im i nary performance and proces s  data on 
al ternat i ve forms h ave been deve l oped . 

To prov i de the techn ica l  i nform at i on to enab l e  f i nal  se l ecti on of the waste form for the DWP F ,  
v i ab l e  al ternat i ve forms w i t h  t h e  h i ghest potenti al f o r  i mproved performance over the reference 
boros i l i cate g l ass  form were eva l u ated in a Savannah R i ver Laboratory ( SRL )  assessment program. 
Forms wi th poorer product performance propert i es were not cons i dered further . A recent screen i ng 
eva l u at i on !  i n d i cated that proces s i ng comp l ex i ty for al l forms eva l uated except one was greater 
t h an for boros i l i c ate g l as s .  That exception  was s i m i l ar to g l as s  in proces s  comp l ex i ty but h ad 
poorer product performance properti es . 

I nformat i on on the se l ected al ternat i ve wi l l  be deve l oped for f abr i cat i on and performance 
character i st i c s ;  on proce s s i ng character i st i c s  i nc l u d i ng producti on feas i b i l i ty ,  comp l e x i ty ,  
equ i pment requ irements ,  and compat i b i l i ty wi th  remote oper at i on ;  and o n  i mp act o f  the al ternati ve 
form on t he s afety of the total  immob i l i z ati on system from man ufactur ing  to term i n a l  storage i n  
the repos i tory. Process i ng and equ i pment cons i derat i on s  wi l l  be  addressed i n  the deve l opment and 
assessment program s .  

The pr i nc i pal  e l ements o f  the AWF assessment program are l i sted bel ow and d i scussed i n  det a i l  
i n  t h e  next sect i on : 

1 .  assessment of al ternat i ve waste form s ,  se l ecti on of most prom i s i ng forms for deta i l ed 
eval uati on , and f i n al s e l ection of waste form for the DWP F ;  

2 .  deve l opment and char acter i zat i on o f  waste form s ;  

3 .  comparat i ve test i ng o f  al ternat i ve forms cont a i n i ng s i m u l ated waste ; 

4 .  proces s  deve l opment ; 

5 .  conceptual  des i gn stud i es to determi ne impacts of AWF s on the DWPF ;  and 

6 .  r i sk assessments (dose-to-man ) associ ated with al l components  of the waste form manufacturi ng-
d i sposal  system . 

The AWF assessment program for SRP waste rel i es on the devel opment of the sel ected forms and 
the i r  proces ses by contractors of DOE ' s  Nat i ona l  HLW Technol ogy Program . 6 , 7 , 8 The bas i s  for 
f i n al waste form se l ecti on for the DWPF wi l l  be the comb i ned res u l ts of contractor deve l opment 
programs and the SRL assessment program .  F i na l  se l ec t i on wi l l  cons i der res u l ts of repos i tory 
stud i es by the Off i ce of Nuc l ear Waste I so l at ion ( ONWI ) ,  i nc l ud i ng the spec i f i cat ions of repos i tory 
cond i t i ons  and rad i at i on r i sk assessments ; transportat i on safety stud i es under the Transportat i on 
Technol ogy Center at Sand i a  National  Laborator i e s ;  and the devel opment of waste form acceptance 
cr i ter i a  by the Nuc l ear Reg u l atory Comm i s s i on ( NRC )  in conjunction  with ONW I .  F i gure B . l g i ve s  
t h e  schedu l e  for -DWPf construct ion and operat i on ,  i nc l ud i ng t h e  w.aste form s e l ec t i on ,  and i t s  
re l at i onsh ip  to  the· · reposi tory and transportat i on programs . 

B . 2 . 1  Program e l ements 

B . 2 .  1 .  1 Assessment and se l ect i on of waste form 

The pre l im i nary scree n i ng eva l u at i on !  of e l even waste form cand i d ates was comp l eted and 
three generi c  forms ,  i n  add i t i on to boros i l i cate g l ass , were se l ected for more det a i l ed an a l ys i s :  

1 .  h i gh s i l i ca g l ass  from a porous  g l ass  matr i x  process ,  

2 .  gener i c  crystal l i ne ceram i c  such as SYNROC and other ta i l ored cerami c ,  and 

3 .  gener i c  coated ceram i c  part i c l e s .  
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The gener i c  form s  sel ected represented at l east f i ve spec i f i c  forms and process  �1 ter n � t  b r o; . 
Other conc l u s i ons reached from the prel imi n ary assessment were : 

1 .  boros i l i cate gl as s  i s  the best overal l cho i ce of waste form at th i s  time,  h � v i nq the 
h i ghest ran k i n g  for a comb i n at ion of performance ( product )  and process f�ctors ; 

2 .  none of the ten al ternat i ve forms asses sed appear to offer improvements i n  proces s i nq over 
boros i l i cate g l as s ;  and 

3 .  add i t i onal  R&D o f  the al ternat i ve forms wi l l  b e  requ i red to demonstrate the ex i s ten ce o f  
v i ab l e  forms and pract ica l  processes . 

Asses sment of the al ternati ve waste forms has been a cont i nuou s process  as new data were deve l oped . 
Based on product and process data deve l oped on l each i ng tests of can d i date forms at SRL and on 

TC engi neeri ng stud i es of the concept ual  proces ses ,  the crystal l i ne ceram ic  form i n  add i t i on to 
boros i l i cate g l ass  was se l ected for further study. The f i nal  se l ect i on of the waste form for t h e  
DWPF wi l l  be  made by October 1 983 or ear l i er .  

B . 2 . 1 . 2 Devel opment and character i zat i on of waste forms 

The Nat i ona l  HLW Techno l ogy Program has made an i ntens i ve effort to exped i te R&D on cand i date 
TC al ternat i ve waste forms at DOE l aborator i e s ,  i ndustr i a l contractors , and un i vers i t i es .  The 

i n i t i al emphas i s  of each of these programs was on the deve l opment , product i on ,  and ch aracter i z a
t i on of cand i date forms with s imu l ated SRP waste.  For the four forms se l ected after the pre
l imi nary screen i n g ,  the fol l owi ng contractors part i c i p ated : 

1 .  boros i l i cate g l ass  at SRL and Pac i f i c  Northwest Laboratory ( PNL ) ; 

2 .  h i g h  s i l i ca g l ass  at Catho l i c  Un i vers i ty o f  Amer ica  ( CU ) ; * 

3 .  ta i l ored ceram i c  at Rockwe l l I ntern at i ona l  ( R I ) /Penn State U n i vers i ty ;  SYNROC at LLNL , 
Argonne N ati on a l  Labor atory (ANL ) , Nort h Caro l i n a  State U n i vers i ty ;  and 

4 .  coated ceram i c  form and co at i ng deve l opment at P NL /Batte l l e  Co l umbus Laboratory ( BCL ) ; 
coated ceram ic  p art i c l es v i a  so l -gel  process ing  at Oak R i dge Nati onal  Laboratory ( ORNL ) . 

The program i n  FY- 1 982 and beyond for the SRP defense  waste app l i cat i on wi l l  focus  on demonstrat i on 
of comp at i b i l i ty wi th  SRP waste . Bas i c  form deve lopment w i l l  probab ly  be conti n ued by the 
N at i onal  HLW Techno l ogy Program for app l i cat i on to other defense  or commerc i al waste but the 
most promi s i ng al tern at i ve form for SRP waste s ho u l d  be  estab l i s hed by the end of FY- 1 98 1 . 

B . 2 . 1 . 3 Char acter i z at i on of waste form performance 

A comparat ive exami nat ion of the waste form propert ies , espec i a l l y  l each res i stance ,  i s  essent i a l  
i n  determ i n i ng t h e  rel at i ve  mer it  o f  candi date forms . A comparat ive  l each te s t i ng program 
was imp l emented i n  FY- 1 980 . The Mater i a l s  C h aracteri z at i on Center at P ac i f i c  Northwest Labora-

TC tory ( PNL ) provi ded s imi l ar data for more forms under the N at i on a l  program. S amp l e s  of cand i date 
waste forms were prov i ded by the deve l opers for the SRL l each test i n g  program.  Data from these 
comp arat i ve tests were u sed in conjunc t i on with  data generated by the deve l opers and with  resu l ts 
of pre l imi nary process stud ies  to provide  the b a s i s  for cont i n u i n g  w ith  the devel opment of boro
s i l i cate g l as s  as the reference form and further product and process deve l opment of a crysta l l i ne 
ceramic  form. 

* Deve l oper of h i gh-s i l ica  g l ass  waste form un der s ubcontract to NPD  Nucl ear Systems , I nc .  
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B. 2 . 1 . 4 Process and equ ipment devel opment 

Prel im inary process devel opment and testi ng wi l l  be done primar i l y  by the waste form 
contractors culmi n at i ng i n  the estab l i s hment of reference processes i n  FY-1982 . ( Testing 
of un i t  processes al so may be conducted by SRL and the contractors to ensure product ion 
feas i b i l i ty. ) 

If a form other than boros i l i cate g l ass i s  sel ected,  the hot start-up of the DWPF wou l d  be 
de l ayed . To m i n imize th is  del ay ,  i ntegrated p i l ot-scale  devel opment and l arge-sc a l e  tests 
cou l d  be i n it i ated i n  FY- 1 983 to devel op and demonstrate the producti on process .  

B . 2 . 1 . 5  Engi neer i ng design stud i es 

TC 

Trans l at i on of the bench-sca le  processes under devel opment i n  the AWF program to fu l l -sca l e  
processes that can operate rel i ab l y  i n  a remote,  s h i el ded fac i l i ty i s  essenti al for the u l t imate 
uti l i z at i on of any of the AWFs .  Prel imi nary conceptual des i gns were comp l eted by August 1 98 1  TC 
for the three gener i c  forms sel ected. These studi es w i l l  prov i de conceptual f l ows heets , scope 
equ i pment requ i rements ,  deve l op i mpacts on the DWPF ,  and produce est imates of i ncremental costs 
rel at i ve to the boros i l i cate gl ass reference case . 

B . 2 . 1 . 6 R i sk asses sments 

The waste form sel ected for the DWPF must prov i de acceptably l ow expos ure r i sks to peop l e .  
R i sk assessments wi l l  be requ i red for waste form production i n  the DWPF ,  i nterim storage at the 
DWPF of waste can i ster s ,  transportat i on to the repos i tory, and term i nal storage i n  the reposi tory. 
A lthough the pre-repos itory phases wi l l  l i kel y  have the greatest r i sk to man , repository r i sk 
con s i derat i ons may domi nate because of the d iffi cu l ty of quant ifyi ng r i sk over �10&  years . A 
prel iminary rel ease consequence an al ysi s  for boros i l i cate g l ass  i n  a sal t reposi tory was 
deve l oped by ONWI . A more exten s i ve an al ysi s  coveri ng the forms of i nterest for SRP waste i n  ITC 
sal t ,  b asal t ,  and gran i te i s  being devel oped by Lawrence L i vermore Nat i on al Laboratory ( LLNL) and 
shou l d  be comp l eted i n  FY- 1 982 . Comparati ve r i sk assessments cover i ng produc t i on ,  i nterim 
storage, transportat ion ,  and d i sposal i n  a reposi tory of the candi date waste forms wi l l  be 
performed in FY-1 982 . These r i sk assessments wi l l  be an important part of the env i ronmental 
rev i ew of the DWPF waste forms . 

B . 2 . 2  Key mi l estones 

The AWF Program i nvol ves a con t i nu i ng effort to reduce the number of waste forms and processes 
under consi derati on so that the maximum avai l ab l e  resources can be devoted to the most promi s ing  
a l ternat i ves .  Key dec i s i on poi nts coi nc i de wi th  t h i s  sel ect ion process at December 1 979 ( the TC 
reducti on from 1 1  to 4 gener i c  forms ) , by October 1 981  ( the choice of the crystal l i ne ceram i c  
form , i n  add i t i on t o  g l ass ) ,  and by October 1 983 ( the fi nal sel ect i on of the waste form for the 
DWPF) . 

B . 3  R ELAT IONSHIP  TO DWPF AND R EPOS ITORY PROGRAMS 

The schedu l e  for the Defense Waste Processi ng Fac i l i ty cal l s  for construct i on to beg in  early i n  
FY- 1 983 and operat i on ( for the Stage I fac i l i ty) to beg i n  i n  l ate FY- 1 988. Des i gn of the DWPF 
i s  proceed i ng based on the reference boros i l i cate gl ass proces s .  If ,  however , an al tern ative  
form i s  sel ected i nstead of  boros i l i cate g l ass by October 1 983, the  major imp acts wou l d  be  
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1 .  de l ay i n  the DWPF schedu l e  by 1 to 4 years to al l ow for process devel opment and des i gn 
changes to the immob i l ization faci l i ty,  

2 .  costs of abandoned des i gn ,  estimated to be l ess  than 1 0%  of the project cost ;  and 

3 .  i ncreased cost of a l arger producti on fac i l i ty.  

The f i rst two impacts wi l l  be m i n imi zed by the cont i n u i ng process of reassess tng the al ternati ves 
and tak i ng appropri ate act i on .  For examp l e ,  the  DWPF construct ion start-up cou l d  be del ayed 
shou l d  the crystal l i ne ceram i c  form Show an outstanding promi se. Also, process devel opment of 

TC the crystal l i ne ceram i c  form cou l d  be accel erated to mi n im i ze the overal l  de l ay.  Suffi c i ent data 
from the devel opment program wi l l  be avai l ab l e  in FY 1 982 to i n d i cate whether the crystal l ine  
ceram i c  form or  boros i l i cate g l ass has  the  better chance of  becomi ng the  DWPF waste form . 

The waste form assessment and sel ect i on process for the DWPF wi l l  i nvol ve a conti nu i ng eval uat i on 
of resul ts of the deve l opment program, descri bed i n  Sec t .  B . 2 ,  and an envi ronmental revi ew that 
wi l l  make use of these resu lts .  Res u l ts from these stud i es and from comp arat i ve r i sk analyses of 

TC the candi date forms for the product ion ,  transportat i on ,  and repos i tory systems ( Sect .  B . 2 . 1 . 7 )  
wi l l  provi de the bases for the envi ronmental revi ew.  The env ironmental revi ew wi l l  be comp l eted 
and documented on time to support the f i nal waste form dec i s i on by October 1983 , or ear l i er ,  
depending  o n  res u l ts of the AWF stud i es .  

B .4  WASTE FORM DESCR IPTION AND DEVELOPMENT STATUS 

The four waste forms that were sel ected for study i n  the AWF assessment program have varied  
Tr  product performance and process character i s t i c s .  Major attributes of  the forms are summar.i zed 

i n  Tab l e  B . 1 .  A brief descri pt i on of earl i er forms and the i r  devel opment status  i s  presented 
bel ow.  

Table B . 1  Features o f  alternative waste forms 
------------------ - -_._- - - - --- --_._ -----

Waste form 

Borosil icate glass 

High·silica glass 

Crystal l ine ceramics 

Geated ceramic 

Via SoI·Gel 

Advantages 

Simplest process 
Lowest cost 

Adequate leachability 
Low sensitivity 

Low leachability 
Low sens itivity 

Low leachability 
High·temperature stabi l ity 
High waste loading 

Multiple barriers 
Very low leachabil ity 
High-termperature stability 

No dry powders 

Major 
disadvantages 

Glass melter requ i red 

Calciner required 
Dry powders handled 
Higher cost than boro· 

s i l icate glass 

Complex mechanical 
operations 

Very fine powders 
(mi l l ing) requ i red 

Calciner and hot 
isostatic pressing requ i red 

Tailoring requ i red 
Higher cost than boro· 

s i l icate glass 

Very complex process 
High cost 
Calciner and h igh· 

temperatu re coaters 
required 

Dry powders handled 
D ifficu lt off· gas 

treatment 

Highest complexity, 
cost 

Much process waste 
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B . 4 . l  Boros i l i cate g l a s s  ( DWPF reference form) 

The reference process a nd the a l ternat i ve staged process for mak i ng the boros i l i cate gl ass  
waste form are descri bed i n  S ects . 3 . 1  and 3 . 3 ,  respect i ve l y .  Both i nvo l ve formation  of a 
v i tr if ied waste form by mel t i ng a g l ass-fri t/waste mi xture at about l 1 50°C . The mol ten g l ass  
i s  poured i nto cans  measuri ng 0 . 6 1 m i n  d i ameter by  3 m h igh  fi l l ed to  about  2 . 4  m ,  to  form 
mono l i ths  that parti a l l y  fracture on  cool i n g .  The waste i s  i ncorporated i n to the g l ass  matr ix  
( d en s i ty of �2 . 8  g/mL ) w i th a bout 28 wt % l oadi ng on an equ i va l ent  ox i de  bas i s ,  or  about 
0 . 78 g/mL waste den s i ty .  

Major advantages o f  the boros i l i cate gl ass  form i nc l ude i ts rel at ive ly  s i mpl e process and l ow 
cost and i ts very l ow sens i t i v i ty to vari at i ons i n  wa ste compo s i ti on and process condi t ions . 

Boros i l i cate g l ass  i s  the most  devel oped waste form and conti nues to recei ve the maj or share of 
the overa l l deve l opment effort.  I n  the Un i ted States , devel opment is  primar i l y  concentrated at  
the Savannah Ri ver La boratory ( SRL)  for S RP waste . 9  I n i t i a l  devel opment was accompl i s hed at 
Pac i f i c  Northwest La boratory ( PNL ) . l O - 1 2  At SRL ,  the bo ros i l i cate gl ass  process  i s  be i ng 
s uccessfu l l y  demons trated o n  an eng i neeri ng sca l e wi th s i mu l ated ( non-rad i oact i ve )  waste and 
tested on  a l aboratory sca l e  with actual S RP wa ste .  Phys i ca l  property data have been obta i ned 
on fu l l -s i ze nonradi oacti ve forms and on sma l l - sca l e  forms made wi th actual waste . 9  Res u l ts ,  
w h i c h  i nc l ude exten s i ve data on l each i ng behav ior  and data on mechan ica l  and rad i ation  stabi l i ty ,  
i nd i cate that boros i l i cate gl ass  i s  a most sati sfactory i mmobi l i zati on form for SRP waste.  9 I F -8 

B . 4 . 2  H i gh-s i l ica  gl ass  

H i gh-s i l i ca natural g l asses  ( o b s i d i ans  and tekti tes ) are known to have s urv i ved for l ong peri ods 
of  t i me i n  terrestria l  envi ronments . However , these g l asses mel t at about l 600° C ,  wh i c h  i s  
h i gh enough to vol ati l i ze rutheni um and ces i um rad i onuc l i des from the waste . The Cathol i c  
Un i versIty D f  America  ( CUA) has  devel oped a Porous  G l a s s  Matri x ( PGM) Process  for ma k i ng the 
h i gh _s i l i ca g l ass  was�e form at much l ower temperatures . 1 3  

One option  of the PGM process i s  s im i l a r  to the i n-can mel ti ng process deve l o ped by PNL  for 
boro s i l i cate g l as s .  I n  t h i s  process ,  the waste s l udge i s  ca l c i ned , the ca l c i ne i s  bl ended w ith  
powdered porous-g l ass  fri t ,  a nd  t he  m i xture i s  l oaded i nto I nconel Can i sters and s i ntered under 
vacuum at 900° to l 200°C i nto l arge g l as s  monol i th s .  The key to th i s  process  is the h i g h  
s urface area of the porous  gl ass  fri t ,  wh i c h  a l l ows the g l as s  to fl ow at a rel ati vel y l ow 
temperature . The f i na l  form wou l d  be essenti a l l y  identica l  i n  s i ze and s ha pe to the reference 
gl ass  form and wou l d  conta i n  a bout 25 Wt % of cal c i ned waste .  

. 

The major  advantages of  the h i gh-s i l i ca g l a s s  form are i ts potent i a l  for l ower l eachabi l i ty than 
boros i l i cate g l ass  and i ts l ow sens i ti v i ty to vari ations  i n  was te compos i t i o n .  The i n-can 
me l ti ng option to the PGM process  wou l d  be the l east  comp l ex of the a l ternati ve processes but 
s t i l l  wou l d  be more comp l ex than the reference process . 

I n i ti a l  devel opment of the h i gh-s i l i ca g l ass  form at  CUA has been performed on a bench-sca l e  wi th  
s i m u l a ted ( nonradi oacti ve )  SRP  was te.  Early l each  test resu l ts conducted at  expected reposi tory 
temperatures i nd i cate factors of 30 to 300 decrease i n  l eachabi l i ty re l a t i ve to boros i l i cate 
g l ass  may be a c h i evabl e .  A potenti a l  product i on process  for thi s form has been defined and i s  
b e i ng eval uated i n  conceptual des i gn s tud i es . 

B . 4 . 3  Crysta l l i ne cerami c s  

Two crystal l i ne ceram i c  forms are be i ng devel oped wh i ch wou l d  bi nd t h e  wa ste e l ements wi thi n 
mi nera l - l i ke ,  l each-res i stant phases : t he "Ta i l ored Cerami c "  form1 4 under devel opment at  
Roc kwel l I nternat i ona l ( R I )  and  t he  " SYNROC" form u nder devel opment for defense wa stes at  
Lawrence L i vermore La boratory .  The Ta i l ored Cerami c  form , wh i ch i s  ma i nl y  compri sed of spi nel 
l i ke ox ide  phases , i s  a s pi n-off of the superca l c i ne form ori g i na l l y  proposed by Penn State 
Un i vers i ty .  The SYNROC form is a n  assembl age of ti tanate m i nera l  and sp i nel phases . SYNROC 
was ori g i na l ly  devel oped by A. E. R i ngwood of the Aus tra l i a n  Nati ona l Uni vers i ty , l S who i s  
present ly  a consu l tant o n  SYNROC deve l opment to LLL .  

The most  feas i bl e  process  for ma k i ng  crysta l l i ne ceram i c  forms i nvol ves hot  i sostatic  pres s i n g  
( H I P )  l a rge ceram i c  monol i th s .  I n  th i s  proces s ,  c hemi ca l  add i ti ves ta i l ored for t h e  was te 
compo s i ti on wou l d  be m i xed wi th the waste s l udge ,  the mi xture ca l c i ned and mi l l ed to obta i n  a 
cerami c-grade powder ,  and the powder sea l ed i nto a meta l cani ster and then s i ntered under 
pressure by hot i sostati c pres s i n g  at temperatures of 1 1 000- 1 200 ° C  to form a dense , encapsu l ated 
cerami c  wi th the des i red cyrs ta l l i ne phases . The f ina l  form env i s i oned i s  a cy l i nder a bout  
0 . 5  m in  d i ameter by 1 . 1 m h i g h ,  w ith  waste l oadi ngs of 30 to  70 wt  % on a dry ox ide  bas i s .  
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Major  adva ntages of ceram i c  waste forms are the i r  l ower l eachabi l i ty and h i gher therrna l st� b i l i ty ,  
a l though h i g h  thermal stabi l i ty i s  not necessary for the l ow heat conta i n i ng defen se wa stes . 
These i mproved propert i es , however , can on ly  be rea l i zed through u se  of a s i gn i fi cantly rnore 
compl ex process than the reference gl ass  process .  

I n i t i a l  devel opment of the crysta l l i n e  ceram i c  forms has been performed on a bench-sca l e  wi th 
s imul ated SRP waste . Prel imi nary formu l ati ons have been devel oped wh i c h  i ncorporate 30 to 90 
wt % wa ste , depend i ng on compo s i t i o n .  Earl y l each test resu l ts i nd i cate factors of 10 to 1 00 
decrease i n  l eachabi l i ty rel a t i ve to boros i l i cate gl ass  for expected repos i tory temperatures . 
A potenti a l  producti on process  fo r these forms has been defi ned and i s  be i ng eval uated i n  
conceptual des i g n  s tud i e s . 

B . 4 . 4 Coated parti c l e s  

Add i t i onal  barri ers t o  l eac h i ng cou l d  b e  prov i ded by coati ng cerami c  wa ste parti cl es  ( 0 . 1 - to 
1 0-mm d i ameter ) wi th imperv i o u s  materi a l s ,  such  as pyro lyt ic  carbon , a l umi na , or s i l i con carb i de .  
PNL  i s  deve l op i ng technol ogy to app ly  coati ng materi a l s  by chem ica l  vapor depos i ti on to di sk
pel l eti zed waste-beari ng ceram i c  or gl ass  part i c l es . 1 6 , 1 7 The devel opment of technol ogy to 
app ly  coati ng materi a l s to so l -gel  deri ved ceram i c-waste spheres i s  be i ng performed at Oa k Ri dge 
National  La boratory . I S 

Both the PNL  and ORNL p rocesses for obta i n i ng mechan i cal l y  stabl e ,  coatabl e part i c l es are 
extremel y  comp l ex and conta i n  many uncerta i nt i es at the present stage of devel opment .  The 
coati ng operati ons ,  i n  e i ther fl u i d i zed bed or mecha n i ca l l y  ass i s ted coa ters , are a l so very 
compl ex .  Because o f  process i ng d i ff icu l ti es ,  devel opment of coated parti c l e waste forms has  
l agged beh i nd the other a l ternati ves . Very l i tt l e  re l evant da ta ex i s t  for coated part i c l e  
forms . 

A pre l i mi nary conceptual des i gn study by du Pont Engi neeri ng Department of a potent i a l  product ion  
process i nd i cates that  the  bu i l d i ng s i ze and cos t ,  the  overa l l process comp l ex i ty ,  a nd the 
areas req u i ri ng major devel opment and i nvention  s i g n i fi cantly exceed those for the other 
a l terna t i ves . 
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Eco- I  nvent o ry St u d i es ,  I n c .  
Box 1 896 

M i ss iss ipp i  State, MS 39762 

30 May 1 9 7 9  

D r .  J a n  C a 1 d\-lel l 
Sava n n a h  R i ver Eco l o gy L a bo ra tory 
Dra\·:er E 
Ai k e n , SC 2 9801 

D e a r J a n : 

As you reques ted , we have s u rveyed the s i te on SRP you referred to 
a s  " S "  area for e v i d ence o f  Red-cockaded 1ioodpeckers . I v i s i ted the 
area o n  1 5  a n d  1 6  t'lay 1 9 7 9  al o n g  w i t h  my \'lOrk crew co n s i s t i n g  o f  
C .  D .  Cool ey , B .  J .  S c h a rd i en , D .  Cavi n ,  U.  P i tche r ,  a n d  K .  Day . W e  
wa l ke d  n o r t h - s o u t h  tran s e c ts a t  3 0 0  foo t  i n terva l s thro u g h  the e n t i re 
area b u t  found n o  Red - c o c kaded Woodp e c kers nor s i g n s  of the i r  h a v i n g  
been i n  t h e  a re a . I n  g e n e ra l  t h e  p i ne fore s t  i n  the area i s  e i ther too 
young or too overgrOl'1n l'ii th t h i c k  h a rdl-Iood understory .  T h e re are 
some o l d e r  trees i n  the area and mu c h  poten t i a l  h a b i t a t  for t h i s  
e n d a n gered spec i e s .  I f  h a rdwoods are t h i n n e d , a contro l l ed burn i s  
r u n  t h r o u g h  t h e  area a t  a bo u t  t h re e  year i n terv a l s ,  a n d  t h e  p i n es are 
a l l owed to reach a g e s  o f  80 years or mo re , Red-coc kaded Wo odpeckers 
mi g h t  co l on i ze the a re a . W i tho u t  s u ch efforts I d o u b t  t h a t  they wou l d  
u s e  t h e  s i te .  

D u r i n g  o u r  v i s i t  to the area we recorded the f o l l ow i n g  o ther b i rd s p e c i e s : 

C h uck-wi 1 1 ' s -wi dow - ( i n c l u d i n g a n e s t  w i th o n e  e g g  l a i d  on p i n e s traw 
i n  open ca 2 0-yea r- o l d p i ne woods ) 

Yel l ow- s h a fted F l i c k e r  - p r o b a b l y  n e s t i n g  n e a r  the c1 e a rcut a re a  
BrOl-1n T h r a s h e r  
Great Cres ted F l y c a t c h e r  
Bo b\'i h i  t e  
Ye l l ow- breaste d  C h a t  
Common C rOl'i 
Tu fted T i tmo u s e  
Summe r T a n a g e r  
P ra i ri e  Wa r b l er - ( n umero u s  a n d  p ro b a b l y  n e s t i ng ) 
P i ne yia rb 1 e r  
T u rkey V u 1  ture 
P i 1 eated Wo o d p e c k e r  
Ha i ry �!oo dpecker 
Red - be l l i ed \'io odpecke r  - ( a ma l e  was excava t i n g  a n e s t  cav i ty in a 

dead s t u b  a t  the edge o f  t h e  c 1 earcut ) 
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Caro l i na Ch i ckadee 
Eastern Wood Pewee 
Red-eyed V i reo 
B l ue-gray Gnatcatcher 
I nd i go Bunt i ng  
Acad i an F lycatcher  
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We wi l l  be return i ng to the Savannah R i ver P l ant  next week and wou l d  
be happy to v i s i t  the area wi th you i f  you have any quest ions  concern i ng 
our observati o n s  o r  i f  you have add i ti ona l  s i tes  for u s  to che c k .  

B e s t  rega rd s , 

�� Jerome A .  Jackson  
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Eco- I n ventory St u d i  es , I n c .  

D r .  Jan  Ca l dwel l 

Box 1 896 
Miss iss ippi Stat e, MS  39762 

2 1  June  1 980 

Savannah  R i ver Eco l ogy Laboratory 
Drawer E 
A i ke n ,  SC 29801 

Dea r Jan : 

At your request  Bernard Rowe , Bette Schard i en , and I have comp l eted 
a survey o f  the approxi mately  1 280 acres of  forest area i denti f ied  on  
the  attached maps  as " a l ternate areas A and B . "  We worked in  these 
areas on  2 2  May and on  1 7 , 1 8 ,  and 1 9  J une 1 980 . Of  the acreage i nc l uded 
in these areas , some has a l ready been c l eared for o ther purposes and 
some i s  very dense bo ttoml and hardl'/ood forest - there was no  need to 
sys temati cal l y  search  these areas for Red-cockaded Woodpeckers s i nce 
these hab i tats are uns u i tabl e for the species . We d i d  carefu l l y  and  
systemati ca l ly searc h  approximate ly  850 acres and found no s i g n  of  
past  or  present u se  o f  the area by  thi s endangered speci es . Wi th 
proper management and l ong rotat ions  (80- 1 00 years ) the h i g her portions 
o f  e i ther area cou l d  become s u i tabl e habi tat for Red-co c kaded Woodpeckers 
these i ncl ude parti cu l ar ly  the areas hatched in red on the attached maps . 
From a w i l dl i fe po i n t o f  v i ew ,  I wou l d  recommend the u se  of a l ternate 
s i te A for the proposed faci l i ty because  of  the a l ready exten s i ve d i s turbance 
i n  the area .  

Duri ng our  s urvey efforts we recorded the  fol l owi ng b i rd speci es o n  t he  
areas : 

Al ternate S i te A 

Mourn i ng Dove 
Tu fted Ti tmouse 
Whi te-eyed V i reo 
I nd i go Bunt i ng  
Bobvlh i te 
Rufou s - s i ded Towhee 
Orchard Ori o l e  
Caro l i na C h i ckadee 
B l ue- gray Gnatcatcher 
C h i mney Swi ft 
B l ack V u l t ure 
Red- ta il ed Hawk 
Eas tern Wood Pewee 
P i ne I�arbl er 

B l ue Jay 
P ra i r i e  Warb l er 
B l ue Grosbeak 
Brown-headed Nuthatch 
Red-wi nged B l ackb i rd 
Mock i ngb ird  
Bel ted Ki ngfi sher 
Barn Swa l l ow 
Common Yel l owthroat 
Ye l l ow-breas ted Chat  
Red-headed Woodpecker 
Eastern B l u eb i rd 
G reat Crested F l ycatcher 
F i el d Spa rrow 

Eastern Ki ngb i rd 
Summer Tanager 
Red-shoul dered Hawk 
Bachman ' s  Spa rrow 
Brown-headed Cowbi rd 
Carol i na Iken 
Common Crow 
Downy Woodpecker 
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B i rd spec i es i dent i fi ed i nc i denta l to Red-coc kaded Woodpecker s u rvey of 
A l t e rn J tc S i te B 

Red-be l l i ed Woodpecker 
P i n e  Warb l er  
Caro l i na C h i ckadee 
Mourn i ng Dove 
Sob·tlh i te 
Red- ta i 1 ed Ha\'ik 
Rufou s - s i ded Towhee 
Yel l ow-b i l l ed C uckoo 
B l ue-gray Gnatcatcher 
Downy �oodpecker 
Carol i na l�ren 
B rown - headed N uthatch 
Ba m Swa l l ow 
Wh i te-eyed V i reo 
Tuf ted T i tmouse 
Co�on Yel l owthroat 
I n d -i so B unt i ng  
Brown - headed Cowb i rd 
Red-eyed V i reo 
C OrmoOD C rOl'/ 
Acad i an F lycatcher 
Hooded I·Jarb 1 er 
C a  rd i na  1 
Ruby-throated Humm i ngb i rd 

Summer Tanager 
Ha i ry �Joodpecker 
E a s tern Wood Pewee 
P i l eated Woodpec ker  
COfmmn N i  ghthawk 
Yel l ow- throated V i reo 
Eas tern B l uebi rd 
Pro thonotary Wa rbl er 
Yel l ow-shafted F l i cker  

The  above  speci es l i ke l y  nest  in  both of the  areas  v i s i ted - a l ong with  several 
spec i es that were not encountered ( because we were not real l y  l oo k i ng for them 
-e . g .  owl spec i e s ) . 

Than%  you for the opportun i ty to do th i s  s urvey . P l ease note on the attached 
i nv o i c e  tha t the check for payment s hou l d be made payab l e to Eco- Inventory 
Stud i e s ,  In c . , rather than to me personal l y .  

I f  1 c a n  b e  of {urther as s i s tance , p l ease l et me know . 

S i r cerc l y ,  
-0\�-""� � �  
J e r o�e A. J�ckson , P h . D .  
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November 7 ,  1 98 1  

Mr . R .  N .  Smi th , Regional Director 
United S tates Department of the Interior 
Fish and Wildlife Service 
75 Spring Stree t , S . W .  
Atlanta , GA 30303 
Dear Mr . Smith : 

PROPOSED CONSTRUCTION OF THE DEFENSE WASTE PROCE S S ING FACILITY , SAVANNAH RIVER 
PLANT , LOG NUMBERS 4-2-80-1-260 AND 4-2-80-1-83 
The Depar tment o f  Energy i s  considering the cons t ruction and operation of the 
Defense Waste Processing Fac il ity (DWPF) a t  the Savannah River Plant for 
immob iliz ing the high-level radioac t ive waste in s torage for d isposal . A 
No t ice of Intent to prepare an environmental impact statement ( E I S )  was 
published in the Federal Register (45 FR 1 5606 , March 1 1 ,  1 980) , and comment s  
were received from W .  C .  Hickling o f  your Asheville O f f ice ( le t t er to G .  Oertel 
dated June 1 6 ,  1 980 ,  Re 4-2-80-1-260) . This letter is a fol lowup to Dr . 
O e r t e l ' s  response to Mr . Hickling dated Augu st 25 , 1 980 . 
Reference is also made to the letter from P .  Mulho lland , Oak Ridge National 
Laboratory , to K. Lack o f  your o f f i c e  dated January 29 , 1 980 ,  and your response 
dated March 3 ,  1 980 (Re 4-2-80-1-83) ,  concerning the presence o f  any threatened 
o r  endangered species at the propo sed cons truc tion s i t e  ( S-Area) for preparing 
the DWPF-E I S . Your letter indicates the p o s s ible presence of the endangered 
Red-cockaded Woodp ecker ( P ico ides boreal is ) . 

At the request of this o f f i c e ,  the Savannah River Ecology Laboratory ( SREL) o f  
t h e  Univer sity o f  Georgia initiated a n  ecological study o f  t h e  propo sed S-Area 
and other related areas in February 1979 . This study includes a survey to de
termine the presence o f  any nationally threatened or endangered specie s .  As 
documented in the enclosed S REL report , "A B iological Inventory of the Proposed 
Site o f  the Defense Waste Processing Fac ility on the Savannah River Plant in 
Aiken , South Carol ina" (Oc t . 1 980) , there are no Federally listed endangered 
species o n  the propo sed S-Area and the related areas . This determination was 
made by the experts from SREL for the American Alligator (Alligator mississippiens ia) 
and the P ine Barrens Tree frog ( Hyla andersoni) , and by J .  A .  Jackson o f  
Mississip p i  S t a t e  Univer s i ty for the Red-cockaded Woodpecker (P ico ides borealis ) . 
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Mr . R .  N. Smith November 7 ,  1980 

It is o u r  j ud gment that the Department o f  Energy has sat isfactorily comp leted the 
" S tep-down Process - Construction Proj ect" by submit t ing the enclosed report a s  
the Bilogical Assessment and by the de termina t ion of " n o  e f f e c t "  on endangered 
species of the proposed construction proj ect . We are ready to d iscuss our 
f indings with you if you f eel it neces sary . Ques t ions your staff have may be 
d irected to S .  R .  Wr i ght (FTS 239-3093) or J .  C .  Tseng (FTS 239-3969)  o f  my 
sta f f . 

EE : JCT : DTC 

Enclosure 

cc w/enc l :  
W .  C .  Hickling , Fish and Wild l i f e  

Service , Asheville , N C  

Sincere ly , 

R .  L .  Morgan 
Manager 
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United States Department of the Interior 
FIS H AND W I LDLIFE SERV ICE 

R O O M  2. 7 ' ,  F E O E R A L  B U I LD I N G  
ASH E V I L LE.  N O R T H  C A R O L I N A  z a a o l  

November 24 ,  1 980 

Mr . R .  L .  Morgan , Manager 
Department of Energy 
Sa vannah Ri ver Operati ons Offi ce 
P . O .  Box A 
Ai ken , South Carol ina  29801 

RQ : 4-2- 8C- I - 250 and 4-2- 80- 1 -83 

Dear  Mr. Norgan : 

We have revi ewed the b i o l og i ca l  assessment on the proposed constructi on 
of the defense waste proce s s i n g  faci l i ty for the endangered red-cock aded 
woodpecker at the Savannah  Ri ver P l ant in Ai ken and Barnwel l  Count i e s , 
South  Carol i na .  

The b i o l o g i ca l  assessment i s  adequate and s upports the conc l us i on o f  n o  
i mpact , wi th whi c h  w e  concur .  I n  v i ew of th i s ,  we bel i eve that  you have 
s a ti sfi ed the requi rements of Secti on 7 of the Endangered Spec i es Act .  

Your  i n te rest and  i n i ti ati ve i n  enhanci ng endangered and  threatened 
s pec ies  i s  appreciate d .  

S i ncerely yours , 

d- �/I r: - / 
�tc , • " - I' .. �--........ -........ -

Wi l l i am C .  H i c k l i n g  
Area Manager 



C- 1 0  

.- ." .. -I; " � • .1 
Jv:H ::::, S I S SIPPl S'"l�TE UNly' '� RSlT-I C:;;'jt! 

Dr . Jan Caldwe l l  

Savannah River Ecology Laboratory 

Drawer E 

Aiken , SC 29801 

D e a r  Ja11 : 

DEPARTMEN1 OF BIOLOG!CAL SCIENC�S 

p, O. D RAWER GY 
MISSISSIPPI STATE, M I SSiSSI P Pl  39762 
PHONE (601) nS-S722 

13 Feb . 1981  

W e  have examined the approxima tel', 5 0  acre t r ,  : :  d e s ignated a s  t�e 

" S a l t -crete Burial S i t e . "  We tour;d r,o eviden " of present o r  p a s ,,:  

use o f  t.'1e s i t e  b y  the endangered ?ed-cockade. '-1oodpecker . ? i :-.e s  

i n  the area are generally too young t o  b e  o f  � ', '3 �  a s  c avi ty trees by 
this b i rd . 

I f  I can be of further help , p l e a s e  l e t  me knc :� . 

S ,;. n c e rely , 

...}\� � -\�"-
Je�cme A .  Jac�son 

P ro f e sor o f  B iological S c i e n c e s  

" 
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0 . 1  S H I P P I N G  RAD IOACTI V E  WASTE FROM SRP 

Append i x  0 

T RANSPORTATI ON 

S h i pment of rad i oacti ve waste from SRP to the repos i tory can be by ra i l  or by truc k .  I f  pri vate 
i ndustry i s  ab l e and wi l l i n g  to a s s i s t  DOE , common carri e rs co ul d be h i red to move the wastes . 
Common carri ers transport mater ia l s for the general publ i c  under pub l i shed tari ffs and rate 
schedu l es . They woul d be s u bj ect to DOE d i recti ves and Department of Transportati on ( DOT ) and  
Inters tate Commerce Commi s s i on ( I CC )  regu l ati ons when carryi ng wastes from the SRP s i te to a 
reposi tory .  

I f  pri vate i ndustry i s  unabl e or  unwi l l i ng t o  provi de the necessary transportati on servi ces or 
equ i pment , DOE wou l d then have to p urchase i ts own casks and overpacks and arrange for transport 
of  the waste . 

0 . 2  APPL I CABLE REGULATIONS 

No  HLW has  been s h i pped in  the U n i ted State s ,  but because  the rel ati ve amounts of  rad i oact i v i ty 
i n  HLW and i n  spent fuel are s i mi l ar and because the HLW casks wi l l  be s im i l ar to the spent fuel 
casks , the experi ence ga i ned wi th  s pent fuel casks i s  bei ng d i rect l y  appl i ed to ens ure safe HLW 
cask des i gn s .  Experi ence gai ned in the des i gn and  use of  spent fuel casks has res ul ted in com
prehen s i ve regul at ions  covering  the performance of  the casks , veh i cl e  safety , ro uting  of  s h i p 
ments , handl i ng of s h i pments , and phys i cal  protecti on , many of  wh i ch app ly  to  HLW . The 
organ i zat i ons  respon s i bl e for wri ti ng and enforci ng these regul ati ons are d i scussed  next . Sub
sequentl y ,  the regul at ions  concern i ng each of  the areas menti oned prev io u s ly  wi l l  be d i scussed  
bri efl y .  

0 . 2 . 1  Respon s i bl e  organ i zat ions  

Fou r  Federal agenci es are current l y  charged wi th respons i bi l i t i es rel ated to  the trans portat ion  
of  rad i oact i ve waste i n  the Un i ted States : Department of Transpo rtati on ( DOT ) , the  Nuc l ear  
Regul atory Commi s s i o n  ( NRC ) , DOE , and the  I nterstate Commerce Commi s s i on ( ICC ) .  Where over
l appi ng  respons i bi l i t i es exi s t ,  Memoranda of Understand i ng ( MOU )  h ave been i ss ued between the 
agenc i e s  to defi ne  areas of respons i b i l i ty .  

S h i pments o f  HLW made by the SRP are not governed by the regul ati ons of  the NRC , w h i ch has  
regu l atory a uthor i ty over  i ts l i censees (comme rci al  s h i ppers ) . As  a resu l t ,  the functions  of  the 
NRC wi l l  not be  d i scussed . The I CC i s  the pri nc i pal authori ty for regul ati ng rates , charges , and 
condi t i ons  of truck and  ra i l  servi ces o perati ng in i nterstate commerce . Because  most  I CC regu l a 
ti ons are rel ated t o  the econom i cs of  transportation  a n d  because  the pri mary concern of  t h i s  
sect ion  i s  safety , the regu l atory funct i on of  the I CC wi l l  not b e  di scussed further .  

DOT and DOE  are respons i bl e  for the safety o f  transporti ng radi oacti ve mater ia l  from the SRP . 
DOT has  the pri mary respons i bi l i ty for safety i n  tran s port i ng  rad i oact i ve materi al , and DOE has 
the authori ty to des i gn and certi fy its own packag i ngs to be u sed  by governmen t s h i ppers and  i s  
not req u i red to l i cense i ts packag i ngs through  the NRC . Neverthel es s ,  the DOE certi fi es that an 
HLW packagi ng ( cask )  w i l l  meet DOT and corres pond i ng NRC test cri teri a .  

DOE , thro ugh  i ts management d i recti ves and contractual agreements , protects pub l i c  hea l th and 
safety by i mpos i ng ,  o n  i ts transportat i on acti vi t i es , standards s i mi l a r  to those of  DOT and NRC . 

DOT s pec i fi es and enforces regu l at ions  to ensure that hazardous  materia l  i s  properly cl ass i fi e d ,  
descri bed , packaged , marke d ,  l abel ed , p l acarde d ,  a n d  prepared  i n  t h e  req u i red con d i ti on for 
s h i pment .  DOT has  recentl y publ i s hed  pro posed ru les  for the  h i g hway routi ng of  radioactive  
materi al s ( d i scussed  in  Sect .  0 . 2 . 4 ) . 

DOT i s  respons i b l e  for enforc i n g  veh i c l e  safety standards , sett i ng al l owab l e  rad i at ion  l evel s ,  
and  req u i ri ng the  u se o f  tamper- i n d i cating  seal s .  DOT al so s pec i f i es cr iteria  govern i ng the 
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l oad i ng or  l ocat ion of  rad i oact i ve cargo rel ati ve to other materi a l s  be i ng s h i pped . Fo r ra i l  
s h i pment , the l ocation  o f  the car  carry i n g  rad i oacti ve cargo i n  re l at i on to other pl acarded 
rai l cars , the eng i n e ,  or  caboose are covered by other DOT cri teri a .  

The ro l e  o f  s tate and l ocal  governments i n  reg u l a t i ng nuc l ear mater i a l s trans portat ion , parti cu
l ar ly  in  re l at i on to Federal j u ri sd i ct ion , conti n ues to be an u nresol ved q ues t i on . An act 
recent l y  enacted in South Ca ro l i n a 1  is one exampl e  of  a state attempt to contro l  and reg ul ate the 
i n terstate and  i ntrastate movement  of rad ioact i ve materi a l s s h i pped by the Fede ral go vernmen t .  
Th i s  l aw estab l i s hed state req u i rements fo r carr ier  perm i t s , prenot i f i cat ion , ro ut i n g , and 
emergency response  procedures . 

An agreement was reac hed between DOE and  the State of  South Carol i na 2  to exempt a l l s h i pments of 
spent n ucl ear fuel and  rad ioac t i ve wastes that are bei ng s h i pped to or  from SRP from State 
control s .  These control s a re speci fied  in the "South Caro l i na Radioacti ve Transportat ion  and 
D i s posal  Ac t of 1 980. " 1  DOE has  agreed that the Savannah Ri ver Operat i ons Offi ce wi l l  mon i tor 
these s h i pments and advi se the State of the mo vement of  spent n u c l ea r  fue l or  l i q u i d  l ow- l e ve l  
rad i oacti ve was tes . 

Many state governments have passed l eg i s l at ion 3 req u i r i ng spec i a l  acti ons  regard i n g  rad i oact i ve 
materi a l  s h i pment s .  One state , Lou i s i ana , 4  has  a l aw proh i b i t i n g  s h i pment of  HLW i nto the state . 
Some s tates req u i re advance not i ces of  s h i pments , permi ts , and/or reg i s tration  ( some w i th fees ) .  
Al l states requ i re comp l i ance w i th DOT reg u l at ions  and some i nc l ude comp l i ance wi th NRC , I CC ,  
Coast  Guard , or  postal reg u l at i o n s .  Some states a l so req u i re l i ab i l i ty i ns urance coverage up  to 
$1 mi l l i on . Other req u i rements  by certa i n  states i nc l ude acc i dent not i fi cat i on ; ro utes to be 
prescri bed by t he state agency ; l i mi ted hours or days of tra ve l ; s pec i a l  permi ts fo r ( o r  res tri cted 
use of) certa i n  bri dges , to l l  roads , s i tes , and tunnel s ;  deta i l ed b i l l s  of  l ad i n g  to accompany 
each s h i pmen t ;  and spec i a l  q uarterly  or annua l  reports of s h i pments . 

Because many such  l aws , i nc l u d i n g  the Lo u i s i ana regu l at i on s , w i l l  be i ncon s i stent wi th the DOT 
rout i ng reg u l at i o n s 5  to take effect i n  February 1 982 , they are l i k l ey to be preempted ( refer to 
D .  2 . 4 ) . 

D . 2 . 2  Packagi ng 

The primary means  for ens u ri ng s afety duri ng the tran sportat ion  of  rad i oacti ve materi a l  i s  proper 
packag i n g .  Co nsequent l y ,  many rad i oacti ve-materi a l  transport reg u l at ions  a re concerned wi th 
packag i ng standards . 

DOT reg u l at i o n s  a ppl i cab l e  to packag i ng are conta i ned i n  49 CFR Part 1 73 :  S h i ppers - General 
Req u i rements fo r S h i pmen ts and Packag i n gs . Th i s  reg u l at i o n  states that HLW packag i ngs must meet 
a l l req u i rements to prevent the d i spersa l of rad i oact i ve contents wi tho ut l o ss  of s h i e l d i ng 
duri ng  norma l  trans port . Tests  and  env i ronments that s i mu l ate extreme condi t i o ns of  normal  
transport are o ut l i ned in  49 CFR P art 1 73 . 398 ( b ) .  HLW casks must a l so s urvi ve hypotheti cal  
acci dent condi t ions . Hypothet i ca l  acci dent cond i t i ons  a re descri bed and  a l l owab l e  re l eases a re 
defi ned i n  49 C FR Part 1 73 . 398 ( c ) . S u rface contami nat i on for HLW packag i ngs i s  l i mi ted to 
s pec i fi e d  l evel s ,  and  the method for assess i n g  the amo unt of s u rface contami nat ion  i s  descri bed 
in 49 CFR Pa rt 1 73 . 39 7 .  

D . 2 . 3  Vehi c l e  safety 

No add i t i ona l  o r  s pec i a l  veh i c l e  regul at ions  are i mposed on the carr i e r  of  radioact i ve materi a l s 
beyond those req u i red fo r a ca rri er  of  any hazardous materi a l . Truck safety i s  governed by the 
B ureau of Motor Ca rri er  Safety of DOT , wh i ch imposes veh i c l e-safety standa rds on  a l l  truck 
carri ers (49 C FR P art 325 , 386-398 ) .  Al ong wi th other funct i on s , the Bureau conducts unannounced 
ways i de i n spect ions  of veh i c l es and dri vers . Duri ng the i ns pect ion , the con d i t i on and  l oad i ng of 
the veh i c l e  and  t he dri vers ' documents a re chec ked . These check s are pe rformed on a l l  truck 
ca rri ers .  

Ra i l  cars and trucks  carry i ng  HLW wi l l  be pl acarded accord i ng  to 49 CFR Part 1 72 .  DOT Regu l a t ion 
49 CFR Part 1 74 . 8  s pec i fi e s  that each p l acarded ra i l  car  and  each adjacent car be i ns pected by a 
d u ly  authori zed representat i ve of  the ca rri er  or DOT at  each req u i red i n spect ion  po i n t  to 
e n s u re that the cars are i n  a safe cond i t i on for transportat i on .  The i n spect i o n  i nc l udes a 
vi s ua l  i n spect ion for obvi o u s  defects  o f  the run n i n g  gear and  any l ea kage of contents . 

D . 2 . 4  Ro uti ng 

The DDT proposed rout i ng  regu l at i ons  ( HM- 1 64 ) 6  were publ i s hed on Jan . 30 , 1 980 , fo r comment . 
F i n a l '  ro uti ng regul at ion s  were pub l i shed by DOT on Jan . 1 9 ,  1 981 , 5  a nd  wi l l  become effect i ve on 
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Feb .  1 ,  1 982 . HM- 1 64 attempts to reduce potent i a l  haza rds through avo i d i n g  heav i l y  popul ated 
a reas and m i n i mi z i ng travel t imes . Hazards wi l l  be reduced by u s i ng i nterstates or a l te rnati ves 
sel ected by states , referred to as " prefe rred h i g hways . "  Under i ts authori ty to regul ate 
i nterstate tran sporta t i on s afety ,  DOT can pro h i b i t  bans and restri ct ions  i mposed by state and 
l ocal l aws as  " undue restri ction  of  i nterstate commerce . "  DOT ho l ds that di fferent ,  confl i cti ng 
req u i rements among j ur i sd i ctions  may be unduly restri cti ve to s h i ppers and carri ers and may add 
to acc i dent ri sks  by di vert i ng s h i pments to h i g hways havi ng h i gher acci dent rates . State and 
l ocal req u i rements wo u l d be preempted by the proposed regu l ati ons if they 

1 .  comp l ete l y  proh i bi t travel between any two po i n ts served by h i ghway ; 

2 .  proh i b i t  the use o f  a n  i nterstate h i ghway , i ncl ud i n g  proh i b i t i on o f  travel based o n  t i me of  
day , wi thout des i gnation  of  a n  eq u i va l ent p referred h i g hway a s  a subs t i t ute in  accordance 
wi th the p rovi s i ons  of  the regu l at i on ; 

3 .  req u i re use o f  a preferred h i ghway except i n  accordance w i th the prov i s i ons  o f  the 
regu l at ion ; 

4 .  req u i re prenot i f i cation  o f  s tate and/or l ocal a uthori t ies  o r  escort ; 

5 .  requ i re spe c i a l  personnel o r  eq u i pmen t .  

T h e  DOT ru l e  wi l l  requ i re a p l acarded ve h i cl e carry i ng a l arge-quant i ty package o f  radi oacti ve 
mate ri a l s ,  other than spent fue l , to be operated wi th an advance wri tten ro ute p l an prepared by 
the carri er  for a route on preferred h i ghways that wou l d res ul t i n  ri s k  to the fewest  persons and 
m i n i m i zed  trans i t  t i mes . Carri ers of HLW s h i pments wo u l d be req u i red by DOT to use i ntersta te 
urban c i rcumferent i a l  or bypass  routes , i f  avai l ab l e ,  to avo i d  c i t i e s . I f  c i rcumferent i a l  or  
bypass  routes are not  ava i l abl e ,  carriers cou l d use i nterstate or  preferred h i ghways that pass  
through urban area s .  

Ra i l  transportation  of HLW wou l d b e  s i mi l a r to other l oads routi ne l y  trans ported , i ncl ud i ng 
hazardous nonrad ioact i ve materi a l s .  Ro utes a re f i xed by ra i l  l ocati ons , and  urban areas cannot 
be readi l y  bypassed by a l te rnat i ve routes . Certa i n  rout i n g  restri ct ions  may a l so be establ i shed 
by the states or d i ctated by poor track  con d i t i ons in some a reas . DOT has not i ss ued any regu l a 
t ions  rega rdi ng  rout i n g  of hazardous materi a l  for ra i l  s h i pment .  

0 . 2 . 5  Handl i ng 

Duri ng  handl i n g ,  DOT requ i res the carri ers of radi oacti ve materi a l s  to perform spec i a l actions  
in  addi ti on to those  requ i red for other hazardous materi a l s .  Because the sa fety o f  radi oacti ve 
mater ia l  tran sport i s  primari l y  governed by packag i n g  des i gn regul ations , the spec i a l  actions  
are l arge l y  l i mi ted to  admi n i s trat i ve acti ons such a s  documenti ng , certi fyi ng , and  p l aca rdi ng . 
Howeve r ,  one i mportant action  i s  to ens ure that rad iat i on l evel s are not exceeded i n  a ny s h i pment .  
Reg u l ati ons descri be the  a l l owabl e radi at ion  l evel s ,  the  req u i rement for tamper-i ndi ca t i n g  
sea l s ,  a n d  i nspect ions  t o  ensure that packa g i n g  remai n s  wi thi n acceptabl e rad i a t i on l eve l s .  
Reg u l ati ons  a l so descri be spec i a l  handl i ng requ i rements such  a s  the restri ctions  on the swi tch
i n g  of ra i l  cars that are l oaded wi th rad ioacti ve materi a l and  p l acarded ( 49 CFR Part 1 74 . 83 )  
and  the pos i t i on o f  the p l a carded car o n  a mov i ng or  stand i ng  tra i n  ( 49 C FR Part 1 74 . 89 ) . 

0 . 2 . 6  Phys i cal protecti on 

HLW conta i ns a l most a l l of the f i s s i o n  products from the processed spent fue l and  a l so sma l l 
q uant i t i e s  of  unrecovered uran i um and p l uton i um .  HLW woul d not be a cred i b l e  source of  strateg i c  
quanti t i es o f  p l uton i um because the res i dual  p l uton i um concentration  i n  the HLW i s  very di l ute 
and extract ion  of the p l uton i um i s  not practi cal . Thus , un l i ke spent fuel , phys i ca l  protection  
of HLW s h i pments i s  not  req u i red .  

0 . 3 PACKAG I NGS FOR TRANSPORT I N G  SOL I D  HLW 

HLW generated at S RP w i l l  be so l i d i fi ed i n  can i sters that have a 0 . 61 -m outs i de d i ameter and are 
3 m l on g .  The packag i n g  used to transport these cani sters wi l l  be heavi l y  s h i e l ded casks  
s i mi l ar to those used to s h i p  s pent reactor fuel  by truck or  by ra i l . 

0 . 3 . 1  Genera l  descripti on of HLW pac kagi ng 

Packag i ngs u sed to transport HLW a re be i ng des i gned to p rotect the publ i c  duri ng  normal and 
acc i dent con d i t i o n s  of transport . Packag i ngs  are des i gned to spec i f i ed s h i e l d i n g  l evel s and are 
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requ i red to conta i n  the HLW duri ng  normal  and accident cond i t i ons  expected duri ng transpo rtati on 
of  HLW. The acci dent con d i t i ons  a re s imul ated by a set of sequenti a l  tests [49 CFR  
Part l 73 . 398 ( c ) ] :  

1 .  free drop  through 9 m onto a f l a t ,  essenti a l l y  unyi e l d i n g  s u rface , stri k i ng i n  a pos i ti on 
fo r wh i ch maxi mum damage i s  expected , 

2 .  puncture from l -m d rop onto a l 5-cm-d i am ,  perpendi cul ar  mi l d  steel bar  that has a fl at end 
and i s  mounted  on an unyi e l d i ng s u rface , 

3 .  exposure of the who l e  packagi ng  to a temperature envi ronment of 800 ° C  for 3 0  mi n ,  and 

4 .  i mmersi on under 1 m of water for 8 h ( fo r  f i s s i l e  materi a l s  packagi ng  on l y ) . 

These condi t i on s  are desi gned to produce severe damage that exceeds the damage that woul d be 
expected for the vast major i ty of transportati on acci dents . A cask must be s hown to s urvi ve 
these condi tions  e i ther by actual test or u s i n g  anal yti cal  methods . Survi val cons i sts of  
( 1 )  conta i nment of t he  HLW , a l l ow i n g  o n l y  l im i ted re l ease of rad ioacti ve mate r i a l  [ a s  spec i fi ed 
by regul ation  - 49 C FR l 73 . 398 ( c ) ]  and ( 2 )  no l os s  of s h i e l d i ng beyond spec i fied  l imi ts . 

D . 3 . 2  Pac kage descriptions  for HLW 

HLW casks are currentl y be i n g  des i gned and a reference des i gn concept has been compl eted for 
both truck and ra i l  modes .  Th i s  concept i s  referred to as a convert i b l e  cas k .  The reference 
ra i l  cask wi l l  have i n terchangeab l e  baskets that can accommodate various  n umbe rs of cani sters . 
The cask des i gn i s  fl exi b l e so i t  can be used to transport HLW from I daho Nati onal  Eng i nee r ing  
Laboratory and  Hanford , as  we l l  a s  from the  Savanna h R i ve r  P l ant .  Because the  wastes at these 
faci l i t ies  vary in compo s i t i on , the convert i bl e cask des i gn wi l l  be effect i ve and effi c i ent  fo r 
transport i ng the many types of  wastes . 

F i g ure 0 . 1  i s  a drawi ng  of  a conve rti bl e  ra i l  cask and s hows the se l ections  of baskets that 
wou l d  be ava i l ab l e .  The waste wi th the l argest amount of  act i v i ty woul d have to be s h i pped wi th 
the greatest  re l a ti ve amount of s h ie l d i n g ,  w h i c h  in turn woul d be provi ded by the basket wi th 
the l east capaci ty .  

The  truck cask des i gn is  al so convert i b l e ,  except that  the  baskets are i n te rchangeabl e to  reduce 
we i gh t .  Because o n l y  o n e  can i s ter can b e  accommodated , onl y the wei ght o f  the basket c a n  be 
changed . A cani ster that does not need to be s h i el ded as heavi l y  can be s h i pped w i th a l i ghter 
basket to reduce the overal l we i ght , thus m i n imi z i ng the cost of  transportation  by tak i ng 
advantage of l owe r s h i pp i ng  costs for haul i ng l i ghter l oads . 

For the reference case of  gl ass HLW form , the most l i ke l y  ra i l  cask confi gurat i on fo r SRP i ncor
porates the fi ve-can i s te r  basket.  Th i s  con fi guration  provi des the eq u i val ent of  23 cm of  sol i d  
steel  s h i e l d i ng , and fu l l y l oaded , a cask o f  t h i s  confi guration woul d wei g h  about 85 tonne . 

0 . 4  METHODOLOGY 

Th i s  section d i scusses the methodol og i es used to ca l cu l ate the radi o l og i ca l  and nonradi o l og i ca l  
i mpacts of  transport i ng S RP waste s .  

0 . 4 . 1  Rad i o l og i cal i mpacts 

The rad i o l ogi cal i mpacts o f  transport are cal cu l ated for both normal a nd  acc i dent cond i t i ons . 
Impacts from normal  transpo rt are conseq uences ( i . e . , they wi l l  occur ) , whe rea s i mpacts from 
acci dents dur ing  transport , estimated on the bas i s  of expected acci den t rate s ,  are ri s ks ( i . e . , 
they may o r  may not occur ) .  R i sks  are presented here as expected i mpacts ( consequences x 
acci dent rates ) .  

0 . 4 . 1 . 1 Impacts re s u l t ing  from norma l transport 

In normal  transport , a cask of waste arr i ves  at i ts desti nation  wi thout re l ea s i n g  i ts contents 
and wi thout l oss  of  s h i e l d i n g .  The expos ure of  peop l e  to rad i ation  ar i ses o n l y  from the rad i ation  
that  penetrates the  cask .  Even  though  rad i at i on s h i e l ds are i ncorpo rated i nto cask  des i gn to 
protect the publ i c  as the cas k passes by , the cask of HLW exposes the nearby popul ation  at a 
very l ow dose rate ; after i t  has passed , howeve r ,  no further expos ure occurs . 
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Peop l e  nearest the ro utes used to tran sport the HLW recei ve the g reatest doses . The pop u l a t i o n 
groups exposed to rad i at i on a re ,  i n  order of  dec reas i ng exposure , peo p l e  work i ng i n  the v i c i n i t , 
o f  the casks  and those accompany i n g  them ( tra i n  crew or truck dri vers ) and bystande rs , i n c l u d i n �  
those l i v i n g  o r  work i n g  a l ong a route ; pas s i ng motori sts ; and tra i n  pa ssen gers . A computer 
code , RADTRAN- I I ,  was devel oped to cal cu l ate expo s u res  to these popul a t i on groups . 

I n  RADTRAN- I I , 7  the assessment of  popu l at ion  dose dur in9 norma l transport i s  based on the 
a s s umpt i on that the source of  rad i at ion  ( e . g . , the cas k )  i s  a po i nt source of  exte rnal  penetrat i ng 
radi a t i on . Us i n g  the d imens i ons  of  a ca s k ,  the strength of  an eq u i va l ent po int  source is ca l c u 
l a ted , from wh i ch exposures to  var ious  popu l at i on g roups a re ca l c u l ate d .  T he  a ctua l  equations  
used to  ca l cu l ate expo sures d i ffer  between popu l at ion groups and trans po rtation  modes , but the i r  
bas i s  i n  the po i nt-sou rce a s s umpt ion  i s  the same . Deri vati ons of  the vari ous  equations  are d i s 
c u s sed thorough l y  i n  the RADTRAN- I I  doc umentat i on .  7 

A maxi mum i nd i v i dua l  dose , the dose to a n  i n d i v idua l  who l i ves bes i de a ra i l  track  or h i g hway , 
i s  not ca l cu l ated by RADTRAN- I I  but i s  ca l c u l ated by u s i n g  the fo l l ow i n g  equation  and by assum i n g  
that t h e  person l i ves 1 5  m from t h e  h i ghway or ra i l  track a n d  that the veh i c l es or  tra i ns pass 
by at 24 km/ h .  

where 

Dose/sh i pment (m i l l i rem)  = 2 . 0  x 1 0- 3 (K/v ) I(x)  , 

K = dose rate facto r ,  mrem-m2/ h ,  

x perpend i cu l ar d i stance of i nd i v i dua l  from s h i pment path , m ,  

v = average vel oc i ty ( kph ) o f  the s h i pment pas s i ng that po i n t ,  

r d i stance of  i nd i v i dual  from the veh i c l e pass i ng ,  m ,  

( 0 . 1  ) 

B (r )  Berger b u i l dup factor for exposure i n crease . A s  a photon beam trave l s toward a 
targe t ,  some of  the energy i s  atten uated by co l l i s i ons  w i th a i r  mol ecu l e s .  Th i s  i s  
expressed by the exponenti a l  decay funct i on , e-ur . Howeve r ,  some of  the sca ttered 
energy wi l l  be rescattered back towa rds the ta rget . The Berger b u i l dup  fa ctor 
accounts for th i s  and is defined a s :  

B ( d) = 0 . 0006r + 1 . 

u = absorption  coeffi c i ent for a i r  3 . 6  x 1 0-4 m- 1 •  

The val ues for ( 2 . 0  x 1 0- 3 )  I ( x )  versus d i stance are pl otted i n  Fi g .  0 . 2 .  The va l ues read from 
th i s  cu rve can then be adj u sted fo r the part i c u l ar veh i c l e  s peed and dose-rate factor to produce 
a conseq uence factor per s h i pment . 

0 . 4 . 1 . 2  Impacts due to a cc i dents i nvol v i ng HLW 

The i mpacts that cou l d resu l t from transportat ion acc i dents a re ca l cu l ated in RADTRAN - I I ,  but 
the re su l ts are g i ven in  terms of  popu l at ion exposure .  To b e  cons i stent w ith other  parts o f  
t h i s  env i ronmental i mpact statement , these popu l at ion  resul ts were not p resented . I nstead , 
a cc ident scena rios  we re defi ned and doses were estimated fo r an i ndi v i d ua l  exposed to the 
ma x i mum extent . 

Two types of acci dents were con s i dered :  o ne i nvol v i ng a part i a l  l oss  of  contents and the other a 
l os s  of s h i e l di n g .  I n  each of  these a c c i dents , the i nd i v i dual  exposed to the max i mum extent 
stood wi th i n  30 m of the cask  for 0 . 1  hour .  

I n  the  l os s  of contents scenari o ,  the  cask  experi ences both seve re impact and f i re .  The ca s k  
and can i s ter  are ass umed t o  be breached , a l l owi ng  a re l ease o f  radi onucl i des  i nto the envi ron
ment . Two exposu re pathways a re consi dered : i n hal at ion  of  sus pended radi onuc l i des  and g ro und
s h i ne resu l t i n g  from gamma emi tters depo s i ted onto the ground surround i ng the i nd i v i dua l . These 
are the two pathways for acci dents i nvol v i n g  rel ease that are cons i dered in RADTRAN - I I  and that 
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were found to provi de the major ity of  exposu re .  Fo r the i nha l at ion  pathway , the conseq uence i s  
c a l c u l ated w i th the fo l l owi ng  equati on : 

where 

Oo se (m i l l i rem ) = C (x )  x D x Br x t X 1 0 3 ,  ( 0 . 2 )  c 

C(x )  1 / ( 2nx2 V) , the concentrat ion  o f  rel eased a ct i v i ty at a d i stance x ( m )  from the 
source , �C i /m 3 ;  the vel o c i ty at wh i c h  materi a l  spreads out un i formly from the source , 
V = 1 mi s ,  

Dc dose commi tment factor for the waste , 

Br breath i ng rate of  an  exc i ted i nd i v i dual  ( 1 1 75 L/h  fo r adul ts , 780 L/h  for c h i l dren , 
a nd 350 L/h for i nfants ) ,  

t = the t ime an  i nd i v i dual  stands breat h i ng at x m from the source . 

The grounds h i ne dose i s  cal c u l ated u s i n g  the fol l owi ng model : 

where 

Dose ( mi l l i rem) = qL £n(h2 + r2) X t , 
r2 r2 

q mi l l i c ur ies  rel eased , 

r = radi us  of  a source d i s k  = 1 00 m ,  

( 0 . 3 )  

h he i ght a bove gro und o f  target ( 1 00 cm for adu l ts , 50 cm for chi l dren , and  20 cm fo r 
i n fants ) , 

r gamma rad i at ion  funct i on for a radi onuc l i de ( mi l l i rem-cm2/ h -mi l l i curi e )  , 

t t ime an i n d i v i dua l  stands at a po i nt x m from the source . 
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The second type of acc itlent consi dered 
i s  assumed )  compromi ses  cask  s h i e l d i ng 
of such  damage i s  an i ncrea se of gamma 
poi nt-source exposure model was used : 

i s  a l oss-of-s h i e l di ng acci dent , whe rei n  impact ( no fi re 
but does not breach the cav i ty or contents . The resu l t 
radi ation  i n  the area a round the ca s k .  The fol l owi ng 

whe re 

Dose (m i l l i rem ) = 5 . 2  x 1 06 CE X 
1'2 

t , 

C = c u ri es " rel eased , "  see d i scuss i on on pseudorel ease fracti ons i n  Sect . 0 . 5 ,  

E rad i onuc l i de photon ene rgy l eve l , MeV ,  

l' = di stance between source and i nd i v i dual , cm , 

t time the i nd i v i dual  was exposed , h .  

( 0 . 4 )  

These equations cal cu l ate t h e  consequence o f  an  acc i dent shoul d i t  occ u r .  Beca use these acc i dents 
a re not l i ke ly  to happe n ,  the i r  consequences a re we ig hted by mul t i pl yi ng  them by the i r  probab i l i ty 
of occ urrence . The product of  the mul t i pl i cat ion i s  the ri s k ,  wh i ch oftent imes  i s  refe rred to 
as the expected consequence . 

0 . 4 . 2  Nonrad io l og i ca l  impacts 

The nonrad i o l og i ca l  impacts of transportat ion are cal cu l ated fo r both normal and acc i dent con
d i t ions , but, only the methodol ogy fo r normal condi t ions are con s i dered here . Because of i ts 
s impl i c i ty ,  the methodol ogy used i n  ca l c u l ating  impacts from transportation  acc i dents wi l l  be 
evi dent from the d i scuss ion of the a cc i dents themse l ves . 

Fo r th i s  ana lys i s  i t  i s  a ssumed that the HLW wi l l  be transported by a d i esel -powered truck or 
tra i n .  The nonradi o l og i cal  impacts of transport ing  nucl ear mate ri a l , i ncl ud i ng the impacts from 
acc i dents , are the same as those transport i ng nonn ucl ear materi a l . That i s ,  the nonradi ol og i ca l  
impacts d o  not con s i der  the characte ri st i cs of the cargo . 

Fug i t i ve dust wi l l  be generated i n  the turbu l ent wa ke beh i n d  a s h i pment , and chem i ca l  effl uents , 
i nc l ud ing part icu l ates , su l fur  ox ides ( SOx ) ,  n i t rogen ox ides ( NOx ) ,  ca rbon monox i de ( CO ) , and 
hydrocarbon s ( HC ) , wi l l  be emi tted because of the combustion of d iesel fuel . Addi t iona l l y ,  heat 
wi l l  be generated from the combu stion of d i esel  fuel  and by the rad i oact ive decay of the waste . 

Procedu res  used to obta i n  amounts of the pol l utants em i tted and to pred i ct a concentration  due 
to an as sumed amount of traffi c a re d i s cussed in th i s  sect ion . 

0 . 4 . 2 . 1  Fugi t i ve dust source terms 

Fugi t i ve dust generated on roads i s  computed u s i ng the fol l owing  equation devel oped for paved 
roads . As the equat ion ( Eq .  0 . 5 )  i nd icates , the source term is a funct i on of veh i c l e  we i ght . 
Because the HLW casks  a re very heavy , more fug i t i ve dust wi l l  be generated when they are h a u l ed 
than when l oads more representa t i ve of genera l commerce are hau l ed .  

where 

E = ( 0 . 45 ) (fo ) (50g0 )(�r 8 ( SZ ) (F) , 

E source term ,  g/km ; 

S % of s i l t  on the h i g hway ( 1 0 ) ; 

L dust l oading ( 1 500 l b/mi l e ) ; 

W = we ight  of truck-tra i l e r ( 37 ton ) ; 

SZ = fract i on of dust l ess  than 1 5  �m ( 0 . 5 ) ; 

F = convers i on factor 284 m i l  e-g 
km- l b  

( 0 . 5 )  
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The val ues gi ven i n  parentheses are the val ues used i n  th i s  report and are taken from Ref .  8 .  

N o  recommended method i s  ava i l abl e for comput i ng the fug i t i ve dust entrai ned i n  the turbul ent 
wake of  a pass i ng ra i l  car .  For t h i s  report , the quant i ty entra i ned i s  assumed to  be  1 0% of that 
entra i ned beh i nd a tru c k ,  based on  work presented i n  Ref .  9 .  

0 . 4 . 2 . 2  Veh i cu l ar  exhaust emi ss ions  

Emi s s ion factors for parti cu l ates , S02 ' CO, hydroca rbons , a nd  NOx from heavy-duty , di esel -powered 
trucks and tra i ns a re cal cu l ated u s i ng EPA recommendations . 1 0 , l l 

0 . 4 . 2 . 3 Pol l utant concentrations  

The pol l utant concentration  is  cal cul ated u s i ng the  c l a s s i c  l i ne-source model of  d i ffus i on i n  
wh i ch the wind  i s  assumed to be bl owi ng i n  a d i rection perpendi cul ar  to the roadway . The geo 
metry i s  represented i n  Fi g .  0 . 3  a nd the equation i s  g i ven bel ow . 

where 

x = average concentrat i on , 

Dmax 805 m
' 

( see Fi g .  0 . 3 ) , 

um i n  30 m ( see Fi g .  0 . 3 ) , 

u = wind  speed : 3 m/sec , 

x downwi nd d i stance ( m ) , 

K = source tenn (� ) . 
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Furthermo re , the travel i s  ass umed to occur a l ong a generi c mi l e  wi th popu l ati on dens i t i es as 
descri bed in Re f .  1 2 . Neutral atmospheri c cond i t i ons are assumed , and the traffi c fl ow is one 
truck or  tra i n  pas s i n g  a l ocation per hour .  

0 . 5  ACCI DENTS 

Th i s  sect ion  d i scusses acc i dent envi ronments and the re l eases that mi ght occur when the most 
extreme c red i b l e  envi ronments are po stu l ated and defi nes how l i ke ly  these acci dent envi ronments 
wo u l d  be . 

0 . 5 . 1  Acci dent envi ronments 

Because HLW has not been s h i pped i n  the Un ited States , acci dent experi ence fo r spent fuel wi l l  be 
d i scussed . The casks  that carry spent fuel have been proven , e i ther by actual tes t i ng or by 
ana l ys i s ,  to s urvi ve hypothet i c a l  test con d i t i ons that a re more severe than the vast major i ty of 
tran sportat i on acc i dents . These test condi tions a re descri bed in  Sect . 0 . 3 . 1 . HLW casks wi l l  
a l so have to be shown to s urvi ve these acc i dent test condi t ions . Actua l acci dent experi ence 
i n vo l v i ng spent fuel casks  i s  l i m i ted , and no acci dent has occurred that was severe enough to 
cause re l ease of radi oacti ve materi a l . 

Tests conducted on spent fuel casks  at Sand i a  Nat i ona l  Laboratori es have s i mu l ated ve ry severe 
acc i dent condi t ions . Despi te the ext reme severi ty of the con d i t i ons i n  these tests , onl y l i m i ted 
damage resu l ted to the casks . 1 3  

General l y ,  to cause a cask  to re l ease any of i ts contents , extremely  severe acci dent cond i t i ons 
must be created or  postul ated for ana lys i s .  A c red i b l e  scenario  that coul d res u l t  in  a re l ease 
of  radi oact i ve mater i al wo ul d have to i nc l ude very severe impact , the ve l o c i ty of wh i c h i s  
dependent o n  i mpact geometry , and/or a very severe fi re o f  l ong durat i on . Such  postul ated con
d i t i ons a re very un l i ke ly  during ra i l  or truck transport . 1 4  

0 . 5 . 2  HLW re l ease fractions  duri ng acc i dents 

In  th i s sect i on , the rel ease fracti ons that co u l d  resu l t from acci dents i n vo l v i ng the waste 
sh i pments from S RP w i l l  be defi ned and assumpt ions wi l l  be d i scussed . These re l ease fractions  
wi l l  be  presented in  terms of the fraction  of total i n ventory re l eased . The i n ventories  of these 
wastes have been defi ned i n  Sect . 3 . 3 . 1 . 4 .  

The re l ease fractions and assumpt ions g i ven here are meant to be i ndependent o f  the mode of 
transport o r  cask  capaci t i e s .  

The re l ease of materi a l  during  a transportat ion  a cc i dent i n vo l vi ng an HLW g l ass i s  ass umed to 
occur  i n  two steps : ( 1 ) materi a l  i s  rel ea sed from the can i ster conta i n i ng the g l ass to the cask 
cav i ty and ( 2 )  materi a l  is  then re l eased from the cav i ty to the envi ronment . I n  th i s  ana l ys i s ,  a 
fract i on of 1 0-4 i s  chosen fo r the rel ease fract ion  from the HLW can i ster to the cask cav ity 
because the can i ster wi l l  deform on impact and wou l d not crack substanti a l l y .  Actual  tests of 
g l ass-fi l l ed can i sters ( unprotected by the cas k )  conducted by ROSS 1 5 i ndi cate that materi a l  i s  
not expected to be re l eased from the cani ster even after i mpacts of 48 kp h ; on l y  traces may be 
rel eased after impacts of up to 1 28 kph . 

Based on anal yses of RO SS 1 5  a nd B unnel 1 6 , severe i mpacts on HLW g l asses are not expected to 
generate much g l ass powder that i s  a resp i rabl e s i ze .  The data that Ross obta i ned show val ues 
fo r the percentage of materi a l , generated ( not rel eased to the cas k )  from an i mpact that woul d be 
resp i rabl e ,  range from 1 0- 8 wt % for a 30-kph impact to 7 x 1 0-2 wt % for a l 28-kph i mpact . The 
val ue se l ected fo r th i s  ana l ys i s  was 1 0-2 wt % or  a frac t ion  of 1 0-4 .  Th i s  i s  equi val ent to 
say i ng  that fo r each k i l og ram of HLW g l ass i n  the cask , 1 x 1 0 -4 kg wo ul d be in a powder of 
respi rabl e s i ze after an impact ; the tota l quant i ty of res pi rabl e materi a l  generated i ns i de the 
cask  woul d be dependent upon the tota l  wei g ht of g l ass i n  the cas k .  The fraction  of materi a l  
l ess than  1 0� rel eased from the  HLW  cani ster to  the cask  cav ity wo ul d then be  1 0 - 8 ( as shown 
be l ow ) . 



Gl ass  

Fraction  
g l ass  rel eased 
to the cav i ty 

1 0-4 

0- 1 3 

Fract ion  of re l ea sed 
materi a l  l ess  

than  1 0)1 

1 0 -4 

Total  fraction  of  
mate r i a l  l ess  than 

1 0)1 rel eased to 
cavi ty ( not yet to 

the envi rontment )  

1 0-8 

The quest ion now becomes how much of  t h i s  fracti on reaches the envi ronment thro ugh the damaged 
cas k .  Because HLW c a s ks wi l l  be very s i mi l ar to spent fuel casks , t h i s  ana lys i s  bases i ts 
re l ease fracti ons  from the cav i ty to the envi ronment on the col l ecti ve j udgment of  a works hop 
conducted to anal yze spent-fuel transportati on acci dents . 1 S  The j udgment i nherently rel i es on 
the engi neering  j udgment of c a s k  des i g ners and cask tran sporte rs .  F i ve percent of  the parti cu
l ates was estimated to be  rel eased from the cav i ty of  a gas-fi l l ed cask  to  the envi ronme n t .  1 7  
The total fraction  of  resp i rab l e materi a l  re l eased from the HLW can i ster to the cask  cav i ty and  
then to the  envi ronment i s  5 x 1 0- 1 0 ( see Tabl e 0 . 1 ) .  Th i s  i s  the  fraction  used  fo r the  i nha l a
t i on pathway because  a l l o f  the respi rab l e mate ri a l  i s  a ssumed to  be aeroso l i zed because of  the  
fi re . Fo r groundsh i ne cal c u l ati ons , a fracti on of  5 x 1 0-6 i s  ass umed beca use mate ri a l  i n  
parti cl es o f  a l l s i zes  i nc l ud ing  those l arge r  than 1 0)1 , contri bute to th i s  expos u re .  

Table D . 1 .  Release of H LW to the environment 
in loss-of·contents accident 

Groundsh i ne and respirable release fractions 
Pathway 

I n halation 

G roundshine 

H LW to cavity 

1 E-8 

1 E-4 

Cav i ty to env i ronment 

5 E-2 

5E-2 

Total 

5E-l0 

5E-6 

Rel ease fractions  for the other type of  acci dent con s i dered are ca l c u l ated for a cask  damaged 
o n l y  enough to compromi se i ts s h i e l di ng . The s h i e l d i n g  i s  ass umed to fa i l  a l ong a c i rcumferent i a l  
crack of varying  wi dths ( 0 . 1  c m  t o  1 . 0 cm) , and  " pseudorel ease"  fract i ons  are cal c u l ated a s  
defi ned i n  N UREG 0 1 70 . 1 2 

0 . 5 . 3  Acci dent rates and  probabi l i t ies  

Accordi ng to  the Tran sportation  Technol ogy Center ' s N uc l ear  Materi a l  Transportati on Acc i dent  data 
base , 1 8  on ly  one acc i dent i nvo l vi ng spent fuel has occurred s i nce 1 971 . I n  th i s  acc i dent ,  a 
t ruck  hau l i n g  a spent fuel cask  conta i n i ng an assemb ly  ran off a roa d  and overturned , k i l l i n g  the 
dri ve r .  The s pent fuel cask was undamaged , and  no re l ease  occurred . No acc i dents  i n vo l vi ng 
s pent fue l have occurred dur ing  ra i l  transportation . 

The probab i l i t i es used i n  th i s report a re based on overa l l acci dent rates fo r rai l and  truc k that  
have been repo rted previ o u s l y . 1 9 , 2 0 The val ues a re :  9 . 3  x 1 0- 7 rai l car  acc i dents  per car- km 
and  1 . 6 x 1 0- 6 acc i dents per truc k-km .  

Because of  the l imi ted number of  severe trans portation  acc i dents that have occurred , t he  fract i on 
of  acc i dents  that wou l d  a l l ow rel eases  from a HLW cask  must be est imated . McC l u re 1 9 has esti 
mated the fraction  of  acci dents i n vo l v i ng  on l y  impacts ( as i n  the l os s -of-s h i e l d i ng acc i dent )  
that a re more severe than the  regu l atory test  condi t ions  to  be 0 . 1 %  fo r both truck  and  ra i l . 
Esti mates for the fract ion of  a c c i dents i nvol v i ng on ly  fi re that are more severe than the regu l a 
tory test con d i t i ons  are 0 . 2% for ra i l  and 0 . 1 %  for truc k .  

Because a l oss-of- contents a c c i dent i nvol ves both fi re and impact , the above fractions  must be 
comb i ned .  Because the proba b i l i t i e s  fo r impact-on l y  and  fi re-on l y  acc i dents were deri ved con
s i der ing  them a s  i ndependent events , the percentages of acc i dents i nvol vi ng both fi re and i mpact 
(as in the l oss-of-contents acc i den t )  that a re more severe than the regu l ato ry test  cond i t i ons  
a re 0 . 0002 for  ra i l  a nd  0 . 0001 for truc k .  The prec i s i on of  such  numbers c a n  r i ght ly  b e  q uesti oned 
because of the l ac k  of  data for severe acc i dents ; the order of magni tude of  the probab i l i ty i s  
more important and  i s  probab ly  i n  the range o f  one i n  one mi l l i on .  That i s ,  i n  every one mi l l i on 
acc i dents of  a l l severi ti es , one or two acc i dents at l east  as severe as the scenarios  i nvol v i ng 
i mpact and fi re coul d be expected . 
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Tab l e  0 . 2  i s  a tabul at ion  o f  probabi l i t i es for acci dents for SRP HLW j the probabi l i t i es a re very 
smal l .  To determ i ne the acci dent rates o f  these extreme ly  severe acci dents , the pro bab i l i ty 
that an acci dent i s  so severe i s  mul t i p l i e d  by the overa l l  acci dent rate for truck and  ra i l . 

Table 0.2. Accident rate for worst-case accidents for SRP H LW 

Accident 

Overall accident 
rates 
(km-1 ) 

Truck Rail  

Probability that an 
accident wil l  be 

a worst case 
(accident-1 ) 

Truck Rail  

Accident rate 
for 

worst case 
(km- 1 ) 

Truck Rail 

Loss-of-sh ielding 

Loss-of-contents 

1 .6E-6 9.3 E -7 <1 .0E-3 <1 .0E-3 <1 .6 E -9 <9.3E- 1 0  

1 .6 E -6 9.3E-7 < 1 .0E-6 <2.0E-6 <1 .6E-1 2 < 1 .9 E -1 2  

0 . 6  I MPACTS OF  TRANSPORTATION DURING NORMAL CONDITIONS 

I n  th i s sec t i on , the i mpacts of normal t ransport wi l l  be ca l cul ated  accord i ng  to the methodol ogy 
descri bed ( Sect . 0 . 4) . The i nput data used to cal cul ate these i mpacts a re al so presented . 

0 . 6 . 1  I nput data for cal c u l a t i ons  

Many i n put data a re requ i red  to  cal cu l ate the  i mpacts from normal transpo rt and  from acci dents . 
Much o f  the data used i n  t h i s  anal ys i s  i s  consi stent wi th data used i n  NUREG-01 70 , Final Environ
mental Statement on the Tran8portation of Radioactive Material by Air and Other MOde8, 12  and  
w ith  recommended data that a re ava i l abl e a s  defaul t i nput to  RADTRAN -I I . 7  

Tab l e  0 . 3 l i sts some o f  the m i scel l aneous data used i n  th i s ana l ys i s .  The data i n  the tab l e  a re 
sel f-expl anato ry wi th the excepti on o f  the bottom row of  data . The dose rate at  2 m from an 
extended vert i cal pl ane of a ra i l  car o r  tra i l er edge is  assumed to be 1 0  mi l l i rem/h  whi ch i s  
the regul atory l im i t .  Us i ng th i s  va l ue wi l l  resul t i n  a greater than expected dose  t o  the 
publ i c  ( i . e . , i t  wou l d be a conservati ve estimate ) .  

0 . 6 . 2  Un i t-con sequence factors 

The un i t-consequence factors for normal transport are g i ven i n  Tab l e  D . 4 .  Separate factors are 
l i sted for the truck and  ra i l  modes . The fi rst factor l i sted i s  for an i nd i v i dual exposed to a 
sh i pment of  HLW a s  i t  passes . Imp l i c i t  i n  the i n d i v i dual  dose val ues are the assumpti ons : ( 1 ) 
the s h i pment passes at 24 kph , ( 2 )  the i nd i vi dual res i des at  a pO i nt 1 5  m from the sh i pment 
path , and  ( 3 ) the HLW i s  f i ve years o l d .  Th i s  facto r ,  a s  wi th al l s ubsequent factors , shoul d 
o n l y  be appl i ed when the con d i t ions  i n  the assumpti ons  a re met .  I f  they are not met ,  the val ue 
of the factor changes . Th i s  factor can be used to eval uate the dose to the i nd i v i dual  exposed 
to the maxi mum extent by S imp l y  mul t i p ly i ng i t  t imes the number of  sh i pments that pass by hi m .  

The next three factors are fo r the popu l a t i on a ffected by the sh i pments , that i s , the popu l a t i on 
l i v i ng wi th i n  0 . 8  km o f  the route ( o ff l i n k ) , the popu l at ion  mov i n g  a l ong  the route (on  l i nk ) , 
and  the popu l a t i on surroundi n g  the sh i pment when i t  i s  stopped . The fi rst two are conseq uence 
factors that have a per- k i l ometer bas i s ,  whi l e  the l ast  has a per-sh i pment bas i s .  Once aga i n ,  
these factors a re ca l cu l ated u s i ng assumptions , g i ven i n  Tab l e  D . 3 ,  that must b e  sat i s fi ed when 
the factors are to be appl i ed .  

The crew facto rs a re on  a per- k i l ometer bas i s j  the assumpti ons  used are g i ven i n  Tab l e  D . 3 .  The 
factor fo r the ra i l  crew has been set at zero for ra i l  because the exposures are so l ow .  Fo r 
a l l  case s ,  the factors are very smal l .  

D . 7  IMPACTS O F  ACC IDENTS DURING TRANSPORTATION 

In th i s secti on , the i mpacts of acci dents that may occur dur ing  transportat ion  are ca l cul ate d  
u s i ng the methodol ogy descri bed earl i er .  The i mpacts wi l l  be presented i n  un i ts o f  expected 
equi va l ent-whol e-body dose to an i ndi vi dual exposed to the maximum extent as  a resul t of a 
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Table 0.3. Miscellaneous data used in RADTRAN·II  calculations 

Parameter Truck 

N u m ber of crewmen 2 

Distance from source to crew, m 3 

Persons/km2 
High·population zone 386 1 
Medium-population zone 7 1 9  
Low·population zone 6 

Stopover time (4800·km trip l .  h 8 

Average exposure d istance wh ile stopped, m 20 

Persons exposed wh ile stopped 50 

Speed 
High·population zone, km/h 24 
Medium·population zone, km/h 40 
Low·population zone. km/h 88 

F raction of travel 
H igh·population zone 0.05 
Medium·population zone 0.05 
Low·popu lation zone 0.90 

Traffic count 
High·population zone, vehicles/h 2800 
Med ium·population zone, vehicles/h 780 
Low·population zone, vehicles/h 4 70 

Persons per vehicle 2 

Cask length, m 5 

Dose rate 2 m from the edge of cask railcar 
or truck tra i ler,  m i l l irem/h 1 0  

Table 0 .4. Unit·consequence factors for normal transport 
expressed as latent cancer fatalities 
per kilometer of travel (LCF Ikm I 

Truck Rai l  

Probable' Maximumd Probable' 

Rai l  

5 

1 50 

386 1 
7 1 9  
6 

8 

20 

1 00 

24 
40 
64 

0.05 
0.05 
0.90 

5 
5 

3 

5 

1 0  

Maximuma 

Maximum individualb 6.0 E -4  6.0 E -4  

Popu lation 
On l in k  
O f f  l i n k  

Stopsc 

Crew 

5.3E-9 
1 . 1 E -8 
5.8E -5 

6.5E-9 

1 .8 E - 8  
3.7 E -8 
1 .9 E -4 

2.2 E -8 

7.2E -l l 
1 .9 E - 9  
1 .2 E  - 4  

d 

2.4 E - 1 O  
6.4 E -9 
3.8 E -4 

d 

' F o r  a d i scussion of the meaning of these terms, refer to Appendix J.4. 
b For the maximum individual .  exposure is  recorded i n  terms of radiological 

dose ( m i l l i rem) per shipment, not LCF per kilometer. 
C LCF per shipment. 
dVerY small  relative to other factors. 

s i ngl e k i l ometer of travel . The i nput data used to ca l cul ate these impacts , wh i ch wi l l  be 
referred to as u n i t-r i s k  factors , are al so presented . 

0 . 7 . 1  Input data for ca l cu l ations  

Much of the data presented earl i e r  for normal transport wi l l  be used to ca l cu l ate i mpacts for 
acc i dents that may occur duri ng transpo rt .  However ,  add i t i onal data are requ i red for the 
acci dent impact ana l ys i s .  Other rad i o l og i cal factors used to descr i be the HLW are the curie 
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i n vento ry i n  the H L W ,  gamma-decay energ i e s , and dose convers i o n  facto rs . Standard a n d  � u r r � n l  
refe rences for gamma -decay energ i es2 1 and dose conver s i o n  facto rs? ? were se l ected . 

The u n i t- r i s k  factors  for the i mpacts of a c c i dents dur i ng  transpo rtati on  a re � i ven i n  Ta � l �  U . � .  
Sepa rate factors a re l i sted for truck  and ra i l  modes . The u n i t - r i s k  fac to rs a re � i ven  for � o t h  
the a c c i dent i n vo l v i ng a l o ss  o f  s h i e l d i n g  and the  acc i dent that i nvol ves the  l oss and d i �p�r�� 1 
o f  c onten ts . Both  factors have a per- k i l ometer ba s i s .  As a res u l t ,  tota l r i s k  i s  CiJ 1 c u l a tl,r) 1, / 
m u 1 t i p 1 y i n g  t hese u n i t- r i sk  factors by total k i l ometers s h i pped . 

Table 0.5. Unit·risk factors for accidents 
during transportation a 

Loss of sh ie ld ing and no release 
of contents,  m i [ t i rem/km 

Loss of sh ie ld ing  and release 
of contents,b m i t [ [ re m /km 

Truck 

2 . 6 E - 9  

1 .3E - 1 2  (ad u l t l  

1 .BE - 1 2  (ch i ld  I 
2 .4 E - 1 2  ( t n fantl  

d R !sk to an indiv idual e x posed to the maximum extent .  

R a i l  

7 . 3 E - 9  

7 . 6E - 1 2  
1 .0E - l l 
l .4 E - l l 

b Separate rISk factors are not  given for each pathway (groundsh i n e  and 
I n h alat Ion)  because the overwhelmmg majority of e x posure d u r i n g  a [oss-of
contents accident results from groundsh ine.  

To ca l c u l ate the u n i t -r i sk  factors , the con sequence of  the acc i dent scena r i o s  had to be ca l c u 
l a ted accordi ng t o  the equat ion  i n  Sec t .  0 . 4 . 1 . 2  a n d  then mu l t i p l i ed by the acc i dent rates . i n  
Ta b l e  0 . 2 . The con sequences a re g i ven i n  Ta b l e  0 . 6  and a re presented for each scena r i o  for 
each mode of transport and fo r each popu l a t i on age g ro u p .  

Table 0 .6. Accident consequences: Maximum individual exposure resulting from partial loss of contents 
or loss of shield ing, in m i l l irem 

Type of accident 

Release 
( C i l  I n fant 

Loss of contents 

G rounds h i n e  
I n halat ion 

Loss  of sh ie ld ing" 

R a i l  

0.94 

1 .6 E -4 

'Ca lculated only for a d u l t .  

Truck 

0. 1 9  

3.2 E - 5  

R a i l  

7 . 5  
2 . 5 E-3 

0 . 8  NONRAD I OLOG ICAL I MPACTS OF  NORMAL TRANSPORT 

0 . 8 . 1  Po l l utants  and thei r hea l th effects 

Truck 

1 . 5 

4 . 9 E - 4  

Dose 

C h i l d  Adult  

Ra i l  

5.5 

5.3 E -3 

Truck R a i l  

1 .  1 4 . 0  

1 . 1 E -3 3 . 5 E - 3  

7.8 

Truck 

8 . 0 E -
6.9 E .4 

1 . 5  

Po l l utants a re emi tted dur i ng no rma l t ran sport by combust i on  of  di esel  fuel , by the  passage of  a 
s h i pment over a dusty road s u rfac e ,  and by t i re wea r .  Combus t i on of  di esel  fuel generates S02 , 
C O ,  hyd rocarbon s ,  N02 , and part i c u l ate s .  The pa s s i ng of a s h i pment over a roadbed o r  h i g hway 
generates fug i t i ve dust , and t i re part i c u l ates a re gene rated from the abra s i on of ti res on the 
pavemen t .  Ea c h  of these pol l utants  has a u n i que c ha racte r ,  and they may affect  hea l t h .  Each 
po l l utant  wi l l  be des cr i bed br i efl y ,  and the hea l th i mp l i cat i ons  of  each w i l l  be d i s c ussed . 

S u l fur  d i ox i de i s  a nonfl ammabl e ,  nonexp l os i ve ,  co l orl ess  ga s .  The gas i s  fi rst detected by 
taste and , at h i gher  concen t rat i ons , can be detected by odo r .  I n  the atmosphere , i t  i s  a t  l east  
parti a l l y  converted to  mo re hazardo u s  products  by photochem i c a l  o r  cata l yt i c  p rocesses . 
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Su l fur d i ox i de and i ts products i rri tate the l i n i n g  o f  the resp i ratory tract . The i nj ury , wh i ch 
may be temporary or permanent , i s  mo re severe for the products of S02 than  for S02 i tse l f.  The 
i rr i ta t i o n  may resu l t in cons tri c t i o n  of  a i rways , wh i c h  may be asses sed by i nc reases in a i rway 
res i stanc e .  

Pa rt i cu l ates a n d  s u l fur o x i des are often treated j o i nt l y  i n  hea l th i mpact ana l yses because they 
a re o ften p resent together i n  amb i ent a i r  and because S02 i s  tran s formed i nto a part i cu l ate . 
Part i c u l ates wi l l  o ften conta i n  or carry other a bso rbed tox i c  mate ri a l s ,  such  as l ead or other 
heavy meta l s ,  but the compo s i t i on o f  part i cu l ates depends on the i r  o r i g i n  ( part i c l e s emi tted 
duri ng combust i o n  of d i esel  fue l wi l l  not be the same as fug i t i ve dust part i c l es generated on a 
coun try road ) . The s i ze ,  s hape , and compo s i t i on o f  a part i c l e  dete rmi nes i ts hea l th effec ts . 

N i trogen d i ox i de i s  known to be tox i c  a t  re l a t i vel y h i gh concentrat ions  and i s  a strong i rri tant . 
Ac ute and c h ron i c  i nj u ry of the l ungs  has  been o bse rved at extreme l y  h i g h co ncentra t i ons caus i ng 
i rre vers i b l e  damag e .  I t  i s  a l so i n vol ved i n  many comp l ex chem i ca l  react i on s .  I n  t h e  presence 
o f  sun l i g h t , it may be converted to even more tox i c  i n te rme d i a te s .  

Ca rbon monox i de h a s  a n  affi n i ty for hemog l o b i n ,  wi th wh i ch i t  comb i nes , reduc i ng the capab i l i ty 
of the b l ood  to ca rry oxygen .  From a p hys i o l og i ca l  v i ewpo i n t , symptoms o f  CO i n h a l a t i on are 
s i mi l a r to anem i a  symptoms . 

Because of the l a rge vari ety of pos s i b l e  hydrocarbo ns po l l utants , a di scuss i o n  of each  i s  
restri cted . I t  i s  suff i c i ent to note that  some are defi n i te l y  carc i nogen i c  and many produce 
adverse hea l th e ffects , but l i ttl e i nfo rma t i o n  is a va i l a bl e from l ong-term studi es of  hydro
c a rbons on h uman s .  

The c hara cter o f  eac h o f  the  po l l utants can b e  des c ri bed from deta i l ed l a bo ratory experiments i n  
wh i c h  they can b e  i so l ated . Howe ve r ,  " a i r  po l l u t i o n "  genera l l y  conta i n s  a l l o f  these po l l utants 
and  very rare l y  can  the i r  effects be i so l ated . Po l l utants can a l so i n te ract and form new and 
i nte rmedi ate tox i c  pol l utants . 

Some q uant i t i e s  of pol l utants a re emi tted dur ing  ro u t i ne transpo rt . E s t i mates of the q uanti t i e s  
are made u s i ng E PA docume ntat i o n 1 0 , 1 1  a n d  a re 1 i sted i n  Tab l e 0 . 7 . 

Table 0.7. E missiom from tramporlalion" 

Pol lutant  
Truck 

(g/k m l  

PartIcu l a tes 0.81  
5°2 5 . 1  
N 0 2  1 3  
Hydrocarbons ( H C I  3 . 3  
CO 22 
T i re p a rt icula tes 0 .54 
F ug i t ive dust  1 4 0  

a A s s u m e s  24·kph ( 1 5· m p h l  speed I n  urban area.  
b N o t  a ppl icable.  

Rai l  
(g/k m l  

4 . 5  

1 0  

6 5  

1 9  

24 

h 

14 

The s i gn i fi cance of  the hea l th effects p ro duced by these emi s s i ons is di ffi cu l t to q uant i fy .  I t  
i s  pa rt i c u l arl y di ffi cu l t t o  i so l ate t h e  effects  of  each of  the po l l utants because they can  
i n teract  among themsel ves and may s i mp ly  mas k the effects of other  i nfl uences ( e . g . , smok i ng ,  
i ncome , ava i l ab i l i ty o f  doc to rs )  that  may a ctua l l y  cause o bserved hea l th effects . Neverthel es s ,  
wi thout  spec i f i ca t i o n  o f  po l l utants , i t  i s  general l y  bel i eved that a i r  pol l ut i o n  can  cause 
i nc reased morta l i ty and  that pol l utant l evel s a t  the rel at i ve ly  l ow amb i ent concentrat ions  
occas i ona l l y  assoc i ated w i t h  tran s po rta t i o n  can resu l t i n  i n c reased res p i ratory symptoms . 

A maj o r  goal  of ep i demi o l o g i sts  study i n g  the e ffects o f  a i r po l l u t i on has  been to q uant i fy the 
effects . Many bel i eve that the i r attempts to date have  met wi th l i tt l e succes s as  refl ected i n  
a quote from a recent Fo rd Founda t i on s tudy2 3 

" Th ere i s  conv i n c i ng ev i dence that a i r  po l l u t i on i s  assoc i ated w i t h  morta l i ty ;  
but  there i s  n o  re l i a b l e q uant i tat i ve i nforma t i o n  o n  the mag n i tude o f  the effect 
or on the n umber of l i ves that  wou l d be saved by reduc t i o n  i n  the l evel  of a ny 
one  o r  a l l a i r  pol l utants . "  



TE l 

0 - 1 8  

Quant i ta t i ve e s t imates ex i s t  b u t  m u s t  b e  qual i f ied  carefu l l y .  

T o  fac i l i ta te a somewha t  quant i ta t i ve compa r i son o f  emi s s i ons  to current  po l l u t i on  s tandards , 
the emi s s i ons  res u l t i ng from the hourl y pas s i ng o f  one d i ese l - powered truck o r  l ocomot i ve ha ul i n g  
an  HLW c a s k  wi l l  b e  used to ca l cu l ate a n  a verage a i r  po l l utant concentra t i on , wh i ch i n  turn wi l l  
a l l ow a compa ri son to the prima ry a i r  qua l i ty standards . The concentrat i ons were ca l c u l a ted 
i mpl i c i t l y  a s s um i ng travel  over the gene r i c  m i l e  ( def i ned i n  Ref .  1 2 ) . 

Tabl e 0 . 8  compares  t he ca l cu l ated concentra t i ons  to the a i r  qual i ty standards . I t  i s  current ly  
bel i eved that  t he pr ima ry s tandards fo r the s i x  reg u l a ted pol l utants seem adequate to  pro tect 
the hea l th of the publ i c . 2 4  For each  po l l utant , the ca l cu l a ted concentra t i on i s  much l owe r than 
the s tandard , even when one truck o r  t ra i n  per hour i s  cons i dered . S i nce the number of s h i pments 
of HLW from the DWP F wou l d  more l i ke l y  a ve rage one s h i pmen t per day , the nonrad i o l og i ca l  i mpacts 
from the DWPF wou l d  be even sma l l er .  

0 . 8 . 2  

Table 0 .8. Comparison of calculated pollutant concentrations 
for rail and truck transportation with 

air quality standards 

Pol lutant concentration a 
Pol lutant  ( I' g/m') P rimary sta ndard 

Truck Rail 
( I' glm') 

Particulates 0.63 0 09  260 ( 24 h )  
S O ,  0.02 0.05 365 ( 24 h) 
N O ,  0.06 0.3 1 00 ( annual  mean) 
HC 0.02 0 .09 1 60 (3 h )  
C O  0.1  0 . 1  40,000 ( 1  h ) 

"Hourly concentrations are calcu lated assuming that a truck 
or  locomotive passes a point once an hour and that the generic 
area is 90% rural, 5% suburban, and 5% u rban land area. 

Heat genera t i on 

From each conceptual  truck cas k  conta i n i ng one can i s te r  f i l l ed w i t h  h i g h - l evel  was te ,  l es s  than 
0 . 5  kW of hea t wi l l  be generated . Th i s  i s  a pprox imatel y 0 . 3% o f  the heat ( 1 50 kW ) d i s s i pated by 
a 224 kW ( 300 h p j  d i ese l  eng i ne truck hau l i ng the was tes , a s s um i ng a 34% convers i on eff i c i ency . 
From a ra i l  cas k  conta i n i ng f i ve can i s ters o f  h i 9 h - l evel waste , l es s  than 2 . 5  kW of heat wi l l  be 
d i s s i pated . T h i s  i s  l es s  than 0 . 2% o f  the heat ( 1 500 kW)  generated by a 2240 kW ( 3000 h p j  
l ocomo t i ve ,  a s s um i ng a 34% convers i on  e ffi c i ency . 

The i mpact on the env i ronment o f  the heat d i s s i pated from the casks  conta i n i ng the  h i g h - l evel 
waste and  d i esel  eng i nes of  t he t ruck and the l ocomo t i ve carry i n g  the was tes is extreme l y  sma l l 
compa red to the heat generated da i l y  by veh i c u l a r  traffi c .  

0 . 9 NONRAD IOLOG ICAL IMPACT O F  TRANSPORTAT ION  DUR I NG ACC I D ENT COND I T IONS 

The non rad i o l og i ca l  h uman hea l t h  i mpacts that woul d be expected from acci dents dur i ng transporta
t i o n  o f  HLW a re the  dea ths a nd i nj ur i e s  that wou l d res ul t d i rec t l y  from any trans porta t i on 
acc i dent , regard l e s s  o f  the mate r i a l  be i ng hau l ed .  T h i s  sec t i on d i s cu s ses the un i t-r i s k  factors 
deri ved from pub l i s hed data . 

The poten t i a l  for transportat i o n  acc i dents i nvo l v i ng s h i pments o f  HLW i s  a s s umed to be com
parab l e to that fo r general t ruck and ra i l  t ransportat i on in the Un i ted States . Tab l e 0 . 9  s hows 
that  1 . 6 x 1 0-� t ruck acc i den ts per k i l ometer and  9 . 3 x 1 0 -7 ra i l  car acc i dents per ra i l  car  
k i l omete r a re p rojected . From an ana l ys i s  o f  transporta t i on acc i dents , 0 . 5 1 i nj ur i e s  and 0 . 03 
fa ta l i t i es per truck acc i dent and 2 . 7  i nj u r ies  and 0 . 2  fata l i t i es per ra i l  acc i dent have been 
e s t i ma ted . 2 '; Ba sed on  these i nj ury and fata l i ty ra tes and the p roj ected acc i den t rate s , i nj ur i e s  
a n d  fa tal  i t i es fo r a travel d i s tance o f  1 km have been compu te d .  A s  s hown i n  Tab l e D . 9 . l , 
1 . 9 x 1 0- " i nj u ri es and  4 . 8  x 1 0- 8 deaths  a re expected to occur per k i l ometer o f  truck travel 
and  2 . 5  x 1 0-( i nj u r ies  and g . O  x 1 0 - 7 deaths  per k i l ometer o f  ra i l  travel . 
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Table 0 .9. Projected accidents, deaths, and injuries per kilometer 

01 travel during transportation 01 spent luel 

Accide n t  rate I njury rate'l 
laccidents/km) I in  ju "esl acwlen t )  

1 .6E _6b 0 . 5 1  

9.3E _7c 2.7 

F a ta l ity rate" 
If atal i t les/accldent) 

0.03 

0.2 

Injunes 
Iper k m )  

B.2E - 7  

2 . 5 E - 6  

F at a l i t ies 
( pe r  k m )  

4 .BE -B 

1 .9E-7 

d F rom U.S.  Atomic E nergy Comm iss ion,  Environmental Survey 01 Transportation of Radioactive Materials 

to and from Nuclear Power Plants, WASH · 1 23B, December 1 9 72. 
v F rom R .  K.  C l arke, J.  T. F oley, W.  F. Hartman, and D. W.  Larso n ,  Severities of Transportation Accidents, 

S LA· 74·000 1 ,  Sancha National Laboratory, Albuquerque, N . M . ,  July 1 9 76. 
c F rom A .  W.  Dennis, J .  T .  F oley, W.  F. Hartman, and D.  W. Larson, Severities of Transportation Accidents 

Involving L arge Packages, S A N D  77·00 0 1 ,  Sanella National Labora tory , Al buquerque, N . M . ,  May 1 9 78. 

0 . 1 0  EMERGENCY RESPONSE 

The respons i b i l i t i es for dea l i n g  w ith  nonrouti ne events such as radi oacti ve materi a l  transporta
t ion acci dents is d i v i ded . For exampl e ,  on the Federal l e vel , the Federal Emergency Management 
Agency ( FEMA ) has the primary respons i b i l i ty for p l anni ng and response to trans portat ion acc i dents 
i nvo l v i ng rad ioact i ve mater ia l s .  I n  genera l , however , the u l t imate respon s i b i l i ty for the 
estab l i shment  of emergency response p l ans l i es w ith  state and l ocal  governments . Most state 
governments and many l oca l  governmen ts have emergency response p l ans to cope wi th such events . 
The l og i c  for hav i ng state and l ocal governments assume respons i b i l i ty fo l l ows the manne r i n  
wh i ch a typ i ca l  emergency response i s  a pt to be made : the fi rst responder to a trans porta t i on 
acc i dent or other reported event that i nvol ves rad i oacti ve materi al i s  probab l y  goi ng to be a 
l oca l  l aw enforcement offi cer or member of the l ocal fi re depa rtment .  

An emergency response p l an represents a n  atti tude o f  prepa redness and the ab i l i ty of a state or 
l oca l gove rnment (w i th Fe dera l ass i stanc e )  to cope w i th some "nonrouti ne " event that consti tutes 
some l eve l of t hrea t .  It  does n o t  prevent such unexpected events . 

The i mp l ementation  of emergency response pl anni ng and the coord inat ion of th i s  authori ty wi l l  
cOllllllence wi th the publ i cat i on of a g u i dance document for state and l oca l governments on emergency 
response p l an deve lopment,  whi c h ,  when publ i shed by FEMA , wi l l  deta i l  the necessary components 
of eme rgency response pl ans i ncl udi ng organ i zati onal res pons i b i l i t i es and j ur i s d i ct ions , a cc i dent 
c h a ra c ter i s t i cs , a statement of emergency response pl ann i ng el emen ts , an ana lys i s  of radioacti ve 
lIIa te r i a l  tran sportat i on , cont i nuous state and l ocal cooperation , emergen cy equ i pment and  resources 
req u i re d ,  not i fi cation  methods and procedures , emergency commun i cations , pub l i c  i n formation , 
acc i dent a sses sment , protec ti ve res ponse , rad i o l og i ca l  exposure contro l , med i ca l  s upport , 
eille r�ency response tra i n i ng acti v i t i e s .  and post-ac c i dent operat i ons . 

The Fe dera l s upport . wh i c h  i s  ava i l abl e to state and l ocal governmen ts , wi l l  be prov i ded by : 

1 .  Department of Energy ( DOE )  and i ts reg ional ass i stance teams throug h the Interagency 
Ra d i o l og i ca l  As si stance Prog ram ( I RAP ) . 

2 ,  Env i ronmental Protec tion  Agency ( EPA) . 

3 .  Depa rtment o f  Heal th and Human Serv i ces through the Food and Drug Adm i n i strati on ( FDA) , 

4 .  Federa 1 Emergency t�a nagement Agency ( FEMA ) . 

5 .  Depa rtment o f  Transportation  - Mater i a l  Trans portat i on Bureau ( DOT/MTB ) .  and 

6.  Nucl ear  Regul atory Comm i s s i on ( N RC ) . 

0 . 1 1  SABOTAGE 

The possi b i l i ty that terror i sts might sabotage e i ther a truck or r a i l  sh i pment of h i g h - l evel  
r ad i oac t i ve waste for the purpose of e i ther d i spers i ng or threaten ing  the d i spers al of the waste I h as been g i ven i ncreas i ng attention by the government , the news med i a ,  and the publ i c .  The threat J-41  
to d i sperse radi oac t i ve waste for contami nati on is con s i dered an u n l i ke ly ,  but v i ab l e ,  act i on by 
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terrori sts . Theft o f  the radi oact i ve wa ste i n  i tsel f ,  w ithout  i n tent to d i s perse , i s  not 
con s i dered a 1 i ke l y ,  v i a b l e  event beca use the wa ste has ne i the r moneta ry va l ue nor s u ffi c i ent 
fi s s i l e  materi a l  content for even a crude nuc l ea r  bomb . 

0 . 1 1 . 1  Potent i a l  terro r i s t  act i ons  

Una uthori zed penetra t i on o f  the HLW cask  wi l l  proba b l y  req u i re energy - i ntens i ve tech n i q ues , s uch  
as  the use of exp l o s i ves o r  some mechan i ca l  dev i ce s ,  because  s pec i a l tool s and heavy eq u i pment 
a re norma l l y  req u i red to safe l y  hand l e  and open these casks . Bec ause o f  the ma s s i ve s i ze of the 
packages and the pro bab l e  u ncerta i nty of the saboteurs i n  p l ac i ng the exp l o s i ves ( deta i l ed 
knowl edge o f  the des i g n  fea tures  o f  the pac kage , access to i t ,  and other l og i st i cal  cons i dera 
t i on s ) , the 1 i kel i hood o f  successfu l  sabotage i s  decrea sed . The u se o f  " hands -on " mechan i ca l  
tec hn i q ues  ( e . g . , g a s  c utt i ng torches , power saws , burn - bars ) wo u l d a l so  be unattracti ve because 
the l e ve l s  o f  externa l  penetrat ing  rad i a t i on near the exposed wa ste co u l d  l ead to l ethal  doses 
in seconds , and once the cask was opene d ,  the HLW wo u l d st i l l  have to be d i s persed in some way .  

The  unce rta i nt i e s  o f  success  wo u l d pro bab l y  cause  a terror i st to sel ect another means  o f  express 
i ng h i s  dema nds other than t he  d i s persa l o f  HLW .  F urthermore , i f  a terrori st tr ies  to  breach a 
cask  wi th energy- i nten s i ve devi ces , the i mmed i a te nonrad i o l og i ca l  effects o f  a sa botage attack 
in  a dense l y  po p u l ated area may be a s  s i g n i fi c ant o r  more s i g n i f i cant  than the ra d i o l o g i ca l  
effects . 2 6  Mo st  ass u red l y ,  there a re more certa i n  ways for a terro r i s t  t o  cause a l a rge n umber 
of i mmedi ate dea ths and i nj u ri es than attempt i ng to expl ode a ma s s i ve s h i p p i ng cas k .  

0 . 1 2  DECONTAM INATION AND DECOMM I S S I ON I N G  O F  TRANS PORTATION EQUI PMENT 

E i ther truck o r  ra i l  casks wi l l  be used fo r mo v i n g  can i s ters o f  HLW from the DWP F .  The usefu l  
l i fe o f  e i ther type i s  est imated to be  2 0  to  30  yea r s .  

T h e  cas k s ,  whether trans ported b y  truck o r  ra i l ,  are expected to b e  l oaded dry w i th decontami nated 
sta i n l ess - steel can i s ters conta i n i ng HLW . The casks  and baskets are expected to be i n spected 
be fore and after each s h i pment to ensure no contam i na t i o n  exi sts and to be thoro ug h l y  c l eaned .  
Ra i l  cars , trucks  ( t ractors and  tra i l ers ) , mount i ng frames , externa l  impact l i mi ters , and 
accessor ies  ( o ther parts o f  the cask  sys tem ) a re not expected to become contami nated dur ing 
norma l s h i p p i ng o pe rat ions . Therefore , a decommi s s i oned and uncontami na ted truck - or ra i l -cask  
sys tem wi 1 1  p robab ly  be  d i  s posed o f  as  s c rap  meta l . 

Casks  and cask  i nternal s ( b as kets and impact 1 imi ters ) c o u l d  become contam inated i n  abnorma l o r  
acc i dent s i tua ti ons . I t  i s  u n l i ke l y  that a fa i l ed ca n i s ter wou l d  be l oaded i n to a cas k fo r 
tran sport , but  a ca n i s ter cou l d  fa i l  i n  tran s i t  a s  the res u l t of a severe acc i dent . Detec t i on 
of a fa i l ed can i ster o r  detec t i o n  o f  rad i oact i ve debri s i n  the cask  wou l d  res u l t  i n  the i n i t i a 
t i on o f  appropr i a te c a s k  decontam i nat i on o perat i ons . De contami nated c a s k s  co u l d  be di sposed o f  
a s  s c rap  metal , b u t  those parts wi th res i dua l  contami nati on  st i l l  ev i dent wou l d  be d i s posed o f  
a s  rad i oac t i ve wa ste , part i cu l a r l y  i f  add i t i o nal  decontami na t i on wou l d  c o s t  too much . 
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Append i x  E 

SOCI OECONOMIC  CHARACTERIZAT ION OF THE SAVANNAH R I VER PLANT AREA 

Materi a l  i n  thi s Appendi x i s  based on the report Socioeconomic Base line Characterization for the 
Savannah River Plant Area by NUS for ORNL , 1 981  ( except as otherwi se  noted ) .  The secti ons i n  
th i s  Append i x  correspond to sect i ons i n  the base l i ne cha racteri zati on report , and addi ti onal  
i nformation  may be obtai ned by referr i ng to the l atter .  

E . l THE  PLANT 

The soci oeconomi c i mpacts of the S RP upon the peop l e  and commu n i t i e s  i n  i ts vi c i n i ty began wi th 
the re l ocati on of the res i dent popu l at i on off of the s i te and construct ion  of the fi rst  fac i l i ti es 
i n  1 95 1 . By 1 952 ,  a work force of 38, 350 was ons i te ,  popu l ati ons of nea rby towns swel l ed ,  and 
tra i l er courts and new homes prol i ferated . These early days and the changes i nduced by p l ant 
constructi on are descri bed in  the book  In the Shadow of a Defense Plant by Stuart Chap i n  et a l . 1  

A pri mary soci oeconomi c i mpact of the SRP has been the l arge number of permanent jobs created . 
As the i n i ti a l  maj or construct ion ended , the work force dropped i n  the l ate 1 950s to the 
permanent operati ng force of around 7500 . After emp l oyment reducti ons in the 1 960s to a round 
6000 ,  the work force i nc reased agai n to the c urrent 8300 ( J u l y  1 980 ) . About 95% of th i s  tota l 
are empl oyed by E .  I .  du Pont de Nemours and Company , I nc . , and i ts s u bcontractors ; the remai nder 
a re empl oyed by DOE ( 2 20 ) , the Un i vers i ty of Georg i a  ( 70 ) , and the U . S .  Forest  Serv i ce ( 30 ) . 

The l a rge contri buti on of S RP to the ri se i n  the standard of l i vi ng i n  the i mpac t a rea i s  a major 
secondary soci oeconomi c benefi t .  The 1 979 SRP payrol l o f  over $209 mi l l i on was one o f  the 
l a rgest i n  South Carol i na .  In add i t i on ,  more than $40 mi l l i on was spent by SRP i n  South Caro l i na 
and Georg i a  fo r serv i ces , energy , mater i a l s ,  equi pment , and suppl i es i n  1 9 79 ; about one-ha l f  of 
the expend i ture wa s made i n  the pri mary impact area ( see Sec t .  E . 2  for defi n i ti on of the pri mary 
i mpact area ) . 

The greatest i mpact of the SRP has been on Ai ken County , espec i a l l y  the c i ty of Ai ken , and the 
sma l l  towns i mmedi ate l y  around the SRP s i te ,  as may be seen i n  the SRP worker d i stri buti on 
pa ttern ( see Ta b l e  E . l ) .  SRP wo rkers and fami l i es compri se rou g h l y  one-ha l f  of the c i ty of 
Ai ken ' s  1 5 ,000 peop l e  and account i n  l arge measure for the h i gh med i a n  fami l y  i ncomes i n  the 
county.  

E . 2  THE STUDY AREA 

The DWPF soc i oeconom i c  study a rea i nc l udes n i ne counti es i n  South Carol i na and four  i n  Georg i a .  
These counti es house 97% of the current SRP work force . These 1 3  counties are expected to 
prov i de most of the l a bor  pool for the DWPF and to susta i n  the most concentrated commun i ty 
i nlpacts from potenti a l  i n-mov i ng workers . The n i ne counti es i n  South Caro l i na a re Ai ken , 
Al l enda l e ,  Bamberg , Barnwe l l , Edgefi el d ,  Hampton , Lexi ngto n ,  Orangeburg , and Sa l uda ; i n  Georg i a ,  
b u r ke , Co l umbi a ,  Ri c hmond , a nd Screven . I n c l u s i o n  o f  these counti es i n  the study area i s  based , 
i n  part ,  on a Savannah Ri ver Laboratory ( SRL ) rev i ew of d i stri buti on of res i dence of c urrent 
emp l oyees and , i n  part ,  on other ana lyses of the effects of SRP on adjacent commu n i ti es ( see 
Tabl e E . l ) .  A previ ous study addressed d i s l ocati on of the res i dent popu l ati on assoc i ated wi th 
ori g i na l  faci l i ty constructi on in 1 95 1  to 1 953 as wel l as i mpacts of construct ion  and operati on 
p hases  u pon the area . ]  I t  presented a l i mi ted soci oeconom i c  basel i ne characteri zati o n .  

The 1 3  counties  a re categori zed i nto pr ima ry and secondary i mpact areas o n  the bas i s  o f  expected 
impacts from cons truction  and operati on of the proposed DWP F .  The s i x  pri mary counti es were 
est i ma ted to be the res i dence choi ce of a l arge majori ty of re l ocati ng workers and , thus , the 
s i te of most concentrated commun i ty and serv i ces i mpacts . The vast majori ty of future DWPF 
constructi on workers a l ready l i ve in th i s  a rea , however ,  and wi l l  make no addi ti onal  demands upon 
serv i ces except for the i r  travel to work .  Counti es in the South Carol i na pr ima ry study area 
i nc l ude Ai ken , Al l enda l e ,  Bamberg , and Barnwel l ;  in Georg i a  they i nc l ude Col umb i a  and R i c hmond . 
These s i x  counties  house 89 . 3% of the current SRP work  force . Most  of the SRP s i te i s  i n  Ai ken 
and Ba rnwe l l  coun t i es ; a sma l l  part is i n  Al l enda l e  County . Most of the SRP empl oyees res i ded i n  
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Table E . 1 .  D istribution of the June 1 98 0  S R P  employees b y  place of residence 
and as a percentage of the June 1 980 labor pool 

N u mber of SRP Pe rcent of SR P J u ne 1 980 Location of residence 
employees labor force labor poo l "  

P rimary study area 7447 89.3 142257 
South Carolina counties 5955 7 1 .4 59790 

Aiken 4904 58.8 40260 
A l lendale 1 49 1 .8 3580 
Bamberg 1 65 2.0 6830 
Barnwell  737 8.8 9 1 20 

Georgia cou nties 1492 17 .9 82467 
Colum bia 256 3.1 1 5 1 97 
Richmond 1 236 14.8 67270 

Secondary study area 643 7 .7  1 29609 
South Carolina counties 553 6.6 1 1 3370 

Edgefield 92 1 . 1  8090 
Hampton 1 04 1 . 2  7080 
Lexington 1 33 1 .6 57980 
Orangeburg 1 42 1 . 7  33590 
Saluda 82 1 . 0 6630 

Georgia counties 90 1 . 1  16239 
B u rke 25 0.3 8 1 76 
Screven 65 0.8 8063 

Outside study area 245 2.9b c 
South Carolina 1 63 2.0 c 
Georgia 7 1 0.9 c 
Other states 1 1  0.1 c 

"Labor pool incl udes agricultural ,  Federal, self-em ployed and a l l  
other workers. 

bN u m bers may not add due to rounding. 
eNot significant. 
So u rce: SBC. 

SRP employees as a 
percentage of the 

labor pool 

5.2 
10.0 
1 2. 2  

4 . 2  

2 . 4  

8. 1 
1 . 8  
1 . 7  
1 . 8  
0.5 
0.5 
1 . 1  
1 . 5  
0.2 
0.4 
1 . 2  
0.6 
0.3 
0.8 

C 
c 
c 
c 

the s i x  primary counti es i n  1 980 : 7 1 . 4% res i ded i n  South Carol i na compared wi th 1 7 . 9% i n  
Georg i a .  Tab l e  E . l  i nd icates that the h i ghest percentage ( 5 8 . 8%) a n d  number ( 4904 ) o f  SRP 
empl oyees l i ved in Ai ken County and compri sed 1 2 . 2% qf the tota l Ai ken County l a bor force in June 
1 980 . The secondary study area compri ses the next "ri ng" of counties around the SRP , hou s i ng 
7 . 7% of the current SRP l a bor force and be i ng the l i ke ly  source of most add i tional l a bor for the 
DWPF .  Commun i ty and serv i ces impacts are not expected t o  b e  as s i gn i fi cant i n  the secondary 
area , though some new workers may choose to rel ocate i n  these seven counti es . As may be seen i n  
Ta bl e E . l ,  Orangeburg County has the l arges t number o f  the current SRP work force ( 1 42 )  i n  th i s  
secondary study area , but th i s  number i s  qui te sma l l ( 0 . 4% )  when vi ewed i n  terms o f  Orangeburg ' s  
l arge l abor pool . Though Burke County ,  Georg i a ,  ranks l owest on a l l  i nd i cators (on ly 2 5  SRP 
empl oyees compri s i ng 0 . 3% of the county l a bor poo l ) ,  it is i nc l uded in the secondary study area 
because of poss i bl e  work force i nteracti ons between the DWPF and the Georgi a  Power Company 
Vogtl e nucl ear pl ant now under construct i on there . 

E . 3  LAND USE OFFS ITE 

E . 3 . l  Exi sti ng l and-use patterns 

The pri mary and secondary study area , encompa s s i n g  over 20 , 000 km2 ( 7700 sq . mi l es )  is genera l ly 
rura l . Over 37% of the tota l area i s  woods , fores ts , and wetl ands , wherea s agr icu l tura l l ands 
compri se about 35 . 7% .  Vacant , open space ,  and uncl a ss i fi ed l ands consti tute about 20 . 2� of 
tota l area . Lake Murray , the Cl arks H i l l  Reservo i r ,  the Savannah Ri ver ,  and other water 
resources consti tute 1 . 4% of the tota l area . The devel oped l and ( res i denti a l , commerc i a l , 
i ndustri a l , i nsti tutiona l , and recreati onal use s )  i nc l udes approximate ly 5% urban deve l opment ,  
pri mari ly concentrated i n  the Col umbia and Augusta Standard Metropol i tan Stati st ica l Area s 
( SMSAs ) ,  and 3 . 5% publ i c ly  owned , such as Ri chmond County ' s  Bush Fi e l d Ai rport , or s emi -publ i c l y  
owned , such as the Cl arks H i l l  Reservoi r  l ands managed by the U . S .  Army Corps of Engi neers . 
Major Federa l ly owned l ands i nc l ude the Savannah Ri ver P l ant ( 3 . 9% of the combi ned s tudy area 
l ands ) and the Fort Gordon mi l i tary base in R ichmond County ( 1 . 1 %  of the tota l ) .  

Most pri mary area counti es have vas t  areas of forest ,  open space , and agricul tura l and un i mproved 
l ands often tota l i ng 80 to 90% of the county .  I n  some counti es , Bamberg for i nstance , forests 
managed by ti mber compan ies are bei ng converted to agri cul tura l  crop or pas ture l a nds . I n  Ai ken 
and Barnwe l l count i es , a s i g n i f i cant SRP reforestat ion program exi sts i n  wh i c h  trees are 
commerC i a l l y harvested under the superv i s i on of the U . S .  Forest Servi ce . 
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Hi gher fractions of deve l oped l and are found in the SMSA count ies in and around Augusta and 
Ai ken . The extent of urban devel opment i s  approxi mate l y  28 , 000 ha ( 68 , 000 acres - 32%) i n  
Ri chmond County , 1 6 , 000 ha ( 7% ) , i n  Ai ken County , and 9700 ha ( 1 3% )  i n  Co l umbi a  County .  By 
contrast ,  the rural count ies of Al l enda l e and Bamberg each have on ly about 600 ha of deve l oped 
l and ( 0 . 5% ) . 
H i ghest concentrati ons of res i dent ia l  devel opment i n  the pr ima ry area are i n  the counti es 
compri s i ng the SMSA : R ichmond , Col umbi a ,  and Ai ken . Res i dent i a l  devel opment i n  Richmond 
County , whi c h  consti tutes approx imate l y  1 7 , 000 ha ( 20% of county tota l 84 , 000 ha l ,  i s  mai n ly 
found i n  Aug usta , B lythe , and Hephz i ba h .  Res i denti a l  deve l opment consti tutes about 7500 h a  ( 1 0% 
of county tota l ) cente red i n  Mart i nez ,  Evans , Grovetown , and Harl em i n  Co l umbi a  County . Ai ken 
County has around 4000 ha of resi denti a l  devel opment ( 2 . 0% of county tota l 250 , 000 ha l ,  mai n l y  
i n  the c i ti e s  of  Ai ken a n d  North Augusta . 
Extens i ve commerc i a l  devel opment i s  found i n  Ri chmond , Ai ken , and Co l umbi a counties and a l ong 
maj or i nterstate and s tate h i g hways .  Of the tota l R ichmond County commerc i a l  deve l opment 
( approximate ly  2500 ha l ,  a maj or i ty is l ocated in the Augusta a rea and much sma l l er amounts i n  
the towns of B l ythe and Hephz i ba h .  The majori ty of commerc i a l  l and use i n  Ai ken County i s  str ip 
deve l opment l ocated in the urban c it ies of Ai ken and North Augusta . I n  Col umb i a  County , 
Georg i a ,  commerci a l  devel opment i s  centered i n  the Marti nez-Evans area . 

Si gn i fi cant primary a rea i ndustr i a l  deve l o pment i s  found i n  R i c hmond , Ai ken , and Col umb i a  
count ies . I ndustr i a l  l a nd usage i n  R ichmond County ( 5% of county )  i s  ma i n l y  concentrated i n  
Augu sta near the Savanna h Ri ver . Of the Ai ken County i ndustri a l  l and external to the SRP , 
1 600 ha ( 0 . 6% of county tota l ) i s  near Beech I s l and , Sa l l ey ,  Horse Cree k ,  and the Ai ken ci ty 
fri nge . I ndustr i a l  deve l opment i n  Co l umbi a County i s  pri mari l y  l ocated near the town of 
Marti nez a l ong the Seaboard Coastl i ne Ra i l road and I nterstate-20 and near the town of Evans . 

Fort Gordon Mi l i ta ry Reservati on , l ocated ma i n ly i n  R ichmond County , compri ses about 1 8 , 000 ha 
( 2 1 %  of county ) . Th i s  l a rge reservation restri cts further deve l opment .  

I n  the secondary study area , the most extens i ve urban deve l o pment occurs i n  the Lexi ngton County 
portion of the Co l umbi a SMSA. Al l rema i n i ng secondary counties have extens i ve fore st ,  agr icu l 
tural , and open-space l ands . 

E . 3 . 2  Proposed future l a nd-use patterns 

Most future a rea l and uses , as projected by area p l anni ng agenc i es , wi l l  be s im i l a r  to exi sti ng 
l and uses . The greatest popu l ation growth i s  expected to occur i n  A i ken , Co l umbi a ,  and R ichmond 
count ies becau se of anti c i pated Augusta metropol i tan expans i on .  Al though Augusta wi l l  rema i n  
the reg i on ' s  pr ima ry metropol i tan center , Sy l vani a i n  Screven County i s  expected to become a 
secondary regi onal center atta i n i ng approximate ly 1 5 , 000 pop u l ati on by year 2000 . Because of 
anti c i pated growth in the Co l umbia SMSA, pop u l at ion i ncreases for Lexi ngton County are expected . 
Al l counti es i n  the study a rea , except Hampton and Burke , currently have comprehens i ve l ong
range l and-use p l an s .  
Agri cu l tural l and throughout the study a rea i s  undergoi ng a trans i t i on from sma l l er operations 
to l arger conso l i dated farms , a trend that is expected to cont i nue . Agri cu l ture wi l l  conti nue 
to have a major ro l e  i n  the economic vi abi l i ty of the study area , espec i a l ly in the rura l  
counti es . 

A maj ori ty of the county l and-use pl ans i denti f ied a need to preserve envi ronmenta l ly sens i t i ve 
l ands such as carol i na bays and other wetl ands . Other natural areas , s uch as forests and 
woodl ands , a re p rojected to be more extens i ve ly  used for l umberi ng operat i ons . I n  addi t ion , 
forestl ands that serve an important area recreati ona l  functi o n  a re l i ke ly  to be expanded . The 
two l argest outdoor recreati onal areas are the Sumter Nat i onal Forest and the C l a rks H i l l  
Reservo i r ,  as menti oned i n  Sect .  E . 7 . 2 .  Future expans i on and devel opment o f  recreati ona l areas 
is expected in every study-area county .  

E . 3 . 3  Land-use regu l ation 

The l and�use control s most commonly used by l ocal and county governments to shape a rea deve l op
ment patterns are zon i ng o rd i nance s ,  s ubd i v i s i on regu l ati ons , bu i l d i ng codes and permi ts , and 
the regu l ati on of mobi l e  homes and tra i l er park deve l opment . Other potent ia l  p l ann i ng tool s not 
wi dely u sed or tota l ly absent from the study area are deve l opment standards , uti l i ty extens i ons 
or morator iums , fl oodp l a i n  reg u l ation and i nsurance , envi ronmental regu l ati ons , and tax 
i ncenti ves . 
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On l y  two pri ma ry count i es , Ri c hmond and Col umbi a ,  and one secondary county ,  Burke - al l i n  the 
state of Georg i a  - have county zon i ng ordi nances . Zon i ng ordi nances typi ca l ly  d i v i de pl anni ng 
j u ri sdi cati ons i nto use di stri cts such as resi dent i a l , commerc i a l , i ndustri a l , and agri cu l tural . 

S i x  of the 1 3  study-area count i es have county s ubdi v i s i on regu l ations . These are Ai ken , 
Co l umb i a , Ri c hmond , Lexi ngton ,  B urke , and Sa l uda ( Lake  Murray are a )  count ies . Norma l l y ,  sub
d i v i s i on regu l ati ons are  app l i ed i n  advance of the  devel opment of the  commun i ty to  ensure proper 
des i gn and construc t i o n .  

B u i l d i ng codes or  permi ts t o  ens ure m in i mum construct ion standards are i s sued and/or enforced i n  
Ai ken , R i c hmond ,  Col umb i a , Bamberg , Ba rnwel l ,  Burke , Edgef i e l d ,  Hampton , a n d  Lex i ngton counties  
but not in  the  rema i n i ng count i e s .  

The counti es o f  Bamberg , Bu rke , Col umb i a ,  and R i c hmond have some form of county-wi de mob i l e  home 
or tra i l er park reg u l a t i on i n  add i t i on to the state hea l th regu l a t i ons concern i ng mob i l e  home 
water and sewage systems . 

W i th i n  the study a rea , more than 40 of the approx imately 80 commun i t i es have at l east  one of the 
fol l owi ng regu l a t i ons : ( 1 ) zon i ng ordi nances , ( 2 )  s ubd i v i s i on regu l a t i ons , ( 3 )  bu i l d i ng codes and 
permi ts , and ( 4 )  mob i l e  home and tra i l er park regu l ati ons . I n  the South Carol i na port i on of the 
pri mary s tudy area , the towns of Ai ken , North Augusta , Bamberg , and Denmark have a l l four of the 
a bove l and-use control s ,  as  do the Geo rg i a  commu n i t i es of Grovetown , Har l em ,  and Augusta . 
Communi t i e s  i n  R i c hmond County that have no l and-use contro l s  are s u bject  to county-wide l and-
use regu l ati ons . W i t h i n  the secondary study a rea , only the commun i t ies of Bates burg , Cayce ,  
Lexi ngton , Spr i ngda l e ,  Orangeburg , Syl vani a ,  and Waynes boro have the aforementi oned four  l and-
use regu l ati ons . In contra s t ,  10 communi t ies  in the pri mary study area and 22 i n  the secondary 
a rea have none of these four regu l ati ons and are not subject to county regu l ati ons except for 
m i n imum state hea l th standards . 

E . 3 . 4  Local  pl ann i ng efforts 

Maj or l and use p l ans have genera l ly been adopted and i n-house profes s i onal p l anners empl oyed 
on ly  i n  the l arge metropol i tan  counti es ( Ri chmond , Ai ken , Col umbi a ,  and Lexi ngton ) and i n  the 
h i gh-growth c i t i es such as Ai ken and North Augusta . A s i ng l e  c i ty-county pl ann i ng commi s s i on  i s  
uti l i zed by R i c hmond County and the c i ty o f  Augusta . Al l but two o f  the rura l counti es depend 
on  the profess i ona l p l an n i ng a s s i s ta nce of the i r  reg i onal  p l ann i ng commi s s i on  or counc i l  of 
governments for sel ected pl a nn i ng tas ks . 

E . 4  DEMOGRAPHY 

E . 4 . l Popu l at i on  and i ts di stri bution  

E . 4 . l . l Popu l at i on i n  i ncorporated communi t i es and uni ncorporated areas 

I ncorporated towns and c i t i es i n  the s i x  pr ima ry count i es conta i ned one-thi rd of the tota l 
county popu l at i on ( 376 , 000 ) , accord i ng to the 1 980 U . S .  Census . Tab l e  E . 2  shows the popu l at ion  
est imates for  these  31 commu n i t i e s ,  a tota l of  a bout 1 1 8 , 1 00 .  The  l a rgest c i t i es i n  the 
pri mary a rea are Augusta ( 47 , 500 ) , Ai ken ( 1 5 , 000 ) , North Augusta ( 1 3 , 600 ) , and Barnwel l 
( 5600 ) . The other 27 commu n i t i es have popu l ati ons of l ess  than 5000 .  Ai ken , Ri c hmond , and 
Co l umb i a  cou nti es compri se the Augusta SMSA* and have a total popu l a t ion of 327 , 400 . Most of 
the popu l at ion w i t h i n th i s  SMSA l i ve outs i de the bounda ries  of any c i ty or town . Two-th i rds of 
the si x-county popu l at i on l i ve in rura l  areas and in 47 uni ncorporated communi t i es .  Further 
exami nation  of popu l at i on percentages revea l w i de d i fferences between the two states and between 
counties  wi thi n states w ith regard to the percentage of the popu l at i on l i vi ng w ith i n  i ncorporated 
commu n i t i es .  Both Georg i a  count ies ( Co l umbi a ,  1 2% ,  and R i c hmond , 27% ) rank  l ower than any South 
Carol i na county .  Ai ken county has 33% of i ts popu l at i on in  towns , whereas a l l  the rural South 
Carol i na count i es have one-ha l f  or more of the i r  popul at i ons in towns : Bamberg , 49% ; Al l enda l e ,  
64% ; and Ba rnwel l ,  64% .  

These di fferences are as soc i ated wi th  s i gni fi cant ly  di fferent patterns o f  l oca l  government and 
provi s i on of pub l i c servi ces and , hence , s i gni fi cant ly  di fferent potent i a l for dea l i ng wi th 
popu l at i on growth . 

* A s tanda rd metropol i tan  stat i sti cal  a rea ( SMSA ) i s  compri sed of  a centra l c i ty or c i t i es 
wi th a popu l a t i on of 50 , 000 or more and the cont i guous counties  that a re economi ca l l y i nteg rated 
wi th the centra l c i ty .  
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Table E.2. Preliminary 1 980 populations for 
counties and communities in the 

primary impact area 

Percent 
Popu lation in  population in 

1 9 80 incorporated J urisdiction incorporated 
population communities communities 

by cou nty by county 

South Caro l ina 
Aiken County 1 05,625 35,252 33 

City of N orth Augusta 1 3 ,593 
City of Aiken 1 4 ,978 
City of New E l lenton 2,628 
Town of Jackson 1 ,771  
Town of B urnettown 359 
Town of Salley 584 
Town of Windsor 55 
Town of Perry 273 
Town of Wagner 903 
Town of Monetta 1 08 

Allendale Cou nty 1 0,700 6,81 3 64 
Town of F a irfax 2,06 1 
Town of Sycamore 261 
Town of U lmer 9 1  
Town o f  Al lendale 4,400 

Bamberg County 1 8, 1 1 8  8,949 49 
Town of Bamberg 3,672 
City of Denmark 4,434 
Town of Govan 1 09 
Town of O l ar 38 1 
T own of E hrhardt 353 

Barnwell County 1 9,868 1 2,695 64 
Town of Wi l l iston 3, 1 73 
Town of B lackvi l le 2,840 
City of B arnwell 5,572 
Town of E lko 329 
Town of Sne l l ing 1 1 1  
Town of K l ine 3 1 5  
Town o f  H i lda 355 

Georgia 
Columbia County 40, 1 1 8  4,976 1 2  

City of G rovetown 3,491 
City of Harlem 1 ,485 

R ichmond County 1 8 1 ,629 49,349 27 
City of Augusta 47,532 
Town of Hephizbah 1 ,452 
Town of B lythe 365 

Primary study area 376,058 1 1 8,034 3 1  

Source: U .S. B u reau of Census, 1 980 Census of Population and Housing, South 
Carol ina ,  PHC80·V·42; Georgia, PHC80·V·1 2 ;  March 1 98 1 .  

E . 4 . 1 . 2  Popu l at ion change 
The popu l ati ons of Georg i a  and So uth Carol i na have i nc reased from 9 to 1 6% each decade s i nce 
1 950 . Fo r the peri od 1 970 to 1 978 , growth rates in these states ( 1 0 . 8% and 1 2 . 6% ,  respect i ve ly )  
exceeded the U . S .  nati ona l  average ( 7 . 4% ) . Among area count ies , popu l at i on changes have varied 
cons i derab ly ,  p r imar i l y  because of d i ffer i ng rates of urban i zati o n .  Most of the popu l ation 
i ncreases s i nce 1 950 have occurred in the three count i es of Ai ken , R i c hmond , and Col umbi a ,  
wh i c h  together compri se a SMSA. Co l umbi a County wa s added to the SMSA i n  1 97 3 .  The greatest 
percentages i ncreases in pr imary area popu l at ion occurred in Co l umbi a County between 1 950 and 
1 978 ; it i ncreased from sma l l est to thi rd l argest among the pr imary cou nt i e s . Si nce 1 950 , the 
fa stest growi ng county i n  the secondary area i s  Lexi ngton County .  Hav i ng a growth rate o f  47% 
between 1 970 and 1 978 , t h i s  county now approaches one- ha l f  of the tota l secondary area popu l at i on . 
S i g n i f i cant decl i nes i n  ru ral cou nty popu l ations i n  both pr imary and secondary areas ( 1 950 
through 1 970 ) were reversed i n  the sevent i e s .  
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E . 4 . l . 3 Popul ation den s i ty 

Both Georg i a  and South Carol i na popu l ation den s i t i es have been steadi ly i ncreas i ng s i nce 1 950 .  
The 1 978 average number of persons per square mi l e  i n  Georg i a  ( 87 . 5 )  a nd  South Caro l i na ( 9 4 . 4 )  
was h i gher than t h e  U . S .  nati ona l average ( 6 1 . 6 ) .  
The primary study area popul at ion dens i ty h i stori ca l l y  has been greater than the secondary area . 
I n  1 978 , the primary county den s i t i es ranged from 5 38 . 5  persons per square mi l e  i n  Ri chmond to 
24 . 4  (Al l enda l e )  and 35 . 4  ( Barnwel l ) .  Seven of the rural counti es had s tead i ly decl i n i ng 
popu l a t i on den s i ti es unt i l  the mid-seventi es when they began to Qrow aga i n .  Among secondary 
count i es , den s i t i es range from Lexi ngton ( 1 28 . 0 )  and Orangeburg ( 7 1 . 4 )  t o  Screven ( 20 . 4 )  and 
Burke ( 22 . 5 ) . 

E . 4 . 2  Popu l at ion characteri st i cs 

E . 4 . 2 . l  Age and s ex 

Med i an ages of the South Carol i na and Georgi a  popul at ion i nc l udi ng a l l primary counti es have 
been as much as four years younger than the U . S .  med i a n  ( approximate ly 30 . 0  years ) s i nce 1 950 .  
As e l sewhere , however, there i s  an agi ng trend i n  al l pri mary counti es s i nce 1 960 .  From 1 970 to 
1 978 the percentage of the popu l at ion under 1 9  of the study area genera l l y  decreased , whereas 
the percentage over 65 i ncreased . 

Area mal es have cons i stently outnumbered fema l es in the 1 9-and-under age group s i nce 1 950 .  The 
proporti on of area ma l es dec l i ned wi th i ncrea s i n g  age , however ,  s imi l ar to the U . S .  popu l at i on . 

E . 4 . 2 . 2 Race and eth n i c i ty 

I n  1 978 , there were h i g h  percentages of b l acks i n  Georgi a  ( 27%) and South Caro l i na ( 3 1 % ) when 
compared w i th the U . S .  nati ona l average ( 1 1 % ) . Among primary counti es i n  1 978 , the h i ghest 
percentages of bl acks res i ded in Bamberg ( 60% ) and Al l enda l e  ( 56%) , whereas the l owest percent
ages res i ded in Col umbi a  ( 1 5% )  and Ai ken ( 24% ) ;  1 978 percentages for Barnwel l and R i c hmond 
ranged between 35 and 37% , respect ive ly .  The genera l  decl i ne i n  the bl ack-wh i te rati o  s i nce 
1 950 can be exp l a i ned by d i fferenti a l  mi grati on : decl i nes in Ai ken and Col umbi a counti es appear 
to resul t from whi te i n-mi grat ion , whereas in most rural counti es the decreas i n g  percentage of 
b l acks resu l ts from bl ack out-mi grati o n .  The i ncrea s i n g  b l ack-wh i te rati o  i n  R i c hmond i s  a" 
res u l t  of bl ack i n-mi gration and whi te out-mi grati on . Other races , i nc l ud i ng Ameri can I nd i ans , 
consti tuted only a bout 1 %  of the primary area popu l at i ons i n  1 978 . 

E . 4 . 2 . 3  Persons per househo l d  

The 1 978 average number o f  persons per househo l d  i n  Georg i a  ( 3 . 0 ) and South Caro l i na ( 3 . 1 )  was 
h i gher than the U . S . nat iona l  average ( 2 . 8 )  refl ect i ng the pattern of h i gher b i rth ra tes and 
l arger househo l ds in the reg ion whi ch has occurred s i nce 1 960 .  Rura l counties in the primary 
s tudy area , such as Al l enda l e and Bamberg , typ ica l ly have l arger househo l ds than the urban 
counti es . 

E . 4 . 2 . 4  Fami l y  i ncome and impoveri s hed fami l i es 

The med i an 1 969 fami l y  i ncome i n  Georg i a  ( $81 65 )  and South Caro l i na ( $7620 ) was cons i derab ly 
bel ow the U . S . medi a n  of $9867 .  W i t h  t he  exception of Ai ken County ,  fami ly i ncomes i n  the 
primary counti es have been even l ower than the respect ive state med i a ns . The secondary study 
area , except for suburban Lexi ngton County ,  has been poorer yet . The l owest med i a n  fami ly 
i ncome i n  the enti re s tudy area i n  1 969 ( Screven County ,  $481 0 )  was l es s  than one-ha l f the 
na ti onal average that year .  Between 1 960 and 1 969 , the percentage i ncrease i n  medi a n  fami l y  
i ncome i n  t h e  counti es var i ed from 7 7  to 1 68% . These i ncreases s ti l l  l eft the study area beh i nd 
the 1 969 nati onal average , i nd i cat i ng how poor the area popu l at i on has been even w i th these 
dramat ic changes . The rel at i ve ly l ow medi a n  fami ly i ncomes of the study area are part ly 
attri butab l e to a h i gh percentage of impoveri s hed fami l i es . I n  1 969 , on ly the more urban i zed 
count i es , Lexi ngton , Ai ken , R i c hmond ,  and Col umbi a ,  had percentages of fam i l i es at poverty 
l evel s ( 1 2  to 1 6% )  that approached the nati ona l average ( 1 0% ) . The rema i n i ng counties had from 
23 to 43% impover i s hed fami l i e s ,  s i g n i fi cant ly h i gher than the state and nati onal averages . 
However, both s tates* ( es pec i a l l y  South Caro l i na )  s how decl i n i ng numbers and percentages of 
fami l i es bel ow poverty l eve l s  from 1 969 to 1 975 . 

* Trend data not ava i l ab l e for count i es from 1 969 to 1 975 . 
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E . 4 . 2 . 5  B i rths and deaths 

The bi rth ra tes i n  South Ca ro l i na ,  Geor9 i a ,  and the pr imary s tudy area have stead i l y  dec l i ned , 
as have nati onal rates . From 1 950 to 1 978 , the pr imary study area average bi rths per 1 000 
persons decl i ned from 25 . 3  to 1 7 . 7  per year ,  though they exceeded the nati ona l average , wh i c h  
ranged from 24 . 1  t o  1 5 . 3  duri ng that per i od .  
Fol l owi ng state and nati onal trends ,  area death rates decl i ned i n  the 1 950s , i ncreased i n  the 
1 960s ,  and then decl i ned aga i n  i n  the seventies . The di fferences i n  the age compos i t i on of the 
county popu l ati ons in the pri mary study area l argely accounts for s i gn i fi cant death rate 
fl uctuat i ons . I n  1 978 pri mary county death rates var i ed per 1 000 popu l ati on from 5 . 9  to 1 0 . 6  
per yea r ,  thoug h rates over 9 . 0  were most common for counti es i n  the enti re s tudy area . 

E . 4 . 2 . 6  Mi grati on 

S i nce 1 970 ,  m i grat ion patterns have reversed in both pri mary and secondary areas . A s l i ght 
i ncrease of 3579 peop l e  i n  the pri mary study area occurred in the decade to 1 970 as net l os ses i n  
Ai ken , Al l enda l e ,  Bamberg , and Ba rnwel l were s l i ghtly exceeded by net gai ns i n  the two Georg i a  
counti es . By 1 975 th i s  area had experi enced a net out-mi grati on of around 1 3 , 400 peop l e  caused 
pr imari ly by l oss of 1 7 , 200 peo p l e  from R ichmond County , whereas Col umbi a and Ba rnwel l counti es 
showed gai ns .  On the other hand, the net l oss of 5000 peop l e  i n  the seconda ry-area count ies was 
reversed i n  1 975 by a net i n-mi grat ion of around 25 , 800 peop l e  caused a l most enti rely by gai ns 
in Lexi ngton County .  I n  some count ies ( Barnwel l ,  Hampton ,  a n d  Orangebu rg ) t h e  1 970 n et  out
m i gration trend has reversed to net i n-mi g rati on in 1 97 5 .  The more popu l ou s  counti es , such as 
Ai ken and Ri chmond , have s hown varyi ng mi grati on patterns s i nce 1 960 . Net mi grat i on has s h i fted 
i n  Ai ken from pos i ti ve ( i n-mi grati o n )  i n  1 960 to negati ve (out-mi grat i on ) i n  1 970 and 1 975 . The 
most urban county ( Ri chmond ) showed fl uctuat i ng m i g rat i on patterns : net out-m i g rati on i n  1 960 
and 1 97 5 ,  and net i n-mi grati on in 1 950 and 1 970 .  Those counti es wi th consi stent mi gration 
trends over the past 25 yea rs are the two suburbani z i ng counti es in the two SMSAs ( Lexi ngton in 
the secondary area and Col umbi a  in the pr imary area a l ways showed a net i ncrease ) and f i ve 
rura l counti es (Al l enda l e ,  Bamberg , Sal uda , Burke , and Edgefi e l d )  wh i ch conti nue to l ose 
popu l at i on . 

E . 4 . 2 . 7  Journey to work 

Wo rkers in both pr imary and secondary study areas were genera l l y  emp l oyed in the counti es of 
the i r  res i dence . Most Col umb i a  County res i dents , however ,  work outs i de the county , refl ec ti ng 
the suburban ori entation re l a ti ve to the greater Augusta area in R i chmond County . Major county 
empl oyment centers are i n  R i c hmond and Ai ken fol l owed by Orangeburg and Lex i ngton . Sma l l e r ,  but 
s i g n i fi cant , empl oyment centers are in Bamberg , Barnwe l l , and Hampton counti es . 

E . 5  ECONOMI C PROF I LE AND TRENDS 

Among the combi ned study area count i es , even those wi th the h i ghest i ndustr i a l  payrol l s  and per 
cap i ta i ncomes remai n  be l ow the national average .  Ai ken County prov i des a major contri but i on to 
the reg i onal val ue added to economic outputs . Though the growth rate i n  gross state products of 
South Ca rol i na and Georg i a  i n  the l ate sevent i es near ly equa l s the gross nati onal product growth 
rate i n  the Uni ted States , the h i gh-growth state sectors di ffer s i gn i fi cantl y from nati onal 
pa ttern s .  Si gn i f i cant growth has occu rred in l a bor force and l a bor parti c i pa t i on rates . The 
cons tructi on l a bor market for future SRP projects i nc l udes three major zones in the states of 
South Carol i na and Georgi a .  

E . 5 . l  Major empl oyment sectors 

Most s tudy area emp l oyment i s  i n  the manufactu ri ng i ndustr i es concentrated i n  both Augusta and 
Co l umbi a  SMSAs , though trade sector i ndustr i es are expand i ng . Manufacturi ng empl oyment percent
ages are h i ghest i n  Ai ken , Barnwel l ,  and Edgef i e l d  count i es , a l though the l a rgest number of 
manufactu ri ng jobs exi sts in Ai ken , R i chmond , and Lexi ngton counti es . Counti es wi th the h i ghest 
percentages of emp l oyment in trades are R i c hmond and Al l enda l e .  Ri chmond County accounted for 
approximate ly one-ha l f of the tota l study area reta i l  and who l esa l e  serv i ce i n  1 977 . Concen
trati ons of government servi ces and emp l oyment were a l so h i ghest i n  Richmond County .  Area 
agr icu l tura l sal es as of 1 972 were greatest i n  Orangebu rg ( $46 . 4  mi l l i on ) , Burke ( $ 25 . 3  mi l l i o n ) , 
and Screven ( $2 1 . 3  mi l l i on )  count i e s ,  though the h i ghest per-hectare sal es were recorded i n  
Orangeburg ( $328) and Bamberg ( $292 ) . 

Major pri vate empl oyers i n  the pri mary area are the Grani tev i l l e  Company (mu l ti fabri c mi l l s  
emp l oying over 6500 ) ; the E .  I .  du Pont de Nemours and Co . ,  I nc . , ( S RP ) emp l oyi ng 8300 ; Owens 
Corni ng Fi berg l as s  in Ai ken County ;  and Ba bcock and W i l cox Refractor i es in Ri chmond County .  
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Murray B i s c u i ts and Conti nenta l Forest I ndustri es each emp l oy more than 1 000 persons . Major 
pri vate emp l oyers in  secondary count i es i nc l ude Western E l ectri c and Al l i ed Chem ica l  compa n i es 
( over 1 600 empl oyees eac h )  i n  Lexi ngton and Hampton , counti es , respecti ve l y .  A new Mi chel i n  
p l ant i n  Lex i ngton County a t  ful l operat ion wi l l  emp l oy more than 1 000 peopl e .  The pri nci pal  
pub l i c  empl oyer in  the area is  the Federal government through the Fort Gordon mi l i tary ba se i n  
R i c hmond County .  Al though more than 30 , 000 new recrui ts and tra i nees are trai ned at  the base 
each yea r ,  the average mi l i tary popu l ati on in 1 980 was 1 7 , 800 . One of the major  economi c 
contri buti ons to the area res u l ts from the 4500 permanent c i v i l i an empl oyees of Fort Gordo n . * 

E . 5 . 2  Per capi ta i ncome and med i a n  fami l y  i ncome 

The i ndustr i a l  payrol l s  and per c� p i ta i ncomes were h i g hest i n  the study area i n  Ai ken , Lex i ngton , 
and Ri c hmond counti es and ranked i n  the top 50% of the 1 974 U . S .  county averages . Most of  the 
count i es i n  the rema i n i ng area , however ,  ran ked i n  the bottom 1 1 %  among 1 974 U . S .  county 
averages . From 1 969 to 1 974 ,  per capi ta i ncomes of the urban or suburban counti es - Ai ken , 
Lexi ngton , Orangeburg , Ri c hmond ,  a nd Col umb i a - grew at approx imately the same ra tes ( from 8 . 9  
to 9 . 6% ) . Per ca p i ta i ncome i ncreases were more vari ab l e i n  the rura l count ies  dur i ng thi s 
peri od ( 8 . 9 to 1 0 . 2% ) .  I n  1 969 , those counties  i n  the study area wi th the h i ghest med i an fami l y  
i ncomes - Lexi ngton ( $8754) , Ai ken ( $871 2 ) ,  Col umb i a  ( $8027 ) ,  a n d  R i c hmond ( $7988 ) - sti l l  
ranked bel ow the U . S .  med i a n  fami ly  i ncome ( $9586 ) . Other 1 969  med i an fami l y  i ncomes ranged 
from $4480 ( Burke )  to $6997 ( Ba rnwel l ) .  

E . 5 . 3  Earni ngs per empl oyee 

Empl oyee earn i ngs were hi ghest i n  the more economi ca l l y  d i vers i fi ed counti es of Ai ken , Ri c hmond , 
and Lex i ngton ,  a l though h i g h  ea rn i ngs  were a l so recorded i n  rural Hampton County as a resu l t of 
a l a rge number of s k i l l ed manufacturi ng jobs . As of 1 97 7 ,  the U . S .  average i ncome per emp l oyee 
( $9836 ) wa s greater than any county average i n  the area except Ai ken ( $ 1 1 , 265 ) ,  l arge l y  because 
many SRP emp l oyees c hose to l i ve in th i s  county .  Earn i ngs  per empl oyee in Bamberg , Sal uda , 
Al l endal e ,  a nd Bu rke counties  ( $71 35 to $781 7 )  were a l so cons i derab l y  be l ow the 1 977  state 
averages of  $9434 i n  South Caro l i na and $ 1 0 , 049 in Georg i a .  

I n  genera l , h i g hest i ncomes i n  the study area were reported i n  ma nufactur i ng , tra ns portati on/ 
ut i l i t i es ,  whol esa l e  trade ,  and nonc l as s i f i ab l e  serv i ce sectors . I n  addi t ion , emp l oyees i n  
Ri c hmond and Lex i ngton count ies  had h i gher earni ngs than the i r  state averages i n  the mi n i ng ,  
construc t i on , whol esa l e  trade , and fi nance/ i ns urance/ rea l estate sectors . Lowest earn i ngs per 
empl oyee were reported i n  the reta i l  and serv i ce trades , as we l l  as in the agr icu l tural secto r .  

E . 5 . 4  Va l ue addedt 

From 1 967 to 1 97 7 ,  the Augusta SMSA has cons i s tently  reported the h i ghest l evel of val ue added 
( VA )  i n  the study area , refl ecti ng the domi nance of Ai ken county ' s  contri bution  to the SMSA and 
Ai ken ' s  unusua l l y  h i g h  val ue added rates ( 64% ) . Gradua l l y dec l i n i ng val ue added/va l ue sh i pment� 
(VA/ V S )  rat i os in the study area s i nce the m id- 1 970s reces s i on i nd i cate ei ther dec l i n i ng i mpor
tance of vert i ca l  i ntegrati on , l a bor i ntens i ty ,  or captive  raw materi a l s .  Pr i nc i pa l  products 
contri buting  to a h i g h  Ai ken County VA/VS  ra t i o  are pri mary c l ay mi nera l s ,  fi n i s hed appare l s ,  
chem ica l  a nd a l l i ed products , and machi nery- rel ated products . S i nce 1 970 , VA/VS  percentage 
decreases have been greatest i n  Orangeburg ( - 1 0% )  and Lexi ngton ( -6 . 2% )  counti es . 

The 1 977  tota l val ue added for Ri c hmond ( $464 mi l l i on )  and Ai ken ( $61 1 mi l l i ng )  count i es 
accounted for 97% of the ent i re Augusta SMSA val ue added ( $ 1 . 1 08 b i l l i on ) .  The SRP va l ue added 
i n  1 977  amounted to a pproximately $ 1 87 mi l l i on ( 1 7% of the tota l i n  the Augusta SMSA ) . State 
va l ue added tota l s i n  1 977  were nea r ly  $8 . 1  b i l l i on i n  South Carol i na and a l most $1 3 bi l l i on i n  
Georg i a .  

Of the 1 979  val ue added contri buted by SRP ( $280 mi l l i on ) ,  approx i mate ly  76% i s  from pl ant 
operat i on ,  1 8% is from p l ant constructi o n ,  and 6% i s  from government empl oymen t .  

* Fort Gordon data from Augusta Chamber of Commerce , 1 980 . 
tVa l ue added ( VA )  i s  the econom i c  val ue of i nputs needed to produce a pa rt i c u l a r good or 

serv i ce that ori g i nate enti rely wi th i n  the produc i ng estab l i s hment or secto r .  I t  i s  the i ncrement 
i n  val ue at each stage i n  the production  of a good , i nd i cati ng net i ncome created , and mea sured 
i n  the form of wages , profi t ,  rent,  i nteres t ,  and taxes . 

*A h i g h  rat i o  of va l ue added to va l ue sh i pment ( V S )  i ndi cates greater i ndependence from 
reg i ona l  imports . 
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Large annual i ncreases i n  area va l ue added ( constant dol l a r  growth ) from 1 97 2  to 1 977 have 
occurred in Co l umb i a  ( 1 9 . 8% ) , Burke ( 9 . 3% ) , and Sal uda ( 7 . 8% )  count i e s , i nd i cati ng the add i ti on 
of new p l ants or the expan s i o n  of exi st i ng ones . Annual va l ue added percentage decreases of 2 
to 3% were reported for Hampton , Orangeburg , and Al l en da l e  counti es , as we l l  as the state of 
South Carol i na ( 3% ) . 

E . 5 . 5  Gross state product of Georg ia and South Cfrro l i na 

From 1 976 to 1 978 , the gross state product ( GSP )  percentage growth rates of both South Carol i na 
and Georg i a  were s l i ghtly behi nd that of the U . S .  gross nati onal product ( GNP ) . The GSP and GNP 
are measures of the economi c output of a state and the nati o n ,  respecti ve l y .  The 1 976 GNP 
( $1 . 647 tri l l i on )  i ncreased approxi mate l y  3 . 8% annua l l y  to 1 978 ( $ 1 . 775 tri l l i on u s i ng constant 
1 976 dol l ars ) . By compar i son ,  the South Caro l i na GSP ( $1 7 . 6  b i l l i o n  in 1 97 6 )  i ncreased annua l l y  
by  3 . 5% t o  1 978 ( 1 8 . 8  b i l l i o n ) ; t h e  Georg i a  GSP ( $ 34 . 8  b i l l i on )  i ncreased about 2 . 9% annua l l y  to 
1 978 ( $36 . 8  bi l l i on u s i ng 1 976 constant dol l ars ) . 

A compar i son by i ndustry of the 1 978 Sou th Carol i na and Georg i a  GSPs to the 1 978 GNP i nd i cates 
s i mi l a ri t i es and d i fferences in economi c acti v i ty .  Gross product output percentages in the two 
s tates are most s i mi l ar to the nati on ' s  « 1 % d i fferent ) i n  state and l oca l government , el ectri c 
and gas serv i ces , commu n i cat ion , cons truct ion , and agr i cu l ture sectors . I n  addi t i on , Georg i a  
and the Uni ted States a re s i m i l a r  i n  sector output percentage for fi nance , i nsurance , and real 
estate . The greatest d i fferences between the Uni ted States and the two states occur i n  non
dura b l e  goods ( South Caro l i na about 1 0% hi gher and Georg i a  5% h i gher ) , durab l e goods ( U . S .  about 
5% h i gher ) , Federa l government acti v i t i e s  ( s tates about 2% h i gher ) and mi n i ng ( U . S .  about 2% 
hi gher ) . Georg i a  GSP percentages were greater than South Caro l i na i n  who l esa l e and reta i l  
trades , serv i ces , f i nance , i nsurance , rea l estate , and transportati o n ,  whereas South Caro l i na 
exceeded Georg i a  on ly i n  the nondurab l e goods sector .  

T he  d i rec t ,  i nd i rect ,  a nd  i nduced SRP  i mpacts on  both South Carol i na and  Georg i a  economi es have 
been e st imated from respecti ve GSPs and 1 979 SRP construction and operation l abor force sal a r i es . 
The estimated 1 979 SRP i mpact tota l ed about 1 %  ( $651 mi l l i o n )  of combi ned South Carol i na and 
Georg i a  GSPs .  

E . 5 . 6  Labor market 

Empl oyment l eve l s  in the pr ima ry study area i ncreased s i gn i f i cantl y in recent decades as both 
tota l l a bor fo rce and parti c i pation rates i nc reased . For i nstance , empl oyment i n  the Lower 
Savannah reg i o n  ( a l l fou r  South Carol i na primary counties p l u s  Orangeburg county )  g rew 20 , 000 to 
9 1 , 400 i n  the decade 1 960 to 1 970 ,  whereas parti c i pati on rates i ncreased from around 34 to 43% 
of the tota l adul t popu l a t i on . 

Fu ture SRP constructi on l a bor forces are l i ke ly  to be drawn from three zones dev i sed fo r the 
DWPF construction l abor demand ana lys i s . 2  Zone one i nc l udes those areas wi th i n  dai l y  commuti ng 
di stance of up to 1 1 0 km from the work s i te .  Construct ion empl oyees l i v i ng i n  the second zone , 
around 1 1 0 to 240 km from the work s i te ,  wi l l  u s ua l l y  commute to the s i te once per wee k  and stay 
i n  mob i l e  homes or renta l hou s i ng near the s i te du r i ng the work wee k .  Other workers i n  th i s  
zone may rel ocate the i r  enti re fami l i es to l ocations nearer to the construct i o n  s i te .  The 
240-km rad i u s  from the SRP construction project i nc l udes al l of the maj or South Caro l i na 
popu l ati on centers ( c i t i e s  of Anderson , Greenv i l l e ,  Spartanbu rg , Col umbi a ,  and Charl esto n )  and 
three maj or Georg i a  popu l at i on centers ( Augusta , Macon , and Savannah ) .  The Atl anta SMSA , 260 
to 290 km away , i s  an u n l i ke l y  ma rket for SRP construction l abor force because of current and 
proj ected demand of i ts own . The thi rd zone cons i sts of a l l South Carol i na and Georg i a  count i e s  
and represents t he  probab l e maxi mum work force recrui tment area . 

The tota l popu l at i on w ith i n  a 240- km rad i u s  of the SRP was a round 3 . 75 m i l l i o n  peop l e  i n  1 979 
and i nc l uded 35 South Ca ro l i na and 55 Georg i a  count i e s . Wi thi n the 1 1 0 - km radi us , 1 3  South 
Caro l i na count i e s  and 7 Georg i a  counti es compri se a tota l popu l ation of around 800 , 000 . Of th i s  
tota l , approx imate ly  1 8 , 000 were constructi on empl oyees , the l a rgest contr i buti ons ari s i ng from 
Ri chmond County i n  Georg i a  and Ai ken ( i nc l ud i ng over 1 700 then empl oyed at the SRP ) , Lex i ngto n ,  
a n d  Do rchester count i e s  i n  South Caro l i na .  Unempl oyment i n  th i s  zone ranged from a l ow of 3 . 4% 
( Lex i ngton County , South Carol i na )  to a h i g h  of 9 . 2% ( Burke County , Georgi a ) ;  the zone average 
was 5 . 2% ,  more than one- ha l f  a percent bel ow nati ona l unempl oyment l evel s i n  1 979 . 

Esti mated 1 979 construction i ndustry emp l oyment i n  spec i fi c  needed crafts i s  i ndi cated i n  
Tab l e E . 3  for a l l three zone s .  Emp l oyment i n  these crafts represents approxi mate l y  67% o f  the 
tota l constructi on work force from these zones . 

At the present t ime the on ly other l arge construction p roject wi th i n  1 1 0  km of the SRP that wi l l  
create a s i g n i f i cant demand for s ki l l ed l a borers i s  the Georg i a  Power Company ' s  Vogtl e Nuc l ear 
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Table E.3. Construction employment by craft and zone, 1979 estimates,
· 

1 1 0-km 240-km 
( 70-m i le) ( 1 50-mi le) Two-state 

Craft b commuting travel ing reg ion 
zone zone 

B oi lermakers 62 1 79 532 
Carpenters 2,678 1 3 , 1 05 26,910 
I nsulators 1 88 932 2,850 
E lectricians 1 , 231 5,796 1 1 ,869 
C oncrete f i n ishers 460 1 ,944 4,358 
I ronworkers 332 1 , 2 1 0  1 , 939 
Painters 620 3,0 1 7  6, 1 20 
M i l lw rig hts 189 962 1 , 644 
H eavy-equipment operators 977 4,803 10 ,735 
Teamsters 464 2,237 4,8 1 0  
P ipefitterslplum bers 1 , 290 4,926 1 0,360 
Laborers 2,644 1 1 ,665 32,200 
S heet-metal workers 471 2,477 4,550 

Total 1 1 ,606 53,253 1 1 7,860 

S ou rces: S outh Carol ina Employment Security C omm ission, South 
Carolina: Nonman ufacturin g Indus tries, Occupational Profile 1978, C olumbi a, 
S ,C "  1 979; Georgia Department of Labor, 1 978 OES Results for Selected Crafts 
(u npubl ished) .  Th is table is taken in its entirety from R obert Garey et aI . ,  
Preliminary Analysis of Proiected Construction Employment Effects of 
Building the Defense Waste Processing Facility at the Sa vannah River Plant 
prepared for ORNL by O ak R idge Associated U n iversities, 1 98 1 .  ORN UTM -
7892 ( 1 98 1 ) .  . . 

a C onstruction employment b y  craft for the two-state reg ion eq uals the 
sum of craft employment i n  S outh Carol ina and G eorg ia as reported in the 
1 978 Occupational Em ployment S u rveys of those states, mu lt ip l ied by 1 .0 1 8, 
the annual  projected rate of growth. C raft employment in the 1 1 0- and 240-km 
zones was obta ined by first d iv id ing 1 979 construction employment in these 
zones i nto crafts of the same proportions as in  the South C arol ina and G eorgia 
occupational employment s urveys. To these craft fig u res, the employment by 
craft at  the SRP in  1979, and 1 979 em ployment by craft at the Vogtle N uclear 
Power P lant  near Waynesboro, G eo rg ia, were added, g iv ing an estimate of 
total construction em ployment in the crafts of interest in 1 979. (The 1 979 SRP 
construction workers were included i n  the state totals for  S outh Carol ina, but  
not in the cou nty level f igures on which the 1 1 0- and 240-km zone totals are 
based. Vogtle's construct io n workers sim ilarly were not included i n  the county 
level fig u res in G eorgia.) C raft estimates include helpers. 

bM ach in ists, w ho w i l l  be requ i red in extremely sm al l  num bers during 
construction,  are not included because th is craft is not norma lly considered 
part of the construction in dustry, and thus there are no fig u res available on 
their em ployment levels i n  that  industry. I t  is very p robable that a l l  wi l l  be h i red 
from the local area. 

Pl ant now under cons tructi on i n  B urke County .  Projected pea k cons truct i on empl oyment a t  th i s  
pl ant i s  over 4000 workers by 1 983 ; comp l et ion i s  schedul ed for 1 988 . * 

E . 6  GOVERNMENTS AND FISCAL POL I CY I N  THE REG ION 

Fi ve l eve l s  of government funct ion i n  the 1 3-county area , prov i d i ng servi ces , i mp l ementi ng 
po l i c i es , and i nteract i ng with each other and the c i t i zens . These l evel s  i nc l ude 81 commun i t i es , 
1 3  counti es , fi ve reg i onal counc i l s  or p l ann i ng and devel opment commi s s i ons , two states and the 
Federa l government .  

Most of the 39 Federal agenc i es serv i ng the study area have reg i ona l offi ces , such as the U . S .  
Nuc l ear Regu l atory Comm i s s i o n  and the Envi ronmenta l Protecti on Agency , i n  Atl anta o r  Co l umbi a .  
Federal a i d  to Georg i a  i n  1 979 tota l l ed over $ 1 . 36 bi l l i on ( $296 per cap i ta )  and represented 
about 33% of s tate revenue . Federa l a i d  to South Caro l i na tota l l ed over $870 mi l l i on ( $297 per 
cap i ta )  and consti tuted about 32% of tota l state revenue . 

* I n  June , 1 981 , Georg i a  Power Company announced th i s  schedul e had been accel erated . 
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Major di fferences exi s t  between the South Carol i na and Georg i a  j udi c i a l  sys tems and organ i zat ion 
of state government agenc i e s .  I n  South Carol i na ,  cons i dera bl e l ocal vari ation exi sts i n  a l l 
courts except the state supreme court and ci rcui t courts that are governed accord i ng to the 
state consti tuti on ; the enti re Georg i a  court system is un i formly based on i ts state consti tut i on . 
Further , South Carol i na has over 1 30 state government agenc ies and many respons i b i l i ti es 
overl a p ;  Georg i a  has 22 conso l i dated state agenc i es .  

County governments operate u nder authorization of thei r  respecti ve state consti tuti ons ; mun i c 
i pal i ti es operate under authori zation of state l eg i s l atu res . I n  add i t i on to l ocal county and 
mun i c i pa l  governments in South Carol i na and Georgi a ,  "spec i a l  purpose "  ( such as school and 
water) taxi ng di stri cts exi s t .  Both states a l so have granted l ocal " home ru l e "  authori zati on 
for certa i n  powers ( Georg i a  in 1 966 ; South Carol i na in 1 97 5 )  that rep l aces control of l ocal 
government affai rs by l eg i s l ati ve de l egati on . I n  South Carol i na ,  l oca l home rul e for count ies 
and muni c i pa l i ti es al l ows for taxati on ,  regu l atory ,  and other powers . I n  Georg i a ,  home ru l e  
does not i nc l ude the power of l evyi ng taxes for e i ther type of j uri sdi cti on . 

The county government organ i zations i n  South Carol i na may be of the fol l owing types : counci l ,  
counci l -admi n i strator , counci l -supervi sor, or counci l -manager .  I n  Georg i a ,  the govern i ng 
authori ty of counti es i s  the Board of County Commi s s i oners . Offi c i a l s i n  each state are el ected 
for four-year terms . 
The forms of mun i c i pa l  government organi zat ion i n  both South Carol i na and Georg i a  are counci l ,  
mayor-counci l ,  or counci l -manager. 

I n  South Carol i na reg i ona l pl ann i ng counci l s  of government ( COGs ) were formed in 1 97 1 to promote 
area governmental coordi nati on through p l anni ng servi ces , Federa l grants admi n i strati on , 
economic deve l opment , and other management ass i s tance . Reg i ona l p l anni ng counci l s  are fi nanced 
by l oca l , s tate , and Federal government funds . The l ower Savannah Ri ver COG i nc l udes Ai ken , 
Al l endal e ,  Bamberg , Barnwel l ,  and Orangeburg counti es . The Upper Mi d l ands COG i nc l udes Lexi ngton 
County .  Hampton County i s  i n  t h e  Low County COG , whereas Edgefi el d a n d  Sal uda count ies are i n  
t h e  Upper Savannah COG . 
The area p l anni ng and deve l opment commi s s i ons i n  Georg i a  prov i de s imi l ar servi ces of reg i onai 
pl anni ng and are funded 25% by l ocal governments , 25% by Georg i a  state government ,  and 50% by 
the Federal government . The Central Savannah Ri ver Area P l ann i ng and Deve l opment Commi s s i on 
serves Burke , Co l umbi a ,  Screven , and R ichmond count ies i n  the study area . 

E . 7  PUBLIC AND PR IVATE SERV I CES I N  THE PR IMARY STUDY AREA 

Vari ati ons i n  formal organi zati on and scope of servi ces provi ded resu l t from contrasti ng urban 
and rura l  envi ronments in the study area . Large urban areas , such as Augusta and Ai ken , 
general l y  offer more comprehens i ve servi ces provi ded by fu l l - t i me pa i d  empl oyees , whereas 
smal l er rural areas usua l l y  depend l ess upon formal organ i zati on . When formal organ i zati ons 
exi st in rura l  areas , they are staffed on a paid part-time or vol unteer bas i s .  

E . 7 . l  Education 
I n  the s i x-county primary area there are ni ne publ i c  schoo l systems : seven in South Carol i na 
and two i n  Georgi a .  There are 78 el ementary schoo l s ,  27 i ntermedi ate schoo l s ,  21 h i g h  school s ,  
1 0  spec i a l  schoo l s ,  8 vocati ona l /techn i ca l  schoo l s ,  and 6 co l l eges i n  th e study area . App roxi 
matel y  93 . 6% of area schoo l -age ch i l dren are enrol l ed i n  these n i n e  p u bl i c  sys tems and are 
transported by 61 2 buses to thei r school s .  The rema i nder attend pri vate schoo l s or are not i n  
school . 

Because the construction and operation of the DWPF wi l l  generate changes i n  area school enrol l 
ments , exi sti ng school enro l l ments were compared wi th school capaci ti es .  Popul ati on sh i fts and 
growth have l eft some areas wi th too many or too few cl as sroom spaces and faci l i ti e s . As of 
the 1 979-80 school year, about 8600 extra students cou l d have been accommodated i n  exi sti ng 
publ i c  schoo l s .  Tabl e 4 . 7  s hows the excess faci l i ty capaci ty avai l ab l e  by school d i s tri ct . 
I t  i s  c l ear from the tabl e that the Al l enda l e ,  Bamberg No . 1 ,  and Denmark-Ol ar No . 2 d i s tri cts 
are us i ng thei r faci l i ti es to capaci ty or near capac i ty .  I t  wou l d  be di fficul t for these 
di stri cts to hand l e  new growth in school enrol l ments . Barnwe l l ,  B l ackvi l l e  and Wi l l i ston 
di stri cts have suffi ci ent capaci ty to susta i n  growth in school enrol l ments . I n  the aggregate , 
the urban counti es , Ai ken , Col umbi a ,  and R ichmond , have substanti a l  excess phys i ca l  capaci ty 
to handl e addi ti onal students . However, about ha l f  of the i nd i v i dual faci l i ti es wi thi n these 
communi ti es are al ready uti l i zed near capaci ty or above capac i ty l evel s .  
To a l l ev iate enro l l ment probl ems , pl ans for faci l i ty expan s i on exi st i n  some counti es , and 
new faci l i t i es are a l ready in pl ace in others . I n  Ai ken County ,  three new h i g h  schoo l s 
opened i n  1 980 and 1 981 , wi th a capaci ty tota l l i ng 3275 s tudents . Because of s h i fts i n  
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enrol l ment and ava i l ab i l i ty of these faci l i t i e s , a major rezo n i ng of school boundar i es occurred . 
Al so , the school d i stri cts of Al l enda l e ,  Denmark-O l a r ,  and B l ackvi l l e  have recently added mobi l e  
u n i ts to i ncrease c l a ssroom space . F urther ,  Col umb i a  County i s  constructi ng two new h i g h  
schoo l s  t o  accommodate a tota l o f  2400 to 2500 students . In anti c i pati on of a pos s i b l e  SRP 
expan s i on , the Barnwe l l School Di stri ct has devi sed three conti ngency devel opment p l ans to 
accommodate an i ncrease of from 240 to 320 students . 

The average s tudent to teacher rat io i n  each d i stri ct ranges from 1 8 . 5 : 1  i n  the W i l l i s ton 
D i s tr i c t  to 25 : 1  i n  the Col umb i a  and Al l enda l e  County school sys tems . F i v e  of the seven South 
Carol i na di str icts a re be l ow the 1 978 statew ide s tudent to teacher average of 23 : 1 . On the 
other hand , the two Georg i a  school sys tems have ratios cons i derab ly above the Georg i a  1 979 state 
average of 1 6 . 8 : 1 .  

E . 7 . 2  Rec reat i on and cu l tura l faci l i ti es 

A w i de va r i ety of both publ i c  and pr i vate outdoor recreation faci l i ti e s  exi s ts i n  the study 
area . Pa rti c i pat ion i n  acti v i t i es and demand for appropri ate faci l i t i es vari e s  among counti es . 
Federa l  outdoor rec reat ion faci l i ti es i nc l ude the Santee Nati onal Wi l d l i fe Refuge , the C l a rks 
H i l l  Reservoi r operated by the U . S .  Army Corps of Eng i neers , and secti ons of Sumter Nati onal 
Forest .  Fi ve s tate pa rks exi st i n  the study a rea . Pr i vately owned , but publ i c l y  ava i l a bl e ,  
swi mmi ng pool s ,  fi s h i ng and boat i ng faci l i ti e s ,  go l f  and tenni s c l ubs , and other fac i l i ti es 
serve an i mportant area recreati onal funct i o n .  

There i s  heav i er  u sage o f  Federal and state recrea ti on s i tes than o f  l ocal fac i l i t i e s .  Eva l ua
t i ons of the study a rea have i ndi cated a defi c i ency in pub l i c  rec reat i onal faci l i ti e s  and 
p rograms . 3 In add i ti on ,  the exi sti ng county school faci l i t i es a re heav i l y  used . 

Cu l tura l  opportun i ti e s  a re p ri ma ri ly offered i n  the major  c i ti es of Augusta and Ai ken , whi ch 
offer museums , l i bra r i e s ,  h i stor ic s i tes and tours , and other programs . Popu l ar attracti ons 
i nc l ude the perfo rm ing arts , offered by the Greater Augusta Arts Counc i l ,  and major sporti ng 
events such as horse ra c i ng he l d  in Ai ken and the Mas te rs Gol f Tou rnament he l d  eac h Apri l i n  
Aug usta . Addi ti onal cul tural opportun i t i es a re h i ndered by the l ack of adeq uate fac i l i ti es for 
stag i ng these events . 

E . 7 . 3  Fi re , emergency med i ca l , and ambu l a nce servi ces 

Of the 41 fi re depa rtments in the study a rea , 23 ra i se the i r  own funds and re ly on an al l -vol unteer 
staff . Approxi mate ly 1 0% of the publ i c l y  s upported fi re departments a re a l so dependent upon an 
a l l -vol unteer staff . Over 60% of the fi re depa rtments i n  the p ri ma ry study a rea a re j udged to 
have adequate sery i ce by v i rtue of the i r hav i ng an I ns u rance Service Offi ce ( I SO )  rati ngs of 8 or 
l es s .  The rema i nder had ra ti ngs of 9 or 1 0  or were unrated . F i re serv i ces are rated from 1 to 
1 0  by I S O :  1 i s  h i ghest and 1 0  i s  i nadequate . Al though the c i t i e s  of Ai ken and Augusta are 
j udged to have adequate protec ti on ( rated 5 and 3 respecti ve l y ) , nea r ly one-ha l f  of the fi re ser
v i ce area wi th i n  the counti es of Ai ken and Ri chmond are j udged to have l i ttl e or no protec ti on 
( I SO rati ngs of 9 and 1 0 ) . 
Approx i mate ly  1 8  emergency medi ca l / rescue serv i ces operate i n  the pr ima ry study a rea , most of 
wh i ch are staffed by vol unteers , and cha rge on a fee-for-serv i ce bas i s .  The a rea ' s  two publ i c ly 
s upported serv i ces are the Ai ken County Emergency Med i ca l  Serv i ce and the Ambu l ance Serv ice i n  
R i c hmond County provi ded by Uni vers i ty Hos p i ta l  i n  Augusta . 

E . 7 . 4  Po l i ce protection and jai l s  

Law enforcement agenc i es serv l c l ng the pr imary study a rea i nc l ude county sheri ff and commun i ty 
and state pol i ce .  The h i ghest reported 1 979 crime rates of the s i x  pr imary counties were i n  
R i chmond and Ai ken , wherea s the four ru ra l  counti es experi enced l ower cr ime ra tes , as expected . 
Re l at i ve to the F B I ' s  nati onal average of 1 . 5 fu l l -t ime l aw enforcement offi cers per 1 000 
popu l ati on in counti es , Col umb i a  County has the l east protecti on ( 0 . 97 )  and Al l enda l e County the 
most ( 2 . 26 ) . R i c hmond county ,  ( 1 . 99 )  wh i ch i s  bas i cal ly urban , approx imates the nati onal 
average of 2 . 0  pol i cemen per 1 000 popul ation for c i t i es the s i ze of Augusta . 

The phys i ca l  cond i t i on and spec i f i c  functi ons of the a rea ' s  s i x  mun i c i pa l  and s i x  county ja i l s  
vari e s .  The Barnwel l County ja i l  a l so serves Al l enda l e County .  The average number of i nmates 
per day does not exceed average faci l i ty capac i ty .  An expans i on o f  the Ba rnwe l l County faci l i ty 
i s  current ly under way ; p l a ns to upgrade the R ichmond County ja i l  a re currently be i n g  cons i dered . 
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E . 7 . 5  Hea l th serv i ces 

The greatest concentration of hea l th serv i ces in the pri mary study area occurs i n  the two urban 
centers of Augusta and Ai ken . Augusta i s  a l eadi ng reg i onal med i ca l  center provi d i ng general 
and spec i a l i zed med i ca l  care to the U . S .  Army and the Veterans Admi n i strati on as we l l  as to the 
g enera l  publ i c .  Whi l e  every county except Col umb i a  has at l east one hosp i ta l , the urban centers 
provide 9 1 %  of the hos p i ta l  beds ( Ri chmond , B2% ) , 94% of the outpati ent care , 63% of the nurs i ng 
home faci l i t i e s , and most of the spec i a l i zed med i ca l  servi ces . On ly Al l enda l e  and Bamberg 
counti es are wi thout nurs i ng home faci l i t i es .  

Bed vacanc i es usua l l y  exi st at the n i ne hos p i ta l s  i n  the primary study area . Barnwe l l County 
Hos p i tal has the l owest occupancy rate ( 30% ) , wherea s the other hospi ta l s  average 70 to 90% 
occupancy . 

Ten of the 1 3  area count i e s  are des i g nated as "manpower shortage area s "  based on cri ter ia from 
the U . S .  Pub l i c  Hea l th Serv i ce Act amendments of 1 976 and 1 979 . ( Excepti ons are Ai ken , 
R i c hmond , and Co l umb i a  counti es . )  Shortages i n  the more rural count i es were most preva l ent for 
phys i c i ans , nurses , pod iatri sts , and denti sts . 

E . 7 . 6  Sewage trea tment 

The status of mun i c i pa l  sewage treatment i n  the counti es i n  the pri mary study area ranges from 
those f i ve  systems that regu l ar ly d i scharge some of the i r eff l uent untreated to the several that 
operate wel l  bel ow capac i ty .  T h e  sys tems wi th i n  the counti es of Al l enda l e ,  Bamberg , Ba rnwe l l ,  and 
R ichmond are currently experi enc i ng sewage probl ems . Both Al l enda l e  County trea tment fac i l i ti es 
have reached p l ant capac i ty ;  however , expans i ons are current ly bei ng p l anned . At the Denmark P l ant 
in Bamberg County the amount of sewage is doub l e the trea tment capac i ty because of i nf i l trati on/ 
i nfl ow .  Expa n s i on of the Denmark P l ant i s  currently bei ng p l anned . I n  Barnwe l l County ,  sewage 
i s  a l so exceedi ng trea tment capac i ty at the B l ackvi l l e  P l ant because of i nfi l trati on/ i nfl ow . A 
rehab i l i tati on program i s  currently bei ng pl anned . The Augusta P l ant i n  R i c hmond County i s  
operati ng be l ow treatment ca pac i ty .  About 1 5% of the effl uent i s  d i scharged untreated . A 
proposed expans i on of the Augu sta wastewater treatment p l ant i s  current ly bei ng p l a nned as we l l  
as a program to remove poi nts of raw wastewater d i scharg e .  Adequate fac i l i t i e s  are i n  p l ace i n  
the c i ty of Bamberg , i n  the Co l umb i a  County towns of Marti nez , Evans , and Harl em , and i n  western 
Ai ken County ( Horse Creek P l ant ) . Fac i l i ty improvements are bei ng p l anned for Al l enda l e County 
and the c i ty of Barnwel l .  No s i g n i fi cant treatment probl ems ex i st i n  Col umb i a  County .  

For areas beyond the reach o f  publ i c  sewage treatment , sept ic tank operati on i s  commonp l ace . 
So i l  s u i tabi l i ty for septi c tank use i s  c l as s i f i ed as s l i ght , moderate , or severely l i mi ted . 
The percent of each county hav i ng severe soi l l i mi tati ons i s  Col umb i a  ( BO ) , Al l enda l e  ( 50 ) , 
Ri c hmond ( 40 ) , Bamberg ( 25 ) , Ai ken ( 20 ) , and Barnwe l l ( 5 ) . 

E . 7 . 7  Pub l i c  water systems 

Of the approx imate ly  1 20 pub l i c  water systems i n  the area , 30 county and mun i c i pa l  systems serve 
75% of the popu l at i o n ;  the rema i nder serve i nd i v i dual s ubdi vi s i ons , water d i s tri cts , tra i l er parks , 
and mi sce l l aneous fac i l i ti es such as restaurants , nurs i ng homes , motel s ,  and schoo l s .  Al l but four 
of the mun i c i pa l  and county water systems obta i n  thei r water from deep wel l s .  Those systems 
uti l i z i ng surface-water sources are the ci t i e s  of Augusta and North Augusta and Col umb i a  County 
( the Savannah Ri ver) and the c i ty of Ai ken ( S haws Creek and Shi l o  Spr i ngs ) .  Al l systems can 
accommodate add i t i ona l use , except the P i ne H i l l  P l ant l ocated i n  R i chmond County ,  wh i c h  i s  
operati ng at 1 00% capac i ty .  Area systems approach i ng max i mum serv i ce capac i ty and , therefore , 
wh i c h  can supp ly the least re l at i ve i ncrease i n  serv i ce demand are l oca ted i n  Ri c hmond County 
[ P i ne H i l L(JOO% ) ,  County p l ant-l ( B 5% ) , -2 ( 90% ) , and Augu sta ( 70%) ] ,  Barnwel l County [Ba rnwel l 
P l ant (B4% ) J ,  and Al l enda l e  County [ Fa i rfax P l ant ( BO% ) J .  Those systems currently operati ng at 
or be l ow 50% servi ce capac i ty and ,  therefore , wh i c h  can support the g reatest serv ice vol ume 
i ncrea se are l ocated i n  Ai ken county ( Jackso n ,  Monetta , New El l enton , North Augusta , Perry ,  and 
Sal l ey ) , Al l enda l e  County (Al l enda l e  and Sycamore ) ,  Bamberg County ( Bamberg , Denmark , Erhardt , 
Gova n ,  and O l a r ) , Barnwel l County ( B l ackvi l l e ,  El ko ,  and W i l l i ston ) ,  Col umb i a  County ( Grovetown ) 
and Ri c hmond County .  I n  g enera l , from the i nventory o f  3 0  water systems , one-th i rd ( 1 0 )  are 
operati ng at around 25% capac i ty ,  and approximate ly another th i rd ( B )  are operat i ng bel ow 25% 
service capaci ty ( s ee Tab l e 4 . B ) . 

E . 7 . B  Sani tary l andfi l l s  and di sposal 

Of the seven publ i c  domest ic l andfi l l s  in the area , fi ve are pub l i c l y  owned , a l l are pub l i c l y  
operated , and four wi l l  experi ence waste-capac i ty probl ems i n  the short-range future ( 0  to 
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5 years ) .  The waste capaci ty a t  the Co l umbi a County l andfi l l  i s  currently exhausted because of 
an unanti c i pated doub l i n g  of thi s  county ' s  popu l a ti on s i nce 1 970 . Further , two s i tes i n  A i ken 
County ( DWP- 97 and the Ci ty of Ai ken Sani tary Landfi l l )  wi l l  reach capac i ty in fi ve years , as 
wi l l  the Ri chmond County Sani tary Landfi l l .  At other area county s i tes , projected maximum waste 
capaci t i es wi l l  be reached i n  1 0  years at Ai ken DWP-72 and 20 years i n  both Bamberg and Barnwel l .  

Col l ection systems range from "do- i t-yourse l f" operations i n  portions of Col umb ia and Ai ken 
counti es , to house-to-house col l ection in Augusta and i ncorporated communi ti e s ,  to col l ection 
boxes stati oned in rural porti ons of Bamberg , Barnwel l ,  and A i ken Counti e s .  Pri vate contractors 
provi de col l ect ion s ervi ce i n  portions of Ai ken , R i chmond , and Col umb i a  counti e s .  

E . 7 . 9  Soc i a l  services 

A vari ety of publ i c  and pri va te soci a l - servi ce agenci es prov i d i ng l egal counse l i n g ,  hea l th 
servi ces , hous i n g  and ag i ng a s s i stance , recreat ion ,  youth and adu l t services , medica l care and 
empl oyment ,  and educat ional services are found in the primary study area . More than one-ha l f  of 
the 347 agenci es a re l ocated in the urban counti es of Ri chmond ( 1 47 )  and Ai ken ( 84 ) ; l es ser 
concentrat ions are found in rural count i es such a s  Al l enda l e  (42) and Col umb ia ( 1 2 ) . Except for 
Co l umbi a  County , each county has at l ea st  one agency for each major soc i a l  servi ce . 

E . 7 . 1 0  L i braries 

The primary study area is served by three reg i onal l i brary systems : Ai ken-Bamberg-Barnwel l 
Edgefi e l d  (ABBE ) ,  Al l endal e-Hampton-Jasper (AHJ ) , and the Augusta Reg i onal L i brary System 
( ARLS ) .  The ABBE reg i onal system i nc l udes a mai n  l i brary i n  the c i ty of A i ken , three county 
l i brari es , s i x  branche s ,  and one bookmobi l e . The AHJ system i nc l udes one l i brary l ocated i n  
Al l enda l e  County p l us one bookmobi l e . The ARLS i ncl udes a mai n  l i brary i n  Augusta , three 
branches , and two bookmobi l es .  

Book col l ection s i ze per serv i ce popul ation was s l i ghtly bel ow recommended standard i n  1 97 9  at 
two area reg ional l i brary systems (ABBE and ARLS ) and a bove standard at the thi rd (AHJ ) .  

E . 7 . 1 1  Uti l i t i e s  

The primary study area i s  genera l l y  wel l -servi ced by el ectri c a nd  natura l g a s  uti l i ti e s , whi ch 
consi st of pri va te , i nvestor-owned , mun i c i pa l , and rura l  cooperat i ve compan i es . Natural gas i s  
used primari l y  by i ndustri a l  customers ; res i denti a l  customers consume most o f  the el ectri c i ty .  
Most o f  the area power i s  generated by two uti l i ty compan ies , South Carol i na E l ectric & Gas 
( SCE&G ) and Georg i a  Power ,  from coal , natura l  gas , o i l ,  and hydropower .  Power is sold di rect ly 
to res i denti a l  customers or whol esa l e  to mun i c i pa l  and cooperative uti l i ti es . The 1 979 s ummer 
peak demands were 67% of tota l generat i ng capaci ty ( 3 . 66 GW) at the SCE&G , and 96% of total 
generati ng capaci ty ( 1 0 . 57 GW ) at the Georg i a  Power Company . 

Two power generat i ng fac i l i t i es a re l ocated wi thi n  the primary study area and another i s  under 
construct ion . Al though the SRP i s  the l argest cus tomer of SCE&G , i t  a l so consumes power produced 
by i ts own coa l -burn i ng fac i l i ty .  The Urq uhart Steam Pl a nt ,  a coa l /natural gas faci l i ty ,  wi th 
250 , 000 kW capaci ty ,  i s  l ocated i n  Ai ken County on the Savannah R i ver .  The Vogtl e Nucl ear Pl ant 
l ocated in Burke County i s  under constructi on for the Georg i a  Power Company and schedul ed for 
operati on after 1 984 . 

Natural gas , used ma i n l y  for i ndustri a l  purposes , i s  trans ported i nto the study area by the 
Caro l i na P i pe l i ne Company and d i stri buted by the SCE&G , the Bamberg Board of Publ i c  Works , the 
Atl anta Gas Li ght Company , and the Georg i a  Natura l  Gas Company . The natural gas l i nes i n  
Co l umbi a  County have l imi ted s ervi ce capaci ty that may h i nder future i ndustri a l  expans i o n .  

E . 7 . 1 2  C i v i l defense and emergency preparedness 

Al l pri mary area counti e s ,  except Al l enda l e ,  have acti ve c i v i l defense departments and state
approved emergency preparedness pl ans . I n  Al l enda l e  County , the sheri ff acts as c i v i l defense 
coordi nator. Staffi ng varies from a tota l ly vol unteer bas i s  ( Burke County )  to two ful l -t ime 
emp l oyees p l us 1 00 to 300 vol unteers (Ai ken , Barnwel l ,  and Richmond counti es ) .  Fundi ng i s  
provi ded by one or more Federa l , state , county , and l ocal government appropri at i ons and from 
pri vate donati ons .  Emergency preparedness p l ans outl i ne county c i vi l defense rol es i n  com
mun i cati ons , l aw enforcement ,  search and rescue mi s s i ons , transportati on , and medi cal servi ces . 
Pl ans a l so address natura l  d i sasters i ncl udi ng those from h igh winds , severe s torms , earth 
quakes , and fl oods , and man-made di sasters from hazardous chemi cal spi l l s ,  nucl ear rel eases , 
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fi res , mas s  transportation acci dents , and exp l o s i ons . Al l of the acti ve c i v i l  defense depart
ments ho l d  tra i n i ng sess i ons for vol unteers i ncl ud i ng at l ea st  one s imu l ated mass-sca l e  emergency 
per year .  None of the seven counti es has an emergency operati ng center fu l l y qua l i fi ed by 
Federa l standard s ,  but a l l  have bu i l d i ngs that serve as thei r major commun i cat ion centers . 
Though the counti es uti l i ze a wide vari ety of commun i cat ion networks and the degree of practi ce 
i s  h i g h ly vari abl e ,  a l l are attempti ng , with the ass i stance of the i r  state c i v i l defense 
agenc i es , to adopt more un i form and comprehens i ve pract i ces . A 1 980 South Carol i na l aw on 
emergency preparedness provi des for devel opment of mi n imum standards , defi n i t i on of ro l es and 
respons i bi l i ti es of state agenc i es , des i gnation of state and l oca l contact po i nts for offi c i a l  
publ i c  i nformati on , and gu i del i nes for a publ i c  education program . 4  

I n  addi t ion , the SRP has vari ous serv i ce agreements for mutual asi stance or speci a l  support with 
Fort Gordon and Ta l madge Hos p i ta l  in Augusta . SRP a l so has fi re-f i g hti ng mutual a i d  agreements 
wi th Al l i ed-Genera l  Nucl ear Serv ices i n  Barnwel l ,  the c i ty of Ai ken , and the South Carol i na 
Forestry Commi ss i on .  Memos of understandi n g  between SRP and the states of South Carol i na and 
Georg i a  cover not i f i cat ion and emergency respons i b i l i ty in the event of a potenti a l  or actua l  
rad i o l ogica l emergency at the SRP .  

E . 8  HOUS ING 
Because some workers for the proposed DWPF faci l i ty wi l l  req u i re hous i n g  in addi t ion to that 
currentl y avai l a bl e ,  the exi sti ng hou s i n g  stock wi l l  be characteri zed here i n  wi th respect to i ts 
l ocati on , cond i t i o n ,  and other characteri sti cs .  The capaci ty of the hous i ng i ndustry i s  
as sessed . 
Most of the avai l a bl e hous i n g  stock i n  the study area i s  l ocated i n  the Augu sta ( Georg i a )  SMSA 
and i n  Lexi ngton County of the Co l umbi a ( South Carol i na )  SMSA. As s hown i n  Ta b l e  E . 4 ,  about 87% 
of the tota l pri mary area hou s i ng stock exi sts i n  the th ree Augusta SMSA counties ( 1 1 8 , 750 un i ts 
i n  1 979 ) , whereas the three smal l er rura l counti es of Barnwe l l ,  Bamberg , and Al l enda l e  conta i n  
the rema i n i ng 1 3% ( 1 7 , 650 u n i ts i n  1 977 ) . The greatest percentage i ncreases i n  hou s i ng stock 
are occurri ng in Col umbi a County ,  wh i ch more than doubl ed i ts tota l hous i ng stock i n  the past 
decade , i ncrea s i ng at an average rate of nearly 1 1 %  per year .  Both Ai ken and R i c hmond counti es 
added more than 1 000 uni ts per year s i nce 1 970 , i ncreas i ng at average rates of 3 . 6% per year .  
Demand i n  Barnwel l county averaged about 3 . 5% per year i n  the period 1 970 to 1 97 7 ,  whereas 
Al l enda l e  and Bamberg county rates were s l i ghtly l ower at 3 . 4% and 3 . 2% ,  respecti vel y .  

Al though Al l enda l e  and Bamberg count i e s  i ncreased the i r  stock i n  the past decade , both showed 
decreases between 1 950 and 1 960 .  I n  the secondary area , Screven County ' s  stock decreased 
between 1 950 and 1 970. 

The greatest absol ute and percentage i ncreases i n  secondary area hou s i n g  stock occurred i n  
Lexi ngton and Orangeburg count i e s :  Lex i n gton averaged a 4 . 6% i ncrease per year ( 1 960 t o  1 970 ) 
whi l e  Orangeburg i ncreased about 4 . 0% .  

One-ha l f  of the Ai ken Co unty i ncrease i n  hou s i ng i n  the past decade ( about 5200 u n i ts )  resu l ted 
from that county ' s  espec i a l l y  h i gh rate of mobi l e  home growth . More than one-ha l f of the tota l 
mob i l e  home growth i n  the SMSA i n  1 979 occurred i n  Ai ken County , refl ecti ng l ess stri ngent 
regu l at ion than in the other SMSA counti es . 5  
Orangeburg County i n  the secondary area showed a s im i l ar ly h i g h  i ncrease i n  mobi l e  homes 
(Tabl e E . 4 ) i n  the early 1 970s . 

The maj ori ty of Ai ken County ' s  i ncreased demand s i nce 1 950 can be attr i bu ted to the nearly  
5000 SRP emp l oyees who l i ve there . About one -ha l f of these workers l i ve i n  t h e  Ci ty of Ai ken . 
They occupi ed about hal f of the estimated 5800 hou s i ng un i ts i n  1 980 . 

E . 8 . 1 Tenure patterns and costs 

The maj ori ty of hou s i ng i n  the combi ned study area i s  owner occup i ed , rang i ng from 45% in Burke 
County to 70% in Lexi ngton county in 1 970 . The l argest number of rental u n i ts exi st in the SMSA 
counti es (around 33 , 500 i n  the Augusta SMSA in 1 979 } , 5  refl ecti ng the concentration of renta l 
un i ts i n  the l arger urban area s .  More than one-ha l f  ( 53% ) of the hous i ng i n  the C i ty of Augusta 
i s  renta l uni ts . 

The median va l ue of owner-occup i ed hous i n g  i n  1 970 ranged from $8700 i n  Screven County to 
$1 7 , 200 i n  Lexi ngton County .  Other h i gh-va l ue hous i ng counti es were Col umbi a ( $ 1 6 ,300 ) , R ichmond 
( $ 1 4 , 7 00 ) , and Ai ken , ( $ 1 3 , OOO ) . I n  addi t ion to Screven , other counties wi th med ian va l ues 
around $1 0 , 000 in 1 970 were Al l enda l e ,  Hampton , Barnwel l ,  and Bamberg . The rap i d  i ncrease i n  
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Table E.4. Selected housing information in the primary study area and Orangeburg County 

N umber 
I ncrease in 

I ncrease in County 
County and Number Number of  regular un its 

of rental mobi le homes mobile home 
year of un its vacancies 

un its 
per year 

1 970-1 980 
1 9 70-1 980 

regulations 

A iken, S.C. 
1 980 39,79 1  1 ,046 5,230 
1 977 35,893 2,974 8,559 3.6% No 
1 970 29,333 2,360 7,002 

Allendale, S.C. 
1 980 3,973 
1 977 3,51 1 1 4 3  1 ,426 97 395 
1 970 3,002 282 1 , 1 4 1  3.2"10 No 

Bamberg, S.C. 
1 980 6,384 
1 977 5,663 23B 2,045 1 64 750 Yes 

1 970 4,748 483 1 ,607 3.4% 

Barnwel l ,  S.C. 
1 9BO 7 ,282 
1 977 6,968 334 2,448 1 90 820 
1 970 5,397 5 1 4  1 ,795 3.5% No 

Col u m bia, Ga. 
1 980 14 ,099 735 
1 970 6,740 253" 1 ,806 1 0.9% 648 Yes 

R ichmond, Ga.  
1 980 64,846 1 ,709 
1 970 47,754 2,482" 1 8,345 3.6% l ,651b Yes 

Orangeburg, S.C. 
1 9 80 29, 1 14  826 2,850b Yes 

1 970 20,857 4.0% 

a For  sale or rent. 
b 1 970 to 1 97 5. 
Source: Socioeconomic Baseline Ch

'
aracterization for the Savannah River Plant area, prepared for Oak 

Ridge National Laboratory by NUS Corporation, 1 98 1  O R N L/Su b·81 /1 3829/5 and U.S. Bureau of Cen· 
sus, 1 980 Census of Popu lat ion and Housing; South Caro l ina,  PHC 80·V-42; Georgia, PHC 80·V·1 2; March 
1 98 1 .  

ho u s i n g  val ues in  the past decade is  most  strong ly  refl ected in  the h i gh-growth areas of Col umbi a ,  
Lex i ngto n ,  and Ai ken count i e s .  I n  1 980 , rea l tors es ti mated that average new home costs were 
around $36 , 000 i n  southern Augusta , $55 , 000 i n  western Aug usta , $40 , 000 i n  Barnwel l ,  $75 , 000 i n  
North Augu sta and  $60 , 000 i n  Ai ken ( ci ty ) . Med i an hous i ng val ues  wi l l  rema i n  much l ower i n  the 
l ow-g rowth counti es because the average age of the hou s i ng stock i s  ol der.  

E . 8 . 2  Vacancy trends and phys i ca l  condi ti on 

In genera l , vacancy rates ( 1 950 to 1 97 0 )  have decreased i n  the count i es and i ncreased i n  the 
i ncorporated ci t i es and towns . Vacancy rates norma l ly  vary by type of hous i ng a l so : around 3% 
for s i ng l e  fami l y  homes and around 7% for mul t i fami ly  u n i ts . The homeowner vacancy rates i n  
the Augu sta SMSA remai ned constant a t  2 . 4% from 1 970 to 1 979 , wherea s the 1 979 renter vacancy 
rate decreased from around 1 0% i n  1 970 to 7% i n  1 979 . 5 See Tabl e 4 . 9  for add i t i onal  vacancy 
i nformati on . 

The percentage of u n i t: ' l ack i ng some p l umb i ng fac i l i ti es i s  h i g her  i n  the rural counti es than i n  
the more urban areas , ran g i n g  from 5% i n  Ri chmond County to 38% i n  Al l enda l e and 44% i n  B urke 
County ( 1 970 ) .  

S im i l a rly , more crowded hous i ng (more than  one person per room ) i s  found i n  rura l rather than 
urban area s .  SMSA counti e s  have 7 to 1 2% crowded hou s i ng ( 1 970 ) , whereas rural count i e s  have as 
much as  1 9% .  

E . 8 . 3  Hote l s and motel s 

The greatest concentra t i on of hotel and motel rooms ex i sts i n  u rban areas . Augusta has around 
2700 rooms , Orangeburg County approximate ly  1 000 rooms , and Ai ken County approximately  500 rooms . 
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Excess motel capac i ty ex i s ts i n  the town of Al l enda l e  and el sewhere a l ong U . S .  301  beca use of 
the major traffi c dec l i ne on U . S .  301  s i nce the open i ng of 1 - 95 i n  that area . Barnwel l ,  on the 
other hand , has a shortage of rooms . Col umb i a  County i s  the on ly  county w i th no hote l s or 
motel s .  

E . 8 . 4  Hous i ng construct i on l a bor force and capaci ty of 
hou s i ng i ndustry 

Past h i story and estimates by state agenci es of the growth i n  the construc tion i ndustry by craft 
i ndi cate that there i s  amp l e  capac i ty to meet l a rge i ncreases i n  dema nd for hou s i ng i n  South 
Carol i na ,  espec i a l ly  around urban or growth centers . 

The hous i ng i ndus try i n  Ai ken , R i c hmond , Col umbi a ,  and Barnwe l l counties  i s  cons i dered strong by 
l ocal  i nforma nts and capabl e of respond i ng fa i rl y  q u i ck ly  to i ncreased demands for hou s i ng .  The 
C i ty of Barnwel l ,  for i nstance , has f i ve acti ve hous i ng contractors , and the i ndustry in the 
C i ty of Ai ken is cons i dered "very strong . " 6 

E . 9  TRANSPORTAT ION 

E . 9 . l  Roads and h ighways 

The area i s  s erved by maj or i nters tates , U . S .  and state h i ghways , and mi nor access roads 
i nc l udi ng those w i t h i n  the SRP . F i gure E . l  s hows the pri nc i pa l  roads i n  the pri mary study 
area . Of the three i nters tate h i g hways w i t h i n  the study area , 1 -20 i n tersects the pri mary 
counti es of Ai ken , R i chmond , and Col umb i a  as i t  extends from the c i ty of Fl orence , South Caro l i na ,  
westward through the capi tol c i ty of Col umb i a  and through Aug usta and Atl anta , Georg i a .  I nter
state 26 extends from Ashevi l l e ,  North Caro l i na ,  southeast  to Charl eston , South Carol i na ,  as i t  
i n tersects secondary area count i es of Lex i ng ton and Orangeburg , South Carol i na .  I nters tate 95 
para l l e l s  the eastern U . S .  coast and i ntersects secondary area counties  of Orangeburg and 
Hampton , South Carol i na .  

E S ·5 8 1 3  

F i g .  E . l . H i ghway network i n  the v i c i n i ty of SRP . 
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Major  U . S .  h i ghways i ntersecti ng the study area counti es i nc l ude U . S .  321 , ( through Lexi ngton , 
Ora ngeburg , Bamberg , Al l enda l e ,  and Hampton ) ,  U . S .  301 ( through Orangeburg , Bamberg , Al l enda l e ,  
and  Sc reven ) ,  U . S .  7 8  ( through Col umbi a ,  R i chmond ,  Ai ken , Barnwel l ,  and Bamberg counti es ) ,  
U . S .  378 ( from Col umbi a ,  South Caro l i na ,  through Lexi ngton and Sal uda counties ) ,  and U . S .  
h i ghways 1 ,  1 78 ,  601 , 278,  and 2 1 , parts of wh i c h  are mu l ti - l ane . Other mul t i - l ane s tate 
h i g hways i nc l ude S . C .  1 25 ( from Augusta through the SRP to Al l enda l e ) , S . C .  1 9  ( from Ai ken to 
U . S .  278 north of the SRP ) ,  S . C .  64 ( from the SRP to Barnwel l ) ,  and others near Augusta , Georg i a .  

Var i ous South Carol i na state h i ghways l ead  to the SRP ' s  northern , eastern , and southern boundari es , 
a l though publ i c  acces s i nto S RP i s  l i mi ted . Northern acces s to the SRP boundary i nc l udes 
S . C .  1 25 (mu l t i - l an e )  from the town of Jackson , South Carol i na ,  and S . C .  1 9  (mu l ti - l ane ) from the 
towns of Ai ken and New E l l enton , South Caro l i na .  Eastern SRP boundary access i nc l udes S . C .  781 
and  S . C .  39  from the town of Wi l l i s ton , S . C .  39 from the town of E l ko ,  and S . C .  64 (mu l t i - l ane ) 
from the town 'of Ba rnwe 1 1 .  The SRP southern bounda ry access i s S .  C .  1 25 from the town of 
Al l enda l e .  No acces s roads  exi st  acro s s  the SRP ' s  wes tern boundary ,  the Savannah Ri ver .  Pub l i c  
access  i nto the S RP i s  a l l owed o n  s i x  des i gnated roads and  res tri cted to empl oyees on ly  o n  other 
roads by seven barri cades . The s i x  publ i c  roads are U . S .  278 , S . C .  1 25 ,  a 0 . 7  km secti on of SRP 
Road  2 ( l eadi ng to S . C .  1 9 ) ,  and three other roads near the SRL admi n i s trat i ve bui l d i ng .  

Al though the S RP i s  Federa l l y  owned , by v i rtue of a deed of easement and South Caro l i na state 
enabl i n g  l eg i s l at i o n ,  the state of South Caro l i na i s  respon s i bl e  for ma i n tenance of the S . C .  1 25 
easement through the s i te .  State h i g hway 1 25 was opened to the pub l i c  i n  J u ly  1 96 7 ,  al though  
pedestr i ans , b i cyc l es ,  and horse-drawn veh i c l es are proh i b i ted . The  road may be  c l osed at any 
t ime ,  however , i n  the event of acc i dent or other SRP rel ated acti v i ti es .  

Traffi c vol umes i n  the area vary from more than 30 , 000 per day i n  the Augusta reg i on ( 1 978 ) to a 
few hundred per day i n  some rural area s .  Outs i de the Aug usta urbani zed area , h i g hest average 
dai l y  tra ff i c  vol umes recorded were a l ong the Ai ken-Augusta corr i dor , cons i s ti ng of U . S .  1 and 78 , 
and S . C .  1 9 . Roads  and  h i ghways near the SRP average from 2 , 000 to 1 0 , 000 veh i c l es per day . 
Further ,  traff ic  generated from the SRP i n  1 980 approxi mated 6 1 50 vehi c l e  tri ps per day . 

W i th no improvements to the exi s ti ng sys tem , major l ong-range congestion  probl ems wi th i n  the 
Augusta urban i zed area wou l d  be mos t  severe a l ong Washi ngton Roa d ,  Gordon H i g hway , 1 5th Street ,  
Jefferson Dav i s H i ghway , a nd  at a l l r i ver cros s i ng s .  T he  Augusta Reg i onal  Transportation Study 
1 974 update proj ected 2 5 . 9% of the road and h i g hway network i n  urban Augusta to be moderate ly  
congested by the  year 2000;  1 3% of th i s  network i s  projected to  be  severe ly  conges ted . 

E . 9 . 2  Ra i l roads  

The pr ima ry s tudy area i s  served by  severa l  branches of th ree ma i n  rai l systems : the  Seaboard 
Coa st  L i ne Ra i l road ( SCLR ) ,  the Geo rgi a  Rai l road ,  and Southern Ra i l way . In add i ti on , the SRP 
owns and operates a rai l road sys tem wi th i n  p l ant  bounda r i es . Of four tracks  operated by SCLR i n  
the study area , one extends westwa rd from the towns o f  Denmark and Ba rnwel l ,  South Caro l i na ,  and 
prov i des servi ce to the SRP a l ong wi th another conjo i n i ng SCLR branch that para l l e l s  the Savannah 
Ri ver . Duri ng Ma rch 1 977 ,  the Augusta SCLR yard served an average of 1 635 cars per day . A 
th i rd track  extends south from S RP through the towns of Al l enda l e  and Fa i rfax .  The fourth track  
extends from Ehrhardt in  Bamberg County to Green Pond in  Col l eton County .  

The Georg i a  Ra i l road ma i n  trac k extends from Augusta ' s  Harri sonvi l l e  yard westward through the 
pr imary counties  of Co l umbi a and R i chmond and i nto Atl anta . I n  March 1 977 , the Harri sonvi l l e  
yard served over 22 , 750 cars and averaged 735 cars per day . I n  Augusta , the Georg i a  Ra i l road 
provi des pr imary serv i ce to the Bel t L i ne and Savannah Ri ver Termi na l i ndustr i es . 

Southern Ra i l way ma i nta i n s  th ree track  systems i n  the pri mary area . One extends from the town of 
Furman in Hampton County ,  South Carol i na ,  to the towns of Al l enda l e ,  Barnwel l ,  and B l a c kvi l l e ,  to 
the capi to l  c i ty of Col umbi a ,  South Caro l i na .  Another extends from the town of Edgefi e l d ,  South 
Carol i na ,  through the towns of Ai ken , B l a c kv i l l e ,  and Denmark w i th i n  the study area , to Charl eston , 
South Caro l i na .  The th i rd Southern Ra i l way track extends from the c i ty of Col umbi a ,  through 
Augusta , and on to At l anta , Georg i a .  I t ' s  yards served an average of about 1 200 cars per day i n  
Ma rc h ,  1 977 . 

E . 9 . 3  Ai rports 

There are 1 0  av i ati on fac i l i ti es i n  the pri ma ry study area - four  pri vate and s i x  genera l av iat ion 
f i e l ds . B u s h  Fi e l d i n  Augusta and the Co l umbi a ,  South Caro l i n a ,  Metropol i tan Ai rport i n  Lexi ngton 
County ( i n  the secondary area ) a re the on l y  two a i rports that pro v i de schedu l ed ai r pas senger 
servi ces . 

The enti re Fo rt Gordon mi l i tary i ns ta l l at ion  i s  a res tri c ted a i r zone a s  was the enti re SRP 
reservation  before 1 976 . 
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E . 9 . 4  Water transportat i on 

Du r i ng the peri od 1 958 to 1 965 ,  a channel wa s constructed on the Savannah Ri ver from Savannah 
Harbor to Augusta ( 2 . 7  m deep x 27 m w i de x 290 km l ong ) , as  a uthori zed by the U . S .  Ri vers and 
Harbor Act of 1 950. Dams control l i ng water l evel s of two upstream reservo i rs ,  C l a rks H i l l  and 
Ha rtwel l ,  a s s i s t  in  ensu ri ng mi n i mum Savannah Ri ver channel  f l ow requ i rements . 

The commerc i a l  waterbo rne traff i c  on the Savannah Ri ver be l ow Augusta has i n crea sed from about 
45 , 000 t/year in the ear l y  1 970s to 1 00 , 000 t in 1 976 but has s i nce dec l i ned beca use of fa i l ure to 
ma i nta i n  a 2 . 7  m channel i n  the r i ver .  The Corps of Engi neers has  taken the pos i ti on that traff i c  
does n o t  wa rrant ma i nta i n i ng a 2 . 7  m channe l . Pri nc i pa l  products s h i pped i nc l ude petrol eum , 
concrete p i pe ,  mi nera l s ,  and meta l s .  

E . 1 0  H I STORI CAL , SCEN I C ,  AND ARCHAEOLOG I CAL RESOURCES OF 
THE PRI�lARY STUDY AREA 

W i th i n  the pr imary i mpact area i n  1 97 9 ,  55 s i tes were l i s ted i n  the National Register of Historie 
Plaees. Ta bl e E . 5  l i sts these s i tes . R i c hmond County has the l a rgest number of s i tes  ( 23 ) , the 
maj ori ty l ocated i n  the C i ty of Augusta . Of the tota l h i stori c s i tes i n  the reg i on , 78% a re 
l oca ted i n  Ai ken , Al l enda l e ,  and Ri chmond counti es . I n  addi t i on , f i ve h i stori c d i stri cts , 
Gran i tevi l l e ,  i n  Ai ken County ,  and the Aug usta Canal , Broad S treet ,  P i nched G u t ,  and Summervi l l e  
h i stori c d i s tri cts i n  R i c hmond County ,  are found i n  thi s s tudy area . N i ne s i tes are l ocated 
wi th i n  a l 6-km rad i us of the SRP , i nc l ud i ng one in  the secondary area ( Burke County ) . Fi ve of 
the s i tes  are in Ba rnwe l l Co unty .  

South Ca ro l i na has  a forma l l i st of h i stor i c  resources i n  the State Archaeol og i ca l  Fi l e .  I n  the 
four pri mary counti e s ,  489 s i tes  are l i s ted : 2 1 9 i n  Ai ken , 96 i n  Al l enda l e ,  5 1  i n  Bamberg ,  and 
1 23 i n  Barnwe l l .  These i nc l ude churches , o l d  homes , and archaeol og i ca l  s i tes . I n  add i ti on to 
s i tes l i sted i n  the National Register of Historic Places, 1 1 3 l oca l l y  recogn i zed s i tes are 
i denti fied by A Survey of Historical Sites in the Lower Savannah Region. 

In the Georg i a  s tudy area , approxi mate l y  80 s i tes are i denti f i ed i n  the State Archaeo l o g i ca l  S i te 
Fi l e ;  the majori ty are l ocated i n  R i c hmond and Col umb i a  counti e s . L i ttl e systema t i c  work has 
been done on these or other potenti a l  s i tes . I n  addi ti on to the Nati onal  Reg i ster , 42 s i tes  are 
i nc l uded i n  The Environmentally Sensi tive Areas and Sites of Historical Signifieanee. These 
i nc l ude homes , churches , i ndustri a l  fac i l i t i e s , and  one natura l  feature . 

Sce n i c  resources i nc l ude Heg g i e  Roc k ,  a l a rge outcropp i ng of so l i d  rock i n  Col umb i a  County ;  the 
south fork of the Edi sto Ri ver; and  a number of parks and  recreati on areas s uch  as  the Cl arks 
Hi l l  Reservo i r ,  wh i c h  covers over 3 1 , 000 ha . I n  add i ti on to the approxi mate ly  200 caro l i na bays 
w i th i n  the SRP ,  severa l hundred more of these u n i q ue natural wetl and bas i ns exi st  w i t h i n  the 
study area ( see Sect .  4 . 5 . 1 for a descri pti on of carol i na bays ) .  These ova l -shaped depres s i ons 
range in  s i ze up to 50 ha and are fi l l ed wi th water at l ea st  part of the yea r .  

E .  1 1  ATTITUDES6 

In s i x  of the seven counti e s  where contacts were made , the atti tudes of l ocal  l eaders toward 
nucl ear faci l i ti es i n  the i mpact area rema i n  genera l l y  pos i ti ve . * The economi c benefi ts ( jobs , 
purcha ses ,  taxe s )  of the four exi sti ng nuc l ear fac i l i ti e s  and potenti a l  new ones are genera l l y  
seen as  far outwe i gh i ng any potenti a l  ri s k s . Oppos i ti on to the fac i l i t i es ( pr imari l y  commerc i a l 
wa ste storage at Ba rnwel l )  ha s been rai sed by nati onal  and reg i onal  anti nucl ear organ i zat ions  as  
we l l  as  some l ocal  i nd i v i dua l s .  D i fferences between the exi st i ng faci l i ti e s  are often unc l ear or 
unrecogni zed by l ocal  res i dents , a l though a consensus  has emerged that it i s  acceptabl e to dea l 
wi th "our own" or " o l d "  nuc l ear wastes , but no " new outs i de wastes"  are we l come . 

E .  1 1 .  1 Atti tudes toward nucl ea r faci l i ti es 

The great preponderance of atti tudes expressed by l ocal  l eaders toward area nucl ear faci l i ti e s  
was pos i ti ve i n  s i x  o f  the seven count i es where i n tervi ews were conducted . Because atti tudes of 

* Th i s  d i scuss i on i s  based upon i ntervi ews wi th 75 l ocal  res i dents and offi c i a l s i n  seven 
i mpact counti es ( pr imary study area p l us  Burke County )  as  we l l  as newspaper fi l es and opponent 
l i terature . Though some members of the genera l publ i c  were contacted , most  of those i ntervi ewed 
were a purpo s i ve ,  nonrandom samp l e  of l eaders ( el ected and appoi nted offi c i a l s and bu s i nes s  
representati ves ) i n  t he  seven counti e s . No  general su rveys were emp l oyed . I t  i s  a we l l documented 
fact that atti tudes of l ocal  l eaders toward i ndustri a l  fac i l i t i es and devel opment tend to be more 
pos i ti ve than those of the genera l  publ i c .  I ntervi ews were conducted by E .  Pee l l e ,  Oak Ri dge 
National  Laboratory ,  i n  Apri l to J une , 1 980 , and by R .  Garey , Oa k R i dge Assoc i a ted Un i vers i ti e s ,  
i n  November to December ,  1 980 .  
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Table E . 5 .  National Register sites within the primary study area 

N am e  Location 

Aiken County. South Carolina 

1 .  C ha n cel lor James C arrol H ouse A iken 
2. Coker S p r i ngs A iken 
3. Legare-M organ H ouse A i ke n  
4. Phelps H o use A iken 
5. D awson-Vanderhorst H ouse NE of A iken 
6. Fort M oore-Savano Town S ite B eech I s land v i c i nity 
7. Redcl iffe NE of Beech I s l and 
8. G ra n itev i l l e  H istoric D istrict G ran itevil le 
9 .  S i lver B l uff W of J ackson 

1 0 .  Cha rles H a m m o n d  H ouse N o rth A u g usta 
1 1 .  Rosemay H a l l  N orth A u g usta 
1 2. J oye Cottage A iken 

Allendale County. South Carolina 

1 3. A ntioch C h ristian C h urch 
1 4. Erw i n  H o use 
1 5. G ravel H i l l  P la ntation 
1 6. Red B l uff F l i n t  Q ua r r i es 
1 7. Roselawn 
1 8. Smyrna Baptist C h urch 
1 9. Lawton M o u nds 
20. F e n n e l l  H i l l  

S W  o f  A l lendale 
SW of A ll e n d ale 
SW of A llendale 
A llendale v i c i n ity 
SW of A llendale 
S of A l lendale 
J oh n so n s  L a n d i n g  v ic in ity 
Peeples v i c i n ity 

Bamberg County. South Carolina 

2 1 .  G e neral Francis M ar i o n  B am berg Ho use 
22. Woodlands 
23. R ivers Bridge State Park 

B a m berg 
SE of B a m berg 
E h rhardt v i ci nity 

Barnwell County. South Carolina 
24. B a n ksia H a l l  Barnwel l  
25. C h u rch of the H ol y  Apostles B arnwell  
26. C h urch of the H oly A postles Rectory Barnwel l  
27.  O l d  P resbyterian C h u rch Barnwell  
28. Bethlehem Baptist C h urch Barnwel l  

Columbia County. Georgia 

29. K io k ie Baptist C hurch 
30. Sta l l i ngs I s l a n d  
31 .  Woodv i l le 
32. C o l u m b ia C o u n ty C o u rt house 

Appling 
NW of Augusta 
Winfield vicinity 
Appl ing 

R ichmond County. Georgia 

33. Academy of R ichmond C o u n ty A u g u s ta 
34. A u g usta Canal I n dustrial A u g u s ta 

H istoric D istrict 
35. A u g usta Cotton Exc hange Aug usta 
36. Stephen V i ncent Benet H om e  A u g u sta 
37. B rake H ouse A u g u sta 
38. L a n d mark Baptist C h u rc h  of A ug usta A u g usta 
39. F i tzsim ons-Ham pton H o use A u g usta 
40. G ertrude Herbert Art I nstitute A u g usta 
4 1 .  H arris-Pearson-Walker H ouse Aug usta 
42. Meadow G arden Aug usta 
43. Old M edical  College B u i ld i ng Aug usta 
44. Old R ic h m ond Cou nty C ourthouse A u g usta 
45. Sacred Heart Catho l i c  C h urch A u g usta 
46. SI. Pau l 's E p iscopal C h u rc h  A u g usta 
47. Aug usta National G ol f  C l u b  A u g usta 
48. G ou l d-Weed H o use A u g usta 
49. Lamar B u i l d i ng A ug u s ta 
50. R e i d-J o nes-Carpenter H ouse A u g usta 
51 WOOd row W i lson Boyhood H ome A u g u s ta 
52.  Col lege H I l i  A u g u s ta v i ci n ity 
53. B road Street H istoric D istrict Aug usta 
54. P i nched G ut H isto ric  D istrict A u gusta 
55. S u m m e rv i l l e  H istoric D istrict A u g usta 

Sou rce: U .S .  Department of the I n te rior,  H eritage C o nservation and 
Recreation Service, National Register of Historic Places , W as h i ngton,  D . C . ,  
Gove rnment Pr int ing Office, 1 979, 1 980. 
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l oca l  l eaders toward i ndustri a l  faci l i t i es and  devel opment tend to  be  more pos i t i ve than  those  of  
the  genera l publ i c ,  we  a s ked the  l eaders about  the  v i ews of t he general pub l i c , i n  part i c u l a r ,  
di vergent vi ews . Mo st  l eaders cou l d  not i denti fy any l oca l  persons  or  groups who were opposed . 
Leaders note both that peop l e feel that the econom ic  benefi ts outwei gh  pos s i b l e  r i s ks and  t hat 
" most  peopl e are not concerned ( i nteres ted , i nformed , etc . )  about hea l th or envi ronmental  ri s k s . "  
Across the Savannah Ri ver i n  Georg i a ,  the v i ews are s i mi l a r though l eaders say that "South 
Caro l i na is  as  c l ose  a s  we want the wastes . "  

Al l enda l e  County i s  t he o n l y  county where the maj or i ty of l eaders has  adopted an  atti tude of 
cautious  concern and uncerta i nty rather than unres erved s upport . The number of whol ehearted 
s uppo rters of SRP  ( 3 )  wa s the s ame as that of avowed opponents . Twenty ,other l eaders expres sed 
concern about pos s i b l e hea l th effects , req uested more i nformat i on ,  or are reass es s i ng thei r 
previous  s upport i n  favor of a more caut ious  pos i t i on . 

The s harp d i fferences i n  atti tudes between Al l enda l e  and the other s i x  count i es refl ect i n  part 
the di fferences i n  benefits  between the count i es . In 1 979 , Ai ken County had 4900 res i dents who 
were SRP empl oyees and recei ved $61 , 000 in payments i n  l i eu of taxes ( P I LOT ) and $380 , 000 i n  
school - impact a i d ; Al l enda l e  County had on ly  1 06 res i dents emp l oyed a t  SRP and recei ved l ess  t han 
$5 , 000 i n  both P I LOT and i mpact mon i es .  Even Bamberg County , wh i c h  i s  not adjacent to SRP , had 
mo re SRP empl oyees ( 1 6 5 ) . 

Opponents of the area nuc l ea r  fac i l i t i es i nc l ude various  nat i ona l  and regi ona l anti nuc l ear  
orga n i zati ons such  a s  the P a l metto Al l i ance , Fri ends of  t he  Earth , t he  S i erra C l u b ,  a nd  the 
Sou theastern Natura l  Guard . These groups have been acti ve for s peci f ic  events and protests i n  
the past but currently have no l oca l  offi ces . They have protested nuc l ear waste o r  defense 
acti v i t i es both i n  concert wi th and  i ndependent of any l oca l  oppos i t i on .  

Other envi ronmen ta l organ i zations  have expressed concerns on nuc l ear matters a s  these affect 
t he i r  part icu l ar i nterests . For examp l e ,  the Fri ends of the Savannah Ri ver have q uesti oned 
po s s i b l e  contami na t i on of the Savannah Ri ver by the nuc l ea r  fac i l i ti es on both s i des of the 
r i ve r ,  but the i r  ori entat ion i s  not expl i c i t l y  anti nucl ear .  

The l ac k  o f  l oca l concerns a bout nuc lear  act i v i t i es was h i g h l i g hted by Burke County and other 
offi c i a l s who noted the a bsence of protests at the Georg i a  Power Vogtl e nuc l ea r  p l ant  now under 
cons truc t ion across the ri ver from SRP . 

Al l counties  s ha re another characteri st i c :  l ack o f  deta i l ed i nformati on a bout the va ri ous 
nucl ear faci l i t i es .  Most c i t i zens  and  some offi c i a l s do not d i s t i n g u i s h  between the d i fferent 
fac i l i t i es ( p r i vate and  Federa l ) ,  di fferent purposes ( defen se , commerc i a l ) ,  and d i fferent 
processes that a re ( o r  may be ) ca rri ed out .  These acti vi t i es i nc l ude power generat i on at the 
Vog t l e  p l ant ,  production  of defense materi a l s ,  such as p l uton i um ,  at SRP , storage of l ow-l evel 
was tes by the Chem-Nuc l ear company , and  poten t i a l  reproces s i ng of commerc i a l  wa stes or potent i a l  
s torage o f  s pent reactor fuel e l ements (away from reactor-AFR-storage ) a t  the Al l i ed Genera l 
Nuc l ear Servi ces fac i l i ty . A g i ven fac i l i ty and ru l i ngs or events concern i n g i t  are often 
confused wi th other faci l i t i e s .  

The on l y  nuc l ear  i ss ue o n  w h i c h  some c l ear  d i s t i ncti ons a re made seems to b e  that o f  new and  o l d  
nuc l ear wastes ; many peop l e  oppose bri ngi ng i n  "new" wastes though they feel that proper handl i ng 
of " o l d " or  ex i s t i ng wastes i s  accepta b l e  and des i rab l e .  Many i nd i v i dua l s  expres s ed the v i ew 
that South Caro l i n a  s hou l d not become t he nation ' s  nucl ear was te dump . 

E . l l . 2 Commun i ty re l at i on s h i ps wi th the SRP 

Al though the SRP i s  genera l l y  con s i dered a " s afe i ndustr i a l  p l a nt "  and a " good p l ace to wo rk "  and  
l eaders are aware of i ts s ubstant i a l  contri but i on to  area empl oyment and econom i c  hea l th , few 
formal or i nformal  contacts occur between t he SRP p l ant  and  the pub l i c  or l oca l offi c i a l s .  Most 
peop l e  fee l that they are un i nformed about the nature of SRP operat ions  or p l a n s , ' and most 
offi c i a l s  and l eaders i nd i cated they have never recei ved a commun i cat i on from e i ther SRP or the 
Department of Energy . * Some i n formation  about SRP act i v i t i es i s  g i ven via speeches and presenta
t i ons  to certa i n  Ai ken bus i ness  or profes s i ona l  organ i za t i ons . Outs i de of Ai ken� we found on ly  
two l eaders ( a  Ba rnwel l med i a  owner and  the  Aug usta mayor ) who had  any reg u l ar contact wi th SRP . 
Th i s  l ac k  of contact and i n forma t i on i s  a source of mi l d  i rri tation  to most  offi c i a l s  who feel 
thei r c i ty or town i s  neg l ected . They expressed the op i n i on that i mpacts of future SRP p l ans  

* 
About 52 l etters and i n forma t i on packets were sent to l oca l offi c i a l s i n  the 1 3-county 

study area i n  Apr i l a nd  August of 1 980 announc i ng the i nformat ion  gather i n g  act i v i t i es for the 
DWPF Draft Envi ronmenta l Statement . 
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cou l d be accommodated if they knew what to p l an for .  Leaders and c i ti zens were genera l l y  unawa re 
of the SRP env i ronmental mon i tori ng and protecti on efforts , * and on ly  one was awa re of SRP
sponsored hea l th effects stud i e s .  Only s i x  offi c i a l s  recal l ed rece i v i ng noti fi cation  l etters 
about the Defense  Waste Process i ng Faci l i ty proj ect . Of those who knew of the proposed DWPF 
effort , a l most a l l favored sol i d i fyi ng l i q u i d  wastes and remo v i n g  them from tempo rary tank  
storage for eventual removal  from the  area . Two op i n i on l eaders from the Augusta a rea emphas i zed 
the need for w i de ly  announced publ i c  hea ri ngs on the draft E I S  to be he l d  at access i b l e  l ocati ons 
and at  conven i ent t i mes so that the gene ra l publ i c  has the opportun i ty for commenti ng on the 
conc l u s i on s .  

S i nce 1 968 , payments i n  l i eu of  taxes ( P I LOT ) have been made to Ai ken , Barnwel l ,  a n d  Al l enda l e 
counti e s , based on the va l ue of un improved l ands . These payments were retroacti ve to 1 954 and 
now tota l around $ 1 20 , 000 per yea r ( 1 97 9 ) : $55 , 000 to Barnwe l l County ,  $61 , 000 to Ai ken County , 
and $2 , 800 to Al l enda l e  County .  

Some concern was expressed by l eaders that P I LOT payments we re too l ow a n d  not d i stri buted to al l 
counties  that are affected by S RP .  Severa l offi c i a l s were awa re that exi s t i ng P I LOT payments are 
not ti ed to i mpacts but only to l and val ues for l a nd prev i o u s l y  removed from taxati on . School 
offi c i a l s are concerned that school i mpact payments a re decl i n i ng as the number of ch i l dren ri ses 
( i n  South Caro l i na )  or that i mpact a i d  fo r Georg i a  count i es wi l l  be termi nated a l together as  of 
1 981 . t 

* 
Three hundred and thi rty SRP mon i tori ng reports were sent i n  1 979 to area news med i a . s tate  

and l oca l  offi c i a l s ,  and  those who  req uested them . 
tThe extens i on  of school i mpact funds for FY- 1 98l was q ua l i f i ed by the U . S .  House of 

Representati ves to exc l ude a l l j uri sd i ct i ons outs i d e  the state i n  wh i ch the Federa l fac i l i ty 
exi sts . Thus , Georg i a  count i e s  w i l l  no l onger rece i ve a i d .  
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SUBSURFACE HYDROLOGY 

Three d i s t i nct geo l og i c  systems underl i e  the SRP : ( 1 ) the coastal p l a i n  sed iments , where water 
occurs i n  porous sands and c l ays ; ( 2 )  the buri ed crysta l l i ne metamorp h i c  bedrock , where wa ter 
occurs i n  smal l fractures i n  sch i st , gne i s s , and q uartz i te ; and ( 3 )  the Dunbarton bas i n ,  where 
water occurs i n  i ntergranu l a r spaces i n  mudstones and sands tones . The coastal p l a i n  sed i ments 
conta i n  severa l  prol i f i c  and i mportant aqu ifers , wh i ch w i l l  be descri bed in subsequent paragraphs . 

F . l OCCURRENCE OF WATER 

The coasta l  p l a i n  sed iments cons i s t  of a wedge of strati f ied sed i ments that th i c ken to the 
southeast  from zero meters at the fal l l i ne to more than 1 200 m ( 4000 ft)  at the mouth  of the 
Savannah Ri ver ( Fi g .  F . l ) .  Near S-area the sed iments are about 300 m t h i c k  and  cons i st of sandy 
c l ays and c l ayey sands . 1  The sand i er beds form aqui fers and the c l ay i er beds form confi n i ng 
beds . The coasta l  p l a i n  sed i ments cons i st of the Hawthorn Forma t i on , wh i c h  i s  s ucces s i ve l y  
underl a i n  by the Barnwel l ,  McBea n ,  Congaree , E l l enton , a n d  Tusca l oosa format i ons . 

The Tuscal oosa Formati on rests on saprol i te ,  a res i dua l  c l ay weathered from the crystal l i ne 
metamorphi c bedrock ( F i g .  F . 2 ) . The Tuscal oosa Forma t i on is  about 1 80 m t h i c k  near S -area2 and  
con s i sts of a sequence of sand and c l ay un i ts . 3  The combi ned sapro l i te and bas a l  Tuscal oosa c l ay 
form an effecti ve seal  that separates w�ter i n  the coa sta l  p l a i n  sediments from water i n  the 
crysta l l i ne metamorphi c roc k .  The Tuscal oosa Forma t i on does not outcrop near S-area . The sand 
un i ts combi ned are about 1 40 m th i c k  and s upp ly  water to the SRP . I n  areas of the South Carol i na 
Coas ta l  P l a i n  wi th i n  40 km ( 25 mi l e s )  of the Fal l L i n e ,  the Tusca l oosa Format ion  i s  a maj or 
supp l i er of groundwate r ; 4  we l l s  commonly y i e l d over 5500 m3/day ( 1 000 gpm) of good qua l i ty water . 

The E l l enton Formati on overl i es the Tus cal oosa Formation  ( F i g .  F . 2 ) . I t  i s  about 1 8  m t h i c k  near 
S-area and con s i sts  of c l ay wi th coarse sand u n i ts . The known E l l enton sed i ments are ent i re l y  
wi th i n  the subs urface . Al though t h e  Tuscal oosa Formati on can b e  d i st i ngui s hed from the E l l enton 
Formation , the water-beari ng u n i ts wi th i n  the formati ons are not comp l ete l y  separated by an 
i nterve n i ng confi n i ng bed and the water-bear i n g  un i ts of the two formati ons are con s i dered to 
consti tute a s i ng l e  aqu i fer . 5 The c l ays that separate the E l l enton Formati on and  the over l y i ng 
Congaree Format ion  are apparent ly  extens i ve and conti n uous enough to act as a confi n i ng bed that 
separates the wa ter in  the E l l enton Formati on from the water in  the Congaree Format ion . 6  

The Congaree Forma t i on ( Fi g .  F . 2 )  i s  about 40 m thi ck near S-area and cons i sts of a l ower u n i t  of 
sand wi th c l ay l ayers and an  upper c l ay l ayer known as  the " green c l ay . "  The " green c l ay" 
appears conti nuous and s upports a l arge head di fferenti a l  between water i n  the over l y i n g  McBean 
Formation  and water i n  the Congaree Formati on . The Upper Three Runs Creek i nc i ses the Congaree 
Formation  ( Fi g .  F . 3 ) . The Congaree sand beds consti tute an aqu i fer that i s  second on ly  to the 
Tuscal oosa Formati on i n  importance wi th yi e l ds of up  to 3600 m3/day . 7 

The McBea n Forma t i on ( F i g .  F . 2 )  i s  about 25 m t h i c k  near S-area and cons i sts of a l ower u n i t  of 
cal careous c l ayey sand and an upper un i t  of cl ayey sands . 8  The McBean Format ion i s  i nc i sed by 
Upper Three Runs Creek and Four  Mi l e  Creek ( F i g .  F . 3 ) . Groundwater occurs i n  both un i ts , but 
nei ther are prol i f i c  aqu i fers nea r S-area . 

The Barnwel l Forma t i on i s  over l a i n  by the Hawthorn Format ion  ( F i g .  F . 2 ) . In some i nstances the 
Barnwel l and Hawthorn formations  are cons i dered a s i ng l e  u n i t  because of the d i ffi cu l ty i n  
di st i ngu i sh i ng between them. The two u n i t s  together are about 30 m t h i c k  near S-area ( E I D ,  
vol . I ) .  From bottom t o  top , they cons i s t  o f :  ( 1 ) a c l ay u n i t  known a s  the " tan c l ay , "  wh i ch 
u s ua l l y  cons i sts of two th i n  c l ay beds separated by a sandy bed ; ( 2 )  a s i l ty sand u n i t ;  and  ( 3 )  a 
c l ayey sand un i t  that may i nc l ude beds of s i l ty c l ay or l enses  of s i l ty sand . The Barnwe l l and  
Hawthorn formations  are i nci sed by Upper Three Runs Creek , Four M i l e  Creek , and the i r  unnamed 
tri butar ies ( F i g .  F . 3 ) . The water tab l e  i s  u sua l l y  wi th i n  the Ba rnwel l F ormati o n .  Because  of 
the l a rge amounts of c l ay and s i l t  m i xed wi th Barnwel l sands , it does not genera l l y  y i e l d water 
to we l l s  except from occas i onal  sand l enses . 

F-3 
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Fi g .  F . l . Genera l i zed no rthwest to southeast geo l og i c  profi l e  across  the Savannah Ri ver 
Pl ant . 

F . 2  GROUNDWATER FLOW 

The Ba rnwe l l Format ion commonly  conta i ns the water tab l e  wi th water depths rang i ng from 9 to 1 5  m 
bel ow the ground s urface .  Stati c heads ( F i g .  F . 2  and Tab l e  F . l ) i n  the McBean Formation  are 
s l i g ht ly  l ower than those i n  the Barnwel l Formation , i nd i cat i n g  a tendency fo r downward f l ow .  
The Ba rnwel l and McBean formations  are separated by the " tan c l ay , "  a re l ati ve ly  l ow-permeabi l i ty 
materi a l  l ocated about 30 m bel ow the ground s urface . Stat ic  heads i n  the Congaree Formati on are 
about 1 8  to 21 m l ower than those i n  the McBean Formati on .  The McBea n and Congaree formations  
are separated by the " green c l ay , "  a confi n i ng bed l ocated about  50 m bel ow the ground s urface . 
Stati c heads i n  the E l l enton Formation  are about 3 m h i gher than the Congaree Formation , i ndi 
cati ng the formations  are hydrau l i ca l l y  separated by c l ay confi n i ng beds l ocated about 90 m bel ow 
the ground surface . 

The overal l vert i ca l  f l ow pattern near S-area i s  i nfi l tration  of prec i p i tat ion  i nto the Barnwe l l 
Fo rmation  and perco l at ion  downward to the Congaree Formati on . The " tan c l ay" di verts some water 
i n  the Ba rnwel l Formation  l a tera l l y to creeks . The "green c l ay" d i verts most  of the water i n  
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F i g .  F . 2 .  Geo l ogy and hydrostat i c  head i n  groundwater near the center of  the Savannah Ri ver 

P l ant". 

water i n  the McBean Format ion  l atera l l y  to creeks . The E l l enton and Tuscal oosa Fo rmations  are 
hydrau l i ca l l y separated from the Congaree Format ion and are not rec harged near S-area . 

The .observed poten ti ometri c contours near S-area i nd i cate that : ( 1 )  f l ow i n  the Ba rnwel l 
Fo rmat ion ( Fi g .  F . 4 ) genera l l y  fol l ows ground s urface contours and dra i ns toward Upper Three Runs 
Creek and an unnamed tri butary ;  ( 2 )  the McBean Format ion  ( F i g .  F . 5 )  a l so dra i ns toward Upper 
Three Runs Creek and an  unnamed tri butary ;  and ( 3 )  the Congaree Formation  ( F i g .  F . 6 )  dra i ns 
towa rd Upper Three Runs  Cree k .  Both t h e  recharge a n d  d i s charge contro l s  on t h e  water i n  the 
Tuscal oosa Format ion are outs i de of S-area . The Tusca l oosa Forma t i on acts as a water condu i t  
through  wh i ch water passes beneath the SRP i n  go ing  from recharge zones i n  the Ai ken P l ateau to 
d i scharge zones i n  the Savannah Ri ver Va l l ey ( F i g .  F . 7 ) . 

Hydrau l i c  conduc t i v i t i es were determi ned by l aboratory and pump tests  near S-area . 9  The 
d i rect ion and rate of grou ndwater fl ow are determi ned by the hydrau l i c  conducti v i ty ,  hydrau l i c  
grad i ent , and effect i ve poro s i ty .  Laboratory-determi ned hydrau l i c  conducti v i t i e s  are more 
vari abl e than those determi ned from pump i ng tests . The l a tter data , s hown on Fi g .  F . B ,  are 
cons i dered more rel i a b l e  than the l a boratory determi nati ons because they represent a l arger 
porti on of the aqu i fer be i ng tes ted . 
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Fi g .  F . 3 .  Hydro l og i c  secti ons near S -area . 

I n  the Barnwel l Format ion ,  the med i a n  hydra u l i c  conduct i v i ty for the c l ayey sand un i t i s  
0 . 04 m/day .  Al though no pumpi ng tests were made on the s i l ty sand un i t ,  pumpi ng tests i n  a sand 
l ens wi thi n thi s un i t  determi ned the med i a n  hydrau l i c  conduct i v i ty to be 0 . 3  m/day . I n  the 
McBean Formati on , the med i a n  hydrau l i c  conduct i v i ty of  the upper sand un i t  i s  0 . 1 3  m/day and that 
of l ower u n i t  of cal careous c l ayey sand is 0 . 07 m/day . l O Fl u i d  l os ses in the cal careous un i t 
J u ri ng dri l l i ng operati ons make i t  appear very permeabl e .  Apparent ly  zones o f  h i gh permeab i l i ty 
are not conti nuous over l arge di stances and the hydrau l i c  conducti v i ty of the ca l careous  un i t i s  
l ower than i t  appears from dri l l i ng experi ence . The med i a n  hydra u l i c  conducti vi ty i n  the 
Congaree Formati on i s  1 . 5  m/day . 9  The effecti ve poro s i ty of each of the formati ons i s  estimated 
to be 20�, .  

The presence o f  m i ca a nd kaol i n i t i c  c l ays i n  the subsurface materi a l s w i l l  make i on excha nge a 
s i gni f i cant factor i n  control l i ng contami nant transport i n  groundwater .  T he  pH and the con
centration  of stronti um and ces i um i n  a postu l a ted l ea k  must be known to estimate the d i stri but ion  
coeffi c i ent Kd . The  effect of pH and concentration  on the  di stri buti on coeffi c i ents i s  s hown in  
F i  g .  F .  9 . ;  1 
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Table F _ ' _  Piezometer data a t  D W P F  

Formation P iezometer G round s u rface elevation 
sensed 

Barnwell 

McBean 

Congaree 

E l lenton 

Source: E I D. 

o 300 
L--J 
Meten 

number (m-MSL)  

B H -6B 84.43 
B H - 1 4  87.02 
BH -23A 87.90 
BH -75A 82.60 
HC- 1 3C 88.97 
HC- 1 6B 80.04 
RSSF-1  89.43 
RSS F-2 84.40 
RSSF-4 88. 1 2  
RSSF-5 89.22 

BH-3 84.25 
B H -6 84.43 
BH -48B 86.38 
BH -98A 84.31 
HC-9B 82.08 
HC- 1 3B 88.79 
RSSF-3 80.53 

BH-4 86.62 
BH-8 83.00 
B H - 1 5  8 1 .72 
BH -64A 84.09 
B H -69 86.78 
HC-9A 82.08 
HC- 1 6A 80.04 
BH-2 79.52 
8 H -9 83.45 
B H - 1 3  93.03 
BH-20A 86.26 
BH-50A 86.23 

• 

t \I!mhl' r "  I fld l ,: ate  I!lC tl'r', 

;lbn\'E' me.1Il �l'.1 I l' \ \ ' !  
I un t uu !  I t l f r fVa i  - ') H'K.'t (' f .  

Wellpoint elevation 
( m-MS L )  

70.41  
74.83 
72.66 
67.36 
63. 1 2  
55.96 
66. 1 4  
6 1 . 27 
72 .54 
65.53 

46.45 
54.25 
49.20 
44.07 
53.25 
58.92 
60.35 

29. 1 7  
1 3.20 
30. 5 1  
1 3. 23 
25. 21  
37 .73 
36.00 

- 1 4. 39 
-7 .38 
-0 .55 

- 1 0 06 
-8. 26 

Static head 
( m-M S L )  

74.07 
75.29 
73.91 
73.37 
75.77 
71 .66 
73.88 
7 1 78 
73.61 
73.06 

70.20 
72.60 
70.96 
73.00 
7 1 .63 
74.59 
72 .79 

52 .79 
52.88 
54.53 
53.07 
53. 1 9  
5 1 .69 
54.59 
55.50 
55.72 
54. 1 6  
56. 2 1  
55.99 

ES-57B4 

- -- 85 

-- - - BB 

Fi g .  F . 4 .  Average el evation  o f  the water tab l e  i n  the Barnwel l  Formation  near  S -area duri ng 1 960 . 
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F i g .  F . 5 .  Potent i ometr i c  contours i n  the McBean Format i on .  Source :  Map 
based on measurements made August 29 , 1 977 . 

F . 3 GROUNDWATER QUALITY 

The water i n  the coastal p l a i n  sediments i s  genera l l y  of good qua l i ty and s u i tabl e for mun i c i pa l  
and i ndustria l u s e  wi th mi n ima l  treatment . The water i s  genera l l y  soft , s l i ght ly aci d i c ,  and l ow 
i n  d i s so l ved and sus pend�d so l i d s .  Typi ca l  va l ues of sel ected water qua l i ty character ist ics of 
groundwater near the S-area are shown in Tabl e F . 2 . 2  

F . 4  GROUNDWATER USE 

The Tuscal oosa and Congaree formati ons are prol i fi c  aqu i fers and are major sources of mun i c i pa l  
and i ndustri a l  water suppl i e s .  The McBean and Barnwe l l formati ons yi e l d  s uffi c i ent water for 
domest i c  use . 

Twenty muni c i pa l  u sers ( Ta b l e  F . 3 ) w ith i n 30 km of S-area were i denti f i ed wi th a tota l pumpage of 
about 39 , 000 m3/day. Of thi s ,  2 1 , 000 m3/day came from the Tusca l oosa Formati on ,  1 5 , 000 m3/day 
came from the Congaree Formati on ,  and the rema i nder came from the McBean Formati on . 1 2 The 
c l osest user to S-area i s  Ta l atha at a d i s tance of about 1 0  km , whi ch u ses about 1 50 m3/day. The 
l argest u ser is Barnwe l l ,  d i stance of about 30 km , whi ch uses about 1 5 , 000 m3/day . 

S i xteen i ndustri a l  u sers ( Tab l e F . 4 )  wi thi n 30 km of S-area were i dent i f i ed wi th a tota l pumpage 
of about 44 , 000 m3/ day , a l l from the Tuscal oosa Formati on . The c l osest u ser to S -area i s  H-area , 
d i stance l es s  than 2 km , whi ch uses about 5600 m3/day . The l argest user i s  the Sandoz Company , 
d i s tance of about 30 km , whi c h  uses 1 1 , 000 m3/day . Projected future use i ncl udes pumpage of 
1 5 , 000 m3/ day at the Barnwel l Nucl ear Fuel P l ant at a di stance of about 20 km from S -area and 
pumpage of 1 1 , 000 m3/day at the Al v i n  W. Vogtl e Nuc l ear Power Stati on at a d i s tance of 25 km from 
S-area . 1 2 

Tota l current groundwater use at the SRP i s  about 1 8 , 500 m3/day . The proj ected groundwater use 
at S-area is about 3700 m3/day .  
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F i g .  F . 6 .  Potent i ometr ic  contours i n  the Congaree Format i on .  Sou rc e :  Map 
based on measurements made August 29 , 1 977 . 

Water l eve l s  i n  the Tu scal oosa Format i on have been measured both on and off the P l ant s i te s i nce 
the constructi on of the Savannah Ri ver P l ant began . These water l eve l s  show f l uctuations  i n  
respon se t o  c l imat i c  var i at i on b u t  n o  progress i ve upward or downward trend . Water l eve l s i n  the 
Cong aree Format i on ,  wh ich  have been measured s i nce 1 965 , al so ref l ect c l imat i c  var i ations  but no G-l  
l ong-term trend . Thus ,  i n  the absence of any unexpected major sources of  water w ithdrawal , no 
future trend can be forecast . I n  any event ,  the mi nor w i thdrawal s projected for DWPF wou l d  have 
no d i scern i b l e  impact . 
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Fi g .  F . B .  Hydraul i c  conducti v i ty val ues i n  the coastal p l a i ns sedi ments as determi ned by 

pump i ng tests . 
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Table F .2. Analysis of groundwater at the SRP 

Chemical constituents 
Source of Water 

Date 
applied 

Well 

1 211 6/66 HCl E 

1 0/25177 HC2F 
611 174 HC3F 
1 0/ 1 8177 HC6B 
7/25174 HC3E 
7/23174 HC3D 
7/2 5/66 HC2H 

Screen 
depth 

Iml 
FormatIon 

1 3 ·- 1 5  Barnwell 

1 3 1 5  
1 7  1 8  
26-·27 
28-30 
37 38 
4 1 -44 

upper zone 
Barnwell 
Barnwell 
Barnwell 
Barnwell 
McBean 
McBean 

calcareous 
zone 

1 1 /23177 HC6A 42-44 McBean 
7/1 9174 HC3A 70 ·· 7 2  Congaree 
1 ;1 9178 FC2A 70-72 Congaree 
2/2 1 172 905·3 1 A  1 34 - 1 63 Tuscaloosa 
2/29172 905·4 1 0  1 02 -. 1 49 Tuscaloosa 
2/21172 905·43H 201 -·259 Tuscaloosa 
2/21172 905·67U 1 87 - 2 2 1  Tuscaloosa 

Temper· 
ature 
(CI' 

21 . 7  

23.0 
NM 
no 
N M  
NM 
23.2 

PropertIes 

SpecifIC 
pH' conductance Ca + 2 

5.8 

5.04 
5.2 
6.30 
5.7 
4.8 
7 1  

( mlcromhos) 

48 

NM 
15 

N M  
1 8  
1 1  

1 05 

NM 
1 50 
NM 

3.3 

0.42 
1 . 7  
3 . 7 2  
5.4 
0 8  

1 1  

1 3. 8  
2 8  
1 1 . 1  

0. 1 1  
1 4  
0.82 
0.22 

Mg+ 2 K< 

0.3 1 .6 

0.05 0. 1 0  
0.43 0 . 2 5  
0.03 1 .9 1  
0.25 0.54 
0.37 0.22 
0.4 3.0 

Na Fe Si AI 

T Rb 0.52 6.8 TR 

3.96 <0 2 
2.9 <0.1 
2.70 <0.2 
2.5 <0.1 
1 . 7  <0.1 

TR 0.02 

2.57 <0.2 
1 .5 <0 . 1  
1 .45 <0.2 
1 . 75 0.01  

1 1 .0 <0.05 
1 .82 0 . 1 4  
1 . 6  0.05 

3.9 
2 9  
4.6 
4.6 
5.5 

1 2  

< 1  
NM 
<1 
N M  
N M  
0 . 1  

5 . 4  < 1  
9.4 NH 

1 0. 7  < 1  
0.56 N M  
0.6 NM 
0.9 N M  
0.44 N M  

2 1 . 2  
N H  
19.6 
N M  
N M  
N M  
N M 
N 

�� 
�4 
� 1 5  
5 5  
�6 
o 
5 1 5  
� 

1 7  
N M  

54 
1 9  

N M  7.0 

0.02 
0 54 
0.07 
1 .7 
3 . 5  
1 . 52 
1 . 5  
9.2 

0.64 
0.55 
0.94 
NM 
4.3 
1 . 1 5  
0.43 
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M n  
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0.00 

<0.02 
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<0.05 
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---- --- -_._-----_ . ------------------

a M easured at well head. 
bTR ::; trace. 
C N M  =..: not measured 
Source. E l D ,  Sect. 2. 

_ J..mg/L! _ _ _ ___ _ 

HCO; 

1 2  

NM 
4.0 

1 8.3 
1 6.3 

2.1  
45 

49.3 
7 2  
42.7 

5.4 
9.9 
0.97 
0.97 

27. 5  

CI·· 

6.0 

3 . 7  
3 . 3  
1 . 5  
3 0  
3.0 
4 . 1  

2 . 3  
2 . 8  
3 . 9 2  
0.8 
0.59 
0.60 
0.74 
1 . 6  

S04 2 NO; 

1 .0 3.8 

0.25 5.8 
1 .0 0.78 
0.62 5.4 
1 . 8  <0.001 
1 .0 <0.001 
5.8 0.2 

0.62 <0.05 
2.2 <0.001 

1 0. 5  <0.05 
2.3 <0.0 

1 5.0 0.26 
1 4.3 0.09 

3 . 5  0 . 2 7  
10.2 044 

P043 F -

0.0 0.0 

0.32 <0.01 
NM NM 
<0.01 <0.01 
NM NM 
NM NM 

0.78 04 

<0.01 <0.01 
NM N M  

0 4 2  <0.01 
<0.03 NM 

0.3 NM 
<0.3 NM 
<0.03 NM 

0 . 1 8  NM 

DIssolved 
oxygen 

NMC 

3 . 1  
NM 
4.0 
NM 
NM 
N M  

64 
N M  
0.9 
NM 
NM 
NM 
N M  
NM 

Total 
dIssolved 

solids 

34 

20 
1 5  
30 
26 
1 4  
6 6  

51  
81 
6 1  
1 0  
4 2  
22 
1 0  
56 

..." I 
w 
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Table F.3. Municipal groundwater use 

D istance 
Population 

Average 
Water-bearing 

User from S-area daily use 
( k m )  

served (m'/day) 
formation 

Aiken County 

C ity of Aiken 34 28.000 7.600 Tuscaloosa 
Town of Jackson 1 6  3, 1 52 660 Tuscaloosa 
Town of New E l lenton 1 3 4,000 1 , 1 00 Tuscaloosa 
Town of Langley 30 1 ,330 490 Tu scaloosa 
Col lege Acres 20 1 ,264 250 Tuscaloosa 
Bath Water District 30 1 , 239 1 ,200 Tuscaloosa 
Beech Island 27 4,500 1 , 1 00 Tuscaloosa 
Talatha 1 1  1 ,260 1 50 Tuscaloosa 
Breezy H ill  32 4,500 880 Tuscaloosa 
Burnettown 30 1 , 200 570 Tuscaloosa 
M ontmorenci 22 4,232 1 ,600 Tuscaloosa 
Warrenville 30 1 , 560 550 
J oh nstown 30 788 1 , 1 00 Tuscaloosa 
H owlandville 30 1 ,232 380 Tuscaloosa 
G loverville 30 1 , 440 550 
Belvedere 38 6,300 1 ,400 Tuscaloosa 

Barnwell County 

Barnwell 26 6,500 1 5,000 Congaree 
W i lliston 1 9  3,800 2,700 McBean 

Tuscaloosa 
Blackville 32 2,975 1 , 1 00 Tuscaloosa 
H ilda 35 3 1 5  35 McBean 
Elko 22 3 1 5  380 McBean 

Burke County. Ga. 

G irard 27 2 1 0  75  Tuscaloosa 

Source: E I D ,  Sect. 2. 
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Table F .4. I ndustrial groundwater use 

D istance 
Population 

Average 
Water-bearing 

User from S-area dai ly use 
( k m )  

served 
(m3/day) 

formation 

Aiken County 

SRP A-area 1 0  2 , 1 3 1  6 , 1 00 Tuscaloosa 
F-area 3 800 6,800 Tu scaloosa 
H-area 1 .5 825 5 ,600 Tuscaloosa 
U-area 6 1 1 0 1 9  T uscaloosa 
Central shops 1 1  600 4 , 1 00 · 

CMX-TNX 1 3  50 400 · 

Classification yard 1 0  35 400 · Tuscaloosa 

U .S .  Forest Service 1 1  70 b T uscaloosa 
G raniteville Co. 32 2, 1 56 b Tuscaloosa 
J. M. H u ber Co. 29 b 8,400 Tuscaloosa 
Augusta Sand and G ravel 35 b 3,600 Tuscaloosa 
Cyprus M ines Corp. 32 b 1 ,400 T uscaloosa 
F lorida Steel Corp. 32 b 75 Tuscaloosa 
Valchem 29 b 400 Tuscaloosa 

Allendale County 

Sandoz Co., I nc .  29 b 1 1 ,000 Tuscaloosa 

Barnwell County 

E. T .  Barwick I nc. 26 400 950 Tu scaloosa 

ProJected 

Barnwell NFP 1 8  450 1 5 ,OOOc Tuscaloosa 
A .  W .  Vogtle NPS 24 b 1 1 ,OOO c Tu scaloosa 

· Pump capacity. 
b Not available. 
C P rojected future pum page. 
Source: EID Sect. 2. 
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GEOLOGY AND SE ISMOLOGY 

G . l GEOLOG I C  SETT I NG 

The SRP i s  l ocated i n  the Ai ken P l ateau phys i ograph ic  d i v i s i on of the Upper At l a nti c  Coastal 
P l a i n  of South Carol i na . 1 , 2 As s hown i n  Fi g .  G . l ,  the Ai ken P l a teau at the SRP and i n  the 
v i c i n i ty of the propos ed DWP F  s i te ( S-area ) i s  d i ssected and characteri zed by i nterfl uv i a l  
areas hav i ng narrow steep-s i ded val l eys . S i te rel i ef ,  about 30 m ,  i s  somewhat l es s , 
than the maxi mum rel i ef s hown i n  Fi g .  G . l .  N umerous shal l ow el l i psoi dal depress i ons s i m i l ar i n  
character to caro l i na bays a l so occur across the SRP and  DWP F s i te reg i on . 3 

The DWPF s i te i s  about 40 km ( 25 m i l es )  southeast of the fal l l i ne4 that separates the Atl ant i c  
Coastal Pl a i n  tecto n i c  provi nce from the P i edmont tecto n i c  provi nce o f  the Appal achi an reg i on . 2  
Crystal l i ne rocks o f  Precambri an and Pal eozo i c  age underl i e  the gent ly  seaward-d i pping coastal 
pl a i n  sediments of Cretaceous a n d ' younger aqe . Sed iment-fi l l ed bas i ns of  Tri ass i c  and J uras s i c  
age occur  wi th i n  the crysta l l i ne basement 3 , 5 - 7 .  One such bas i n ,  the Dunbarton Tr ias s i c* Bas i n ,  
underl i es porti ons o f  the SRP near the proposed s i te o f  the DWP F  ( Fi g .  G . l ) .  

G . 2  STRAT I GRAPHY 

At the SRP , the sed i mentary s ect ion rests on a crysta l l i ne basement of metamorph i c  and i gneous 
rocks s i mi l ar to those of the P i edmont8 - 1 0  a s  wel l as on s i l tstone and cl aystone congl omerates 
of the Du nbarton Tri ass i c  Ba s i n . 3  As revea l ed by geophys i ca l  surveys , deep wel l s ,  and expl ora
t i on bori ng wi th i n  the pl ant area and at the s i te i n  parti cu l ar ,  the sed i ments overl y i ng the 
basement compl ex are about 300 m th i c k  and range in age from Upper Cretaceous to Quaternary 
( Fi g .  G . l ) .  They form a southeastward-di pp i ng and t h i c ken i ng wedge of i n terstrati f i ed beds and 
l enses of u nconsol i dated and  semi conso l i dated grave l , sand , s i l t , and cl ay ,  as we l l as a m i nor 
amount of marl and l i mestone . 

F i gure G . 2  represents a s trati graph i c  col umn devel oped from exp l orat ion borings  dri l l ed to 
depths of 90 m at the DWP F  s i te .  From the genera l i zed l i tho l og i c  descri pti ons and natural 
gamma-ray l og s hown i n  th i s  f i gu re ,  the a l ternati ng and i nterbedded nature of sandy s i l t  to 
c l ay-ri ch  u n i ts can be vi sua l i zed . Genera l l y ,  l ow gamma-ray counts are associ ated wi th sands 
and h i gh counts w ith  c l ay-rich  u n i ts . The fol l owi ng paragraphs descri be each formation  in the 
strati graph i c  sequence ( see F i g s . G . l  a nd G . 2 ) . 

Expl oration  bori ngs d i d  not encounter the Tu sca l oosa Formation  ( Upper Cretaceous )  at the s i te ;  
except for a m i nor outcrop near the northern boundary , i t  i s  not exposed a t  the SRP . Deep 
we l l s  i n  the pl ant area i nd i cate that i t  i s  about 1 80 m thi ck at the s i te and cons i sts of a 
sequence of sand and c l ay u n i ts overlyi ng a sapro l i te devel oped from the basement rocks . 3  
Above the basa l  c l ay are s i l ty and sandy c l ays that are i nterbedded wi th t h i c k ,  prol i fi c  water
bear i ng sands and gravel s .  

Conformab l y  overly i ng the Tusca l oosa i s  the E l l enton Formation  ( Upper  Cretaceous )  stri k i ng 
N65°E  and  d i ppi ng s ome 4 m/ km to the southeast ;  i t  i s  a bout 1 8  m th ick  i n  the H-area i mmedi a te ly  
south  of the  DWP F  s i te . 3  Exposures of t he  E l l enton have not  been found w ith i n or adjacent to 
the pl ant , and s i te bori ngs d i d  not penetrate the l ower secti ons of t h i s  Formati on .  Deep wel l s  
i nd i cate that the l i thol ogy consi sts of sandy l i gni t i c ,  mi caceous , and gyp s i ferous  c l ays 
i nterbedded wi th coarse sand and  gravel u n i ts .  S i te expl oration  bori ngs ( Fi g .  G . 2 )  i nd i cate 
that hard c l ay l ayers ( see the gamma-ray and  penetrati on-res i stance l ogs , F i g .  G . 2 ) , bel i eved 
to be cont i nuous  throughout the p l ant reg i on , 3  are present i n  the upper meter of the formation . 
Beneath t h i s  exten s i ve c l ay ,  s i te bori ngs i nd i cate that the E l l enton Formation  i s  composed 
primari l y  of dense to very dense sands and s i l ty sands . 

* 
Preci se age i n  doubt . 
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F i g .  G . l . General i zed northwest to southeast  geol ogi c pro fi l e  across the SRP . 

The Conga ree and McBean formations  repres ent the Cl a i borne Stage of the Eocene and crop  out 
near the s i te .  F i g .  G . l s hows that the Upper Th ree Runs Creek i nc i ses both the McBea n and the 
underl y i ng Congaree . Fou r  Mi l e  Cree k ,  howeve r ,  on ly  i nc i ses the McBean Formati on . In the 
v i c i n i ty of the DWPF these conformabl e formations  are genera l l y  about 30 to 23 m th i c k ,  respec t i ve l y .  
Reg i ona l l y ,  they stri ke N600E  a nd d i p  to the southeast a t  about 1 . 5  m/ km .  Loca l  geophys i ca l  
su rveys s uggest a d i p of 2 . 8  m/km at t he  proposed DWPF  s i te .  

Typ i cal l y ,  the Conga ree and McBean formations  are f ine  to coarse g l aucon i t i c  quartz sands , 
i nterbedded with  c l ay ,  sandy marl or l imestone , and l enses  of s i l i ceous l imestone . W i th i n  the 
DWP F ,  most of the Congaree sands are dense to very dense , whereas those of the overyly i ng 
McBean are med i um to very dense ( s ee the penetrati on- res i stance l og ;  F i g . G . 2 ) . Lower dens i ty 
sands of i rregu l ar area l extent were encou ntered i n  some bori ngs penetra t i ng the McBean .  Of 
hydro l og i c  i nterest a re the l ower and upper c l ays that act as confi n i ng l ayers for the grou ndwater 
with i n  the Congaree Fo rmation  sands . As s hown in the gamma-ray l og ( F i g .  G . 2 ) , the upper c l ay 
l ayers of the E l l enton Fo rmation  grade i nto the l ower c l ay l ayer of the Congaree Formation . 
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The upper c l ay l ayer of the Congaree Format ion is known l oca l ly  as the "green cl ay . "  The green 
c l ay at the DWPF  i s  bel i eved to be strati graph i ca l l y  equ i va l ent to the pers i stent green c l ay i n  
the upper Congaree found e l sewhere i n  the reg i on 3  and w ith  mar l , l imestone , and s i l i ceous 
l i mestone un i ts that occur in the uppermost portion  of the formati on a l ong Upper Three Runs  
Creek .  

The sands o f  the McBean Format ion are overl a i n  by sandy s i l ts ,  c l ays , and c l ayey sands that 
form the l ower meter of the Barnwel l Format ion .  These fi ne-grai ned fac i es of the Jackson Stage 
( Eocene )  are known as the " tan c l ay" and mark  the unconformab l e  contact of the Barnwel l wi th 
the McBean Formati o n .  They have a northeast stri ke and d i p  gently to the southeast at 1 . 5 m/km . 3  

I n  the v i c i n i ty of the DWPF s i te the Ba rnwel l Formati on and the unconformab l y  overlying  Hawthorn 
Formation  have been mapped as a s i ng l e  u n i t  about 30 m t h i c k .  A s  ev i denced by outcrops - and 
s i te bori ngs ,  the Barnwel l resembl es  the res i duum of  sandy l imestone strata from wh i c h  the 
ca l careous  mater i a l  has been removed by d i sso l u t i on . 3  I t  cons i sts predom i nantly of l oose to 
dense c l ayey sands and soft sandy c l ays i nterf i nger i ng wi th l enses of sand and gravel . Some 
re l at i vely ma s s i ve to c ross bedded sand and sandy c l ay un i ts w ith  l ow penetration  res i s tance 
were al so encountered . 3  Undi fferenti ated Quarternary a l l u v i um is found in fl oodpl a i n  area s 
adjacent to the DWPF s i te .  

I rregu l ar weathering  profi l es d o  not ex i st a t  or  i n  the v i c i n i ty o f  the DWP F  s i te .  So i l  hori zons 
are genera l l y  un i form and rel ati vely sha l l ow ,  on the order of 1 m;  they are characteri zed by 
bl each i ng of  Ba rnwel l -Hawthorn sed i ments , whi c h  resu l ts i n  the l i ght  tan sandy l oam . 

G . 3 GEOLOG I C  STRUCTURES 

Structures  that are rel evant to an understandi ng of the geo l og i c  stabi l i ty of the s i te area 
i nc l ude l ocal c l ast ic  d i kes and fau l ts in the near-surface sed iments as wel l as a bas i n  that 
l i es wi thi n the crysta l l i ne basement and bur i ed by the overl ying  wedge of sed i ments . I n  add i t i on , 
th i s  secti on bri efly d i scusses more d i stant geo l o g i c  structures of the Coastal P l a i n  tecto n i c  
provi nce a n d  t h e  structures northwest of t h e  fal l l i ne that a r e  associ ated wi th tecto n i c  provi nces 
of the Appa l ach ian  reg i o n .  

W i t h i n  t h e  s i te reg i o n ,  numerous sed i ment- fi l l ed f i s sures l ess  than 0 . 3  m i n  t h i c kness , cal l ed 
cl asti c d i kes , are recogn i zed i n  the un i t  mapped as Barnwel l .  Over 950 have been i denti fi ed 
w ith i n 8 km of the DWPF s i te .  The northerly a l i gnment corresponds w ith  that o f  the major axes 
of the shal l ow ,  carol i na bay- l i ke depres s i ons w i thi n the SRP , i nc l ud i ng those  near the s i te .  
Cl astic  d i kes are a l so found i n  Coasta l  P l a i n  sed i ments outs i de o f  the SRP area . Some o f  these 
appear to cut Mi ocene and P l e i stocene sed i ments , 1 1  suggesti ng a rather geo l og i ca l l y  recent 
ori g i n  for these structures . Sei smi c  refl ecti on profi l i ng , geo l og i c  mapp i ng , expl orat ion  
bor i ngs , and  geophys i ca l  boreho l e l ogs to  a depth of 90 m were unab l e to  detect any s ubsurface 
fau l t i ng above the crysta l l i ne basement i n  the v i c i n i ty of the s i te .  However , four zones of 
mi nor surfi c i a l  fau l t i ng  were mapped in exposures of the Barnwel l Formati o n .  Fau l ts i n  these 
zones have l i mi ted l atera l extent , genera l l y  l ess  than 300 m ,  and rel at i vely sma l l d i spl ace
ments , l ess  than 1 m .  Fu rther , fau l ts i n  the four zones are over l a i n  by a n  unconform i ty and 
younger sed i ments unbro ken by fau l t i ng ,  suggest ing noncapabi l i ty as defi ned by 1 0  CFR 1 00 ,  
Append i x  A .  Thu s ,  surfi c i a l  fau l ts i n  the v i c i n i ty o f  the s i te are con s i dered t o  pose no 
threat to the DWPF .  

Geophys i cal surveys and deep wel l s  at and i n  the v i c i n i ty of t he  SRP  i n d i cate t hat  the deepl y 
bur ied Dunbarton Tri a s s i c  Ba s i n  i s  a sed i mentary bas i n  downfau l ted i nto the crysta l l i ne bas ement 
( Fi g .  G . l ) .  The northern marg i n of thi s northeast-southwes t trendi ng 50- km- l ong , 1 0- km-w i de 
bas i n  l i es  about 5 km southeast of  the s i te . 5 , ? The Dunbarton Tri a s s i c  Bas i n  conta i ns several 
i nterba s i na l  faul ts . However , the Cretaceous sed i ments overl yi ng the fa u l ts a re undeformed and 
show no ev i dence of ba s i n - i nduced structu ral  movement s i nce  thei r depos i ti on about 90 mi l l i on 
yea rs ago . ?  

Th ree other Tri ass i c-Jura s s i c  bas i n s ,  broad l y  s i m i l ar i n  character to the Dunbarton Tri a s s i c  
Bas i n ,  ex i st w i th i n  300 k m  of t h e  s i te .  They are the Tr iass i c-Juras s i c  bas i n  near Charl eston , 1 1  
the bas i n  near Fl orence , South Carol i na ,  and the Deep Ri ver Bas i n I 2 i n  North Carol i n a .  The 
d i stance and d i rection  to these bas i n s  and the i r  age of l ast  movement are l i sted i n  Tabl e G . l . 

I n  add i tion to these bas i ns ,  a number of other i mportant structures occur wi t h i n  300 km of the 
s i te ( Ta b l e  G . l ) .  Northwest of the fal l l i ne are the P i edmont , B l u e  R i dge , and  Va l l ey and 
Ri dge tecton ic  provi nces as soci ated w ith  Appa l ac h i a n  mounta i n  bu i l di ng .  Seve 'a l maj or faul t 
systems have been i denti fi ed i n  these prov i nces . The nearest major  fau l t i n  the P i edmont i s  
the Bel a i r  Fau l t approximately 4 0  k m  northwest o f  the s i te . 3  I t  cons i sts of a n  ec hel on brea k 
i n  a zone at l east 25 km wi de trend i n g  N25°E  to N50o E .  Movement a l ong the Bel a i r  Fau l t  may 
have occurred duri ng the Hol ocene , 1 3  but other studi es suggest that movement may not have been 
th i s  recent . 1 4  Macro-se i sm ic  act i v i ty i s  not correl ated wi th th i s  fau l t zone .  
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Table G . l .  Significant structures in the  site region 

Closest point 
Structural feature to site Age of last movement 

(km)  (Di rection) 

Valley and R idge Province faults 350 NW Late Paleozoic 
Blue Ridge Province faults (Carterv i l le, 280 NW Late Pa leozoic 

Whitestone, and F ries·Hayesvil le· 
Al latoona fau lts)  

Cape Fear Arch 250 N E  Pleistocene 
Brevard Fault  Zone 225 NW Pre-Mesozoic 
Westerfield F old- Fau lt  System 225 N E  Pre-Eocene 
Deep River B asin,  N.C. and SoC. 2 1 5  N E  Triassic-Jurassic 
G old H i l l  Fau lt  2 1 0  N W  Late Paleozoic 
Columbia Tr iassic Basin 1 55 N E  Pre-Cretaceous 
Towaliga Fau lt-Kings Mt. Be lt  1 3 5  NW Late Paleozoic 
Clu bhouse Crossroads faults 1 1 5  S E  Pre-M iocene ( ? )  
Columbia Reverse faults and clastic d i kes 1 05 N E  Late Miocene 
Charleston Triass ic (? )  Basin 80 S E  Triassic-Jurassic 
Decatur-Coffee County (Georg ia )  65 SE Pre-Pl iocene 

graben and faults 
Eastern Piedmont Fau It System (Modoc, 65 NW Late Paleozoic 

Flat Rock, G oat Rock, Bartletts Ferry, 
and Towaliga Faults)  

Belair Fault  Zone 40 NW Pre-Miocene to Recent 
Langely G raben 27 NW Pre-M iocene(? )  
Dunbarton Triass ic (? )  Bas in  5 S E  Pre- Late Cretaceous 

G . 4  S E I SMOLOGY 

The SRP i s  l ocated i n  a reg i on where defi n i te correl at ions  between earthquake epi centers and 
tecton ic  structures have not been establ i shed . On l y  two earthquakes wi th epicentra l Mod i f i ed 
Merca l l i  I ntens i t i es ( MMI ) of  V I I  or more have occurred wi thi n 300 km of the s i te :  ( 1 ) the 
Charl eston ea rthquake of 1 886 had an  epi centra l MMI of  X l ocated some 1 50 km d i stant ; 1 5  and 
( 2 )  the  Un ion  County ,  South  Ca ro l i na ,  earthquake of 1 93 1  had epi centra l s ha k i ng of MMI V I I -V I I I  
l ocated approx ima te ly  1 60 km d i stant . Si te i ntens i ti es and accel erations  resu l t i ng from these 
two and other maJ0r earthquakes a ffecti ng the DWPF s i te are l i sted in Tab l e  G . 2 .  

Table G .2. Site intensities from significant earthquakes' 

Maximum 
Distance Reported Estimated site 

Dateb Location Latitude Longitude 
i ntensity 

from site or estimated acceleration 
( k m )  site i nte n s i  ty (g) 

1 81 1 - 1 8 1 2  New Madr id,  Mo. 36_6 89.5 X I- X I I  850 V-VI  0.05 
(3 shocks) 
Sept. 1 ,  1 886 Charleston, S.C. 32.9 80.0 X 1 45 V I  0.07 
Oct. 22, 1 886 Charleston, S.C. 32.9 80.0 V I I  1 55 I I I- I V  <0.02 
June 1 2, 1 9 1 2  Charleston, S.C. 33.0 80.2 V I I  1 35 I I I - I V  <0.02 
Aug. 1 ,  1 920 Charleston, SoC. 33. 1 80.2 V I I  1 3 5  I I I- I V  <0.02 
Nov. 22, 1 974 Charleston, S.C. 33.9 80.1 V I  1 45 I I I- I V  <0.02 
Jan. 1 ,  1 9 1 3  Union Co., S.C. 34.7 8 1 . 7  V I I -V I I I  1 60 < I V  <0_02 
May 3 1 , 1 897 G i les Co., Va. 37.3 80.7 V I I I  455 ';1 1 1  <0.0 1 
Nov. 2, 1 875 Lincolnton, Ga. 33.8 82.5 V I  1 00 I I I- I V  <0.02 
Aug. 2, 1 9 74 W i l l ington, S.C. 33.9 82.5 V I  105 IV <0.02 
Jan. 1 3, 1 8 1 1 Burke Co., G a. 33.2 62.2 V 55 I I I- I V  <0.02 
Feb. 3, 1 9 72 Bowman, S.C. 33.5 80.4 V 1 1 5  I V  <0.02 

• Adapted from E 1 0. 
b Dates  are based on G reenwich Mea n Ti me. 
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Sei smol ogy stud i es i nd i cate that the s i te i s  l ocated in an area where moderate damage m i g ht 
occur from earthquakes . 1 6 The USGS has  est imated that a max imum hori zonta l ground acce l erat ion  
i n  sound bedroc k  of 1 1 % of  gravi ty ( 0 . 1 1  g )  cou l d  be  experi enced i n  the  area wi th a 90% probab i l i ty 
of not be i ng exceeded wi thi n 50 yea rs . 1 7 Th i s  accel eration  i s  somewhat greater than the peak 
hori zonta l sha k i ng of 0 . 07 g that is bel i eved to have occurred at the s i te dur i ng the Charl eston 
1 886 earthquake ( Ta bl e G . 2 ) . 
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H . l  REFERENCE I MMOB I L I ZATION ALTERNAT IVE  W ITH VOGTLE ON SCHEDULE 

The timi ng of the construction schedu l e and the l evel of  emp l oyment requ i red to bu i l d  the Defense 
Waste Proces s i ng Fac i l i ty ( DWP F )  wi l l  depend ,  in part , on the exact wa ste proces s i ng technol ogy 
that is sel ected for the fac i l i ty .  A l a rger construction  wo rk force wou l d  be requ i red to bu i l d  
the DWPF reference i mmobi l i zation  a l ternative  than to bu i l d  any of the a l ternati ves . At peak 
duri ng the fourth quarter of 1 986 ,  if the project is bu i l t  on schedu l e ,  a l most 4200 craft wo rkers 
and over 800 overhead personnel * wi l l  be needed at the project , a s  the l ast col umn i n  Tabl e H . l  
shows . The average annual  empl oyment l eve l s  req u i red i n  the peak year ( 1 986)  wi l l  be s l i ght ly  
l ower - j ust under 4000 craft workers and  795  overhead personne l . 

* 

Table H. l .  Planned average annual construction employment 
at the DWPF project during buildup. by craft 

(reference immobilization alternative: 1 983-1 986)a 

Planned average Peak 
Craff' annual  employment employment 

1983 1 984 1 985 1 986 1 986 

80ilermakers 1 1  36 55 60 63 
Carpenters 1 3 1  440 660 7 1 8  754 
Insulators 9 3 1  4 7  5 1  5 3  
Electricia ns 80 269 405 442 463 
Concrete f in ishers 43 1 43 2 1 4  235 246 
Ironworkers 60 20 1 302 33 1 350 
Painters 26 1 1 1  1 68 1 82 1 9 1  
M i l lwrights 1 2  39 59 64 68 
Heavy equipment operators 36 104 1 56 1 7 1  1 79 
Teamsters 25 73 1 09 1 18 1 25 
Pipefil1ers/plumbers 1 7 7  59 1 888 963 1 0 1 2  
Laborers 97 322 485 528 555 
Sheet metal workers 1 7  5 7  87  94 99 

Subtotal 724 2 4 1 7  3635 3957 4 1 58 

Overhead personnel 1 43 479 720 795 824 

Total 86 7  2896 4355 4752 4982 

a Construction employment wi l l  decline after peaking in 1 986. Total over. 
head plus craft personnel are estimated to be 4306 in 1 987, 1 7 1 6  in 1 988, 
and 134 in 1 989. 

b Mach in ists, who wi l l  be required in extremely smal l  numbers during con. 
struction, are n ot i ncluded because th is  craft is not normal ly  considered part 

of the construction industry. Thus there are no figures available on their 
employment levels i n  that i n dustry. I t  is very probable that all will be h i red 
from the local area. 

Source: U.S. Department  of E nergy, Savannah R iver Operations Office, 
"DWPF Skill Profile by Quarters," (Unpubl i shed ) ,  May 1 980. 

Based on the NRC2 study approximati ng 25% of overhead personnel  to be managers of wh i c h  67% 
wi l l  rel ocate ; 25% of overhead personnel to be cl eri ca l  of wh i ch 28 . 5% wi l l  rel ocate ; and 50% of 
overhead personnel to be techn i ca l  of wh i ch 67% wi l l  re l ocate . Based on thi s same study , 
overhead personnel represent 1 6 . 5% of the constructi on work force . 

H-3 



H-4 

The smal l est area around the Savannah Ri ver Pl ant ( SRP )  that can function as a l abor market for 
supp l y i ng the construction work force to bui l d  the DWPF i s  the commuti ng zone , wi thi n wh i c h  most 
workers wi l l  d r i ve to the project from home on a da i ly bas i s .  Such a zone is imposs i b l e  to 
defi ne preci sel y ,  because some craft workers wi l l  commute farther than others to work on such 
proj ects . However ,  the experi ence of l a rge project contractors in  thi s area ( J .  Ray , Georg i a  
Area Construction Users As soci ation , persona l communicati o n ,  Apr . 1 6 ,  1 980) a n d  of TVA i n  
bu i l d i ng a seri es o f  nuc l ear power p lants i n  the 1 970s , 1  has been that most commuters wi l l  come 
from w i th i n  80-90 d ri v i ng m i nutes ( l i O- 1 20 km)  of the construction s i te .  Therefo re , the com
mut i ng zone for DWPF was defi ned as i nc l ud i ng a l l counti es wi th i n  1 1 0-km dri v i n g  d i stance of the 
proposed s i te .  

H . l . l Projected zone empl oyment 

To determi ne the i mpact DWPF wi l l  have on the commuting  zone , the re l ations h i p  between i ts 
construction empl oyment bu i l dup and the other sources of  l a bor  demand i n  the zone must be 
exami ned . I n  add i t ion to the demand for constructi on workers at DWP F ,  three other sources of 
demand can be proj ected for the m i d- 1 980s and thereafte r .  ( 1 ) Base construction empl oyment 
i nc l udes the tota l construction  work force in the zone , excl u s i ve of very l arge projects ( over 
$300 mi l l i on ) . Expans i on of th i s  base represen ts the growth that wou l d  occur i n  the zone wi thout 
DWPF or  other l arge proj ects . ( 2 )  The ongoi ng SRP con struction  work force i nc l udes the emp l oyees 
of E .  I .  du Pont de Nemours & Company Construction Di v i s i on and i ts subcontractors . The average 
between the peak and l owes t SRP construction empl oyment l evel s i n  1 978 and 1 979 wa s 1 752 workers . 
Al though the need for such a work force at  SRP wi l l  conti nue through the 1 980s and was expected 
to decrease to about 950 by 1 985 , curren t i nd i cations  are that l evel s wi l l  rema i n  at l east 
constant and may i ncrease throug h 1 985 a s  other SRP projects are constructed . ( 3 )  The Vogtl e 
project i s  the other l arge fac i l i ty being  bui l t  i ns i de the commuti ng zone duri ng the peri od of 
DWPF bu i l dup - two commerci a l  nucl ear reactors be i ng bui l t  i n  Burke County ,  Georg i a , by Georg i a  
Power Company . Peak annual  average empl oyment  of approxi mate ly  4600 construction craft workers 
sho u l d  be reached by 1 983 , three years before DWPF peaks , as Tabl e H . 2  shows . 

Table H .2. Average annual construction employment at the Vogtle project, 
by craft actual 1979 and planned 1982-1988 

Average P lanned employment 
Craft 

em ployment 

1 979 1 982 1 983 1 984 1 985 1 986 1 987 1 988 

Boilermakers 2 60 80 58 40 30 1 3  3 
Carpenters 1 35 1 360 700 2 1 0  1 30 35 1 5  0 
I nsu lators 0 0 25 1 32 70 40 25 6 
Electricians 64 460 630 665 425 240 1 05 20 
Concrete f i n ishers 2 1  88 50 20 1 0  5 5 0 
I ronworkers 73 550 340 1 90 105 50 20 3 
Painters 2 70 1 95 65 25 0 0 0 
M il lwrig hts 1 32 60 55 35 20 1 0  0 
H eavy equipment operators 89 235 240 1 40 70 35 20 1 0  
Teamsters 32 1 65 1 70 1 1 5  60 30 1 5  0 
P ipefitters/p lumbers 24 460 1 1 20 770 420 275 75 0 
Laborers 160 880 780 340 170 65 30 1 5  
S heet metal workers 0 60 2 1 0  1 80 80 25 1 0  0 

Total 603 4220 4600 2940 1 640 850 343 57 

Sou rce: F ig u res have been estimated from actual and planned labor requirement charts supplied 
by the construction project m anager of G eorgia Power Com pany's Vogtle Project, O ctober 1 980. 

Compared w i th both base emp l oyment growth , wh i ch i s  expected to be about 2 . 3% annual l y  through 
1 985 and 1 . 2% annual l y  thereafter , 3  and the gradua l decl i ne of  the SRP construction work force 
through 1 985 , the bui l dup of emp l oyment at DWPF between groundbreaki ng i n  1 983 and pea k in 1 986 
wi l l  be q u i te dramat ic  (Tab l e H . l ) .  However , a s  Tab l e  H . 3  shows , the annual  emp l oyment i nc reases 
at DWPF wi l l  co i nc i d e  wi th eq ua l ly  l arge rel eases of workers by Vogtl e after i t  peaks in 1 983 ( i f  
both projects are bu i l t  near ly  on schedu l e ) . Consequent ly ,  the effect of DWPF wi l l  be to 
ma i nta i n  the h i gh l evel of craft empl oyment created i n  the zone by Vogtl e ,  rather than to 
i n i t i a te a l a rge , rap i d  bui l dup  of workers . 
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Table H.3. Vogtle and DWPF annual employment 
changes 1 983-1 987, with Vogtle peaking in 

1 983 and DWPF construction beginning in 1 983 

Period of change 

1 983-1 984 

1 984-1 985 

1 985-1 986 

1 986-1 987 

Vogtle 

-1 660 

-1 300 

-790 

-507 

----.-- .�.----. ----

Amount of Ch
_
a
_
n"'ge ___ _ 

DWPF 
(reference immobi l ization alternative) 

+ 1 693 

+ 1 2 1 8  

+322 

o 

Sources: Actual and planned craft labor requirement tables 
provided by the construction project manager of Georgia Power 
Company 's Vogtle nuclear pOVl'8r project, October 1 980; U.S. 
Department of Energy, Savannah River Operations Office, Employment 
Schedules of DWP F Technological Alternatives. 

A key i ndi cator of DWP F ' s  i mpact on construct ion  crafts i n  the zone i s  the l evel of growth that 
wi l l  be needed i n  each craft between 1 979 (as a base yea r )  and 1 986 ( when DWPF  pea k s )  to sati sfy 
DWP F and the other t hree sources of l a bor demand wi t h i n  the commut i ng zone . The 1 979 empl oyment 
e s t i mates for t he 1 1 0 - km zone in each of the DWPF  crafts are presented in co l umn A of Ta bl e H . 4 .  
These  esti mates repres ent the s um of a l l c raft workers i n  the zone bas e ,  a t  Vogtl e ,  and a t  SRP . 
The  proj ected l eve l s of empl oyment i n  the zone duri ng the years of rap i d  bu i l dup at DWPF  ( 1 984-
1 986 )  are a l so presented i n  Tabl e H . 4  ( co l umns B ,  0 ,  F ,  and H ) . Proj ected empl oyment i n  each 
year i s  the sum of pred i cted demand at  DWP F ,  Vogtl e ,  and SRP  and in the zone base . ( Es t i mates 
for zone tota l s of overhead personnel were not i n c l uded in the tabl e because zone ba se f i g ures 
were not avai l a bl e . ) 

Table H .4. Estimated 1 979 employment and p rojected employment 1 984- 1 9 86, by craft 

for 1 1 0·km zone: DWPF reference immobil ization alternativea,b 
--- -----. "-- � -�------ - - - -

(A ) ( B )  ( C ) ( 0 )  (E ) ( F ) (G ) (H ) ( I ) 
C o n s t r u ct ion P rojected R atio P rojected R atio P rojected R atio C onstruction R atio 

C raft em p l oy me n t  construction B/A construction O/A construction F/A employment H/A 
1 979 em ployment emp loyment e m p l oy m e n t  at O W P F  p ea k  

1 984 1 985 1 986 1 986 

B O i lermakers 62 1 23 1 .98 1 28 2 .06 1 26 2 03 1 29 2 08 
Carpenters 2,678 3,250 1 .2 1  3.458 1 . 29 3.486 1 . 30 3,522 1 . 32 
I ns u lators 1 88 277 1 . 47 274 1 . 46 264 1 . 40 266 1 . 41 
E l ectr iCians 1 ,231  1 ,9 1 9 1 .56 1 ,945 1 . 58 1 ,8 1 1  1 . 47 1 , 832 1 . 49 

Co n c rete f i n ishers 460 586 1 .27 657 1 . 43 681 1 . 48 692 1 .50 
I ronworkers 332 597 1 .80 550 1 . 66 55 1 1 . 66 570 1 . 72 
P a i n ters 620 809 1 .30  861 1 . 39 865 1 . 40 874 1 .4 1  
M i l lw r ig h ts 189 277 1 .47  276 1 . 46 272 1 .44 276 1 . 46 
H eavy equ i p ment 977 1 , 1 30 1 . 1 6  1 , 1 76 1 . 20 1 , 1 71 1 . 20 1 , 1 79 1 21  

ope rators 
Teamsters 464 554 1 . 1 9 587 1 . 27 594 1 .28 601 1 . 30 
P Ipefllters/ p l u m  bers 1 ,290 2,299 1 .78 2.454 1 .90 2,337 1 . 8 1 2,386 1 .85 

L a b o rers 2 ,644 3 , 1 32 1 1 8 3,291 1 . 27 3,303 1 . 25 3,330 1 .26 
S heet metal workers 47 1 663 1 .4 1  65 1 1 . 38 65 1 1 . 38 656 1 . 39 

Total 1 1 ,606 1 5 ,893 1 .37  1 6,308 1 .4 1  1 6, 1 1 2  1 . 39 1 6, 3 1 3  1 .4 1  

d Assu mes Vogtle construction wi l l  f in ish in 1 988, one year behind schedule, and DWPF construction wi l l  begin in  1 983 and end in 1 989, on 

Sf:hedule. 
" Total craft employment In the lone wi l l  drop off after DWPF peak demand in 1 985 to 1 5,751 in 1 987; to 1 3,437 in H i88; and to 1 2, 1 88 in 1989. 
Sour(:es: South Caro l i n a  Employment Security Commission, Sou th Carolina: Nonmanufacruring Industries, Occupational Profile 1978, Columbia, 

1979; Georg'a Department of Labor , " 1 978 OES Results for Selected Crafts" (unpublished ) ;  South Carol i n a  Employment Security Commission, "1 979 
Wage and Salary Employment for the Construction I ndustry for South Carol i n a "  (unpubl ished ) ;  Georgia Department of Labor, "Employment by Type 
and BrOod Industrial  Sources, 1 973-78: Em pl oymen t by Place of Work" (unpubl ished ) ;  1 979 and projected labor requ i rement tables provided by the 
constrUCtion manager of Georgia Power Company's Vogtte project, Apr i l  1 980; U.S. Department of E nergy, Savannah River Operations Office, "DWPF 
Sk i l l  Profile by Quarters" (unpublished) May 1 980; Valerie A .  Person ick, " Industry Output an d Employment: B LS Projections to 1 990," Monthly 

Lahor ReView April 1 979, pp. 3--14 ,  
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As the f igures in Tab l e H . 4  show , a 41 % growth in cons tructi on  craft empl oyment  wi l l  be requ i red 
i n  the zone between 1 979  and 1 986 i n  the crafts needed to bu i l d  the DWP F ( see col umn I ) .  Over 
1 6 , 000 workers wi l l  be requ i red in the zone i n  these crafts i n  1 986 , the DWPF  peak year , as 
opposed to a tota l estimated empl oyment of 1 1 , 606 i n  1 979 . Empl oyment growth wi l l  have to be 
espec i a l l y  h i gh i n  three crafts - bo i l erma kers , i ronworkers , and p i pefi tters/ pl umbers . Twi ce as 
many bo i l ermakers wi l l  be requ i red i n  1 985 and 1 986 as in 1 979 ( co l umns E ,  G ,  and I ) ,  and an 
i ncrease of a l most two-thi rds  i n  the number of i ronworkers wi l l  be needed . A lmost twi ce as many 
p i pefi tters/pl umbers wi l l  be requ i red i n  1 985 as i n  1 97 9 .  A growth i n  empl oyment of over 40� 
wi l l  be requ i red i n  fi ve other crafts - i nsu l ators , e l ectri c i a ns , concrete f i n i shers , pa i nters , 
and mi l l wri ghts . Of these , a l arge a bso l ute number of add i tional  workers ( over 700 ) wi l l  be 
needed on ly  for e l ectri c i a ns . As menti oned above , however , not a l l of th i s  zone growth w i l l  be 
i n i t i ated by the bui l dup of DWP F .  Much o f  t h e  zone growth wi l l  occur duri ng  the bu i l dup for 
Vogtl e (wh ich  i s  expected to pea k i n  1 983) . As Tab l e  H . 4  i nd i cates , for most  crafts , ei ther the 
i ncrease needed between 1 984 ( the year after the Vogtl e peaks ) and 1 986 i s  sma l l ,  or the number 
of workers needed actua l l y  dec l i nes between 1 984 and 1 986 . 

Fi na l l y ,  i f  DWPF l abor demand shou l d  overrun the esti mates i n  Tab l e H . l  by as much as 25'�" more 
and more crafts wi l l  need abnormal ly l arge growth to meet that demand . The supply of bo i l er
makers , i ronworkers , and p i pefi tters wi l l  each have to dou b l e  between 1 979 and 1 986 . I f  DWP F 
demand reaches 1 50% of the reference case ( 6255 craft workers ) ,  the growth needed i n  the zone by 
1 986 wi l l  be even more dramati c .  Wel l over twi ce a s  many bo i l ermakers , i ronwo rkers , and 
pi pefi tters wi l l  be req u i red . Moreover,  an i ncrease of l es s  than 50% wi l l  be needed to sati sfy 
zone demand  on ly  for carpenters , hea vy equ i pment operators . and l aborers . 

H . l . 2 Commuters , l ocal movers/weekend travel ers , and d i s tance 
movers/weekend trave l ers 

The n umber of construct i on c raft workers who w i l l  be commuters and  the number who wi l l  be 
movers/weekend tra ve l e rs i nto counties i n  the l ocal area to work at DWPF  duri ng peak demand have 
been est imated u s i ng an econometr ic  l abor market model deve l oped at Oa k Ri dge As soci ated Uni ver
s i t i e s  u s i ng data from TVA s urve¥s of workers b u i l d i ng the Harts v i l l e ,  P h i pps Bend , and Yel l ow 
Creek nucl ear power pl ants . 4  ( 1 )  Commuters a re constructi on workers who conti nue to l i ve i n  t he 
same county a fter b e i ng h i red to work on the project as befo re . Most  come from counties  i ns i de 
the 1 1  O-km zone ( i .  e . , 1 oca 1 commuters ) .  However ,  a smal l percentage of  the commuters wi 1 1  corne 
from outs i de the 1 1 0- km zone ( d i s tance commuters ) .  ( 2 )  Local movers/weekend travel ers are t hose 
workers who l i ved  i n  a county w i t h i n  the  1 1 0- km zone prior to work i ng on the proj ect but after 
being h i red l i ve in  a d i fferent county in the zone , at l east duri ng the work wee k . ( 3 )  D i s tance 
movers/weekend t ravel ers a re those who l i ved outs i de the zone befo re be i n g  h i red , but who l i ve i n  
a county i ns i de the zone ,  a t  l east duri ng the work week after start i ng  work . For the 1 1 0-km 
zone pl us Ri ch land  Co unty ,  South Carol i na ( conta i n i ng Co l umbi a ) , * the model i nd i cates t hat county 
i n  wh i ch l ocal commuters res i de and  to wh i ch the l ocal movers/weekend travel ers and d i s tance 
move rs/weekend t ravel ers wi l l  move.  

The resul ts for the 1 1 0- km zone p l us R i c h l and  County , So uth Carol i na , are presented in Tab l e  H . 5 .  
At peak empl oyment for the reference i mmobi l i zation  a l ternati ve , the model predi cts that 82t of  
a l l craft workers wi l l  be commuters . Approx imate ly  3%  of  the 341 3 commuters wi l l  be  from 
counti es  outsi de the zone . On ly  6% of the craft workers are expected to be l ocal move rs/weekend 
trave l e rs ,  b ut 1 3% s hou l d move or tra ve l  i nto l ocal coun t i es from outs i de the zone , at l east  
duri ng the week , to work on  the project . The tab l e  revea l s  that the l argest  n umber of workers 

* For the purpose of compari ng tota l craft empl oyment  i n  the mi d- 1 980s wi th 1 979 emp l oyment  
i n  the l ocal area (as  in  Tab l e H . 4 ) , the  commuti ng zone  was  defi ned as a l l counti es whose 
princi pal popu l a t i on center i s  w ith i n 1 1 0-km ( 90 dri v i ng mi nutes ) of DWP F .  Ri c h l and County , 
South Caro l i na ,  conta i n i ng Col umbi a ,  i s  j u st  outs i de that zone ( 1 2 1 km ) .  I f  the zone were 
expanded to 1 2 1 km to i nc l ude Co l umbi a ,  the l arge construction  empl oyment fi gures from t h i s  
re l ati vel y d i stant county wou l d  greatl y i nf l ate t h e  zone base fi gures i n  1 979 a n d  t h e  mi d - 1 980s . 
Th i s  wou l d  have the m i s l ead i ng effect of m i n i m i z i ng the apparent i mpact of the l a rge projects of 
the 1 980s ( Vogtl e ,  SRP ma i ntenance work force ,  and DWPF ) ,  whose pl anned empl oyment l evel s are 
added to the zone ba se . The commuting  zone was defi ned a s  the 1 1 0-km zone pl u s  R ich l and Coun� 
South Caro l i na ,  however ,  for the pLirpose of determi n i n g  the number of commuters , l ocal movers , 
and di stance movers . Th i s  deci s i on a l l ows predi ct i ng the number of peop l e  i n  each category 
comi ng from R i c h l and County ,  whi l e  mathematica l l y  accounting  for the l i ke l i hood that the nUil iber 
wi l l  be l ow because of the d i s tance of the county from the project . ( The number of workers 
predi cted to come from any county i s  i nverse ly  rel ated to the di stance between the county and the 
proj ect and i s  d i rectly rel ated to the number of construction  workers empl oyed in the county whell 
the project beg i ns . ) 
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Table H.S. Estimated commuters, local movers, and distance movers 
working at DWPF from counties In the 1 1  O-km zone 

(plus R ichland C ounty, S.C.): DWPF reference immobilization 
alternative at peak (1986) with Vogtte on schedule 

State and cou nty Comm uters Local movers D istance movers 

Georg ia 
B u rke 1 2 7  6 1 1  
Colu mbia 72 8 1 3  
Jefferson 48 4 7 
Jenk ins 2 1  4 4 
McD uffie 45 4 7 
R ic hmond 880 36 124 
Screven 29 7 9 

South Carol ina 
Aiken 757 36 1 1 3  
Allendale 129 1 3  22 
Bamberg 58 1 0  1 5  
Barnwell 468 34 9 1  
Calhoun 38 7 9 
Col leton 53 4 7 
D o rchester 61 7 1 1  
Edgefield 43 1 0  1 3  
H ampton 62 8 1 3  
Lexington 96 1 1  20 
M cCormick 24 3 4 
O rangebu rg 9 1  7 1 3  
Saluda 32 6 7 
R ic hland 1 1 4  8 1 3  

Zone total 324 7 b  234 523 

Total 341 3 c  234 523 
(82%) (6%) ( 1 3%) 

aAssu mes DWPF construction 'wi l l  begi n  i n  1 983 and peak i n  1 986. 
bComm uters from cou nt ies with in the zone; the sum of the county f igures 

may not equal the zone total because of round i n g .  
c A l i  commuters ( incl udes s o m e  from outside t h e  zone) .  

shoul d come from three counti es : Ri chmond County ,  Georgi a  ( conta i n i ng Augusta ) ,  and Ai ken and 
Ba rnwel l counti es  in  South Carol i n a _  Other counti es that the mode l predi cts wi l l  supply over 
1 00 commuters and movers/weekend trave l e rs are Burke County ,  Georg i a ,  and Al l endal e ,  Lexi ngton , 
Orangebu rg , and R i c h l and counties i n  South Carol i n a .  

Because thi s econometric  model does not take i nto account the l evel o f  hou s i n g  avai l abi l i ty and 
other publ i c  and pri vate servi ces necessary to s upport d i stance movers/weekend travel ers , and 
because it has not i ncl uded the overhead personnel who wi l l  be d i stance movers/weekend trave l ers 
i n  the county estimate s ,  some adjustments of and add i t i ons  to i ts predicted resu l ts are necessary .  
Based o n  descri pti ons  o f  t h e  l evel o f  hous i ng ava i l abl e i n  the pri mary i mpact area a n d  the 
current res i dence patterns of the SRP construction work force , the adjusted d i stri bution of the 
d i stance movers/weekend travel ers estimated by the econometr i c  model were obta i ned ( Tabl e H . 6 ,  
col umn 1 ,  ORNL staff estimate ) . The esti mates of the d i stri bution of the 5 1 %  of the overhead 
personnel who are expected to �e d i stance movers , based on the current res i dence patterns of SRP 
construction overhead workers , are presented i n  the second col umn of Tab l e H . 6 . The th i rd 
col umn rep resents the estimated total d i stance movers/weekend trave l ers enter i ng pri mary i mpact 
counti es to work on  the project.  

I f  O\O;PF  demand for construction workers exceeds the reference immobi l i zation  a l ternati ve l evel by 
25 or 50% , both the econometri c mode l and the primary i mpact area e st imates predi ct the same 
percentage breakdown s .  At 1 25 and 1 50% of reference i mmobi l i zat ion  a l ternati ve demand , whi l e  the 
numbers of commuters and movers/weekend travel ers wi l l  be h i gher ,  the econometri c model  pred i cts 
that 82% wi l l  be commu ters and 1 3% wi l l  be d i s tance movers/weekend trave l ers - the same as for 
1 00% of reference i mmobi l i zat ion a l ternati ve demand .  Fu rthermore , the  d i stri buti ons among 
counti es rema i n  the same for such  overruns ,  accord i n g  to both the econometri c model and the 
primary impact area esti mate s .  

* 
Based on the NRC study approxi mate l y  25% of overhead personnel to be managers , of wh i ch 67% 

wi l l  re l ocate ; 25% of overhead personnel to be c l eri ca l , of wh i ch 28 . 5% wi l l  rel ocate ; and 50% of 
overhead personnel to be techn i ca l , of wh i c h  67% wi l l  rel ocate . Based on th i s  same study , 
overhead personnel represent 1 6 . 5% of the cons tructi on work force . 
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Table H.6. Adjusted estimated distribution of craft 
and overhead w orker distance movers/weekend travelers 

in primary impact cou nties: reference immobilization alternative 
with VogUe on schedule 

S tate and cou nty 

Geo rg ia 
Co lumb ia 
R ichmond 

S outh Caro l ina 
A iken 
A l lendale 
B am berg 
B arnwell 

P rimary i m pact 
area total 

C raft d istance 
movers/travelers 

2 1  
1 3 1  

157  
1 6  
1 6  

1 05 

446a 

Overhead 
d istance/ move rs 

20 
70 

270 
1 0  

8 
46 

424b 

Total d istance 
movers/travelers 

41 
201 

427 
26 
24 

1 51 

870 

aThis  f ig u re rep resents 85% of the 523 d istance m overs/weekend travelers 
p red icted by  the eco nometric m odel .  

bT h is f ig u re represents 51% of al l  824 overhead workers .  

H . l . 3 Operati onal  phase : reference i mmobi l i zat ion  a l ternati ve 
w i th Vogt l e  on  schedu l e  

The DWPF operati ona l phase work force di stance movers can be expected to settl e i n  the same 
pattern i n  the l oca l  area as the current operati onal  work force at SRP . Based on trends i n  the 
settl ement patterns of the SRP operati onal  work force , as  meas ured by the p l a nt ' s  res i dent i a l  
i nventori es i n  1 96 0 ,  1 970 ,  1 97 5 ,  1 97 9 ,  and 1 980 , est i mates o f  the numbers o f  di stance movers 
enteri ng l ocal count ies  were obta i ned . These es ti mates are provi ded i n  Tabl e H . 7 .  Compared wi th 
the numbers of d i stance movers /weekend travel ers enteri ng  these counti es at  peak i n  the con
s tructi on phase i n  1 9.89 ,  the operat iona l  pha se numbers are very sma l l .  Only about 307 tota l 
workers wo u l d  be enteri ng these s i x  count ie s . Ai ken County wou l d  recei ve approximate ly  1 87 ,  
Ri chmond Cou nty about 58 , and Ba rnwel l County about 3 3 .  The numbers enteri ng a l l other count i es 
are expected to be even sma l l er .  

Table H .7.  D istribution of operational 

phase in-movers among primary impact 

area counties: reference immobil ization 

alternative with Vogtle on schedule 

County 
D i stance 
movers 

Georgia 

Colu mbia  1 5  

R i c h m ond 54 

Sou th Carolina 

Aiken 209 
Al lendale 1 3  
Bamberg 6 
Barnwell  36 

Total 333" 

" R e presents approximately 90% of a l i  
operational phase d istance movers_ 

H . 2  REFERENCE I MMOB I L I ZAT ION  ALTE RNAT I VE W I TH VOGTLE DELAYED , 
COMPET I NG W I TH DWPF FOR LABOR 

If DWP F  and Vogt l e  are both bu i l t  nearly on schedu l e ,  V0gt l e  wi l l  serve as a feed- i n of workers 
to DWPF .  After Vogt l e  pea ks i n  1 982 ,  some workers wi l l  be rel ea sed duri ng  each  year of DWPF 
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bu i l dup ( 1 983- 1 986 ) , and many can be expected to go d i rectly to DWP F  from Vogt l e .  I f ,  howeve r ,  
Vogtl e i s  del ayed s o  that i t  pea ks s i mu l taneous ly  wi th DWP F i n  1 986 , maxi mum competi t i o n  between 
the two for construction  workers w i l l  occur .  Assurances by the Vogt l e proj ect ma nagers that the 
proj ect wi l l  be compl eted nearly on schedu l e make the maxi mum competi t i on scenar io  h i g h l y  un l i ke l y .  
Somewhat more poss i b l e ,  a l though sti l l  un l i ke ly , i s  a Vogt1 e del ay t o  pea k i ng i n  1 985 , wi th DWPF 
on  schedu l e .  Th i s  i s  the l east  Vogt1 e del ay that pl aces i t  i n  s i gn i fi cant competi t ion wi th DWPF 
for l abor duri ng the l atter ' s  bu i l dup .  

H . 2 . 1  Projected zone empl oyment  

Ta b l e  H . 8  shows the  empl oyment growth that  wi l l  be needed in  the 1 1 0-km commut i ng zone  by the 
m id- 1 980s if Vogtl e ' s  pea k i s  del ayed to 1 985 so that s i gn i fi cant competi t i on between it and DWPF 
occurs . Wel l over twi ce as  many boi l e rmakers , i ronworkers , and pi pefi tters wi l l  be req u i red to 
meet thi s demand i n  1 985 and 1 986.  The number of e l ectr i c i ans wou l d  a l so have to near ly  doub l e .  
The i ncrea ses i n  the number of e l ectri c i ans ( 1 1 85 )  and pi pefi tters/p1 umbers ( 1 900 )  that wou l d  be 
requ i red to meet tota l zone demand by 1 986 are very l a rg e .  Moreover , because Vogtl e ' s  work  forc� 
wi l l  not be dec l i n i ng and cannot serve as a feed- i n  to DWPF dur i ng the l atter ' s  bui l dup , the 
construction workers wi l l  have to be fresh ly  recru i ted for each project at the same t ime .  Th i s  
s i tuation  wou l d  a l so mean that the dec l i nes i n  work forces for each o f  the two proj ects wou l d  
occur s i mu l taneous ly .  Undou bted l y ,  a h i gher proporti on o f  the DWP F  constructi on work force wi l l  
have to come from outs i de the zone than wou l d be the case i f  both projects were bui l t  on 
schedu l e .  

Table H.8. Estimated 1 979 employment and projected employment 1984-1 986, by craft, for 1 1 0-km zone ( D WP F ) 

reference immobilization alternative (with Vogtle delayed, peaking in 1985)··b 

(A) (B )  (e )  (0 )  ( E )  ( F )  (G ) (H ) ( I )  
C onstruction P rojected Ratio PrOjected R atio Projected R atio C o n st ruction Ratio 

C raft employment construction BfA construction Of A construction FfA em ployment  HfA 

1 979 employment empioyment employment at OWPF p ea k  
1 984 1 985 1 986 1 986 

B o i lermakers 62 1 42 2.29 180 2 .90 1 62 2.61 1 65 2 .66 

Carpen ters 2.678 4 . 1 80 1 .56 4.268 1 . 59 3.786 1 . 4 1 3.822 1 .43 

I nsu lators 1 8 8  230 1 . 22 260 1 . 38 287 1 .53 289 1 .54 

E lectricians 1 .23 1 1 .791 1 .45 2.209 1 . 79 2.395 1 . 95 2. 4 1 6  1 .96 

Concrete f in ishers 460 652 1 .42 725 1 . 58 7 1 5  1 . 55 726 1 .58 

I ronworkers 332 1 . 1 47 3.45 1 .0 1 0  3. 04 721 2. 1 7  740 2 . 23 

Painters 620 797 1 .29 874 1 . 4 1  899 1 .45 908 1 . 46 

M i l l w rig hts 189 259 1 .37 303 1 . 60  3 1 4  1 .66 3 1 8  1 .68 

H eavy equipment 977 1 .2 1 8  1 .25 1 .342 1 . 37 1 . 285 1 .32 1 .293 1 . 32 

operators 
Teamsters 464 589 1 . 27 625 1 . 35 628 1 .35 635 1 .37 

P ipef ittersfplumbers 1 .290 2,071 1 .6 1  2.730 2. 1 2  3 . 1 4 1  2.43 3, 1 90 2 .47 

Laborers 2,644 3,696 1 .40 4,007 1 . 52 3,673 1 . 39 3,700 1 .40 

S heet metal workers 47 1 642 1 .36 823 1 . 75 792 1 . 68 797 1 . 69 

Total 1 1 .606 1 7 , 4 1 4  1 .50 19,356 1 . 67 1 8,798 1 . 62 1 8,999 1 .64 

• Assu mes that Vogtle construction will  peak i n  1 985, behind schedule, after a two· or three year h iatus i n  bu i lding activity i n  the early 1 980s and 
that DWPF construction will begin i n  1 983 and peak in 1 986, on schedule. 

b Total craft employment in the zone wil l drop off after DWPF peak demand in 1 986 to 1 8,347 in 1987; to 1 5.016 in 1 988; and to 13,038 in 1 989. 
Sources: South Carolina Employment Security Commission, South Carolina: Nonmanufacturing Industries, Occupational Profile 1918. Col u mbia, 

1 979; Georgia Department of Labor "1 978 O E S  Results for Selected Crafts" (unpublished); South Carolina E mployment Security Commission. "1 979 
Wage and Salary E mployment for the Construction Industry for South Carolina" (unpublished); Georgia Department of Labor, "Employment by Type 
and Broad Indu strial Sources. 1 973-78: Employment by Place of Work" (unpublished); 1 979 and projected labor requirement tables provided by the 
construction manager of Georgia Power Company's Vogtle project, April 1 980; U.S. Department of Energy, Savannah River Operations Offict., "DWPF 
Ski l l  Profile by Quarters" (unpublished), May 1 980; Valerie A. Personick, "Industry Output and E mploymen t :  B LS Projections to 1 990," Monthlv 

Labor Review April  1 979, pp. 3 - 1 4 .  

H . 2 . 2  Commuters , l oca l movers/weekend trave l ers , and d i stance 
movers/weekend travelers 

To esti mate the percentages of construction  craft commuters and movers/weekend travel ers work i ng 
at DWPF i n  1 986 , the tota l demand at Vog t 1 e  ( 2940 i n  the year after pea k ,  as Tab l e  H . 2  s hows ) and 
DWP F  (4 1 70)  was combi ned i nto a grand tota l of 71 1 0  craft workers needed at the two projects . 
The econometri c model deve l oped by Oak R i dge Assoc iated Uni vers i t i es from TVA ' s  su rveys of i ts 
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cons tructi on workers was then appl i ed to thi s dual source o f  demand . * For th i s  combi ned demand 
of 7 1 1 0  workers , the mode l est imated that 66% wou l d be commuters , 5% wou l d be l ocal  movers/weekend 
travel ers , and 29% wou l d be d i stance movers/weekend travel ers . Because there i s  no mathemat i cal  
or  stati stica l  bas i s  for d i v i d i ng the commuters and movers/weekend travel ers between the two 
s i tes , i t  i s  reasona b l e  to ass ume the same percentage commuting  ( 66% ) and movi ng/travel i ng ( 5  and 
29% for l ocal  and l ong d i s tance , respecti ve l y )  at each s i te .  The model ' s  resu l ts for the DWPF 
reference i mmobi l i zati on a l ternati ve at  peak demand i n  1 986 under these competi t i ve condi ti ons 
( Vogtl e del ayed to pea k i ng in  1 985 ) are therefore 

Commuters 
Loca l movers/weekend travel ers 

Di stance movers/weekend travel ers 

2752 ( 66% )  
209  ( 5% )  

1 209 ( 29%)  

As expected , if the two proj ects compete for l abor , a much hi gher percentage of the workers wi l l  
have to move o r  travel i n  from outs i de the zone . The number of  d i stance movers/weekend trave l ers 
( 1 209 ) wi l l  actual ly  be twi ce a s  h i gh u nder these cond i t i ons  as under the more probab l e cond i ti on 
of  Vogtl e pea k i ng i n  1 983 ,  assuming  DWPF i s  bu i l t  on schedu l e  ( Sect . 5 . 1 . 1 . 2 ) . 

The econometri c model cannot prec i sely separate the commuters and movers/weekend trave l ers 
between the two proj ects under th i s competi t i on scenari o ,  so no county l evel fi gures are avai l a b l e .  
The primary impact a rea ana l ys i s ,  however , d i stri butes 85% o f  the d i s tance movers/weekend 
travel ers predi cted by the model among s i x  counti es on the bas i s  of  hou s i ng avai l a b i l i ty and  
other  servi ces and the  current d i stri buti on of SRP constructi on craft workers . I t  a l so  estimates 
the percentage of  overhead workers who wi l l  be di s tance movers/weekend travel ers in  each county 
i n  the pri mary i mpact area . The resu l ts for the competi t ion  model are presented i n  Tab l e H . 9 .  
Accord i ng to these f i g ures , by far the l argest numbers o f  d i stance movers/weekend trave l ers wi l l  
enter R i c hmond , Ai ken , and Barnwe l l counti es . The other three counti es  wi l l  recei ve re l ati vely 
few. 

Table H.9. Adjusted estimated distribution of craft and overhead 
worker distance movers/weekend travelers in primary impact 

counties: reference immobil ization alternative with Vogtle delayed 

State and cou nty 

Georgia 
C olumbia 
R ichmond 

South Carol ina 
A iken 
A l lendale 
Bamberg 
B arnwell 

P rimary impact 
area total 

C raft d istance 
m overs/travelers 

48 
303 

363 
36 
36 

242 

1 028a 

Overhead 
d istance movers 

20 
70 

270 
1 0  

8 
46 

424b 

Total d istance 
m overs/travelers 

68 
373 

633 
46 
44 

288 

1 452 

a T h is f ig u re represents 85% of the 1 209 d istance m overs/weekend 
travelers predicted by the econometric model. 

b This  f ig u re represents 51% of al l  824 overhead workers. 

H . 2 . 3  Operati onal phase : reference i mmobi l i zati on  a l ternati ve 
w i t h  Vogtl e del ayed 

The del ay of Vogtl e ' s construction sched u l e  shou l d  have no effect on the operati onal -phase settl e
ment patterns of  DWPF workers . Therefore , by peak operati onal empl oyment in  1 989 ,  the d i stri buti on  
of d i s tance movers/weekend travel ers s hou l d  be the  same a s  s hown in  Tab l e H . 7 .  

* The two proj ects are approx imately 70 km apart by road .  The model was appl i ed to the 
" combi ned" projects , assumi ng that the zone i nc l uded a l l counti es in Vogtl e ' s  zone p l u s  a l l 
counti es i n  DWP F ' s zone ( i nc l ud i ng R i c h l and County , S . C . ) .  The dri v i n g  d i stance to the combi ned 
proj ect , one of the i ndependent vari abl es  in the model , was defi ned as the average of  the dri v i ng 
d i stances from a g i ven county to each of the two projects separate l y .  
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H . 3  REFERENCE IMMOB I L I ZAT ION ALTERNAT IVE  CONSTRUCT ION DELAYED TEN YEARS 

A de l ay of ten years i n  the reference immobi l i zation  a l ternat i ve schedu l e  wi l l  e l i m i nate any 
overlap  i n  construction empl oyment between DWP F and Vogtl e .  N o  other l arge projects are a s  yet 
announced for the 1 1 0- km zone in the m i d- 1 990s . Therefore , th i s  scena rio  est imates the l abor 
market impact of DWP F when it i s  the sol e l a rge proj ect in the l ocal  area . If any other l a rge 
proj ects are bui l t  j ust pri or  to or  s i mu l taneous ly  wi th DWP F in the 1 990s , the l abor market 
resu l ts wi l l  be s i mi l a r  to those predi cted for the two scenari o s  i nvo l v i ng Vogt l e  overl ap 
( Sects . 5 . 1  and 5 . 2 ) . 

H . 3 . 1  Projected zone empl oyment 

Al though Vogtl e wi l l  have been l ong s i nce comp l eted by the mi d- 1 990s and cannot feed newl y 
re l eased workers i nto DWP F ,  the zone base i s  expected to i ncrease at an annual  rate of  2 . 3% 
through 1 985 and 1 . 2% thereafter .  Thu s ,  between 1 979 and 1 996 , the base s hou l d  expand by 3 1 % .  
Th i s  expans ion  by i tsel f s hou l d  serve to decrease the i mpact o f  the demand for 41 70 craft workers 
fo r DWP F on  the 1 1 0-km zone . The construct ion work force of SRP s hou l d  stead i l y  i ncrease and 
then may stabi l i ze in the mi d- 1 980s . 

As Tab l e  H . 1 0  i nd i cates , tota l zone emp l oyment must grow from 32% above 1 979 l eve l s i n  1 994 ( due 
primari ly  to zone base expan s i on )  to 50% above 1 979  l evel s i n  1 996 ( due primari ly  to DWP F bu i l dup ) . 
The h i ghest percentage i ncreases  among i nd i v i dual  crafts needed between 1 994 and 1 996 wi l l  be 
for bo i l ermakers , conc rete f i n i s hers , i ronwo rkers , and p i pefi tters/pl umbers . Most other crafts 
wi l l  need to grow 1 0  to 20% above 1 979 l evel s between 1 994 and 1 996 . Al though th i s  growth is not 
extreme ly  l a rge ,  workers h i red by the DWPF project wi l l  have to be recru i ted anew and not from 
among workers j ust rel eased from Vogtl e .  

Craft 

Bo i lermakers 
Carpenters 
I nsu lators 
Electricians 
Concrete f in ishers 
I ronworkers 
Painters 
M il lwr ights 
Heavy e q u ip ment 

operators 
Teamsters 
P ipefitte rsfp lu  mbers 
L aborers 
S heet metal workers 

Total 

Table H.l0. Estimated 1 979 employment and projected employment 1 9 94 - 1 996, by craft, 

for 1 10·km zone: delayed construction of reference immobilization alternativea,b 

(A ) (B ) (C ) (D) ( E )  ( F )  (G ) 
C onstruction P rojected R atio Projected R atio P rojected R atio 
employ ment construction BfA construction DfA construction FfA 

1 979 employment employment employment 
1 994 1 995 1 996 

62 93 1 .50 1 1 3  1 .82 1 1 8 1 .90 
2.678 3.453 1 .29 3 .707 1 . 38 3.799 1 .42 

1 8 8  254 1 .35 272 1 . 45 279 1 . 48 
1 ,23 1 1 ,6 1 6  1 .3 1  1 ,767 1 . 44 1 ,8 1 8  1 .48 

460 628 1 .37  704 1 .53 730 1 .59 
332 424 1 .28 526 1 . 58 557 1 .68 
620 840 1 .35 905 1 . 46 928 1 .50 
1 8 9  259 1 .37  282 1 . 49 289 1 .53 
977 1 , 1 82 1 . 2 1  1 ,247 1 . 28 1 ,275 1 . 3 1  

464 586 1 .26 627 1 . 35 642 1 .38 
1 ,290 1 ,894 1 .47 2,204 1 . 71 2,292 1 .78 
2,644 3.494 1 .32 3,694 1 . 40 3,774 1 .43 

47 1 628 1 .33 664 1 . 4 1  678 1 .44 

1 1 ,606 1 5,351  1 .32 1 6,7 1 2  1 . 44 1 7, 1 79 1 .48 

(H ) ( I )  
C onstruction Ratio 
employment HfA 

at DWPF peak 
1996 

1 2 1  1 .95 
3,834 1 .43 

281 1 .49 
1 ,839 1 . 49 

741 1 .61  
576 1 .73 
937 1 .5 1  
293 1 .55 

1 ,283 1 .3 1  

649 1 .40 
2,341 1 .8 1  
3,801 1 .44  

683 1 .45 

1 7,379 1 .50 

a Assumes that Vogtle will  peak i n  1 983 and that DWPF reference alternative construction will  begin in  1 993 and peak i n  1 996, a 1 0'year delay. 
b Total craft employment i n  the zone wi l l  drop off after DWPF peak demand i n  1 996 to 1 6,962 i n  1 997; 14,950 i n  1998, and 1 3, 780 i n  1 999. 
Sources: South Carolina Employment Security Commission, South Carolina: Nonmanufacturing Industries, Occupational Profile 1918, Columbia,  

1 979, Georgia Department of Labor, "1 978 OES Results for Selected Crafts" (unpubl ishe d ) ;  South Carol ina Employment Security Commission, "1 979 
Wage and Salary Employment for the Construction I ndustry for South Carolina : "  ( u npubl ished); Georgia Department of Labor, "Employment by Type 
and Broad Industrial Sources, 1 973-78: Employment by Place of Work" (unpublishe d ) ;  1 979 and projected labor requirement tables provided by the 
construction manager of Georgia Power Company's Vogtle project, October 1 980; U.S. Department of Energy, Savannah R iver Operations Office, 
"DWPF Sk i l l  Profile by Ouarters" (unpublished) May 1 980; Valerie A. Personick, "Industry Output and Employment: B LS Projections to 1 990," 
Monthlv Labor Review, April 1 979, PP. 3-14.  

Wi th demand overruns of 25 or  50% , the growth requ i red i n  the zone between 1 994 and 1 996 wi l l  be 
even more s i gn i f icant . For demand at 1 25% of the reference immob i l i zat ion a l terna ti ve tota l zone 
emp l oyment must i ncrease  from 37 to 59% above the 1 979 l evel during  the two-year peri od j u st 
prior to pea k .  For demand at 1 50% , a 25% i ncrease  wi l l  b e  needed between 1 994 a n d  1 996 ( from 43 
to 68% above the 1 979  l evel ) .  Mo reover ,  for thi s demand overrun , three crafts wi l l  have to reach 
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a l evel more than doubl e the 1 97 9  l evel by 1 996 - bo i l erma kers , i ronworkers , and pi pefi tters . 
Su bstant i a l  1 994-1 996 i ncreases wi l l  be needed i n  a l l other crafts . Thi s l a rge i ncrease i n  
demand for construction craft workers i n  the zone i n  a two-year per i od , wi thout the poss i b i l i ty 
of a feed-i n  of workers from Vogtl e ,  suggests that a re l a ti vely l arge port i on of the l abor force 
needed to bu i l d  DWPF may travel or move i nto l ocal count i es from outs i de the zone i f  substanti a l  
overruns occur .  

H . 3 . 2  Commuters , l oca l movers/weekend trave l ers , a n d  d i stance 
movers/weekend travel ers 

Because DWPF wi l l  not be abl e to hi re newly re l eased Vogt l e workers i f  the former i s  del ayed ten 
years , the number of di stance movers/weekend trave l ers shou l d  be h i gher than i f  both proj ects 
were bu i l t  on schedu l e .  The resu l ts produced by the econometri c model are presented in Tab l e  H . l l . 
As expected , the model esti mates 1 9% of the work force wi l l  be di stance movers/weekend trave l ers 
(as opposed to on ly 1 3% for DWP F  when DWP F  and Vogt l e are on schedu l e ) . Once aga i n ,  the model 
predi cts that the heav i est concentration of the work force wi l l  come from R ichmond , Ai ken , and 
Barnwe l l count ies . Over 1 00 d i s tance movers/weekend trave l ers wi l l  move i n to each of these th ree 
counti es . 

Table H.1 1 .  Estim ated commuters, local movers, and distance movers 
at DWPF from counties in the 1 1  O·km zone (plus Richland County, S.C.): 

delayed construction of reference immobilization alternative at peak 1 996 3 
S tate and cou nty Comm uters Local m overs D istance m overs 

G eorgia 
B u rke 61  4 1 0  
C o l u mbia 70 7 21  
J efferson 4 1  4 1 0  
J en k i n s  1 4  3 5 
McDuffie 43 4 1 0  
R ichmond 8 1 7  30 182 
Screven 23 5 1 0  

South Caro l ina  
A iken 686 30 1 7 1  
A l lendale 1 1 0  1 0  3 1  
B am be rg 61  8 26 
B arnwell  454 29 145 
Calhoun 41  5 1 6  
Col leton 56 4 1 0  
D o rchester 64 5 1 6  
Edgefield 36 8 2 1  
H am pton 59 7 2 1  
Lex ington 1 03 1 0  36 
M cCorm ick 21 3 5 
O rangeburg 95 7 2 1  
S a luda 30 4 1 0  
R ichland 1 20 8 3 1 

Zone total 3005 b 1 95 809 

Total 3 1 66c 1 95 809 
( 76% ) ( 5% )  ( 1 9'/0 ) 

aAssumes DWPF construction wi l l  beg in in 1 993 and end in 1 999, ten years 

behind schedule, whi le  V ogt ie construction ends in 1 988. 
b Comm uters from cou nties within the zone; sum of the cou nty f igures m ay 

not eq u a l  zone totals due  to rou nd ing .  
cA l i  commuters ( in cl udes some from with i n  the  zone) .  

The adj u stments to these econometr i c  model resu l ts made by the pri mary i mpact area est imates are 
presented i n  Tab l e  H . 1 2 . Subs tant i a l  proporti ons of the c�aft d i stanc� movers/weekend trave l ers are pred i cted to enter R i c hmond ,  Ai ken , and Barnwel l countl es - more d l stance movers than 
predi cted by the econometr i c  model for these count i es . The numbers . esti mated for t�e o�her . three counti es are very s imi l ar to the numbers pred i cted by the econometrl c model . The d l strl butl on of 
overhead personnel who are di stance movers/wee kend trave l ers among the s i x  count ies i s  a lmost the 
same for thi s scenar io ( second col umn i n  the tabl e )  as for other scenari os ( see Tab l e s  H . 6  and 
H . 9 ) . Therefore , the number of tota l di stance movers/weekend trave l ers for th i s  scena r i o  
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Table H . 1 2. Adjusted estimated distribution of craft and overhead worker 
distance movers/weekend travelers in primary impact counties: 

delayed reference immo bi l ization alternative 

State and county C raft d ista nce Overhead Total d ista nce 
movers/travelers d istance/movers m overs/travelers 

Georg ia 
Columbia 33 29 62 
R ichmond 202 78 280 

South Ca rol i n a  
A iken 243 259 502 
A l lendale 24 1 2  36 
Bam berg 24 6 30 
B arnwell 162  45 207 

Pr im ary impact 688a 429 b 1 1 1 7  
area total 

a T h is f igure represents 85% of the 809 d istance movers/weekend travelers 
predicted by  the econometric model .  

bT h is f ig u re represents 5 1% of al l  824 overhead workers. 

i nd i cate� a greater l oca l l abor market impact than for the Vogtl e feed - i n  scena ri o ( both proj ects 
bu i l t  on schedu l e )  but a sma l l er i mpact than for the compet i t i o n  scenar io  ( Vogtl e pea k i ng i n  1 985 
and DWPF i n  1 986 ) .  

H . 3 . 3  Operationa l  pha se : reference immobi l i zation  a l ternati ve 
del ayed ten yea rs 

A de l ay of ten years i n  the construction  of DWPF s hou l d  have no effect on the operat iona l -phase 
settl ement patterns of workers . Therefore , by peak emp l oyment in 1 999 , the di stri buti on of 
d i s tance movers shou l d  be the same as for the reference a l ternati ve on schedu l e ,  as i denti f i ed i n  
Ta b l e  H . 7 .  

. 

H . 4  STAGED PROCESS  ALTERNAT I V E  

I f  bui l t  o n  schedu l e ,  construc ti on for th i s  DWPF a l ternati ve wi l l  beg i n  i n  1 983 and  reach  pea k 
empl oyment i n  1 987 ( Ta bl e  H . 1 3 ) . After a s l i ght dec l i n e  i n  cons truction  empl oyment i n  1 988 , a 
second peak wi l l  be reached i n  1 989 .  Al most a l l  of the impact of DWPF on l oca l  construct i on 
l a bor demand w i l l  be experi enced by the t ime the fi rst peak i s  reached . (A quarter ly  pea k i n  
1 987 i s  not provi ded i n  Ta b l e  H . 1 3  a s  i t  was for 1 986 i n  Tab l e  H . l  fo r the reference immobi l i za
t ion a l ternati ve .  The q uarter ly  peak here in 1 987 approx imate l y  equa l s  the annua l  ave rage . )  

H . 4 . l Projected zone empl oyment 

Because the bu i l dup sc hedu l e  for the staged process a l ternati ve occ urs i n  the same years as the 
reference i mmobi l i zat i on a l terna t ive ,  it wi l l  have the same re l a ti onsh i p wi th change i n  Vogtl e ,  
SRP ,  and  zone base demand i n  the m i d- 1 980s . The one factor that wi l l  d i sti ngu i s h  i ts effect on 
the l ocal  l abor market from the effect of the reference i mmobi l i zat ion  a l ternati ve is  i ts much 
l ower pea k empl oyment l evel : 251 5 craft workers and 499 overhead personnel  at  peak ( see 
Ta b l e  H . 1 3 ) , rather than 41 70 craft workers and 824 overhead personne l . Because the n umber of 
add i tional  workers needed each yea r duri ng the staged process a l ternat i ve . bu i l dup ( from 1 983 to 
1 987 )  is sma l l er than for the reference immobi l i zati on a l ternati ve , the rel ease of workers from 
Vogtl e s ho u l d  prov i de an excess poo l i n  the 1 1 0-km zone from wh i ch DWP F can recru i t  and h i re new 
workers . The fi gures i n  Ta b l e  H . 1 4  i l l u stra te the s i gn i f i cant potenti a l  for a feed- i n  of workers 
from Vogtl e to the DWP F staged process a l ternati ve i f  both proj ects are bui l t  nearly on schedu l e .  

Because the l evel  of Vogtl e empl oyment i n  the ea rly 1 980s wi l l  exceed the l evel for the staged 
proces s a l ternati ve by 1 987 , l i tt l e  emp l oyment growth wi l l  be needed i n  the zone dur i ng the l a st 
two years of DWP F empl oyment bui l d u p .  As Tab l e  H . 1 5  shows , approximate ly  the same tota l n umber 
of cons truction  wo rkers wi l l  be needed i n  the zone in 1 985 ,  1 986 , and 1 987 . Moreover , between 
1 985 and 1 987 the tota l zone demand wi l l  actua l l y decrease for some crafts : pi pefi tters , 
i ns u l ators , e l ectri c i ans , p i pefi tters/ pl umbers , and sheet metal wo rkers . As a consequence , the 
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Table H.13. Planned average annual construction employment at the DWPF 
project during t-ulldup, by craft, staged process alternative: 1983-1 9878 

Craft b 
P lanned average annua l  em ployment 

1 983 1 984 1 985 1 986 1 987 

Boi lermakers 4 1 1  2 1  3 1  39 

Carpenters 47 1 36 244 373 457 
I nsu lators 3 1 0  1 7  26 32 
Electricians 29 83 1 50 230 279 
Concrete fin ishers 1 5  44 79 1 22 1 49 
I ronworkers 22 62 1 1 2  1 72 2 1 0  

Painters 9 34 62 95 1 22 

M i llwrights 4 1 2  22 33 41 
Heavy equipment operators 1 3  34 58 89 1 06 

Teamsters 9 23 40 6 1  74 
P ipefitters/plum bers 64 1 83 329 501 6 1 1 

Laborers 35 1 00 1 79 275 335 
Sheet metal workers 6 1 8  32 49 60 

Subtotal 260 750 1 345 2057 251 5  

Overhead person nel 52 1 49 267 408 499 -
Total 3 1 2  899 1 6 1 2  2465 301 4  

·Construction empl oyment wil l  remain approximately level for two years after peaking in 
1 987, and it wil l  then decline. Total overhead plus craft personnel are est imated to be 2835 in 
1 988, 301 4  in 1 989, 1 873 i n  1 990, and 300 i n  1 99 1 .  

b M achin ists, who wil l  be required i n  extremely small numbers duri ng construction, are not 
i ncluded because this craft is not normally considered part of the construction ind ustry, and 
thus there are no figures avai lable on their employment levels i n  that industry. It is very 
probable that all wi l l  be hi red from the local area. 

Source: U .S. Department of Energy, Savannah River Operations Office, "DWPF Ski l l  
Profile by Q uarters" (U npu blished), M ay 1 980). 

Table H . 1 4. Vogtle and DWPF annual employment 
changes 1983-1 987, with Vogtle peaking in 1 983 

and DWPF construction beginning in 1983: 
staged process alternative 

Period of change 
Amou nt of ch ange 

1 983-1 984 
1 984- 1 985 
1 985-1 986 
1 986-1 987 

Vogtle 

- 1 660 
-1 300 

-790 
-507 

DWPF 

+490 
+595 
+71 2 
+458 

Sources: Actual and planned craft labor requirement tables 
provided by the construction project manager of Georgia 
Power Company's Vogtle Nuclear Power Project, October 
1 980; U.S. Department of Energy, Savannah River Operations 
Office, Employment Schedules of DWPF Tech nological 
Alternatives. 

effect of bui l di ng the staged process a l ternati ve ( j ust  as the effect of bu i l d i ng the reference 
i mmobi l i zat ion  a l ternati ve ) wi l l  be to mai nta i n  the h i g h  l evel  of empl oyment i n  the zone caused 
by Vogtl e rather than to i n i ti ate a new empl oyment bu i l du p .  

Fi na l l y ,  i f  t h e  s taged process  a l ternati ve demand exceeds pl anned l eve l s  by as much as 50% , i ts 
peak empl oyment l evel wi l l  approach the l evel  for the reference i mmobi l i zat ion  a l ternati ve . 
Consequent l y ,  i ts construction  l abor market i mpact wi th such  an overrun wi l l  be nearly the same 
as that of the reference i mmobi l i zat ion  a l ternati ve . 

H . 4 . 2  Commuters , l ocal movers/weekend travel ers , and 
d i s tance movers/weekend travel ers 

Because the staged process a l ternati ve wi l l  have the same opportun i ty as the reference i mmob i l i 
zati on  a l ternati ve to h i re newl y rel eased Vog tl e workers duri ng the bu i l dup  period ( 1 983-1 987 ) , 
i t  shou l d req u i re re l ative ly  few d i stance movers/weekend trave l ers from outs i de the zone . 
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Table H. 1 5. Eslimaled 1979 employmenl and projecled employmenl 1 985-1 987, 
by craft, in the 1 1  O·km zone: staged process alternativea,b 

(A)  (B)  (C ) ( D )  ( E )  ( F )  
Construction P rojected Ratio P rojected Ratio P rojected 

C raft employment construction B/A construction D/A construction 
1 979 employment em ployment employment 

1 985 1 986 1 987 

Boilermakers 62 1 1 4  1 .84 1 1 4  1 .84 1 06 

Carpenters 2,678 3,097 1 . 1 6  3, 162 1 1 8 3,257 

I nsu lators 188 288 1 . 53 269 1 .43 263 

Electricians 1 , 23 1  1 , 795 1 . 46 1 , 704 1 .38 1 ,641 

Concrete fin ishers 460 530 1 1 5 573 1 . 25 604 

I ronworkers 332 425 1 .28 432 1 30 441 

Painters 620 747 1 . 20 762 1 .23 832 

M i l lwrights 189 256 1 .35 255 1 .35 255 

H eavy equipment 977 1 , 1 0 1  1 . 1 3  1 , 108 1 . 1 3  1 . 1 2 1  

operators 
Teamsters 464 563 1 . 2 1  534 1 1 5 563 

P ipefiUers/plu mbers 1 , 290 1 ,943 1 .5 1  1 , 981 1 .54 1 ,903 

Laborers 2,644 3,2 1 1  1 . 2 1  3,235 1 . 22 3,31 7 

Sheet metal workers 471  627 1 .33 595 1 . 26 597 

Total 1 1 ,606 1 4,697 1 .27 1 4 , 724 1 .2 7  1 4.900 

(G ) 
R atio 

F/A 

1 . 7 1  

1 . 22 

1 . 40 

1 . 33 

1 . 31  

1 . 33 

1 . 34 

1 . 35 

1 1 5  

1 . 2 1  

1 . 48 

1 . 25 

1 . 27 

1 . 28 
_._-----

aAssumes Vogtle wi l l  peak in 1 983, and DWPF staged process alternative construction wi l l  begin in 1 983 

and peak i n it ial ly in 1 987. 
bTotal craft employment in the zone Wi l l  drop off after peak demand In 1 987 to 1 4 ,366 in 1 988; to 1 4,591 m 

1 989; to 1 3,772 in 1990; and to 1 2,597 in 1 9 9 1 .  

S o u rces: South C arolina E m p loyment Security C o m m ission, South Carolina: Nonmanufactunng
Industries, Occupa tional Profile 1 978, (Colum bia, 1 979) ;  G eorgia Department of Labor, " 1978 OES Results for 
Selected C rafts" ( u n p u b l ished);  South Carolina Employment Security C om m issio n ,  " 1 979 Wage and S a lary 
E m p loyment for the C onstruction I n d ustry for South C arolina:" ( u npu b lished ) ;  Georgia Department of Labor, 
" E m p loyment by Type and Broad I ndustrial S o u rces, 1 973- 78: Employment by P l ace of Work" ( u n p u b l ished );  
1 979 and projected labor req uirement tables provided by the construction manager of Georgia Power 
Company's Vogtle project, O ctober 1 980; U .S .  Department of Energy, Savannah R iver O perations Office, 
"DWPF S k il l  P rofile by Q ua rters" ( u n p u b lished ) ,  M ay 1 980; Valerie A. Personick, " I n d ustry O u tput and 
E m ployment: BLS P rojections to 1 990," Monthly Labor Review A pril 1979, pp. 3- 1 4 .  

Mo reover , because i ts pea k demand  l evel wi l l  be much l ower than the reference i mmobi l i zat ion  
a l ternati ve pea k ,  the commuting  zone shou l d  be abl e to  supp ly  an even  h i gher propo rti on of the 
work force . 

The econometric mode l y i e l ded the expected resu l ts (Tab l e H . 1 6 ) . As the fi gures i n  the tab l e  
i nd i cate , 85% of the work force i s  expected to commute to the job each day . On ly  1 0% shou l d  be 
d i s tance movers/weekend travel ers . The numbers of l ocal  and di stance movers/weekend travel ers 
( 1 38 and 247 , respect i ve l y )  are very sma l l compared wi th the numbers of movers/weekend travel ers 
for the other scenarios  prev ious ly  d i scussed . For the reference i mmobi l i zat ion  a l ternat i ve bui l t  
on schedu l e ,  for exampl e ,  over twi ce as many ( 52 3 )  d i stance movers/weekend trave l ers were 
pred i cted ( Tab l e H . 5 ) .  

The numbers of d i stance movers/weekend trave l ers enteri ng coun ti es i n  the zone are predi c ted to 
be s imi l arly sma l l .  Wh i l e  Ri c hmond , Ai ken , and Barnwel l wi l l  recei ve the l argest numbers , no 
more than 60 wi l l  enter any of them . The numbers of d i stance movers/weekend travel ers estimated 
by the model for each of the other count i es i n  the zone shou l d  be negl i g i b l e .  The pr imary i mpact 
area analys i s  estimates are presented in Tab l e  H . 1 7 . The esti mates for craft d i stance movers/ 
weekend/ trave l e rs are about  the same for Col umbi a ,  Al l enda l e ,  and Bamberg count i es , and on l y  
s l i ghtly h i gher for Ri c hmond , Ai ken , a n d  Barnwel l counti es , than t h e  esti mates obtai ned from the 
econometr ic  model . A s i mi l a r pattern is esti mated for overhead workers who wi l l  be d i s tance 
movers , a l though Al l enda l e  and Bamberg counties are predi cted to recei ve very few . The tota l 
number of d i s tance movers/weekend travel ers ( 466 ) i s  much smal l er than for any other scenari o 
exami ned . Consequentl y ,  the i mpact on the l ocal  a rea , i n  terms of worker movement ,  s hou l d  be 
l ess for the staged process a l ternati ve bu i l t  on schedu l e  than for any reference i mmob i l i zation  
a l ternative  scenari o .  

H . 4 . 3  Operati onal phase :  s taged process a l ternati ve 
wi th Vogtl e on schedu l e  

The operati onal  phase work force req u i rements for the staged proces s a l ternati ve , pea k i n g  i n  
1 988 , shou l d  be somewhat l ower t han for the reference i mmobi l i zati on a l ternati ve .  The esti mates 
provi ded i n  Tabl e H . 1 8 are about  25% l ower than those i n  the reference i mmobi l i zation  a l ternative 
esti mate in  Tabl e H . 7 .  The major ity o f  the di stance movers ( a bout  1 60 )  wi l l  enter Ai ken County ,  
and perhaps 4 0  wi l l  enter Ri chmond County .  Much smal l er numbers wi l l  sett l e  i n  the other counti es 
i n  the pri mary i mpact area . 
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Table H.1S. Estimated commuters, local movers, and distance m overs 
at DWPF from counties in the 1 1 0-km zone (plus Richland County, 

S.C. ) :  DWPF staged process alternative at peak 1 987" 

S tate and cou nty C om m uters Local movers D istance m overs 

G eo rg ia 
B u rke  83  4 5 
C o l u m b ia 46 5 6 
J efferson 30 3 3 
J en k i n s  1 3  3 2 
M cD uffie 29 3 3 
R ich mond 558 20 59 
Screven 20 4 3 

South Carol ina 
A iken 476 22 54 
A l lendale 82 8 1 1  
B amberg 37 6 8 
B arnwel l  295 1 9  43 
Calhoun 24 4 5 
Col leton 33 3 3 
Dorchester 38 4 5 
Edgefield 28 6 6 
H am pton 40 5 6 
Lex ington 61 6 9 
M cCormick 1 6  1 2 
O rangeb u rg 57 4 6 
Saluda 20 4 3 
R ich land 69 5 6 

Zone total 2053b  1 38 247 

Tota l 2 1 3 0 c  1 38 247 
( 85%) (5%) ( 1 0'/0 ) 

aAssumes Vogtle construction wi l l  f i n ish in 1 988 and DWPF construction 
wil l  beg i n  i n  1 983 and end in  1 99 1 .  on schedule. 

b C o m m uters from count ies w ith in  the zone; sum of the cou nty fig u res m ay 
not eq ual  zone total due to rou nd ing .  

cA l i  commuters ( in cl udes some from outside the  zone) .  

Table H . 1 7. Adjusted estimated distribution o f  craft a n d  overhead 
worker distance movers/weekend travelers in primary impact 

cou nties: staged process a lternative 

S tate and cou nty 

G eo rg ia 
Colu m b ia 
R ichmond 

South Caro l ina  
A iken 
A l lendale 
B am berg 
B arnwell 

Total 

C raft d istance O verhead 
m overs/travelers d istance movers 

1 0  1 2  
62 43 

74 1 64 
7 5 
7 4 

49 29 

209a 257 b 

Total d ista nce 
m overs/travelers 

22 
1 05 

238 
1 2  
1 1  
78 

466 

a T h is f ig u re represents 85% of the 247 d istance m overs/weekend travelers 
p redicted by the economet ric  m odel .  

bT h is f ig u re represents 5 1% of al l  497 overhead workers. 
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Table H . 1 B. Distribution of operational 
phase in·movers among primary i mpact 
area counties: staged process alternative 

County 
D istan ce 

movers 

Georgia 

Colu mbia 1 2  
R ichmond 41 

South Carol ina 

Aiken 1 59 
Allendale 6 
Bamberg 5 
Barnwell 27 

Total 250a 

a Represents approximately 90% of a l l  
operational phase distance movers. 
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Depi Hlrnent of Energy 
Savannah River Operations Office 
Po. Box A 
Aiken, South Carolina 29801 

m.e 1 "  \<j IS 

Mr . Cha r } '> E. Le e , State H�s toric 

Preserv d ' ion Officer and Di rector 

S .  C .  DepaI·tme n t  of . Archi ve s  and H i s tory 

P .  o. Box I i ,  669 
Capitol S ta tion 

ColumUia , SC 2 9 2 11 

Dear Mr .  Lee : 

The SavanEah River Ope rations Office of the Un 1 Led S tate,;  Departm(� n t  

o f  Energy l S  planning t h e  con s t ruction o f  a defense w a s t e  proc e s s i n g  

fac i l i t y  on t h e  Savannah R i v e r  P l an t ,  a n d  i s  reque s t ing y o u r  con c u r 

re nce w i t ' 1  a s tatement o f  " no impac t "  with r e g a r d  to archeological 

re source s .  

A s  o u t l i n " d  by the Archeolo'j i r a l  and H istorical Prese rvation Act o f  

1966 , the National Environme n t a l  Policy A c t  o f  1969 , and Executive 

Order 1 1 59 3 ,  an intens ive archeological survey wa s conductnc] by the 

I n s ti tute " f  IIrcheology and An t h ropology , Uni ve r s i  ty of : : o u th Caro

lina, unde; [lOE sponso r s h i p .  The re sults o f  this archeological 

s u rvc,y have been pub l i shed as Re search Manu s c r i  pt S C I  i e s  1.4 9  o f  the 

Insti tute o f  IIrche o logy and Anthropo logy prepar e d  by l::i d t a r d  D .  
Brook s and Glen T .  l l anson alt ']  e n t i t l e d : TilE INTf.NSIVE ARCIIEOLOGICAL 

S U RVEY OF A POTENTIIIL DEFENSE WIISTE P ROCES S I NG fllCILITY S I TE ,  

SAVlINNAH RIVER P LII NT , AIKEN liND BAHNWELL COUNT1 ES , SOUTH CAROL I N A . 
A copy of the repo r t  is enclosed for your r e fe re nce . 

Two a r cheo l og i c a l  si te s ,  38l\K 169 and 38l1K2 6 1 ,  w('r<� loca ted and eval u

ate d .  Ne i t her s i te was found to be s i tuated wi t h i n  the boundaries o f  

the propo s e d  cons t: ruction a r e a . Further , de ta i led lahora tory analy s i s  

comb i ned w i th f i e l d  da ta indicates t h a t  n e i th e l  s i te me ri ts c o n s i der

a t ion for " l i q i b i l i ty for nomination to the Nat ional Re g i s ter of 

H i s toric P l ac e s . 

1 - 3  



1 -4 

Mr. Charles E. Lee - 2 - DEC 1 4.  19 79 

Based on the results of this archeological rese arch and the recommen
dations o f  the profess ional archeolog i s ts , we have concluded that the 
proposed construction o f  the defense waste process ing faci l i ty wi l l  
have no impact on s ignificant archeological resources • .  Therefore , we 
formally request your concurrence with our " no impact" evaluation . 
Space is provided below for your decision and signature . 

Enc losure 

S i ncerely , 

N .  Stetson 
Man ager 

cc : Dr . Robert L .  S tephenson , Direc tor and 
State Archeolog ist ,  lAA USC , wlo encl . 

I ( de )  ( do not) concur with your s ta tement of " no impact" to 
archeological resource s .  

Date 

bcc : WMPO, wlo encl . 
� & E  Di v . , wlo enc l .  
S R  Rdg . F i l e , wlo enc l .  
Mgr ' s  Rdg . File , wlo' enc l .  

Charles E .  Lee , S .  C .  State 
H i storic Preservation Officer 
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South Carolina Department of Archives and H istory 
1 4 3 0  Senate S treet 

Mr. N .  Stetson , Manager 
Savannah River Operat i ons  Office 
Pos t Offi ce Box A 
Ai ken , S . C .  2980 1  

Dear Mr. Stetson : 

Columbia, s. C. 
P. O .  Box 1 1 ,669 

Capitol Station 29 2 1  i 
803  - 75 8-58 1 6  

March 24 ,  1 980 

Re : 'Archeo l og i ca l  S urvey of Potent i a l  
Was te Process i ng Faci l i ty S i te ,  
Savannah  Ri ver P l a n t ,  Ai ken and 
Ba rnwe l l  Counti es , South Caro l i na 

Th i s  l etter i s  i n  res ponse to your reques t 0f December 1 4 ,  1 9 79 , for 
our comments  on  the e l i g i b i l i ty for the Nat i onal  Reg i s ter  of H i s toric  P l aces 
of s i tes l oca ted dur ing  the above referenced s u rvey . 

Accordi ng to the archeo l og i ca l  s urvey report , two s i tes , 38AK1 6 9  and 
38AK26 1 ,  were l ocated . I n  your op i n i on , and i n  that o f  the archeo : o� i s t  
wh o cunducted the s u rvey , ne i ther  s i te �ppeared t o  meet any o f  the c � i teri a 
of e 1 i CJ i b i 1 i ty for i n c l us i on. i n  the Nat I onal  Re� j s tE:r . We concur .y; ' h  th l ,  
opi n l un .  

1 1 1  res pondi ng t o  your req ues t for 'l u r  commen t ,  there are t�IO Iilo tters 
to wh i ch we wou l d l i kE: to ca l l  you r a tten ti on . F i rs t ,  had  our  s ta f t  
a rcheol og i s t  not  been i n  touch wi th t h e  archeol og i s t  who d i d  t h e  survey , 
we woul d not h ave had  a very c l ear  i dea as to the nature and exte�t of the 
proposed work . I t  wou l d  be he l pful i f ,  i n  future cas es , we were prov i ded 
wi th enough i nformati on about the proposed  proj ect to determ i ne the probab l e  
nature and  extent of i t s  i mpact .  

The  secund  matte r concerns the  word i ng in  y�ur  l etter.  Techn i ca l l y , 
the reg u l at i ons we are fo l l ow i ng i n  cOllilllenti ng  on c u l t ura l  resourc.: ::i usc  the 
word "effec t "  rathe r than " i mpact . "  We can s ay th at  a pro ject wi 1 1  h ave 
"no effect , "  but not tha t i t  wi l l  ha ve "no i mpact . " Tri vi  a 1 thougn th i s IlldY 
seem , as the two terms essenti a l ly mean the s ame �h i ng ,  i t  i s  through s uch 
tri v i a  that those l i ke ly to take us  to court fi nd the means to hang us . 

The Federa l proced u res for the protecti on of h i s tori c prope rti es ( 36CFR800 )  
req u i re that  t he  Federa l agency offi c i a l  i n  charge of a feJera 1 1y  fun ded or  
l i censed project cons u l t wi th  the appropri ate State H i s tor ic  Preservation  0ffi cer .  
The procedures  do not  re 1 i eve the Federa 1 agency offi  c ia  1 of the f i  n" 1 respons i ·· 
b i 1 i ty fo r reach i ng an opi n i on of h i s  own as to whether or not  h i s tor i c va1 ue5 
have been adequately ta ken i nto account i n  al l ow i ng the project to proceed . The 
op i n i on of the State H i s to ric  Pres ervati on Offi cer is not  defi n i t i ve ,  ei ther by 
l aw or by es tabl i shed  Federa l  procedure . I n  rea c h i n g  a conc l us i on of h i s  own , 
t he  Federa l  age ncy offi c i a l  may we l l  w i s h  to cons u l t other experts . 



1 -6 

Mr. Stetson page 2 March 24 , 1 980 

Sho u l d  you have any quest i ons , or req u i re further i nformat i on , p l ease 
contact e i ther Nancy Brock or Donal d S utherl and of o ur staff at 758-581 6 .  

CEL/dkn 
cc : Dr.  Robert L .  Stephenson 

State Archeol ogi st 

set. C; . 
Charl es E .  Lee 
State H i stor ic  Pre 

Inst i tute of Archeo l ogy and Anth ropo l ogy 
Un i vers i ty of Sou th Caro l i na 

Ms . Margaret Mari on  
H i s to ri c  Pres ervat i on P l anner 
Lower Savannah Counc i l  of Governmen ts 
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METHODOLOGY AND ASSUMPT IONS FOR CALCULAT ION OF RAD IATION 
DOSE COMM ITMENTS FROM RELEASE O F  RAD IONUCL I DES 

J . l  METHODOLOGY AND ASSUMPT IONS FOR A I RBORNE RELEASES 

J . l . l  Methodol ogy 

The rad i ation  dose commi tments res ul t i n g  from the atmospheri c re l ease of rad i o n uc l i des are 
cal cu l ated u s i n g  the A I RDOS-EPA computer code . l The methodo l o gy is des i gned to est imate the 
rad ionucl i de concentrations  in a i r ;  rates of depos i ti o n  on  gro und  s u rfaces ; gro und-s urface concen
trations ; i ntake rates via i nhal at ion of  a i r  and  i ngestion  of  meat , m i l k , and  fresh  vegetabl es ; 
and  rad i at i on doses to man from the a i rborne re l eases of  radi onucl i des . 

W i th the code , the h i g hest est imated dose to an i nd i v i d ual  i n  the area and the dose  to the popu
l at i on l i vi ng wi thi n an 80-km rad i us  of  the DWP F are cal cu l ate d .  The doses may b e  s ummari zed by 
rad i o n ucl i d e ,  exposure mode , or s i gn i ficant organ of  the body . 

The bas i c  equation used to est imate the di spers i on of  an a i rborne pl ume i s  the Gau s s i an pl ume 
. equati on of Pasqu i l 1 2 as mod i fi ed by G i fford . 3 Rad i o nucl i de concentrati ons i n  meat , m i l k ,  and 
vegetabl es  consumed by man a re est imated by coupl i ng the output of the atmospheric  transport 
model s wi th the U . S .  Nucl ear Regu l atory Commi s s i on Reg u l a tory G u i de 1 . 1 09 ,  Terrestr ia l  Food C ha i n  
Mode l s . 4  The model s are a l so descri bed i n  another publ i cat ion . 5  

J . l . 2  Dose conve rs i on facto rs 

Because rad i at i on doses may vary for peopl e of d i fferent a�es , age-spec i fi c  dose commi tment 
factors are used for convert i ng i nterna l exposure to dose . The dose model s emp l oyed in  the 
deri vati on of  these facto rs ( dose convers i o n  factors ) are based pr imari l y  upon the I nternati onal 
Commi s s i on on Rad i ati on Protection ( ICRP ) Report 2 ( ref .  7 )  as u pdated by I CRP reports 6 ( ref .  8 )  
a n d  1 0  ( ref .  9 ) . 

Age -dependent parameters were appl ied  when ava i l abl e ,  but where age  data were l ac k i ng , metabo l i c  
parameters for the standard man 7 were used . The age gro ups consi dered were " i n fant" ( 0  to 1 year 
o l d ) , " c h i l d" ( 1  to 1 1  yea rs o l d ) , " teen"  ( 1 1  to 1 7  years o l d ) , and  "adu l t "  ( 1 7  years and o l der) . 
The " c h i l d " i s  represented by a typi cal  4 year ol d ,  the " teen"  by a 1 4  year o l d ,  and  the " adu l t"  
by the de fi n i ti on for sta ndard man as descri bed by the I CRP-2 ( ref .  7 ) . S uggested d ietary i ntake 
rates for the fou r  age groups may be found i n  ref .  4 .  

The dose convers i on factors for external expos ures  are cal cul ated u s i ng the compute r code DOSFACTER 
and are g i ven e l sewhere . l O The dose convers i o n  factors for gro und exposure are cal cu l ated for a 
he i ght  of  1 m u s i n g  the po i nt-kernel i n tegration  method . The factors for i mmers i on i n  a i r  and  
water are based  on the req u i rement that  a l l energy emi tted i s  absorbed in  the i nfi n i te med i um .  

J . l . 3  Rad i ation  dose to the i nd i v i dual  

Dose  from the most s i gn i fi cant exposure pathways i s  esti mated for i nd i vi dual s l ocated at the s i te 
boundary .  The l ocation of  potenti al  maxi mum exposure - the l ocati on a s s umed to have the h i g hest  
concentration  o f  rad i onuc l i des  in  the s urroundi ng a i r and on l and  s urfaces - is  i denti fi ed and 
eva l uated . Add i t i o nal  a s s umpti ons are that the exposed i nd i v idua l  res i des conti n uous l y  at the 
l ocation ( no a l l owance i s  made for protecti ve s h i e l d i ng provi ded by a res i dence ) and that the 
l ocation  is the po i nt of  ori g i n  for a l l  foods cons umed . Al l i nternal doses are 50-year dose  
comm i tments . Esti mates of  dose  are made for the tota l body and a n umber of reference organs ; 
those rad i onuc l i des  that contri bute l a rge fract ions  of the tota l dose are a l so i dent i fi e d .  Where 
s i gn i f i cant , the est imates of  dose to part i c u l a r  organs are d i scussed .  

J-3  
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J . l . 4 Ra d i at i on dose to the popul ation  

The total dose recei ved by an  exposed popul at ion  as a resu l t of  re l eases from the wa ste-hand l i ng 
fac i l i ty i s  estimated by the s ummation  of  i nd i v i dual dose estimates w i thi n the popul ati o n .  Al l 
popu l at ion doses are 1 00-yea r env i ronmental dose commi tments ( EDC ) . By th i s  method ,  the 1 00-year 
i mpacts of  the rad i o l o g i cal re l ease from l -year ' s  operation  are est imated by summi ng the popul a 
t ion  dose comm i tments fo r 1 00-yea rs fo l l owi ng t he  rel ease . 1 1  Fo r th i s  type of  fac i l i ty the 
1 00-yea r EDC has  been cal cu l ated fo r the s i ng l e yea r ' s rel ease when the radi o l o g i ca l  i mpacts of 
the fac i l i ty are expected to be h i ghest . 

Fo r the 1 00-yea r EDC for the reg i onal  popu l at ion ( wi th i n  80 km of  the p l ant )  the area i s  d i vi ded 
i nto 1 6  sectors ( 2 2 . 5° eac h )  and i nto a n umber of annu l i .  The average dose fo r an i nd i v i dual i n  
each d i v i s i on h estimated , that estimate i s  m u l t i p l i ed by the number o f  compa rab l e  "age-speci fi c "  
pe rson s wi t h i n  t h e  d i v i s i on , a n d  the res u l t i ng products are s ummed fo r the enti re area . The un i t  
to express  the popu l ation  dose i s  the man-rem . Po pu l at ion dose esti mates are cal cu l ated fo r a 
popu l at i on ( p roj ected 1 990 popu l a tion  fo r the refe rence case ) composed of  1 . 6% " i n fant , "  2 1 . 1 %  
" c h i l d , "  9% " teen , "  a nd 68 . 3% " adu l t . " 

One-h undred year envi ronmental dose commi tments are a l so cal c u l ated fo r the cont i nental Un i ted 
States and the wo rl d popu l at ions  for tri ti um ( 3H )  and 1 2 9 1 . The EDCs fo r tr it i um were cal cu l ated 
u s i n g  exi st i ng  man- rem per cur ie  estimates from an NCRP report 1 2  and fo r 1 2 9 1 , from a NUREG 
repo rt . 1 3  Proj ected Un i ted States and worl d popul ations  fo r 1 990 were based on i nformation  from 
the Bureau of Census 1 4  and a Un i ted Nat ion ' s  report , l S  res pect i ve l y .  

J . l . 5  Atmospheri c d i spers i on 

The atmospheri c d i spers i on model  used i n  esti mati ng atmospher ic  trans port to the terrestri a l  
envi ronment i s  d i scu ssed i n  deta i l  i n  t he  AI RDOS -EPA code . 1  F or  part i c u l ate re l ease , the 
meteorol ogica l  x/Q va l ues are used in conj uncti on wi th dry depos i t i o n  vel oc i t i es and scavengi ng 
coeffi c i ents to esti mate a i r  concentrati ons  and steady-state ground concentrati ons . The atmo
spheri c d i spers i on model  esti mates the concentration  of radi onuc l i des in a i r  at ground su rfaces as 
a funct ion  of di stance and d i rec t i on from the po i nt  of re l ease . S i te-spec i fi c  average annua l 
meteorol og i ca l  data ( s ee Sec t .  4 . 3 ) are supp l i ed as i n put for the model . Rad i oact i ve decay 
duri ng the p l ume travel i s  taken i nto account i n  the AI RDOS-EPA code . 1  Daughters produced duri ng 
p l ume trave l are cal cu l ated and added to the source term . 

The area s urro und i n g  the waste- i mmobi l i zation  fac i l i ty i s  d i v i ded i nto 1 6  sectors by compass 
d i rect i on .  Each sector is bounded by rad i a l d i stances of  0 . 8 ,  1 . 6 ,  3 . 2 , 4 . 8 ,  6 . 4 ,  8 . 0 ,  1 6 ,  32 , 
48,  64 , and 80 km from the po i n t  of  rel ease . Each d i stance represents the midpo i nt of  a sector 
and x/Q val ues are cal cul ated fo r each sector .  Concentrati ons i n  the a i r  fo r each sector are 
u sed to cal cu l ate dose vi a i n ha l at ion and s ubmers i on i n  a i r . The ground depo s i ts as s i mi l ated 
i nto food a l so contri bute add i t i onal  dose upon i ngestion  v i a  the food chai n .  

The meteo ro l ogi cal data req u i red fo r the cal cu l ations  are j o i nt frequency d i stri buti ons o f  wi nd 
ve l oc i ty and d i rection  summari zed by stabi l i ty cl ass . Ons i te meteorol o g i ca l  data are used to 
cal cu l ate the concentrat i ons of radi onucl i des at a reference po i nt per un i t  of source strength . 
Dep l et ion of  the a i rborne pl ume as i t  i s  b l own downwind i s  accounted fo r i n  the AI RDOS-EPA code 1 
by tak i ng i nto account the depo s i t ion on s urfaces by dry processes , scaveng i ng , and radi oacti ve 
decay .  

J . 2  METHODOLOGY AND ASSUMPTIONS FOR L I QU I D  RELEASES 

The methodo l ogy used fo r cal cul a t i ng the 50-year dose commi tments to man from the rel ease of 
rad i on ucl i des to an aquat i c  envi ronment is  desc r i bed in  deta i l  el sewhe re . 1 6  Reference 1 6  a l so 
g i ves b i oaccumul at ion factors fo r radi onuc l i des i n  fres hwater fi s h  and sampl e probl ems . AQUAMAN 
i s  a computer code that can a l so be used for cal cul a t i ng s i m i l ar dose commi tments from exposures 
to aquat i c  pathways . 1 7  

Three expos ure pathways are con s i dered i n  dose determi nati ons : water i ngesti on , f i s h  i ngesti on , 
and submers i on i n  water ( swi mmi ng ) .  The i nterna l dose convers ion  facto rs 6 used fo r co nvert i ng 
exposure to dose are age-spec i fi c ;  these , a l ong w i th the externa l dose conve rs i o n  factors , l O  are 
di scussed i n  the sect ion  enti tl ed methodol ogy and assumptions . The d i etary i n ta ke rates fo r the 
four  age groups con s i dered are fo und i n  Regu l atory Gu i de 1 . 1 09 ( ref .  4 ) . 

J . 3  ENVI RONMENTAL DOSE COMMITMENT CONCEPT 1 8  

Mo st nucl ear faci l i ti e s  d i scharge sma l l  amounts of rad i oacti ve mater ia l  as effl uents to the 
atmosphere and/or hyd rosphere . Once re l eased , t h i s  radi oacti ve mater ia l  i s  di stri buted i n  the 
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envi ronment and i nteracts wi th  man .  Man can rece i ve doses of rad i at i on v i a externa l  rad i at i on from 
the rad i oacti ve mater i al outs i de the body or v i a  i ntake of the materi al t hrough i n h a l at i on or i n
ges t i o n .  Rad i on uc l i des that enter the body are d i str i buted to var i ou s  body organs and are removed 
from t he body by normal  b i o l og i ca l  processes and r ad i oact i ve decay.  The  r ate at  wh i ch each  rad i o
nuc l i de i s  removed from the body depends on its  chemi cal , phys i ca l , and rad i o l og i c a l  propert i e s .  
H i stor i ca l l y ,  dose c a l c u l at i ons  h ave i n c l uded an account i n g  o f  doses res u l t i n g  from res i d u al radio
nuc l i des i n  the body for 50 years fol l ow i ng  the  actua l  i ntake of the  rad i on u c l i des . Th i s  50-year 
" i ntegrat i n g  per i od" i s  i nc l uded i n  the dose comm itment factors used i n  these dose ca l c u l at i on s .  

The r ad i oact i ve materi al rel eased t o  the envi ronment remains  i n  the envi ronment for vary i ng 
l en gths of time depend i n g  on many envi ronmental factors and the decay r ate of the rad ionuc l i de . 
Genera l ly ,  dose c a l c u l at i ons  have not accounted for th i s  res i dua l  rad i oact i v i ty .  Instead , they 
have accounted for doses o n l y  dur i ng  the year i n  wh i c h  the radi oact i v i ty is re l eased . Some of 
the more recent dose model s ,  such  as that presented i n  the USNRC Reg u l atory G u i de 1 . 1 09 ( ref . 4 ) , 
h ave accounted for t h i s  res idua l  rad i oact i v i ty to a l i m ited extent by i n c l u d i n g  con s i der at i on of 
envi ronmental  " bu i l dup . "  The Envi ronmental Dose Commi tment ( EDC )  concept can be emp l oyed to 
account for t h i s  res i dual  rad i o act i vi ty .  

The E D C  concept has been deve l oped b y  t h e  U . S .  Env ironmen tal  Protect ion  Agency ( EPA) . l 9  The EPA 
h as defi ned EDC as " . . .  the s um of a l l doses to i n d i v i d u a l s  over the ent i re t ime per i od the 
mater i al pers i sts  in the envi ronment in a state ava i l ab l e  for i nteract i ons with  h umans . "  The EPA 
report des cri bes how th i s  concept i s  imp l emented and presents some samp l e  c a l cu l at i on s .  The 
samp l e  ca l cu l at i ons i ntegrate doses for o n l y  100 ye ars fo l l owi ng  rad i onuc l i de rel ease ( rather 
than " the ent i re t ime per i od" ) .  Th i s  1 00-year i ntegr at i n g  per i od is d i fferent from the 50-year 
i ntegrat i n g  per i od d i scussed prev i ou s l y  in that it deal s with  the accumu l at i on of doses from 
res i dua l  rad i oact i v i ty i n  the env i ronment rather than in the body. 

More recentl y ,  the U . S .  Nucl ear Regu l atory Commi s s i on ( NRC ) has appl i ed the EDC concept i n  the 
Generic Environmental Impact Statement on Uranium Milling l l  and i n  a draft reg u l a tory g u i de on 
dose model s for u ran i um m i l l s . 2 o The NRC has appl i ed the concept i n  much the same way as d i d  the 
EPA . However , to s imp l i fy t he computat i ona l  model s ,  the NRC has assumed that many of the factors 
u sed in determi n i ng popu l at i on dose, i n c l u d i ng popu l at i on s i ze and env i ronmenta l  d i sper s i on 
factor , are constant with  t ime . Th i s  assumpt ion i s  thought to h ave l i tt l e  impact on the accuracy 
of the c a l cu l at i ons  because pre d i ct i ons about the future are i nherent l y  i naccurate . The NRC h as 
emp l oyed the 1 00 -year i ntegrat i n g  per i od s uggested by the EPA . 

The 1 00 -year i ntegrat i ng per i od was used for th i s  an a lys i s .  Th i s  means that al l popu l at i on dose 
c a l c u l at i ons wi l l  i n c l ude an account i n g  of pop u l at i on doses caused by envi ronmental rad i o ac t i v i ty 
l eve l s  for 1 00 ye ars fol l ow i ng each year ' s  re l ease.  The 1 00-ye ar per i od has been se l ected for 
a number of reason s .  Lon ger i ntegrat i n g  per i ods or an i nf i n i te t ime i ntegral  wou l d  req u i re 
extreme ly  spec u l ati ve pred i ct i ons about man ' s  env i ronment for thousands of years i nto the future . 
The resu l ts of t h i s  type of dose c a l c u l at i on need to be p l aced i n  perspect ive .  

Th i s  perspect i ve can  be ach i eved by reduc i ng the i ntegrat i ng per i od to a short  enough  t ime as  to 
make the res u l ts perspi cuous or by express i n g  them as a rate . Th i s  rate can be expressed i n  terms 
of t ime ,  s uch  as cancer deaths  per year , or as an i nd i v i du a l  r i sk ,  such  as prob ab i l i ty of cancer 
death  per i n d i v i dua l . In e i ther case , the rate i s  an average over the i ntegrat i n g  peri od used . 
Because dose rates decrease with  t ime fol l ow i ng  rad i onuc l i de rel ease , and t i me and popu l at i on do 
not , these average rates w i l l  get smal l er and smal l er as the i ntegrati on per i od is expanded . Thus , 
the average rates over l ong  i ntegrat i ng per i ods wou l d  tend to m i n im i ze the apparent he a l th impacts . 
For examp l e ,  the i od i ne- 1 29 rel eased from the reference des i gn DWPF wi l l  res u l t  i n  about 2 man-rem 
to the wor l d  popu l at i on per year for the next 1 00 years , resu l t i ng in 1 . 4E-5 excess  thyro id  cancer J-43 
deaths per year . When i ntegrated over 1 mi l l i on year s ,  the average annua l  wor l d  popu l at i on dose 
wou l d  be 0 . 0 1 6  man -rem , correspon d i ng to 1 . l E-7 exce ss cancer deaths  per year . 

The 1 00 -year i ntegrat i ng per i od provi des resu l ts that are mean i ngfu l  by account ing  for the hea lth 
impacts over a per i od of t ime about equ al  to the max imum l i fetime of an i nd i v i du a l ; thus  i t  
prov i des a measure of the r i s k  t o  an i nd i v i du a l . Th i s  s hort per i od reduces the d i ff i c u l t i es and 
i n accurac ies  of pred i ct i ng the nature of man ' s  future env ironment .  The NRC staff h a s  estimated 
that for uran i um mi l l s  the 1 00 -year EDC is wi t h i n  1 0% of the EDC c a l c u l ated w ith  an i nf i n i te 
i ntegrat i ng per i o d .  

For act i v i t i es and f ac i l i t i es that wi l l  res u l t i n  env i ronmental rel eases o f  rad i oact i v i ty over 
rel at i ve ly s hort t ime per i ods ( 1  to 30 years )  beg i nn i n g  in the near future ,  the EDC concept i s  
s i mp l e  to app ly .  Source terms ( rad i oact i v i ty rel ease rates ) can  be predi cted for  the faci l i ty. 
They can be  averaged over the l ife of the f ac i l i ty or over d i st i nct operat i ona l  phases when these 
phases are expected to res u l t in s i gn i f i cant l y  d i fferent source term s .  The EDC for an average 
year ' s  rel ease can t hen be c a l c u l ated ( commi tted man-rem per year of operat ion ) . The tot al  
impact of the faci l i ty can be  determ i ned by mu l t i p l yi ng the EDC by the l ength of the operat i ng 
l i fe of the f ac i l ity ( commi tted man-rem) . If d i st i nct operat i on al phases are emp l oyed , the total  
impact can be obta ined by s umm i n g  the impacts of each ph as e .  Because the EDC for each year ' s  
re l ease accounts for future doses from that re l ease , no further con s i derati on of envi ronment a l  
bu i l dup  of  rad ionu c l i des over t he  operat i ng l i fe of  t he  fac i l i ty i s  req u i re d .  
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The EDC i s  a l so app l i cabl e for ca l cu l at i ng l ong-term i mpacts , as from waste d i sposal  faci l i t i es ,  
fo r wh i ch re l eases may not occur for hundreds o r  thousands o f  years . A procedure , termed a 
s l i d i ng 1 00-year wi ndow, consi ders 1 00-yea r  peri ods comparabl e to the 1 00-year i ntegrati ng period 
d i scussed previ o u s l y  and " s l i de s "  the wi ndow in  t ime to q uanti fy maxi mum expected i mpacts that 
may not begi n  unti l some d i stant t ime in  the future ( e . g . , 1 0 ,000 years ) .  

Fo r a l l EDC cal cu l at i ons , both s hort and  l ong term ,  no attempt was made to try to pred i c t  changes 
in envi ronmental characteri st i c s .  Popu l at ion s i ze and d i stri but ion  were based on the l a test  
c u rrent  estimate s .  H i sto r i ca l  meteorol ogy was  ass umed to  pers i s t i nto the  future . Food pro
duct i on and consumption patterns were a s s umed to be stati c .  

The cal cu l at i on bas i s  for the EDC concept used here i s  based on the as sumption  made by the NRC 
sta ff in the G E l S  o n  Uran i um Mi l l i n g . 1 1  

" . . .  popu l at ion doses resu l t i ng from a one-year exposure peri o d ,  to envi ron
mental medi a  concentra tions  resu l t i ng from constant rel eases ove r 1 00 yea rs , a re 
eq u i va l ent to popu l at ion  doses resu l t i ng from a 1 00-year exposure peri o d ,  to 
envi ronmental med i a  concentrations  resu l t i ng from constant re l eases over  one 
year" 

The val i d i ty of  th i s  a ssumption is addressed in Appen d i x  G-6 of  the GE l S  and in the draft regul a 
tory g u i de . 2 o Th i s  a s s umpti on i s  depi cted  i n  Fi g .  J . l . T he  dashed l i ne depi cts re l at i ve 
envi ronmental medi a  concentrat ion  resu l t i ng from cont i nuous  re l ea ses  o f  a radionuc l ude ( T  1 / 2  = 
50 yea rs )  from 0 to 1 01 yea rs . The equation  fo r th i s  l i ne i s  

C = K 1 - exp( -At )  
A ( J  . 1 ) 

Where C i s  concentra t i on , A i s  the effecti ve decay constant , t i s  t ime , and K i s  a col l ecti on  of  
other constants i nc l ud i ng source term and envi ronmental di l ut i o n .  T he  f i gure i s  based on a 
K of  1 .  The so l i d  l i ne dep i cts rel ati ve envi ronmental medi a  concentration  resu l t i ng from an 
i nstantaneous re l ea se of  the same rad ionucl i de fol l owed by 1 00 . 5  years of  decay . The equati on 
fo r th i s  1 i ne i s :  

C = Kexp ( -At ) ( J . 2 )  

The i n tegrated a rea under the sol i d  l i ne i s  the i ntegrated concentrat ion  ( C' ) , wh i ch i s  propor
t i onate to the 1 00 yea r E DC and  i s  g i ven by : 

C' = K 1 - exp ( - A  1 00 . 5 ) 
A ( J . 3 ) 

The resu l ts o f  t h i s  equati on a re n umeri cal l y  e q u i va l ent to those of  Eq . ( J . l )  mul t i pl i ed by a 
l -year expo sure peri o d .  That i s ,  a l -year  expos ure to envi ronmental  concentrat i on at t = 1 00 . 5  
a s  cal c u l ated by Eq . (J . l ) i s  equal  to the i ntegrated concentration  g i ven by Eq . ( J . 3 ) . 

The o ther s haded a rea i n  the Fi g .  J . l  represents a s i ngl e yea r ' s exposure to envi ronmental  
concentrati ons  fo l l ow ing  the l 5-year bu i l d-u p .  The l 5-yea r  per iod  represents one -ha l f of  the 
operati onal  l i fetime of  a typi ca l  n uc l ear reacto r .  The i n tegrated a rea is actua l l y  what i s  
ca l cu l ated by dose model s present l y  i n  use . I t  i s  s hown here to dep i ct the s i mi l a ri ty between 
the present method of cal cu l a t i on and the proposed EDC methodol ogy . Codes s uch as " GASPAR" and 
"AI RDOS"  a re c u rrent l y  ca l cu l at ing  " 1 5-YEAR" EDC . 

Fo r l i q u i d  re l eases , the EDC concept affects o n l y  the shorel i ne expos ure and i rr igation  pathways . 
Fo r shorel i ne concentrat ion , the equation  empl oyed for so i l  b u i l dup  from atmospheri c re l eases can 
be empl oyed : the atmospheri c depos i t ion term i s  repl aced wi th the sed i ment-depo s i t i on term 
descri bed i n  ref .  4. A s i m i l a r  approach can be taken fo r i rri gation  repl ac i ng a tmospher i c  
depos i t ion  term wi th an  i rr igat ion  depo s i t i on te rm .  

J . 4  RAD IAT ION- I NDUCED HEALTH EFFECTS 

J . 4 . l  Ro uti ne operat ions  of  the reference-de s i gn DWPF 

Rad i ation  i s  capab l e of affect i ng human heal th  by caus i ng cance r ,  genet i c  d i so rders , and other 
hea l th prob l ems . The Commi ttee on  the B i o l og i ca l  Effects of  Ion i z i ng Radi a t i on ( BE I R )  of  the 
National  Academy of  Sc i ences has  pub l i s hed a deta i l ed rev i ew of  a va i l ab l e data on  rad i at ion
i n duced heal th e ffects enti t l e d  The Effects on Populations of Exposure to  Low Levels of Ionizing 
Radiation ( known as B E I R  I I I ) . 2 1  The B E I R  I I I  uses  a vari ety of methods and data to q uant i fy the 
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heal th i mpacts of l ow l evel s of rad iat ion .  The BE IR  I I I  e st i mates o f  hea l th r i s k  associ ated wi th 
rad i at i on exposure have been used to q uanti fy the pos s i b l e  rad i a t i on - i nduced hea l th effects wh i ch 
m i ght  be caused by the operation  of  the DWP F .  

T h e  B E I R  I I I  i dent i fi e s  three categories  of rad i at ion- i nduced h uman hea l th effects : ( 1 ) cance r ,  
( 2 )  genet ic  d i sorde rs ,  a n d  ( 3 ) s omati c effects other than cance r ;  the commi ttee bel i eves that 
cancer i nduct ion  i s  the most i mportant effect of  l ow-dose rad i ation . I n  th i s  context , " l ow dose " 
refers to doses of up to a few rads per person per year .  Natural background rad i ation  ranges 
from 0 . 1  to 0 . 2  rads per person per yea r ;  the i nd i v i dual  doses to the publ i c  resu l t i ng from the 
routi ne operation  of the DWPF average about 0 . 00001 rads per person per yea r .  Genet ic  effects o f  
l ow- l eve l rad iat ion  have been we l l  documented a n d  are addressed i n  deta i l  i n  BEI R I I I .  Somati c 
effects other than cancer i nc l ude s uch effects as cataract i nduction  and the i mpai rment of 
ferti l i ty .  The BEIR I I I  concl udes that l ow-dose exposure of human popu l at ions  does not i n crease 
the ri s k  of  somat i c  effects other than cancer and de ve l opmenta l c hanges in unborn ch i l dren . The 
report al so i nd i cates that devel opmental c hanges in unborn ch i l dren are probab l y  not caused by 
rad i at i on at o r  bel ow natura l  bac kground l evel s .  For these reasons , o n ly  cancer and genet ic  
di sorde rs are con s i dered in  th i s  ana lys i s .  

The B E I R  I I I  uses  a vari ety o f  data , mathemat ica l  model s , proj ec t ion model s ,  and exposure s i tuations  
to  quanti fy the r i s ks of radi at ion- i nduced cancers . The fi nal  est imates of ri s k  can vary w i de ly  
based on t he  se l ected data and  model s .  Fu rthermore , there are many uncerta i nt i es a ssoci ated wi th 
the data uti l i zed i n  the BE IR  I I I  anal ys i s  that prec l ude stri ct q uanti tati ve i n terpretat ion o f  
the B E I R  I I I  r i s k  est imates . Recogn i z i ng the pos s i b l e l i m i tation  of  the B E I R  I I I  analys i s ,  the 
ana l ys i s  presented here i ncl udes m i n i mum and maximum ri s ks wh i ch represent a range of  pos s i b l e  
cancer r i s ks a s  wel l a s  a " p robabl e "  r i s k ,  wh i c h  represents the best est imate o f  cancer r i s k .  

Cancer data from the Japanese s urvi vors of  atomic  bombs are used i n  mo st o f  the anal yses i n  the 
B E I R  I I I  report . · I n d i v i dual  dose rates to these i n d i v i dua l s  were very h i g h  compared to the dose 
rates assoc i ated w ith  the DWPF and most  nucl ear fac i l i t i e s . A major  q uest ion addres sed by 
B E I R  I I I  i s  how to extrapol ate the cancer ri s k s  observed at the re l ati ve l y  h i gh dose rates down 
to the l ower dose rates caused by most nucl ear fac i l i t ies . B E IR  I I I  has  adopted a parametri c 
fam i l y  of functi ons  to accomp l i sh th i s  extrapol ati on . The l i near model represents an upper l i mi t 
or  maxi mum ri s k ;  the l i near-quadrat ic  model an i ntermedi ate , or probab l e ,  ri s k ; and the q uadrat ic  
mode l a l ower l im i t , or  m i n i mum r i s k .  Al l three of these model s have been u sed  i n  th i s  ana l ys i s .  
These funct ion s  have been s uggested by B E I R  I I I  fo r l ow l i near energy transfer  ( LET ) radi ati on .  
Th i s  type o f  radi ation  i ncl udes gamma and x- i rrad i ati on and el ectrons , wh i ch acco unt for a 
majori ty of the rad i at ion  doses rel ated to the DWP F .  H i gh-LET rad i ati on i nc l udes al pha part i c l es 
and  neutron reco i l s .  Neutron exposures  wi l l  not res u l t  from the DWP F .  A sma l l fract ion of  the 
doses re l a ted to the DWP F w i l l  resu l t  from a l pha parti cl es from i nterna l l y  depos i ted radi onuc l i des . 
The B E I R  I I I  s tates that fo r t h i s  type of rad iat ion " . . .  the l i near hypothes i s  i s  l es s  l i ke l y  
t o  l ead t o  overest imates of ri s k  a n d  may , i n  fact ,  l ead to underesti mates . "  The 1 i near model 
wou l d ,  therefore , represent the best est imate fo r proba b l e  r i s k  from th i s  type of  a l pha radi at i on . 
Because th i s al pha rad i a t i on represents a sma l l fract i on of  the DWP F  doses and the l i near model 
i s  used in determ i n i ng the maximum hea l th r i s ks ,  the parametr ic  functi ons  recommended by B E I R  I I I  
for l ow-L ET rad i at ion  wi l l  res u l t  i n  a val i d  range o f  ri s k s  from DWP F  doses . 

One characteri sti c of  cancer i s  that i t  takes a l ong t ime to devel op , referred to as an expre s s i on 
t i me or  l atent per iod . Leukem i a  has a characteri st i cal l y  s hort express i on t i me ( l es s  than 
25 years ) , wh i l e  o ther cancers can have expres s i on t imes up to the l i fe span of an i n d i v i d ua l . 
Because o n l y  about 30 years of cancer data have been co l l ected on the s urvi vors of  the atomi c 
bombs , the data do not acco unt for al l of  the cancers that m i g ht devel op because of the bomb 1 s  
radi ation . Two p roject i on model s have been devel oped to account for these future cancer death s :  
( 1 ) the absol ute r i s k  project ion  model a s s umes that the cancer rate ( r i s k  per yea r )  observed 
s i nce the atom i c  bomb b l asts w i l l  cont i n ue throughout the l i fe span of those exposed ; ( 2 )  the 
rel ati ve r i s k  model a s s umes the excess rad i at ion - i nduced ri s k  is proport i onal  to the natura l  
i nc i dence of  cancer w ith  age . T he  re l at i ve r i s k  model res ul ts i n  cancer- ri s k  e st imates greater 
than those predi cted by the absol ute model . However ,  BEI R I I I  states that the absol ute mode l i s  
genera l l y  more appl i cabl e to most forms o f  cancer .  I n  a manner consi stent w i th t he  range approach 
di scus sed above , the ah�ol ute model has been u sed in cal cu l a t i ng the mi n i mum ri s k ,  the re l at i ve 
model has  been used for the maxi mum ri s k ,  and the ar ithmet i c  average of  the two fo r the probab l e  
ri s k  est imates . 

The B E I R  I I I  s tates that the age and the sex of  i nd i v i dua l s exposed are important factors i n  
determ i n i ng the r i s k  o f  cancer from the rad i ation  exposure .  Al l BEI R I I I  ri s k  est imates i ncl ude 
va l ues  for both ma l es and femal es .  For th i s  ana l ys i s ,  the ari thmeti c average of the ri s k  
est imates for the two sexes has been used .  ( The s l i ght ly  h i g her  number of fema l es than  ma l es 
does not warrant a we i g h ted average by sex . )  The B E I R  I I I  does present age-spec i fi c  ri s k  
coeffi c i ents ; however ,  the l i feta b l e  est imates of total cancer r i s k  i nc l udes a n  a ssumed age 
d i stri but ion fo r the Un i ted States and a l so a s s umes that the i nd i v i dual  dose rate is the s ame for 
a l l  age s .  T h i s  ana l ys i s  has  u sed the age-we i g hted l i fetabl e esti mates rather than age-spec i fi c  
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cancer-ri s k  est imates . The average i nd i v i dua l  dose rates predi cted from the ro uti ne operati ons  
of t he  DWPF  a re a l most i dentica l  for  t he  four  age  g roups  cons i dered . Therefore , t he  ri s ks 
cal cu l ated wi th age-spec i f i c  r i s k  coeff i c i ents wou l d be essent i a l l y  i denti cal to those ca l cul ated 
wi th the B E I R  I I I  l i fetab l e esti mates . 

Because not a l l  cancers are fatal , B E I R  I I I  presents cancer ri sk  as both cancer fata l i ti es and 
cancer i nc i dence .  About 50% cancers are fata l  fo r fema l es , wh i l e  65% are fatal for ma l es .  I t  i s  
d i ffi cu l t to j udge the soci etal cost o f  cancer death , a l though i t  does pro v i de a common base on 
wh i c h  the ri sks  of various  h uman acti v i ti e s  can be compared . Cancer i nc i dence is more di ffi cul t 
to j udge because of  the varyi ng deg rees of  i l l  heal th and of  treatment cost s .  Some members of  
t he  BE IR  I I I  commi ttee feel that cancer i nc i dence i s  a more compl ete i ndex of  ri s k .  However , the 
B E I R  I I I  a l so states that the " . . .  uncerta i nt i es surroundi ng the data bases fo r i nc i dence a re 
g reater than those for morta l i ty . " Consequentl y ,  th i s  ana lys i s eval uates cancer morta l i ty onl y .  

The cancer-ri s k  est imates used i n  thi s a na l ys i s  have been devel oped from the data i n  Tab l es V- 1 4 
through V-2 l  of  the B E I R  I I I  report . I n  a l l cases , the l i fetab l e est imates of excess fata l  
cancer cases p e r  mi l l i on persons from cont i n uous l i fetime exposure t o  1 rad p e r  yea r we re ut i l i zed . 
The B E I R  I I I  va l ues were d i v i ded by 67 years per l i fetime for ma l es and 75 years per l i feti me for 
femal es  to yi el d excess fata l cancers per 1 06 man-rad ( o r  per 1 06 man-rem) . Fo r both the l i near 
and l i near-q uadra t i c  model s ,  these val ues can then be appl i ed  d i rectly to popu l ati on doses i f  
i nd i v i dua l  dose rates are l ess  than a few rads per person per year .  At h i gher doses , the qua
drati c component of the  l i near-quadrati c model becomes s i gn i fi cant , and  i nd i v i dua l  dose  rates must 
be consi dered i n  the eval uation  of  cancer ri s k .  Quadrat i c  model ri s k  est imates cannot b e  
app l i ed i n  th i s fas h i on because t h e  cancer ri s k  p e r  rem depends heavi l y  on t h e  rate a t  wh i ch the 
rad i at ion i s  del i vered .  Th i s  doe s not , however ,  present a probl em in the ana l ys i s  because the 
cancer ri s k s  from chroni c  l ow- dose exposures based on the q uadrati � model are so l ow that they 
can be i gnored .  The  B E I R  I I I  does not present q uadrati c model , chron i c ,  l ow-dose ri sks  because  
of  the i r  i ns i gn i fi cance.  On th i s bas i s ,  a m i n i mum ri s k  ( based on the  q uadrati c model ) of 0 w i l l  
be assume d .  

Ri s k  esti mates for total cancers other than l eukem i a  a n d  bone cancer were taken from Tab l es V- 1 9 
and  V-20 of B E I R  I I I .  Leukem i a  and bone cancer ri s k  esti mates were taken from Tabl es V- 1 7 and 
V- 1 S .  Al l of these estimates are based on the L i fe Span Study Morta l i ty Data for J apanese bomb 
s u rvi vo rs . 

The B E I R  I I I  does not present l i fetab l e estimates of  cancer ri s k  on a cancer-s i te- ( organ - )  
spec i fi c  bas i s .  Ca ncer- ri s k  coeffi c i ents fo r spec i fi c  s i tes are devel oped i n  B E I R  I I I  from a 
vari ety of data sources and are presented i n  BE I R  I I I  Tab l e  V-1 4 .  S i te-spec i fi c  r i s k  est imates 
fo r th i s ana lys i s  were cal cu l ated wi th the fol l ow i n g  formul a :  

where 

H .  
" 

H .  
" 

R .  
" 

( J . 4 )  

the organ- spec i fi c  heal th ri s k  esti mates fo r organ i i n  cancer deaths per 1 06 man-rem , 

the organ -spec i fi c  cancer i nc i dence coeff ic i ents from BE I R  I I I  Tabl e V-1 4 per 1 06 
rad-yea rs , 

the morta l i ty per i nc i dence rat i o  for each cancer s i te from B E I R  I I I  Tab l e  V- 1 5 ,  

an appropri ate l i fetab l e r i s k  est imate for a l l cancers other than l eu kemi a  and  bone 
cancer i n  cancer deaths per 1 06 man -rem . 

Tabl es J . l  and  J . 2  present cancer and genet i c  ri s k  est imates for l ow-LET rad i ati on . The "other" 
s i te ri sk  est imate i n  Tabl e J . l  was o btai ned by subtract i ng the sum of the spec i fi c  organ ri sks  
and  l eu kemi a and bone  cancer esti mates from the  total . 

Tabl es J . 3  and J . 4  s ummar i ze the doses cal cu l ated for the routi ne operation  of the reference 
des i gn DWPF p roces s i ng 5- and l 5-yea r-o l d  wastes . These res u l ts i nc l ude fou r  spec i f i c  organs 
( bone , thyro i d ,  l ungs , and  k i d neys ) and the tota l body . These popu l at i on doses were mul ti pl i ed 
by the appropri ate cancer r i s k  estimates from Ta b l e J . l  ( and  d i v i ded by 1 06 for un i t  correct i o n )  
t o  obta i n  t h e  cancer ri sk  est i mates for t h e  DWP F presented i n  Tabl es J . 5 a nd  J . 6 .  Organ-spec i f i c  
popu l at i on doses were combi ned w i t h  s i te- spec i fi c  cancer  r i s k  estimate s ,  wherea s tota l -body doses 
were combi ned w i t h  the "other" � ite ri s k  estimates . The spec i fi c  organ doses presented i n  
Tab l es J . 3  and J . 4  represent a compl ete account i ng o f  organ doses from a l l pathways i ncl u d i n g  
externa l  exposu re .  The tota l -body doses , therefore , rep resent the dose to on ly  the organs other 
than those for wh i c h  spec i fi c  doses were cal cul ated . 
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Table J .l .  B EIR I I I  Report cancer risk estimates 
for chronic exposure of a l ifetable population to low-let 

radiation: P remature cancer deaths/ 1 0"  organ-rem 

Table J.2. B E I R  I I I  Report genetic risk estimates 
for chronic exposure of a lifetable population to 
low-let radiation :  G enetic disorders/l06 man-rem 

Cancer site 
P robable risk: 

l inear-q uadratic, average of 
absolute and relative m odels 

Maxi m u m  r isk : "  
l i near, relative 

model o n ly 

Probable r isk M in imum risk 

Thyro id 6.9 25 
L ung 2B 1 00 
K id neys 3.2 1 2  
O thers 62 220 

Tota l ex- 1 00  360 
c lud ing  leukemia 
and bone cancers 

Leukeima and 20 45 
bone cancers 

All cancers 1 20 400 

aA m in imum risk would be based on the q uadratic m odel .  
However, the results are so low that  the BE IR  I I I  Comm ittee 
chose not to calculate them.  Therefore, a practical m in im u m  
o f  0 w i l l  be used . 
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Table J.3. Summary of 1 00-year environmental dose commitments ( E DC) from the 
reference design DWPF-routine processing of 5-year·old waste 

Type of Popu lationa Committed dose (organ-rem)!year of operation 

60 

effluent at risk Tota l body Sone Thyroid Lungs K idneys 

1 990 population 

Gaseous Regional 3.BE-l 1 .2EO 1 . 1 E l  3 .7E-l 3 .BE-l 
U_S_b 9.7 E-3 9.7E-3 3.1 E - l  9.7E-3 9.7 E -3 

Liquid Regional 2 .5E-l 2.5E-l 2.5E-l 2_5E-l 2.5E-l  
U_S_ 1 .2EO 1 _2EO 1 .2EO 1 .2EO 1 .2EO ---

Total l .BEO 2.7 EO 1 .3 E l  l .B EO 1 .BEO 

2000 population 

Gaseous Regional 4.3E-l 1 .3EO 1 .2 E l  4.1 E - l  4.2E-l 
U.S.b 1 . 1  E-2 1 .1 E-2 3.BE - l  1 . 1  E - 2  1 . 1  E-2 

Liquid Regional 2_BE-l  2.BE-l 2.BE-l 2.BE-l 2.BE-l  
U.S. 1 .2EO 1 .2EO 1 .2EO 1 .2 EO 1 .2EO 

Total 1 .9 EO 2.BEO l .4 E l  1 .9 EO 1 .9EO 

a Regional U.S. = continental U.S. excluding regional; regional = with in BO km of 
the DWPF. 

b Sased on gaseous releases of 3 H and 1 29 1  on ly .  

Maximum risk 

1 1 00 

The resu l ts i n  Tabl e J . 5  i n d i cate that the excess cancer r i s k  from a s i ng l e  year ' s  operation  of 
the refe rence des i gn DWPF is  tri v i a l . The best estimate is  that 0 . 0003 premature cancer deaths 
wi l l  occur as a resu l t  of the rad i oacti ve d i s charges duri ng that one yea r .  The  maximum poss i b l e  
ri s k  wi l l  be 0 . 001 cancer death per year of  operation  and a m i n i mum o f  n o  excess cancers . 
Ta bl e J . 6  i s  based on the a s s umption that these impact rates cont i n ue th roughout the 28-yea r 
operat ing  l i fe of  the DWP F .  These estimates i n d i cate that the cancer ri sk  from the enti re 
operat ing  l i fe o f  the fac i l i ty wi l l  be a bout  0 . 009 cancer death ( 0 . 009  probab l e ,  0 mi n i mum , 0 . 03 
maxi mum ) . Because the " envi ronmental dose commi tment concept" has  been used , these cancer ri s k  
estimates represent a ful l acco unti ng o f  r i s k  fo r the next 1 00 yea rs . 

The val ues for cancer deaths a re so l ow that they are d i ffi c u l t to i nterpre t .  The meani ng o f  
0 . 0003 cancer deaths per year i s  not c l ea r .  Th i s  po i nts to the probab i l i st i c  nature of th i s  type 
of ana l ys i s .  These esti mates are based on mathematica l  mode l s  and stati st ics  and the a s s umpti on 
that any amount of  rad i ati on  i s  capabl e of  caus i ng cance r .  No s i ng l e  cancer death wi l l  be 
attri butabl e to the DWP F because the proba bi l i ty of the DWP F  ca u s i ng a cance r death i s  l ow and 
because the normal i n c i dence of  cance r  death in  the Un i ted States is  so h i g h  ( about  6 1  m i l l i on 
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Table J.4. Summary of 1 OO-year environmental dose commitments ( E DC) from the 
reference design DWPF-routine processing of 1 5-year-old waste 

Type of  Population" Committed dose (organ-rem)/year of  operation 

effluent at risk Total body Bone Thyroid Lungs K i dneys 

1 990 population 

Gaseous Regional 2.5E-1 B.4E-1  1 . 1 E 1  2.3 E - 1  2.4 E - 1  

U .S.b 5.6E-3 5.6E-3 3.1 E - 1  5.6E-3 5.6E-3 

Liquid Regional  1 .3E-1  1 .3E-1 1 .3 E - 1  1 .3 E - 1  1 .3 E - 1  

U.S. 6. 2E-1  6.2E - 1  6.2 E-1 6.2 E - 1  6.2E-1  

Total 1 .0EO 1 .6 E O  1 .2 E 1  9.BE-1 9.9E-1 

2000 population 

Gaseous Regional 2.BE-1 9.3E- 1 1 .2 E 1  2.6 E-1 2.6E - 1  
U.S.b 6.1 E-3 6 . 1 E- 3  3.6E-1 6. 1 E-3 6. 1 E-3 

Liquid Regional 1 .5E-1 1 .5E-1 1 .5E-1 1 .5E-1 1 .5E-1 
U.S. 6.2E-1 6.2E-1  6.2E-1 6.2 E-1 6.2E - 1  

Total 1 . 1 EO 1 .7 E O  1 .3 E 1  1 .0EO 1 .0EO 

" Regional U.S. = continental U.S. excluding reg ional ;  regional = with i n  B O  km o f  

the DWP F.  
b Based on gaseous releases of  3 H and 1 29 1  on ly .  

Table J .5 .  Summary of  radiation-induced health effects committed/year of  routine operation 
of the reference design DWPF processing 5- and 1 5-year-old waste " 

----- --- - --------� 

Processing 5�year�0Id waste Processing 1 5�year�0Id wastes 
Organ Health effect 

Probable 
- ------------------ ---- _._----

Committed genetic 4.7 E-4 
disorders/year 
of operation 

Com m itted prema� Bone 5.3E-5 
ture cancer Thyroid B.BE-5 
deaths/year Lungs 5.1 E -5 
of operation K idneys 5.9 E -6 

Other 1 . 1  E -4  

Total 3. 1 E-4 

Committed genetic 4.9E-4 
d isorders/yea r 
of operation 

Committed prema� Bone 5.6E-5 
ture cancer Thyroid 9.6E-5 
deaths/year Lungs 5.3E-5 
of operation K idneys 6 . 1 E-6 

Others 1 .2E-4 ---
Total 3.3E-4 

M i n i m u m  Maxim u m  Probable M i n imum Max imum 
------�-

1 990 population 

1 . 1 E -4  2.0E-3 4. 1 E -4 9.5E-5 1 .7 E -3 

1 .2 E -4 4.4E-5 9.B E -5 
3.2 E -4  B.7E-5 3.2E-4 
1 .BE-4 4.4E -5 1 .6 E -4 
2.2E-5 5. 1 E-6 1 .9E-5 
4.0E-4 9.9E-5 3.5E-4 

0 1 .0 E -3 2.BE-4 0 9.5E-4 

2000 population 

1 .2E-4 2 . 1 E-3 4.2E-4 9.BE-5 1 .B E -3 

1 .3 E -4 4.6E-5 1 .0E-4 
3.5E-4 9.5E-5 3.4E-4 
1 .9E-4 4.5E-5 1 .6E-4 
2.3 E -5 5. 1 E-6 1 .9 E -5 
4.2E-4 1 .0E-4 3.6E-4 ---

0 1 . 1 E -3 2.9E-4 0 9.BE-4 

"The environmental dose commitments presented in thi s  E I S  are being revised. The correct values are expected to 
be no more than a factor of 2 higher than those presented here. 
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Table J.6. Summary of radiation-induced health effects committed over the 28-year routine 

Operating life of the reference design DVl.PF processing 5- and 1 5-year old waste 

Health effect Organ 
Processing 5-year-old waste Processing 1 5-year·old wastes 

Probable M i n i m u m  Max imum Probable M i n imum Max i m u m  

1 990 population 

Com m i t ted genetic 1 .3E-2 3 . 1 E-3 5.6E-2 1 . 1  E -2 2 . 7 E -3 4.9 E -2 
d isorders/28 years 
of operation 

Committed prema- Bone 1 . 5E-3 3.4E-3 1 . 2 E -3 2.7E-3 
tu re cancer Thyroid 2.5E-3 8.9E-3 2.4 E -3 8.9 E -3 
deaths/28 years Lungs 1 .4E-3 5.0E-3 1 .2 E -3 4.4 E -3 
of operation Ki dneys 1 .6E-4 6.2E-4 l .4 E -4  5_3 E -4  

O ther 3. 1 E-3 1 . 1 E-2 2.8E-3 9.8 E -3 

Total 8. 7E-3 0 2.9E-2 7 . 7 E -3 0 2.6 E -2 

2000 population 

Comm itted genetic 1 . 4 E-2 3.2 E -3 5.9E-2 1 .2 E -2 2.8E -3 5. 1 E -2 
d isorders/28 years 
of operation 

Commi tted prema- Bone 1 . 6E-3 3.6E-3 1 .3 E -3 2 . 8 E -3 
ture cancer Thyroid 2.7E-3 9.8E-3 2.7 E -3 9 . 6 E -3 
deaths/28 years Lungs 1 .5 E-3 5.3E-3 1 .3 E -3 4.5E -3 
of operation Kidneys 1 . 7 E-4 6.4E-4 l .4 E -4  5.3E-4 

O thers 3.4E-3 1 . 2E-2 2.8E -3 1 .0 E -2 

Total 9.3E-3 0 3. 1 E-2 8.2 E -3 0 2 . 7 E -2 

peopl e w i l l  d i e  o f  cancer i n  t he next 1 00 years ) .  Background  rad i a t i o n  a l one over the 1 00 -year 
peri od d i scussed  a bo ve wi l l  res u l t in a bout 31 2 , 000 premature cancer deaths in the  Un i ted State s .  

Genet i c  d i so rder r i s k  e s t i mates based o n  BE I R  I I I  are p resented i n  Tab l e J . 2 . The appl i ca t i o n  o f  
genet i c  r i s k  e s t i mates  i s  more s t ra i ghtfo rward t h a n  t h e  app l i cati on  o f  cancer ri s k  est i mates _ 
B E I R  I I I  Ta bl e I V- 2  e s t i mates that between 60 and 1 1 00 genet i c  d i so rders ( s um o f  autosoma l 
dom i nant  and i rregu l a r l y  i nheri ted)  wi l l  occur  from a dose o f  1 rem per  generat i o n  per mi l l i on 
l i veborn o ffs p r i n g  i n  a n  equ i l i bri um popul at i on . An e q u i l i bri um popu l a t i o n  i s  defi ned a s  one i n  
wh i ch there i s  one l i veborn o ffspr i ng per  person  per  generat i o n  ( 2  c h i l dren per  fami l y ) .  Th i s  i s  
equ i val ent to s ay i n g  t hat  from 6 0  to 1 1 00 d i so rders wi l l  occur  per 1 06 man- rem . These two val ues 
were used  in  t h i s  a n a l ys i s  a s  the  range  o f  genet i c  d i s o rders with  the i r  geometri c mean o f  257 as  
t he  proba b l e r i s k  val ue .  

These  ri s k  e st i mates were combi ned  w i t h  t he  tota l  body popu l a t i o n  doses  to y i e l d the  geneti c r i s k  
e s t i mates  i n  Ta bl es  J . 5  a n d  J . 6 .  A s  wi th cancer ri s k ,  t h e  ri s k  t o  genet i c  d i so rder from the DWP F 
i s  tri v i a l . T h e  p red i ct i on shows t hat  0 . 0 1 genet i c  d i sorders ( range  0 . 003 to 0 . 06 )  cou l d be 
caused by the n o rmal o perat i o n  of the DWP F over  an opera t i n g  l i fe of 28 yea rs . I t  i s  un l i ke l y  
t h at any genet i c  d i sorders wi l l  be caused by t h e  DWP F .  

J . 4 . 2  Ro u t i ne operat i on s  o f  t h e  s taged des ign  DWP F 

The  rad i oa ct i v i ty t hat wou l d  be re l eased  to t he  envi ronment from the staged-des i gn DWP F wou l d 
resu l t  i n  rad i at i o n  expo s u re s  to t he  pub l i c .  Us i ng the methodol o gy descri bed i n  J _ 4 . l , the  
poss i b l e  hea l t h  e ffects  o f  these expos u res  have been  quant i f i ed . These ca l cu l a t i ons  are based on 
the  mode l s and  data presented in  B E I R  1 1 1 . 2 1 

The 1 00-year  env i ronmental  dose commi tments  ( EDes ) from Sec t .  5 . 3 . 2  fo r the staged des i gn DWPF 
a re s ummar i z e d  i n  Ta bl e J . 7 ;  o n l y  doses fo r the  Stage 1 co u p l e d  o perat i o n  a re presente d .  These  
doses  a re h i g he r  than  those  pred i cted for e i t her  Stage 1 o r  Stage 2 a l one . As in  Sect . 5 . 1 _ 2 . 3 ,  
t he  doses  i n  Tab l e J . 7  a re to t he  U . S .  popu l a t i o n  and  are presented fo r two popu l a t i on g roups : 
the  reg i ona l  popu l a t i o n  wi t h i n 80 km o f  t he  DWPF a n d  the  remai n i ng U . S .  popu l a t i o n . The  do ses 
are based o n  the a s s umpt ion  that  the  s l udge p rocessed d u r i n g  Stage 1 i s  5 years o l d  wherea s the 
s u pe rn atant  p rocessed duri ng  Stage 2 is 1 5  years o l d .  The projected popul a t i o n  fo r the year 1 990 
has been used i n  a l l  ca l cu l a t i o n s . 

The  doses p re sented i n  Tabl e J . 7  have been comb i ned  w i t h  the  appropri ate hea l th  ri s k  est imate a s  
descri bed i n  Sect . J . 4 . l . T he  res u l t i ng hea l t h  e ffects e s t i mates fo r the  staged des i g n  DWP F  a re 
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Table J .7. Summary of 1 00·year environmental dose commitments (E DCs) to the 

1 990 U.S. population from the staged design DWPF coupled operation 

Type of Population 
effluent at riska 

Gaseous Regional  
U . S b 

Liquid Regional  
U .S. 

Total 

Committed dose (organ·rem)/year of operation 
- ----------
Total body 

1 .3EO 
2.4E-3 

1 . l E-1 
5 .2E-1 

1 .9 EO 

--------��--��-- ---- ----
Bone Thyroid Lungs K idneys 

5.2EO 2.1  EO 1 .3 E O  l .4EO 
2.4E-3 2.2E-2 2.4E-3 2.4 E-3 

1 . l E-1 1 . 1  E-1 1 . 1  E - 1  1 . l E - 1  
5.2E-1 5.2E-1 5.2 E-1 5.2E-1  

5.8EO 2.7EO 1 .9EO 2 .0EO 

aThe regional popu l ation is that with  in 80 km of the DWP F ;  the U .S. 

population is  for the continental U .S.  excluding the regional popu lation. 
b Based on  gaseous releases of 3 H and 1 29 I only . 

presented i n  Ta b l e  J . 8 .  The res u l ts are s i m i l a r i n  magni tude to those cal cu l ated for the 
re ference des i gn :  0 . 000 3 predi c ted cancer deaths ( range 0 to 0 . 00 1 ) and 0 . 0005 predi cted geneti c 
d i sorder ( range 0 . 0001 to 0 . 002 )  per year  of operat i o n .  Fo r the stage des i gn .  about one-ha l f o f  
t h e  tota l cancers can b e  attri buted t o  bone doses caused by 9 0Sr  a n d  1 3 7C S . These resu l ts 
i nd i cate that radi o l og i cal  i mpacts of the staged des i g n  DWP F  are i n s i gn i fi cant . 

Table J.B. Summary of radiation·induced health effects 

committed from routine operation of the staged design 

D WPF coupled operation 

Health effect O rgan Probable M i n i mum M ax i m u m  

Per year of DWPF operation 

Commi tted genetic 9.1 E -4 2 . 1  E-4 3.9E -3 
disorders/year 
of operation 

Commi tted pre- Bone 2.5E-4 5.7 E -4 
mature cancer Thyroid 7 . 1 E-5 2.6E-4 
deaths/year Lu ngs 9.9E-5 3.5 E -4 
of operation Kid neys 1 .2E-5 4.4E-5 

Other 2.2 E-4 7.8E-4 

Total 6.5 E -4 0 2.0 E -3 

Ful l  2B·year operating life 

Com m itted genetic 2.5E-2 5.9E-3 1 . 1  E-1 
d isorders128 years 
of operation 

Committed pre- Bone 7. 1 E -3 1 .6 E-2 
mature cancer Thyroid 2.0E-3 7 .2E-3 
deaths128 years Lungs 2.8E-3 9.9E-3 
of operation Kid neys 3.3E-4 1 .2 E -3 

Other 6 . 1 E -3 2.2E-2 
Total 1 .8E-2 0 5.6E-2 
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SOCI OECONOM I C  I MPACTS FROM IMMOB I L I ZAT ION ALTERNAT I VES 

K . l  OVERVI EW AND CONCLUS I ONS 

The soci oeconomi c impacts of the three DWP F a l ternati ves are ana l yzed by estimat i ng i n-mi grati on 
of the wo rk force , i nteraction wi th other major  construction projects , and capac i ty of l ocal  
commu n i t i es to  absorb and deal  wi th poss i bl e  growth . Another scena rio  ( known a s  scena ri o 1 )  
con s i dered under the Reference Immobi l i za t i on Al ternat i ve , was ana l yzed to d i sp l ay the maximum 
impact pos s i bl e i f  a l l wo rst-ca se co ndi t ions  occurred s i mu l taneous l y  [reference immobi l i za t i on 
a l ternati ve w i th Vogtl e project del ayed so that construction  manpower requ i rements peak for 
both proj ects near the s ame t ime ( 1 985-1 986 ) J .  

Deta i l s  o f  the ana lys i s ,  a s sumpti ons , methodo l og i es , and data empl oyed are g i ven i n  Append i ces E 
( Soc i oeconom ic  Ch aracteri zation  of the Savannah Ri ver P l ant Area ) ,  H ( Scena r i o  Descri ptions  for 
the Soc i oeconomi c Impact An a l ys i s ) , and K ( Soc ioeconomi c Impacts from Immobi l i zati on Al ternat ive )  
and  i n  References 1 ,  2 ,  a nd 3 .  Ana l ys i s  of  the  ava i l ab i l i ty of the  craft l a bor  pool wi th i n  the 
1 1 0-km ( lO-mi l e ) and 240- km ( 1 50-mi l e )  rad i i  was conducted in order to estimate i n-mi grat ion  of 
workers under va rious  l abor demand  s i tuati ons . 1  Cu rrent cond i ti ons  in  the surround i ng areas 
a re a s sessed in  a soci oeconomi c basel i ne rev i ew2 wh i c h  is  the ba s i s  of Sect .  4 . 2 .  Basel i ne 
projecti ons  of  soci oeconom ic  cond i t i ons i n  the primary and secondary impact area s were made to 
the year 2000 i n  order to a l l ow compari son of cond i t i ons  with and without th i s  proj ect .  3 

The maj or uncerta i nt ies  i nvol ved i n  estimat i n g  comp l ex soc i a l  and economi c i nteractions  far i n  
the future are compounded by l i m i tati ons o f  both data and methodol og i e s .  S i nce underpredi ct i o n  
o f  impacts has  more seri ous  effects on  l ocal commun i ti e s  than overpred i ct i on , numerous h i gh l y  
conservat i ve proced u res have been ut i l i zed throughout the ana lys i s  wh i ch may tend t o  overstate 
impacts . These i nc l ude rel i ance upon a worst case a na l ys i s  ( i . e . , a focus on the pea k year 
rather than upon average empl oyment)  and hypothes i z i ng the max imum impact re l at ion sh i p  between 
the DWP F  and the Vogtl e constructi on projects . 

The conc l u s i ons  of the ana l ys i s  are that noticea b l e  growth i mpacts wi l l  occur primari l y  duri ng 
the constructi on of the reference a l ternative  in wh i c h  the Vogtl e proj ect i s  del ayed and the 
two proj ects peak s i mu l taneou s l y  in 1 985- 1 986 . The areas most  l i ke ly  to be affected i nc l ude 
schoo l s and  hous i ng i n  Ba rnwel l County .  The s i g n i f i cant econom ic  benefi t  of worker sa l ar i es 
wi l l  be fel t throughout the reg i on i n  i ncreased consumer demand and i n  tu rn wi l l  create some 
i ncrease i n  l ocal  prices  and l oca l  wage rates i n  the pea k peri od . These effects are parti cu l ar ly  
i nten s i fi ed by  the s i mu l taneous  construction  of Vogtl e and the DWPF .  The i ncreased revenues to 
l ocal  governments from new property , sa l es , and u se  taxes wi l l  proba b ly  not cover the i ncreased 
demands fo r servi ces for new res i dents . The tax-exempt status of the DWP F and the decl i ne i n  
federal i mpact a s s i s tance payments to affected school d i stri cts means  that , wi thout m i t i gat ion  
efforts , no new funds wi l l  be  ava i l abl e to  pay for t he  2 1 5 to  696  school c h i l dren of i n-mi g rat i n g  
workers . M i nor i mpacts on  pol ice  a n d  f i re serv i ce may occur i n  t h e  maxi mum i mpact a l ternat ive 
but not i n  others . Because of the l arge s i ze and expected g rowth of the i mpact area without 
the DWP F ,  no i mpacts are expected i n  other serv i ces such  as water and sewage . H i storica l  and 
archaeo l og i ca l  s i tes  may be affected by anc i l l ary g rowth and devel opment in  the Barnwel l area 
i n  the maxi mum i mpact cas e ,  but impacts i n  other cases are expected to be i ns i gn i f icant .  Any 
i n -mi grants to Bamberg and Al l enda l e  counti es wi l l  encounter the - ser ious  shortages i n  hous i ng 
and  school  capac i ty ,  but the DWP F  contri buti on to th i s  demand wi l l  be a sma l l percentage of the 
pre-exi s t i ng " excess demand . "  Because of the l ower total work  force , sma l l number of i n
mi grants , and the overa l l d i spers i o n  of the work  force , on l y  m i nor or i ns i gn i fi cant impacts are 
expected for the construction  of the staged proces s  a l ternat i v e ,  scenar io  4 .  Operati onal  
i mpacts w i l l  be mi nor or  i ns i g n i f i cant in a l l cases because of the sma l l number of workers . 

The rel at i ve ran k i ng of the four  DWPF a l ternati ves re l ati ve to soci oeconom i c  impact i s  s hown i n  
Tabl e K . l where ran k i ng of 1 denotes l east  impact and 4 denotes most  impact .  None of the 
a l ternati ves causes seri ous  or  unmi t igab l e impacts , however ,  as i n d i cated above and a s  further 
descri bed in the summary of each a l ternative  wh i c h  fol l ows . 
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Table K . 1 .  I mpact ranking of DWP F  scenarios - construction socioeconomic effects 

Number Number 

Ran k" Scenarios Total of  in-moving of in-moving 
work force workers to school ch i ldren to 

primary areab primary area 

Staged process (scenario 4 )  3000 470 2 1 5  
2 Reference immobi l ization alternative 5000 870 4 1 1  

Vogtle o n  schedule (scenario 2 )  

3 R eference alternative delayed 5000 1 1 20 488 
ten years (scenario 3) 

4 Reference alternative on schedule, 5000 1 4 50 696 
Vogtle delayed (scen ario 1 f 

" Ran king of 1 denotes least impact. 
b Aiken, Al lendale, 8amberg, 8arnwell, Columbia, and R i chmond Counties. 
cM aximum im pact scenario. 
Source: O R N L  staff. 

K . 2 COMPARI SON OF ALTERNAT I VES 

The pri mary factor i n  the soc i oeconom ic  ana l ys i s  of a l ternat i ves i s  the l evel of i n-mi grat i o n  
by a construct ion wor k force to commun i t i es i n  t h e  s i te area . Other concerns o r  i mpacts ( e . g . , 
hou s i ng ava i l ab i l i ty ,  school capac i ty ,  and taxes ) are l argely determi ned by the extent to wh i c h  
t h e  constructi on wo rk force resi des nea r t h e  s i te o r  commutes t o  t h e  s i te from the i r  present 
res i dences . Once the number of workers mov i ng i nto l ocal  count i es or trave l i n g  to the work  
s i te dur i ng the wee k and home on  weekends i s  esti mated for each a l ternat i v e ,  the seconda ry 
i mpacts resu l t i ng from these movers/tra vel ers may be est imated . 

I n th i s  ana lys i s ,  three a l ternati ves are cons i dered ( see Append i x  H for a compl ete descri p t i on 
of the scenar io  a s s umpt ions ) .  As s hown i n  Ta bl e K . 2  a l l three reference immob i l i zat ion a l ter
nat i ves requ i re the s ame tota l DWPF work force , whereas the staged process a l ternati ve requ i res  
a smal l er DWP F work force . Even though  the reference i mmobi l i zati on a l ternati ves a l l requ i re 
the s ame tota l work forces , the est imated popu l at i on i ncrea ses vary due to the i nteracti on of 
the schedu l i ng pea k s  for DWPF a nd Vogtl e proj ects . I n  the fi rst scenari o ,  Vogtl e ' s  cons tructi on 
schedul e i s  del ayed from i ts expected 1 983 peak to a 1 985 pea k .  W i t h  such  a del ay , Vogt l e  a nd 
DWP F  wi l l  compete to h i re the s ame constructi on workers from the l ocal  l a bo r marke t .  Because  
the combi ned demand of the two projects wi l l  be h i g her tha n pea k demand for  any other  scenar i o ,  
the greatest number o f  movers a nd travel ers can  a l so be expected under th i s  scenari o .  I f ,  
howeve r ,  both DWP F a n d  Vogtl e are bu i l t  nea r ly  o n  schedu l e ,  Vog tl e wi l l  serve as a feed - i n  of 
workers to DWP F ,  and the tota l number of movers and wee kend travel ers wi l l  be reduced . I f  DWPF 
i s  de l ayed ten years (de l ayed a l ternati ve ) , Vogtl e wi l l  be nei ther a feed- i n  nor a competi ng 
proj ect ,  a nd a n  i ntermediate  l evel of movers/ trave l ers wi l l  res u l t .  F i na l l y ,  i n  the s taged 
proces s  a l ternati ve , the  l owes t  l evel of i n-mi gra t i on wi l l  occur because total  work force 
req u i rements for DWPF a re l ower a nd Vogtl e wi l l  prov i de some feed - i n  of workers . 

Table K.2. C omparison of scenarios 

Scenario 

1 ,  Reference Immobi l ization 
alternative. Vogtle delayed 

2. Reference Immobil ization 
alte rnative 

3. Delayed reference I m m o b i lization 
alternative 

4. Staged process alternative 

a Vogtle completed before 1996 
S o urce: ORNL staff 

. 

- - -��- - ��� 

-��� 
DWPF 
Vogtle 

DWPF 
Vogtle 

DWPF 
Vogtle 

DWPF 
Vogtle 

Year of peak 

- - ------ -
1986 
1985 
1 986 
1 983 
1996 

1983. 1987 
1 983 

Total workforce 

5000 
4600 
5000 
4600 
5000 

3000 
4600 

Total populat ion 
I n c rease from DWPF 

3500 

2 1 00 

2500 

1 1 30 
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Even though peak year sc hedu l i ng va r iat i ons  for DWP F a nd Vogtl e produce d i fferent l evel s of 
movers/trave l ers , most of the projected popu l at i on i ncreases are l i ke l y  to have few s i gn i fi cant 
i mpacts except in  Ba rnwel l County , where sel ected geograph i c  area s and i n sti tuti onal  s tructu res 
may be affected fo r the three reference a l ternat i ves . As i s  s hown i n  Tabl e K . 3 ,  none of the 
s i x  counti es i n  the primary i mpact area wi l l  have a popu l a t ion  i ncrease i n  pea k years greater 
than 3% of i ts tota l projected popu l ati on . I n  fact ,  o n ly  two count i es wi l l  have i ncreases of 
more than 1% of thei r total  popu l ation  in  pea k yea rs . Ai ken Cou nty ' s  percentage ri ses  to 1 . 3% 
i n  the ma xi mum impact scenar io  of the reference i mmobi l i zati on a l terna tive , but  thi s i s  i n s i g
n i fi cant cons i deri ng Ai ken ' s  l a rge s i ze .  I n  the staged a l ternate , even Barnwe l l ' s percentage 
i ncrease drops be l ow 1 %  in the peak year .  Thu s ,  the staged a l ternate wi l l  cause m i nor or 
i ns i gn i fi cant popu l at i on i ncrea ses , whereas the reference a l ternati ves , espec i a l ly  the max imum 
impact " Vogt l e del ayed" scenari o ,  wi l l  cause potenti a l l y  s i gn i fi cant i ncreases  i n  on ly  one 
county , Ba rnwel l .  

Table K .3. Construction phase population projections by scenario and by cou nty 

R eference i mmobi l i ·  Reference i m mobi l i ·  Reference immobil ization alternative 
zation alternative zation alternative, Vogtle 

Staged process alternative 
Vogtle delayed on  schedule 1 O·year delay 

Cou nty Projected Projected 
Increase 

Projected 
Increase 

Projected Projected 
Increase 

Projected Projected 
Increase 

popu lation, increase, 
(%) 

i ncrease, 
(%) population, increase, 

(%) 
population, i ncrease, 

1 986 1 986 1 986 1 996 1 99 6  1 987 1 987 

Aiken 1 1 5,641 1 53 1  1 .32 1 043 0.90 1 29,580 1 1 34 0.88 1 1 7,035 583 

Allendale 1 1 ,549 1 1 2  0.97 60 0.52 1 2,736 79 0.62 1 1 ,667 29 

Bamberg 1 9,271 1 07 0.56 55 0.29 2 1 ,562 66 0.31 1 9,500 2 6  

Barnwell 23,049 686 2 .9 7  363 1 . 57 26,71 2 463 1 . 73 23,4 1 6  1 90 

Columbia 46,629 1 63 0.35 1 00 0.21 59,405 735 0.23 47,906 54 

Richmond 1 9 3,244 887 0.46 488 0.25 2 1 8, 0 1 0  6 2 3  0.29 1 95,596 253 

Source: Ref. 3. 

K . 3  BASEL!  NE P ROJECT I ONS  

Th i s  secti on bri efl y c haracter i zes the popu l at ion , hous i ng supp l y ,  sc hool s ,  po l i ce and f i re 
serv i ce , water and sewer systems , and econom ic  profi l e  of the primary study area ' s  s i x  count i e s  
i n  1 980 , a n d  proj ects each c haracteri st ic  t o  1 990 a n d  2000 wi thout the i nfl uence of the con
structi on or operat ion  of the DWP F .  These projections  prov ide a ba se l i ne to wh i c h further 
c hanges caused by the project wi l l  be compared . 

Popu l at i o n .  T o  proj ect t h e  popu l at i on o f  t h e  pri mary study area wi thout t h e  fac i l i ty ,  the 
proj ected popu l ati ons of the four South Ca rol i na count ie s  of A i ken , Al l endal e ,  Bamberg , and 
Barnwel l were deri ved from a l i near regre s s i on ana l y s i s  based upon past and proj ected county 
popu l ati ons . Co l umbi a Co unty ' s  projected popu l ation  wa s ba sed on a l i near regres s i on  ana lys i s  
o f  census  and state projected data , a nd R i c hmond County ' s  proj ected popu l at ion  was ba sed on 
proport i on i ng census  data . As deri ved from the methodo l ogy , the primary study area ' s  i nd i genous 
popu l ati on i s  projected to i ncrease 3 1 %  between 1 980 and 2000 , or  from approx ima te l y  375 , 000 
to a l most 500 ,000 persons . The current a nd projected popu l a t i ons of the s i x  count i es i n  the 
prima ry study area a re presented i n  Ta b l e  K . 4 .  

Table K .4. C urrent and p rojected population of the 
six counties in the primary study area 

County 1 980 1 990 I ncreasea Populat ion I ncrease 
(census)a (%) 2000 (%) 

Aiken 1 05,625 1 2 1 ,000 1 5  1 35,000 1 2  
A l lendale 1 0,700 1 2,000 1 1  1 3,000 8 
Bamberg 1 8, 1 1 8  20,000 1 0  22,000 1 0  
B arnwell 1 9,868 24,000 21 28,000 1 7  
Columbia 40, 1 1 8  52,000 30 64,000 23 
R ic h mond 1 8 1 ,629 203,000 1 2  228,000 1 2 

Total 376,058 432,000 1 5  490,000 1 3  
----

a Calculations elsewhere in th is report are based on earl ier census bureau estim ates which 
are s l ightly lower. 

Source: U .S .  Bureau of Census , 1980 Census o f  Population and Housing South Carolina, 

PHC80-v-42; 1980 Cens us of Population and Housing Georgia, PHC80-v-1 2 (March 1 981 ) .  

(%) 

0.50 

0.25 

0 . 1 3  

0.81 

0.1 1 

0. 1 3  
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Of the three more urban count i e s , Ai ken , Col umbi a ,  and R i c hmond , Col umb i a  may experi ence the 
l argest percentage i n crease in popu l a t i on between 1 980 and 2000 , a l though R i c hmond County w i l l  
rema i n  the pri mary study area ' s  most popul ated county .  The popu l at i on i n  rura l Barnwel l County 
i s  expected to i ncrease a t  a faster rate than the pri mary study a rea ' s  other two rural count ies 
of Al l enda l e  and  Bamberg . I t  i s  anti c i pated that Barnwel l wi l l  rema i n  the most  popul ated of 
the three rura l count i e s .  

Hou s i ng.  Tab l e K . 5  d i spl ays hous i n g  demand and supply projections  fo r 1 990 and 2000 .  The demand 
for and  supp ly  of hou s i ng var ies  w i t h i n  the reg ion . The l a rgest percentage i nc rease i n  demand 
for hous i n g  between 1 980 and 1 990 wi l l  occur in  Co l umbi a  and Barnwe l l count ies , 38% and 26% 
respect ive ly .  The rema i n i n g  counties  wi l l  have i ncreases in  demand in  the ne i ghborhood of 20% . 
I n  the 1 990s of a l l  the count ies  i n  the prima ry study a rea , Co l umb ia  County wi l l  conti n ue to 
experi ence the l a rgest percentage i ncrease ( 29% )  wh i l e  Ai ken County wi l l  experi ence the l owest  
i ncrease of about  1 6% .  Barnwe l l County , as  i n  the  1 980s , wi l l  experi ence the l argest  percentage 
i ncrease among the ru ra l coun ties  w ith  approxi mate l y  a 23% i ncrease in demand for hous i n g  u n i ts .  

Table K.5. Housing supply and demand projections for tha primary study anla without DWPF 

Housing 
Percent 

Housing Absolute increase Housing Net difference 
Percent 

Housing Housing Net difference 
increase in increase in 

County units 
housing demand 

demand housing supply supply demand and supply 
housing demand 

demand supply demand and supply 

1 980 
1 980-1990 

1990 1 980-1990 1990 1 990  
1 990-2000 

2000 2000 2000 

Aiken 39,500 1 8  46,600 10,500 50,000 3,400 1 6  54,200 60,500 6,300 

Allendale 4,000 1 8  4,700 1 ,000 5,000 300 1 7  5,000 6,000 1 ,000 

Bamberg 6,450 21 7,800 1 ,600 8.050 250 1 8  9,200 9,650 450 

Barnwell 7,300 26 9,200 1 ,900 9,200 0 23 1 1 ,300 1 1 , 1 00 -200 

Columbia 1 4 , 1 00  3 8  1 9,500 7,350 2 1 ,450 1 ,950 29 25,200 28,800 3,600 

Richmond 65,000 1 9  77,200 1 7,000 82,000 4,800 1 7  90,700 99,000 8,300 

Total 136,350 21 1 65,000 39,350 1 75,700 1 0,700 1 9  1 95,600 2 1 5,050 1 9,450 

Source: Ref. 3. 

I t  appears that the three urban count i es wi l l  have ampl e suppl i es of hou s i ng to meet projected 
demand . In these count i e s , s uppl y wi l l  exceed demand by 5% or more in both 1 990 and 2000 . I n  
at  l ea s t  two of the rura l count ies , supp l y  a n d  demand  wi l l  b e  mo re c l ose ly  matched , wh i c h  i n d i 
cates a t i g her  ma rket .  Supply and demand a re projected to be exact ly  ba l anced in  Ba rnwel l County 
i n  1 990 ,  and dema nd wi l l  exceed su ppl y i n  that county i n  the yea r  2000 . I n  Bamberg County , 
suppl y wi l l  exceed demand by l ess  than 5% i n  both decades . Thus , there wi l l  be ampl e hous i ng i n  
the urba n coun t i es o f  Ai ken , Co l umbi a ,  a nd Ri chmond , whereas hou s i ng may b e  t i g ht  i n  the rural 
counti es  of Barnwel l a nd Al l endal e .  I n  the urban counti es , i t  i s  unl i ke ly  that supp ly  wi l l  
exceed dema nd a s  much  a s  i n d i cated s i nce deve lopers and bu i l ders wi l l  adjust  suppl y to meet 
demand . The ti ghtness  of the market i n  Barnwel l County may encourage some peop l e who wou l d seek 
hous i ng in tha t l ocation  to l oo k  el sewhere in the a rea . 

I f  past trends preva i l , the type of un i ts demanded wi l l  vary among the d i fferent count i e s .  Of 
the urban count i es , Co l umb i a  s hou l d  have 86% of i ts hous i ng dema nd composed of s i ng l e-fam i l y  
u n i ts , compared wi th 50% fo r Ai ken and R i c hmond counti e s .  I n  co ntrast , a l a rge percentage 
( 37% )  of  Ai ken County ' s  hou s i ng demand wi l l  be met by mobi l e  homes . 

Of rura l counti es , Ba rnwe l l has the l a rgest percentage of hous i ng demand for mob i l e  homes 
( 60% ) . I n  contra s t ,  69% of  Al l enda l e  County ' s  hous i ng demand wi l l  be for s i ngl e-fam i l y  un i t s .  
Bamberg County ' s  demand i s  even l y  d i str i buted between s i ng l e-fam i l y  a n d  mobi l e  home un i ts .  

P u b l i c  serv i ces 

Schools . Th i s  ana l ys i s  a s sumes that the percentage of schoo l -age ch i l dren a s soc i ated w i th the 
ind i genous popu l ati on i n  each county of the primary study a rea between 1 980 and 2000 i s  s i mi l a r  
t o  t h e  percentage of  c h i l dren i n  each county between 1 9 50 a n d  1 978 a n d  that the number of 
school -age ch i l dren per cou nty wou l d  i ncrea se at  a s l i ght ly  dec rea s i ng rate , as  does the n umber 
of persons per househol d .  Ba sed on  these a ssumpti ons , approxima te ly  94 , 000 schoo l -age c h i l dren 
may res i de  i n  the pri ma ry study a rea in 1 990 wi thout the DWP F ,  and  about 1 1 7 , 000 schoo l -age 
c h i l dren may res i de in  the primary study area in  the yea r  2000 . The total  number of schoo l -age 
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c h i l dren res i d i ng i n  the attendance area of each school d i str ict  i n  the primary study area ' s  
schoo l  d i s tricts  i n  1 990 and  2000 i s  presented i n  Ta b l e  K . 6 .  

Taule I( .6. B asel in e  projection of changes in n umbers of area 
school-age children 1980 to 2000 without DWPF 

School d istr ict  

Aiken County 
A l lendale C o u n ty 
Bamberg N o . 1 
Denm ark-O lar N o .  2 
Barnwel l  N o .  45 
B lackv i l le N o .  1 9  
W i l l iston N o .  29 
Colum bia C o u n ty 
R ich mond C o u nty 

Total p ri mary 
study area 

Source :  Ref 3 

Total n u m ber of sc hoo l-age c h i ld ren 

1 980 1 990 I n c rease 

(Actu a l )  ( Est imated) (%) 
1 980-1 990 

21 .900 27 .500 26 
2.500 2 .925 1 7  
2.000 2 .475 24 
1 .725 2 . 1 25 23 
2 .300 2 .950 28 
1 .300 1 .675 29 
1 ,075 1 .400 30 
8 ,700 1 3 ,520 5 5  

31 , 150  39.400 26 

72 .650 93,970 29 

2000 I n c rease 

( Est im ated) (%) 
1 990-2000 

33.572 22 

3. 352 1 5  

2.932 18 
2.535 1 9 
3. 644 24 
2 .065 23 
1 ,699 21 

1 8, 623 38 
48.479 23 

1 1 6,90 1 24 

I t  i s  a s s umed that the overwhel m i ng maj ori ty of the sc hoo l -age c h i l dren res i d i ng i n  each school  
d i stri ct wi l l  attend the publ i c  school system ; each school  d i str ict  currently  enrol l s  a n  average 
of 94% of the school -age c h i l dren wi th i n 1 48 attendance area s .  The R i c hmond County School 
D i s tr i c t  i s  a nt i c i pated to enro l l the l argest number of school -age ch i l dren in both 1 990 a nd 
2000 . The Col umbi a County Sc hool Di str i c t ,  however , may experi ence the l argest  percentage 
i ncrease i n  school -age c h i l dren between 1 980 and 2000 . Of the schoo l  d i str icts in the rural 
counti e s ,  the Al l enda l e  County Sc hool D i str ict  is expected to experi ence the sma l l est  percentage 
i ncrea se  i n  sc hool -age c h i l dren between 1 980 and 2000 . 

Water systems. I n  1 980 a pprox ima te ly  80% of the popu l at ion  wi th i n  the primary study area wa s 
served by a mun i c i pa l , county ,  or other "non- i ndi v i dua l " wa ter system . Al though a s uffi c i ent 
s upp ly  of potab l e  water exi sts wi t h i n  these systems to serve the popu l at ion  on a county-wi de 
bas i s ,  potab l e water storage and d i stri but i on probl ems may ex i s t ,  a s  we l l  a s  s hortages of water 
wi th i n  i nd i v i du a l  systems . On a county bas i s  the fo l l ow i ng ava i l ab l e  add i t i ona l capac i t i es 
exi s t :  Ai ken County ,  540 Lis ; ( 1 2 . 3  mgd) ; Al l enda l e  County ,  61 Li s ;  Bamberg County ,  88 Lis ; 
Ba rnwel l County ,  1 70 Li s ;  Col umbi a Co unty ,  200 Li s ;  and  R i c hmond County , 500 Li s .  

The demand for potab l e wate r by i nd i genous popu l a t ion  growth for the peri od 1 980 to 1 990 w i l l  
i ncrease by a pproxima te ly  420 Lis  or 27% of  the ex i s t i ng ava i l ab l e capac i ty ,  a s s um i ng a vari ab l e 
cou nty per cap i ta water u s e  rate of between 380 and  660 L/day . Based on the exi s t i ng capac i ty 
of water systems w i t h i n  the pri mary study area count i es , none of the count i es are expected to 
devel op  a s hortag e ;  however ,  l ocal i zed d i stri bution and storage requ i rement probl ems may ari se . 

Sewer systems. Wi th respect to wastewater treatment systems wi th i n  the pri mary study a rea , 
s everal i ndi v i dua l  commu n i t i es are  currently  exper i enc i ng prob l ems , e i ther wi th  treatment 
capac i ty or i nfi l trati onl i nf l ow .  In  Al l enda l e  and Bamberg count i es , the commun i t i es of Al l en 
da l e ,  Fa i rfa x ,  a n d  Denmark are currently  at  or  a bove ex i st i ng treatment capac i ty l evel s .  
Conversel y ,  a new major  treatment p l ant i s  current ly  g o i ng i nto opera t i on i n  Ai ken County , 
wh i c h  wi l l  serve 90% of  the population  i n  wes tern Ai ken County .  The the c i ty of Augusta i s  
embarki ng on correcti ng a maj or prob l em ,  the d i scharge of raw sewage a s soc i a ted wi th i ts combi ned 
sewer system . 

On a county bas i s ,  currently o n l y  Al l enda l e  and Bamberg count i es are exper i enc i ng a s hortage i n  
wastewater treatment ca pac i ty .  As sumi ng that p l anned improvements , however , wi l l  be constructed 
by 1 986 i n  each of the pri mary study a rea count ies , the tota l avai l a b l e  wa stewa ter treatment 
capac i ty expected by 1 986 for each county wi l l  be : Ai ken County ,  520 Lis ;  Al l enda l e  County ,  
1 5  Li s ;  Bamberg County , 1 8  Li s ;  Ba rnwel l County , 1 3  Li s ;  Co l umb ia  County , 57 Lis ;  and R i c hmond 
County ,  960 Li s .  W i th res pect to Col umbi a Co unty ,  a l though the county ' s  two ex i st i n g  treatment 
fac i l i t i e s  have the capabi l i ty to be expanded by 2 1 0 Li s ,  the expa n s i on of the c urrent treatment 
faci l i t i e s  may i nvo l ve e i ther rel ocati on of the d i sc harge po i nt or  reg i ona l i za t i on . 
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Gi ven a was tewa ter generati on rate of 380 Li s ,  approximately 250 Lis  of add i t i onal  wastewate r ,  
or  1 5 . 7% of the exi s ti ng ava i l abl e capac i ty ,  wi l l  b e  uti l i zed by i nd i genous popu l at ion growth 
for the period 1 980 to 1 990 . Based on the expected ava i l a bl e capaci ty of was tewater treatment  
sys tems through FY 1 985 , it  i s  not anti c i pated tha t wa stewater treatment fac i l i t i e s  wi l l  be  
overused except in  Co l umbi a  and Bamberg counti es , where a s hortfa l l i s  expec ted . 

As s um i ng a per capi ta wastewater generati on rate of 380 Llday , approximately 3 1 . 6% of the total 
rema i n i ng ava i l ab l e capac i ty wi l l  be generated by i nd i genous popu l at ion  growth fo r the period 
1 980 to 2000 . Based on  the expected ava i l ab l e capac i ty of was tewater treatment systems through 
FY 1 985 , i t  is not a n t i c i pated that was tewater treatment faci l i t i es wi l l  be overused except i n  
Col umb i a  and Bamberg count i es , where a s hortfa l l i s  expected . G i ven the t i me peri od of 1 980 to 
2000 for add i t i onal  p l anned i mprovements  beyond those a l ready assumed , i t  i s  expected that 
these add i t i onal  capaci ty req u i rements  in  Co l umbi a and Bamberg count i e s  can  be met .  

Fire and police. A coeff i c i ent for f i re and l aw enforcement personnel per 1 000 po pu l at ion  was 
developed for each county ,  based on 1 980 data . Assum i ng that the coeffi c i ent  i s  an i nd i cat ion  
of adeq uate f i re department or  l aw enforcement agency manpower l evel s ,  i t  i s  proj ected that the 
n umber of fi remen i n  the pr ima ry s tudy area cou l d  i ncrease 35% between 1 980 and 2000 , from a 
total of 1 364 fi remen to over 1 800 . The number of l aw enforcement officers may i ncrease 32% 
between 1 980 a nd 2000 , from 656 to a tota l of a l most  900 , to serv i ce the growi ng i nd i genous 
popu l a t i on . 

The total number of fi remen needed i n  each county i n  1 990 and 2000 to ma i nta i n  each county ' s  
1 980 rat i o  of f i re personnel per 1 000 popu l a t i on i s  presented i n  Tabl e K . 7 .  

County 

Aiken 
A l lendale 
Bamberg 
Barnwel l  
Columbia 
R ichmond 

Total 
pr imary study 
area 

S o u rce: Ref. 3. 

Table K.7. Baseline projection of changes in area fire 
department personnel, 1980 to 2000 without DWP F  

Total n u mber o f  f i remen 

1 980 1 990 
I n c rease 

1 980- 1 990 2000 
(Actual) (Estimated ) (%) (Estimated ) 

494 574 1 6.2  639 
63 7 1  1 2. 7  7 8  

1 09 1 1 8  8.3 1 30 
1 93 239 23. 8 275 
1 68 223 32 .7 278 
337 386 14 .5  434 

1 364 1 6 1 6  1 8.5  1 841 

I nc rease 
1 990-2000 

(%) 

1 1 . 5  
9.9 

1 0.2  
1 5. 1  
24.7 
1 2.4 

1 3.9 

The total numbe r of l aw enforcement offi cers needed i n  each county i n  1 990 a nd 2000 to ma i nta i n  
eac h county ' s  1 980 rat i o  o f  l aw enforcement  personnel per 1 000 popu l at i on i s  presented i n  Tabl e 
K . 8 .  

Table K.8. Baseline projection of area changes in law 

enforcement officers 1 980 to 2000 without DWP F  

Total n u mber o f  law enforcement officers 
Cou nty 

1 980 1990 
I n c rease 2000 

I n crease 
1 980- 1 990 1 990-2000 

(Actual) (Estim ated) (%) 
(Estim ated) (% ) 

A iken 1 7 5  203 1 6.0 227 1 1 . 8  
A l lendale 24 27 1 2 . 5  30 1 1 . 1  
Bamberg 29 33 1 3 .8 37 1 2. 1  
Barnwell 39 48 23. 1  56 1 6.7  
Co lumb ia 38 50 31 .6 63 26.0 
R ichmond 351 402 1 4. 5  453 1 2 .7  

Total 656 763 1 6.3 866 1 3.5 

Sou rce: Ref. 3. 
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S i mi l ar to i ts i ncrease i n  fi remen , the urba n i zat ion  of Col umb i a  County i s  expected to resu l t 
i n  a l a rger percentage i ncrease i n  l aw enforcement officers between 1 980 and 2000 than a l l 
other i mpacted counti es . Ri c hmond County ,  however , may conti nue to have the l argest number of 
l aw enforcement  off i cers i n  the primary s tudy area duri ng the 20-year per i od . Of the three 
rural  counti es , Barnwe l l County i s  expected to experi ence the l argest percentage i ncrease i n  
l aw enforcement offi cers and to have the l a rgest number o f  l aw enforcement offi cers between 
1 980 and 2000 . 

Econom i c  base . Empl oyment  l evel s i n  cons tructi on and manufacturi ng sectors and tota l empl oyment 
in the pri mary i mpact a rea were proj ected annual l y  at the rates determi ned duri  ng the 1 970s  for 
these sectors i n  the reg i on .  S i mi l ar proj ecti ons were made for to ta l pri mary area i ncome , 
manufacturi ng i ncome , and construction i ncome i n  constant 1 980 do l l a rs . These rates res u l ted 
in empl oyment and i ncome l evel s that a re summari zed i n  Tab l e K . 9  for 1 980 , 1 98 5 ,  1 995 , ' a nd 
2000 . 

Table K .9. Projection 01 employment and income in the primary study area 
lor selected sectors to the year 2000 without DWPF 

1 98 0  1 985 1 995 

E m p loyment 

M a n u factu r ing 43,893 49 , 1 69 6 1 ,701  
Construction 5 , 4 1 0  5,639 6. 1 27 

Total pr imary area" 1 09 ,086 1 1 8 ,983 1 4 1 , 550 

I ncome in 1 980 dollars ( x  1 0" )  

M a n ufactu r ing 664 . 4  763 . 4  1 007 . 1 
Construction 63.9 65.9 70. 1 

Total p rimary areaa 1 326.9 1 469.4 1 802. 1 

Source: Ref .  3 .  

2000 

69, 1 1 7  
6,386 

1 54.392 

1 1 57 .9  
72 .3  

1 995 . 7  

a Exc ludes a l l  federal , agricultural .  ra i l road workers, self-employed a n d  prop rieters. 

Recent rates of growth i n  empl oyment and i ncome were projected for each maj or i ndustri a l  s ector 
and county in the pri mary area . Rates of growth were cons tra i ned by sector growth rates in the 
l argest count i e s . Overa l l empl oyment in sel ected sectors ( construct ion  and manufacturi n g )  i s  
expected to i ncrease annua l l y  a t  1 . 7 1 %  to 1 985 . The sector annual  average i ncrease rate wa s 
3 . 95% from 1 972 to 1 97 7 .  I ncrease i n  payro l l earn i ng s  by sector occurred at  an  overa l l annua l  
rate  of 1 0 . 82% in  current dol l ars from 1 972  to  1 97 7 .  Projected empl oyment was wi t h i n  the 
ant i c i pated county growth l i m i t s .  Aggregate i ncome wa s based on average earn i ng s  and empl oyment 
proj ect ions . 

Federa l emp l oyment and agri cu l tura l worker l evel s were proj ected separately from manufacturi ng , 
reta i l , and servi ces workers . 

Tra n sportat i o n .  T h e  expected popu l at i on growth wi th i n  t h e  pri mary study area wi l l  i ncrease the 
number of veh i c l es as wel l as the number of avera ge da i l y tr i ps made throughout  the area . The 
greatest impact in l ocal  traffi c wi l l  most  l i ke ly  occur wi th i n  Co l umbi a  County and adjacent 
Ri c hmond County because  of the i r  expected popu l at i on i ncreases . Al t hough severa l area s in and 
around the Au gusta Urban Area a nd Ai ken Co unty currently experi ence peri ods of heavy traffic  
conge s t i on , several  i mprovements are current ly  p l anned for the area , parti cu l a rl y  in  the Aug u s ta 
Urban Area . The ab i l i ty of s tate and l ocal  governments to underta ke a l l the necessary improve
ments to rel i eve tra ffi c congesti on wi thi n the area , however , i s  cu rrent ly  subj ect to a great 
deal  of uncerta i nty . G i ven h i gh fuel costs a nd l es s  tr i p  ma k i ng , there i s  consequentl y l es s  
revenue bei ng deri ved from gasol i ne sa l e tax revenues to make the needed improvement s .  I t  i s  
therefo re anti c i pated that exi s t i ng l evel s of serv i ce wi l l  rema i n  about the same a nd the area 
wi l l  s t i l l  experi ence l evel s of traff i c  congestion  duri ng peak peri ods of travel . 

Wi t h i n the i mmedi ate v i c i n i ty of S RP ,  a s i g n i fi cant i n crea se i s  not anti c i pated i n  traff i c  
l evel s as soci ated wi th growth i n  t h e  pri mary study area . Increa ses i n  traffic w i t h i n i ts 
v i c i n i ty wou l d  mo re l i ke ly  be attri butab l e to through or i nterc i ty travel rather than l ocal 
trave l . 

On l y  modest  i ncreases  i n  u sage of ra i l  and ri ver transportati on modes are ant i c i pated commensurate 
w i th the demands of area i ndustry .  
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K . 4  RE FERENCE I MMOB I L I ZAT I ON ALTERNAT IVE  I MPACTS 

K . 4 . 1  Construc tion  

K . 4 . 1 . 1  Scenar i o  1 ,  reference immobi l i za t i on a l terna t i ve wi th Vogtl e del ayed 

S i gn i fi cant  data a nd impact concl us i ons concern i ng th i s  a l ternat i v e ,  wh i ch are summari zed i n  
Tabl e 5 . 1 ,  a re d i scus sed here i n  more deta i l . 

Work  fo rce .  O f  t h e  5000 construction workers expected i n  the peak year for th i s  a l terna t i ve , 
1 209 construction workers and 474 management workers wi l l  rel ocate . Of the re l ocati ng workers , 
1 025  construction  workers and 425 management workers wi l l  move i nto the s i x-cou nty primary 
i mpact a rea . Competi t i on wi th the s i mu l taneous Vogtl e construction  w i l l  cause  max imum i nmov i ng 
among a l l  the project a l ternati ves . 

Popu l ation . The popu l a t i on that wi l l  be added to an area due to a l arge construction  proj ect 
depends upon  a vari ety of factors i nc l ud i ng l ocal  l a bor suppl y ,  s i te access i b i l i ty ,  worker 
c haracteri sti c s , and competi ng l abor demands from other projects . Estimates of the amount of 
popu l a t i on added to an  area by a project are typi cal l y  made in  two steps . F i r st ,  the number of 
workers who wi l l  be l ong-di stance movers or  wee kend travel ers enteri ng the area to accept 
empl oyment generated by the project i s  estimated . Second , adj ustment factors that account for 
the fami l y  members accompany i ng the i n-mi grati ng wor kers are appl i ed to produce est imates of 
total popu l at ion  i ncrease . 

I n  th i s  ana lys i s ,  the number of l ong-d i s tance movers and weekend trave l ers* among DWP F  workers 
was est imated by an  econometri c construction  l abor market model devel oped at  Oak R idge Assoc i a ted 
Uni vers i t i es ( ORAU ) . l The fami l y  s i ze adj ustment factors were based on a series  of recent 
Nuc l ear Regu l atory Commi s s i on stud i es4 that s howed that typ i ca l l y about 60% of i n-mi g rati ng 
construct ion  workers and 77% of i n-mi grat i ng construction  mana gement worke rs a re marri ed w ith  
fami l i es  and that  the  number of  persons per  househo l d i s  3 . 27 and  2 . 93 ,  respecti vel y .  Based on  
these  assumpti ons a nd the procedures descri bed a bove , the  re l ocati ng l abor force and the i r  
dependents wou l d  add 3486 persons to the primary study a rea between 1 983 and 1 986 .  T he  estimated 
d i str i but ion of the re l ocat i ng popu l a t i on by county i s  presented in the fo l l owing  tab l e :  

County 

Ai ken 
Al l enda l e  
Bamberg 
Barnwel l 
Col umbi a 
R i c hmond 

Tota l 

Est imated popu l a t i on added by DWP F 
construction  between 1 983 and 1 986 

1 53 1  
1 1 2  
1 07 
686 
1 63 
887 

3486 

The popu l ation  d i stri bution  by county was determi ned by a j udgmenta l process by the ORNL staff 
that consi dered ORAU model est i ma tes , current SRP worker res i dence d i stri butions  by county , and 
l oca l l y  based j udgments a bout each county ' s  future hou s i ng ava i l ab i l i ty (as determi ned by the 
strength of  the county ' s  home bu i l d i n g  i ndu stry ,  the current ava i l ab i l i ty of renta l u n i t s  and 
mob i l e  home parks , a nd the stri ngency of the county ' s  mobi l e  home regu l ati ons ) .  Th i s a l terna t i ve 
represents the greatest i n-mi grat i ng popu l a t i on and , therefore , the maxi mum impact of a l l the 
DWP F a l ternati ves . 

The i mpact of the fac i l i ty ' s  construction i s  expected to be sma l l  i n  a l l but Barnwel l County , 
however .  As s hown i n  Tabl e K . 3 ,  the g reatest percentage i ncrease wi l l  occur i n  Barnwel l County 
where i n-mi grating  workers and the i r  fami l i es wi l l  compr i s e  3% of the tota l 1 986 popul ati o n .  
Al l other prima ry i mpact a rea counti es  wi l l  i ncrease  l ess  than 1 %  except for Ai ken , wh i ch wi l l  
i ncrease 1 . 3% , a nons i gn i fi cant amount . I t  i s  estimated that ro ugh ly  one-ha l f  of Barnwel l 
County ' s  680 i n-mi grants wi l l  move to the c i ty of Ba rnwel l ,  cau s i ng a popu l at ion  i ncrease of 
a bout 6% . 

Hou s i ng .  T he  re l ocation  of 1 450  workers i nto the pri mary study area cou l d  exacerbate a t i g ht 
hou s i ng market ; the predi cted hous i ng supp ly  i n  Ai ken , Al l enda l e ,  Bamberg , and , pos s i b l y ,  
Barnwel l count i es wi l l  b e  l ess  than the potent i a l  demand for some hou s i ng types . A s  s hown i n  

* 
Because of  data constra i nts , the " i n-mi grati ng "  category produced by our model  i nc l udes 

some week ly  trave l ers as  does the " l ocal  mover" c ategory . l 
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Tab l e  K . 1 0 ,  the pred icted supp ly  i n  these counti es  wi l l  be l ess  than the pred icted demand 
w i thout the fac i l i ty during  the 1 982-1 986 period;  w ith  the fac i l i ty th i s  s hortfa l l i s  i ncreased 
somewhat . Pressures  from the s hortage i n  supply may resu l t  i n  a temporary i ncrease i n  the cost 
of hous i ng and  renta l costs and a sh i ft to greater use  of mobi l e  homes . I t  i s  unc l ear from 
ava i l a b l e  data whether the potent i a l  i ncrease i n  demand w i l l  resu l t i n  a major i ncrease i n  
hou s i ng avai l ab i l i ty or  i n  a noticeab l e change i n  ex i st i ng res i dent i a l  pattern s .  

Table K .  10.  H ousing supply and demand for reference immobilization alternative with Vogtle delayed 

Cou nty 

Aiken 

Allendale 

8amberg 

Barnwell 

Columbia 

R ichmond 

Total 

N umber of housing un its  

demanded by  type 

between 1 982 and 1 986 

with ou t  facility 

Single Multi· Mobile 

Fami ly Family Homes 

2357 555 1 7 1 0  

324 66 80 
376 59 400 

270 200 704 

2202 36 322 

2728 1 80 1  928 

8257 271 7  4 1 44 

Source: Ref. 3. 

Nu mber of new housing 

units demanded by type 

by construction labor 

force 

Single Mu lti· Mobile 

Fami ly Family Homes 

286 95 2 1 9  

1 8  6 1 8  

1 7  5 1 7  
1 09 38 1 22 

38 1 0  27 

1 44 50 1 54 

6 1 2  204 557 

Difference between 

Housing supply between housing demand and supply 

1 982 and 1 986 between 1 982 and 1 986 

Single M u lti· Mobile Single Multi· Mobile 

Fa mi ly Family Homes Fami ly Family Homes 

2730 600 1 900 87 -50 -29 

1 55 95 235 -1 87 23 1 37 

245 90 485 -148 26 68 

495 230 240 1 1 6 -8 -586 

3235 75 370 995 29 21 

4270 2820 1 455 1 398 969 373 

1 1 , 1 30 391 0  4685 2261 989 - 1 6  

These  concl u s i ons are based on  an  ana lys i s  of demand for  hou s i ng by the  i n-mi g ra t i ng workers , 
i nc l u d i ng wee kenders . Such  an ana lys i s  v i ewed each county a s  a su bmarket wi th i n  a l arger 
hous i ng market . Each of the s ubmarkets has some un i que  characteri st ics . The number of i n
m igra nts to each county was estimated a s  we l l  as preferences for type of hous i ng .  From these 
f i gures  the fol l owing  concl u s i ons  on the s ubmarkets have been ma de ( Ta b l e  K . 1 0 ) .  

R i c hmond County s hou l d  h ave a n  adequate supply of hous i ng ,  based on past  permi tting  acti v i t i es 
and  predi cted demand . In Co l umbi a and Ai ken count i es , some s hortfa l l i n  mul t i fami l y  a nd mob i l e  
home u n i ts i s  pred icted , but the amount i s  neg l i g i bl e .  I n  Barnwel l County the pred i cted supp ly  
w i l l  be  cons i derably l es s  than the predi c ted demand ,  wi th a l arge percentage of the demand 
resu l t i ng from i ndi genous demand .  Local offi c i a l s i n  Barnwel l County have i nd i cated that 
ava i l ab l e mobi l e  home parks or  s i tes coul d be made ava i l ab l e to accommodate i ncrea sed mobi l e  
home demand , and  i t  i s  as sumed that the l oca l  mobi l e  home i ndustry wi l l  respond to the demand .  
Barnwel l County s hou l d  see  a g rowth i n  t he  number of mobi l e  homes s i ted i n  the county .  Al l en
da l e and  Bamberg count ies  wi l l  experi ence a shortfa l l in  supp ly  i n  s i ngl e-fami l y  u n i ts . A 
sma l l percentage of  t he demand ( 1 0- 1 2% )  i s  a resu l t of the i n-mi grati ng l abor forc e .  T h i s  
shortfa l l i n  supp ly  c a n  be corrected by normal market response t o  an i ncreased demand , provi ded 
a dequate mortgage money i s  ava i l abl e .  

T h e  dynam i c s  of major u nmet demands i n  certa in  count ies  i s  not refl ected i n  county- l evel ana lyse s ,  
wh i c h  i gnore i nterpl ay w i t h i n  t h e  regi on . I t  i s  not known whether th i s  demand w i l l  resu l t  i n  
st imu l ation  o f  the l ocal  hous i ng i ndustry , or whether peopl e wi l l  move to other l ocati ons i n  
the reg i on where hous i ng i s  more read i l y  avai l abl e .  Based o n  s i te i nterv i ews i n  the reg ion , i t  
i s  est imated that u nmet hous i ng demand i n  Al l enda l e  and Bamberg counties wi l l  cause some over
fl ow of demand in nearby areas i nc l ud i ng  Ba rnwel l ,  further i ncreas i ng Ba rnwel l ' s growth in th i s  
peri o d .  

Some workers wi l l  l i ve near t h e  fac i l i ty on  weekdays a n d  return home on weekenGs ; they wi l l  use 
motel  and hotel  rooms a nd s l eep i ng rooms dur ing the wee k .  Except in  Barnwel l and Col umb i a  
count i e s ,  a n  adequate n umber of hotel or  motel rooms are ava i l ab l e i n  each county to accommodate 
the demand ( Ta b l e  K . l l ) .  The s hortages i n  Ba rnwel l and  Co l umbi a  counties  may resu l t  i n  some 
motel con struc t i on or an i ncrease i n  the avai l ab i l i ty of renta l rooms . 

Land  u s e .  In the l a rger  soc i oeconom ic  reg ion  impacted by DWP F  construct i on , some changes i n  
l and  u s e  patterns i n  the a rea cou l d  occ u r .  The i nfl ux  o f  construct ion workers and thei r 
fami l i es that i s  expected to resu l t  from constructi on of the fac i l i ty i s  l i ke l y  to be accompan i ed 
by expan s i on of the res i denti a l  and  commerc i a l  sectors , wh i c h  may compete wi th agr icu l tural and  
forestry uses  of avai l ab l e l and . A sma l l i ncrease in  compet i t ion  for ava i l ab l e l and may resu l t  
from the demand for mob i l e  homes by the re l ocati ng work  force . However , a fa i r  amount of 
expans i on of the res i denti a l  and commerci a l  sectors i s  expected even wi thout the DWP F  as  a resu l t 
of normal g rowth i n  the a rea  resu l t i ng from the expand i ng i ndustri a l  base . Th i s  expa ns i on wi l l  
most  l i ke ly  overs hadow a ny l and use  impacts resu l t i ng from DWP F  construct ion .  
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Table K.1 1 .  M otel and hotel room supply and d emand, 1980 to 1986 
Est imated n u m be r  of  Vacancy S u pply Demand of S u pply 

h otel and m otel  rooms rate i n  construct ion workforce i n  
in  1 980 1 980 1 980 in  1 986 1 986 

(%) 

A iken 476 1 9  9 1  60 31  
A l lendale 500 49 245 5 240 
B a m berg 200 80 1 60 5 1 55 
B a rnwel l  34 33 1 1  29 1 8  
C ol u m b i a  0 0 0 7 7 
R ich mond 2748 35 962 38 924 

Total  3958 37 1 469 1 44 1 325 
------------ ---- - - -

Sou rce: R ef. 3 

Pub l i c  servi ces 

Schools. In  l i ght  of ava i l ab l e  excess capa c i ty ,  the school d i str i cts of Ai ken and Ri c hmond 
counties  w i l l  be mi n i ma l l y  affected , wherea s s c hool d i stri cts in Al l enda l e  County ,  Bamberg , 
Denma rk-O l a r ,  Ba rnwel l ,  B l ackv i l l e ,  and  Col umbi a  County may be somewhat affected by the popu l a 
t i on i ncreases a s soci ated w ith  the i n-mi g rati ng constructi on l a bor force . The estimated 
d i stri but i on of t �� schoo l �age c h i l dren i s  presented i n  Ta b l e  K . 1 2 .  

Table K.1 2. Distribution of school·age children: Scenario 1 

Number N umber of 

School district 
indigenous projected Increase 

school·age in·migrating (%) 
chi ldren, 1 986 school children 

--�� -��------ --------

Aiken County 24,684 300 1 . 2 
Allendale County 2,7 1 3  23 0.8 
Bamberg No. 1 2,236 1 1  0.5 
Denmark·Olar No. 2 1 ,933 1 0  0.5 
Barnwell No. 45 2,646 69 2.6 
Blackville No. 1 9  1 ,487 39 2.6 
Wi l l iston No. 1 9  1 ,225 32 2.6 
Columbia County 1 1 , 1 04 33 0.3 
Richmond County 35,270 1 79 0.5 - -

Total 83,298 696 0.8 

Sou rce: Ref. 3. 

The ana lys i s  of the i mpacts assoc i ated w i th an i ncrea se i n  popu l a t i on a ssCmed that each i n 
mi gra t i n g  marri ed construction  worker may b e  accompan i ed by 0 . 85 school -age ch i l dren a n d  each 
marri ed constructi o n  ma nagement worker may be accompan i ed by 0 . 6  school -age c h i l dren . Based on 
these a s s umpt ions , 696 sc hoo l -age ch i l dren may be assoc i a ted wi th i n -m i grat i ng  construction  
l a bor force between 1 982 and 1 986 .  The  d i stri but ion of the  i n-migrating  school -age ch i l dren i n  
the pri ma ry study area i s  based on the d i stri buti on o f  the i n-mi gra t i n g  construc tion  l a bor  
force and thei r dependents ( Ta b l e  K . 1 2 ) - scena r io  1 ,  reference a l ternat i ve wi th Vogtl e del ayed 
four  years . 

Al though the number of  school -age c h i l dren a ssoc i a ted with  the i n-mi grat i n g  construction  l abor 
force may be an  i ns i g n i ficant percentage ( 1 %  or  l es s )  of the tota l number of schoo l -age c h i l dren 
i n  a l l sc hool d i s tr i cts except W i l l i ston , Bl ackvi l l e ,  and Barnwel l i n  1 986 , the absol ute n umber 
of i n -mi grati ng school -age c h i l dren ( s ee Tabl e K . 1 2 ) per sc hool d i str ict  may affect the d i s tr ict  
by exacerbat i ng the  exi s t i ng crowded or overcrowded cond i t i ons i n  Al l enda l e  �nd  Bamberg count i e s  
between 1 982 a n d  1 986 . T h e  Al l enda l e  County Sc hoo l Di str i c t  i s  current ly  operat i ng at  or  near 
capac i ty ,  and both the Bamberg and Denmark-Ol a r  school  d i str i cts have l im i ted excess  capac i ty .  
T h e  add i t i on of t h e  sc hool -age c h i l dren assoc i a ted w i t h  t h e  i nd i genous popu l at ion between 1 982 
and 1 986 w i thout the fac i l i ty may in i tse l f  stra i n  educa t i on fac i l i t i e s  in the three d i s tr i cts . 
The add i t i on of the i n-mi gra t i ng l abor  force ' s  schoo l -age c h i l dren and the add i t iona l  teachers 
and c l a s sroom space they wi l l  req u i re may exacerbate the res u l t i ng crowded or overcrowded 
cond i t i on s  in the three school  d i s tricts . Al though the B l ackv i l l e  School  D i str ict  may be ab l e 
to accommodate the number of school -age ch i l dren a s soc i ated wi th the i ncreases i n  the i nd i genous 
popu l a t i on between 1 982 and 1 986 wi thout overcrowd i ng , the d i strict  is projected to be opera t i ng 
beyond i ts current capa c i ty w ith  the 2 . 6% add i t ion  of the i n -mi grati ng  l a bor  force ' s  school -age 
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c h i l dre n .  I n  Co l umb ia  County , the add i t i on o f  the school -age c h i l dren assoc i ated w i t h  the i n
mi grati ng I'/orkers may affect the county ' s  el ementary school s because  of the l i m i ted excess
capac i ty of many sc hool s ,  a l though the county ' s h i g h  school s are expected to accommodate the 
i n-mi grati ng h i gh school students wi th  vi rtua l l y  no probl em .  The 2 . 6% i ncrease  caused by the 
i n-mi g ra t i ng l abor force ' s  school -age ch i l dren on Barnwel l Sc hool Di s tr ict  No. 45 may be a 
noti ceab l e s hort-term i mpact . The number of school -age ch i l dren a s soci ated wi th the projected 
i ncreases  i n  the i ndi genous popu l a t i on may exceed the d i s tr i ct ' s  excess  capac i ty by approximate l y  
60 s tudents , a n d  t h e  add i t i onal students t h a t  cou l d  b e  added by the i n-mi grati ng l abor force 
may further s trai n the s chool d i stri ct ' s  fac i l i ti es . The school d i s tr ict  has i n i t i a ted a 
bu i l d i ng prog ram that  wi l l  i ncrease the school  di str ict ' s  capac i ty by 200 s tudents . Upon 
compl et i on of t he construct i o n ,  th i s addi t i onal  capac i ty coupl ed wi th  the school d i s tri ct ' s  
c u rrent  capac i ty wi l l  a l l ow t he Ba rnwel l Sc hool D i stri ct  to accommodate the add i t i onal  school 
c h i l dren of both the  i nd i genous popu l at ion  and the i n-mi grati ng l a bor force . 

Water. None of the count i e s  i n  the primary study area are expected to devel op a s hortage i n  
exi sti ng wate r supp ly  capac i ty ;  however ,  l ocal i zed o r  i nd i v i dua l  sys tem , d i stri buti on , and 
s torage req u i rement pro bl ems may devel o p .  As a percentage of the total i nd i genous demand , the 
DWP F  i n-mi grat i ng construct i on l a bor force and the i r  dependents wi l l  not have a n  i mpact on 
l ocal  water systems . 

Based on the a s sumpt i ons  t hat  ( 1 ) no i mprovements to the exi s t i ng water system supp ly  capaci ty 
are made , ( 2 )  a vari ab l e countywi de per capi ta water usage rate of 380 to 660 Llday wi l l  be 
requ i red , and ( 3 )  a l l  future popu l a t i on g rowth wi l l  be served by ex i st i ng sys tem s ,  t he tota l 
water demand from the i nd i genous popu l a t i on wi t h i n  the pri mary study area i s  projected to be 
31 00 Li s .  The proj ected DWPF i n-mi grat i ng construct i on l abor force and thei r dependents  are ,  
g i ven  the a ss umpt i ons a s  prev i ou s l y  s ta ted , expected to  demand approxi mate l y  26 Lis  of  potabl e 
water , or 0 . 8% of t he total potab l e water demanded by i nd i genous popu l a t i on growth from 1 980 to 
1 986 . 

�ewage. The DWPF  construct i on i n-mi gra t i ng popu l a t i o n  i s  not ant i c i pated to have s i gn i fi cant 
l mpacts on the was tewater treatment systems of the counties in  the pri mary s tudy area . 

Th i s  s tatement i s  based on  the a s sumpt i ons that ( 1 ) a n  annual  wastewater generati o n  rate of 
380 Llday i s  appl i cabl e to a l l future growth ,  ( 2 )  a pproximate ly  800 Lis  of add i t iona l  was te
water treatment capac i ty wi l l  be created throughout the pri mary study area in  the near future , 
and  ( 3 )  a l l  future popu l at i on growth wi l l  be connected to a wastewater treatment  system .  The 
proj ected 1 986 wastewater treatment demand for the pri mary study area is 1 900 Li s ,  whereas  the 
projected demand of the i n-mi grat i n g  DWP F cons truct i on l a bo r force and t he i r  dependents i s  
expected t o  b e  approximate l y  1 3  Li s ,  o r  approx ima te l y  0 . 7% of the total i nd i genous demand from 
1 980 to 1 986 . 

Police . Construct i on of the DWPF i s  not anti c i pated to adverse ly  affect the l aw enforcement 
ca pabi l i t i e s  o f  a ny o f  t h e  s i x  count i es i n  t h e  pri mary study area a s  s hown i n  t h e  Tabl e K . 1 3 .  

Table K . 1 3. Im pact of DWPF construction on law enforcement personnel 
of a rea 

Projected n u m ber of P rojected 
I n crease C o u n ty law enforcement officers. increase 

1 986 due to DWPF 
(%) 

A iken 194 3 1 . 6 
A l lendale 26 0 0 
B am berg 3 1  0 0 
B arnwel l 45 1 2 .2  
C o l u m b i a  45 0 0 
R ichmond 384 2 0 .5  

Source: R ef. 3. 

To a s sess  the i mpact of the i n-mi grati ng l a bor force and thei r dependents , the rat i o  of enforce
ment personnel per 1 00 popu l at i on was mul t i pl i ed by the i n -mi grati ng popu l a t i on . As suming  that 
the rat i o  i s  an i nd i cat i on of adequate l aw enforcement agency manpower l evel s ,  the i n-mi grat i n g  
l a bor force a n d  the i r  dependents may req u i re three o r  fewer add i t i onal l aw enforcement officers 
per county to serv i ce thei r needs between 1 982 and 1 986 . The number of add i t i ona l  pol i c e  
offi cers requ i red by t h e  i n-mi grati ng l a bor force a n d  dependents i s  an i n s i g n i fi ca nt port i on 
( 4 . 5% or l es s )  of the total number of l aw enforcement off i cers i n  each county i n  1 986 wi thout  
the fac i l i ty .  

Fire . Construc t i on o f  the DWPF may i ns i g n i f i cantl y affect the fi re-f i g ht i ng servi ces i n  the 
s i x  count ies of the pri ma ry study area a s  s hown in  Ta bl e K . 1 4 .  
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Table K . 1 4. Impact of DWPF construcllon on fire 
department personnel in area 

County Projected n u m ber Projected I nc rease 
of f i remen, 1 986 i ncrease (%) 

due to DWPF 

A iken 547 7 1 . 3 
A llendale 69 1 1 . 5  
Bamberg 1 1 4 1 0.9 
Barnwell 228 7 3. 1 
Columbia 202 1 0.5 
R ichmond 369 2 0.5 

Sou rce: R ef. 3. 

To a s sess  the impact of the i n-mi grati ng constructi on  l abor force a nd the i r  dependents , the 
rat io  of  fi re department personnel per 1 000 popu l at ion  for each county wa s mul t i p l i ed by the 
i n-mi grati ng popu l a t i on . Assumi ng that the rat i o  coeffi c i ent  is an  i nd i cation  of adequate f i re 
depa rtment manpower l evel s ,  the number of add i t iona l  fi remen projected to be needed to servi ce 
the i n-mi grat i ng l abor force and the i r  dependents wi l l  be an i ns i gn i fi cant port i on ( 3% or l es s )  
of  the total number of  fi remen i n  each county i n  1 986 wi thout the fac i l i ty .  Al though the 
i n-mi grat i ng l abor force may need a s  many a s  7 add i t i onal  fi remen in  Ai ken a nd Ba rnwel l counties  
to  serv i ce thei r need s ,  the major ity of these  add i t i onal  f i remen i s  anti c i pated to  be  vol u nteers 
because 79% a nd 98% of  the fi remen i n  Ai ken and Barnwel l count i es , respecti vel y ,  cu rrently  a re 
vo l unteers . 

Pub l i c  fi nance. Because the construction  a nd operat ion  of the DWP F i s  a Federal project , no 
property taxe s wi l l  be  generated from the fac i l i ty for l ocal  j ur i s d i cti ons . An i ncrease i n  
l ocal  property tax revenue may resu l t  from the purchases made by construction  and operat ion  
workers of  newl y constructed hou s i ng and from pos s i bl e  expans ion  i n  the  commerci a l  sector .  
S i m i l ar l y ,  var ious  sa l es a nd  use  taxes on purchases made by DWP F workers and  those i n  s upport i ng 
servi ce i ndustr i e s  w i l l  a s s i st l ocal  j uri sd i cti ons i n  pay i ng for serv i ces provi ded to those 
i nd i v i dua l s .  

Pub l i c  serv i ce impacts a s  a resu l t of  DWP F constructi on wi l l  be m i nor i n  most  cases  and essent i a l l y  
o f  a s u btl e ,  i ncremental nature .  Whereas  var ious  sources o f  revenue d o  ex i st ,  the i nab i l i ty of 
a l l  l ocal  j u ri s d i ct ions , for e i ther geograph ica l  or l egal  rea sons , to l evy a property tax on 
the proposed fac i l i ty e l i m i nates an  essen t i a l  revenue source that normal l y  a s s i sts  l ocal  govern
ments in payi ng the costs of  publ i c  serv i ces for the fam i l y  u n i t .  I n  effect , th i s  gap requ i res  
t he  s u b s i d i zat ion  o f  serv i ces to  s i ngl e-fam i l y  u n i ts norma l l y  prov i ded through  property taxes 
on commerci a l and i ndustr ia l  property . Th i s  s hortfa l l in revenue ,  a l though i t  is expected to 
be a re l at i ve ly  sma l l proport i on of each commun i ty ' s  aggregate l ocal  budget , may have to be 
made up  e i ther through  revenue from other l ocal  or state sources or  through a modest reduction  
in  servi ces , such  a s  h i gher student to teacher rat io s  or  l ower pol i ce to  per  1 000 popu l a t i on 
rati os . 

Economi c base .  Of the 5000 d i rect jobs created by the construction  of the fac i l i ty ,  approx imate l y  
3400 wi l l  be fi l l ed by l ocal  res i dent s .  These j obs wi l l ,  i n  turn , create i n d i rect a n d  i nduced 
jobs . * The major ity of  these i nduced and i nd i rect jobs wi l l  be met by i ncreased h i ri ng of 
persons in  the l a bor market for ful l - and part-time posi t i ons , by i ncreased use  of the exi st i ng  
empl oyed l abor force by chang i ng the i r  status from part- time to  fu l l -time emp l oyment , a nd  by 
the u se of  overt ime to meet part icu l ar  l a bor demand . Such  action cou l d  res u l t i n  a reduction  
in  the unempl oyment rate  and make  use  of the exi s t i ng l abor sources , wh i c h ,  i n  turn , ra i ses the 
wages p a i d  by empl oyers as they compete for workers . For a temporary construct i on workforce , 
however ,  the i nduced effects wi l l  be sma l l s i nce empl oyer ' s  w i l l ma ke u se of excess  capac i ty 
( e . g . , i n  the reta i l  and  servi ce sectors ) and therefore wi l l  be s l ow to make new i nvestment or  
h i re permanent empl oyees . 

The d i rect s a l a ry i ncome res u l t i ng from the constructi on of the fac i l i ty i s  approx imate ly  
$64 . 7  m i l l i o n  i n  1 980 dol l a rs .  T he  average i ncome per d i rect worker i s  $1 3 , 700 and $1 2 , 200 for 
i nd i rect- i nduced workers , a l l  i n  1 980 dol l ars . The i mpact of th i s  i ncrea sed i ncome and emp l oy
ment on the primary study a rea ' s  econom i c  base wi l l  be m i n ima l . 

The i ncreased i ncome and empl oyment resu l ti ng from the fac i l i ty ' s  construct i on ,  however , may 
res u l t i n  a ri se  i n  l oca l  p r i ces a nd may st imu l ate an i ncrease in l ocal  wage rates and a strong 

* 
I nd i rect jobs  a re those created by the i ndustr i a l  act i v i ty generated by DWP F  construction  

or  operat ion  purc ha ses . Induced j obs a re those created by worker expend i tures for househo l d  
expenses  and personal  consumpt i on ( i . e . , those deri ved from i ncome effec ts ) .  
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consumer demand . Another resu l t  of rapi d l y  r l s l ng i ncome cou l d be the onset o f  l ocal  i nfl at ion  
i n  the pr ices  of property , rents , and  consumer good s , whi ch cou l d be  parti cu l ar ly  dama g i ng to 
the poor and those on fi xed i ncomes . 

Overa l l ,  there wi l l  be l a rge g a i n s  i n  construction  sector empl oyment and i n come a s soci ated w ith  
t he faci l i ty ' s  construct i on ,  part icu l ar ly  for  s k i l l ed craftsmen and  general l abor .  Agri cul tura l  
l abor wi l l  become even  more scarce . There wi l l  be strong demands on hous i ng ,  motel s ,  restaurant 
serv i ces , and  other supporti ng sectors such as bu i l d i ng mater i a l s ,  uti l i t i e s , a nd tran sporta t i on 
i n  the i r  ro l es a s  i nd i rect s upport i ng sectors and i nduced s upport . 

Transportation . The constructi on of the DWP F  wi l l  enta i l  the emp l oyment dur i ng the pea k con
struction year of approximate l y  5000 new empl oyees . As only a sma l l porti on of these new 
empl oyees wi l l  not be i nd i genous to the area , i t  can be expected that a re l ati vely sma l l s h i ft 
i n  exi sti ng traff i c  pattern s wou l d occur a s  i nd i genous popu l at i on wi thi n the study area a s  wel l 
a s  i n-mi grat i ng construct ion  workers commute to and from the p l ant s i te .  

The road s  and h i g hways most l i ke l y  to be ut i l i zed i n  the commutati on pattern i nc l ude : Roads 4 ,  
F ,  E ,  and  2 w i t h i n the Savanna h Ri ver P l ant ;  State H i g hway 1 25 from the Savannah R iver  P l ant to 
North Augusta , i nc l ud i ng the vari ous  br i dge  cross i ng s  i nto the C i ty of Augusta ; and  State H i g hway 
1 9  from SRP to the c i ty of Ai ken . I t  can be expected , g i ven the commuti ng pattern of the 
exi st i ng S RP work force , that a pproximate ly  42% of  the construction  wo rk force wi l l  commute u p  
t h e  S . C .  H i g hway 1 25 corri dor , a n d  rough ly  45% of t h e  construction  work force wi l l  commute u p  
the S . C .  1 9  corri dor .  Tabl e K . 1 5  depi cts the estimated n umber of work tri p veh i c l es that cou l d  
b e  anti ci pated over these and other corri dors i n  rel ati onsh i p to 24-h average da i l y traffi c 
i nformati on . Tabl e K . 1 5  i s  based on 5000 DWP F  constructi on workers a ssumi ng a n  average vehi c l e  
occupancy o f  2 . 5  passengers per veh i c l e .  D i stri buti on i s  based o n  exi st i ng commutat i on patterns 
of workers at  SRP . 

Table K.1 S. Traffic by corridor from DWPF construction workers 
at 1986 peak 

Corridor 

S.C.  1 25 from SRP to U .S.  278 
S.C. 19 from SRP to S.C . 87 
S.C. 64 from SRP to U .S. 278 
S .C.  1 25 from SRP to S.C .  19 

Sou rce: Ref. 3. 

Ex isting average dai ly 
vehicular 

traffic 

270(}. 4 1 00 ( 1 975) 
380(}'8500 ( 1 975) 
55(}' 3800 ( 1 978) 
80(}'2200 ( 1 978) 

Est imated n u m be r of 
construction worker 

veh ic les 

840 
900 
220 

40 

As a percentage of the tota l resi dent popu l at ion  of the primary study area , the add i t i ona l  
vehi c l e s  and tri p ma k i n g  assoc i ated w i th the  construction  l abor force and  its  dependents wi l l  
probabl y be i n s i gn i f icant ,  a l though d u r i ng pea k periods  of travel , some add i tiona l  traffi c 
conges t i on may be ant ic i pated . The degree of traff ic  congesti on a ssoci ated wi th the construct ion  
l abor force i s  a nt ic i pated to  be i nd i rectl y proporti ona l  to  the  d i stance of the  po i n t  of con
gestion from the Savannah R i ver P l ant , i . e . , the further away from SRP the l es s  l i ke l i hood that 
traffi c conges t i on is  d i rect ly  a s soc i ated wi th the peak construct ion  l abor force . Both S . C .  
1 25 and 1 9  from S RP to the c i t i e s  o f  Augusta and Ai ken a re and wi l l  conti nue to be the most  
heav i l y  u t i l i zed , but  both  a re a l ready four- l ane h i g hways . 

Potenti al impacts on other modes  of trans porta t i on wi th i n  the primary study area are anti c i pated 
to be modes t ,  a nd wi l l  be p ri mar i l y  dependent on the mode of s h i pment of heavy equi pment and 
construct i on products . 

H i s tori c and  archaeo l ogi ca l  resources . W i thi n the  l arger soci oeconom ic  area impacted by the 
construction  of the DWP F ,  h i stor ic  and archaeo l og i cal  s i tes  coul d be d i stu rbed because  of the 
i nd i rect commerci a l and  res i dent i a l  devel opment wi thi n the area . 

The proposed DWPF s i te has  been surveyed for archaeo l og i ca l  s i tes ; no s i gn i fi cant resources 
were di scove red ( Sect . 4 . 1 . 3 ) .  A f i nd i ng of " no impact" was proposed by the Savannah R i ver 
Operati ons  Offi ce wi th  the concurrence of the South Carol i na Sta te H i stor i c  Preservati on Off icer 
( Append i x  I ) .  Th ere shou l d  be mon i tori ng during  excavation to protect buri ed s i tes  that mi ght 
be encoun tered . s  
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K . 4 . l . 2 Reference immobi l i za t i on a l ternati ve wi th Vogtl e on sc hedul e ,  Scenario  2 

S i g n i f icant  data and impact concl u s i ons a bout th i s a l ternat i ve whi c h  are s umma r i zed i n  Tabl e 5 . 1  
are d i scussed here i n  more deta i l .  

Work force . Whi l e  the tota l  work force i s  a l s o  5000 for t h i s  scena ri o ,  the n umber of i n -movers 
i s  reduced to 870 because of the opti mum i nteract ion wi t h  the Vogt l e p l ant  construct ion  sc hedu l e .  

Popu l a t i on . Based on the methods and a ssumpt ion s  descri bed i n  Scenar i o  1 ,  i t  wa s est imated 
that the re l ocati ng workers and the i r  dependents  wou l d  add 2 1 09 pe rsons  ( Tab l e  K . 2 )  to the s tudy 
a rea between 1 983 and 1 986 .  The est ima ted d i s tri bution  of the re l ocat i ng  popu l at ion  by county 
i s  presented i n  the fo l l owi ng  tabl e :  

Ai ken 
Al l enda l e  
Bamberg 
Barnwel l 
Col umb i a  
R i c hmond 

Total 

Est ima ted popu l at ion  added by DWPF 
construction  between 1 983 and 1 986 

1 043 
60 
55 

363 
1 00 
488 

2 1 09 

The impact of  DWPF con s truc t i on i s  expected to be sma l l s i nce the es t ima ted popu l at ion  i ncrease 
i s  l es s  than 2% of  the tota l popu l at ion  in each of the f i ve count i e s .  

Hou s i ng.  The n umber of  workers i n-mi gra t i n g  to the a rea wi l l  be l es s  than that i n d i cated for 
Scenari o 1 .  As a res u l t ,  the i r  i ncremental i mpact on the l ocal  hous i ng market w i l l  be sma i l 
though i t  wou l d  exacerbate an a l ready t i g ht hou s i ng marke t .  There i s  l i ke ly  t o  b e  a s hortage 
of s i ng l e-fam i ly u n i ts in Al l enda l e  and Bamberg counti es , but demand from DWPF construct ion  
workers wi l l  on ly  be 0 . 1 %  of total  demand . Barnwel l Cou nty wi l l  exper ience a shortage i n  mobi l e  
home and mu l t i fami l y  u n i ts ,  b ut  the total demand from DWPF wo rkers w i l l  be j u s t  2% o f  the tota l . 
The resu l t i ng i mpacts are s im i l ar to but l es s  than those descri bed for Scena r io  1 .  

Pub l i c  serv i ces 

Schools . The n umber of school -age ch i l dren assoc i ated wi th the i n-m i g rat i ng constructi on l a bor  
force i n  th i s  scenar i o i s  proj ected to  be  l es s  t han  t he  number of school -age c h i l dren associ ated 
wi th the i n-m i grat i ng con struct i on l a bor force in Scenar i o 1 .  As a res u l t ,  the impact of the 
i n-mi gra t i n g  school -age c h i l dren on most  sc hoo l d i s tr i c ts wi l l  be m i n ima l  except for Barnwel l ,  
Bl ackvi l l e ,  Wi l l i ston , and Co l umb i a  County .  The crowded or  overcrowded cond i t i on s  a l ready 
exi s t i n g  i n  Bamberg , De nmark-Ol a r ,  and Al l enda l e  d i s tr i cts between 1 983 and 1 986 cou l d  be 
s l i ght ly  exacerbated . The resu l t i ng i mpacts are somewhat l es s  than those descri bed i n  Scenar i o  1 .  

Water. None of the prima ry s tudy area counties  are expected to devel op  a shortage i n  ex i st i ng 
water supp l y ;  however ,  l oca l i zed or i nd i v i dua l  system , d i s tr i but ion , and storage req u i rement  
probl ems may deve l o p .  As  a percentage of the total  i nd i genous demand , the DWP F i n-mi gra t i n g  
cons truct i o n  l a bor  fo rce a n d  i ts dependents w i l l  n o t  have a n  impact on l oca l  water systems . 

Based on  the same a ss umpt i on s  a s  those u sed i n  Scenar i o  1 ,  the tota l water demand through 
i nd i genous popul a t i on wi th i n  the  primary s tudy area is  projected to be 3 1 00 Lis . The proj ected 
DWPF i n-mi grati ng construct ion  l a bor  force and the i r  dependents are , g i ven the a ssumpt ions  a s  
prev i ou s l y  s tated , expected t o  demand a bout 1 3  Lis of pota b l e  wa ter , or  0 . 4% of  the tota l 
potab l e water demanded by the i nd i genous popu l at ion  growth from 1 980 to 1 986 . 

Sewag�. The add i t i onal  i n -mi gra t i ng popu l a t i on i ncrease  res u l t i ng from construc t i on of the 
DWPF l S  not a n t i c i pated to have s i g n i fi cant  impacts on the county wa s te treatment systems i n  
the  pr imary s tudy a rea . 

Ba sed on the same a s s umptions  a s  those used i n  Scenar io  1 ,  the projected 1 986 wa stewater demand 
for the pr ima ry s tudy a rea i s  1 900 Li s ,  wherea s the projected demand for the i n-mi g rat i ng DWPF 
construct ion  l a bor fo rce a nd the i r  dependents i s  expected to be 9 Lis , or  a pproximatel y 0 . 5% of 
the tota l i ncreased i nd i genous demand for the peri od of 1 980 to 1 986 . 
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PoLice and Fire . The DWPF constructi on duri ng Scenari o 2 i s  not a n t i c i pated to i mpact pol i ce 
serv i ce i n  the s i x  counti es of the pr imary s tudy are a .  T h e  n umber o f  i n-mi gra t i n g  construct ion  
and construct ion  management workers i n  th i s  scenari o i s  sma l l er than  that  i n  Scenar io  1 .  Ass umi ng  
t hat  t he  exi s t i n g  rat i o s  of l aw enforcement a nd  f i re department  personnel per  1 000 popu l at i on 
refl ect a n  adequate l evel of serv i ce ,  the n umber of addi t i ona l  l aw enforcement and fi re department  
personnel requ i red to serve i n  i n-mi grati ng l abor force and the i r  dependents a l so i s  anti ci pated 
to be sma l l er i n  Scenar io  2 than i n  Scenari o 1 .  The impact of the i n-mi g rati ng l abor force on 
pol i ce and f i re departmen t serv i c e ,  therefore , is  a l so anti c i pated to be l ess . 

Land u s e .  A smal l er number of workers are expected to i n-mi grate i n  th i s  scena r i o  than w i th 
Scenar io  1 .  Even w i th Vogtl e del ayed , a s  i n  the maxi mum i mpact cas e ,  the a n t i c i pated i mpacts 
on l and use  are expected to be overshadowed by normal growth i nfl uence s .  Therefo re , the proj ected 
i mpacts cau sed by a sma l l er n umber of i n -mi grat i ng cons truct i on workers i s  a l so expected to be 
i ns i gn i f i can t .  

H i s tori cal  and archaeol ogi cal i mpacts . H i s tori cal  and archaeo l o g i ca l  i mpacts a re the s ame as 
for the Scenar io  1 .  

P ub l i c  fi nance . The number of i n-mi gra t i n g  con structi on workers i n  th i s  scena r i o  i s  proj ected 
to be l ess  than the n umbe r of i n-mi grat i n g  cons truct ion  workers d i scu ssed . As a resu l t ,  the 
contri but ion of the i n -mi grat i ng  cons truct i on workers to l ocal  property tax revenues and s a l e s  
and  use  t a x  revenues may be reduced . Concu rrentl y ,  however ,  t h e  expendi tures o f  l ocal  government 
for pub l i c  serv i ce i mprovements necess i tated by the i n-mi grat i ng l abor force wi l l  proba b l y  be 
l es s  than that d i scus sed i n  Scenari o 1 .  

Econom ic  base .  The d i rect n umber of workers associ ated wi th the faci l i ty i s  the same a s  i n  
Scenari o 1 .  The i nd i rect and i nduced empl oyment and i ncome effects  wi l l  be l es s  than for the 
p rev i ous  scenari o .  Th i s  is because the n umber of i n-mi grat i ng workers is l ess  wi th Vogtl e on 
schedu l e  than if it  is  del ayed , i nduc i n g  fewer di rect and i nd i rect impacts . The many i mpacts 
descri bed for Scena r i o  1 are s l i ght ly  reduced for th i s  scenari o .  

Trans portati on . The constructi on l abor force a s soci ated wi th the scenar io  i s  equal  to that 
di scus sed in  Scenari o 1 .  As a resu l t ,  the i mpacts are s i mi l a r to those descri bed for that 
case . 

K . 4 . 2  Operat ion  

K . 4 . 2 . 1  Reference i mmob i l i za t i on a l ternat ive ( Vogt l e del ayed)  - scenari o 

Work force . An operat ion s  work force of 694 i s  anti ci pated for a l l the reference a l ternat i ves , 
res u l t i n g  i n  about 333 i n -mov i n g  wo rkers i n  Scenari o 1 .  

Popu l a t i on . Because operat ions  emp l oymen t  i s  more permanent than construct ion empl oyment , 
h i gher proport ions  of certa i n  categories  of the operati ons  work force are l i ke ly  to be i n-mi grants . 
Based on experi ence w i th SRP and other operati ons  work forces , i t  was a s s umed that 63 . 8% of the 
i n -mi grat i n g  operati onal workers wou l d be marri ed and 1 2 . 3% s i ng l e  parents . Proj ect i ons of 
average househo l d  s i ze based on Census  Bureau proj ec t i on s  of nat iona l  averages set the expected 
fami l y  s i zes at 3 . 0  for marri ed wi th fami l y  and at 2 . 04 for s i ng l e  parent opera t i ona l  workers . 
Based on these a s s umpti ons ,  the operati ona l  l abor force and the i r  dependents rel ocati ng i nto 
the pri ma ry s tudy a rea wou l d  total 793 persons between 1 988 and 1 989 . The est imated di stri bution  
of the rel oca t i n g  popu l at i on i s  presented in  the  fol l owi ng tab l e :  

County 

Ai ken 
Al l endal e 
Bamberg 
Barnwel l 
Col umb i a  
R i c hmond  

Total 

Esti mated popu l ati ons added by 
DWPF opera t i on between 1 988 and 1 989 

503 
1 7  
1 7  
86 
38 

1 32 
793 
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Th i s  popu l a t i on d i s tri bution by county was ba sed o n  trends s hown over the l a st ten years i n  the 
res i dent i a l  cho i ces  of  present SRP workers . The opera t ion of the DWP F wi l l  have l i ttl e impact 
on the study a rea popu l at i on because the estimated i ncrea ses a re l es s  than 1 %  of each county ' s  
projected 1 980 popu l a t i on . 

Hou s i ng .  T he  workers rel ocati ng w i t h i n  the primary study a rea wi l l  req u i re approximate ly  333  
hous i ng u n i ts w i t h i n  the s i x-county a rea i n  1 989 . Thi s i s  a sma l l percentage  of tota l demand 
for hou s i ng and , a s  a resul t ,  wi l l  have an  i n s i g n i f i cant impact on the ava i l a b i l i ty and cost of 
hou s i n g .  

Land u s e .  T h e  DWP F  wi l l  be constructed and operated at  the exi st i ng SRP s i t e ,  wh i c h  i s  a l ready 
dedi cated to DOE D�fense  Program acti v i t i es .- Therefore ,  no change in agri cu l tural or  recrea t i onal  
l and use offs i te i s  expected to occur a s  a resu l t of d i rect constructi on act i v i t i es ons i te .  

I n  the l arger soci oeconom i c  reg ion  impacted by the DWP F  operati onal  l a bor force , the i mpact i s  
expected to be l es s  than that cau sed by constructi on . Because  the effects of  the constructi on 
work  force on l and u se  a re overshadowed by the norma l i nfl uence of growth , i t  can  be expected 
that the effect of  the operat ional  work force on l a nd u se  patterns wi l l  be even l es s  s i g n i f i cant  
than  that  caused by  constructi on . 

P u b l i c  serv i ces 

Schools. The opera t i on of the proposed DWP F  i s  not expected to i mpact any of  the n i ne s chool 
d i stricts  in the  primary study a rea . I t  i s  a s s umed that each ma rri ed i n-mi grat i ng operati onal  
worker wi l l  be accompan i ed by 0 . 5  schoo l -age c h i l dren . Based on th i s  a s s umpt i on , a tota l of 1 42 
school -age c h i l dren may be a ssoc i ated wi th  the i n-mi g rati ng operati onal  l abor force between 
1 988 and 1 989 . The d i stri bution  of the i n-mi gra t i ng schoo l -age ch i l dren in the primary study 
a rea i s  based on the d i stri bution  of  the i n-mi g rating  operati onal  l a bor  force and the i r  dependents . 
The absol ute number of school -age c h i l dren a s soc i a ted w ith  the i n-mi g rati ng l a bor force who 
cou l d  be added to each school d i strict  between 1 988 a nd 1 989 i s  too sma l l ( 3  to 90 school -age 
ch i l dren per county) to stra i n  s chool d i stri ct fac i l i t i es . 

Water and sewage.  The i n-mi g rati ng DWP F operat iona l  l a bor  force and the i r  dependents wi l l  have  
no l mpact on the capa c i ty of  water systems wi th i n  the primary study co unt i es , ba sed on the i r  
i ns i g n i f i cant  demand i n  rel a t i ons h i p  to the i nd i genous demand . 

Police and tire . The opera t i on of the DWPF i s  not expected to impact the primary study a rea ' s  
pol l ce or fl re-fi ght i ng serv i c e .  T h e  number of i n-mi g ra t i ng operati ona l workers a s soc iated 
w ith  th i s  scenar io  i s  much sma l l er than the number of  i n-mi g rati ng construction  workers . 
Ass umi ng that the  present rat i o  for fi re-fi ghti ng and l aw enforcement personnel per 1 000 popu l a t i on 
refl ects adequate l aw enforcement agency manpower l evel s ,  no add i t i ona l  f i re-f i g ht i ng  or l aw 
enforcement offi cers a re expected to be req u i red a s  a res u l t of the i n-mi g ra t i ng l a bor force i n  the 
s i x  count ies  of the prima ry study a rea . 

P ub l i c  f i nance. The DWP F  w i l l  be owned by DOE duri ng the operat iona l  pha s e .  As a resu l t ,  no 
property taxes w i l l  be  generated from the fac i l i ty .  I t  i s  pos s i bl e  that i n-mi g ra t i ng operat i ona l 
workers may affect l ocal  property taxes a s  they seek hous i ng .  Th i s  impact i s  expected to be 
i ncremental and  not s i g n i f i cant enough to warra nt an  i ncrea se  in new construction  of publ i c  
fac i l i t i es . Sa l es and  u se  taxes on purcha ses made by DWPF workers and those i n  support i ng 
s ervi ce i ndustri e s  can be expected to a s s i s t  l ocal  j u r i s d i ct ions i n  pay i ng for a ny i ncreases i n  
publ i c  servi ces provi ded these i nd i v i d ua l s  but wi l l  not cover the fu l l  cost o f  res ident i a l  
serv i ces  norma l l y  pa i d  a s  taxes by private i ndustry . 

Economi c bas e .  O f  t h e  7 0 0  d i rect j o b s  created b y  t h e  operat ion  o f  t h e  fac i l i ty ,  approximate ly  
370  w i l l  be fi l l ed by l ocal  res i dents . T hese  7 00 j obs wi l l ,  i n  tu rn , crea te i nd i rect and  
i nduced jobs . The majori ty of i n d i rect and i n duced jobs wi l l  be met  by  i ncrea sed h i r i ng of 
persons in  the l ocal  l a bor ma rket for ful l - and part-t ime pos i t ions , i nc reased u se  of  the 
exi sti ng  emp l oyed l abor force by chang i ng the i r  status  from part-ti me to fu l l -t ime empl oyment ,  
a nd the u s e  of overtime to  meet parti cu l a r  l a bor demand . Such  act ion  wou l d res u l t i n  a s l i ght  
reduc ti on in  the unempl oyment rate.  

The d i rect i ncome res u l t i ng from the operat ion  of the fac i l i ty is approximate l y  $2 1  m i l l i on i n  
1 980 do l l ars . The average i n come per d i rect worker i s  $30 , 000 and $20 , 000 for the i nduced 
worker , a l l in 1 980 dol l a rs . The impact of t h i s  i ncrea sed i ncome and empl oyment on the primary 
study a reas ' s  economi c base wi l l  be pos i t i ve ,  though m i n i ma l . 

Transportat i o n .  Because  t h e  operati on-phase work force i s  s i gn i f icant ly  sma l l er than the 
construct i on-phase work force , no impacts a re anti c i pated . 
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H i stori cal and  archaeol ogi ca l  i mpacts . Because no a rchaeo l og i c a l  or h i stor ica l  s i tes l i e  
wi th i n the s i te l ocat i on and  a ny i mpact to s urroundi ng s i tes wi l l  occur du r i ng the construction  
and  secondary devel opment p hases of the operati on , no s i gn i fi cant new impact i s  expected to  
resu l t from the normal operat i n g  procedures of the  DWP F .  

K . 4 . 2 . 2  Reference i mmobi l i zati on a l ternati ves 

Reference a l ternati ve on s chedu l e ,  ( Vogt l e  on  schedu l e )  - Scenari o 2 

Wo rk force .  The impacts of t h i s  scenari o  are i denti cal to those i n d i cated i n  the secti o n  
dea1 i ng wi th Scenari o 1 .  

Popul at ion . The i mpacts of th i s  scenar io  a re i dent ica l  to those i nd i cated i n  the sect i on 
deal i ng w i th Scenari o 1 .  

Hou s i ng .  Impacts are i dentica l  to  those of Scena rio  1 .  

Land u s e .  Impacts a re i denti cal  t o  t hose of Scenar io  1 ( i . e . ,  very smal l ) .  

P u b l i c  serv i ces . The negl i g i bl e  serv ices  i mpacts of th i s  scenario  are i dentica l  to those of 
Scenari o  1 .  

P ub l i c  fi nance .  Impacts a re i dentica l  to those of Scenari o 1 .  

Economi c base .  The d i rect number of  workers associ ated wi th the fac i l i ty i s  the same a s  for 
Scenari o 1 .  However , the d i stri bution  and settl ement pattern may be d i fferent ,  and as a res u l t  
the i mpacts o n  empl oyment and serv i ces  wi l l  vary but wi l l  a pproximate Scenar io  1 .  

Transportat ion . Because  the operation  phase work force i s  s i gn i f i cant l y  sma l l er than the 
construct ion phase work  force , no impacts are anti c i pated . 

H i stori ca l  and  archaeo l ogi ca l  i mpacts . Because no archaeo l og i ca l  or h i storica l  s i tes l i e 
wi th i n the s i te l ocation  and  a ny impact to s urroundi ng s i tes wi l l  probably occur duri ng the 
construction  and  secondary deve l o pment phases of the operat ion , no s i g n i f i cant i mpact wi l l  
resu l t from the norma l operat ing  procedures o f  the DWP F .  

K . 5 DELAYED REFERENCE I MMOB I L I ZATION ALTERNAT I VE ( SCENARI O  3 )  

K .  5 . 1  Construct ion  

Summary data and i mpact concl u s i on s  for  th i s  scenar io  are  shown i n  Tabl e 5 . 22 .  

Wo rk force 

The total work force ( 5000) for the DWPF de l ayed reference a l ternati ve i s  the s ame as that for 
the reference a l ternati ves Scenarios  1 and 2 ( Ta bl e K . 2 ) . Of these ,  1 1 20 ( 690 craft workers 
and 430 overhead workers ) a re expected to be  i nmovers to the primary study area , a s  d i scussed 
in  Appen d i x  H .  

Popu l a t i on 

Based on U . S .  Census  project ion s  of persons per househo l d ,  the numbers of persons  per househo l d  
i n  1 992 to 1 996 i s  s l i ght ly  sma l l er than the proj ected n umbers o f  persons per househo l d i n  1 982 
and 1 986 , Thu s , a l though most  other cond i t i on s  rema i n  the same a s  in Sec t .  5 . 1 . 1 . 1 - construct ion  
p h a se ,  Scenar io  1 * - the  n umber of persons per  househo l d  for th i s  scenario i s  3 . 0  for i n 
mi grat i n g  construct ion  workers a n d  2 . 69 for construct ion  managers . Wi th th i s  set o f  a s s umpt ion s , 
the i n -mi gra t i n g  l abor force and the i r  dependents wou l d  total 2500 persons i n  the 1 992 to 1 996 
peri od . The es t ima ted d i stri bution  of the re l ocati ng popu l at i on i s  presented in the fo l l owi ng 
tabl e :  

* Th i s  a l ternati ve d i ffers from the prev iou s  ones i n  that no i nteract ion  w i th Vogtl e i s  
anti c i pated i n  the 1 993 to 1 996 t ime frame.  Vogt l e  i s  expected to be compl eted i n  the 1 980s . 



County 

Ai ken 
Al l enda l e  
Bamberg 
Ba rnwel l 
Col umb i a  
Ri c hmond 

Tota l 
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E st imated popu l at ion added by DWP F  
construct ion  between 1 992 a n d  1 996 

1 1 34 
79 
66 

463 
1 3 5 
623 

2501 

The i mpact of the DWP F construc t i on i s  expected to be sma l l beca use  popu l at ion g rowth res u l t i ng 
from DWPF wi l l  be l ess  than  2% of each county ' s  tota l 1 996 popu l at ion . The 2% i ncrease i n  
Ba rnwel l County may res u l t i n  a s  much a s  a 4% popu l a t i on i ncrease i n  the c i ty o f  Ba rnwel l ,  
whereas a l l other counties  wou l d  i ncrea se l ess  than 1 %  a s  a resu l t  of the DWP F .  

Hou s i ng 

Al though i t  i s  d i ffi cu l t to p redict  the nature of the hous i ng market i n  1 0  to 1 5  years , cu rrent 
i nd i cat ions  a re that the character i st i c s  that s tructure the ex i st i ng ma rket s ho u l d  conti nue : 
the hou s i ng ma rket cou l d be t i gh t .  

T h e  n umber of workers i n-mi grati ng t o  t h e  area wi l l  be l es s  than tha t i ndi cated for Scenar i o  
( 1 1 20 vs  1 4 50 )  b u t  greater than the number o f  i n-mi grants i n  Scena r io  2 (8 1 0 ) .  A s  a resu l t ,  
the i r impact o n  the l oca l  hou s i ng market wi l l  be sma l l  i n  re l at i on to overa l l  dema nd but cou l d  
exacerbate a n  a l ready t i ght hou s i ng market i n  the more rura l commu n i t i es . The res u l t i ng i mpacts 
a re s i mi l a r to but  l es s  than those descri bed in the Scenar io  1 ,  wi th the constructi on wo rkers ' 
hou s i ng demand havi ng l es s  of a n  impact on the l ocal  hou s i ng ma rket . 

Pub l i c  serv i ces 

Sc hool s .  The 488 school -age c h i l dren associ ated wi th the i n-mi g rati ng construction  l a bor fo rce 
l n  th i s  scenari o i s  proj ected to be l es s  than the number of schoo l -age ch i l dren a s soci ated w i t h  
t he  i n-mi grati ng construc t i on l abor force i n  Scenar io  1 but more t han  t hat  of Scena r io  2 .  As a 
resu l t ,  the impact of the i n-mi grat i ng schoo l -age ch i l dren wi l l  be sma l l  i n  mos t  sc hool d i str icts  
but  noti ceab l e  i n  Ba rnwel l ,  B l ackvi l l e ,  and  Wi l l i ston .  Any a l ready ex i s t i ng crowded o r  overcrowded 
condi t i on s  wi l l  be exacerbated between 1 992 and 1 996 .  The res u l t i ng i mpacts a re somewhat  l ess  
than those  descri bed in  Scenari o 1 but greater than  those  in  Scena r io  2 .  

Wa ter .  None of the pri mary s tudy a rea coun t i es is  expected to devel op a shortage in  exi s t i ng 
wa ter s upp ly  capa c i ty ;  however ,  l oca l i zed o r  i nd i v i du a l  system d i stri but ion  and storage requ i re
ment pro b l ems may devel op . As a percentage of the tota l i nd i genous demand , the new demand from 
DWPF i n-m i grat i ng construct ion  l a bor force and i ts dependents i s  so sma l l that i t  wi l l  not have 
an impact on  l ocal  water systems . 

Based on the s ame a ssumpt ion s  a s  those i n  Scena rio  1 ,  the tota l projected water demand through 
i nd i genous  popu l a t i on g rowth wi t h i n  the pr imary study a rea is  proj ected to be 3530 Li s .  The 
projected DWPF i n -mi gra t i ng construct i on l a bor  force and i ts dependents i s ,  g i ven the a s sumpti ons  
prev i o u s l y  s tated , expected to demand 22  Lis  of potab l e  water , or  0 . 6% of t he  tota l potab l e 
water demanded by the i nd i genous popu l a t i on growth from 1 980 to 1 996 . 

Sewage . The addi ti onal  i n-mi gra t i n g  popu l a t i o n  i ncrease caused by construct ion  of the DWP F i s  
not ant i c i pated to have s i g n i fi cant impacts o n  primary study area wastewater treatment systems . 
Al though a s hortage i n  wastewater treatment capac i ty i s  ant i c i pated to deve l op i n  Col umb i a  
Cou nty a s  a resu l t  of i nd i genous popu l at i on growt h ,  t h e  Cou nty h a s  a pol i cy o f  i n i t i a t i n g  
p l a n n i n g  fo r new fac i l i t i es when ex i st i ng fac i l i t i es reach 7 5 %  of thei r capa c i ty .  I t  i s  therefore 
anti c i pated that ex i s t i ng fac i l i t i e s  wi l l  e i ther be expanded or that new fac i l i t i e s  wi l l  be 
con structed to serve the projected popu l a t i on . 

Based on the same a s s umptions  a s  those i n  the reference a l terna t i ve ,  DWP F  on sched u l e and 
Vog t l e  del ayed , the  projected 1 996 wastewater demand for the primary study area is  21 90 Lis  
and the proj ected demand of the i n-mi grati ng DWPF construct ion  work force and its  dependents  i s  
expected to be 1 3  Lis  o r  a pproximatel y 0 . 6% o f  the tota l i ncreased i nd i genous demand for the 
period of 1 980 to 1 996 .  
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Pol i c e .  The construct ion of the DWPF  u nder Scenari o 3 i s  not anti c i pated to affect pol i ce 
serv i ce i n  the s i x  count i es of the primary study area . The number of i n-mi grati ng construction  
and construction management wor kers i s  sma l l er in  thi s scenari o than that  in  the  reference 
a l ternati ve , DWP F  on  schedu l e  and Vogtl e del ayed . As s um i ng that the ra t io  of l aw enforcement 
personnel per 1 000 popu l at ion  refl ects adequate l aw enforcement ,  the number of addi t iona l  l aw 
enforcement offi cers req u i red to serv i ce the i n-mi grati ng l a bor  force and the i r dependents i s  
l i kewi se anti c i pated to be sma l l er .  The effect of the i n-mi grati ng  l a bor force on po l i ce 
servi ce , therefore , i s  a l so anti c i pated to be l es s .  

F i re .  The constructi on o f  the DWPF i n  Scenari o 3 i s  not expected to affect fi re serv i ce i n  the 
�counti es of the pr imary study area . The i n-mi grati ng construct ion  l abor force assoc i a ted 
wi th th i s  scenari o i s  smal l er than that of Scenar io  1 .  Assumi ng that the rati o of fi remen per 
1 000 popu l at i on i s  an  i nd i cation  of adequate fi re protecti on , the number of addi ti onal  fi remen 
requ i red to serve the i n-mi gra t i ng l a bor force and the i r  dependents i s  l i kewi se anti c i pated to 
be sma l l er .  Therefore , the impact of the i n-mi grati ng l abor force on f i re serv i ce i s  a l so 
anti c i pated to be l es s .  

Pub l i c  fi nance 

The n umber of i n-mi grati ng constructi on workers i n  th i s  scenar io  i s  proj ected to be l es s  than 
the n umber of i n-mi grati ng construction  workers d i scussed in Scenari o 1 .  As a res u l t ,  the 
contri but ion  of the i n-mi grati ng construct ion  workers to l ocal  property tax revenues a nd s a l e s  
a n d  u se  tax revenues may be reduced . Concurrentl y ,  however,  t h e  expendi tures o f  l ocal  government 
for pub l i c  serv i ce improvements nece s s i tated by the i n-mi grati ng l abor force wi l l  probably be 
l es s  than that d i scus sed in Scenario  1 .  

Transportation  

The construct ion l abor force a s soc i a ted w ith  thi s scenar io  i s  equal  to  that di scussed in  
Scenari o 1 .  Al though the  d i stri bution of the  work  force vari es s l i g htl y ,  the i mpacts are 
s i mi l ar to those i n  Scenari o 1 .  

Economi c base 

The d i rect number of workers assoc i ated with the fac i l i ty is the same a s  in a l l reference 
ca ses . The i nd i rect and i nduced empl oyment effects wi l l  be l es s  than i n  Scenari o 1 but more 
than i n  Scenari o 2 .  Th i s  i s  because the number of i n-mi grati ng workers i s  l es s  wi th the p l ant 
del ayed ten years than if DWP F  i s  on  schedu l e  but Vogtl e i s  del ayed , i nduci ng fewer d i rect and 
i nd i rect impacts . The many i mpacts descri bed for Scenar io  1 are s l i g htl y reduced for th i s  
scenar i o .  

Land u s e  

A s  i n  prev iou s  scenar ios , the offs i te l and u s e  i mpacts of cons truc t i on are expec ted to be 
i ns i gn i fi cant because  constructi on wi l l  take pl ace at the Savannah Ri ver P l ant  ( S RP ) . The SRP 
i s  a l ready dedi cated to DOE Defense Program acti v i t i es . 

A sma l l er number of workers a re expected to i n-mi grate i n  th i s  scenar io  than wi th DWP F  on 
schedu l e ,  Vogtl e del ayed . Even with Vo gtl e del ayed , the anti c i pated i mpacts on l and use  are 
expected to be overshadowed by normal growth i nfl uences . Therefore , the proj ected i mpacts 
caused by a l es ser  number of i n-mi grat i ng construction  workers i s  a l so expected to be i n s i gn i fi -
cant . 

H i stori cal and archaeol ogi cal  i mpacts 

Recent s urveys of the DWP F revea l ed no archaeol og ica l  or h i s torica l  s i tes  wi th i n  the proposed 
DWP F  a rea . However , two s i tes  were d i scovered nearby that may be impacted a s  a resu l t  of 
constructi on acti v i t i es . 

Other archaeo l og i cal  and h i stori cal s i tes that l i e wi thi n the l arger soci oeconom ic  area affected 
by the construction  of the DWPF cou l d  be d i sturbed as a res u l t of the i nd i rect commerc i a l  and 
res i denti a l  devel opment wi thi n the area . Impacts are the same a s  for Scena r i o s  1 and 2 .  
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K . 5 . 2  Operat ion  ( Sc enari o 3 )  

T h e  a s sumpti ons a nd methods for estimati ng popu l at i on i ncreases a r e  t h e  same a s  i n  Scenar io  1 ,  
except that fam i l y  s i ze i s  a s sumed to be somewhat  sma l l er .  Un i ted States Cens u s  Bureau pro
j ecti ons s how the number of persons per househo l d  to be s l i ght ly  l es s  in 1 998 to 1 999 than i n  
1 988 to 1 989 .  Th u s , the number o f  persons per househo l d  for th i s  scenario  i s  a s sumed to be 
2 . 79  fo r ma rr i ed workers wi th fami l y  and 2 . 0  for s i ng l e  parent workers . Ba sed on these a s s ump
t i ons , the operationa l  l a bor  force and thei r dependents wou l d add 748 persons  to the study a rea 
between 1 998 and 1 999 . The est imated d i stri but ion  of  the re l ocati ng popu l a t i on i s  presented i n  
the fo l l owi ng tabl e :  

Co unty 

Ai ken 
Al l enda l e  
Bamberg 
Ba rnwel l 
Co l umbi a  
R i c hmond 

Total 

E st imated popu l ati on added by 
OWPF opera t i on between 1 998 and 1 999  

474 
1 6  
1 6  
81 
36 

1 25 
748 

The opera t i on of S RP wi l l  have l i tt l e  impact on the study area popu l ati on s i nce the es t ima ted 
i ncreases  are l es s  than 1 %  of  each county ' s  total 1 999  popu l a t i on . 

Hou s i ng 

The workers re l ocating  w i th i n  the primary study area wi l l  requ i re approximate ly  333 hous i ng 
u n i ts w i th i n  the s i x-county a rea . Th i s  i s  a sma l l  percentage of total demand for hous i ng and , 
a s  a res u l t ,  wi l l  have an i ns i gn i fi cant i mpact on the ava i l ab i l i ty and cost of hou s i ng .  

Pub l i c  serv ices  

Sc hool s .  The number o f  schoo l -age ch i l dren a ssoc i a ted wi th the i n-mi grati ng operat i ona l l abor 
force in th i s  scenari o i s  the same as the number of schoo l -age ch i l dren assoc i a ted w i th the 
i n -mi grat i n g  operat i onal  l abor force in Scenar io  1 .  Beca use the projected impact of the 
sc hool -age c h i l dren in both prev i o u s  cases , Scenar io  1 and 2, is v i rtua l l y  i n s i g n i fi cant ,  it i s  
anti c i pated that the sc hool impacts of t h i s  a l ternat ive ,  del ayed 1 0  years , wi l l  a l so be negl i g i bl e .  

Water and sewage . The i n -mi grati ng OWPF operati ona l l abor force and dependents wi l l  have no 
impact on the capac i ty of water or wastewater treatment systems wi th i n  the pri mary study a rea 
counti es , based on the i r  i n s i gn i fi cant demand i n  re l at i ons h i p  to the i n d i genous demand . 

Pol i ce  and fi re . The opera t i on of the OWPF i s  not expected to impact the primary study area ' s  
pol i ce or fi re-fi g ht i ng serv i ces . The number of i n-mi g ra t i ng operationa l  l abo r force i n  th i s  
scena r io  i s  projected to be the s ame a s  the i n-mi grati n g  operati onal  l a bor  force i n  the Scena rio  
and i s  thus , not expected to requ i re the  serv i ces of any add i t iona l  l aw enforcement offi cers or  
fi re fi ghters . 

Pub l i c  fi nance 

The OWPF wi l l  be owned by DOE . As a resu l t ,  no property taxes wi l l  be generated from the 
fac i l i ty .  It  i s  pos s i b l e  that i n-mi grati ng operationa l  workers may affect l oca l  property taxes 
as they seek  hous i ng .  Th i s  i mpact i s  expected to be i ncrementa l and  not s i gn i fi cant enough to 
warrant an i ncrease i n  new construction  of publ i c  fac i l i t i es .  

Sal e s  and  use  taxes on  purchases  made by OWPF  workers and those i n  support i ng servi c e  i ndustri es 
can be  expected to a s s i st  l ocal  j u r i sd i ct i on  in  pay i n g  for a ny i ncreases  i n  publ i c  serv i ces  
provi ded these i nd i v i dua l s .  

Econom ic  base 

The d i rect number of  workers a s soci ated w ith  the fac i l i ty is  the same a s  for Scenar io  1 or  2 .  
Howeve r ,  the d i stri buti on and settl emen t pattern may be d i fferent ,  a nd a s  a resu l t  the i mpacts 
on empl oyment and serv i ces wi l l  vary but wi l l  approximate the earl i e r  reference a l ternat i ve 
scenari os .  
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Transportati on 

Because  the operat ion  p hase  work  force i s  s i g n i fi cantl y sma l l er than the construct i on pha s e ,  no 
i mpacts are anti c i pated . 

Land u se  

The  DWP F  wi l l  be cons tructed and  operated at  t he  ex i st i ng Savannah  R i ver Pl a nt ( SRP )  s i te ,  
wh i ch i s  al ready dedi cated to DOE Defense Program acti v i t i e s .  Therefore , n o  change i n  agr icu l tura l , 
forest , o r  recreat i onal l ands wi l l  occur .  

I n  the  l a rger soci oeconom i c  reg i on i mpacted by t h e  DWP F  o perat iona l  l a bo r  force , t h e  i mpact i s  
expected t o  be s i gn i fi cantl y l es s  than that caused by constructi on .  S i nce the effects of 
cons truct i on on l and use  a re overshadowed by the normal  i nfl uence of growth , it  can be expected 
that the effect of  the operationa l  work force on l and use patterns wi l l  be even l es s  s i g n i fi cant 
than that caused by construct i on . 

H i storica l  and a rchaeol ogi ca l  i mpacts 

Because  no a rchaeol og i ca l  or  h i storica l  s i tes l i e wi th i n  the s i te l ocation a nd any i mpact to 
s u rround i ng s i tes wi l l  occu r  d uri ng the construct i on and secondary deve l o pment phases of the 
p roj ect , no s i gn i fi cant i mpact wi l l  resu l t from the normal  operati ng procedures of the DWPF .  

K . 6 STAGED PROCESS ALTERNAT I VE ( SCENARIO  4 )  

K . 6 . 1  Constructi on 

Basel i n e  and i mpact data concl u s i on s  from th i s scena r io  a re s hown i n  Tab l e 5 . 2 7 .  

Work  force 

The total work force for the staged a l ternat i ve i s  60% ( 3000 workers ) of that for any reference 
a l ternat i ve .  Of thes e ,  466 a re expected to be i n -movers to the primary study area i n  the peak 
yea r ,  a s  d i scus sed in Appendi x  H .  

Popu l a t i on 

Based on the same methods a nd a s s umpt i ons  descri bed i n  Sec t .  5 . 1 . 1 . 1  - Scenario  1 ,  i t  wa s 
est imated that the re l ocat i ng workers and the i r  dependents wou l d add 1 1 35 persons to the study 
area between 1 982 and 1 987 . The est imated d i stri bution  of the rel oca t i ng popu l at i on by county 
i s  presented i n  the fol l owing  tabl e :  

County 

Ai ken 
Al l enda l e 
Bamberg 
Barnwel l 
Col umb i a  
Ri c hmond 

Tota l 

Es t i mated popu l at i o n  added by DWP F  
construct i on between 1 982 and 1 987 

583 
29 
26 

1 90 
54 

253 

1 1 35 

The i mpact of the fac i l i ty ' s  construction  wi l l  be sma l l becau s e  the popu l ati on added by DWP F i s  
l es s  than 1 %  o f  the tota l popu l at ion  i n  each of the f i ve counti es . 

Hou s i ng 

The n umber of workers i n -mi gra t i ng to the a rea wi l l  be s i gn i fi cantly l es s  than that i nd i cated 
for the Scenari o 1 .  As a resu l t ,  the i r  i mpact on the l ocal  hous i ng market wi l l  be m i n i ma l  i n  
rel a t i on to overa l l demand  but  coul d exacerba te a n  a l ready t i g ht hou s i ng market i n  the more 
rural counti e s .  The res u l t i ng i mpacts are s i mi l ar to but s i g n i fi cantly l es s  than those descri bed 
for Scena r io  1 .  
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P u bl i c  serv i ces 

Schoo l s .  The 21 5 sc hool -age c h i l dren a s soc i ated w i th the i n -mi grat i ng construct i on l abor force 
i n  th i s  scenari o i s  proj ected to be on l y  about one-th i rd the number of school -age c h i l dren 
a s soc i ated wi th the i n-mi grat i ng construct ion  l abor force i n  Scenario  1 .  As a res u l t ,  the 
i mpact of the i n-mi grat i ng sc hool -age ch i l dren wi l l  be m i n i ma l  in most school d i stri cts , though 
it cou l d  exacerbate any a l ready exi s t i ng crowded or overcrowded cond i t i ons in  i nd i v i dual  d i s tri cts 
such a s  Al l enda l e ,  Bamberg , and Denmark-O l a r  between 1 982 and 1 987 . The resu l t i ng impacts are 
s i gn i fi cantly  l es s  than those descri bed i n  any other scena ri o .  

Wate r .  None o f  the pr ima ry study a rea counti e s  are expected to deve l op a s hortage i n  ex i st i ng 
water supp ly  capa c i ty ;  however , l ocal i zed or i nd i v i dua l  system d i str ibut ion and storage requ i re
ment probl ems may devel op . As a percentage of the tota l i nd i genous demand , the DWP F  i n-mi g rati ng 
construct ion l a bor force and dependents i s  so sma l l « 1 % per county )  that it wi l l  not have a n  
i mpact o n  l ocal water systems . 

Based on the same a s sumpti ons a s  those i n  the Scenari o 1 ,  the tota l proj ected water dema nd 
through i nd i genous  popu l at ion growth wi th i n  the primary study area i s  projected to be 3 1 50 Lis . 
The projected DWP F  i n-mi grati ng constructi on l a bor force and i ts dependents i s ,  g i ven the 
a s sumpt i on s  a s  prev iou s ly  stated , expected to demand 8 . 8  Lis of pota bl e wate r ,  or 0 . 3% of the 
total pota b l e  water demanded by the i nd i genous popu l a ti on growth between 1 980 and 1 987 . 

Sewe r .  The add i t i onal  i n-mi grati ng popu l at i on i ncrea se ca used by the construc ti on of the DWP F  
i s  not ant ic i pated t o  have s i gn i f i cant impacts o n  prima ry study area wa stewater treatment 
systems . 

Based on the same a ssumpti ons a s  those i n  the reference case , DWP F  on schedu l e  and Vogt l e  
de l ayed , the proj ected 1 987 wastewater dema nd for the primary study a reas i s  1 950 Li s ,  a n d  the 
proj ected demand of the i n-mi grat i n g  DWPF constructi o n  work force and i ts dependents i s  expected 
to be 4 . 4  Li s ,  or  a pprox i ma te l y  0 . 3% of the tota l i ncreased i nd i genous demand between 1 980 a nd 
1 987 . 

Pol i c e .  The DWP F construction  duri ng the staged a l ternat i ve i s  not ant ic i pated to a ffect 
pol i ce serv i ce i n  the s i x  count i e s  of the primary study area . The number of i n-mi g rati ng 
construc t i on and cons tructi on management workers is  sma l l er in  th i s  scenar i o  than that in  any 
of the other scenari o s  or a l ternati ves . As s umi ng that the rat io  of l aw enforcement  personnel 
per 1 000 popu l at ion  ref l ects an  adequate l evel of l aw enforcement ,  the number of add i t i ona l  l aw 
enforcement off i cers req u i red to serve the i n-migrati ng l a bor  force and the i r  dependents i s  
l i kewi se  a nt i c i pated to be l es s . The impact of the i n-mi grati ng l a bor  force on pol i ce serv i ce ,  
therefo re ,  i s  a l so a n t i c i pated to be l es s .  

Fi re .  The staged construct ion of the defense wa ste process i ng fac i l i ty i s  not expected to 
affect fi re serv i ce i n  the s i x  counti e s  of the primary study area . The i n-mi g ra t i ng construction  
l a bor force associ ated wi th th i s  scenar io  is  sma l l er than  that  of Scena rio  1 .  Assumi ng that  
the rat i o  of fi remen per  1 000 popu l at ion  is  an i nd i ca t i on of adequate f i re protect i on , the  
number of add i t i onal  fi remen req u i red to  serve the  i n-migrati ng l abor force and thei r  dependents 
i s  a nt i c i pated l i kewi se to be sma l l er .  Therefore , the impact of the i n-mi g rat i ng l a bor  force 
on fi re serv i ce i s  a l so ant i c i pated to be l es s .  

Pub l i c  fi nance 

The number of i n -mi grati ng construction  workers in th i s  scenario is proj ected to be l es s  than 
the number of i n-mi grat i ng construct ion  workers d i scussed in  any other scenari o .  As a res u l t ,  
the contri bution  o f  the i n-mi grat i ng constructi o n  wor kers to l oca l  property ta x revenues and 
sa l es and use  tax revenues may be reduced . Concurrentl y ,  however , the expendi tures of  l ocal  
government for publ i c  serv i ce i mprovements nece s s i tated by the i n-mi gra t i ng l a bor force ,  wi l l  
proba b ly  be l es s  than that d i scussed i n  a ny of  the reference cases . 

Econom ic  base 

The d i rect number of workers a s soc iated w i th the fac i l i t i es i s  l es s  than for the reference 
a l ternat i ve wi th Vo gtl e del ayed ; sa l ar i es are estimated to be $48 mi l l i o n .  The i nd i rect and 
i nduced effects wi l l  be l es s  than those a nt i c i pated for any of the reference ca ses . Th i s  i s  
because  the number o f  i n-mi grat i n g  construction workers associ ated w ith  staged construction  i s  
l es s  than fo r a ny o f  the reference a l ternati ves and d i rect and i nd i rect i mpacts are l es s . The 
many i mpacts desc r i bed for Scena r io  1 are s i g n i f i cantly  reduced for th i s  scena ri o .  
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Tra nsportation  

The construct i o n  l a bor fo rce and  i mpacts a s soci ated w ith  thi s scena rio  a re l es s  than  those 
presented i n  a ny reference case .  

Land  u se  

The negl i g i bl e  l and u se  i mpacts of other scenar io s  wi l l  be  even further reduced i n  th i s  scenari o .  

H i stor ica l  and archaeol ogical  i mpacts 

Recent s urveys of the DWP F reveal ed no archaeo l o g i ca l  or  h i storica l  s i tes wi th i n  the proposed 
DWP F  area . However , two s i tes were d i scovered nearby that may be impacted a s  a resu l t  of 
constructi on acti v i t i es .  

Other archaeol ogi cal  and h i storica l  s i tes that l i e  wi thi n the l arger soci oeconomi c area i mpacted 
by the construction  of the DWP F  cou l d  be di sturbed as a res u l t of the i nd i rect commerc i a l  and 
res i denti a l  devel opment wi th i n  the area . 

K . 6 . 2  Operati on ( Scenari o 4)  

Popu l at ion 

Based on the s ame methods and a s sumpti ons  descri bed i n  Sec t .  5 . 1 . 2 . 1 . 1 , i t  was estimated that 
the i n-mi grat i ng operati onal  l a bor force and the i r  dependents wou l d  total 602 persons between 
1 987 and 1 988 . The est imated d i stri bution  of the i n-mi grati ng popu l at i o n  i s  s hown i n  the 
fol l ow i ng tabl e :  

County 

Ai ken 
Al l enda 1 e 
Bamberg 
Barnwel l 
Co l umbi a  
R i c hmond 

Total 

E st ima ted popu l at ion added by DWP F  
operati on between 1 987 and 1 988 

383 
1 4  
1 2  
65 
29 
99 

602 

The faci l i ty ' s  operat ion  wi l l  have l i tt l e  effect on popu l at ion  s i ze because the esti mated 
i ncreases are l es s  than 1 %  of each county ' s  tota l 1 989 popu l ati on . 

Pub l i c  servi ces 

Hou s i ng 

When both phases of the proposed proj ect have been compl eted , the i ncrea sed demand generated by 
the operat i ng force of the faci l i ty wi l l  be approxi mate ly  250 hou s i ng u n i t s .  Th i s w i l l  b e  a 
sma l l percentage of the tota l hou s i ng demand i n  the s i x-county area and , as a resu l t ,  wi l l  have 
a n  i n s i gn i fi cant impact on the ava i l a bi l i ty and cost of hous i ng in the area . 

Schoo l s .  The  number of schoo l -age ch i l dren associ ated wi th the i n -mi grati ng operati onal  l abor 
force i n  th i s  s cenar i o ( 1 50)  i s  sma l l er than the number of schoo l -age ch i l dren assoc i a ted wi th 
the i n-mi grati ng operati onal  l a bor force i n  a ny of the reference cases . Thi s conc l u s i on i s  
based u pon the same a ss umpt ion s  a s  those i n  Scenario  1 .  Because the proj ected i mpact of the 
i n-mi grati ng  l abor fo rce ' s  school -age ch i l dren in the other scenar i o s  is v i rtua l l y  i ns i gn i fi cant , 
i t  i s  a nt ic i pated that the i mpacts of thi s case wi l l  a l so be negl i g i b l e .  

Water and sewage . The i n -mi grat i ng DWP F operationa l  l abor force and the i r  dependents w i l l  have 
no impact on the capac i ty of water or wastewater treatment systems wi thi n the primary study 
area counti e s , based on the i r  i ns i g n i f i cant demand i n  rel ati ons h i p  to the i nd i genous demand . 
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Pol ice  and  fi re.  The DWP F operation  is  not expected to i mpact the pol i ce or  f i re-fi ghti ng 
servi ces of the primary study . The i n-mi grat i ng operati onal  l a bor  force in th i s  scenar io  i s  
projected t o  b e  sma l l er i n  number than the i n-mi g rat i ng operati onal  l a bo r  force i n  the Scenar i o  
reference , and , thu s , i s  not expected t o  req u i re the servi ces of any add i t i ona l  l aw enforcement 
offi cers or fi remen . 

Pub l i c  fi nance 

The DWPF wi l l  be owned by DOE dur i ng the opera t i ona l  pha s e .  As a resu l t ,  no property taxes 
wi l l  be generated from the faci l i ty dur ing  thi s phase . I t  i s  poss i bl e  that i n-mi grati ng operati onal  
workers may affect  l ocal  property taxes a s  they seek hous i ng .  Thi s impact is  expected to be 
i ncremental and  not s i gn i fi cant enough to warrant an i ncrease i n  new construction  of pub l i c  
faci l i t i es . 

Sa l es and  use  taxes on purchases made by DWPF workers and those i n  s u pport i ng serv i ce i ndustri es 
can be expected to a s s i st l oca l  j u r i s d i ct ions  in  pay i ng for any i ncreases in  publ i c  serv i ces 
provi ded these i nd i v i dua l s .  

Econom i c  base 

The d i rect number of  workers assoc i a ted with  the faci l i ty is l es s  than for any of the reference 
cases . The i nd i rect and i nduced empl oyment a nd i ncome effects wi l l  be l es s  than those ant ic i pated 
for the Scenar io  1 .  Th i s  i s  because  the number of i n-mi grati ng operati onal  workers is l es s  
than for Scenari o 1 ,  and d i rect and i nd i rect impacts are l es s .  The many impacts descri bed for 
the reference case , Vogtl e del ayed , are s l i ghtl y reduced for thi s scenari o .  

Transportat i on 

Because  the opera t i on phase work force i s  s i gn i ficantly smal l er than the construction  pha s e  
work force n o  i mpacts a re anti c i pated . 

Land u s e  

T h e  very sma l l l and u se  i mpacts of  other scenar ios  wi l l  b e  even smal l er i n  thi s scenari o .  

H i s tori cal and a rchaeol ogi cal  i mpacts 

Because  no archaeo l og i cal  o r  h i storical  s i tes l i e wi thi n the s i te l ocation and a ny i mpact to 
s u rround i ng s i tes wi l l  occur  duri ng the construct ion  and secondary devel opment phases of the 
projects , no s i gn i fi cant i mpact wi l l  resu l t from the norma l operat i ng procedures of the DWPF .  
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RAD IOLOG I CAL IMPACTS OF OPERAT IONAL ACC I DENTS 

L . l  REFERENCE ALTERNATI VE ACCI DENTS 

Occa s i ona l l y  mi nor i nc i dents w i l l  occur duri ng p l ant operation because of operator  error or 
fa i l ure of a pl ant component or system . Such events wi l l  resu l t  i n  the rel ease of l i ttl e or no 
rad i oact i v i ty to the envi ronment and a re ,  therefore , not d i scussed i n  th i s  report . 

Major  acci dents are those postu l ated events i n  wh i c h  s i gn i f i cant amounts  of radi oactive  mater i a l s 
coul d be released i nto the envi ronment ; a tota l of n i ne acc i dents are i dent i f i ed i n  th i s  category 
and  are d i scussed be l ow .  Most  of these acci dents wou l d have mi nor effects on t he  envi ronment ;  
however , a few acc i dents may have a s i gn i fi cant  i mpac t .  

These acci dents are un l i ke ly  t o  occur b u t  are typi c a l  of what may poss i b ly  happen despi te con
servati ve des i gn a nd operati ng practi ces i ncorporati ng l arge factors of safety .  Such  occurrences 
a re random and unpredi ctabl e ;  the est ima ted probabi l i ti es that are g i ven  are based on s i mi l ar 
operati ons i n  Savannah Ri ver c hemi ca l  proces s i ng pl ants for cases i n  wh i c h  s uch  experi ence i s  
appl i cab l e and  o therwi se are based o n  j udgment of peop l e  wi th rel evant experi enc e .  

I n  essenti a l l y a l l  t h e  postu l ated acci dents , rad ionuc l i des are rel eased on ly  through the DWP F  
stack after passage through a sand fi l ter for part i c u l a te remova l .  The 99 rad i onuc l i des that 
cou l d  be rel eased from the DWPF for each acci dent were eval uated based on the product of the 
i nha l ati on dose  convers i on factor a nd the source term , and the most  s i gn i f i cant  rad i onuc l i des by 
dose contr i bution  were tabu l a ted . For each of the postu l a ted acci dents , 50-year  dose commi tments 
from i nha l at ion  and  doses from external expos ure to the total body , bone , l ungs , and  thyro i d  of 
the max i ma l l y exposed i ndi vi dua l  from the re l ea sed radi onuc l i des were computed us i ng the 
AI RDOS-EPAI computer code and are presented in  Sec t .  L . 3 .  

L . l . l Source terms 

Source terms for the s i gn i f i cant  radi onucl i des vented from the stack were computed from the 
fo l l owi ng equation for mos t  of the postu l ated acci dents . 

where 

Q .  q uant i ty of i sotope i vented from the stack ( source term) ( i n  c ur ies ) , �s 

( L . l ) 

Qif = quanti ty of i sotope i re l eased from the proces s  conta i nment to the canyon ( i n  curi es ) ,  

Ef = evaporati on factor or d i spers i on factor resu l ti ng i n  a i rborne materi a l , 

Pf = parti ti on factor or entrai nment factor  ( fraction  enteri ng the sand fi l ter) , 

F fi l ter facto r ( venti l ati on-ai r sand fi l ter  penetrati on factor ) . p 

I nput  parameters Ef, Pf, and Fp for the postu l ated acc i dents l i sted i n  Tab l e  L . l  are based on the 
s pec i f i cations  of s imil ar  equi pment at  SRP . Qif val ues and the  res u l ti ng source terms ( Qis ) a re 
l i s ted i n  Ta b l es L . 2  through L . 9 ,  based upon average 5-yea r-aged defense waste . 

L . l . 2  Fa i l ure of centri fuge s uspensi on system 

As d i s cu ssed i n  Sec t .  3 . 1 . 1 . 3 , s l urry from the �l umi na  d i s so l ver ( F i g .  3 . 1 ) i s  centri fuged i n  a 
450-L cake capac i ty bowl to remove i nso l ub l e materi a l s  from the s l udge stream .  The  centri fuge 
s u spens i on system wi l l  be desi gned to res i st  severe vi brati ons at  cri t i ca l  frequenci es ( as when 
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Table L.1 . I nput parameters for the calculation of source terms of  radio nuclides released 

from postulated accidents - reference alternative 

Accident Element 

Fai lure of centrifuge Tritium 

suspension system I odine 

Others 

E ructation of the Tritium 

process sand filter Iodine 

Oth e rs 

8urn ing of process Iodine 

sand fi lter material Ruthen ium, technetium 

Tel lu rium, selen ium 

Others 

Explosion in  recycle Tritiu m  

evaporator system Iodine 

Others 

Burning of cesium ion- Ces ium,  pluton ium 

exchange material 

Burn ing  of strontium Strontium 

ion -exchange mate rial 

Breach of the calciner All 

by explosion or 

other violent means 

Stream explosion All 

in  glass melter 

Breach of waste All 

canister 

a Read at 2 X 1 0-3 . 

Partition 

Evaporation factor or 

factor Ef entrainment 

factor Pf 

2E-3a 1 EO 

3E-4 8E-1 

3E-4 1 E -4 

2E-3 1 EO 

5E-5 8E-1 

5E-5 1 E-4 

1 EO 9E-1 

1 EO 9E-1 

1 EO 6E-1  

1 EO 1 E-2 

7 E-5 1 EO 

2 E-5 8E-1 

2E-5 1 E-4 

1 EO 1 E-2 

1 EO 1 E-2 

1 EO 1 E-1  

1 E-4 1 EO 

1 E-6 1 EO 

Fi lter 

factor Fp 

1 EO 

1 EO 

3E-4 

1 EO 

1 EO 

3E-4 

1 EO 

3E-4 

3E-4 

3E-4 

1 EO 

1 EO 

3E-4 

3E-4 

3E-4 

3E-4 

3E-4 

3E-4 

Estimated 

pro ba bil ities 

per year 

1 E-3 

1 E-2 

1 E-2 

3E-2 

1 E-2 

1 E-2 

3E-5 

3E-5 

2E-4 

the centri fuge p i c ks up speed)  a nd a l so from other causes such  a s  i nadequate cake d i s pers i o n , 
stop and  res tart of the feed ,  and  fa i l ure of a beari ng . Neverthe l es s , fa i l ure of the suspens i on 
system i s  s t i l l  poss i b l e  because of fati gue or exces s i ve v i brat i on ; s uch a fa i l u re wou l d  s� i l l  
approximately 450 L of the s l u rry to the fl oor and s ump of the canyon . Thp. s p i l l ed ma teri a l  
wou l d  b e  fl u s hed i nto t h e  canyon sump a n d  j etted i nto a canyon vessel  for reproces s i ng wi th i n  
8 h .  About 1 00 g/h  water wou l d  evaporate duri ng th i s  t ime .  The a i rborne materi a l s from the 
s p i l l ed s l urry wou l d  be carri ed through  the canyon venti l at i on sys tem . Before re l ease  v i a  the 
yenti l at i on s tac k ,  much of the materi a l  wou l d  be removed from the venti l ati on a i r  by a deep-�ed 
ven ti l a t i on-a i r  sand  fi l ter .  

The  amount of each  s i g n i fi cant rad i onuc l i de re l eased to  the  envi ronment ( Qis ) in  th i s  acci dent i s  
l i sted i n  Ta b l e  L . 2 .  The maxi mum i ndi v i dua l  dose to the pub l i c  a s  a res u l t  o f  th i s  postul ated 
acci dent i s  di scussed in Sect .  L . 3 . 

L . l . 3 Eructati on of the process sand fi l ter 

As d i scu ssed i n  Sec t .  3 . 1 . 1 . 4 ,  a process sand fi l ter conta i n i ng anthraci te coa l  and  sand removes 
sma l l q uanti ti es of suspended matter rema i n i ng i n  the superna tant after aggl omerat ion and gra v i ty 
settl i ng .  Eructat ion ( be l c h i ng or d i srupti ons ) of the fi l ter  cou l d  be caused by ( 1 ) operati onal  
errors in  tra nsferri ng materi a l s  to  the  sand  fi l ter ,  ( 2 )  procedura l  defi c i enc i es , ( 3 )  p i p i ng 
errors , and ( 4 )  equ i pment fa i l u re . I f  chemi ca l l y i ncompati b l e  ma teri a l s  a re present i n  the 
fi l ter medi um ,  u ndesi red react ions  may occ u r ;  for examp l e ,  mi xi ng of  the sod i um hydrox i de and 
ni tri c ac i d  that a re u sed for wash i ng the fi l ter medi um may produce a reac t i on wh i ch causes  
eructat ion  of the fi l ter .  Such proces s  errors a re expected to  occur  rare l y .  

Approximately 450 L of l i q u i d  conta i n i ng parti c l es o f  the ag i tated fi l ter med i um i s  a s s umed t o  b e  
d i scharged t o  the fl oor and  sump o f  the canyon by eructat ion of the fi l ter .  Aeroso l s  wou l d  be 
rel eased by evaporati on and the entrai nment processes  as descri bed i n  the prev i o u s  acci den t .  
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Table L.2.  Significant radionuclide releases from the centrifuge feed from 

postulated failure of the centrifuge suspension system 

Radionuclides in  
centrifuge feed 

Isotope Ci/L 

3 H 2.6E-4 

6O Co 1 .5E-2 

79Se 1 .3E-5 

90Sr 2.7EO 

99 Tc 2.6E-4 

106 R u  1 .7E-l  

127m Te 8.2E-6 

1 29 1 8. 1 E-6 

134 CS 4.4E-2 

137 CS 4 . 1 E-l  

1 44Ce 8.8E - l  

1 44 Pr 8.8E- l  

1 47 Pm 2.2EO 

1 51 Sm 2 . 1 E-2 

1 52 Eu 3.4E-4 

1 54 Eu 5.6E-2 

238pu 6.7E-2 

239 pu 6.3E-4 

240 pU 4.0E-4 

241 Pu 7.5E-2 

241 Am 9.7E-4 

242Cm 3. 1 E-6 

243 Cm 5.0E-7 

244 Cm 1 .5E-5 

Quantity spi l led on floor 0/ 
(C i )  

1 .2E-l  

6.8EO 

5.9E-3 

1 .2E3 

1 .2E-l  

7.6 E l  

3 .7E-3 

3.6E-3 

2.0 E l  

1 .9E2 

4.0E2 

4.0E2 

9.9E2 

9.6EO 

1 .6E-l 

2 .5E l 

3 . 1 E l  

2.8E-l 

1 .8E-l 

3.4 E l  

4.4E-l  

1 .4E-3 

2.3E-4 

6.6E-3 

Quantity vented 
from stack 

(source term)  0iS 
(Ci)  

2.4E-4 

6. 1 E- l l 

5.3E-14 

1 . l E-8 

l . l E- 1 2  

6.8E - l 0  

3.4E -14  

8.6E-7 

1 .8E-l0 

1 .7E-9 

3.6E-9 

3.6E-9 

8.9E-9 

8.6E-l l 

1 .4E-1 2 

2.3E - l 0  

2 .7E-l0 

2.6 E - 1 2  

1 .6E-1 2 

3 . 1 E-l0  

4.0E - 1 2  

1 .3E-14 

2.0E-1 5 

6.0E- 1 4  

a QiI i s  obtained by multiplying the concentration o f  radionuclide in  the centri· 
fuge feed (column 2) by the quan tity of sludge spi l led on the floor 450 L. 

The amount  of each s i gn i f i cant  rad i onuc l i de re l eased to the envi ronment  ( Qis ) i n  th i s acci dent i s  
l i s ted i n  TaJ l e L . 3 . The maxi mum dose to a member of the pub l i c  a s  a res u l t  of th i s postul ated 
acci dent i s  d i scussed in Sec t .  L . 3 .  

L . l . 4 B urn i ng of process sand-fi l ter ma teri a l 

Coal  i n  the proces s  sand fi l ter cou l d  burn i f  i t  were s p i l l ed on the canyon fl oor , a l l owed to 
dry , and contacted by some i gn i t i on source . Because fl ammab l e  materi a l s  are not present i n  the 
v i c i n i ty of the sand f i l te r ,  combu st ion  cou l d  only be ca used by contact between the dry coal and 
l ea k i ng n i tr i c  a c i d .  T h e  occurrence o f  th i s  sequence o f  events h a s  been a s s umed pos s i b l e  mi dway 
between backfl u sh i ng s ,  when the medi um conta i ns the radi onuc l i des from 2200 L of l i q u i d .  

Damage to equ i pment from the f i re and a ny pos s i b l e  fl ood i ng probl ems from the f i re suppress i on 
system are expec ted to be extreme l y  sma l l .  I n  th i s acc i den t ,  aeroso l s  are re l eased . 

The amount  of each s i g n i f i cant  radi onuc l i de re l eased to the envi ronment  ( Qis ) i n  th i s acci dent i s  
l i sted i n  Ta b l e  L . 4 .  The  max i mum dose to a member of the publ i c  a s  a res u l t of th i s postu l ated 
acc i dent i s  di scussed i n  Sec t .  L . 3 .  



L-6 

Table L.3. Significant radionuclide releases resulting from 

postulated eructation of the process sand filter 

Radionuclides in 
sand filter l iqu id 

Isotope Ci/L 

3 H 1 .2E-4 

sO Co 6.1 E-6 

79Se 1 .7E-7 

90Sr 1 .8E-3 

99Tc 5.8E-5 

1 06 Ru 3.5E-2 

1 27m Te 1 . 1 E-7 

129 1 1 .9E-7 

134 Cs 8.3E-2 

13 7 Cs 7 .7 E-1 

144 Ce 2 .5E-3 

144 Pr 2.5E-3 

147Pm 6.0E-3 

1 5' Sm 5.9E-5 

1 52 Eu 1 .4E-7 

1 54 Eu 2.2E-5 

238 pu 2.7E-5 

239 pu 2.5E-7 

240 pU 1 .6 E-7 

241 Pu 3.0E-5 
241 Am 3.9E-7 

242 Cm 1 .3E-9 

243 Cm 2.0E -10 

244Cm 5.8E-9 

Quantity spi l led on 
f loor 0/ 

(Ci )  

5.6E-2 

2.7 E-3 

7.7E-5 

8. 1 E-1 

2.6E-2 

1 .6E1  

5.0E-5 

8.6E-5 

3.7E1  

3.5E2 

1 . 1  EO 

1 . 1  EO 

2.7EO 

2.7 E -2 

6.3E-5 

9.9E-3 

1 .2 E -2 

1 . 1 E-4 

7.2E-5 

1 .4 E -2 

1 .8E-4 

5.9E-7 

9.OE-8 

2.6E-6 

Quantity vented from 
stack (source term ) 0iS 

( C i )  

1 .6E-4 

4 . 1  E - 1 5  

1 . 1 E -1 6  

1 .2E-12  

3 .9E-14  

2 .3 E -1 1 

7 .5E -17  

3 .4 E -9 

5.6E -1 1 

5.2E-10  

1 .6 E - 1 2  

1 .6 E - 1 2  

4.1 E - 1 2  

4 . 1 E-14  

9 .5E-1 7 

1 .4 E - 1 4  

1 .7 E - 1 4  

1 .6 E - 1 6  

1 .0 E - 1 6  

2 . 1 E-14  

2.7 E -1 6 

8 .9 E - 1 9  

1 .3 E - 1 9  

3 .9 E - 1 8  

"Oif is obtained by multip ly ing the concentration o f  radionuclide in  the sand 
filter (column 2) by the quantity of sludge spilled on the floor 450 L. 

L . l . 5  Expl os i on i n  recycl e  evaporator system 

Four poss i b l e mechani sms have been postul ated that cou l d cause an expl o s i on i n  the recyc l e  
evaporator wi th s uff ic i ent i ntens i ty t o  expel the evaporator system contents to the canyon 
envi ronment .  

Red o i l expl os i o n  

A red o i l expl os i o n  resu l ts from the a utocata lyti c decompos i ti on o f  n i trated sol vent i n  the 
evaporator system . Th i s  event req u i res  gross amounts of orga n i c  sol vent i n  an  a c i d  med i um and a 
temperature > 1 30° C .  The quant i ty of sol vent i n  the was te i s  sma l l  and the recyc l e  evaporator 
wi l l  norma l l y  conta i n  excess  causti c .  Thus a red o i l exp l os i on , though possi b l e ,  i s  h i gh l y  
un l i kely . 

Hydrogen expl os i on 

If the evaporation  system were shut down for a l ong peri od wi thout venti l ati o n ,  a n  expl os i ve 
concentration  of hydrogen cou l d  accumu l ate i n  the evaporator system . Even s o ,  an expl os i on i s  
h i g h l y  unl i ke ly  because no i g n i ti on source i s  present i n  the evaporator system under these 
cond i t i on s .  
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Table L.4.  Significant radionuclide releases resulting 
from postulated burning of process sand filter materials 

Radionucl ides in  
filter media 

Isotope 

6O Co 

79Se 

90Sr 

99 Tc 
106 Ru 
1 27m Te 

1 29 1 

134CS 
137CS 
144Ce 
144 Pr  
147 Pm 

1 51 Sm 

1 52 E u  

1 54 Eu 

238 pU 

239 pU 

240pU 

241 Pu 
241 Am 
242Cm 
243 Cm 

244 Cm 

Ci/l 

4.3E-5 

2.1 E-7 

B.2E-3 

5.4E-5 

3.3E-2 

1 .4 E-7 

4 .3E-7 

7.6E-2 

7.0E-1 

4.4E-3 

4.4E-3 

1 . 1 E-2 

1 . 1 E-4 

9.4E-7 

1 .6E-4 

1 .9E-4 

1 .B E-6 

1 . 1 E-6 

2 . 1 E-4 

2.7E-6 

B.7E-9 

1 .4 E-9 

4 . 1 E-B 

OJ: Quantity vented from 
stack (source term ) OJ. (C i )  

(Ci ) 

9.3E-2 2.BE-7 

4.5E-4 B . 1 E-B 

1 .B E 1  5.4E-5 

1 .2E-1  3.2E-5 

7 . 1 E 1  1 .9E-2 

3.0E-4 5.4 E -B 

9.3E-4 B.4E-4 

1 .6E2 4.BE-4 

1 .5E3 4.5E-3 

9.5EO 2.9E-5 

9.5EO 2.9E-5 

2.4 E 1  7.2E-5 

2.4 E-1  7.2E-7 

2.0E-3 6.0E-9 

3.4 E-1  1 .0E-6 

4 . 1 E-1  1 .2E-6 

3.9E-3 1 .2 E-B 

2.4E-3 7.2E-9 

4.5E-1 1 .4 E -6 

5.BE-3 1 .7E-B 

1 .9E-5 5.7E-1 1 

3.0E-6 9.0E-1 2 

B.9E-5 2 .7E-10 

a Oif i s  obtained by  multiply ing the  concentration of radionucl i de  in 
the filter backwash stream by 2200 l of l iq u id (corresponding to one· 
half of the maximum f i l ter loading).  

Expl os i o n  of mercury or s i l ver compounds 

Sma l l amounts of mercuric  oxa l ate s ,  s i l ver oxa l ates , and s i l ver n i tri de may form in the waste 
tanks . To exp l ode , these compounds must be concentrated , evaporate to drynes s , and be detonated . 
The des i gn and  p l anned operati on of the recycl e  evaporator system and the l i mi ted quanti t ie s  of 
mercury and s i l ver compounds make such  an exp l o s i on h i g h l y  u n l i ke l y .  

Ammon i um n i trate expl o s i on 

Ammon i um n i trate , wh i ch can detonate when dry , cou l d  be present i n  the recyc l e  evaporato r .  I t  i s  
d i l uted by other sa l ts i n  the waste s o  that i t  wou l d  consti tute l es s  than 5% o f  the tota l so l i d s  
i f  t h e  waste were evaporated t o  drynes s ,  an off-norma l s i tuat i on . Detonat i on u nder these d i l ute 
condi ti ons , even i f  a l l mo i sture were removed from the sa l ts , i s  h i g h l y  u n l i ke l y .  

T h e  maxi mum consequences wou l d resu l t  from an exp l os i on i n  the bottoms tank  rather than i n  the 
evaporator i tse l f .  The average contents of the bottoms tank  was ,  therefore , used as  the bas i s  
for pre d i cti ng the consequences of th i s  acci dent .  

I f  an  exp l o s i o n  were to  occur ,  approxi mate l y  1 7 , 000 L of t he  l i qu i d  i n  t he  bottom of t he  tank  i s  
a s s umed to  d i s perse i nto a canyon modu l e  of d i men s i ons  32  x 5 x 1 0  m .  About 40 g of mater i a l  
wou l d b e  s u spended i n  the a i r ,  a n d  i n  add i ti on ,  1 00 grams o f  water per hour wou l d  b e  evaporated 
i nto the venti l ati on a i r .  I t  i s  a ssumed the materi a l  i s  recovered i n  8 h .  
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Table l.5. Significant radio nuclide releases resulting from a 

postulated explosion in the recycle evaporator 

Radionucl ides i n  
evaporator system 

Isotope 

3 H 

GO Co 

79 Se 

90Sr 

99 Tc 
l O6 Ru 

1 27m Te 

1 29 1 

134 CS 
1 37CS 

144Ce 
144 Pr 

147 Pm 

1 51 Sm 

1 52E u  

1 54 E u  
238pu 

239 pu 

240pu 
24 1 Pu 

241 Am 
242Cm 
243Cm 
244Cm 

Ci/l 

5.3E-5 

1 . l E-3 

1 .S E -6 

2.0E- l 

6 . 7 E-5 

5.0E-2 

1 . l E-6 

9 .7E-6 

5 .5E-2 

5 . 1 E - l  

6 .5E-2 

6.5E-2 

1 .6 E - l  

1 .5 E -3 

2 .4E-5 

4.0E-3 

4 . SE-3 

4.5E-5 

2.9E-5 

5.4 E -3 

6.9E-5 

2.3E-7 

3 .6E-S 

1 . l E-6 

Quantity ejected 
a into cell  Oif 

(Ci )  

9 .0E-l 

1 .9 E l  

3.0E-2 

3.3E3 

1 .2 E O  

S .5E2 

1 .9E-2 

1 . 7 E - 1  

9 .4 E 2  

S.6E3 

1 . l E 3 

1 . l E 3 

2 .7E3 

2.6 E l  

4 .2E-l 

6 .9 E 1  

S . 2 E 1  

7 . 7 E - l  

4 .9E-l  

9.2 E 1  

1 .2EO 

3.SE-3 

6 . 1 E -4 

1 .S E-2 

Quantity vented from 
stack (source term ) 0is 

(C i )  

6.3E-5 

1 . l E- l l 

1 .S E - 1 4  

2.0E-9 

6.SE - 1 3  

5 . 1 E - l 0  

1 .2 E - 1 4  

2.5E-6 

5.6 E - l 0  

5 . 1 E-9 

6.6E - l 0  

6 . 6 E - 1 0  

1 .6 E -9 

1 .6E - l l 

2 . 5E - 1 3  

4 . 1 E - l l 

4.9E - l l 

4 .6 E - 1 3  

2.9 E - 1 3  

5 .5E - 1 1 

7 . 1 E - 1 3  

2 .3E - 1 5  

3.6E - 1 6  

1 . l E - 1 4  

aOif i s  obtained b y  mUl tiplying t h e  concentration o f  rad ionucl ide in  the sol
vent contained in the evaporator bottoms tank  (co lumn 2 )  by the quantity of 
solvent 1 7,000 l corresponding to contents of the evaporator bottoms tank  
when ha l f  fu l l .  

The amount  of each s i g ni fi cant  rad i onuc l i de rel eased to the envi ronment ( Qis ) in th i s  acci dent i s  
l i s ted i n  Ta b l e  L . 5 .  The max i mum dose to the pub l i c  a s  a res u l t o f  thi s postu l a ted acci dent i s  
di scussed i n  Sec t .  L . 3 .  

L . l . 6 Burni ng of ces i um i on-exchange mate r i a l  

Each o f  t h e  col umns i n  t h e  i on-exchange system that removes cesi um and p'l uton i um from c l ari f i ed 
supernate conta i ns 4000 L of Duo l i te ( R ) ARC-359  res i n .  Al though ca t i on res i n  i s  d i ffi c u l t to 
i g n i te ,  th i s  postul ated acci dent ass umes the res i n  i s  s p i l l ed from the col umn , dri ed , and i gn i ted 
by contact w i t h  a s u sta i ned heat source .  

N i tri c ac i d i s  not  used i n  th i s  proces s ;  however , i f  i t  were i ntroduced i nto t he  col umn through  
operator erro r ,  the  res u l t i ng exothermi c react ion  cou l d  expel the res i n  i n to the  canyon modu l e .  
The res i n-burn i ng acc i dent i s  a s s umed to occur when the col umn conta i ns the n uc l i de l oa d i n g  from 
approximately 58 , 000 L of c l ar i fi ed supernatant (one-ha l f  of the maxi mum nuc l i de l oad i ng ) .  
Aeroso l s  from the fi re a re s u spended i n  the venti l at i o n  a i r  by the entrai nment  proces s .  

The amou nt  of each s i g n i f i cant rad ionuc l i de re l eased to the envi ronment ( Qis ) i n  th i s  acci dent i s  
l i s ted i n  Tab l e L . 6 .  The max i mum dose to a member of the pub l i c  a s  a res u l t  of thi s postu l a ted 
acc i dent i s  di scus sed in Sect .  L . 3 .  
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Table L.6. Significant radionuclide releases resulting from postulated 

burning of cesium or strontium ion-exchange material 

R adionucl ides in the Oil ion-exchange colum n  
(Ci )  

Isotope 

134 CS 
137 Cs 
238 pu 
239 pu 
240 pu 
24 1 Pu 

Ci/L 

Duolite columna 

7 . 7 E -2 4 . 5 E 3  

7 . 1 E - 1  4 . 1 E4 

1 .7 E - 5  9.9E-1 

1 . 6E-7 9.3E-3 

9 . 9 E -B 5.7 E-3 

1 .9E-5 1 . 1  EO 

Amberfite columnb 

1 .4 E -3 (stream 1 )  7 .4 E 1  

2 7 . E-4 (stream 2 )  4.0EO 

Total 7.B E 1  

Quantity vented from 
stack (source term ) 0is 

(C i )  

1 .3 E -2 

1 . 2 E - 1  

3.0E-6 

2 .B E -B 

1 .7 E -B 

3.3E-6 

2.3E-4 

a Od i s  obtained by mult ip ly ing the concentration of radi o nuc l ide i n  the super· 
nate feed stream to the cesium ion-exchange column by 5B,000 L of the l iqu id 
(corresponding to one-half of the maximum loading of the ion -exchange bed) .  

bTwo separate streams feed the strontium ion.exchange bed. ad for 9 0Sr is 
obtained by us ing 53,000 L of stream 1 and 1 5,000 L of stream 2 (corresponding 
to one·half  of the maximum loading of the ion-exchange bed) .  

L . l . 7 Burn i ng of stronti um i on-exchange mater i a l  

Each o f  the col umns i n  the i on-exchange system wh i c h  removes stronti um from c l a r i fi ed s u pernate 
conta i ns 2000 L of Amberl i te ( R )  I RC-7 1 S resi n .  Al though cati on resi n i s  d i ffi c u l t to i gn i te ,  
th i s  acci dent a s s umes that the res i n  i s  sp i l l ed from the co l umn , dri ed , and contacted by a 
s usta i ned heat source.  

The postu l ated res i n  burni ng acc i dent i s  a s s umed to occur when the col umn conta i ns stront i um from 
approx i mately 6S , 000 L of the l i qu i d ,  wh i ch i s  one-ha l f of the maxi mum co l umn l oadi ng . Aerosol s 
from the f i re are sus pended i n  the venti l at i on a i r  by entra i nment proces s .  

The amount o f  9 0 Sr rel eased to the envi ronment  ( source term , Qis ) obta i ned from Eq . L . l  i s  
2 . 3  x 1 0-4 C i  ( Ta b l e  L . 6 ) .  The maxi mum dose to a member of the pub l i c  a s  a res u l t  of th i s  
postu l ated acci dent i s  d i scu�sed i n  Sec t .  L . 3 . 

L . l . S  Breach of the ca l c i ner by expl osi on or other v i o l ent means 

The h i gh -l evel waste s l udge s l urry is  i njected i nto a ca l c i ner for convers i on i nto a dry powder 
s u i tab l e  as feed to the g l as s  mel ter .  The s l urry i s  pneumat i ca l l y  sprayed i nto the top of the 
cyl i ndri ca l ca l c i nation  chamber .  The atomi zed spray , i n  the form of 70-�m drop l ets , i s  evaporated , 
dr i ed , and parti a l l y  ca l c i ned a s  i t  fal l s  through the ca l c i nati on chamber . The cal c i ner wa l l s  
a re operated a t  temperatures between SOO and 950°C to produce a dry powder conta i n i ng l ess  than 
2% mo i s ture by we i g h t .  The ca l c i ner vesse l  cou l d be d i s rupted by thermal shoc k ,  pressuri zati on , 
or i mpact.  

Norma l const i tuents of the ca l c i ner feed do not conta i n  exp l o s i ve materi a l s .  Thus , ca l c i ner 
fa i l ure through expl o s i o n  wou l d  req u i re some process erro r .  Exces s i ve s l urry feed rate , p l ugged 
f i l ters , mal function of fi l ter b l ow-back val ves , bu i l dup of ca l c i ne ,  or l oss  of off-gas b l ower or 
control s cou l d  l ead  to pressur i zat i on and rupture of the ca l c i ner .  Heavy l oads dropped from the 
canyon crane onto the cover of the ca l c i ner cou l d  cause the vessel to fa i l .  

The ca l c i ner i s  a s s umed to conta i n  approxi ma te ly  1 1 0  L of s l urry ( 1  h of feed ) at  the t ime of 
d i srupti on . Al l the contents are s p i l l ed i nto the canyon , and aerosol s are s u spended in  the 
venti l at ion  a i r .  The amount of  each s i g n i fi cant  radi onucl i de re l eased to the env i ronment ( QiQ ) 
i n  th i s acci dent i s  l i sted i n  Tab l e L . 7 .  The maxi mum i nd i v i dua l  dose to the pub l i c  a s  a res u l t  
o f  th i s  postu l ated acc i dent i s  d i scus sed i n  Sec t .  L . 3 .  
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Table L.7. Significant radionuclide releases resulting from a 
postulated breach of the calciner by explosion or other violent means 

Radionuclides in 
calciner feed 

Isotope Ci/L 

GOCo 6.2E-2 

79 Se 5.2E-5 

90Sr 1 . 1 E 1  

99 Tc 9.3E--4 

1 06  R u  5.9E-1 

1 27m Te 3.3E-5 

134 Cs 1 .2EO 

1 37 CS 1 .2 E 1  

144 Ce 3.5EO 

144 Pr 3.5EO 

1 47 Pm S.7EO 

1 51 Sm S.5E-2 

1 52 Eu 1 .4E-3 

1 54 Eu 2.2E-1 

238 pu 2.7E- 1 

239 pu 2.5E-3 

240 pU 1 .6E-3 

241 Pu 3.0E-1 

241 Am 3.9E-3 

242Cm 1 .3 E-5 

243 Cm 2.0E-6 

244 Cm 5.9E-5 

Quantity ejected 
into cell 0/ 

(Ci) 

7.0EO 

5.SE-3 

1 .3E3 

1 . l E-1  

6.7 E 1  

3.SE-3 

1 .4E2 

1 .3E3 

4.0E2 

4.0E2 

9.9E2 

9.6EO 

1 .6E-1  

2.5E 1 

3 . 1  E 1  

2.9E-1 

1 .SE-1  

3.4 E 1  

4 .4E-1  

1 .4E-3 

2.3E-4 

6.7E-3 

Quantity vented from 
stack (source term) aiS 

(Ci ) 

2 . 1  E--4 

1 .7E-7 

3.9E-2 

3.3E-6 

2.0E-3 

1 . l E-7 

4.2E-3 

3.9E-2 

1 .2E-2 

1 .2E-2 

3.0E-2 

2.9E--4 

4.SE-6 

7.6E-4 

9.2E--4 

S.6E-6 

5.5E-6 

1 .0E-3 

1 .3E-5 

4.5E-S 

6.SE-9 

2.0E-7 

aaif is obtained by multiplying the concentration of radionuclide in the 
calciner feed by the quanti ty of 1 1 0 L. which is  equivalent to one hour of 
calciner feed. 

L . l . 9  Steam expl o s i on i n  gl a s s  mel ter 

The dry powder cons i st i ng  of ca l c i ned s l udge and boros i l i cate g l a s s  fri t o bta i ned from the 
ca l c i ner i s  fed to the g l a s s  mel ter and heated to 1 000 to l 200° C .  The mel ted product i s  poured 
i n to can i s ters for ons i te storage .  Coo l i ng water i s  c i rcul ated through the outer jacket of the 
mel ter a nd through the e l ectrode connections . 

Shou l d  the mo l ten g l a s s  sp i l l  from the mel ter onto the canyon fl oo r ,  the g l a s s  wou l d  fl ow and 
so l i d i fy ,  re l ea s i ng l i tt l e rad i oact i v i ty i nto the canyon atmosp here . However , a s team exp l os i o n ,  
i n  conj unction  w i t h  such  a s p i l l ,  cou l d  generate a l a rge  number o f  sma l l parti c l es that cou l d  be 
entra i ned i n  the canyon a i r .  

Al though contact between the g l a s s  and water does not norma l l y  l ead to a steam expl o s i o n , 
entrapment of water under mo l ten g l ass , ei ther i n  the mel ter or on the fl oo r ,  i n  conj uncti on wi th  
the fol l owi ng factors wou l d  more l i ke l y  cause such an  event : 

1 .  l ow water temperature , 

2 .  h i gh g l a s s  temperatu re , 

3 .  s ha l l ow water depth ( the  proba bi l i ty o f  an  exp l o s i o n  i ncreases a s  the water depth i ncreases 
to a few i nches then decreases as  depth i ncreases ) ,  

4 .  rust on the surface beneath  water ,  
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Table L.S. Significant radionuclide releases resulting from a 
postulated steam explosion in the glass melter 

Radionuclides in 
calcined sludge feed 

to glass meter 

Isotope 

6O Co 

79 Se 

90 Sr 

99 Tc 

l O6 R u  

1 27m Te 

134Cs 

137 Cs 

144 Ce 

144 Pr 

147 Pm 

1 5 1 Sm 

1 52 Eu 

1 54 Eu 

238 pu 

239 pu 

240 pU 

241 Pu 

24 1 Am 

242 Cm 

243 Cm 

244 Cm 

Ci/l 

2.8E -l 

2.3E-4 

S.l E l  

4 . 1 E-3 

2.SEO 

1 .SE-4 

S.7EO 

S.3 E l  

1 .6 E l  

1 .6 E l  

4 .O E l  

3.9E -l  

6.3E-3 

1 .OEO 

1 .2EO 

1 .2E-2 

7 .4E-3 

l .4EO 

1 .8E-2 

S.8E-S 

9.2E-6 

2.7E-4 

Quantity ejected 
into cell 0;/ 

(Ci ) 

2.8E2 

2.3E- l  

S . l E4 

4 . 1 E O  

2.SE3 

l .SE-l 

S.7E3 

S.3E4 

1 .6E4 

1 .6E4 

4 .OE4 

3.9E2 

6.3EO 

1 .OE3 

1 .2E3 

1 .2E l 

7 .4EO 

1 .4E3 

1 .8E l 

S.8E-2 

9.2E-3 

2.7E-l 

Quantity vented from 
stack (source term) DiS 

(Ci ) 

8.4E-6 

6.9E-9 

1 .SE-3 

1 .2E-7 

7.SE-S 

4.SE-9 

1 .7E-4 

1 .6E-3 

4.8E-4 

4.8E-4 

1 .2E-3 

1 .2E-S 

1 .9E-7 

3.0E-S 

3.6E-S 

3.6E-7 

2.2E-7 

4.2E-S 

S.4E-7 

1 .7E-9 

2.8E - 1 0  

8.1 E-9 

aDif is obtained by multipl y i ng the concentration of radionuclide in  the glass 
feed by 1 000 l, the quantity of glass. 

5 .  i on i c  content i n  water ( e . g . , s a l t ) , and 

6 .  forced i njec t i un of g l as s  i nto water .  

There i s  on ly  J remote poss i b i l i ty that  t he  water wou l d  get  trapped w ith i n  or beneath t he  mol ten 

g l a s s  i n  the me l te r .  A fa i l u re o f  the coo l i ng system a n d  of the dra i n  system fol l owed b y  a 

fa i l u re of the g l as s  mel ter  coul d l ead  to entrapment of water beneath mol ten g l as s ,  caus i ng a n  

expl o s i o n .  

I n  t h e  event of  a n  exp l o s i o n ,  the mo l ten g l a s s  wi l l  b e  fragmented i nto a l arge number of sma l l 
parti c l es by the shock of the exp l os i on and scattered throughout the canyon modu l e .  Approxi 
mate ly  0 . 0 1 %  o f  the fragmented g l as s  i s  esti mated to be carri ed i nto the venti l at i on system . At 
the t ime of the exp l os i o n ,  the g l a s s  mel ter i s  a s sumed to conta i n  1 000 L of product . I n  th i s  
postu l a ted acc i dent,  aeroso l s  are s u s pended i n  the venti l at ion  a i r  by entrai nment proces s .  

The amount o f  each s i g n i f i cant  rad i onuc l i de rel ea s ed to the envi ronment ( Qis ) i n  th i s  acci dent i s  
l i s ted i n  Ta b l e  L . B. The maxi mum dose to a member o f  the pub l i c  a s  a resu l t  o f  thi s postu l a ted 
acci dent i s  d i scus sed in Sect. L . 3 .  

L .  1 .  1 0  Breach o f  waste cani ster 

Waste cani sters can be breached before they are encapsu l ated i f  they are dropped i n  hand l i ng 
operat ions . Compl ete ly  encapsu l ated cani sters wi l l  not rupture even i f  they are dropped onto 
concre te from hei g hts of u p  to 6 m .  Encap s u l ated can i s ters cou l d  on ly  be ruptured when h i t  by a 
fal l i ng , heavy o bj ect such  a s  a cel l cover .  At the t ime of rupture , the cani ster i s  a s sumed to 
be fu l l (conta i n i ng about 600 L of g l as s ) .  I n  th i s acc i dent , aeros o l s are  s u spended i n  the 
venti l at ion  a i r  by entrai nment .  



L-1 2 

Table log. Significant radio nuclide releases resulting from a 
postulated breach of a waste canister 

Radionuclides i n  
glass waste 

I sotope 

sOCo 

79Se 

90Sr 

99Tc 
1 06 R u  
127m Te 
1 34 Cs 
1 37 CS 
144Ce 
144 Pr 
147 Pm 
1 5 1 Sm 
1 52 E u  
1 54 E u  
238 pU 
239 pU 
240 pU 
24 1 Pu 
241 Am 
242Cm 
243 Cm 
244 Cm 

Ci/L 

2.BE-l  

2.3E--4 

S. l E l  

4 . 1 E -3 

2.SEO 

l .SE--4 

S .7EO 

S .3El  

1 .6 E l  

1 .6 E l  

4.0El  

3.9E-l 

6.3E-3 

1 .0EO 

1 .2EO 

1 .2E-2 

7 .4E-3 

l .4EO 

1 .BE-2 

S .3E-S 

9.2E -6 

2 .7 E --4 

Quantity ejected 
into cell OJ 

(C i )  

1 .7E2 

l .4E-l 

3 . 1  E4 

2.SEO 

1 .SE3 

9.0E-2 

3.4E3 

3.2E4 

9.6E3 

9.6E3 

2.4E4 

2.3E2 

3.BEO 

6.0E2 

7 .2E2 

7 .2EO 

4.4EO 

8.4E2 

1 . l El 

3.2E-2 

S.SE-3 

1 .6E-l  

Quantity vented from 
stack (sou rce term) 0iS 

(C i )  

S . l E -B 

4.2E-l l 

9.3E-6 

7 .SE-l0 

4.SE-7 

2 .7E-l l 

1 .0E-6 

9.6E-6 

2.9E-6 

2.9 E -6 

7 .2E-6 

6.9E-B 

1 . 1 E-9 

1 .8 E-7 

2.2E-7 

2.2 E-9 

1 .3 E-9 

2.SE-7 

3.3E-9 

9.6E-1 2 

1 .7 E - 1 2  

4 .BE-l l 

"Oil is obtained by mult iplying the concentration of radionuclide in  
the glass waste by 600 L ,  wh ich corresponds to a l l  of  the  glass i n  the 
canister. 

The amount of each s i gn i f i cant rad ionuc l i de re l eased to the envi ronment ( Qis ) i n  thi s acci dent i s  
l i sted i n  Ta b l e  L . 9 .  The maxi mum dose to a member o f  the publ i c  a s  a resu l t  o f  th i s  postul ated 
acci dent i s  d i s c u s sed in Sec t .  L . 3 .  

L . 2  STAGED-ALTERNAT I V E  ACC I DENTS 

I n  the staged a l ternati ve ,  the i mmobi l i zati on faci l i ty ( Stage 1 )  i s  expected to operate for a few 
years before the start-up of the s upernatant proces s i ng fac i l i t i e s  ( Stage 2 ) . Howeve r ,  the 
consequences of acci dents re l ated to operati on of the i mmobi l i zat ion  faci l i ty wou l d not be 
s i gn i f i cantly  d i fferen t duri ng the i n i t i a l  yea rs when Stage 1 operates a l one and  s ubsequent ly  i n  
conj uncti on wi th Stage 2 .  For comp l etenes s  and s i mp l i c i ty ,  the d i scus s i on that fo l l ows addresses 
poten t i a l  acci dents that cou l d  occur duri ng combi ned Stage 1 and  2 operati o n . Most of the 
postul ated acci dents a re s i m i l a r to those descri bed for the reference des i g n  ( Sect .  L . l ) .  
However , d i fferences from the reference des i g n  i n  the s i ze or des i g n  of some components produce 
d i fferent source terms and potenti a l  i mpact s .  For th i s reason , s i mi l ar potenti a l  acc i dents have 
been ana lyzed separately for the staged des i g n .  Postul ated acci dents i n  wh i ch on ly  nonrad i o l og i ca l  
pol l utants are rel eased i nto the envi ronment ,  such  a s  fi re ,  expl o s i on , and chem i c a l  sp i l l s ,  are 
d i scussed i n  Sect .  5 . 5 . 2 .  

I n  a l l  of the postul ated acci dents for the staged des i gn , rad i onuc l i des wou l d  be rel eased i nto 
the envi ronment through  the 43-m DWPF stac k .  Source terms are presented for those rad i onuc l i des 
that cou l d  be rel eased from the staged DWP F  fo l l owi ng an acc i dent .  The re l at i ve s i gn i f i cance 
val ue for each rad ionuc l i de i s  deri ved from the product of the source term and i ts dose conver
s i o n  factor .  Fo r each  of the postu l ated acci dents , 50-year dose comm i tments to  the  maxi ma l l y  
exposed i nd i v i dua l  from t h e  rel eased rad i onuc l i des have been computed u s i ng t h e  A I RDOS-EPA 
computer code . l Doses for the total body , bone , l ungs , and thyro i d  for each acc i dent are 
presented in Sec t .  L . 3 .  
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L . 2 . 1  Sou rce terms 

Source terms for s i g n i fi cant radi onuc l i des vented from the stack are computed from Eq . L . l  
( Sect .  L . l . l ) .  

I n p ut  parameters Ef' Pf' and  Ep for each  acc i dent l i sted i n  Ta b l e  L . 1 0  are ba sed on spec i fi 
cat ions  for s i mi l a r  equi pment a t  SRP . QiP val ues and the res u l t i ng source terms ( Qis ) are l i sted 
i n  Tabl es L . l l  through L . 1 9 . 

" 

Table L.10. Input parameters for the calculation of source terms of radionuclides 

released from postulated accidents - staged design 

Accident 

Spi l l  from s lurry receipt tank  

Burn ing of sand f i l ter material 

Burn ing of ces ium or strontium 
ion-exchange material 

Eructation of cesium 
concentrator 

E ructation of stront ium 
concentrator 

Explosion or eructation i n  
the slu rry mix  evaporator 

Spi l l  from melter feed tank 

Steam explosion i n  glass melter 

Breach of waste canister 

" Read as 2 X 1 0-3 _ 

E lement 

Tritium, iod ine  
R uthenium 
Others 

Iodine 
Tel l u r ium 
Technetiu m ,  rutheni u m ,  

rhod ium 
Others 

Al l  

A l l  

A l l  

I odine 
R uthen ium 
Others 

Tritiu m ,  iodine 
Ruthenium 
Others 

All 

All 

L . 2 . 2  Spi l l  from s l urry receipt ta nk  

Evaporation 
Partit ion factor 

factor,E f or entra i nment 
factor,P f 

2 E -3" 1 EO 
2 E-3 1 E-2 
2 E -3 1 E-4 

1 EO 9E-1  
1 EO 6E-1  
1 EO 9E-1  

1 EO 1 E -2 

1 EO 1 E -2 

2 E-4 1 EO 

2 E -4 1 EO 

2 E -3 1 EO 
2 E -3 9E-1  
2 E -4 1 EO 

1 E-3 1 EO 
1 E -3 1 E -2 
1 E-3 1 E -4 

1 E -4 1 EO 

1 E-6 1 EO 

F i lter Estimated 

factor,F p probabi l i ties 
per year 

1 EO 2E-2 
3E-4 
3E-4 

1 EO 1 E-2 
3 E -4 
3 E -4 

3 E -4 

3E-4 1 E-2 

5 E -3 3E-2 

5 E -3 3E-2 

1 EO 3 E-2 
3E-4 
3E-4 

1 EO 2E-2 
3E-4 
3E-4 

3 E -4 3E-5 

3 E -4 2E-4 

As d i scussed i n  Sect .  3 . 3 ,  i nso l ubl e s l udge wi l l  be recei ved i nto the s l udge-s l urry recei pt tan k .  
Th i s  i s  a 3 . 6-m h i g h ,  3 . 4-m d i ameter vessel  hav i ng a max i mum capaci ty o f  32 , 000 L .  The contents 
of the vessel cou l d  be sp i l l ed because  of overf low ,  transfer through an open nozz l e ,  or  major 
l ea k  through the vessel wa l l .  In the event of an acci den t sp i l l , one- ha l f  of the max i mum vessel  
contents , 1 6 , 000 L,  is  a s s umed to be d i scharged to the cel l fl oor and s ump of the canyon 
bu i l d i ng .  The sp i l l ed materi a l  wou l d  be f l u s hed i nto the s ump w i th about 1 000 L of water and 
then transferred through the sump system to a vessel  for reprocess i ng .  Approximately 8 h wou l d  
b e  req u i red to tra nsfer the s p i l l ed ma teri a l  from the sump . Ouri ng the acci dent and s ubsequent 
tran sfer , aeroso l s from the evaporati on of the sp i l l ed materi a l  wou l d  be carri ed through the 
canyon venti l a t ion  system . 

The amount of each s i g n i f icant  rad i onuc l i de re l eased to the envi ronment ( Qis ) i n  thi s acci dent i s  
l i s ted i n  Tabl e L . l l .  The maxi mum i nd i v i dua l  dose to the publ i c  a s  a res u l t of th i s  postu l ated 
acci dent i s  di scus sed i n  Sec t .  L . 3 . 
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Table L.l l .  Significant radionuclide releases resulting from 
postulated spill from slurry receipt tank 

Radionucl ides in the 
spilled material 

Isotope 

3 H 

90 Sr 

90y 

1 06 Ru 

1 29 1  

144 Ce 

144 Pr 

1 47 Pm 

1 54 Eu 

238 pU 
239 pU 

240pU 

24 1  Pu 

241 Am 

Ci/l 

1 .7E-S 

1 .3 E l  

1 .3 E l  

6.6E-l 

3.SE-6 

4.4EO 

4.4EO 

1 . l E l  

2.BE-l 

3.3E-l 

3 . 1 E-3 

2.0E-3 

3.7E-l 

4.BE-3 

Quantity ejected 
into cell 0/ 

(Ci ) 

2.7E-l 

2 .2ES 

2.2ES 

1 . l E4 

S.7E-2 

7.0E4 

7.0E4 

1 .7ES 

4.SE3 

S.4E3 

S.OE I 

3.2E l 

6.0E3 

7 .7E l 

Quantity vented 
from stack 

(sou rce term) 0is 
(Ci ) 

4.3E-4 

1 .3E-S 

1 .3E-S 

6.6E-S 

1 . l E-4 

4.2E-6 

4.2E-6 

1 .0E-S 

2.7E-7 

3.2E-7 

3.0E-9 

1 .9E-9 

3.SE-7 

4.6E-9 

'Oif is obtained by multiplying the concentration of radionuclide in  
the spi l led material by 1 6,000 L. 

Table l.12. Significant radionuclide releases resulting from postulated burning 

Radionucl ides in  the 
spilled material 

Isotope 

90 Sr 

90y 

99 Tc 

l 06 Ru 

l O6 Rh 

1 25m Te 

1 29 1  

1 34 CS 

1 37 CS 

1 37m Ba 

238 pU 

239 pu 

240pu 

241 pU 

24 1 Am 

Ci/l 

1 .6E-2 

1 .6E-2 

S . l E-5 

3.3E-S 

3.3E-S 

2.6E-S 

1 .6E-7 

2.6E-3 

S.4E-l 

S.2E-l 

4 .SE-4 

4.6E-6 

2.9E-6 

3.4E-4 

l .4E-S 

of process sand filter materials 

Quantity ejected 
into cell 0i! 

(Ci ) 

6. 1 E l  

6 . 1 E l  

2.0E-l 

1 .3E-l 

1 .3E-l 

1 .0E-l 

6.1 E-4 

9.9EO 

2 . 1 E 3  

2.0E3 

1 .BEO 

1 .BE-2 

1 . l E-2 

1 .3EO 

S.SE-2 

Quantity vented from 
stack (sou rce term) 0iS 

(Ci )  

1 .BE-4 

1 .BE-4 

S.3E-S 

3.SE-S 

3.SE-S 

l .BE-S 

S.SE-4 

3.0E-S 

6.3E-3 

6.0E-3 

S.3E-6 

S.4E-B 

3.3E-B 

4.OE-6 

1 .SE-7 

'Oif is obtained by multiplying the concentration of radionuclide in the filter 
material by 3900 l. 
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Table L.1 3. Significant radionuclide releases resulting from postulated burning 

of cesium or strontium ion-<lxchange material 

Radionucl ides in the 
ion·exchange column 

I sotope 

1 34CS 
1 37 CS 
1 47Pm 
23Bpu 
239 pu 
240pu 
241 Pu 
241 Am 

90Sr 

90 y 

Ci/L 

2.6E-3 

5.4E-1 

3.5E-4 

1 .5E-5 

1 .5E-7 

9.7E-B 

1 . 1 E-5 

4.3E-7 

1 .0E-3 

1 .0E-3 

Quantity ejected 
into cell 0;/ 

(Ci)  

Duolite column 

1 .3E2 

2.BE4 

1 .BE 1 

7.BE-1 

7.BE-3 

5.0E-3 

5.7E-1 

2.2E-2 

Amberlite column 

5.2 E 1  

5.2E 1 

Quantity vented from 
stack (source term) 0iS 

(Ci )  

4.0E-4 

B.4E-2 

5.4E-5 

2.3E-6 

2.3E-B 

1 .5E-B 

1 .BE-6 

6.6E-B 

1 .6E-4 

1 .6E-4 

aOil is obtained by multipl y i n g  the concentration of rad ionuclide in  the 
spi l led material by 52,OOO L. 

Table L.14.  Significant radionuclide releases resulting from 

postulated eructation of cesium concentrator 

Radionuclides in the 
spil led material 

Isotope 

1 34CS 

1 37CS 
137m Ba 

238pU 

239 pu 
240 pu 
241 Pu 

Ci/L 

4.3E-2 

9.0EO 

B.5EO 

2.5E-4 

2.5E-6 

1 .6E-6 

1 .9E-4 

Quantity ejected 
i nto cell 0;/ 

(Ci )  

2.4E2 

5.0E4 

4.BE4 

1 .4EO 

1 .4E-2 

B.9E-3 

1 . 1  EO 

Quantity vented from 
stack (source term) 0iS 

(Ci )  

2.4E-4 

5.0E-2 

4.BE-2 

1 .4E-6 

1 .4E-B 

B.9E-9 

1 . 1 E-6 

aOir i s  obtained by multip lying the concentration of radionuclide in the spil led 
material by 5600 L. 

Table L.1 5. Significant radionuclide releases resulting from 

postulated eructation of strontium concentrator 

Radionucl ides in the 
spi l led material 

I sotope Ci/L 

90Sr 3.BE-1 

90y 3.BE-1 

Quantity ejected 
into cell 0;/ 

(Ci )  

1 .7E3 

1 .7E3  

Quantity vented from 
stack (source term) 0is 

(Ci )  

1 .BE-3 

1 .BE-3 

aOj( i s  obtained by multip lying the concentration of radionuclide in  the 
spi l led material by 4400 l. 
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Table l.16.  Sign ificant radionuclide releases resulting from 

postulated explosion or eructation in the slurry mix evaporator 

Radionuclides in the Quantity ejected Quantity vented from 
filter medium into cel l  0/ stack (source term) 0i/ 

Isotope 

90Sr 
90 y 

106 Ru 

106 Rh 

1 25Sb 

1 29 1 

134 CS 

13 7 CS 

144Ce 
144 Pr 

147 Pm 
238 pU 

239 pU 

240 pU 

24 1  Pu 
241 Am 

C i/L 

8.6EO 

8.6EO 

4 .2E-1 

4 .0 E - 1  

2.4E-1 

2 . 1 E-6 

3.8E-2 

7.9EO 

2.8EO 

2.8EO 

6.8EO 

2.1 E - 1  

2.OE-3 

1 .3E-3 

2 .4E-1 

3.0E-3 

(C i )  (Ci ) 

7 . 1 E4 4.3E-3 

7 . 1 E 4  4.3E-3 

3.5E3 1 .6E-3 

3.3E3 2.OE-4 

2.OE3 1 . 2E-4 

1 . 7E-2 3.4E-5 

3.2E2 1 .9E-5 

6.6E4 4.0E-3 

2.3E4 1 .4E-3 

2.3E4 1 .4E-3 

5.6E4 3.4E-3 

1 . 7E3 1 .0E-4 

1 .7 E 1  1 .0E-6 

1 . 1  E 1  6.6E-7 

2.OE3 1 .2E-4 

2.5E 1 1 .5E-6 

a Oif i s  obtained by mu ltip ly ing the concentration of radionuclide i n  the s lu rry 
by 8300 L. 

b I ncludes a contribution from evaporation during  f lushing.  

Table L . 1 7. Significant radionuclide releases resulting from 

postulated spill from melter feed tank 

Radionucl ides in the Quantity ejected Quan tity vented from 
spi l led mate ria l  

Isotope 

3 H 
90Sr 
90 y  

1 06 R u  

1 29 1 

13 7 CS 

1 37m Sa  
144 Ce 

1 4 7 Pm 
238 pu 
239 pU 
240 pU 

24 1  Pu 
241 Am 

Ci / L  

6 . 1 E-6 

8.6EO 

8.6EO 

4 .2 E - 1  

2 . 1 E-6 

7.9EO 

7.5EO 

2.8EO 

6.8EO 

2 . 1 E - 1  

2.OE-3 

1 .3E-3 

2.4 E - l  

3.0E-3 

i nto cell  Oif 
(Ci )  

6 . 1 E - 2  

8.6E4 

8.6E4 

4 .2E3 

2 . 1 E-2 

7.9E4 

7.5E4 

2.8E4 

6.8E4 

2 . 1 E 3  

2.OE 1 

1 .3E 1 

2.4E3 

3.4 E l  

a stack (sou rce ter m )  a " 
(Ci ) 

6 . 1 E-5 

2.6E-6 

2.6 E -6 

1 .3E-5 

2 . 1 E-5 

2.4 E-6 

2 .3E-6 

8.4E-7 

2.OE-6 

6.3E-8 

6.0E - 1 0 

3.9E- l 0  

7.2E-8 

1 .0E-9 

aOif is obtained by mUlt ip ly ing the concentration of radionucl i de in  the 
spi l led material by 1 0,000 L. 
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Table L.18. Significant radionuclide releases resulting from a 
postulated steam explosion in the glass melter 

Radionuclides in calcinated 
sludge feed 

to glass melter 
Isotope 

90Sr 

90y 

196 Ru 
l O6 R h  
134 Cs 
137CS 
1 37m Ba 
144 Ce 
144 Pr 
147 Pm 
238 pu 
239 pu 
240 pU 
241  Pu 

Ci/l 

4 .4 E  1 

4.4E 1 
2 . 1  EO 

2 . 1 E O  

1 .S E - l  

4 .0E l 

3.8E l 

l .4 E  1 

l .4E 1 

3.5E l 

1 . 1 EO 

1 .0E-2 

6.4 E-3 

1 .2EO 

Quantity ejected 
into cell 0/ 

(Ci )  

8.7E4 

8.7E4 

4 .3E3 

4.3E3 

3.8 E 2  

8.0E4 

7.6E4 

2.8E4 

2.8E4 

7.0E4 

2.1 E3 

2.0E l 

1 .3 E l  

2.4 E3 

Quantity vented from 
stack (source term) aiS 

(Ci )  

2.6E-3 

2.6E-3 

1 .3 E -4 

1 .3E-4 

1 .2E-5 

2.5E-3 

2.3E-3 

8.4E-4 

8.4E-4 

2 . 1 E-3 

6.6E-5 

6.0E-7 

3.SE-7 

7.2E-5 

a ai' is obtained by multiplying the concentration of radionuclide in the 
sludge feed by 2000 l. 

Table l.19. Significant radionuclide releases resulting from a 
postulated breach of a waste canister 

Radionuclides in 
glass waste 

Isotope 

90Sr 
90y 

1 06 Ru 
1 06 Rh 
137CS 
137m Ba 
144Ce 
144Pr  
1 47 Pm 
238pU 
239 pu 
240 pU 
241 Pu 
24 1 Am 

Ci/l 

4 .4 E  1 

4 .4 E  1 

2 . 1  EO 

2 . 1  EO 

4 .0 E 1  

3.8 E 1  

l .4 E  1 
1 .4 E 1  

3.5E 1 

1 . l E O 

1 .0E-2 

6.4E-3 

1 .2EO 

1 .6E-2 

Quantity ejected 
into cell 0/ 

(Ci )  

2.6E4 

2.6E4 

1 .3E3 

1 .3 E 3  

2.4E4 

2.3E4 

8.4 E 3  

8.4E3 

2 . 1 E 4  

6.6E2 

6.0EO 

3.8EO 

7.2E2 

S.6EO 

Quantity vented from 
stack (source term) ais 

(Ci) 

7.8E-6 

7.8E-6 

3.SE-7 

3.SE-7 

7.2 E-6 

6.SE-6 

2.5E-6 

2.5E-6 

6.3E-6 

2.0E-7 

1 .8 E -S 

1 . 1  E-S 

2.2E-7 

2.SE-S 

a aif is obtained by multiplying the concentration of radionuclide in the 
waste by 600 l. 
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T h i s  postu l a ted acci dent i s  s i mi l a r  to the burn i ng of process s and-fi l ter materi a l  acci dent i n  
the reference des i gn a l ternati ve ( Sect . L . l . 4 ) . Coa l  i n  the process  sand f i l ter cou l d burn i f  i t  
were s p i l l ed o n  the ca nyon fl oor,  a l l owed to dry ,  and contacted by some i g n i t i o n  source . Because 
fl amma b l e  materi a l s  a re not present i n  the v i c i n i ty of the sand fi l te r ,  combustion  cou l d on ly  
be  caused by  contact between the  dry coa l  and l ea k i ng n i tri c aci d .  The occurrence of t h i s  
sequence of  events has  been ass umed pos s i b l e mi dway between backfl u sh i ngs , when t he  med i um 
conta i ns the rad i onucl i des from 3900 L of  l i qu i d .  

Damage to equi pment from the fi re and any pos s i b l e  fl ood i ng probl ems from the fi re s uppres s i on 
system are expected to be extremel y  sma l l .  I n  th i s  acc i dent ,  aerosol s are re l eased . 

The amount of each s i gn i fi cant radi onucl i de re l eased to the envi ronment ( Qis ) i n  th i s  acci dent 
i s  l i s ted in Tab l e  L . 1 2 . The maxi mum dose to a member of  the publ i c  a s  a res u l t of th i s  postu
l ated acci dent is  d i scussed in  Sect .  L . 3 .  

L . 2 . 4  Burn i n g  of cesi um i on-exchange materi a l  

Th i s  acci dent i s  s im i l a r t o  t h e  " burn i ng of ces i um ion-exchange materi a l " acci dent i n  the 
reference des i g n  a l ternati ve . 

Two i on-exchange col umns conta i n s  Duol i te ( R )  ARC-359 res i n  ( Di amond Shamrock Co rp . ) .  Al though 
ca ti on res i n  i s  d i ffi cu l t to i g n i te ,  the res i n  is  ass umed to burn if it i s  s p i l l ed from the 
col umn , dried,  and  contacted by a s u s ta i ned heat source . No known heat sources are present on 
the ce l l  fl oor,  except n i tri c acid from pos s i b l e  l ea kage . Th i s  acci dent is  h i g h l y  un l i ke l y  
because  n i tr ic  a c i d  can come i nto contact wi th the res i n  on the ce l l  fl oor o n l y  a s  a res u l t of 
transfer error .  

I n  a norma l operati onal  cycl e ,  1 07 , 000 L of  c l a ri f i ed s upernatant  are passed through t he  ces i um 
i on-exchange co l umn ; however ,  the res i n  burn i ng acci dent i s  a s sumed to occur when the col umn 
conta i ns one-ha l f  of the maxi mum nuc l i de l oadi ng 5 2 , 000 L .  Aeroso l s  a re s u spended in the 
venti l at ion  a i r  by entrai nment .  

The amount of each  s i gn i f icant  rad i onuc l i de rel eased to  the  envi ronment ( Qis ) i n  th i s  acci dent 
i s  l i s ted in Tab l e  L . 1 3 .  The maxi mum dose to a member of the publ i c  a s  a res u l t of  th i s  postu
l ated acci dent i s  d i scussed in  Sect.  L . 3 .  

L . 2 . 5  Burn i ng of  s tronti um i on-exchange mater ia l  

Th i s  acci dent i s  s i mi l ar to  the  " burni ng of  stronti um i on-exchange materi a l " acci dent i n  the 
reference a l ternat i v e .  

A s i ng l e  col umn i n  tre i on-exchange system that removes stronti um from c l ar i fi ed s upernate 
conta i ns Amberl i te ( R )  ( Rohm and Haa s )  I RC-7 1 B res i n .  Al though cat i on res i n  i s  d i ff i cu l t  to 
i gn i te ,  the res i n  i s  a s sumed to burn i f  i t  i s  sp i l l ed from the co l umn , dri ed ,  and  contacted by a 
s u s ta i ned heat sourc e .  

I g n i t i on by reaction  w i th n i tr i c  a c i d  i s  prec l uded because  Amberl i te ( R )  I RC-7 1 B  i s  n o t  sen s i t i ve 
to n i tr i c  ac i d .  Because n o  known heat sources are present o n  the cel l fl oor , occu rrence o f  thi s 
acci dent i s  h i g h l y  u n l i ke ly  . 

. 

I n  a normal operati onal  cyc l e ,  1 04 , 000 L of c l a r i f i ed s upernatant i s  passed through a stronti um 
i on-exchange col umn ; however , the res i n  burn i ng acc i dent i s  a s sumed to occur when the col umn 
conta i ns hal f the maxi mum col umn l oad i ng ,  5 2 , 000 L .  Aerosol s are s uspended in the venti l ati on 
a i r  by entrai nment proces s .  

The amount of 9 0Sr , the on ly  s i g n i fi cant  rad i onucl i de ,  o n  the res i n  Qif a t  the t i me o f  acci dent 
is obtai ned by mul ti p lyi ng the concentrati on of rad i onuc l i de in the supernatant by the amount of 
s upernatant pa s s i n g  through the stront i um i o n-exchange col umn , 52 , 000 L .  The amount re l eased to 
the envi ronment ( s ource term , Qis ) '  o bta i ned from Eq . ( L . l )  i s  1 . 6 E-4 Ci (Tabl e L . 1 3 ) . The 
maxi mum dose to a member of the publ i c  as a resu l t  of thi s postu l a ted acc i dent i s  d i scus sed i n  
Sect . L . 3 .  
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L . 2 . 6  Eructa t i on of ces i um concentrator 

Cesi um e l uate i s  concentrated to about 2 . 0  M ( Na 2C0 3 + CaC0 3 ) i n  thi s concentrato r .  The con
tents of the ces i um concentrator cou l d be di scharged to the cel l fl oor by an  expl os i on or 
eructati on . 

I f  an eructat i on i n  the concentrator were to occur , approx imately 5600 L of the concentrate 
( one-ha l f  the vessel  contents ) a re a s sumed to be expel l ed from the concentrato r .  Materi a l  wou l d 
be transported i nto the vent i l at i on a i r by entrai nment and evaporat i on of the s p i l l ed l i q u i d .  
Approximate l y  1 kg o f  materi a l  wou l d  be transported to the sand fi l te r .  

The amount  of each s i gn i fi cant rad i onuc l i de re l eased t o  t h e  envi ronment (Qis ) i n  thi s acc i dent 
i s  l i s ted i n  Tab l e  L . 1 4 .  The maxi mum i ndi v i dual  dose to a member o f  the pub l i c  a s  a res u l t of 
th i s  pos tu l ated acci dent i s  d i scussed  i n  Sec t .  L . 3 .  

L . 2 . 7  Eructat ion  o f  stronti um concentrator 

C l ar i f i ed s upernatant i s  fed to the stronti um concentrator to reduce the water content befo re 
spray dry i n g .  The contents of the stronti um concentrator cou l d  be d i scharged to the cel l fl oor 
by exp l o s i ons and  eructati ons s i mi l ar to those descri bed above for the previ ous  acc i dent . An 
exp l o s i on i n  th i s  evaporator i s  h i g h l y  un l i ke l y .  An eructati on caused by proces s  control 
probl ems wou l d  be a more l i ke ly  mechani sm for expel l i ng the contents of the concentrator . Some 
potenti a l  process  contro l probl ems are : fai l ure to control temperatures , concentrat ions , and/or 
materi a l  a dd i t i o n  rates , a nd acc i dental add i ti on of i ncompati b l e  materi a l s .  Other process  
errors , s uch a s  rap i d  degradati on  of organ i c s  or u n i n tended accumu l a t i on of reactants a s  a 
consequence of p l uggage ,  cou l d  a l so cause eructation . Such  process  errors are expected to occur 
rare l y .  

I f  eructat i on i n  the concentrator were t o  occur , approx imate ly  4400 L of the concentrate ( one
ha l f the ves sel  contents ) are a s s umed to be expel l ed from the concentrato r .  Mater i a l  wou l d  be 
transported i nto the venti l at i on a i r  by entra i nment and evaporation  of the sp i l l ed l i q u i d .  
Approx i mate ly  1 kg o f  materi a l  wou l d be transported to the sand  fi l ter . 

The amount of each s i gn i f i cant  radi onucl i de rel eased to the envi ronment ( Qis ) i n  th i s  acci dent i s  
l i sted i n  Tab l e  L . 1 5 .  The maxi mum i nd i vi dua l  dose to the pub l i c  a s  a res u l t of thi s postu l a ted 
acci dent i s  d i scussed i n  Sect .  L . 3 .  

L . 2 . 8  Expl o s i o n  or eructat ion  i n  the s l urry-mi x evaporator 

In the s l urry-mi x evaporato r ,  g l a s s  fri t i s  mi xed wi th washed s l udge , and the excess water i s  
evaporated . The mi xed product i s  fed to the l i q u i d -fed me l te r .  

Because  the s l urry-m i x  evaporator system i n  the staged des i gn i s  s i mi l a r  to t h e  recyc l e  evapora
tor system i n  the reference a l ternat i ve ,  exp l os i ons i n  the s l urry-mi x evaporator system coul d be 
caused by mecha n i sms s i mi l a r  to those descri bed i n  Sec t .  L . l . 5  fo r the recyc l e  evaporator : 
( 1 ) red o i l expl os i o n ,  ( 2 )  hydrogen exp l o s i o n ,  ( 3 )  expl os i on of mercury or s i l ver compounds , and 
( 4 )  ammoni um n i trate exp l o s i on .  

Eructation  caused  by process control probl ems i s  a l es s  v i o l ent and somewhat  more l i ke ly  
mechani sm for expe l l i ng t he  contents of t he  s l u rry-mi x evaporator to  t he  cel l .  S uch process 
contro l probl ems cou l d  i nvol ve fa i l ure to contro l  temperatures , concentrati ons , and/or mater i a l  
addi ti on rates or  the acci dental  add i t i on o f  i ncompat i b l e  mater i a l s .  Rap i d  degrada t i o n  of 
orga n i c s  or  u n i n tended accumu l ation  of reactants a s  a conseq uence of p l uggage cou l d  a l so cause 
eructat i on in  the evaporato r .  

T o  eval uate the potenti a l  consequences o f  a n  exp l o s i on or eructat i on event , i t  i s  a s s umed that 
approx imate ly  8300 L of the s l u rry ( one-ha l f  capac i ty)  i s  expe l l ed from the evaporato r .  About 
1 . 4 L ( 1 . 6  kg ) of  materi a l  wou l d  be transported to the sand fi l ter duri ng the acc i den t ,  and  a n  
addi ti onal  1 6  k g  of  water wou l d  evapora te i nto t he  venti l at ion  a i r  whi l e  t he  fl u sh i ng operation  
takes  p l ace . 

The amount of each s i gn i f icant  rad i onuc l i de re l eased to the envi ronment ( Qis ) i s  l i sted i n  
Tab l e  L . 1 6 .  The maximum dose to a member o f  the publ i c  a s  a resu l t o f  th i s  pos tu l ated acci dent 
i s  d i scussed in Sect . L . 3 . 
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L . 2 . 9  Spi l l  from me l ter feed tank 

In the staged proces s a concentrated mi xture of g l a s s  fri t and s l udge i s  transferred from the 
s l urry-mi x eva porator  to a me l ter feed tank  a nd then to the l i q u i d-fed g l a s s  me l te r .  The 
contents of the mel ter-feed ta nk  cou l d  spi l l  to the ce l l  fl ood because of overfl ow , transfer 
through an  open nozz l e ,  or  a maj or  l ea k  in a gas ket or  vessel  wa l l .  

In the event of a s p i l l ,  one-ha l f  of the maxi mum vessel  contents , a bout 1 0 , 000 L ,  i s  a s s umed to 
be d i scharged to the cel l fl oor and sump i n  the canyon bui l d i ng .  Aerosol s from evaporat ion  of 
the sp i l l ed ma teri a l  wou l d  be carri ed through the canyon venti l a t i o n  system and  sand fi l ter  to 
the venti l a t ion  s tack . Approximately 1 6  kg of water wou l d  evaporate i nto the venti l a t i on a i r  
duri ng the 8-h f l u s h i ng opera t i o n .  

The amounts o f  each s i gn i fi cant  rad i on ucl i de re l ea sed t o  the envi ronment ( Qis ) are l i sted i n  
Ta b l e  L . l l .  T h e  max i mum i nd i v i dua l  dose to a member o f  the publ i c  a s  a res u l t o f  th i s  postul ated 
acc i dent i s  di scussed in Sec t .  L . 3 . 

L . 2 . 1 0  Steam expl os i on i n  g l a s s  mel ter 

Th i s  postul ated acci dent i s  s i mi l ar to the " g l a s s  me l ter  expl o s i on acci dent" i n  the reference 
des i gn a l terna t i ve ( Sect .  L . l . 9 ) and can occur in e i ther the Stage 1 uncoupl ed or  coupl ed 
operat ions . 

At the t ime of the exp l o s i o n ,  the g l a s s  me l ter  i s  a s s umed to conta i n  about 2000 L of product 
g l a s s  fri t and s l udge in compa ri son wi th 600 L in the reference des i gn .  

The amounts of each s i g n i f i cant  rad i onuc l i de re l ease  to the envi ronment ( Qis ) are l i sted i n  Ta bl e 
L . 1 8 . The maxi mum i n d i v i dua l  dose to a member of the pub l i c  a s  a res u l t  of th i s  postul ated 
acci dent  i s  di scussed in Sect. L . 3 . 

L . 2 . 1 1  Breach of was te can i s ter  

Th i s  acci dent i s  s i m i l ar to  the " breach of wa ste can i s ter"  acci dent in  the reference des i gn 
( Sect .  L .  1 .  1 0) a nd can occur i n  Stage 1 uncoup l ed or cou p l ed opera t i ons . Wa s te cani s ters can be 
breached i f  they a re dropped i n  hand l i ng operati ons before they are encapsu l ated . Comp l etely 
enca psu l ated cani sters cannot be ruptured even if  they are dropped onto concrete from hei ghts  of 
up  to 6 m .  Enca psu l ated cani s ters cou l d  on l y  be ruptured when h i t by fa l l i ng heavy objects such 
as a ce 1 1  cover .  

At  the  t ime of  rupture , the  can i s ter i s  a s sumed to  conta i n  a bout 600  L of g l a s s , a l l of wh i c h  i s  
shattered on i mpact .  Before re l ease v i a  the venti l at ion  stac k ,  much of the g l a s s  dust  wi l l  be 
removed from the venti l a t ion  a i r  by a deep-bed sand fi l te r .  

T h e  amounts o f  each  s i gn i f icant  radi onuc l i de rel eased t o  t h e  envi ronment ( Qis ) are l i sted i n  Ta b l e  
L . 1 9 .  The maxi mum dose t o  a member o f  the publ i c  a s  a res u l t  of th i s  postul ated acci dent i s  
d i scussed i n  Sect .  L . 3 . 

L . 3 RADIATION DOSES FROM ACC I DENTAL RELEAS ES OF RAD IONUCL IDES 

Ra d i a t i o n  doses to man were ca l cu l ated for each of the postul ated acci dents descri bed ea rl i e r .  
Fi fty-yea r dose commi tments t o  the max ima l l y  exposed i nd i v i dual  l ocated approxi matel y 9 . 2  km 
downwi nd of the process  bu i l d i ng a re presented i n  Tab l e s  L . 20 and  L . 2 1 for the reference and 
staged-des i gn a l terna t i ves , respecti vel y .  The cri t i ca l  l ocation  ( 9 . 2  km downw i n d )  is  the  
c l osest road to wh i ch the pub l i c  has  acces s .  Th i s  l ocat i on was sel ected to prov ide a conser
va t i ve est imate of maximum acc i dent doses to the pub l i c .  The acci dents descri bed a bove are 
expected to l ast  for re l a t i ve ly  short peri ods of t ime ( hours to days ) wi th mo st  of the rad i o 
l og i ca l  i mpact occuri ng wi th i n  the fi rst few hours fol l owi ng the acc i dent . 

Doses were esti mated for rad i onuc l i de re l eases  from the venti l a t i on stack of the canyon bui l d i ng 
by the AI RDOS-EPA computer code . ] Al l radi onuc l i des were a s s umed to be rel eased to the env i ron
ment from a 84-m s tack  in  the reference a l ternati ve and from a 43-m stack  in  the s taged a l ter
nati ve . Do ses were ca l cu l ated for tota l body , bone ,  l ungs ,  a nd the thyro i d  for four age groups : 
i nfan t ,  ch i l d ,  teen , and  adu l t .  These doses are ba sed on x/Q va l ues determi ned from on-s i te 
meteoro l o g i ca l  data at  the 50% proba b i l i ty l evel as recommended by N RC . 2 

In genera l , doses i n  the staged a l ternati ve des i gn a re h i gher than the doses i n  the reference 
a l terna tive  des i gn .  However,  the maxi mum do se i n  the s taged a l ternative  i s  l ess  than the 
max imum dose i n  the reference a l ternat i ve .  
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Table L.20. Fifty-year dose commitments to the maximally exposed individualB from potential accidental 

releases of radionuclides to the atmospherab - reference alternative 

D ose commitm ents ( m i l l i rem ) c  
Major contribution Estimated 

Age radionuclides to probability 
Accident description group Total body Bone Lungs Thyroid total-body dose per year 

1 .  Failure of centrifuge Infant 6.4E-9d 4.5E-B . 2.4E-9 B.BE-B "'I (55% ) .  "'Pu ( 1 1  % )  1 E-3 

suspension system Child 7 . 5E-9 B.9E-B 1 .4E-B 9.7E-B "Sr (5% ) ,  'H (24% ) 
Teen 7.BE-9 1 . 1 E-7 1 .5E-B 1 .7E-7 1 l7Cs (3% ) 

Adult 7.BE-9 1 .0E-7 1 . 1 E-B 2.5E-7 

2. Eructation of the Infant 2.0E-9 1 .2E-9 2. 1 E-9 1 . 6E-9 'H (22% ) ,  "'I ( 1 3 % )  1 E-2 

process sand filters Child 2 . 1 E-9 1 .3E-9 2.3E-9 1 .7E-9 1 3·CS ( 1 2 % ) ,  "'Cs (51 % )  
Teen 2.3E-9 1 .3E-9 2.5E-9 2.9E-9 

Adult 2.3E-9 2.3E-9 2.3E-9 4.0E-9 

3. B u r n i n g  of p rocess Infant 1 . 2E-3 3.2E-3 3.6E-3 1 .2E-3 "'Ru (46% ) .  13'CS ( 1 0 % )  1 E-2 
sand f i l ter material Child 1 .2E-3 3.3E-3 4.0E-3 1 .2E-3 "'Cs (43 % )  

Teen 1 .2E-3 3.4E-3 4.2E-3 1 .3E-3 

Adult 1 .2E-3 3.3E-3 3.2E-3 1 .3E-3 

4. Explosion in the Infant 1 .4E-7 5.3E-7 1 . 2E-7 2.4E-6 "'I (91 % ) ,  1l7Cs (5% ) 3E-2 

recycle evaporator Child 1 .4E-7 5.BE-7 1 .3E-7 2.7E-6 

Teen 1 . 4E-7 6. 4E-7 1 . 3E-7 4.BE-6 
Adult 1 . 5E-7 6.1 E-7 1 .3E-7 7.2E-6 

5. Burning of cesiu m  Infant 7.2E-4 1 .4E-3 1 .7E-4 6.BE-4 1 3·CS ( 1 5% ) .  "'Cs (82% ) 1 E-2 

ion-exchange material Child 7.2E-4 1 .5E-3 1 .7E-4 6.BE-4 "'Pu (3%) 
Teen 7 .2E-4 1 .5E-3 1 .7E-4 7.2E-4 

Adult 7.2E-4 1 .5E-3 1 .7E-4 7.2E-4 

6. Burning of strontium Infant 3. 5E-6 1 . 1 E-4 2.1 E-5 3.9E-6 "Sr ( 1 00 % )  1 E-2 

ion-exchange material Child B.7E-6 2.6E-4 2.9E-5 9.7E-6 

Teen B.7E-6 2.9E-4 3 . 1 E-5 9.7E-6 

Adult 7.9E-6 2.6E-4 1 .BE-5 B.BE-6 

7. Breach of calciner Infant 7.4E-3 1 . 1 E- 1  2.0E-2 6.9E-3 "'Cs (2% ) ,  "'Pr (2% ) 3E-5 

by explosion Child 9.3E-3 2.6E-1 2.BE-2 9.3E-3 '''Pu (63% ) ,  "Sr (29% ) 

Teen 9.9E-3 3.2E-1 3.0E-2 1 .0E-2 

Adult 9.3E-3 2.9E-1 2.2E-2 9.3E-3 

B. Steam explosion in Infant 4. 1 E-4 5.3E-3 1 .7E-3 3.BE-4 13·CS (20% ) ,  1 37CS (39% ) 3E-5 

a glass melter Child 5.2E-4 1 .2E-2 2.3E-3 5 . 1  E-4 ' ''Eu ( 1 3 % )  

Teen 5.2E-4 1 .4E-2 2.5E-3 5.4E-4 "'Pu (24%) 

Adult 5.2E-4 1 .4E-2 1 .6E-3 5 . 1 E-4 

2E-4 9. Breach of waste Infant 1 .7E-6 2.7E-5 5. 1 E-6 1 .7E-6 "Sr (29% ) ,  '''Pr (2%) 
2.2E-6 "'Cs (2% ) canister Child 2. 1 E-6 5.9E-5 6.9E-6 

Teen 2.2E-6 7 . 1 E-5 7 .5E-6 2.3E-6 "'Pu (62% ) 

Adult 2.2E-6 6.BE-5 5.1 E-6 2.2E-6 

8The maximally exposed individual is located approximately 9.2 km downwind from the effluent; ingestion pathway is not considered 

for doses from accidental releases. 
bAli releases were from exhaust stack; height 84 m, diameter 5.5 m, and effluent velocity 14 m /s. 
cDoses were calculated based on xl q values determined from onsite meteorological data at the 50% probability level 

( N R C Reg. Guide 4.2 Rev. 1 1 .  
dRead as 6.4 x 10-8 •  

L . 3 . l  Dose by o rgan 

I n  f i ve o u t  of n i ne acc i dents a n a l yzed for the reference a l ternati ve , dose to the bone was 
predi c ted to be h i g her than  the doses to the l un g , thyro i d ,  o r  tota l body . I n  three of the 
rema i n i ng four a c c i dents , dose to the thyro i d  was pred i c ted to be h i gher than  the doses to o ther 
organs and the total body . In o n l y  one acc i dent predi cted l ung  dose wa s h i g her than the dose to 
o ther organs and  the tota l body .  For the s taged a l ternat i ve pos tu l a ted acc i dents , bone dose was 
predi c ted to be h i gher than the doses rece i ved by l ung , thyro i d ,  or the total  body ,  for a l l  b ut  
one  acc i den t .  S i nce bone dose i s  h i g her than  the doses t o  o ther  organs  i n  t h e  majori ty o f  the 
a c c i dents , o n l y  bone dose is  d i scussed i n  the fol l owi ng sect i o n s . 
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Tabla lo2l. Fifty-yaar dosa commitmants to tha maximally axposad individual8 from potential accidental 

Accident description 

Stage 1 
1 .  Spill from slurry 

receipt tank 

(uncoupled operation)d 

2 . Eructation in slurry 

mix evaporator 
(coupled operation)d 

3. Spill from melter 
feed tank (coupled 
operation )  

4. Explosion of liquid 
fed glass melter 
(coupled operation) 

5. Canister rupture 
(uncoupled operation) 

Stage 2 

6. Fire in cesium 
ion-exchange 

7. Fire in strontium 
ion exchange 

8. Burning of sand 
filter material 

9. Eructation of 
strontium 
concentrator 

1 0. Eructation of cesium 
concentrator 

releases of radionuclides to the atmospherel' - staged alternative 

Age 

group 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Infant 
Child 
Teen 
Adult 

Dose comm itments {mi l l i rem ) c  

Total body Bone Lungs Thyroid 

1 .2E-5e 1 .5E-4 5.8E-5 5.9E-5 
1 . SE-S 3.3E-4 7.3E-5 1 .3E-4 
1 .6E-5 4.3E-4 8.3E-5 1 . l E-4 
1 .6E-5 4.0E-4 5.3E-5 1 .5E-4 

2.7E-3 4.3E-2 9.6E-3 2.7E-3 
3.9E-3 1 .0E-1 1 .3E-2 3.7E-3 
4.2E-3 1 .3E-1 1 .5E-2 4. 1 E-3 

3.9E-3 1 .2E-1 9.6E-3 4. 1 E-3 

3.3E-6 3.3E-6 1 .2E-5 1 . l E-5 
4.0E-6 6.9E-6 1 .5E-5 1 .2E-5 

4.2E-6 8.5E-6 1 .7E-5 2.0E-5 
4.2E-6 8 . 1 E-6 1 . l E-5 2.8E-5 

1 . 6E-3 2.8E-2 5.6E-3 1 .5E-3 

2.3E-3 6.4E-2 7.8E-3 2.3E-3 
2.4E-3 7.4E-2 8.4E-3 2.4E-3 

2.4E-3 7.4E-2 5.6E-3 2.4E-3 

5.0E-6 8. 1 E-5 1 .7E-5 4.5E-6 

6.6E-6 2.0E-4 2.4E-5 6.5E-6 

7.0E-6 2.4E-4 2.6E-5 7.3E-6 
7.0E-6 2.3E-4 1 .7E-5 6.9E-6 

3.9E-2 9.4E-2 5.4E-2 3.5E-2 
3.9E-2 9.7E-2 5.4E-2 3.5E-2 
4.0E-2 9. 7E-2 5.4E-2 3.6E-2 
4.0E-2 9.7E-2 5.4E-2 3.5E-2 

9.0E-6 2.8E-4 5.8E-5 1 .0E-5 
2.2E-5 7.0E-4 7.7E-5 2.5E-5 
2.4E-5 7.4E-4 8.5E-5 2.7E-5 
2.1 E-5 6.7E-4 5.0E-5 2.4E-5 

3.0E-3 9.0E-3 1 .3E-3 2.8E-3 
3. 1 E-3 1 .2E-2 4.4E-3 2.8E-3 
3.1 E-3 1 .3E-2 4.6E-3 2.9E-3 
3. 1 E-3 1 .3E-2 4.4E-3 2.9E-3 

1 . l E-4 3.3E-3 6.8E-4 1 .2E-4 
2.6E-4 7.9E-3 8.9E-4 2.9E-4 
2.6E-4 8.4E-3 1 .0E-3 2.9E-4 
2. 5E-4 7.9E-3 6.0E-4 2.8E-4 

2.4E-2 5.7E-2 3.2E-2 2.0E-2 

2.4E-2 5.7E-2 3.2E-2 2.0E-2 

2.4E-2 5.7E-2 3.2E-2 2.0E-2 
2.4E-2 5.7E-2 3.2E-2 2.0E-2 

M ajor contributing 
rad ion ucl ides to ad u lt 

total-body dose 

"Sr ( 12%),  '''Ru (47% ) 
"'I ( 1 5% ) ,  "'Pu (26% ) 

"Sr (30% ) ,  131Cs (2% )  
"'Pu (64% ) ,  '''Pr (3% ) 

"Sr (8% ),  "'Ru (35%) 
"'I ( 10%),  131Cs (27% ) 
"'Pu ( 1 9% )  

"Sr ( 1 5% ) ,  1 3 7Cs (48% ) 
"'Pu (34%) 

"Sr ( 1 5% ) ,  137Cs (48% ) 

"'Cs (99% ) 

··Sr ( 1 00 % )  

131Cs (98% ) ,  "'Pu (2% ) 

"Sr ( "-' 1 00% )  

137Cs (99%) 

Estimated 
probability 

per year 

2E-2 

3E-2 

2E-2 

3E-5 

2E-4 

1 E-2 

1 E-2 

1 E-2 

3E-2 

3E-2 

Bfhe maximally exposed individual is located approximately 9.2 km downwind from the effluent; ingestion pathway is not considered 
for doses from accidental releases. 

bAli releases were from exhaust stack; height 42.7 m, diameter 3.7 m, and effluent velocity 1 6 . 1  m/s. 
cDoses were calculated based on xlq values determined from onsite meteorological data at the 50% probability level 

(NRC Reg. Guide 4.2 Rev. 1 ) .  
dUncoupled operation is stage 1 process only; coupled operation includes stage 1 and stage 2 processes combined. 
eRead as 1 .2 x 1 0-'. 
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L . 3 . 2  Dose by age group 

I n  genera l , teen and adu l t  groups wou l d  recei ve h i g her doses than the i nfant and ch i l d  age 
groups i n  reference as wel l a s  staged a l ternati ve acci dents . 

I n  the reference a l ternati v e ,  bone dose to the teenage group was h i g her than bone dose to the 
adul t-age group i n  s i x  of the n i ne acci dents . I n  two acci dents , teen and adu l t age groups 
recei ved the same bone dose , and i n  one acci den t ,  the adu l t group recei ved a h i g her bone dose 
than the teenage group .  For t he  staged-de s i gn a l ternati ve ,  bone dose  to  t he  teenage group was 
h i g her than the bone dose to the adu l t-age group i n  seven of the ten acc i dents . In three 
acci dents , teen- and adu l t-age groups recei ved the same bone dose . For th i s  reason , the 
d i scus s i on of i mpacts focuses on bone dose to the teenage group for a l l acc i dents in the 
reference a s  wel l a s  staged-a l ternati ves . 

L . 3 . 3  Dose by acc i dent 

Among a l l the potenti a l  acci dents ana lyzed for the reference a l ternat i ve , the maxi mum dose 
( Ta b l e  L . 20 )  wou l d  resu l t  from an  exp l o s i o n  in the ca l c i ner . For th i s  acci dent the l a rgest dose 
wou l d  be 0 . 32 mi l l i rem to the bone of a max ima l l y  exposed teenager .  I n  the  case  of staged
a l ternati ve ,  the h i g hest dose wou l d  be 0 . 1 3  mi l l i rem resu l t i ng from eructat i on of the s l urry-mi x 
evaporator ( Ta b l e  L . 2 l ) .  

The postul a ted acci dent i nvo l v i ng steam exp l o s i on i n  the g l a s s  mel ter wou l d  del i ver the second 
h i g hest dose i n  the reference a l ternati ve , and the postu l a ted acci dent i nvo l v i ng fi re in the 
ces i um i on exchange materi a l  wou l d  de l i ver the second h i g hest dose in the staged a l ternat i ve .  
I n  the case of the reference a l ternati ve ,  the dose wou l d  be 0 . 0 1 4  mi l l i rem , and i n  the case of 
the staged a l terna ti ve , it  wou l d  be 0 . 097 mi l l i rem to the bone of a teenager .  The consequences 
of  a steam exp l o s i on i n  the l i qu i d-fed g l a s s  me l ter i n  the staged a l ternati ve wou l d  a l so del i ver 
doses compa rab l e  to the ces i um i on exchange fi re do ses . Other acci dents ana l yzed wou l d  yi e l d  
much smal l er maxi mum doses . 

L . 3 . 4  Impact of rad i at i on  doses on  i nd i v i dua l  humans 

As d i scussed a bove , the h i g hest i nd i v i dua l  bone dose recei ved from an acci dent at  the DWP F i s  
ca l cu l ated to be 0 . 32 mi l l i rem . ( For  mo st  postu l ated acci dents the doses wou l d be much sma l l er . ) 
The predi cted maxi mum bone dose i s  nearly two orders of magn i tude l ess  than the i nd i v i dua l  
i nternal dose  of  18  to  24 mi l l i rems per  yea r recei ved from terrestri a l  radi ation  by a l l i nd i 
vi dual s .  By compari son the average external  i nd i v i dual  dose rece i ved by a i rpl ane-travel l i ng 
pub l i c  i s  2 to 2 . 6  mi l l i rems per year . 3 

Because  the probabi l i ty of a major  acci dent at the DWPF  i s  sma l l ,  the chance that an i nd i v i dua l  
wou l d rece i ve even 0 . 32 mi l l i rem i s  remote . Therefore , the i mpact of the DWPF  on human hea l th 
i s  expected to be extreme ly  sma l l for ei ther the reference or staged a l ternat i ve .  
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Table M. 1. Summary - response to comments on the notice of intent to prepare an Environmental I mpact Statement - Defense Waste Processing Facility 

Commenter 

1 .  P. McGuire 

Executive Director, IG·l l 

Office of I nspector General 

Department of Energy 

April 1 5, 1 980 

2. R. L. Copel and 

Acting Assistant Director 

for Public Safety 

Clinch River Breeder 

Reactor Plant Project Office 

Department of Energy 

P.O. Box U 

Oak R idge, TN 37830 

April 1 5, 1 980 

3. G. I .  Rochl i n  

Principal I nvestigator 

I nstitute of Governmental Studies 

University of Cal ifornia, Berkeley 

Berkeley, CA, 94720 

April 9, 1 980 

4. R. S. Thomas 

Environmental ist, Inc. 

1 339 Sinkler Road 

Columbia, SC 29206 

April 1 5, 1 980 

5. W. P. Bebbington 

905 Whitney Drive 

Aiken, SC 29801 

March 28, 1 980 

6. P. Kiepe 

Payette, I D 83661 

April 3, 1 980 

7. J. F. Munro, Manager 

Kaiser Engineers, I nc. 

1 1 00 Judwin Ave.·Su ite 450 

P.O. Box 1 20 

Richland, WA 99352 

April 8, 1 980 

Response required 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Major issue 

Isotope recovery for beneficial uses 

1 .  Timing of the E I S  

2 .  Waste form·host 

rock interactions 

3.  Defense Waste vs commercial 

waste 

1 .  Broadening scope to i nclude 
uncertainty related to geologic 

repositories 

2. Clear report writing 

3.  Definition-conventional mining 

techn iques 

4. Alternative waste forms 

1 .  Shortness of comment period 

2. Clear report writing 

3.  SRP bedrock 

1 .  1 OOO·year budget 

2. Ouality of earlier documents 

1. Surface storage concept for 

disposal 

2. Packaging for immobil ized 

waste 

Effect on scope, rationale 

No, included in  existing scope 

No, DOE policy 

No, separate environmental review 

No, included in  existing scope 

No, out of this scope 

No, original intention 

No, provided definition i n  

response 

No, separate environmental review 

No, exceed DO E N EP A gu idel i nes 

No, original intention 

No, DOE/EIS-0023 

No, DO E objective is  to avoid 

long-term i nstitutional control 

No, not relevant 

N o, in conflict with the President's 

Program 

No, separate environmental review 

Comments 

Recommended public hearings on 

the draft DWPF·E I S 



Table M.1.  (continued) 

Commenter Response required Major issue Effect on scope, rationale Comments 

8. R. Roy, Di rector Yes 1 .  I nadequacy of alternatives No, NEPA requires reasonable Implied hearings for the DWPF. 

Materials Research Laboratory alternatives 

The Pennsylvania State University 2. Bias of geologic disposal No, President's Program 
University Park, PA 1 6802 

April 7, 1 980 3.  In-Tank solidification No, included in existing scope 

4.  Oak R i dge grouting concept No, not in accordance with DOE 

policy of multi barrier isolation 

5. Geologic repository in  S R P  No, DOE/EI S-0023 

bedrock 

6 .  Alternative waste form No, separate envi ronmental review 

9.  K. K .  S. Pillay Yes 1 .  System approach to waste No, I RG used system approach.  

Associate Professor of Nuclear management DOE has establ ished Interface 

Engineering Control Board systems to im-

College of Engineering prove communication. 

The Pennsylvania State University 2. Objective examination of No, Peer Review Panel for 
University Park, PA 1 6802 i mmobil ization alternatives Alternative Waste Forms, A. D. 
April 1 0, 1 980 Little review for immobilization 

alternatives. 3: 
I 

3. Consider alternatives conforming No, DOE intention +> 
to present laws 

4. Examine immobil ization No, examination is ongoing 

al ternati ves 

5. Priority consideration for No, DOE intention 

processing defense waste 

1 0. C. Bausch, Chief No 

Energy & Environment Branch 

Office of Pol icy & Analysis 

Interstate Commerce Commission 

Wash ington, DC 20423 

April 3, 1 980 

1 1 . A. E. Wasser bach Yes Disposal strategy No, out of this E I S  scope DOE/E IS-0046 has been 

Box 2308 forwarded to her. 

West Saugerties Road 

Saugerties, NY 1 2477 

March 1 8, 1 980 



Commenter 

1 2. Haley & Aldrich, Inc. 

Consulting Geotech nical 

Engineers & Geologists 

238 Main Street 

Cambridge, MA 021 42 

March 22, 1 980 

1 3. C. Rogers, Jr .  

Feldspar Corp. 

P.O. Box 99 

Spruce Pi ne, N C 29877 

March 26, 1 980 

1 4. C. H. Badger, Administrator 

Georgia State Clearinghouse 

Office of Planning & Budget 

270 Washington St., SW 

Atlanta, GA 30331 

April 1 0, 1 980 

1 5. R. C. H i ldebeidel ,  Director 

Eastern States Office 

Bureau of Land Management 

Department of I nterior 

350 South Pickett Street 

Alexandria, VA 22304 

April 8, 1 980 

1 6. W. M. Thompson 

Nuclear System Associates, I nc.  

2735 Satu rn Street 

Brea, CA 92621 

April 1 5, 1 980 

1 7. J .  E. Van Hoomissen, Manager 

Spent Fuel Services Operations 

General Electric Company 

1 75 Curtner Avenue 

San Jose, CA 951 25 

April 1 7, 1 980 

Table M.1 .  (continued) 

Response requi red Major issue 

No 

Yes R epository siting 

No 

No 

Yes Occupational exposure 

Yes Clear report writing 

Effect on scope, rationale 

N o, out of this E IS scope 

N o, design uti l izes remote 

operations with objectives of 

maintaining occupational ex· 

posure "as low as reasonably 

achievable"  

No,  original intention 

Comments 

DOE/E IS·0023 has been forwarded 

to h im,  and he has been placed 

placed on the distribution 

list for the Draft DWPF·E IS. 

He offered opportu nity to 

release information through 

the quarterly publication 

The Engineering Geologist. 

Requested 1 0  copies of the 

draft DWPF·E I S  

for review. 
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Commenter 

1 8. E. C. Whitten, Jr. 

State Clearinghouse 

Office of the State Auditor 

State of South Carolina 

P.O. Box 1 1 333 

Columbia, SC 2921 1 

April 23, 1 980 

1 9. D. Fuqua, Chairman 

Committee on Science and 

Technology 

U.S. House of Representatives 

Suite 2321 , Rayburn House 

Office Building 

Washington, D C  205 1 5  

April 1 5, 1 980 

20. L. E. Banks, Coord inator 

State Intergovernmental 

Clearin\tlouse 

Federal Aid Coordinator Office 

The State of North Dakota 

State Capitol 

Bismarck, NO 58505 

April 25, 1 980 

2 1 .  J. C. Malaro, Chief 

High· Level Waste Licensing 

Management Branch 

Division of Waste Management 

U.S. Nuclear Regulatory 

Commission 

Washington, DC 20555 

April 25, 1 980 

Response requ ired 

No 

Yes 

No 

Yes 

Table M.l.  (continued) 
Major issue 

1 .  Proliferation of E ISs 

2. Excessive yielding to public 

opinions 

3. SRP bedrock 

4. I ncorporation of waste form 

selection environmental 

review into the (J;IJPF·EIS 

Waste form selection 

Effect on scope, rationale 

No, N E PA requirements 

No, DOE policy to consider 

pu bl ic inputs 

No, DOE/EIS·0023 

No, technology program will 

not a l low earlier selection 

No. Separate environmental 

review 

Comments 

State likes to be informed con· 

cerning the progress of the draft 

E IS. 

Additional scoping effort is un· 

necessary. 

State expressed interest in 

groundwater consideration. 

Use state application identifier: 

800327931 4  for transmitting 

draft DWPF·E IS for review 

N R C  is interested in following 

the waste form screening 

program. 

3; I 0\ 



Commenter 

22. D. Marrack 

Vice President of Envi ronmental 

Affairs 

Houston Audubon Society 

440 Wilchester 

Houston, TX 77079 

April 14, 1 980 

23. Mr. L. Pen berthy 

Penberthy Electromelt 

I nternational, I nc. 

631 Sou th 96th Street 

Seattle, WA 981 08 

May 1 9, 1 980 

Response required 

Yes 

Yes 

Table M . l .  (continued) 

Major issue 

1 .  Abandon liquid 

waste storage 

2. Waste form characteristics 

3. Repository siting and design 

4. Encapsulation of waste 

5. Recovery of isotopes for use 

6.  I nterim storage of immobil ized 

waste 

7. Suitability of salt as repository 

medium 

1 .  Adequacy of borosil icate glass 

as a final waste form 

2. I nclusion of detailed study 

of th e reference process 

3. Surface repository 

4. Removal of cesium from the 

supernate to enhance 

storage 

5: Unnecessary to study the waste 

form-host rock interactions 

Effect on scope, rationale 

No, immobil ization program is 

under development 

No, parameters l isted are con

sidered by the waste form 

screening study 

No, outside th is  E IS  scope 

No, immobil ized waste will be 

encapsulated 

No, included in existing scope 

No, included in existing design. 

No, outside this E IS scope. 

No, higher durability glasses will 

be considered in selecting the 

final waste form. 

No, detailed study of the reference 

process is  continuous and modifi

cation will be documented accord

ingly. The E IS  will focus on the 

conceptual differences among the 

different alternatives. 

No, the President's interim planning 

basis' for disposal of high-level 

radioactive waste is mined geologic 

repository . 

No, the DWPF-E IS  will consider 

isotope removal from the waste to 

enhance storage_ 

No, the significance of thE!" waste 

form-host rock interaction will 

be determined by the waste 

form selection program. 

Comments 

He is interested in establ ishing a 

nearby repository for pertinent 

documents. Dallas Regional 

Office has been alerted to this 

request 

3: I ...... 
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WETLANDS OVERVI EW 

The SRP s i te conta i ns about 200 caro l i n a  bays . Carol i n a  bays are wetl ands wh i ch a re un i que to 
the southeastern At l anti c coastal p l a i n .  These wetl ands  are s ha l l ow ,  natura l  depres s i ons , 
roug h l y  oval i n  s hape , wh i c h  genera l l y  contai n  s urface water through  the yea r .  The caro l i na 
bays on the S RP s i te vary i n  s i ze from <0 . 1  to 50 ha ; the medi an s i ze i s  1 ha . 1  They are 
preci p i ta t i on dom i nated , rece i v i ng no apprec i ab l e  s u rface runo ff and probabl y undergoi n g  l i ttl e 
exchange w ith  g ro undwater d u ri ng  most periods . The ori g i n  of the bays , though sti l l  i n  do ubt , 
i s  general l y  bel i eved to be s u rface s ub s i dence fo l l owing  sol u t i on of  subsurface strata by 
g ro undwate r . 2 Mo st estimates of thei r age fal l i n  the range of 1 0 , 000 to 1 00 , 000 years . 1 These 
wetl and  ecosystems possess a r i ch and  varied  fl o ra and fauna and p l ay a pa rti cul a rl y  i mportant 
rol e  in amp h i b i a n  and  repti l e  reeroduction . 3  The marg i ns of caro l i na bays a re known to suppo rt 
h i gh den s i ti es of sma l l mammal s .  

The proposed DWP F  s i te conta i ns one o f  these caro l i n a  bays , known a s  Sun Bay , wh i ch i s  about 
1 h a  in s i ze ( Fi g .  N . l ) .  I t was parti a l l y  dra i ned and bu l l dozed i n  1 978 .  As a resu l t of  th i s  
d i sturbance , S un  Bay has  a shorter hydroperiod than most  caro l i n a  bays o f  s i mi l a r s i ze .  The 
t ree , s hrub , and  herb aceous  zones s u rround i ng i ts centra l a rea a re st i l l  rel at ive ly  und i s turbed . 
Compared with  undi sturbed caro l i n a  bays , Sun Bay pro v i des  somewhat reduced hab i tat fo r aquati c 
spe c i e s  a nd  for t hose ( pa rti cul arly amph i b i a n s ) that use the open -wate r port ion  of the bay for 
mat i n g ,  breed i ng , or a s  a nu rse ry a rea . 3  The l owe r abundance of  vertebrate fauna i n  and a round  
Sun  Bay compared w ith  that  of an  und i sturbed caro l i na bay has  been attri buted to  the l ack of  
j uven i l e  recru i tment of amp h i b i an s  at Sun  Bay because of  t he  l ack of  wate r dur ing  t he  g rowi ng 
season . 3 The reduced eco l o g i ca l  val ue of  Sun  Bay i s  not i rrevers i bl e ,  howeve r .  Numerous  other 
caro l i na bays on  the S RP s i te and e l sewhere have been d i sturbed and pa rt i a l l y  drai ned in the 
past by farme rs and o ther l andowners . When dra i nage was no l onger mai nta i ned , these areas 
recovered and a re now aga i n  ri ch wetl ands . 

The e l i mi nati on of S un  Bay on the proposed DWP F s i te wi l l  e l im i nate the pl ant , repti l e ,  and 
amph i bi an commu n i t i e s  dependent upon th i s  wetl and and wi l l  reduce sma l l mammal popul ations  i n  
nearby a reas . Howeve r ,  beca u se there a re about 200 o f  these wetl ands o n  the SRP s i te ,  the 
ecol ogi cal i mpact of  the e l im i nation  of one caro l i n a  bay wi l l  be m i no r  con s i deri ng  the enti re 
SRP  s i te .  Methods of  m i t i gati ng the i mpacts on Sun  Bay wi l l  be cons i de red i n  deve l op i ng the 
fi nal  s i te l ayout and des i g n  of the DWP F .  Fu rthermo re , advance pl ans  be ing  made for DWP F  con
struct ion  cal l fo r l ocati ng and des i g n i n g  s i l tation  and ero s i on control bas i n s , a s  pl anned for 
the construction  s i te to meet requ i rements of sound practi ce to mi t i g ate the i mpacts of con
struction acti v i t i e s ,  to rema i n  as permanent features of the l andscape ( F i g .  N . 2 ) . These bas i ns 
woul d reta i n  normal storm runoff afte r the construct ion  phase and woul d be a l l owed to revegetate 
natura l l y .  Saturated sed i ments i n  the bas i ns and  temporary stan d i n g  wate rs shoul d a l l ow these 
bas i ns to funct i on much a s  other upl and wetl ands of SRP  wi th i n  a few yea rs afte r construct i on . 
These bas i ns wou l d provi de an apprec i abl e i nc rease to the total a rea of upl and wetl ands near the 
DWP F  s i te and wou l d reduce storm runoff effects to bottoml and ha rdwood areas  and streams from the 
operati ng a rea . 

Mi ti gation  steps wi l l  a l so be taken to m i n i mi ze the sma l l effects resu l t i ng from construct i on of 
the access ra i l road to S Area . Grad i n g ,  r i p-rap , mul ches , and revegetat ion  wi l l  be used to 
reduce effects on  bottoml and hardwoods and sma l l s urface streams . A buffe r zone of ha rdwoods 
wi l l  rema i n  a l ong  the bottoml ands and streams .  

Two botan i ca l  s peci e s  o f  s peci a l  concern i n  South Caro l i na ,  the spathul ate seedbo x ,  Ludwigia 
spathu lata , and l i ttl e burhead , Eehinodorus parvulus , have been found i n  S Are a .  The l i tt l e  
b urhead h a s  been fo und e l sewhere a s  we l l  at  the S R P .  The spathul ate seedbox h a s  been s ucce s s 
ful l y  t ransp l anted by the Savannah Ri ver Ecol ogy Laboratory t o  prevent the l os s  of th i s  spec i e s  
on t h e  pl ant s i te .  

N - 3  
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Appendi x  0 

I SOTOP I C  AND CHEMICAL COMPOS ITI ON OF SELECTED FEED STREAMS , EFFLUENT STREAMS , AND 
I MMOBI L I ZED H I GH-LEVEL WASTE PRODUCT 





Table 0.1 .  Chemical composition o f  reference immobilization 

alternative DWPF feed (dry basis) 

Si udge'siurryb 
Supernatant" wt % sol ids wt % 

N a N 0 3  46.9 F e (O H ) 3  38.5 
NaN02 1 8.0 A I (O H ) 3  34.4 

'-
N a 2 S04 1 0 . 1  M n02 7.58 

N aAI02 9 . 7 1  N i ( O H ) 2  4.42 

N a 2  C03 7.54 CaC03 3.83 
N aO H  7.24 U02 (OH h 2.91  

N aCI 0.30 N a 2 0  1 .93 

N a 2 C 2 04 0 . 1 2  C 1 .3 1  
N a [ H gO(O H ) ]  0.06 N aCI 1 .23 
N a F  0.02 Hg(O H ) 2  1 . 1 6  

NaN03 1 . 1 4  

N a 2 S04 0.61 

Si02 0.56 

H g l 2  0.31 
N a F  0. 1 3  

aSupe r nate feed i s  constituted to �29 wt % salt solution 

by d issolv ing the salt cake i n  the tank with recycle water. 
b Actual s l udge conta i n s  0.234 kglL suspended sol ids 

with a specific gravity of 1 .37. D issolved salts  are present 

at �29% by weight, exclu sive of suspended sol ids .  Sludge· 

slu rry feed i s  prepared by s lurry i ng with water such that the 

resu lt ing volume i s  twice the s ludge vol u m e .  

Source: T D S ,  DPSTD ·77·1 3·3, T a b l e  2. 1 .  

Table 0.2. Chemical composition of Stage 1 (uncoupled) 

DWP F feed (dry basis) 

Sol u ble salts I nsolu ble sol ids 

gi L  wt % gi L  

A I ( O H ) 3  

C 

CaC03 

F e ( O H ) 3  

H g l 2  

H g ( O H ) 2  

M n02 

N aA I 02 9.42 

Na2 C03 2 .49 

N a 2  C2 04 0.0309 

N aCI 0.0767 

N a F  0.0050 

N a N 0 2  5.92 

N a N 0 3  1 4 .6 

N a 2 0 

N a O H  6 4 . 1  
N a  [ HgO(OH ) ]  0.0 1 53 

Na2 S04 3.31  
N i (O H ) 2  

Si02 

U02 (OH ) 2  

Total 4 1 00.0 2 1 0  

a I nsolu ble fraction o f  normal ly  soluble salt.  

Source: DPSTD·80·38, p. 2.3. 

0-3 

wt % 

1 1 .6 

1 .66 

5. 1 2  

5 1 .9 

0.5 1 0  

1 .62 

1 0 .7 

1 .56a 

0 . 1 64a 

1 .45a 

2.45 

0.78oa 

5.94 

0 . 7 1 3 

3.90 

1 00.0 
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Tab'e  0.3. Chemical composition of Stage l /Stage 2 

coupled DWPF feed 

Supernatant" (wt % )  
Siudge·slu rry 

(wt % )  
solidsb 

NaN03 4 1 .6 Fe (O H )3 38.5 

NaN02 1 4.8 A I (O H )3 34.4 

NaAI02 9. 10  Mn02 7.58 

NaOH 1 9 . 1  U02 (OH )2 2.91 

Na2C03 6.55 N i (O H )2 4.42 

Na2S04 8.34 CaC03 3.82 

NaCI 0.293 Hg(O H )2 1 . 1 6  

NaF 0.0 1 9 1  H g l 7 0.3 1 3  

Na [HgO(O H )] 0.0585 Na20 1 .92 

Na2C204 0. 1 1 8  NaN03 1 . 1 4 c  

Na2S04 0 .6 1 5c 

NaCI 1 .23c 

NaF 0 . 129  
C 1 .3 1  

Si02 0.562 

"Supernatant is -30 wt % salt (370 giL) .  
b Suspended solids present in Stage 2 feed = 9 mg/L. 

c l nsoluble fraction of normally soluble salt. 

Source : TDS, D PSTD-80·39, Dec. 1 980, 

Sect. 2. 

Table 0.4. Chemical composition of Stage 1 
(uncoupled) glass waste form 

Oxide Source s Amount 
(wt % )  

L i 20 F 4.05 
8 2 03 F 1 0.4 
Ti0 2 F 0.71 
CaO S 1 .07 
N a 20 F + S  1 3.0 
S i0 2  F + S  41 . 1  
F e 20 3 S 1 4. 5  
A I 20 3  S 2.83 
M n0 2 S 3.98 
U 30 e  S 1 .35 
N iO S 1 .79 
MgO F 1 .42 
Z r0 2  F 0.35 
La20 3 F 0.35 
O ther solids F + S  9 . 1 7  
N o n reactive salt S 0.098 
Density 2.4 g/mL @ 1 1 00" C 

2.8 g/mL @ 1 20" C 
s F = F rit; S = com posite sludge. 



I sotope 

51 C r 
60C O 
79Se 
87R b 
89S r  
90S r  
90y 
91 y 
93Z r  
95Z r  
95N b 
95 m N b  
99Tc 
103R u 
I06R u 
I03 m R h 
I06R h 
I07 Pd 
l 1°Ag 
1 15 m C d  
121 m S n  
123S n  
1 26S n  
1 24S b  
1 25S b  
1 26S b  
1 26m S b  

0-5 

Table 0.5. Chemical composition of 
Stage 1 /Stage 2 coupled glass waste form 

O x ide Source 8 
Amount 

(wt % )  

L i 20 F 3.9B 
8 2 0 3  F 1 0.2 
T i0 2 F 0.70 
CaO S 0.77 
N a20 F + S  1 3.4 
S i0 2  F + S  41 .2 
Fe2 0 3  S 1 0.4 
A 1 20 3  S 2.02 
M n0 2 S 3.00 
U 3 0 8  S 0.96 
N iO S 1 .27 
MgO F 1 . 39 
Z r0 2  F 0.35 
La20 3 F 0 .35 
Other sol ids F + S  9.94 
N o n reactive salt S 0 .070 
Dens ity 2.4 g/mL @ 1 1 000 C 

2.B g/mL @ 1 20" C 

8 F = F rit; S = com posite sludge. 

Table O .S. Isotope content of glass product from reference 
immobilization alternative -5-year waste a 

C oncentrat ion Isotope 
Concentrat ion Isotope 

(C Vkg) (C ilkg) 

6.2E-20b 125 m Te 1 .4E- 1 232U 
1 .2E- 1 127Te 6.0E-5 234U 
9.5E- 5  127 m Te 6.2E-5 235U 
6.3E-9 129Te 1 .5E- 1 5  236U 
3.6E-B 129 m Te 2.4E- 1 5  238U 
2 . 1 E+1 134CS 2.4EO 236N p  
2 . 1 E+1 135CS 4.2E-5 237 N p 
6.6E-7 mcs 2.2E+1 236PU 
1 .3E-3 137 m 8a 2 . 1  E+1 237 PU 
6.9E-6 14 1C e 2.5E- 1 4  238PU 
1 .5E-5 142C e 6.7E-9 239PU 
B.BE-B 144Ce 6.9EO 240PU 
1 .7E- 3 144P r 6.9EO 241 PU 
B.OE- 1 2  144 m P r B.3E-2 242PU 
1 .0EO 144N d  3.4E- 1 3  wA m 
1 .6E- 1 1  147Pm 1 .7E+1 242Am 
1 .0EO 148Pm 4. 9E- 1 4  242 m Am 
6.4E-6 148 m pm 7.0E- 1 3  243Am 
B.9E-3 147Sm 1 .3E-9 242C m 
6.4E- 1 3  148S m  3.9E- 1 5  243C m 
2.3E-5 149Sm 1 .2E- 1 5  244Cm 
1 .9E-4 15 1 Sm 1 .6E- 1 245Cm 
1 . 1 E-5 152 Eu 2.7E-3 246C m 
5.0E- 1 1  154 Eu 4.4E- 1 247C m 
5.9E- 1 155 Eu 3.5E- 1  248C m 
1 .5E-6 160T b  7.BE- 1 0  
1 . 1 E-5 208TI 7.4E-7 

C oncentration 
( C ilkg) 

3.6E-6 
3.2E-6 
3.BE-B 
B. 1 E- 7  
2.0E-7 
1 . 2E- 1 1  
6. 2E-6 
4.4E-5 
3.2E- 1 5  
5. 3E- 1 
5.0E-3 
3. 1 E-3 
5.9E- 1 
4.2E-6 
7.6E-3 
1 . 0E-5 
1 .0E-5 
4. 0E-6 
2.5E-5 
3.9E-6 
1 . 1  E-4 
4.6E-9 
3.7E- 1 0  
4.6E- 1 6  
4.BE- 1 6  

8 Total activity = 1 . 24E+2 C il k g ;  decay heat: total primary = 2.5BE- 1 watt/ kg and total 
gamma = 1 .0BE-1 watt/kg. Values less than 1 0 - 20 C ilkg are not include d. 

b Read as 6.2 x 1 0 - 2° . 
Sou rce: TD S ,  D PSTD-77-1 3-3 Table 3.3. 
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Table 0 .7. Isotope content of g lass product from reference 
immobilization alternative-1 S-year waste a 

I sotope 
C oncentration I sotope 

C oncentration I sotope 
C oncentrat ion 

(C V kg )  (C ilkg)  (C i/ kg)  

60C O 3.2E- 2 b  135C S 4.2E- S  238U 2.0E-7 

79Se 9.SE- S  137C S 1 . BE+1 236N p 1 . 2E- 1 1  
87R b 6.3E-9 138 m Ba 1 .7E+1 237N p 6.2E-6 
90S r  1 .7E+1 142C e 6.7E-9 236P U 3.9E-6 
90y 1 . 7E+1  144C e 9.4E- 4  238P U 4.9E- 1 
93zr  1 . 3E-3 144Pr 9.4E-4 239 P U S.OE-3 
99Tc 1 .7E-3 144 m P r 1 . 1  E-S 240P U 3. 1 E-3 
106R u 1 . 1 E-3 144N d 3. 4E- 1 3  241 P U 3.7E- 1 
106R h 1 . 1 E-3 147Pm 1 .2EO 242P U 4.2E-6 
107Pd 6.4E-6 147Sm 1 .7E-9 241 Am 1 . SE-2 
1 10Ag 3.BE- 7  148Sm 3.9E- 1 S  242Am 9.SE-6 
1 2 1 m S n  2.0E- S  149Sm 1 .2E- 1 S  242 m Am 9.6E-6 
1 23S n  S.6E- 1 3  1S 1 Sm 1 . SE- 1 243Am 4.0E-6 
1 26S n  1 . 1 E-S 1S2Eu 1 .6E-3 242C m 7.9E-6 
1 2sSb 4. 7E-2 1S4 Eu 1 .9E- 1 243C m 3.0E-6 
1 26Sb 1 .SE-6 1ssEu B. 1 E- 2  244C m 7.BE-S 
126 m S b  1 . 1 E-S 208T I  1 .6E-6 24SC m 4.6E-9 
1 2S m Te 1 . 1 E-2 232U 4.BE-6 246C m 3.7E- 1 0  
1 27Te 4.9E- 1 S  234U 3.2E-6 247C m 4.6E- 1 6  
1 27 m Te S. 1 E- 1 S  23SU 3.BE-B 248C m 4.BE- 1 6  
1 34CS B.4E- 2  236U B. 1 E- 7  

a Total activity = 7.0SE+1 C i/kg;  decay heat: total primary = 1 . 4BE- 1 watt/ kg and total 
gamma = 6.22E- 1 watVkg.  Values less than 1 0 - 20 C i/kg are not i n cluded. 

b Read as 3.2 x 1 0 - 2 . 
Sou rce: TDS, D PSTD-77-1 3-3, Tab le 3.4. 
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Table 0.8. I sotope content of glass product 

from Stage 1 (uncoupled) operation a 
Isotope 

Concentration Isotope 
Concentration 

(Ci/kg) (Ci/kg) 

5 1 Cr 7 . 2 E -2Qb 147 Pm 2.0E+1 

6OCo 1 .4 E -1 148 Pm 5.6 E - 1 4  

79 Se 1 .0E--4 148m pm 8 . 1 E - 1 3  

87 R b  7 .0 E -9 147Sm 1 .5 E -9 

89 Sr 4 . 1 E -8 148Sm 4 .5 E - 1 5  

90Sr 2.5E+1 149 Sm 1 .4 E - 1 5  

90 y 2.5E+1 1 51 Sm 1 .9 E - 1  

91 y 7.6E-7 1 52 Eu 3 . 1 E-3 

93 Zr 1 .5 E -3 1 54 E u  5 . 1 E - 1  

95 Zr 8.0E-6 1 55 Eu  4 .0 E - 1  

95 N b  1 .7 E -5 160Tb 9.0E - 1 0  

95m N b  1 .0E-7 206 TI 3 . 7 E -2 1  

99 Tc 1 .9 E -3 207 TI 5.5 E - 1 1 

1 03 R u  9.2 E - 1 2  208 TI 8.5E-7 

1 06 R u  1 .2 E O  209 TI 3. 5 E - 1 5 

1 03 m  Rh 9.2 E - 1 2 232 U 4 . 1 E-6 

1 06 Rh 1 .2 E O  233 U 4.9 E - 1 0  

1 07 Pd 7 .4E-6 234 U 1 .3 E -5 

1 1 0Ag 1 .0E-2 235 U 4 .3 E -8 

1 1 5m Cd 7 .4 E - 1 3  236 U 9.3E-7 

1 2 1 m S n  2 . 7 E -5 238 U 2 .4E-7 

123 Sn 2.2E-4 236 Np 1 .4 E - 1 1 

126 Sn 1 .2 E -5 237 N p  7 . 1  E-6 

1 24 Sb 5.8E- 1 1  236 pu 5 . 1 E-5 

1 25 Sb 6.8E - l  237 pU 3 . 7 E - 1 5  

126 Sb 1 .7 E -6 238 pu 6 . 1 E - 1  

126m Sb 1 .2E-5 239 pU 5.7 E-3 

1 25m Te 1 .5 E - l  240pU 3 .6E-3 

1 27 Te 6.6E-5 241 Pu 6.8E-l 

1 27m Te 6 .8E-5 242pU 4.8E-6 

1 29 Te 1 . 7 E - 1 5 241 Am 8 . 7 E-3 

1 29m Te 2 .6 E - 1 5  242Am 1 .2 E - 5  

134 Cs 1 .6E-3 242m Am 1 . 2 E-5 

1 35 CS 2.7 E-8 243 Am 4.7 E -6 

137 Cs 1 .4 E -2 242 Cm 2 .8 E -5 

137m Ba 1 .4 E -2 243 Cm 4 .5E-6 

1 41 Ce 2.9 E - 1 4  244 Cm 1 .3 E -4 

142Ce 7 . 7 E -9 245Cm 5 .4 E -9 

144Ce 8.0EO 246 Cm 4 . 3 E - l 0  • 
144 Pr 8.0 E O  247 Cm 5.3 E - 1 6  

144m pr 9.6E-2 248 Cm 5.5 E - 1 6  

144 Nd 3.9E - 1 3  

aTotal activity � 9 .06 E 1  Ci/kg; decay heat:  total pr imary � 2 .69E-1 
watt/kg and total gamma � 1 .2 E-2 watt/kg. Values less th an 1 0-2 0  Cit  
kg a re not included. 

b Read as 7 .2 X 1 0-2° . 
Sou rce : TDS, DPSTD-80-38, Table 3.3.  
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Table 0.9. Isotopic content of glass product 

Isotope 

51 Cr 

6OCo 

79Se 

87 Rb 

89Sr 

90Sr 

90y 

91 y 

93Zr 

95 Zr 

95Nb 

95m Nb 

99Tc 

103 Ru 

106 Ru 

103m Rh 

106 Rh 

107 Pd 

1 10 Ag 

1 1 5m Cd 

1 21 m Sn 

123Sn 

1 26Sn 

124Sb 

125Sb 

1 26Sb 

126mSb 

125m Te 

127Te 

127m Te 

1 29Te 

129m Te 

134CS 
135Cs 

137CS 
137m Ba 

141 ee 

142ee 

144Ce 

144 Pr 

144m pr 

144 Nd 

from Stage ' /Stage 2 coupled operationS 

Concentration 

(Ci/kg)  

5.4E-2Qb 

1 .0E-1 

B.3E-5 

5.5E-9 

3.1 E-B 

1 .9E+1 

1 .9E+1 

5.7E-7 

1 .1 E-3 

6.0E-6 

1 .3E-5 

7.6E-B 

1 .5E-3 

6.9 E - 1 2  

9.0E-1  

6.9E- 1 2  

9.0E-1  

5.6E-6 

7.7E-3 

5.6E-1 3 

2.0E-5 

1 .6E-4 

9.2E-6 

4 .3E - 1 1 

5.1 E-1  

1 .3E-6 

9.2E-6 

1 .2E-1 

5.2E-5 

5.4E-5 

1 .3E- 1 5 

2 . 1 E - 1 5  

B.2E-2 

4.0E-5 

1 .7E+1 

1 .6E+1 

2.2E- 1 4  

5.BE-9 

6 .0EO 

6.0EO 

7.2E-2 

2.9E- 1 3  

Isotope 

147 Pm 

148 Pm 

148m pm 

147Sm 

148Sm 

149Sm 

151 Sm 

1 52 Eu 

1 54 Eu 

1 55 E u  

160Tb 

206TI 

207TI 

208TI 

209TI 

232 U 

233 U 

234 U 

235 U 

236 U 

238 U 

236 Np 

237 Np 

236pu 

237 pu 

238pU 

239pU 

240pU 

241 Pu 

242pu 

241 Am 

242Am 

242m Am 

243 Am 

242Cm 

243Cm 

244Cm 

245Cm 

246Cm 

247 Cm 

248Cm 

Concentration 

(Ci/kg) 

1 .5E+1 

4.2E - 1 4  

6 . 1 E - 1 3  

1 .2E-9 

3.4E-1 5 

1 . 1 E - 1 5  

1 .4E-1  

2.3E-3 

3.BE-1  

3.0E-1  

6.BE-1 0  

2.9E-21 

4 . 1 E-1 1 

6.4E-7 

2 .6E-1 5 

3 . 1 E-6 

3.7 E-10  

9.7E -6 

3.2 E -B 

7.0E-7 

1 .B E -7 

1 . 1 E- 1 1 

5.4E-6 

3.BE-5 

2.BE - 1 5  

4.6E-1 

4.3E-3 

2.7E-3 

5 . 1 E - 1  

3.6E-6 

6.6E-3 

B.7E-6 

B.7 E-6 

3.5E-6 

2 . 1 E-5 

3.4E-6 

9.9E-5 

4.0E-9 

3.2E-1 0 

4.0E- 1 6  

4 . 1 E - 1 6  

STotal activity = 1 .0 1  E2 Ci/kg; decay heat: total primary = 2 . 1 9 E - 1  

watt/kg and total gamma = 6.6BE-2 watt/kg. Values less than 1 0-2 0  

Ci/l are not included. 
b Read as 5.4 X 1 0-20. 

Sou rce : TDS, DPSTD·BO·39, Dec. 1 9BO. 
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Table 0.1 0. Annual release of  radionuclides (5·year o ld  waste) in the reference 
immobilization alternative DWPF airborne effluents 

Annual release (Cil 
Radionuclide" 

Canyon building Regulated chemical faci l i ty Saltcrete plant 

3 H 2.SE lb 4.0EO 7.7EO 

GOCo 2.6E-6 1 . 1  E-9 2.3E-9 

90 Sr 4.6E-4 6 .4 E - l 0  S.2E - l 0  

99 Tc 1 .4E-6 1 .5E-S 3.3E-S 

106 Ru 5.4E-2 9.3E-6 2.0E-5 

106 Rh 5.4E-2 9.3E-6 2.0E-5 

1 25 Sb 1 .3E-5 5.3E-S 1 . l E-7 

1 25m Te 1 .5E-4 2.SE - l l 1 .4E-7 

1 29 1 6.4E-3 4.7E-l l 1 .0E-l0  

134 CS 9. 1 E-5 2.2E-9 4.7E-9 

137 CS S.4E-4 2 . 1 E -S 4.3E-S 

1 37 m  Sa 7.9E-4 2.0E-S 4 . 1 E-S 

144 Ce 1 .5E-4 6.2E-7 1 .3E-6 

144Pr 1 .5E-4 6.2E-7 1 .3E-6 

14 7Pm 3.6E-4 1 .5E-6 3.3E-6 

238pu 1 . 1  E-5 5.7E-l l 1 . l E- l 0  

239 pu 1 . l E-7 5.4 E - 1 3  1 . l E- 1 2  

240 pU 6.SE-S 3.4 E - 1 3  6.7E - 1 3  

241 Pu 1 .3E-5 6.4E-l l 1 .3 E - l 0  

241 Am 1 .6E-7 6.SE- l l 1 .5E-l0 

244 Cm 2.5E-9 1 .0E - 1 2  2.2E-1 2 

" Several radionuclides that contributed <0.02% of the dose have been omitted. 
b Read as 2.S X 1 0' . 
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Table 0 . 1 1 .  Annual release of radionuclides ( 15·year old waste) in the reference 

immobilization alternative DIM'F airborne effluents 

Radionuclidea 
Annual release (C i )  

Canyon bui ld ing Regulated chemical faci l ity Saltcrete plant 

3 H 1 . 6E l b 2 . 2 E O  4.4 EO 

90Sr 3 . 6 E -4 5. 0 E - 1 O  6.4 E - 1 O  

99 Tc 1 .9 E -6 1 .5 E -8 3 . 3 E -8 

106 R u  3.6E-5 9 . 7 E-9 2 . 1 E-8 

1 25Sb 1 .0 E -6 4 .2E-9 9.0E-9 

1 29 1 6 .4 E -3 4 . 7 E - l l 1 .0 E - l 0  

134CS 3 . 1 E-6 7.8E - l l 1 .6 E - 1 O  

137 CS 6 . 7 E -4 1 .6 E -8 3.4 E -8 

137m Ba 6.3E-4 1 .6 E-8 3.3 E -8 

144Ce 2.0E-8 8.5E - l l  1 .8 E - l 0  

144 Pr 2 .4 E - l 0  8.5E - l 1 1 .8E - l 0  

147 Pm 2.6E-5 1 . l E -7 2.3E-7 

1 51 Sm 3 .3 E -6 1 .4 E -8 2.9 E-8 

1 54 Eu 4 .2 E -6 1 . 7 E-9 3.7 E-9 

1 55 Eu 1 .8E-6 7 .3 E - 1 O  1 .6 E - 9  

23B pu 1 .0 E -5 5.3E - l l 1 .0 E - l 0  

239 pU 1 . 1 E -7 5.4 E - 1 3  1 . 1 E - 1 2  

240 pU 6.8E-8 3.4 E - 1 3  6 . 7 E - 1 3  

241 Pu 7 .9 E -6 4.0E - l 1 7 .9E- l 1  

241 Am 3.2E-7 1 .3 E - l 0  2.9 E - 1 O  

244Cm 1 . 7 E -9 7.0E - 1 3  1 .5 E - 1 2  

aSeveral radionuclides that contributed <0.02% o f  the dose have been omitted. 
b Read as 1 . 6 X 1 0 ' . 
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Table 0.' 2. Estimated annual atmospheric 
releases of radionuclides to the environment -

Stage ' (uncoupled) operationsa 

Radionucl ide 
Sand filter stack 

(Ci/year) 

3 H 4 .3 E - l  

GO Co 1 .6E-5 

90 Sr 2 .9 E -3 

90 y 2.9E-3 

1 06 Ru 1 .2 E -4 

1 06 Rh 1 .2 E -4 

1 25 Sb 2.0E-5 

1 25m Te 3 .6 E -5 

1 29 1 6 .0 E-4 

1 34 CS 1 .8 E - 7  

13 7 CS 1 .7 E -6 

144 Ce 9.3E-4 

144 Pr 9.3E-4 

1 44m pr 1 . 1  E-5 

147 Pm 2.3E-3 

1 5 1 Sm 2.2E-5 

1 54 Eu 5.9 E -5 

1 55 Eu 4.6E-5 

238 pu 7 . 1 E-5 

241 pU 7 . 9 E -5 

" Several radionuclides contributing less than 
0.02% of the dose are not listed. 



0-1 2 

Table 0.1 3. Estimated annual atmospheric release of radionuclides to the 
environment Stage 1 /Stage 2 coupled operation 

Source 

Radionuclide Sand filter stack" Regulated chemical Saltcrete plant 
(Ci/year) facility (Ci/year) (C i/year) 

3 H 5.4EO 2.3EO 2.3EO 

GOCo 1 .2E-5 2.7 E - 1 0  3.5E-10  

90Sr  2.1 E-3 3.5E-10 3.B E - 1 0  

90y 2.1 E-3 3.5E-1 0 3.B E - l 0  

99Tc 3.6E-7 1 .4E-B 1 .9 E -B 

106 R u  3.0E-4 9.2 E -9 1 .2E-8 

106 R h  3.0E-4 9.2E-9 1 .2E-B 

1 25Sb 5.9E-5 3.9E-9 5.1 E -9 

1 25m Te 2.BE-5 4.BE -9 6.2E-9 

1 29 1 4.2E -4 4.4E -l 1 5.7 E -l 1 

134 Cs 1 .0E-5 7 .4E -l l 9.7E-l 1 

137 Cs 2.1 E-3 1 .6E-B 2.0E-8 

144 Ce 6.9E-4 9.3E -l 1 1 .2E-10  

144 Pr 6.9E-4 9.3E-l l 1 .2E-10  

147 Pm 1 .7 E-3 1 .OE-7 1 .3 E -7 

15 1 Sm 1 .7 E -5 1 .3E-B 1 .7E-B 

1 54 Eu 4.4E-5 1 .6E-9 2. 1 E -9 

1 55 Eu 3.5E-5 6.BE-10  9.0 E - 1 0  

238pu 5.3E-5 2 .6E-l 1 3.4E-l l 

241 Pu 5.9E-5 2.0E-l 1 2.6E - l 1 

" Several radionucl ides contributing less than 0.02% of the dose are not l isted. 
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Table 0.14. Annual release of radionuclides 
(5-year-old waste) in the reference immobilization alternative 

DWPF liquid effluents and concentration in the Savannah R iver 

Radionuclidea Annual release Concentration in  the 
(Ci )  rive,-b (IlCi/m L)  

3 H 1 .9E3c 2 . 1  E-7 

6O Co 2 . 7 E -7 3 . 1 E - 1 7  

90Sr 7 .5E-5 8.4 E - 1 5  

90 y 7 .5 E -5 8 .4 E - 1 5  

99Tc 2 . 1 E - 8  2.3 E - 1 8 

1 06 Ru 1 .5 E -5 1 .7 E - 1 5  

106 Rh 1 .5 E -5 1 .7 E - 1 5  

1 25m Te 6.5E-7 7.3E- 1 7  

1 29 1 2.5E-9 2.9 E - 1 9  
134 CS 1 .4 E - 5  1 . 5 E - 1 5 

137 Cs 1 . 2 E -4 1 .4 E - 1 4  

1 3 7 m  Ba 1 .2 E --4  1 .3 E - 1 4  

144 Pr 1 .6 E -5 1 .8 E - 1 5 

144 Ce 1 .6 E -5 1 .8 E - 1 5  

147 Pm 4 .0 E -5 4 .6 E - 1 5  
238pU 1 .2 E -6 1 .3 E - 1 6  
239 pu 1 . l E -8 1 .2 E - 1 8  

244 pU 1 .3 E -6 1 .5 E - 1 6 

a Several radionuclides contributing <0.02% of the dose have 
been omitted. 

b The average annual flow of the Savannah R iver is 8.93 X 

1 0 ' 5  m Llyear. Complete di lution is assumed at the point of 
usage. 

cTo be read as 1 .9 X 1 03 . 
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Table 0.15.  Annual release of radionuclides 
( 1 5·year·old waste) in the reference immobilization alternative 

DWPF liquid effluents and concentration in the Savannah R iver 

R ad ionucl idea 
Annual release Concentration in  the 

(C i )  rjve,l' (pCi/m L)  

3 H 1 . 1  E3c 1 .2E-7 
GOCo 7.3 E -8 8.3E - 1 8  

90Sr 5.8E-5 6 . 5 E - 1 5  

90y 5 .8 E -5 6.5E - 1 5  

99 Tc 2 . 1 E -8 2.3E-18 

1 06  R u  1 .6 E -8 1 .8 E - 1 8  

1 0G R h  1 .6E-8 1 .8E-1 8 

1 25m Te 5.2E-8 5.8 E - 1 8  

1 29 1 2.5E-9 2.9E- 1 8  

134 Cs 4.6E-7 5.2 E - 1 7  

137CS 1 .0E -4 1 . 1 E - 1 4  

137m Ba 9.4E-5 l . l E- 1 4  

147Pm 2.9 E -6 3.3 E - 1 6  

1 51 Sm 3.6 E -7 4.0E - 1 7  

1 54 Eu 4.4E-7 5.0E-17  

238pu 1 . 1 E-6 1 .2 E - 1 6  
239 pu 1 . l E-8 1 .3 E - 1 8  

241 pU 8.3E-7 9.2E-1 7 

aSeveral radionuclides contributing <0.02% of the dose have 
been omitted. 

bThe average annual flow of the Savannah R iver is 8.93 X 

10 ' 5 m L/year. Complete d i l ution is assumed at the point of 
usage. 

cTo be read as 1 . 1  X 1 03 . 
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Table 0.16.  Annual release of radionuclides in the 

Stage 1 (uncoupled) DVVP F liquid effluents 

and concentration in the Savannah R iver 

Radionucl idea 
Annual  release Concentration in the 

(Ci )  river (!1Ci/m L) b 

3 H 3. 1 E lc 3 . 5 E -9 
6 O Co 7 . 1 E -3 8.0E-1 3 
9 0 Sr 1 .3 E O  1 . 5E-l 0 
9 0 y 1 .3 E O  1 .5 E - l 0  
99 Tc 2.0E-4 2.2E-14 
1 06 R u  6.3E-2 7 . 1 E-1 2 
1 06 Rh 6 . 3E-2 7 . 1 E -1 2  
1 1 0Ag 5.3 E -4  6.0E-1 4 
1 2 5 Sb 3 . 5 E-2 3 .9E-1 2 
1 2 5m Te 1 . 6 E -2 1 .8E-1 2 
1 3 7 Cs 7 .4E-4 8.3E-14 
1 3 7 m  8a 7 .0 E -4 7 . 9 E -1 4  
1 44Ce 4 . 1 E-l 4.6E-l l 
1 44 Pr 4 . 1 E-l 4 . 6 E -l l 
1 44m Pr 4.9E--3 5.5E-1 3  
1 47 Pm 1 .0EO 1 . 1 E - l 0  
1 5 1 Sm 9.8 E -3 1 . l E-1 2 
1 5 2 Eu 1 .6E-4 1 .8E-14 
1 5 4 Eu 2.6E-2 2.9 E -1 2 
1 5 6Eu 2 . 1 E-2 2.4 E - 1 2  
238 Pu 3 . 1 E -2 3. 5E-1 2 
2 3 9 pu 2.9E-4 3.3E-14 
2 40 pu 1 .9 E-4 2 . 1 E-14 
2 4 1 Pu 3 . 5E-2 3.9 E - 1 2  
24 1 Am 4.5E-4 5.0E-1 4 

---�-----�-- ------ ------- -- ---------

a Several radionuclides contributing <0.02% of the dose have 
been omi tted. 

b The average annual flow of the Savannah R iver is 8.93 X 1 0' 5  

m Uyear. Complete d i lution i s  assumed at the point o f  usage. 
CTo be read as 3.1 X 1 0. 
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Table 0.1 7. Annual release of radionuclides in the Stage 1 /Stage 2 

coupled DWPF liquid effluents and concentration 
in the Savannah River 

R adionuc l ide8  A n nual release C oncentration in the 
( C i) river b (,.,Ci/mL ) 

'H 8.5E 2 c  9.5E-8 

90Sr 2.3E-5 2.6E- 1 5  
90y 2.3E-5 2.6E- 1 5  

99Tc 4.6E-9 5.2E- 1 9  
106R u 3.0E-9 3.4E- 1 9  
106R h 3.0E-9 3.4E- 1 9  
1 25S b 1 . 3E-9 1 . 4E- 1 9  
125mT e  1 .5E-9 1 .7E- 1 9  
1 291 1 .4E- 1 1  1 .6E-21 

134CS 2.4E- 1 1  2.7E-21 

"'Cs 5. 1 E-9 5.7E- 1 9  
"'Ba 4.8E-9 5.4E- 1 9  

144Ce 3.0E- 1 1  3.4E-2 1  

1 44Pr 3.0E- 1 1  3.4E-21  
147Pm 3.3E-8 3.7E- 1 8  

"'Sm 4. 1 E-9 4.6E- 1 9  

·Several rad ionucl i des contr ibut ing <0.02% of the dose 
have been om itted. 

bT h e  average a nnual f low of the Savan nah R iver is 8.93 x 
1 0" mUyear. Complete d ilut ion is assumed at the pOint 
of usage. 

cTo be read as 8. 5 x 1 0 '. 

Table 0.1 8. Annual release of radionuclldesa from the 
sallcrete burial site to the Savannah Riverb and 

concentration in the Savannah River 

Maximum release Concentrat ion in the 
Radionucl ide to  the river river 

(Ci/year) (,.,C ilmL) 

'H 5.4E-2 6. 1 E- 1 2  
"Se 8.0E-4 8.9E- 1 4  
93Zr 2 0E-4 2.2E- 1 4  
" Tc 2. 1 E- l  2.4E- 1 1  
107Pd 5.4E-5 6.0E- 1 5  
1 2 1m S n  2. 2E-5 2 5E- 1 5  
126S n  1 . 7E-5 1 5E- 1 5  
1 2' 1  8. 2E-4 9 3E- 1 4  
1 4 7Pm 2. 4E-5 27E- 1 5  
' ' 'Sm 2. 0E- 1 2.3E- 1 1  

" Maximum dose was estimated to occur a bout  25 years after leachate 
entered the groundwater. Radionucl ides with longer transit times are not 
i ncluded. 

b The average flow of the Sava n nah R ive r i s  8.93 X 1 0'5m Llyear. Com. 
plete d i lut ion  is assumed at the point of usage. 
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Append i x  P 

SUMMARY OF SUPPORTIVE RESEARCH AND DEVELOPMENT FOR 
THE DEFENSE WASTE P ROCESS ING  FAC IL ITY  

Th i s  append i x  h i gh l i ghts the  current status of the research and deve l opment efforts i n  
support of  the proposed Defense Waste  Proces s i ng F ac i l i ty ( DWP F ) .  Genera l goa l s  i n c l ude 
ens uri ng operat i onal  safety and re l i ab i l i ty and reduc i ng cap i tal  and operati ng costs . 
Boros i l i cate g l as s  i s  used as the reference waste form i n  the des i gn of the proposed DWP F ;  
eva l u ati ons of a l ternati ve waste forms are ongoi ng and descri bed i n  Append i x  B of th i s  
env ironmenta l impact statement ( E I S ) . 

P . l  P ROCESS AND EQUI PMENT DEVELOPMENT 

F i n a l eng ineeri ng deve l opment  i s  under way to ens ure sati sfactory remova l  of s l udge and 
sa l t  from tank s for the next process i ng step . Th i s  work inc l udes ( 1 )  conceptual  mode l i ng 
and experimental  operat i on wi th nonrad ioact i ve materi a l  in l arge- sca l e  equ i pment bu i l t  
s pec i f i ca l ly  to s imu l ate tank-farm fac i l i t i es and ( 2 )  demonstrat ion operat i ons w i th actual  
hi gh- l eve l  was te mater i a l s  i n  S avannah R i ve r  P l ant ( SRP ) fac i l i t i es .  The  work is  essen
t i a l l y  compl ete, and the resu l t s  from these stud i es have been i ncorporated i nto tank-farm 
waste operat i ons . 

Research on new methods for removal of rad i o i sotopes and other contami nants from the aque
ous  so l ut ions  of th e sa l t s  that consti tute the pri nc ipa l  bu l k  of SRP h i gh- l eve l waste 
offers possi b i l i ti es for major reducti ons i n  cost . C urrent stud i es i nd i cate that b oth 
cap i ta l cost and operat iona l  comp l exity may be s i gn i f i cant ly  reduced wi thout i ncreas i ng 
env i ronmenta l r i s k .  Two methods under current study i nvo l ve improved mercury removal  and 
the deve l opment of s im p l er proces ses to remove stronti um,  ces i um,  and p l uton i um from the 
sa l t .  These s tud i es are expected to con t i n ue unti l the des i gn i s  f i rm .  

G l as s  me lters for the reference waste form are b e i ng i nvesti gated at eng i neeri ng deve l op
ment scal e ,  parti cul ar l y  to determine  the effects of h i gh temperatures on the me l ter and 
proces s materi a l s .  Succes sfu l  operat i on of l arge me l ters u s i ng nonrad ioacti ve mater i al s 
typ i ca l  of actual  waste compos i t i on h as produced a s at i sf actory s imu l ated boros i l i cate 
g l as s  product . The me l ters have been s ubjected to deta i l ed exami nat i on after l ong peri ods  
of  representati ve oper ation , a nd  the resu l t s  have ind i cated that the desi gn concepts and 
materi a l s  shou l d  perform sati sf actori l y  in remote ,  h i gh-rad i at i on operat i on and mai nte
nance serv i ce .  Spec if i c  deta i l s  of desi gn concepts and mater i a l s  conti nue to be i nvest i 
g ated . P arti cu l ar emph as i s  i s  be i ng p l aced on off-gas contro l to m i n im i ze env ironmenta l 
rel eases and on improv i ng g l ass qua l i ty and throughput . I n i t i a l  demonstrat ions  have been 
compl eted ; work on a l arger sca le  i s  cont i n u ing  w ith l arge-sca l e  equ i pment . 

P .2 SALT CRETE CHARACTE R I ST ICS  

The decontam i n ated sa l t  component of  the  SRP  h i gh-l eve l waste is  to be  d i sposed of as  
sa l tcrete i n  an  eng i neered l andf i l l  at  the  SRP . The eng i neered- l andf i l l  concept is  b e i ng 
deve l oped to meet a l l app l i cab l e  env ironmenta l requ irements .  Research and devel opment 
work i s  be i ng conducted to conf i rm  by experimental work the ana lyses u sed in th i s  E I S .  
F i e l d  demonstrat ions  are be i ng carr i ed out t o  obta i n  actual  data o n  s imu l ated sa l tcrete , 
l ow-permeab i l ity c l ay l i n i ng ,  contro l l ed b ackf i l l ,  and l eachate dra i nage and co l l ect ion  
system s .  Th i s  ongoi ng program is  be i ng accompani ed by  mathemat i ca l  mode l i ng to support 
scal e-up of the resu l t s .  
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COMMENT LETTERS AND DOE RESPONSES ON THE DRAFT ENV I RONMENTAL 
IMPACT STATEMENT -- DEFENSE WASTE PROCESSING FAC I L ITY 

The U . S .  Department of Energy ( DOE ) recei ved 12 l etters commenti ng on the draft vers ion  of 
t h i s env i ronmental impact statement ( E I S ) .  Four of these 1 2  l etters were rece i ved from 
i nd i v i dua l s ,  one was from a pri vate organ i z ati on , and seven were from government agenci es .  
The draft vers ion  of th i s  E I S  was rated by the U . S .  Env ironmenta l  Protecti on Agency ( page 
Q - 1 6 ) as a C ategory 1 ( suffi c i ent i nformation ) and the preferred a l ternati ve as LO ( l ack of 
objecti ons ) . 

Of the 1 2  comment l etters recei ved , the major i s s ues are concerned w i th sal tcrete d i sposa l , 
reposi tory avai l ab i l i ty, the bas i s  for the a l ternat i ves , and th e DWP F waste form . Com
ments and i ss ues rel ated to sa l tcrete d i sposa l ranged from re quests for add i t i ona l  data on 
the s i te se l ected for d i spos a l  to requests for add i t i ona l  an a l yses or s upporti ve stud i es . 
A research and deve l opment ( R&D ) effort i s  currently underway to deve l op a system for sa l t
crete d i sposa l th at wi l l  meet al l app l i cab l e  rad ioacti ve and nonrad ioacti ve was te-d i sposa l  
requ i rements . To  ass i st these commentor s ,  Append i x  P and  s pec if ic  responses to  comments 
have been i n c l uded i n  th i s  EIS to prov ide a d i scuss ion  of R&D programs . 

Concerns regard i ng the avai l ab i l i ty of the repos i tory ranged from those deal i ng w i th the 
d i spo s i t i o n  of th e immo b i l i zed was te i f  agreement on a s i te for the repos i tory cou l d  not be 
ac h i eved , to those deal i ng w i th the re l at i onsh i p s  and timi ng between the DWPF and the repos i 
tory program .  The construct i on and operati on of th e DWPF represents the f i rst step i n  th e 
d i sposal  pl an for SRP h i gh- l eve l wastes . The i mmobi l i zed waste wi l l  be stored at the DWPF 
u nti l the repos i tory i s  avai l ab l e  to rece i ve was te . I ssues concerned w ith the s i t i ng ,  con
struct i on ,  and operation of the repo s i tory wi l l  be the s ubject of a separate NEPA rev iew .  

Comme nts concer n i ng the compari son of  the  a l tern ati ves h ave been addres sed i n  the  responses 
and in the appropri ate sect i ons  of th i s  E I S . Comments on waste form i s sues were answered to 
the degree po s s i b l e  even though was te form se l ect ion  wi l l  be the s ubject of a separate NEPA 
rev iew.  

In  add i t i on to these comment l etters ,  th e Nat iona l  Rese arch Counc i l  of  th e Nat i ona l  Academy 
of Sc i ences re l eased an eva l u at ion of the SRP waste man agement pract i ces and p l ans i n  Decem
ber 1 981 enti t l ed Rad i o acti ve Waste Management at the S avannah R i ver P l an t :  A Tech n i ca l  
Rev i ew .  Th i s  report conc l uded i n  part that a thorough reexami n at i on i s  warranted of the 
concep t of bu l k  d i sposa l of the h i gh- l eve l rad i o act i ve waste in SRP bedrock . The concept 
of deep geo l og i c  i so l at ion  of the h i gh-l eve l waste in the bedrock be l ow SRP by b u l k  transfer 
and i n - s i tu so l i d i f i cat i on of s l urry was con s i dered in the Env ironmenta l 1m  act Statement -
Lon  -Term Mana ement of Def ense H i  h-Leve l R ad i oacti ve W astes Research and Deve l o  ment Pro-
ram for Immo b i l i zat i on , S av annah  R i ver P l ant , DOE/EI S-0023 . As a res u l t  of the pub l i c  

concerns expres sed i n  that E I S ,  DOE dec i ded not to undertake an R&D program on the d i rect 
di sposa l of h i gh- l eve l rad ioacti ve was te i n  bedrock ( See the Record of Dec i s i on ,  Appen d i x  
A of the DWPF E I S ) . There appears t o  b e  n o  new bas i s  presented i n  the recent NRC-NAS rev i ew 
that wou l d  s upport a reversa l of th at dec i s i o n .  

Th i s  appen d i x  presents i nd i v i du a l  respon ses t o  each of the 1 2  comment l etters recei ved on 
the draft EI S .  I n  several  cases , the comments have l ed to rev i s i ons to the text of th i s  
f i na l  E I S .  Those ch anges i n  the text that are the res u l ts of the comments are i dent if ied  
by  a verti cal  l i ne i n  the  marg i n  and  a comment l etter-number des i gnati on ;  they are a l so  
referenced i n  the  DOE responses . The  fo l l owi ng l etters were recei ved : 

Q-3 



MAJOR COMMENTS ON DWPF-DE I S  

Desi gn ati on I nd i v i dual  or Organ i zati on D ate Recei ved 

A George A .  Patty (Augu sta-R i chmond County 1 0/06/81 
P l anni ng Commi s s i on )  

B K . K . S .  P i l l ay ( Los  A l amos N at i ona l  Laboratory) 1 1 /2 5/81 

C U . S .  Department of Commerce 1 1 / 30/81 

D U . S .  Department of the Army ( S avannah D i stri ct ,  1 1 /30/8 1 
Corps of Eng i neers ) 

E Jud ith E .  Gordon ( Augusta Co l l ege ) 1 1 / 30/81 

F . E nv i ronmenta l i st s ,  I nc .  1 2 /0 1 /81 

G U . S .  Department of the I nteri or 1 2 /0 1 /8 1  

H U . S .  Env i ronmental Protecti on Agency 1 2/08/81 

L .  Penberthy ( Penberthy E l ectromel t I nter- 1 2 /04/81 
nationa l , I nc . ) 

J U . S .  Nuc l ear Regu l atory Comm i s s i on 1 2 / 1 0/81 

K S tate of Georgi a  Offi ce of P l ann i ng and B udget 1 2 / 1 0/81 

L U . S .  Department of Hea l th and Human Servi ces 1 2 /29/81  

Copy 
of Letter 
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T. B. H i ndman, J r .  
Waste Management P roject O f f i ce 
Department of Energy 
P. O .  Box A 
A i ken , SC 29801 
Dear M r .  H i ndman: 

AUGUSTA-RICHMO"";O COUNTY 

P L A N N I N G C O M M I S S I O N 
GEORGE A .  PArrl

EXECUTIVE DIRECTOR 

CHARLES F. GRAXT 
CHAIRMAN 

TELFAIR STREE7 ( 1 1 )  

USTA. GEORG)A 309 1 1  

Thank you f o r  cons i d e  r i ng the res i den ts of R i chmond County , Georg i a 
by a l l aol i ng the P l ann i ng Comm i s s i on to rev i ew the d ra f t  E I S  for the 
proposed Waste P roces s i ng Faci l i ty .  The s ta f f  has revi ewed your re
port and based on the i nforma t i on presented is s a t i s f i ed that there 
is no apprec j ab 1 e danger for res i 'den ts of R i chmond Coun ty . 

Due to the poten t i a l  prob l ems wh i ch are assoc i ated w i th d i spos a l  of 
nuc l ear was tes , both actua 1 and perce i ved , we u rge you to take every 
p reca u t i on in the p l ann i n g ,  cons t ruc t i on and opera t i on of the pro
posed fac i l i t y .  Our concern is twofo l d .  F i rs t  of course is the con
cern for the pub 1 i c hea I th ; second , is o u r  concern for the i mage of 
the Augusta a r e a ,  wh i ch cou l d  be t a r n i shed cons i derab l y  by associ a t i on 
w i th the n a t i ons n u c l e a r  d i spos a l  cen t e r .  

S i ncere l y ,  b��1 
Execu t i ve Di rector 

GAP/ks 

cc: Trav i s  Barnes 

.0 I U1 
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Los Alamos National Laboratory 
Los Alamos.New MexIco 87545 

Ef1ergy Dlvls'on 

S a f e g ua rd s  Systems G r oup Q-4 

Mr . Thomas B. H i ndman , J r .  
D i r e c to r ,  W a s t e  Management Program O f f i c e  
U S  Departme n t  o f  Energy 
Sava nnah Ri ver Ope r a t ions O f f i ce 
PO Box A 
A i ke n ,  SC 2 9 8 0 1  

Sub j ec t : Comme n t s  o n  D r a f t  Envi ronmental 
DOE / E I S - 0 08 2 D . 

Dear Tom : 

November 1 6 ,  1 9 8 1  
Q-4/ 8 1 - 6 5 0  
5 4 1  
( 5 0 5 ) 
FTS : 

I mpact S t a temen t ,  

Thank you for the opportun i ty t o  comment on the D r a f t  En
v i r onmen t al Impact S t a t ement ( DE I S )  for the D e f e n se Was t e  Pro
ce s s i n g  Fac i l i ty ( DWPF )  at the Savannah Ri ver P l an t .  Bec a u s e  
o f  t h e  t i me l i m i t a t i ons , I a m  r e s t r i c t i ng m y  comments to only 
one a r ea . T h i s  has to do w i t h  the pathways of mercury i n  the 
SRP was t e  du r i ng proc e s s i ng and the d i sposal o f  waste a s  con
templated i n  the DEI S .  The fol l ow i ng commen t s  a r e  made w i th 
the hope that they w i l l  i n i t i a t e  a r ee x a m i n a t ion of t h i s  i s sue 
and to help add r e s s  the problem ob j ec t i ve l y  i n  the f i na l  E I S .  

F r om the data a v a i lable f r om E RDA- 1 5 3 7 ,  DOE / E I S- 2 3 D  and 
t h i s  document ( DOE- E I S -0082 D ) , one can e s t i ma t e  the t o t a l  
amount o f  m e r c u r y  i n  t h e  e x i s t i ng was t e s  at S R P  to be about 
9 0 - 1 0 0  tonnes . Wh i l e  the D E I S  has devoted su f f i c i en t  space to 
exam i ne the pathways of r ad i onuc l i de s  and m a j o r  i norga n i c  con
s t i t u e n t s  of the was te , I feel that th i s  document has not ade
qua t e l y  add r e s s ed the problems o f  mercury i n  SRP wa s t es . The 
percept ion of the haza r d s  of me rcury has s i g n i f i ca n t l y  changed 
in r ecent year s and there is a need to add r e s s  the poten t i al 

problems of the pathways of mercury du r i ng wa s t e  proce s s i ng and 
d i sposal as " S al t cr ete . "  

The r e  i s  con s i d e rable e v i d e n ce suppor t i ng the changes of 
mercury and its componen t s  to h i ghly toxic vola t i le a l k y l  forms 
by b a ct e r i a l  act ion i n  so i l s  and in aqueous envi ronme n t . A l s o ,  
i t  i s  a r g u ed that a t  l e a s t  one o f  t h e  alkyl forms , v i z  methyl 

An Equal Opportunity Employer/Operated by University of Callfornl. 
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m e r c u r y  i s  about 3000 t i me s  more t o x i c  than met a l l i c  mercu r y .  
Methyl me r c u r y  i s  a l s o  reported t o  have a b i o l og i ca l  hal f - l i fe 
of about 200 days c ompa red to a f ew days for m e t a l l i c mercu r y .  
The DE I S  h a s  not con s i de r ed t h e  poten t i a l s  o f  mercury i n  the 
was t e s  con t r i bu t i ng to the forma t i on o f  h i ghly tox i c  alkyl forms 
and e n t e r i n g  the b i o s phere .  There is on l y  one r e f e r ence in the 
document to an SRP s t udy ( DP - 1 40 1 )  which is conce r n ed only w i th 
the s o i l Chemi s t ry a s p e c t s  of a m e r c u ry dump . A l s o ,  th i s  D E I S  
c a s u a l l y  i g nores t h e  problems o f  me rcury vapor produ c t ion w i th 
s tateme n t s  such as " sma l l  amou n t s "  on page 3 - 6  and an un
suppor ted es t imate ( on page 5 - 3 4 )  o f  the ma x i mum g r ound wa t e r  
concen trat i on . A l s o ,  o n  page 5 - 3 4 , t h e r e  i s  a footnote i n d i 
c a t i n g  an on-going e f f o r t  to m e a s u r e  t h e  leach r a t e s  a n d  tox i 
c i t y  of me r c u r y  f r om s a l t c r et e . Thi s exper i me n t a l  des i g n ,  ought 
to be recons i de r ed because of i t s  pr e l i m i nary conc l u s ons about 
the pot e n t i a l  tox i c i ty of mercury in th i s  wa s t e  for m .  The nec
e s sary expe r iments to e v a l ua t e  the problems o f  m e r c u ry i n  th i s  
wa s te form ought to be undertak en by someone wel l conv e r s a n t  
w i  t h  t h e  e p i d em i ology of mercu ry . I f e e l  i t  w o u l d  be h i gh l y  
des i rable to reexam i ne th i s  pot e n t i a l  problem at th i s  t i me .  

I f  I c an e l abor a t e  on these comment s ,  p l ease l e t  me h e a r  
f r om you . 

KP/ nb 
cy : D r .  G .  K .  O r t e l  

Mr . Ray Wal t on ,  Jr 
CRMO , ( 2 ) ,  MS 1 50 
Q-4 F i le 

S i nc e r e l y  you r s ,  

� 
K .  K. S .  P i l l ay 
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GENERAL COUNSEL OF THE 
UNITEO STATES OEPARTMENT OF COMMERCE 
Washington, 0 C 20230 

Mr. Thomas B. Hi ndma n ,  Jr . ,  Director 

Waste Management Project Office 

Savannah River Operations Office 

u. S. Departmen t o f  Energy 

P. O. Box A 

Aiken, SC 29801 

Dear Mr . Hindman : 

This is i n  reference to your draft envirorunental impact state

ment entitled "Defense Waste Processing Facility, Savannah 

River Plan t ,  Aiken, South Carolina . "  The enclosed comment from 

the National Oceanic and Atmospheric Administration i s  forwarded 

for your consideration. 

Thank. you for giving u s  an oppor tunity to provide this comment ,  

which we hope wi l l  be o f  assi stance to you. r-le would appreciate 

receiving four copies of the final environmental impact statement. 

Sincerely, 

�.c �(:;� -r"--7 77 J� :' c, ." T� ·-
/ .... 

Robert T. Miki 

Director of Regulatory Policy 

TO : 

FROM: 

Ro bert T. M i k i 
Di rector 
Office of Regul atory Pol i cy 

Joyce M .  Wood I.....nJ 

UNITED STATES DEPARTMENT OF COMMERCE 
Netlonel Oceenlc end Atmospheric Admlnletratlon 
Washington, D.C. 20230 
OFFICE OF THE ADMINISTRATOR 

November 1 9 ,  1 981 

D i rector .' I 
Office of Ecol o§! and Co n serva t i o n  

SUBJECT : D E I S  81 09 . 2 9  - D e f e n s e  Wa ste Proc e s s i ng Fac i l i t y ,  Sava nnah R i v er 
Pl a n t ,  Ai ken , South Carol i na 

Attached are NOAA ' s  N a t ional Ocean Survey a nd Office of Ma r i n e  Pol l u t i o n  
A s s e s sment comments o n  t h e  a bove su bject d r a ft envi ronmental impact statement . 

Attachment - page NOS memo dated 1 1 /9/81 
page OMPA memo dated 1 1 / 1 8/81 

-
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TO: PP IEC - Joyce M. 

FROM: OA/CS - Robert B. 
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UNITED STATES OEPARTMENT O F  COMMERCE 
National Oceanic and Atmospheric Administration 
NATIONAL OCEAN SURVEY 
Rockville, Md. 20852 

NOV 9 1961 OA/C52x6 : JVZ 

Wood :411;1'£-
ROl l i ns! 

SUBJECT: OE I S  #81 09 . 29 - Defense Waste Processing Faci l i ty, Savannah Ri ver 
Plant, A i ken, South Carol ina 

The subject statement has been rev iewed within the areas of the National 
Ocean Survey ' s  ( NOS ) respon s i bi l i ty and experti se , and i n  terms of the impact 
of the proposed action on NOS acti v i ties and projects.  

There wa s no mention of subsi dence i n  the report, but si nce i t  is  a 
factor i n  geologic stabi l i ty the fol l owing ccmnents are provided for your 
i nf orma ti on. 

Avai lable level ing data gi ves only a few mea surements in the v i c i n i ty of 
the Savannah River Plant. These do not i ndi cate subs i dence. The c l osest 
documented subsi dence is near the c i ty of Savannah, Georg i a ,  where about 
30 em has occurred due to a dec l i ne of artesi an pressure in the Oca l a  lime
stone Formati on. However , the geol og i c  s i tuation reported in Append i x  G of 
the impact statement indi cates that the Oca l a  Limestone i s  not present at 
the Savannah Ri ver P l ant s i te .  

I i Nat:1o .... Oceanic _ "-PherIc ,..,..nI.crIlClOll 
i�� I 10TH ANNNERSlUft. \970.1980 

'iI tr.dition at ...... <. to the Nobon \" g A young agency with a hlstaic 

TO : 

FROM: 

" "':;?"'" l ,� : \�6���,:j�l 
UNITED STATES DEPARTMENT OF COMMERCE 
National Oceanic and Atmospheric Administration 
L F F I C E  OF MAR I N E  POLLUT I ON ASSE SSMENT 
Rockv i l l e .  Ma ry l a n d  20852 RD/MP2 :MD 

R 

PP/EC - Joyce Wood 

RD/MP - Andrew RObertsonO!?. 
SUBJECT: DEIS  81 0 9 . 2 9  - Defense Wa ste Proc e s s i n g  Fac i l  i ty ,  

Sa va nnah River Pl a n t , Ai ken , S . C .  

The o n l y  waste d i s posal  option mentioned i n  t h e  document wh i c h  i nvol ves 
the ma rine env i ronment i s  a br i e f  reference to su b-seabed d i sposal a s  a 
fea s i bl e backup technology. Under these c i rcumsta nce s ,  the d i scussion  o f  
the s u b-seabed option i s  adequa t e .  The document wa u l  d b e  strengthened , 
howev er, by some reference to the c urrent l i terature on sub-sea bed d i s posal 
such a s  the reports i s sued by DOE i t sel f .  

.�"" ''''''"' ' .,� , , , .., � :. 
" r  ,� 

4" .. , . ,  . .  ,/� 
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DEPARTMENT OF THE A R M Y  S A V A  .... NA.H DISTRICT. CORPS OF ENGINEERS 
P.  D. BOX 8 8 9  

SA.VA.NNA.H GEORGIA. 3 1 402 

SASPD-E 

Mr . T. B. Hi ndma n ,  J r .  
Di recto r ,  Wa ste t1a nagement Project Off i c e  
Department of Energy 
Savdnna h R i ver Opera t i ons Office 
Post Office Box A 
A i ken , South Carol i na 29801 

Dear Mr . H i ndman: 

24 Nov ember 1 981 

I am respond i ng to your request for comments o n  the Draft Env i ro nmental 
Impact Statemen t ,  Defense Waste Proces s i ng F ac i l  i ty ,  Sa vannah Ri ver P l a n t  
DOE- E I S-008 2 D .  

Our primary concerns a r e  hydro l og i c  a n d  f l o o d  cond i t i on s  resu l t i ng from 
the project. On page 5-4 of the Draft Env i ronmental Impact Statement , i t  
i s  sta ted that the project wi l l  resul t i n  the l o s s  o f  Sun Bay , one o f  the 
Carol i na Bay s .  T h i s a c t i o n  may requ i re a perm i t .  For further i nforma l i o n ,  
pl ea se contact the Charl eston D i str i c t ,  U .  S .  Army Corps o f  Engi neer s .  

S i ncerel y ,  

e-c��c� 
C .  C .  BROWN , P . E .  
C h i ef ,  Pl a n n i ng Di v i s i o n  

.0 I 1.0 



November 28 , 1981 

Mr . T .  B. Hindman, Dire c t o r 
Uaste Management Pro j e c t  Office 
Department o f  Energy, Savannah River Plant O f f i c e  
P .  O .  Box A 
Aiken , SO 29801 

Dear Mr. Hindman: 

Attached are some c omments and questions concerning the Defense 
"Jaste Proc e s sing Fac il ity as described in the Draft EnviroIlClental 
Impact Statement . I read the stat ement when it was calUd t o  my 
at tention by the Richmond Oounty ( Ge o rgia) Pl anning Oommission. 
I have sent copies of my comments t o  Dire c t o r  George Patty and 
told him r would f o rward a copy to you. 

r .. lOuld l ike t o  add a comment r ove r l ooked in typing the attached 
l i st . The cost of the ref e rence immo b i l i zat ion a l t e rnative ( 3 . 1 . 5 . 3 ) 
was fi gured before newe r ,  and presumably more e f f e c t ive techniques 
were d iscove�. 1 . 4 ) . These new t e c hnique s were incorporated in 
the cost figures f o r  the staged process alt e rnative ( 3 . 3 . 4 . 3 ) .  
Oonsequently i t  would seem that c o s t  compari sons , whereby the re fer
ence a l t e rnative s e ems to c o st more than the staged a l t e rnative , 
cannot actually be mad e .  

I would l ike t o  rece ive comments on t h e  points I have rai sed . Al s o , 
r would appreciate be ing inf o rmed when the f i nal ErS is issued. 
,'hank you. 

Sinc e re l y ,  

. (� � G o rdon ,  PhD 
Department of Biology 
Augusta O o l l e ge 
Augusta , GA 30910 

November 2 5 , 1981 

n r .  George Patty , Execut ive D i r e c t o r  

H i c hmond Oounty Planning Comm i s s ion 
525 T e l fa i r  Street 
Augu s t a ,  GA 30902 

Dear George : 

�ost of the que s t ions raised in the at tached l i st are mine ; I 
did ask D r .  Gary s t ro e be l , Department of Ohemi stry ,  AO , and Mr. 
Joe Breue r ,  g e o l o gi s t , Babcock & Wilcox C o .  t o  read �arts o f  t ile 
stat ement . 30th of t hem were concerned w i t h  the s a l t cre t e  s o l u
b i l ity factors and l e aching. Gary a l s o  f e l t  that the statement 
was redundant and unnece ssarily compl icat ed . As you will note 
in my que s t ions , I t hink a lot more i s  needed by way of explana
t ions and hyp o t h e s i zed event s .  �'or exampl e ,  j ust how much heat 
i s  be ing gene rated by the canisters-- expre s s e d  in terms of what 
this he s t  c ould do i f  not contained? 

Dupont has a very good safety record at SRP, and I hope this con
t inues t o  b e  true . I do f e e l , howeve r ,  that independent agenc i e s  
chosen by some group other than DOE s h o u l d  have written this 
statement . By the way, the League of Women Voters has a very good booklet you might want to read: "A Nuclear waste Primer" , 
1980. 

Re gards , 

Dr. Judith E. G o rdon 
Jepartment of B i o l o gy 
Augusta C o l l ege 
August a ,  GA 30910 • 

.0 I 
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Comments Concerning t l �  Draft EIS for t he Savannah River Pl ant 

Defense "Ia ste Proces sing Fac il ity 

This statement c overs a wealt h  of material ,  but it is ent irely 

too long and repet i t ive . For example , much o f  the mat0rial in

c l uded in the appendices could have been inc orporated into the 

major report s .  The overuse of technical j argon discouraf,es read

ing by any persons except those wnO are al ready c losely associated 

with the nucl e a r  industry . This i s  truly unfortunate since many 

concerned pe rsons , not just environmental i s t s ,  should be able to 

read such s t a t ements wit .lout having to make numerous as sumptions 

or conversions of one sort or another. For example , how do c uries 

relate to rems , why is canister heat output in � instead of cal 

orie s ,  which radionucl ides are alpha , bet a ,  and gamma emitters , 

and how does t h i s  relate to cask snipments? 

The preparers are certa inly qual i f ied persons . Howeve r ,  most of 

them work f o r  corporat i ons such as Oak H idge Nat ional Labora t o ry 

which is under c ontract to DOE. �ould they inc l ude neGat ive data 

if they t hought tneir j ob s  might be j e opardi zed? Can this state

ment be cons idered o b j e c t ive when the same organizat ion ( DO � )  

that want s t he facil ity built is a l s o  awarding c ontrac t s  to t hose 

who wil l judge i t s  adequacy? 

There are several que st ions that are unanswered in t his state

ment ; see below.  It  should be not ed t nat in this statement t nere 

are no data or c irc umstances that could be considered detrimental 

to the proposa l .  I t  seens h i ghly unl i kely t hat there are not 

some nega t i ve aspec t s  that should have been report e d .  

1 .  I s  it wise to invest money in on ope rat ion of this magn i t ude 

when a f inal dec i s ion wil l  not be made unt il October 19G3 as 

t o  t he final choice of HL� disposal medi um? The assumption 

has been made t hat boro s i l icate will be the cho i c e .  In fact , 

evidence from t he National Academy of Science ( as reported 

in a primer publ i shcd by the League of �omen Voters) sugge s t s  

that ceramic-based d i sposal would produce a more stable mass 

that is leps l e ac hab l e .  

-2-

2. Since the construct ion costs , e i ther 1 . 6  bi llion or 1 . 2  bil-

l ion , depending on the a l terna t i ve s ,  are a onsiderable ,  would 

it not be cheaper to cont inue to replace the present HL� storage 

tanks unt il a final proc es sing d e c i s i on is made? Even if 30 

new tanks nad to be constructed in t he next ten years , at $10 mil

lion apiece , this is still l e s s  than 1/50 the cost of the $1 . 6  

b i l l ion fac i l i t y .  

3 .  �hat i s  t h e  potential solubility of t h e  material in t h e  sal t-

c rete when water moves through t he vaul t s ?  How are concentra

t ions in saltcrete t ranslated to c o nc entrat ions in ground water? 

This is not indicated in the data in Table 5 . 39 .  The statement 

downplays t he s i gnificance of leac hing and water movement , ye t 

s imilar unforseen acc idents and misca l c ulat ions occurred at other 

opera t i ons ( Hanford , \-le st Valley) so why not here , also? 

� .  According t o  t he statement , leac rling of t he saltcrete and sub-

se quent f l ow into tributaries and the Savannah River will 

occur on a steady basis after about 25 years of storage . Although 

the radioact ivity leve l s  are low , what would be t he possible en

vironmental impact of these radionuc lides if they begin to build 

up in the nearby river swamps? If the leaching is greater than 

expec t e d ,  wil l t h i s  contaminate the wat e r  sources (Congaree and 

MeBean Forma t i o n s )  for Barnwell , Hilda , and Elko? 

5 . what is  the possible s ignif i c anc e of the heat generated by t he 

borosilicate canisters? ��at are the poss�ble dunCers and 

problems assoc iated with 6 , 000 or more of these held in storage? 

6 .  If the federal and state governments f a i l  to agree on a per

manent wa ste repository , what happens to the s t eel canisters? 

7 .  I s  it known with reasono.ble c ert a inty t hat t he sl udge in the 

SRP st orage tanks can ae effect ively reCloved? What would 

happ e n ,  environmenta l l y ,  if a bre ak occurred in one of t he 

s lurry pipe l ines? 

= 
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B .  Are the re, not more recent referenc e s  for rad i a t i on dO�Il(!;es 

for body tis sue s than referenc e s  7, 8, and 9 in appendix J? 

The most recent one i s  1968. This is an area in which the re i s  

con8 id�rablo c ontroversy. T h i s  i s  n o t  adequately addre s ued in 

the stat ement . 

9 . How soon , and to what extent will AIken and Hichmond Count i e s  

be prepared t o  handle a HLW t ransport acc Ident? 

gency procedures boen explained and detailed fully? 

pay for the expense s ,  l aw auit s ,  and c l e an-up? 

Have eUJer

Who will 

10. I s  there not some danger inherent in railroad t ransport given 

the poor c onditions of ra i l  beds in many areaa? 

1 1 .  Why does the atat ement down play the p o s s ib i l ity of some de

mented person dynamit ing a HLW shipment? What radioact ive re

leases would be associated with such an event? Unfortunately, 

te rranst a c t ivi t ie s have been increas ing in the US . 

12. What as surance does t he public have that the HLW transport 

standards are adequate? The governors of South Carol ina , 

Nevada , and Washington have a l l  demanded dra s t ic improvement of 

packaging standard s .  A 1978 DOT study projected a worst-case pos

Sibil ity of nearly 5 , 000 deaths and 32 b i l l ion in property damage 

for a spent fuel cask ( another type of HLW) breakage in a large 

c ity. Why is there no mention of a scenario such as this? Also , 

the acc ident test condit ions outl ined in D . 3 . 1  seem l e s s  than 

suff icient . 

1 3 .  When evaluating transport aCC ident s ,  why is it neces sary t o  

multiply t h e  probab i l ity o f  occurence t imes t h e  radioact ive re

leases when figuring the l ikely radioactive exposures to a person 

st anding ,0 m away? This results in very misl eading , low dosage 

exposures ( 5 . 5 . , . 2 )  when listed in a table showing maximum milli

rem exposures .  

_/�-

14. Considering " a t  si t e "  D',:PF accident s ,  someone reading the 

tables wo u l d  c onc lude that the amount of radioact ivity re

lea sed is nearly negl igible beyond the SRP ground s .  This i s  

hopefully, t rue . But is i t ?  The d i fferences between Qi f  ( quan

t ity of i s otope re l e a s ed from c onta inment to canyon in curi e s )  

and Q.  ( quant ity of i s otope re l e a s ed from s t ack to environment in 1 S  , 5 curi e s )  is usually a factor of 10'  or 10 ; s e e ,  for exampl e ,  

Tab l e  L . 7 , append i x  L .  T h i s  d i f fe rence i s  presumably d u e  to t h e  

empl oyment of numerous safety features w � i c h  must be a s sumed to 

work a s  p o s t u l a t e d .  Will they , in fact , do as we l l  as predicted? 

15. ·�LJ.y ore the maxiTJum rad i a t ion d o s e s  p e r  individual , for c i r

cums tanc es and p o s i t ions as d e fined , based on 50 year dose commit

me n t s  for � year ' s  exposure? It seems that each year ' s  subse

quent exposure should be taken into acc ount . 

There is a real need to devise a safe method f o r  t reat ing HLW, but 

boro s i l icate disposal , t ransport , and repo s i t o ry storage may not 

be the best answe r .  And i f  this does prove to be the only viable 

a l t e rnat ive , c i t i zens should consider how much more the problems 

will be compounded when fac i l it i e s  must be bui l t  and maintained 

to handle commerc ial HLW from e l e c t rical generation. 
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Environm!�I�J� 
T. B Hindman, Director 
Waste Management Project Office 
Department of Energy 
P.O. Bax A 
Aiken, South Carolina 29801 

November 2/), 1981. 

Subject: Draft Environmental Impact Statement (KIS) 
"Defense Waste Precessing F.eili t)' (IiIPF), 
Savannah River Plsnt ,  Aiken, South Carolina 

Dear Mr. Hindman. 

The follewing comments are based on our review of the Depart
ment of Energy ' s  Draft Environmental Impact Statement (EIS ) ,  
"Defense Waste Precessing Facility, Savannah River Plant, Aiken . 
South Carolina" (DOE/EIS_0082D) .  We have also reviewed a number 
of the documents which the draft EIS referenced • 

During the past ten years. Environmentalists , Inc. (E.. I . )  
has concentrated a majority of its research time en the nuclear 
waste issue . Members of E.1 . and our consultants have put their 
knowledge and experience to work in reviewing the Enviro.-nta1 
Impact Statements of the Nuclear Regulstory COIIIIIIission (NRC) and 
the Department of Energy (DOE) . 

We commend DOE for the a pproach the agency took in its Final 
Environmental Impact Statement. "Long_Term Management of Defen.e 
High_Level Radioactive Wastes.  Savannah River Plant • Aikan . 
South Carolina" (DOE/EIS-002J) , in responding to questions. 
to requests for clarification and to recommendations contained in 
each cCllllllent letter on the draft report. Because DOE'. answers 
are arranged next to the reviewers ' comments , and since sections 
in the text relsted to comments are clearly identified ,  a"70"'" 
reading the document can easily find additions. corrections and 
clarifying infonnation. 

Members of E .1 .  ask that this same method of presenting c'-nt 
letters and responses be used in the writing of the final KIS. 
regarding "Defense Waste Processing Facility. Savannah River Plsnt. 
Aiken , South Carolina . "  

1339 SINKlER !bAn, CautelA" S. C. 292Ili (8]3) 782-jJl) 
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General COITlIlIents: 

1. The draft EIS lscks specific and docUD1ented infonnstion. Its present_ 
ations are general and often vague ,. when referenced intonnation is inclt¥fed . the 
identified sources are frequently reports 'Which are Wlavailable to the publi c .  

2 ,.  Researchers a re  forced t o  review numerous documents i n  their efforts to 
discover the basis of statements and conclusior.s. On numerous occasions , we 
found that the identified source did not have specific data needed to support 
statements and conclusions in the draft EIS ,. The reference , "Management of Com
mercially Generated Radi oactive Waste" , for example, is a generic report yet 
it is cited as being a SOUl'oe upon which the draft EIS depend s .  (pege 2-1) 

3. It is unclear how the stated purpose of the report on DWPF _ "to provide 
environmental input into both the selection of an appropriate stategy for the 
pennanent disposal of high-level radioactive wastes currently stored at SRP and 
the subsequent decision to construct and operate a Defense ?'aste Facility (�PF)"_ 
is possible unless si""ificant changes are made in the draft EIS . For example , 
the final EIS must include consideration of repository issue s .  What type of 
repository would be built? Where ",ould it be sited? 

4. E . I .  is concerned about the lack of attention which the draft EIS gives 
to shallow groundwater problems , temperature inversion conditions and radioactive 
buildup due to the operation of the Savannah River Plant (SRP) and other nuclear 
facilities,. There also is not adeauate infonnation about proposed nuclear plants, 
such a s  the Barnwell tIuclear Fuel Flant (BNFP) . 

Specific Comments : 

5. Although the draft ElS contains information related to solidification 
research projects, the report lacks inforrllation on the following , in specific terms: 

a,. The nUITlber of waste solid.ification pilot project s .  

b .  r.11at verification studies had been donel 

c. The scale of the various project s .  

d .  The lenf"'tr o f  tine the pilot project continued . 

e. How the findiT'e's af the pr02ects are bej.n� usedl 

g. that dOCUMents contain the research findinfst 

h ,.  l:hich Soljdification Frocess is beinr used in a full-scale operation? 

1. \;hat data is available refarding the vitrificati on plsnt in France? 

j .  it,hat reports contain comparisons between the various solidification 
processes in terms of technical developnents, costs. etc ,. 1  

6.  Authors of the draft KlS ( page 2-1) d o  not Adequately explain why they 
selectod a report on commercial nuclear 'Waste managelllSnt as one of their key 
references ,. 
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7. Althou�h some background infonnation is presented in Section B on the 
diffe rent waste fOnr18 , the dj scussions fail to include detailed technical data 
and they lack docUlTlentation. The EIS draft contains only a limited amount of 
info:M"Tlation about waste processinv technoloj!.). e s .  The Eng-ineering Design Studies 
Section ( pa"e 3-1) j s  a mere ten lines lonf'". Thi s  one parafraph pOints out the 
importance of converting a bench_scale pr9cess to a full-scale process before an 
Alternative 1'1aste Form "can operate reliably in a remote shielded facility ." 
( pap."e 3-1) Tre Sectj on does not, however, include any 1..ntormation on haw . such 
a transition would be accompli shed. Tre reader doesn ' t  know what. di fference 
there is between the bench-scale research project and the size needed for the 
SRf waste s .  How rr.any projects at progressively larger capacity would be needed 
to p,"et from bench-scale to full_scale? 

8. Numerous judr:ements are made by the preparers of the draft ErS ,  but 
not necessarily supported wi th evidence. They judged borosilicate glass to be 
"a most sati sfectory immobilization fonn for SRF waste .hOn paf?:e B-9 of the 
draft ElS, this explaination i s  given- " Results(which)include extensive data 
un leachinf?: behavior and data on mechanical and radiation stability . "  The 
a ,)thors , . Howeve r ,  did not identify the information source which contains the 
data on leachinf and mechanical and radiation stability. It is not possible 
for the reader to locate this data or review it. 

9 .  Three reports are identified on :page iii and i v as being used "ex_ 
tensively as data sources in the preparation of this EIS . "  Two of them are 
du Pont docUl'lents and one is a report prepared by J.lIUS Corporation for Oak 
Ridge National Laboratory. We have been unable to locate any of the three 
references at state agecies , at libraries and no citizens' organization which 

We know of has copies of them. 

10 . The draft EJS conta irs nany unsupported statements and conclusions . 
The Section on Itm"lob�li zation Alternatives for VflPF , describes processes without 
relat�nf. them to specific pilot projevts and without adequately identifying where 
reference infonnation can be foun d .  Reports of du Pont are identified in the text 
and in the titles of flow charts , diaerams and tables ( Section 3 and 4) .These 
techni cal reports are not available for our reviewi ng. 

11 . Eany presentations of infOrMation i n  tre draft EJ S are vague and in
cOJ"llplete . D i s cussions of sludr'e removal or:erations fail to include the past 
eXFerieT'ces at Hanford a.rd at otr.f!r locati ons . Sludge removal from tanks has 
been a probleJ"ll . \,ny wasn ' t  any reference made to these problems? \-�hy weren ' t  
i n formation sources,  such &S tHril ' s  HJ.T Snerer J:.,aboratory report , "Radioactive 
\Iaste hanagemer.t and ReeulationL:: ('r. illrich ReJjort) included as an infonnation 
source? 

12 .  Failure to adequately di scuss tre probelems associated with landfill 
operation s .  1:0 :I nformation about migration probleMS at the SRP, Haxey Flats, 
Nuclear Fuel Servi ces , etc . is d:"scussed . 

13 . ,�here in the draft EIS is thA subject of filter efficiency addresses? 
't.hat factors were us en iT1 predictir.F. the aMOUJ"1t of radioavtive off_fases to be 
discharf-ed routinely fro;] the proposed waste proce ssi rq:r facility at SRP? 

_4_ 

14. The draft EIS fails to j nclude adequate site spectfic data . DOEis 
1980 report, "HanageMent of Corunercia lly Generated Radioactive Waste" , points 
out t!-"le need for SRI' and other nuclear v!eapons facilities to prep!re what it 
calls " prorraI'1n8.tic statements ." According to thi s DOE document, thses EIS 
need to cover "develoJrlent prof;rams for waste treatment and final disposal ," 
because "waste forns are different at the 3 site s . "  ( page 2.5 of DOE/EIS_0046F) 
v,hat explairatj on is there for thi s cor.fl.ict between what is stated in the 
tw o DOE reports? 

15. The infonnati on presented in Appendix E of the draft EIS is incomplete 
and misleading. Although the purpose of the A:H:Endix is to provide background 
about the SRF are a ,  ir.fornation retardinG known d.etrimental outcomes caused by 
the oper&tion of the SRF are not reported . I-.othing ts said about the de_ 
struction of trees in an area of approximately 5,000 acrea as a result of 
thermal pollution and increased flooding and siltinE; due to the operation of 
nuclear facillties at the SRP. ( AMerican ScienFst, Vol . 62. page 660 . 1974) 

16. Contal"li nation of SRF workers and the poll'..1tion of five_square miles 
in Allendale county with rad� oactive cesiUl'l are also not discussed in the draft. 

17. On pafe 4-13 .  the report states that Allendale leaders may lAck 
confidence in the SRP because only a small nUlTlber of residents receive financial 
benefits from the operation of tr.e SRF . .... iere other factors considered? 

18. It is unclear froIT! tre draft EJS what ev'jdence served as the basis 
for a ma jority of the statenents . For exaMple , were surveys taken of people 
li.vin? in the area regardi!"lf their views on nuclear power ar.d the SRP? 

19 . Section 4 and Appendix E do not contain adequate site specific data . 
;)0 'Mention j.s made of the fact that the area experienced telll.perature inversion 
condItior.s 42 .1 � of the time from Narch 1972 through February 1973. according 
to the "[raft Supplement to the ?'j nal Environmental Statement related to the 
Construction and Operetion of tre Earnwell J:,uclear Fuel }lant" , 1976, The 
lack of informatj on about .,:eology reports which identify the SRF area a s  
unsuitable for the storae-e and/or disposal o f  radioactive waste is another 
fa ilure of these secti Ons of the draft .EI S .  

Recomrnendati ons : 

"ine recommend that these and other deficiencies of tre draft E:lS be corrected . 
\'�e did not attempt to i nclude all of our questions. 

We recof'llTlend that rneetin�s be arranfed between DOE personr.el and E . I .  
representatives a s  a rneaT'S o f  establishin,9' a worJ..-ing relationship between the 
two '  groups . The d:'Lffj cult task of addres�ing the defense waste problem requires 
co-operati on between the rrep!rers of a nuclear waste processing document related 
to the SRP and those reviewing such a oed. Si an-raking re port . We have the 
experience ard tre knOl';ledp,"e to locate deficencies which need to be corrected 
and the cOl1'lJTl:\trnent to be willinr- to donate our service s .  

An offi cer o f  Envi ronmentalists , !nc . will b e  c ontactin�. YOll to discuss 
dates for meetinFs and other related subjects. 

�. ;ft�CUJ-
Ruth Thomas 
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United States Department of the Interior AI).\lJ1IU,J>... 

ER 81/2063 

Mr. Goetz K. Oertel 
Acling Director 
Defense Waste and By ProducL� 
Deportm ent of Energy 'I' a.hington, D.C. 20585 
De8J' Mr. Oertel: 

OfFICE Of THt SECRE"l AR \' 
WASH[�GTO�. D,C, 20HO 

tlDV '2 n \ 981 

� .,.....Jt' .... �G , ,_ f04 UJf! , ( �'''J ..J 6r" ..... 
'<1, ' ,,(}h, .. /! � "'� ,  -, 

Thank you for your letter of September 2�,  198[, lr�lIs"'itli(lg copies or U.., dI'8rt 
env;ronm@ntal impaoCt sto.trnent tOl' th� Dcr<en�f.' W{lo;:10 P!"'t'H"'I"!��ine P'Ap.iHty. SavannAh 
River Plant, Aiken County, South Carolina. Our comments arc presented according to 
the format of the statement or by subject. 
Groundwater 

Past and current trends of water levels in wells wIthdrawing water from the Tuscaloosa 
and eongare-c f'ormation:J "hould be ,addressed,. a.nd future trond!; flhould be projlil'ulw tv 
furnish a basis for imp.ct consideration. Ttle polentiometric contours (p. F-8, F-9, F-IO) 
for the McBe.n, Conga""c, and Tuscolooso Formation. should be dated or rQrorr�d to a 
do tad I;OUl'OO. 

On PBl(e F-16, item 2 should read U.S. G eologieal Survey Wat��Supply Paper 1841, not 1314. -

The definition of aquifer on page GL-2 should include tile fundamental <!oncept of 
permeability; Ihat is, an aquifer not only contaill.'! water but also can transmit it. 

Operation 

Soetion 5.1.2.2 No"""dio[oglo .. 1 impMts - "QUAU" ,""olaRY • •  tat�. t""l th� AVp.roge 
discharge Crom the industrial wastewater treatment fa<!ility will be approximately 0.7 
percent of the av�rage stream now In Four Mile Creek. Four Mile Creek low now data Is 
nol given and no mention is made .!IS to tile possible impa<!ts of these discharges Into Four 
Mile Creek at low now. The final statement should include this information. 

Section G.l.Z.3 Radlotog1eo.l lmpo.ct!; - lmpaC'l.t$ on btu" .. I.)U • .ar tha.n man st.te .. "ncntl.nt. 
of the facUlty WIll be monItored lUll} ,"Idnl .. in�<l wltld" ssf<: radiological protection limit.. Cor man; thus, no adverese radiological impact on residual allimals is expe<!ted." This section contains no data to support thi$ lnlormatiM. This ropo!'t docs not �timatG 
radiological doses to biota other Ihon man and does not referenM any work related to 
this subject. Further, the section does not comment on the f4diotoglea] effects on th .. 
toeal nora. This Inform ation should be presented in the final statement. 

�blt· Adnrte IW.etf 
S.atl on  &.e.l Construction, pUlpaph � tilt .. "Ap�rOKlmG(.I)· 140 ha, lnoludlng a oarollna 
bay, wlU ba r.m ov.d trom wildlife hablt.t "'urlng aonstrucllon. Although animal. w11l 
los. lome habitat, th. losle. w11l bf Insurtlolent btalUI" ext.n.lve ar.a. of II mnar 
habitat exl.t throu,hou( the III. r.glon." The U.D ot th. term IrIIlenlfioanUo d.orlb. 
this cl!gree or tlab!tat lOll along wIth tilt .rmpll.llc rational, thaI It do •• nol mathr If 
we dlltroy lome b,aause th.r. II more wher. that aame trom I, dIsturbIng. Individual 
anImals wIll be displacad llld the olrryl", caplolty ot the area wlll be reduced due 10 
Ihl8 1011 0r habltal. Furthor, Ihe Importanoe or w.t1and 10 .... , Mm_ly Sun Bay (caroUna 
bay), cannol be underestimated. Wetlands are IKtrem ely Important wlldll te hablUlt and 
ttlclr deltruet!on shoUld not be taken lightly. AU Federal alr_noles have been dincted 10 
talc .. .  atl "" 10 r .... nt tho oonU"ued d •• tryotion or well .. .,.,.. The fInal 818t"","n\ ",,,,1.1111 
a8,ers this I .. ue. 

lI' e hope tlleac comments wlll be helpful to you In the preparation of a tinal .tatement. 

Sincerel)" 

./ d" ' ( A�Ac/1{'11t�'-C// 
, Bruce Blanchard, Director 

Environm ental ProJeel R eview 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON,  D.C. 20460 

Mr. T. B. Hindman , Director 
ATTN : DEIS for DWPF 
Waste Management Project Office 
Department o f  Energy 
P . O . Box A 
Aiken , South Carolina 2 9 8 0 1  

De�r Mr .  Hindman : 

DEC 3 1981 

In accordance with Section 309 o f  the Clean Air Act, as 
amended, the U . S .  Environmental Protection Agency (EPA) has 
reviewed the draft Environmental Impact Statement (EIS) for 
the Defense waste Processing Facil ity , Savannah River Plan t ,  
Aiken , South Carolina . 

By using glass as a basel ine waste form in the analysis and 
by acknowledging that another waste form woutd only be 
selected if its per formance were significantly better than 
the baseline case (glass ) , the Department of Energy (DOE) 
al lows itse l f  additional time for research on other possible 
nuclear waste forms , al lows other agencies ( EPA and NRC) 
time to develop performance standards and other regulations 
for nuclear waste disposal , and permits consolidated decision
making for the waste form for DOE wastes at all four DOE 
sites (West Val ley, Savannah River, Idaho Fal l s ,  and Hanford ) . 
We support this approach. 

EPA i s  presently preparing genera l l y  applicable environmental 
standards for the processing and disposal of high-level 
nuclear waste . These standards are scheduled for proposal 
in early 1982 and may have an effect on DOE ' s  proposed 
faci lity. We have discussed drafts of these standards with 
DOE ' s  sta f f , and we are considering suggested changes . We 
expect to work closely with DOE in developing these standards .  

The EIS mentions that a wetland would be f i l l ed prior to 
construction of the fac i l ity. The f i l l ing of this wetland 
may require a permit under Section 4 0 4  of the Clean Water 
Act . DOE should discuss the need for this permit with the 
Corps of Engineer s ,  who are the permitting authority . 
Whether a Section 4 04 permit is needed should be discussed 
in the final EIS . 

EPA does not be lieve that DOE needs to decide now how to 
di spose of the low-level " sa l tcrete " wastes produced 
during the operation of the proposed processing faci l ity . 
It is possible that regulations under development might 
require modifications in DOE ' s  proposed method ; similarly 
new technological options might permit safer or more 
economical disposal of the " saltciete " .  We suggest that 
the land disposal method be used as a baseline and that 
other alternatives be considered at a future time if they 
appear to offer substantial environmental and/or economic 
advantages .  

The proposed processing facility i s  badly needed, and we 
consider the solidification o f  the high-level radioactive 
wastes at the Savannah River Plan as an environmenta l l y  
bene ficial action . W e  have rated this EIS a n  Category 1 
( sufficient information ) ;  we have rated the preferred 

alternative identified in the EIS as LO ( l ack of objections ) .  
Should you have any questions concerning our review of  this 
project , please call Dr . W. Alexander Wil l iams ( 7 55-07 9 0 )  of 
my staf f .  

Sincerely your s ,  

tj)� � . &W  
Paul C .  Cahi l l  
Director 
Office of Federal Activities 
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G- I a s B  R e s e a r c h  a n d  M e l t t n q  P r o c e s s e l  f o r  t h e  G l a s s  I n d u s t r y  

Penberthy Electromelt International, Inc. 
CabW Addrea: T.Iephoa.: 

(�) 782 • 4144 PENEl..EC1'RO 
SEATnE 

631 South 96th Street 

Seattle, Washinqton 981OS, U.S.A. 
2 5  November 1981 

Attention Mr. T . D .  Hindman , Director 
Attn . DEIS Waste Management Project Office 
Department of Energy, Savannah River Project Office 
PO Box A 
Aiken , SC 29801 

Re .  Comments on Draft DOE/EIS- 0 0 8 2D 

Gentlemen : 

Nud .... r Wasle Divtalon 

We wish to comment as follows, referring to page numbers in 
the draft. 

NEPA requires reasonable 

In testimony before Congress, Professor Larry Hench testified 
that alumino-silicate glass is more than a reasonable alter
native ; it is . •  preferred waste form over soft borosilicate 
glas s .  Yet alumino-silicate glass is not' being considered. 
Why not? 

Page M- 7 .  Higher Durability Glasses 
In Comment 23, the questIon of adequacy of borosil icate glass 
as a final waste form was already raised. The reply in the 
draft is that higher durability glasses will be considered in 
selecting the final waste form. I call it to your attention 
that this consideration has not been given. 

In fact, there is a considerable contest going on between the 
DOE and me to try to force the DOE to consider higher durabil ity 
glasses of the alumino-s i l icate type. 

Why is consideration of higher durability glasses not considered 
in the draft? 

I would like to point out again that low-soda-calcia-alumino
silicate glasses containing radioactive fiss ion products have 
been studied by Atomic Energy of Canada Ltd s ince 1958- 6 0 .  The 
credentials of this glass family are excellent. This famil� 
should not be ignored again. 

PEN./ '" /ELECTRO 

Mr. � . D .  Hindman 
DOI/SR 

PaQe 3- 3 .  

25 November 1 9 8 1  DOI/IIS-0082D 
Page Two 

gur. � . �  snows �ne rererenoe rlow snee t .  I t  lS ratner oom
plicated. I wish to call it to your attention that a much 
simpler flow sheet exists . A copy of this flow eheet and a 
description are enclosed. 

As can be seen from the flow eheet, the PI Procees requires 
only that the eludge and/or slurry be pumped to the glass-malting 
furnace where they are mixed with dry complementary ingredients, 
sand and limastone . �he mixture falls in the furnace and is 
glassified after boiling off the water . �his simple flow 
sheet omits 12 of the steps which are shown in Figure 3 . 3 ,  an� 
should be considered in the final lIS. 

This same error is given in the first paragraph under 3 . 5 . 1 .  

The statement in paragraph 2 that the technological, environ
mental, economic and safety problems of the glassify everything 
ap�roach far outwe ilh the benefits is false. �his subject is 
ac Ively in contes at the present time , and the environmental 
impact statement should not make such a sweeping assumption 
concern ing an alternative which has been excluded fram detailed 
consideration . 

In paragraph 4 of this section, the statement is made that there 
are uncertainties in the process . �his is incorrect .  A furnace 
of production size has been built and a six-weeks ' production 
demonstration has been made . �he furnace processing itself is 
very sililar to industrial processes which have been well 
developed in industry starting in 1952 . 

The EIS should consider the use of canisters containing seven 
tons of glass each in calculating transportation and repository 
costs . By this method, the number of canisters for the refer
ence process vs the PE Process will be substantially the same. 

Correspondingly, the number of curies disposed of in a given 
area of repository will also be the same . 

A further advantage of the PE Process for glassif ication without 
separation of sludge and salt is that the PE Process has greater 
tolerance for variation in the sludge compos ition coming to 
the furnace. The volume of glaSs is 5 times greater, as mentioned 
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Mr. T . D .  Hindman 
DOE/SR 

above , and therefore the 
only one-fifth as much. 
ciably even though there 
and composition. 

25 November 1 9 8 1  DOE/EIS-0082 
Page Three 

sludge content in the final glass is 
Glass properties will not vary appre
are variations in the sludge content 

B- 7 .  Presumed Delay in Hot Start-up of the DWPF 
It is presumed 1n B . 2 . 1. 5  if a form other than borosilicate 
glass is selected, the hot start-up of the DWPF would be 
delayed. This is incorrect. The plan for start-up of DWPF 
by the SRL process is now 6 or 8 years away . By contrast, 
the PE Process with its s impler flow sheet can be started up 
in 3 years . The demonstration furnace is already available , 
and can be shipped to Savannah River Laboratory for immediate 
tracer operation. 

B-4 . Selection of Waste Form 
B . 2 . 1. 1  is deficient in 11sting 1 1  waste form candidates with
out including also the alumino-silicate glass which ·was rated 
higher than borosi l icate glass by Dr . Hench when he appeared 
before a Committee of Congress. 

Why is such an excellent candidate omitted from this selection 
list? 

I f  the alumino-silicate glass family is included in consideration, 
the statement on B- 6 ,  item 2 has to be modified because it is 
incorrect. Alumino-silicate is easier to make than borosil icate 
glass . 

Item 1 states that borosilicate glass is the best overall 
choice of waste form at this time , but the statement is not 
correct. Alumino- silicate is superior, as indicated by the 
Penberthy E lectromelt Review Panel in their report of November 
1 6 ,  1 9 8 1  on page 5 3 .  The quotation is as fol lows : 

" The glass composition proposed by Mr. Penberthy has 
superior chemical durability over the reference boro
silicate glass . "  

B- 3 .  Selection of Alternate Waste Forms 
It is stated in paragraph 2 that the assessment and selection 
of alternate waste forms for further analysis ended in December 
1979.  Dr . Hench testi fed in favor of soda-calcia-alumino-si licate 
glasses before Congress and was then and is now a member of 
a review panel for Savannah River Laboratory . His testimony 
was given in May of 1 9 7 9 , well before the ending of the candi
date selection time . Why was alumino- silicate glass omitted 
even from consideration? 

Mr. T . D .  Hindman 
DOE/SR 

25 November 1 9 8 1  DOE/E IS- 0 0 8 2  
Page Four 

I realize that Savannah River Laboratory is fearful of making 
alumino-si licate glass and does not have furnace capability 
for doing so, but this does not mean that the industry is 
similarly deficient. In any case , the desirable qualities 
of the alumino- silicate glass are sufficient to require con
sideration of that waste form, even though some organizations 
do not have the ability to process the material. 

Please acknowledge receipt of these comments . 

Yours truly, 

PENBERTHY ELECTROMELT INTERNATIONAL, INC . 

��� 
Larry Penberthy 

LP/nc 

Enc : Pe Process Flow Sheet and Descript ion 
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a s s  R e s  e a r  c h a n d M e l  t i n  g P r o  c e s s a s f o r  t h e  G 1 a s s  I n d u s t r y  

Cable Address· 

PENU[GTRO 

SEA'ITLE 

Penberthy Eledromelt International, Inc. 
63] South 96th Street 

Tdephone 

(206) 762 · <124<1 

Seattle, Washington 98108, U.S.A. 13 Apr i l  1 9 8 1  

PENBERTHY ELECTROMELT PROCESS FOR 
GLASS IFICATION OF HIGH LEVEL NUCLEAR WASTE 

Background 

Nucledf Waste DivIsion 

TOP I C  No 18A 
When uranium atoms are consumed in nuclear power plants , various 
radioactive e l ements are formed. Most of these elements lose 
their radioactivity i n  a short time , but two o f  them have a 
relat ive ly long h a l f  l i f e .  These two are cesium and strontium. 

These two elements have a radioactive half l i fe o f  thirty years 
and thus must be sequestered from the biosphere for about 3 0 0  
years until their radioactivity decays t o  harmless leve l s .  

G lass 
Both of 
and the 
g la s s .  
as used 

these elements are fully compatible with g l a s s  structure , 
best way to sequester them is to me l t  them into a stable 
This can be done in a regular e lectr i c  glass furnace such 
widely in industry. 

Glass i s  composed o f  re latively simple ingredients : soda , l imestone 
and sand. The durab i l ity o f  soda-l ime-alumina - s i lica glass is 
fully demon strated by the survival of g l a s s  a r t i c l e s  from ancient 
time s .  This family o f  g la s s e s  is used for the f ixation of the 
nuclear waste . 

Furnace 
The g l a s s  furnace which we are building for the Department o f  Energy 
is 5 ft by 7 ft ins ide . The furnace is heated i n i t i a l l y  by means 
of radiant e le c t r i c  e lements and continuing heat is supplied by 
electric current pass ing through the g l a s s  itse l f  between submerged 
e lectrodes . 

There is a passageway for the molten g l a s s  to an over f l ow spout 
through which the g l a s s  f l ows into a canister . 

Caniste r s  
After controlled coo l i n g ,  t h e  canister o f  g l a s s  i s  capped a n d  i s  
ready f o r  e i ther permanent or retrievable storage . See attached 
drawing , 4 1 6 4 - 2 .  

West Valley 
The present furnace i s  oriented to the g l as s i f ication o f  the 
nuclear waste at We s t  Valley , New York . This high level waste 
i s  i n  storage tanks , total 5 6 0 , 0 0 0  g a l l on s .  I n  operation , the 
waste supp l i e s  a l l  of the soda which is required . The a dd i t ional 
ingred i e n t s ,  lime and sand, are added and mixed with the liquid 
at the point o f  entry to the furnace . 

PEN/ .; ./ELECTRO 

802 
Storage 
Tank 

c 
560,000 gal l ons 

PE PROCESS FOR VEST VALLEY WASTE 

Molten Glass Canister 
3500 tons 
glass 
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�r. 1Il.0"", 
UNITED STATES (¥) NUCLEAR REGULATORY COMMISSION 

W.IHINQTON. o. C. 2011. 

�� . .... '" 

Waste Managamant Project Office 
ATTN: T .  8 .  Hi ndma n ,  Di rector 
U. S. Department of Energy 
Savannah Ri ver Project Office 
P. O .  Box A 
Ai ke n ,  SC 29801 

Dear Mr. Hi ndman:  

DEC 0 3  1981 

We have completed our rev i ew of the draft envi ronmental i mpact statement 
(DEIS) enti t l ed Defense Waste Process i ng Faci l i ty, Savannah Ri ver Pl ant, 
Ai ken, S . C .  (DOE/EIS-0082D).  Our spec i fi c  commeots are attached. 

It shou l d  be noted that the fi nal EIS should c l a r i fy the rati ona l e  for 
s e l ecti ng the preferred i mmobi l i zation a l ternative and ensure that a l l  
the al ternati ves are treated equa l ly. Speci fical l y ,  three immobi l i zation 
al ternatives ( reference, del ay of reference, and staged) were ana lyzed i n  
the DEIS.  Of these three a l ternati ves , the staged approach has been 
i denti f i ed as the preferred al ternative by DOE. The bas i s  for t h i s  
selection appears t o  b e  the conc l us i o n  s e t  forth i n  the DEIS (p. xxv i )  
that the "adverse effects of the staged-process al ternative are 
ant i c i pated to be somewhat l es s  than those of the other a l ternati ves" . 
The s ummary section of the DEIS i mp l i es that the reduced adverse 
env i ronmental effects res u l t  from . i mp l ement i ng the process in stages. 
However ,  the detai l ed descript i on of the staged approach i ndi cates that 
several major des i gn changes have been i nco rporated i nto thi s 
al ternative. It appears that many of the envi ronmental advantages of 
thi s al ternat i v e ,  i n c l ud i ng the reduced capital i nvestment, are a resul t 
of these des i gn changes rather than impl ementing the process in stages. 
Furthermore, it is not apparent from the DEIS that these same des i gn 
changes cou l d  not be i ncorporated i nto the reference al ternative.  Thu s ,  
the bas i s  for sel ecti ng the staged approach .i s not cl ear i n  the DEIS.  

We appreci ate hav i ng had the opportun i ty to review and comment on the 
DEIS.  It is hoped that these comments wi l l  be of assi stance in prepari ng 

- 2 - DEC 0 3 1981 

the fi nal envi ronmental i mpact statemant on both tha DWPF and tha Walt 
Val l ey projact. Me .. bers of my staff a�a avai l ab l a  to dhcull tha .. 
comments with you or members of your .taff if you d .. i ra . 

Enclosure: 
As statad 
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Comments o n  

Draft Env1 ronmental Impact Statement 

for the 

Defense Waste Process1 ng Fac i l  i ty 
Savannah R i ve r  P l ant , A i ke n ,  South Caro l i na 

( U . S .  Department of Energy, DOE/EIS-0082D, September 1981) 

By 

D i v i s i o n  of Waste Management 

November 1981 

Chapter 

1. Propo sed acti o n ,  Section 1 . 2 . 1 , pp. 1- 2 and 1- 3 

The D E I S  states that the reference waste form ( i . e . , boros i l i cate g l a s s )  

i s  the envi ronmental ly conservative waste form opti o n .  T h e  statement i s  

made that: 

"Because another waste form wi l l  not be chosen un l e s s  it has 
process/product character i s t i c s  equal to or better than those 
assumed for boros ; 1 i cate monol i t h s . the analyses can be consi dered 
1 ;  m i  t i ng for any waste form in that the ana lyses in the E I S  wi 1 1  
represent conservative c o n d i t i ons" ( p .  1- 3 ) .  

I t  i s  pos s i b l e  that proce s s i ng of a d i fferent waste form wi l 1  i nvol vect 

d i fferent process effl uents o r  effects . Thus , an al ternate waste form 

choice may be l e s s  conservat i v e  than the reference waste form option from 

the v i ew p o i n t  of e n v i ronmental impacts .  T h i s  pos i ti on s h o u l d  be 

reas s e s s e d  when DOE s e l ects a f i nal waste form i n  Octob e r ,  1983. 

Chapter 2 

1 .  D i sposal Strategy A l ternat i ve s , Section 2 ,  p. 2 - 2  

T h e  second paragraph states that lithe reference reposi tory des i gn 

cond i t i on s  for a l l geo l og i c  med i a  under con s i deration 

I::) I N N 



and the waste package des i g n  wi l l  be known before the fi nal defense waste 

form is se 1 ected in October ,  1983 " .  

Thi s statement should be reassessed i n  October 1983 to assure that the 

subject programs have resulted in s u f f i c i ent i n formati on to warrant 

making a dec i s i on on the fi nal waste form . 

2 .  Characte r i s t i c s  of t h e  Wastes, Section 2 . 1 ,  p. 2-5 

In the top paragraph , the D E I S  states: 

liThe e s t i mated number of canisters requi red for the SRP waste i s  
l e s s  than one-tenth o f  that requi red for comme r i c a l  waste. Wi th'- the 
addi t i onal advantage o f  a h i gher reposi tory l oading poss i b l e  for the 
defense waste wh i c h  produces only about one-tenth the heat output, 
the i mpacts of di sposi ng of the SRP defense waste on the reposi tory 
program s h o u l d  be m i n i ma l . II 

The number of can i sters needed for commerc i a l  HLW was c a l c u l ated by 

a s s um i ng a 250 GWe n u c l ear i ndustry by the year 2000 and normal reactor 

l i fe .  More recent forecasts by DOE i ndi cate that only 180 GWe o f  n u c l e a r  

generat i ng capac i ty wi l l  be on- l i ne b y  the y e a r  2000.
1 

U s i ng the 

1/Letter dated March 2 7 ,  1981 from Orner F .  Brown , I I ,  Attorney , O f f i c e  of 
the General Counse l , U .  S .  Department o f  Ene rgy to Marsha l l E. Mi l l e r ,  
Esq . , Adm i n i strative Judge , U . S .  Nuc l ear Regul atory Commi s s i o n  ( s ubmitted 
in reference to Proposed Rul emaking on the Storage and Di sposal of 
Nucl ear Waste (Waste C o n f i dence R u l emaki ng) , NRC Docket No. PR- 5 0 ,  51 (44 
FR 61372 ) .  

smal l er growth estimate , l es s  spent fuel wou l d  be d i scharged than 

projected i n  the DEIS.  The estimate of commerc i a l  h i gh l evll wastes i n  

the final EIS should reflect the mora recent projecti ons for commerc i a l  

nuc l ear generating capacity. 

Chapter 

1. Reference Immobi l i zation Al ternati ve, Secti o n 3. 1.  p. 3-3 
The process description for the reference, del aye d ,  and staged 

immob i l i zat ion alternatives shows that strontium and ces i um wi l l  be 

removed from the s a l t  sol ution and m ixed with the s l udge for 

i ncorporation in the boros i l i cate g l as s .  Si nce the strontium a n d  ces i um 

are at l east part i a l l y  separated from the other h i g h - l evel wastes in the 

process i ts e l f ,  DOE s h o u l d  consider the process i ng and waste d i sposal 

advantages and di sadvantages of encapsul at i ng the cesi um and stront i urn 

separately from the other hi gh- l ev e l  wastes. S i nce ces i um and stronti um 

are p r i me contri butors to the total heat generati on rate of a h i gh - l eve l 

waste can i ste r ,  the separation of these radionuc l i de s  woul d  res u l t  ; n  a 

much l ower heat generat i on rate for those HLW cani sters that do not 

conta i n  the Cs and Sr and thus perm i t  s i mpl i fi ed waste package des i gns . 

For those cani sters , the heat removal probl ems associ ated w i t h  permanent 

h i gh - l e v e l  waste di sposal in a mi ned geo l og i c  reposi tory mi ght be 

a l l eviated. This i ssue shou l d  be consi dered and eval uated in the f i na l  

E I S .  
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2 .  Process description, Sect ion 3 . 1 . 1 ,  p. 3 . 3 

The fi rst paragraph states: 

"High- l avel radi oactive waste. ara stored in tanks at SRP as 
i nsol ubl e  s l udge . ,  precipi tated sal ts and suparnatant l i qui d . " 

Are these wasta fracti o ns comb i nad or segregated? If they are 

'.gregated , F i gure 3 . 1  shou l d  show how the supernatant l i quid f i ts i nto 

the process f l ow. 

3 .  Descripti on of was tes , Section 3 . 1 . 1 . 1 ,  p. 3-4 

The DEIS states on page 3-4 that the projected total vol ume o f  wastes to 

be stored in tanks by 1989 is 15 , 000 m
3 

of s l udge ,  62, 000 m3 of sal tcake , 

and 24, 000 m
3 

of supernatant l i q u i d .  Howeve r ,  on page 3-35, i t  i s  stated 

that the vol ume of wastes in 1988 wi l l  be 15 , 000 m
3 

of s l udge , 60, 000 m
3 

of s a l tcake , and 30, 000 m3 of supernatant l i q u i d .  Wh i l e  the di fferences 

in these e s t i mates are not s i gni f i can t ,  the f i na l  EIS cou l d  be improved 

wi th a more thorough and comp l ete des c r i p t i o n  of the vol ume of the 

various wastes as a func t i on o f  t i me and a l so a des c r i p t i on of the 

contents o f  the tanks. (For examp l e ,  it i s  our unders tand i ng that some 

of the tanks conta i n  pr i mar i l y s l udge wi th l i t t l e  supernatant l i qui d 

wh i l e  other tanks conta i n  a mixture of s l udge , supernatant l i qui d ,  and 

sal tcake ) .  

5 

4. Proces s i ng and d i sposal of decontaminated s a l t ,  Section 3 . 1 . 1 . 7 ,  pp. 

3-8 and 3-9 

It is stated i n  the l ast paragraph that at the end o f  each operati ng 

period the equi pment and p i pel  i ne used to transport sal tcrete to trenches 

wi l l  be fl ushed , and the fl ush water wi l l  be d i scharged to the trench. 

Informat i on concerni ng the chemi cal compos i t i on of the f l  ush water and 

the quantity of flush water expected to be di scharged at the end o f  an 

operating period shou l d  be provided in the f i nal E I S .  DOE shou l d  

eval uate the i mpacts o f  d i scharg i ng fl ush water t o  the trench o n  the c l ay 

1 i ne r  I on 1 eachate mf grat i on , on retardation by f on exchange , and any
. 

resultant impact on the gro undwater system. If it is i ntended that f l ush 

water wi l l  be absorbed i nto the unso 1 i d i fi ed cement mono 1 i th , test i ng 

shou l d  be performed to assure that t h i s  l i q u i d  wi l l  become so l i d i f i ed . 

5 .  Tab l e  3 . 5 , p .  3-10 

I n  order to completely c l as s i fy the sal tcrete , the C14 , N i
59

, N i
63

, and 

�!b94 concentrations s ho u l d  be determined. 

6. DWPF s i te .  Section 3 . 1 . 2 . 1 , p. 3-12 

T h i s  section uses e l even operational and e n v i ronmental c r i te r i a  to s e l ec t  

a s i te for the DWP F .  I n  app l y i n g  these c r i teria to t h r e e  candidate 

s i tes , the DEIS refers to spec i f i c  s i te features whi c h  are not l ab e l e d  o n 

Fi gure 3 . 6 . In the f i na l  E I S ,  Fi gure 3 . 6 shou l d  show where these s i te 

features are l ocated. 

I::) I 
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7 .  Sal tcrete buri a l  s i te ,  Sect i on 3 . 1 . 2 . 2 , p. 3-14 

The DEIS states that based on the NRC waste c l as s i fi cation g u i de , 

l ong-term adm i n i strative control i s  not required for contaminated s a l t  

f i xed i n  concrete ( sa l tcrete) and that b u r i a l  at i ntermediate depths o f  

greater than 1 0  meters i s  needed. These statements shou l d  be mod i f i ed to 

correct ly refl ect the requi rements of 10 CFR 61. The requi rement for 

admi n i strative control ; s  i ndependent of waste c l as s i f i cation and thi s 

waste woul d  not require b u r i a l  at an i ntermediate depth. 

8. Tab l e  3 . 7 ,  p .  3-15 

Tabl e  3 . 7  compares the mer i ts and fau l ts of the proposed and two 

a l t e rnative s i tes for the DWPF. The preferred s i t e ,  S ,  has some major 

d i s advantages rel at i v e  to the a l ternative s i te ,  A, which were not 

di scussed i n  the text of the D E I S .  These i nc l ude : 

1 )  

2 )  

S i t e  S wou l d  e l imi nate a wetlands whi l e  s i te A wou l d  o n l y  

reduce t h e  eco l og i ca l  val ue of a wet l ands . 

Construction runoff and storm sewers from S i te S woul d  

di scharge i nto the tri butaries o f  a rel atively undi sturbed 

s tream (Three Runs Cree k ) .  U s i ng s i te A woul d  not affect Three 

Runs Creek.. 

9. 

3) Wastewater d i scharges from s i te 5 must be pumped to Four Mi l e  

Creek. ( d i stance not g i ven ) .  Wastewater d i scharges from S i te A 

c o u l d  f l ow i nto Four Mi l e  Creek. wi thout p ump i ng .  

Sal tcrete b u r i a l  s i te ,  Secti o n  3 . 1 . 2 . 2, pp. 3-14 to 3-16 

As stated in the thi rd paragraph ( bottom of p .  3 - 14 ) ,  a m i n i mum depth of 

"at l east 18 m from the f i nal grade l evel to the maximum l evel of the 

water tab l e "  is required for l andfi l l  de s i gn .  In the fi nal E I S ,  DOE 

shou l d  expl a i n  the bas i s  for thi s cri teri a and its re l at i ons h i p  to the 

des i gn objecti ve s  of the di sposal s i te .  I t  wou l d  be more appropriate to 

spec i fy the m i n i mum d i stance required between the bottom of the 

engi neered l andf i l l  and the h i g h  water tab l e .  

1 0 .  Decontam i n ated s a l t  sol i d i f i ca t i on a n d  di sposa l . Section 3 . 1 . 3 . 2 ,  

pp .  3-17 and 3-18 

Sal tcrete ( sa l t sol i d i f i e d  in concrete) is a waste form that has not been 

rou t i ne l y  generated and di sposed of in commerc i a l  d i sposal s i t e s .  

Al though the D E I S  notes that add i t i onal research a n d  devel opment or 

eng i neer i ng devel opment progrems need to be performed prior to 

impl ementing the descri bed approach , the spec i fi c  programs have not been 

identi f i e d .  The fi nal E I S  shou l d  conta i n  a sect i on on the research and 

= I 
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divil opment program I that are undlrway or pl annld for alluring that the 

dllcribld approach w1 1 1  provide lui tab�. l ong-term plrformanc • •  

11.  Dlcontami nated l i l t  lol i d i fication a n d  d i lDolIl fac i l i ty. 

Siction 3 . 1 . 3 . 2. DD' 3-17 and 3-18 
The IIl tcrlte lol i d i f i cation op.ration and the proc.1I control Ihou l d  bl 

d1 scu ... d in more dlta l 1 .  Speci fical ly, if the l o l i d i fication 11 to be 

performed i n-trench, the process control to aslure that the monol i th 1 1  

completely and homogeneously sol i d i fied sho u l d  b e  ident i f i ed .  It Iho u l d  

a l s o  b e  specified whether the mono l ith wi l l  consist of successive l ayers 

or segments of di screte dimensions. 

Leach rates for the sal tcrete mono l i th should be specified and di scussed. 

The effect of the s a l ts on the C l ay l i ner should a l s o  be addressed. 

Si nce the sal tcrete waste has very low act i v i ties and does not requi re an 

I ntruder barri er ,  an al ternative which should be i nvesti gated is the 

di sposal of the waste c l oser to the surface to i ncrease the d i s tance 

between the waste and the groundwater tab l e .  The -sal tcrete wastes shou l d  

be,  I n a l l  cases , b e l ow the depth of frost penetrat I on and above the 

h i ghest groundwater leve l s .  

9 

Use of l ow-permeab i l i ty so i l s  coul d  res u l t  in "bath-tubbing" i f  the top 

surface o f  the c l ay l i ner system fai l s  "and there is ava i l ab l e  pore space 

in the s a l tcrete. I n  add i t i o n ,  the c l ay l i ner under the s a l tcrete may 

actua l ly i nduce capi l l ary r i s e  of water i nto the sal tcrete i f  constructed 

too c l ose to the water tab l e .  Th i s  1 i ner concept shou l d  b e  demonstrated 

to be effective p r i o r  to us e ,  espec i a l l y  when cred i t  for it is used i n  

ca 1 c u l  at i ng groundwater m i  grat i o n  effects (Section 5 . 4 . 2) . 

12. Decontami nated salt s o l i d i f i ca t i o n  and di sposal fac i l i ty. Sect i on 

3 . 1 . 3 . 2, p. 3-17 

In the f i rst paragraph ,  the DOE states that the l ocat i o n  o f  the proposed 

l andfi l l  s i te for sal tcrete d i sposal was U s e l ected to prov i de the maximum 

depth to the water tabl e .  II I n  addi t i o n  to t h i s  i n format i o n ,  the f i na l  

E I S  shoul d  conta i n  a descr i p t i on o f  the natural s i te characteri s t i cs , 

i nc l ud i ng geo l og i c ,  hydro l og i c ,  and b i o t i c  features , to demonstrate that 

the design objectives of the l and d i sposal fac i l i ty wi l l  be met. 

1 3 .  Decontaminated s a l t  s o l i d i fi ca t i o n  and d i sposal fac i l i ty .  Sec t i o n  

3 . 1 . 3 . 2 , pp. 3-17 and 3-18 

Leachate col l ection and remova 1 from the engi nee red sa 1 tcrete 1 andfi l l  i s  

addressed i n  the l as t  paragraph of thi s  section.  The f i na l  E I S  shou l d  

provide i nformation concerni ng l eachate product i on a t  the l andfi l l ,  the 
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ant i c; pated frequency of pumpout o p e  rat i Dns , the phys i cochem; ca 1 

characte r i s t i c s  of the l eachate, and proposed treatment and d i sposal of 

l eachate. The DOE should a l so eval uate the impacts of l eachate d i s posal . 

14. Figure 3 . 8 ,  p. 3-18 

The approxi mate el evations of the e x i s t i n g  l and surface and the 

groundwater l evel , based on s i te i nvestigat i ons , s ho u l d  be noted on 

Fi gure 3 . 8 .  Proposed base grades and fi nal grades shoul d also be 

presented. 

15. Figure 3 . 8 ,  p. 3-18 

The proposed s a l c rete d i s posal system, as i l l ustrated in Fi gure 3 . 8 ,  wi l l  

most l i ke l y  res u l t  i n  a need to cont i n ua l l y  pump , treat, and di spose of 

water from the sump system. C o n s i deration shou l d  be g i ven to usi n g  

l ayered earth materi a l s  of s i gni fi cantl y  di fferent permeabi l i ty t o  

res t r i ct i nf i l tration from above or capi l l ary r i se from be l ow the 

sa 1 tcrete mono 1 i ths. 

16. E xpected rel eases and di scharge s ,  Sect i o n  3 . 1 . 6 . 4 ,  pp. 3-24 to 3-28 

As proposed in the l as t  paragraph on page 3-2 5 ,  l i q u i d  chem i ca l  wastes 

wi l l  be treated in a chemi cal  waste treatment fac i l i ty before d i s charge 

to the envi ronment. The f i nal  E I S  shou l d  provi de i n formation about the 

1 1  

characte ri s t i c s  o f  the potent i a l l y  hazardous residua l s  ( s l udge) produced 

from the treatment proces s ,  and the anti c i pated quant i ty of resi dual s to 

be di sposed of .  The fi  na 1 di sposa 1 of the chern; ca 1 was te res i dua 1 5  and 

the envi ronmental impacts shou l d  be di scus sed. I nformat i o n  sho u l d  a l so 

be prev; ded re 1 at i ve to 1 eachate mon; tori n g ,  and the es t i mated quant; ty 

and phys i cochem; ca 1 character; st i cs of 1 eachate produced. and the 

potenti a l  envi ronmental i mpacts . 

1 7 .  Tab l e  3 . 2 3 ,  p .  3 - 30 

Tab l e  3 . 2 3 shows that the OWPF wi l l  consume groundwater at a rate of /550 

L/mi n.  Except for the c i t i e s  of Ai ken and Barnwe l l ,  the OWPF wi l l  consume 

more water than any muni c i pa l i ty wi thin  the pri mary i mpact area ( see 

Tab l e  F . 3 )  

Al l b u t  four of t h e  1 2 0  publ i c  water systems i n  t h e  pri mary impact area 

obtai n the i r  water from deep we l l s .  (Section 4 . 2 . 6 ,  p. 4 . 9 )  F i v e  o f  

these systems a r e  now func t i o n i ng at over 70% o f  capac i ty .  

T h e  O E I S  shou l d  determ i ne i f  t h e  OWPF wi l l  have any affect on pub l i c  

water suppl i e s .  W i  1 1  the OWPF w i  thdrawa 1 rate exceed aqui fer recharge? 

Coul d a sharp i nc rease in water cons umpti on temporari l y  or permanently 

l ower the water l evel in the aqui fer? 

.0 I N ...., 
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18. Decontami nation and decomm i s s i on i ng. Section 3 . 1 . 8 ,  p. 3-31 

I n  Section  3. 1 . B  of the DEIS , it states that the decontami nation and 

decommi s s i oning (D&D) o f  the DWPF has not been i nc l uded in the report 

s i nce these procedures wi 1 1  be part of an overal l D&D p l an for al l the 

re l evant SRP fac i l i t i es.  The f i na l  EIS shoul d  describe the approximate 

vo 1 urnes and forms of wastes from the decontami nat; o n  and decommi ss i oni ng 

of the DWPF. The f i na l  E I S  sho u l d  a l s o  describe any design features that 

have been i ncorporated in the DWPF to fac i l i tate D&D. 

19. Staged Process A l ternative (Preferred A l ternat i ve), Section 3 . 3 ,  

pp .  3-34 and 3-35 

One of the a l ternati ves consi dered in the DEIS "stages".the operati ons 

for the immob i l i zati on o f  the h i gh- l evel wastes at SRP. The DEIS states 

that by proces s i ng the wastes in stages , the i ni t i a l  and total capi tal 

i nvestment wi 1 1  be reduced when compared to the reference immob i l  i zati on 

a 1 ternat i ve.  However, the staged process a 1 ternat i ve i ncorporates 

severa 1 major des i gn changes from that proposed for the reference 

immob i l i zation alternati ve .  The f i na l  E I S  shou l d  make c l ear whether the 

reduced cap i ta l  i nvestment costs for the staged process a l ternat i ve are a 

resul  t of the H staged" process i ng or the des ign changes. 

13 

2 0 .  A l ternatives Exc l uded from Deta i l ed Consideration, Section 3 . 5 . 1 , 

� 
An al ternative that was excl uded from detai l ed consi derat ion i n  the OEIS 

was immob i l i z i ng the wastes wi thout separati ng the s l udge and salt.  The 

DEIS  i nd i cated that one of the pri mary d i s advantages of this  a l ternative 

was that i t  IIwoul d  cost more than twice as much as the reference 

a l ternat i v e . " (p. 3-51) . 

The nons epa rated sa 1 tis 1 udge a 1 ternat i ve was cons i dered as an opt i on i n  

the dra ft envi ronmenta 1 statement o n  the " Long-Term Management o f  L i  qui  d 

Hi gh- Level Radioactive Wastes Stored at the Western New York Nuc l ear 

Serv i ce Center, West Val l ey" (DOElE I S-OOBID ) .  The cost of the 

nons epa rated sa 1 tis 1 udge a 1 ternat i ve was on l y  20 percent greater than the 

separated sal t/sl udge a l ternati ve i n  DOElEIS-OOBID. 

The f i na l  EIS for the SRP project should provide a more detai led  

expl anat i o n  of why the separated sal t/sl udge a l ternati ve wou l d  be twi ce 

the cost of the reference a l ternative part i c u l ar l y  in l i ght o f  the West 

Val l ey ana l ys i s  wh i ch i ndi cates only a 20 percent i ncrease in costs. 
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Chapter 4 

1 .  Meteoro l ogy, Sect i o n  4 . 3 ,  p. 4-15 

Thi s secti o n  provides i nformation based on data col l ected at the SRP site  

and at Bush  Ai rport in  Augusta , Georgia.  Some di scus s i on should be  

prov i ded in  the f i na l  EIS conce rni ng ex i st i ng ai r qual i ty leve l s  and 

mon i toring in the area proposed for the OWPF. 

2. Precipi tati o n ,  Section  4 . 3 . 2 . 2 ,  p. 4-15 and 4-16 

Certa i n  c l imato l ogical  factors such as p recipi tati o n ,  evaporati on ,  and 

a i r  temperature , i nc l ud i ng seasonal var i ations , are important in terms of 

asses s i ng and pred i c t i ng water qual i ty impact. Th i s  type of i nformation 

a l so revea l s  how the geol ogy and hydrol ogy of the s i te affects 

groundwater movement. Based o n  the average annual ra i n fa l l at the SRP 

s i te ( i nf l ow to the hydrol og i c  system) g i ve n  in this  sect i o n ,  the 

proportions that become i n f i l t ration i nto the so i l ,  evapotranspi rati o n ,  

.:.-nd runo f f ,  should be provided i n  t h e  f i na l  E I S .  

3 .  A i r  po l l ut i on potent i a l , Section 4 . 3 . 2 . 4 ,  p. 4-17 

Informat ion on the general characteristics  of the area with regard to ai r 

po l l ution d i spers i on i s  presented in this  section.  The major p o i n t  

sources o f  a i r  p o l l ution  i n  t h e  area , a n d  emi s s i on data, s ho u l d  b e  

d i scussed i n  t h e  f i na l  E I S .  T h e  exi s t i ng a i r  qual i ty l eve l s  and 
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h i storical  records of a i r  pol l ution epi sodes i n  the area should a l so be 

desc r i bed. 

4. Stratigraphy, Section 4 . 4 . 1 ,  p. 4-20 and 4-2 1 ,  a n d  Append i x  G 

Thi s section describes the general geol ogy of the SRP area. S i nce the 

soi l l ayers of the s i te affect the rate and d i rection of groundwater 

flow,  and the mi grat i on of any rad i onuc l i de present in the soi l s  and 

groundwater of the s i t e ,  a geol ogic map i l l ustrat i ng the areal extent o f  

the surf i c i al sediments shou l d  b e  prov i ded i n  t h e  fi nal E I S .  

5 .  Sei smi c i ty, Sect i o n  4 . 4 . 3 ,  p. 4 - 2 1 ,  and Appendix G 

In the d i sc u s s i on concerni ng earthquake act i v i ty ( paragraph 1 ) , DOE 

shoul d  prov i de a defi n i t i on of earthquake " i nten s i ty" and i nc l ude a tabl e  

o f  the Mod i fi ed Mercal l i  Intens i ty scal e i n  the final  E I S .  

6 .  Hydro l ogy - Surface waters , Section 4 . 5 . 1 ,  p. 4-21 and 4- 22 

The p r i nc i pal  drai nage systems in the SRP area are described in thi s 

secti on. Any existing or proposed water control structures that may 

i n f l uence cond i t i ons at the proposed sal tcrete burial  s i te shou l d  be 

described i n  the f i na l  E I S .  A map ( s i m i l ar to F i gure 4 . 2  on page 4 - 2 , 

but of better qua l i ty )  i l l ustrating the general topography of the reg i o n , 

surface water drai nage patterns and s i gn i f i cant hydro l og i c  features such 
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as surface wate r s ,  spri ngs , drai nage d i v i des and wetlands , shou l d  be 

provi ded. 

7 .  Subsurface hydro l ogy, Sect i on 4 . 5 . 2 ,  p. 4-22 through 4- 24, and 

Appendix 

I t  is stated in the l ast paragraph of th i s  section  (p .  4-24) that the 

McBean and Barnwe l l  formati ons lIy i e l d  suffici ent water for domestic us e , " 

Shal l ow aqu i fers are norma l ly the most i mportant sources of groundwater 

for domes t i c  use , both urban and rura l , and are a l so the most suscepti b l e  

t o  contam i na t i o n .  Coastal p l a i n  aquifers are a l so vul nerab l e  to 

i nter- aqui fer f l ow of contami nated water through 1 eaky confi ni ng beds.  

The potent i a l  for groundwater contami nat i on and movement of contam i nants 

toward poi nts of groundwater use , such as spri ngs and pump i ng wel l s ,  

shoul d b e  di scussed i n  the f i na l  E I S ,  

8. Water qua l i ty, Secti o n  4 . 6 . 2 . 1 , p .  4-26 

The last  sentence of the f i rst paragraph state s :  

I tRecent l y .  i mproved wastewater treatment by mun i c i pa l i ti e s has 
reduced nutrient and BOD l o ad i n g ,  but i ndustri al i zation in the bas i n  
has res u l ted i n  addi t i onal waste l oadi ngll ( emphas i s  added) , 

Appendi ces E ( p .  E-15)  and K ( p .  K- 7 )  i ndi cate that some mun i c i p a l i t i es 

are experi enc i ng prob l ems with  treatment capac i ti e s  and 
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i n fi l trat i o n/ i n f l ow. Treatment p l ants i n  A l l enda l e  and Bamberg counties 

and the commu n i t i e s  of A l l enda l e ,  Fai rfax , and Denmark are c u rrent l y  at 

o r  above capac i ty .  The C i ty of Augusta sti l l  u s e s  comb i ned sewers and 

about 15% of its sewage is discharged untreated. The text of the 

document and the appendices should be consi stent. 

Chapter 

1 .  Rad i o l ogi c a l  i mpacts , Sect i o n  5 . 1 . 2 . 3 ,  p. 5-14 

Use of one hundred year envi ronmental dose commitments for present i n g  the 

popu l a t i o n  doses from i odi ne-129 is somewhat m i s l eadi ng because of the 

l ong hal f- l i fe of i o d i ne- 129 and the dynamics of i o d i n e  transfer wi t h i n  

t h e  e n v  i ronment. Th i s  sect i on s h o u l  d note that r e  1 eases of i o d i  ne-129 

effectively represents a permanent add i t i on to natural background 

radiation l evel s ,  and that the 100 year popu l at i o n  dose commitments wi l l  

be repeated each century i nto the future. 

2. Nonrad i o l og i c a l  consequence s ,  Section 5 . 1 . 4 . 1 ,  p. 5-20 

With regard to the transpo rtation  of radioactive waste , the DOE states 

that the DWPF s h i pments account for 0 . 009% of the po l l  utants from rai 1 

transportat ion  and 0 . 008% of the po 1 1  utants from truck transportation 

a l ong the proposed gene r i c  route. Are the percentages C . 009% for ra i l  

and . 008% for truck) deri ved by compar i n g  500 shi pments per year to the 

total nati onal traf f i c  in a year? If so , we suggest that the phrase be 
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reworded to say . 008% of the po l l utants generated annua l l y  by al l truck 

s h i pments in the country. A s i mi l ar c l ar i f i cati on wou l d  be needed for 

raT 1 shi pments. 

3. Engi neered l andf i l l  di sposal , Section  5 . 4 . 2 ,  p. 5-34 and 5-35 

The thi rd paragraph states that the sal tcrete formu l at i ons and the 

l andf i l l  des i g n  are sti l l  under development. The f i nal  EIS shou l d  

contai n a secti on whi c h  deseri bes the research and devel opment programs 

that are underway or p l anned for the sal tcrete and l andfi l l  des i g n .  

-10 Tests shoul d  be performed to prov i de assurance that the 10 em/sec 

hydraul i c  conducti v i ty for n i t r i te can be met over the l ong-term for the 

proposed di sposal concept. Test resu l ts shou l d  be descri bed and 

di scussed. 
-12 

The DOE should a l so veri fy that cement pastes of 10 cm/sec 

can be produced in the f i e l d  fol l ow i ng procedures proposed i n  the oElS .  

Tests  to  determine the hydraul i c  conduct i v i ty ,  as s a l ts are  di ssol ved 

out , sho u l d  a l so be conducted. 

4. Engi neered l a ndfi l l  di sposal ,  Secti o n  5 . 4 . 2 ,  p. 5-35 

I n  the l ast s e ntence of the l ast paragrap h ,  i nsert:  "commerc i a l "  before: 

" l ow- l ev e l  rad ioact i v e  wastes . "  

1 9  

Append i x  B 

1. Rel ati onship to OWPF and Repos i tory Programs , Section B . 3 ,  PD' B-7 

and 8-8 

On page 8-8 i t  ;s stated that i f  an al ternate waste form to boros i l i cate 

g l ass is chosen it wi l l  l ead to i ncreased costs for the OWPF due to a 

l arger production faci l i ty bei ng requ i red.  We are not aware of any 

comprehens i v e  ana lyses to show that this  ; s  necessari l y  va l i d .  

Appendix 0 

1 .  Phys i c a l  protect i o n ,  Secti on O .  2 . 6 ,  p .  0 - 5  

The DOE states that HLW s h i pments , u n l i ke spent fuel , woul d  not requ i re 

phy s i cal  protect i o n .  Howeve r ,  the reason that NRC requ i res phy s i c a l  

protect i o n  of spent fue l s h i pments i s  more rel ated t o  sabotage f o r  t h e  

A purpose of di spersal (or threate n i ng of di spersal ) than to theft. 

di scuss i on of whether prevention of sabotage rE"qui res protect i o n  o f  HLW 

shipments from Savannah River shoul d be added to thi  s paragraph. 

2 .  Sabotage, Sect i on 0 . 11 .  pp. 0-19 and 0- 20 

As expressed in the OE I S ,  the DOE seems to concl ude that: 

1 .  Terrori st di spersal of radi oact i v e  waste i s  consi dered to b e  a 

v i a b l e  but u n l i ke l y  acti o n .  
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2 .  Because of uncerta i nt i es of success of sabotage , terrorists 

wou l d  l i kely choose some other target that offers hi gher 

probabi l i ty of succes s .  

Un 1 e s s  a n d  u n t  i 1 evi dence c a n  be deve l oped t o  show that the consequences 

from sabotage o f  hi gh- l evel waste s h i pments wou l d  be s i gn i fi cantly l ower 

than those currently es t i mated for spent fue 1 shipments , the NRC staff 

wou l d  consi der it prudent to protect any h i gh l evel waste shi pments. 

Some support i n g  reasons for the conc l us i o n  that "Part of th i s  attention 

probably stems from the fear concern i ng the word ' nuclear ' "  s ho u l d  be 

provi ded i n  the fi nal EIS.  

The l ast sentence on page 0- 19 states that 1I0nly the threat to di sperse 

rad i oact i ve waste for contami nat ion is consi dered an unl i ke l y ,  but 

v i ab l e ,  action by terro r i s ts . "  The sentence shou l d  be revi sed in the 

f i na l  EIS s i nce it perm i ts the i nterpretation that other terro r i s t  

acti ons aga i nst radi oact i ve waste coul d be both l i kely a n d  v i ab l e .  

3 .  Potent i al terro r i s t  actions , Secti on 0 . 1 1 . 1 ,  p. 0-20 

It is conc l uded in the OEIS that liThe uncertai nties of success wou"l d 

probably cause a terro r i s t  to sel ect another means of expres s i ng h i s  

demands other than the di spersal o f  hi gh- l evel waste . "  Th i s  i s  not a 
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very sati s fy i ng or strong con c l u s i o n  because it admits an a l most equal 

probabi l  i ty to the contrary. A l so the DElS does not but shou l d  point out 

that the evi dence a 1 so permi ts other concl us ions . such as ( 1 )  protection 

is needed; or (2) add i t i onal study is needed. 

The second par'agraph sel ectively emphas i zes early deaths .  For 

comp 1 eteness , 1 atent hea l th effects , property damage J c l  ean-up cos t ,  and 

popul at i on di s p  1 acement aspects of HLW sabotage shoul d a 1 so be descri bed. 

Appendi x J 

1 .  Envi ronmenta 1 Dose Commi tment Concept, Section J. 3 ,  pp. J-4 to J-6 

Th i s  section shou l d  i n c l ude a d i scus s i on of the rel ations h i p  between the 

100 year and the i nfi ni te env i ronmenta 1 dose commi tments for iod; ne-129. 

Incl usion  of Tab l e  10 from NUREG/CR-0717 wou l d  he l p  to provide some 

perspec t i ve on this  rel ationsh i p .  
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Clark T. Steven, 
Director 
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TO: T. B .  Hindman, J r .  
Direc tor , Waste Management 
Proj ect O f f ice 
Department of Energy 
P . O .  Box A 
Aiken, South Carolina 29801 

�� FROM: Char �. Badger, Administrator 
Georgia State C l earinghouse 
Office of P lanning and Budget 

DATE : December 8, 1981 

SUBJECT : RESULTS OF STATE- LEVEL REVIEW 

App l icant : U .  S. Depa:rtment of Energy 

Proj ect : DOE/EIS�00820 "Defense Waste Processing Facility, Savannah River Plan t ,  
Aiken South Carolina 

State Clearinghouse Control Number : GA 81-10-06-001 

The State-level review of the above-referenced document has been comp l eted. As a result of 
the environmental review proce s s ,  the activity this document was prepared for has been found 
to be consistent with tho se State social , economic, physical goal s ,  policies, plans, and 
programs with which the State is concerned . 

The proposal for a Defense Waste Processing Facility at the Savannah River Plant may 
have a significant impac t  on the street and highway system for the Augusta area . Several 
of the alternatives mentioned would necessitate a large increase in the labor force 
( 5 , 000 new personnel) at the Savannah River Plant. The increase in volumne o f  traffic on 

Jefferson Davis Highway (U . S .  1 & 78) has not been adequately analyzed . Jefferson Davis 
Highway is already funct ioning at an approximate level of 30, 000 vehicles/day . An increase 
in labor force of this magnitude would cause an increase in traffic congestion. The Year 
2000 Final Transportation Plan incorporates a widening of Jefferson Davis Highway to 6 lanes ,  
but due t o  funding considera tions, the probability of this widening project being completed 
before the start of construction of the waste processing plant is slight . No analysis of 
this problem has been undertaken in this report . 

270 ;DI •• qing!Dn $1., $>. ;roo • !-tluntll, <IItDrgi. 303301 
SC-EIS-4 (4/78) 

T. B . .  Hindman, J r  . 
. Page 2 . 
December 8, 1981 
GA 81-10-06-001 

Another aspect of this EIS that needs further considerat ion is the safe transportation 
o f  high level waste (m..W) by rail . Section D . 4 . l . 2 .  mentions the radiation impacts 
due to accidents involving HLW in case of loss of shielding. An assump t i on is made 
that that the maximally exposed individual would stand within 30 meters of the site 
of the cask for approximately 6 minutes. In point of fact, repair workers may be 
within even closer range for periods of time extending beyond the 6 minute level as a 
assumed . Also, the closer the range, the greater the e f f ec t .  Note that on page D-20 
of the report the follOldng statement is made : " . . .  the levels of extooal penetrating 
radiation near the exposed waste could lead to lethal doses in second s ,  . . .  " 

Other aspects of the EIS not specifically related to transportation , but still needing 
more detailed examintd.on, are as follows: 

1. Thermal pollution increases to Four Mile Creek (already experiencing temperatures 
of l220F 3 km downstream from the reactor facility, see page 4-28) . 

2. Possible thermal pollut ion to Upper Three Runs Creek and its effect on Sumter 
National Forest. 

3. Salt wa ter pollution of Upper Three Runs Creek due to SDrmwater runoff from 
radioac t ive salt burial site . 

4 .  The number of canisters to be transported by rail and truck (quoted as 8 , 17 6  
canisters o n  page 5-19 and f igured to be 14 , 000 canisters by statements made 
on page 3-7 . 

Please ensure that the foregoing concerns are properly addressed in the FEI S .  Furthermore , 
for our review of the FEIS please return f ive ( 5 )  copies of the document to this office . 
If there are questions in this matter please contact me at (404) 656-3829 . 

The following State agencies have been offered the opportunity to review and comment on 
this proj e c t :  Dep t .  of Community Affairs Dep t .  of Human Resources 

DNR/EPD DNR/Game and Fish 

CHB/1r 
cc : James 
Enclosure: 

DNR/Parks and Historic Sites 
OPB/Energy Resources 
OPB/Physical and Ec. Dev. 

McGee, DOT 

Dept . of Transportation 
OPB/Human Development 
Civil Defense 

DNR/Game and Fish, dated Oct . 9, 1981 
DNR/Floodplain Management , dated Oc t .  2 0 ,  1981 
OPB, Energy Managemen t ,  dated Oct. 2 6 ,  1981 
DNR/Historic Preservation, dated Nov. 24 , 1981 
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Iron �irlilillni:l 
DIYISION DIRECTOR 

�MORANDU�1 

TO : 

FROM : 

Chuck Badger 

Je rry L .  McCo 1 1  um 'fl'd 
SUBJECT: U .  S .  Dept . of Energy 

Savannah Rive r P l an 

GAME AND FISH DIVISION 

21QWASHINGTON 5T . S.W 

ATLANTA,GEORGIA J033A 

("04) 6.56-3523 

October 9 ,  1 9 8 1  

The Game & F i sh Di v i s i on wi l l  make no comme n t  o n  the project 
P " op os a l  at th i s  t i me .  

JLMC : \'illW 

AN EDlJAL EMPLOYMENT/AF F I R MATIVE ACTION EMPLOYER 

FROM: 

SUBJECT: 

State Clearinghouse 
Office of Planning and Budget 
270 Washington Street, S .W .  
Atlanta, Georgia 30334 - 1711 

Name: }nit,,; 7� )) ... � 
Agency: FJ.:.t,.t.,;. fn ....... ..l --.-f-, £"I! .t! 
RESULTS OF REVIEW OF ATTACHEb PUBLIC NOTICE 

State Application Identifier : t9II - 1'/- /d - "  t. - 0 0 /  
DATE : /" -.zt:l- 1'/ 

This �otice is considered to be consistent with those Sta tP (goal�) , 
(obj ective.) ,  Cpl .. ".) , (p> ograms) ,  and (fiscal resources) with which 

� is concerned. (Line through inappropriate word or words ) .  

(Felicie_) , [;Pj) 
U ' g 7 

This notice is recommended for further development with the fol lowing recom
mendations for strengthening the project (additional pages may be used for 
outlining the recommendations ) .  

This notice is not recommended for further development ( accompanied by 
detail comments which explains the Division ' s  rationale for this deci sion) . 

Form SC-3 
January 1 977 
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TO: 

FROM: 

State Clearinghouse 
Office of P lanning and Budget 
270 Washington Street , S .  W .  
Atlanta, Georgia 30334 - 1 7 1 1  

Name : B i l l y J .  C l a c k  

Agency : Georg i a  Emergency Management Agency 

SUBJECT: RESULTS OF REVIEW OF ATTACHED PUBLIC NOTICE 

State Appl ication Identifier : GA 8 1 - 10-06-001 

DATE: 26 October 1 981 

This notice is considered to bp. ("on�istent \'lith tho�t: St.at.e (goals) , (policies) , 
(objectives) , (plans) , (programs ) ,  and (fiscal resources) with which this organi
zation i s  concerned. (Line through inappropriate word or words) . 

This notice is reconunended for further development with the following recom
mendations for strengthening the project (additional pages may be used for 
outlining the recommendations ) .  

This notice is not reconunended for further development ( accompanied by 
detail conunents which explains the Division ' s  rationale for this decision) . 

No d i rect i mpact on operati ons of the Georg i a  Emergency Management Agency. 
Techn i cal rev i ew of referenced document i s  bei ng performed by EPD , Georg i a  

Department of Natural Resources . 

.... 

Gi<' �, a:t� 
B i�.{ ' 

C l ack 
Deputy Di rector 

xx 

Form SC-3 
January 1977 

.!:! � '!:! Q � � E � !l .!:!  

TO :  Rick Cothran, Executive Assis tant 
Parks, Recreation and Historic S i tes 
Department of Nat ural Resources 

FROM : 

RE :  

2 70 Washington Stree t ,  S .W .  
Atlanta, Georgia 30334 

Elizabeth A. Lyon, Chief 
Historic Preserva tion Sec tion 
STATE HISTORIC PRESERVATION OFFICER 

Results of Project Review 

Division 

Applican t :  U .  S .  Department of Energy 

IlIA 

Pro ; e c t :  Draft F.l S ,  T)pfpT'!s'C' t.!a�t(! Prcccc3ing 1�<A..:.. iliLy , 
Savannah River Plan t ,  Aiken , South Carolina 

Control N umber : GA 81-10-06-001 

County : Richmond, Burke, Columb i a ,  and Screven 

DATE : November 24 , 1981 

TIlE HISTORIC PRESERVATION SECTION REVIEW RECOMMENDATIONS :  

The Historic Preservation Sec tion has reviewed the Draft Environmen
tal Impact Statement for the Defense Waste Processing Facili ty , Savannah 
River Plan t .  From the information contained in the repor t ,  it appears 
that this proj ect will not have significant impact on the cultural resources 
of the Georgia part of the impact area . We , therefore , agree that this 
document complies with Section 106 compliance standards for the part of 
the impact area contained within Columb i a ,  Richmond, Burke, and Screven 
countie s ,  Georgia. 

RW : aw 
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(.--� -,.,.,::z� DEPARDIE:--'-T Of HEALTH &. HlJ.\IA:" SERVICES 

M'r . T. B .  Hindman, Director 
Savannah River Project Office 
Department of Energy 
P.O. Box A 
Aiken, South Carolina 29801 

Dear Mr . Hindman: 

Public Health Service 

Food and Drug A.dmlnlstration 

Rockville MD 20857 

DEc 2 1 1981 

The Bureau of Radiological Heal th staff have reviewed the Draft Environmental 
Impact Statenent (DEIS) for a Defense Waste Processing Facility (CWPF) at the 
Savannah River Plant, Aiken , South Carohna, OOEjElS - 0082!l, dated Septanber 
1981. We have renewed the public health and safety aspects of the prcposed 
I:MPF and have the foU"",ing comments to offer:  

1. The DE lS presents in Section 2 a brief discuss ion of disposal strategy 
alternatives and selects immobilization and disposal in a mined geologic 
repository. In arriving at the preferred strategy, lMximum use was made 
of the previously published Environmental Impact Statenents on (1)  Long
term Management of Defense High-level Waste (OOEjElS-0023) , and (2) 
Management of Camrercially Generated Radioactive Waste (DOEjElS-0046F) . 
The Bureau of Radiological Health canmented on these sites in September 
1978 and July 1979, respectively. It appears that the preferred strategy, 
as presented in the DElS provides adequate assurance that the waste will 
be managed such that the public health and safety of cur rent and future 
generat ions will be protected. 

2. The envi ronmental pathways identified in Section 5 . 1 . 2  (Operation) 
and in Figure 5 . 2  cover all FOssible anision pathways that could .itropact 
on the population in the environs of the facility. The dose conputa
tional methodology (Appendix J) used in the calculation of the 190-year 
environmental dose cOll'!l1itment (EDC) to the regiOnal FOPulation WIthin 80 
km. of the facility, and the maximum 50-year dose commitment to indivi
duals have provided reasonable estimates of the doses resulting fran 
normal operations. Even though the EDC to the FOPulation resulting fran 
small releases of H-3, 1-129, and Sr-90 is considered to be negligible, 
it would be helpful if the DEIS addressed the controls in the exhaust 
systen that assure that the airborne releases of the critical radio
nuclides will not increase signficantly over the life of the facil ity. 

Since the estimation of the EDC for populations and individuals fran 
specific radionuclides is based on canputer codes, a statement should be 
included in Appendix J on the uncertainty of the data base. Such a stat� 
ment would provide the reader of the DElS wi th information needed to 
understand the range of accuracy of the EDC ' s ,  as presented in Section 
5 . 1 . 2 . 3  and the range of heal th effects and genetic risks, as presented in Appendix J .  

Mr .  T. B .  Hindman, DOE - Page 2 

3. The discussions in Appendix D, and in Appendix L. 3 ,  Section 5 . 5 . 3 ,  on radio
logical impacts of accidents is considered to be an adequate assessment of the 
radiation exposure pathways and the EDC to the maximally exposed individual . 
Section D. IO Emergency Resp:>nse, has been limited to a general discuss ion of 
State and local government responsibilities and to implementation of E!JIIergency 
response planning by Federal , State and local governments. As presented , 
Appendix D. IO should be expanded to cover the I:I<iPF' EO- emergency response plans 
rore specifically. The plans should include actions that would be taken to 
coordinate with responses of the State and local governments. The expanded 
Appendix should include a sumrrary of the critical aspects of the emergency 
response plans which will provide assurance to the public of protecting the 
public health and safety in the event of an accident. 

4. The environmental radiation monitoring program is br iefly presented in 
Section 3 . 1 . 6 . 4  and indicates that the program for the CWPF will foU"", the 
same gerr=ral prcgram as used for other prcduction areas at the Savannah River 
Plant. There is not sufficient information presented to assess the adequacy 
of the program to measure the extent of anissions fran facility operations. 
It would be helpful if this section could be expanded to shCOi the relation
ship of the SRP program to the expected airborne and liquid releases fran the 
CWPF. Such a program should sh"'" that the major radionuclides released in 
airborne effluents (Table 5 . 7  and 5 . 8 )  and liquid effluents which contribute 
to individual and popUlation dose are measured to the extent necessary to 
verify the EDC ' s  shown in Section 5 . 1 . 2. 3 .  The program should also be able 
to detect any unusual trends in environmental levels over time, to initiate 
mitigative measures. 

Thank you for the opFOrtuni ty to review the draft EIS. 

Sincerely yours, 

-' 
- " . ',-

John C. Villforth 
Director 
Bureau of Radiol""ical !leal th 
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A-l  

Augusta-R i chmond County 
P l anni ng Commi ss i on 
525 Tel fa i r  Street ( 1 1 )  
Augusta, Georg i a  309 1 1  

October 1 ,  1 98 1  

T .  B .  H i ndman , Jr .  
Waste Man agement Project Off i ce 
Department of Energy 
P .O .  Box A 
Ai k en ,  SC 29801 

Dear Mr . H i ndman : 

Thank you for cons i der i ng the resi dents of R i chmond County, Geor
g i a  by a l l owi ng the P l an n i ng Commi s s i on to rev i ew the draft E I S  
for the proposed Waste Process i ng F ac i l ity. The staff has re
vi ewed your report and based on the i nformat i on presented i s  
s ati sfi ed that there i s  no apprec i ab l e  danger for resi dents of 
R i chmond County. 

Due to the potenti a l  prob l ems whi ch are associ ated w i th d i sposal  
of nuc l ear was tes , both actual  and perce i ved ,  we urge you to take 
every precauti on in the p l ann i ng ,  constructi on and operat i on of 
the proposed fac i l i ty .  Our concern is twofo l d .  F i rst of course 
is  the concern for t he pub l i c  heal t h ;  second,  is  our concern for 
the image of the Augusta are a ,  wh i ch cou l d  be tarn i shed con s i der
ably by associ at i on with  the n ati on ' s  nuc l ear d i sposal  center . 

S i ncerel y, 

George A .  Patty 
Execut ive D i rector 

GAP /ks 

cc :  Trav i s  Barnes 

I t  is a U . S .  Department of Energy ( DOE )  objecti ve to protect 
current and future generat i ons  and thei r  envi ronment from the 
potenti a l  haz ards of h i g h- l evel  radi oacti ve waste by i so l at i ng 
the waste from the access i b l e  envi ronment . The proposed Defense 
W aste Process i ng F ac i l i ty ( DWPF ) provi des the f i rst step in a 
mu l t i barri er i so l at i on system for u l t i mate d i sposal  by immob i l i z
i ng the waste i n  a form h i gh l y  resi stant to d i spers i on .  The DWPF 
wi l l  be des i gned , constructed, and operated to protect man and h i s  
envi ronment . 

o , w ...... 
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Los A l amos 
Los Al amos N ati onal  Laboratory 
Los A l amos ,  New Mex i co 87545 

Energy D i v i s i on 
Safeguards Systems Group Q-4 

Mr. Thomas B .  H i ndman, Jr . 
D i rector , Waste Management P rogram Off i ce 
US Department of Energy 
Savannah R i ver Operat i ons Off i ce 
PO Box A 
Aiken ,  SC 2980 1 

Subject: Comments on Draft Envi ronmental Impact Statement , 
DOE/EIS-0082D .  

Dear Tom : 

Thank you for the opportun ity to comment on the Draft Env i ron
mental Impact Statement ( DE I S )  for the Def ense Waste Proce s s i ng 
F ac i l i ty ( DWPF ) at the Savannah R i ver P l ant . Because of the t ime 
l im i tat i ons ,  I am restr i cti ng my comments to on ly  one area. Th i s  
has to do wi th  the pathways of mercury i n  the SRP waste dur i ng 
process i ng and the d i sposal  of waste as contemp l ated i n  the DE I S .  
The fol l owi ng comments are made with the hope that they wi l l  
i n i ti ate a reexami nati on of th i s  i ss ue and to he l p  address the 
prob l em object i ve l y  in the f i na l  E I S .  

F rom the data ava i l ab l e  from ERDA- 1 537 , DOE/E I S-23D and th i s  doc
ument ( DOE- E I S-0082D ) ,  one can esti mate the tota l  amount of mer
cury i n  the ex i st i ng wastes at SRP to be about 90- 1 00 tonnes .  
Whi l e  the D E I S  has devoted suff i c i ent space to exam i ne the path
ways of rad i onuc l i des and major i norgan ic  constit uents of the 
waste , I fee l that th i s  document has not adequ ate l y  addres sed the 
probl ems of mercury i n  SRP wastes . The percepti on of the haz ards 
of mercury has s i gn i f i can t l y  changed in recent years and there i s  
a need to address the potenti al probl ems of the pathways of mer
cury dur i ng waste proces s i ng and d i sposa l  as "Sa l tcrete . "  

Secti ons 3 . 1 . 1 . 6 and 5 . 4 . 2  have been rev i sed to devote add i t i ona l  
attent i on to  mercury. The  two pathways of potenti a l  env i ronmental  
concerns for  mercury i n  processing  through the  DWPF are the  mercury 
in the sa l tcrete and the mercury vapor in the mel ter offgas . 

As stated on page 5-34 , pre l imi nary res u l ts from the extract i on 
tests show mercury to be bound i n  the sa l tcrete .  Research person
nel  wor k i ng on Sav annah R i ver P l ant ( SR P )  waste are aware of the 
current work on the hazards of a l kyl mercury and know that s uch 
work has not yet y i e l ded wi dely accepted quant i tat i ve resu l ts on 
tox i c i ty,  convers i on dynam i c s ,  and b i o l ogi cal  h a l f- l i ves . The work 
i n  th i s  area  wi l l  conti nue  to be fol l owed , and res u l t s ,  i nc l u d i ng 
the ongo i ng research of the Sav annah R i ver Laboratory, wi l l  be 
app l i ed as they become ava i l ab l e .  
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There i s  cons i derab l e  evi dence supporti ng the changes of mercury 
and i ts components to h i gh l y  tox i c  vol ati l e  al kyl forms by bacte
r i al act i on in  so i l s  and in  aqueous envi ronment . A l s o ,  it  is  ar
gued that at l east one of the al kyl forms ,  v i z  methyl mercury i s  
about 3000 t imes  more tox i c  than met al l i c mercury. Methyl mercury 
i s  a l so reported to have a D i o l ogi cal ha lf- l ife of about 200 days 
compared to a few days for meta l l i c  mercury. The DE IS  has not 
consi dered the p otenti a l s of mercury i n  the wastes contri buti ng 
to the formati on of h i gh l y  toxi c al kyl forms and enteri ng the b i o
s phere . There i s  on l y  one reference i n  the document to an SRP 
study (DP- 1 40 1 ) wh i ch i s  concerned on l y  with the so i l Chem i s try 
aspects of a mercury dump . Al so ,  t h i s  DE IS  casual l y  i gnores the 
prob l ems of mercury vapor product i on wi th statements such as 
" sma l l  amounts" on p age 3-6  and an uns upported estimate ( on page 
5-34) of the maximum ground water concentrat i on .  Al s o ,  on page 
5-34, there i s  a f ootnote i nd i cati ng an on-goi ng effort to meas ure 
the l each rates and toxi c ity of mercury from sa l tcrete . Th i s  ex
per imental des i gn ,  ought to be reconsi dered because of its pre
l imi n ary conc l us i ons  about the potent i al tox i c i ty of mercury i n  
th i s  waste form. The necessary experiments to eval uate the prob
l ems of mercury in th i s  waste form ought to be undertaken by s ome 
one we l l  conversant with the epi demi o l ogy of mercury. I feel i t  
wou l d  b e  h i gh l y  des i rab l e  t o  reexam i ne th i s  potent i al prob l em at 
th i s  t ime . 

I f  I can e l aborate on these comment s ,  p l ease l et me hear from you .  

Si ncere l y  yours , 

K .K . S .  P i l l ay 

KP/nb 
cy : Dr . G. K. Ortel  

Mr .  R ay Wa l ton , Jr . 
CRMO , ( 2 ) , MS 1 50 
Q-4 F i l e  

The mel ter offgas system removes most of the mercury vapor from 
the mel ter . For exampl e ,  i n  the staged DWPF , about 1 . 4 pounds 
of mercury per hour enters the me l ter offgas system ; the system 
removes more than 99 percent of th i s  mercury i n  the off gas con
dens ate tank and recovers it for reuse .  

The  bas i s  of  the  " unsupported estimate" i s  provi ded in  a footnote 
on page 5-34 of the E I S .  The max imum concentrati ons  are des i gn 
object i ves  of the engi neered l andfi l l .  As stated i n  the th i rd 
paragraph of Secti on 5 . 4 . 2 ,  research i s  underway to ens ure al l 
envi ronment al  requ i rements are met . 

D I 
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General Counsel  of the 
U n i ted States Department of Commerce 
Was h i ngton , D . C .  20230 

Nov.  24 , 1 98 1  

Mr . Thomas B .  H i ndman , Jr . ,  D irector 
Waste Management Project Offi ce 
Savannah R i ver Operati ons Off i ce 
U .  S .  Department of Energy 
P .  O. Box A 
A iken ,  SC 2980 1 

Dear Mr . H i ndman : 

Th i s  i s  i n  reference to your draft envi ronmental impact statement 
ent i t l ed "Defense Waste Proces s i ng Fac i l i ty,  Savannah R i ver P l ant , 
A iken ,  South Car�l i na . "  The encl osed comment from the N ati onal 
Ocean i c  and Atmospheri c  Adm i n i strat i on i s  forwarded for your 
consi derat i on .  

Thank you for g l v l ng us an opportun i ty t o  prov i de th i s  comment , 
whi ch we hope wi l l  be of assi stance to you . We woul d  appreci ate 
recei v i ng four copi es of the f i nal  env i ronmental  impact statement .  

S i ncerely ,  

Robert T .  M i  k i 
D i rector of Regul atory Po l i cy 

D 
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Un i ted States Department of Commerce 
Nat i onal Ocean i c  and Atmospheri c  Admi n i strat i on 
Was h i ngton , D . C .  20320 

Offi ce of the Adm i n i strator 

November 1 9 ,  1981 

TO:  Robert T .  M i k i  
D irector 
Offi ce of Regul atory Pol i cy 

FROM: Joyce M. Wood 
D i rector 
Off i ce of Ecol ogy and Conservati on 

SUBJECT: DE I S  8 1 09 . 29 - Defense Waste Processing Fac i l ity, Savan
nah R i ver P l ant ,  Ai ken , South Carol i n a  

Attached are NOAA ' s  N ati onal O cean Survey and Offi ce o f  Mar i ne 
Pol l ut i on Assessment comments on the above subject draft env i ron
mental impact statement . 

Attachment - 1 page NOS memo dated 1 1 /9/81  
page OMPA memo dated 1 1 / 1 8/81 

.0 , .&>0 
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Uni ted States Department of  Commerce 
N ati onal  Ocean i c  and Atmospher i c  Adm i n i strat i on 
N at i ona l  Ocean Survey 
R ockv i l l e , Md .  20852 

Nov . 9 ,  1 98 1  
OA/C52x6 : JVZ 

TO : PPIEC - Joyce M .  Wood 

FROM : OA/C5 - Robert B .  R o l l i ns 

SUBJECT : DElS #8 1 09 . 29 - Defense  W aste Proce s s i ng Fac i l i ty,  
Savannah R i ver P l ant , A iken , South C aro l i n a  

The subject statement has been rev i ewed wi t h i n  the areas o f  the 
N ati ona l  Ocean Survey ' s  ( NOS) respons i b i l ity and expert i se ,  and 
in terms of the impact of the proposed act i on on NOS act i v i t i es 
and proj ects . 

There was no ment i on of sub s i dence i n  the report , but s i nce i t  i s  
a f actor i n  geo l og i c  stab i l ity the fo l l owi ng comments are prov i ded 
for your i nformat i on .  

Ava i l ab l e  l eve l i ng data  g i ves  on l y  a few meas urement s i n  the v i 
c i n ity o f  the Savannah R i ver P l ant . These d o  not i nd i cate sub s i d
ence . The c l osest documented sub s i dence i s  near the c i ty of 
Savannah , Georg i a ,  where about 30 cm has occurred due to a dec l i ne 
of arte s i an pres sure i n  the Oca l a  L imestone Format i on .  However , 
the geo l og i c  s ituat i on reported i n  Append i x  G of the impact state
ment i nd i cates that the Oca l a L imestone is not present at the 
Savannah R i ver P l ant s i te .  

Operat i ng experi ence at the SRP over the past 2 7  years has demon
strated that subs i dence is not a probl em. P l ant groundwater w ith
drawa l s  from deep aqu i fers have not changed water l evel s i n  we l l s  
apprec i ab l y  over th i s  per i od .  The amount of ground water expected 
to be wi thdrawn to meet ant i c i pated needs shou l d  not affect these 
l eve l s .  Thu s ,  s ubs i dence is not expected to be a probl em in the 
future .  Al so see response to Comment J-3 . 
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Uni ted States Department of Commerce 
N ati onal Ocean i c  and Atmospher i c  Adm i n i strat i on 
Offi ce of Mar i ne Po l l u t i on Assessment 
R ockv i l l e , Maryl and 20852 RD/MP2 : MD 

TO : PP/EC - Joyce Wood 

FROM : RD/MP - Andrew Robertson 

SUBJECT : DE I S  8 1 09 . 29 - Defense Waste Proces s i ng F ac i l i ty,  
Savannah R i ver P l ant , A iken ,  S . C .  

C-2 The on l y  waste d i spos a l  opt i on menti oned in the document wh i ch i n 
vo l ves the m ar i ne env i ronment i s  a b r i ef reference to  s ub- seabed 
d i sposal  as a feas i b l e  backup techno l ogy . Under these  c i rcum
stance s ,  the d i s cu s s i on of the s ub- seabed opt i on is adequate . The 
document wou l d  be strengthened , however , by some reference to the 
current l i terature on s ub- seabed d i sposal  s uch as the reports i s
sued by DOE i t se l f .  
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Department o f  the Army 
Savannah D i str i ct Corps of Engi neers 
P .O .  Box 889 
Savannah , Georg i a  3 1 402 

SASPD-E 

November 24 , 1 98 1  

Mr . T .  B .  H i ndman , Jr .  
D i rector , Waste Management Project Off i ce 
Department of Energy 
Savannah R i ver Operati ons Offi ce 
Post Offi ce Box A 
A i k en ,  South C aro l i na 2980 1 

Dear Mr .  H indman : 

I am respondi ng to your request for comments on the Draft Envi ron
mental  Impact Statement , Defense  Waste Process i ng Faci l i ty, Savan
n ah R i ver P l ant DOE-EIS-0082 D .  

Our pr imary concerns are hydro l og i c  and f l ood cond i t i ons resu l t i ng 
from the project.  On page 5-4 of the Draft Envi ronmental Impact 
Statement , i t  i s  stated that the project wi l l  res u l t  i n  the l os s  
o f  Sun Bay,  one o f  the C aro l i na Bays . Th i s  act i on may requ i re a 
perm i t .  For further i nformat i on ,  p l ease contact the Charl eston 
D i stri ct,  U. S. Army Corps of Engi neers . 

S i ncerel y, 

C .  C .  Brown , P . E .  
C h i ef ,  P l ann i ng D i v i s i on 

The c l ear i ng of Sun Bay does not requ i re a dredge and f i l l  perm i t  
because Sun Bay i s  a n  i so l ated wetl and about 2 acres i n  area .  
( The exempti on s i ze ,  as  stated in  33  CFR  323 ,  i s  1 0  acres or 
l ess . )  The DOE has transmi tted a determi n at i on to the U . S .  Army 
Corps of Eng i neers on December 1 7 ,  1 98 1 ,  that a dredge and f i l l  
permit was not requ i red . Chapter 6 of the  E I S  has been revi sed 
to i nd i cate th i s  cons i derat i on .  
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November 28 , 1 98 1  

M r .  T .  B .  H i ndman,  D i rector 
Waste Management Project Off i ce 
Department of Energy, Savannah R i ver P l ant Off i ce 
P .  O .  Box A 
A iken ,  SC 29801 

Dear Mr . H i ndman : 

Attached are some comments and questi ons concerni ng t he Defense 
Waste  Process i ng Fac i l i ty as descri bed i n  the Draft Envi ronmental 
Impact Statement . I read the statement when i t  was ca l l ed to my 
attenti on by the R i chmond County ( Georg i a ) P l ann i ng C ommi s s i o n .  
I have sent cop i es o f  my comments t o  D i rector George Patty and 
to l d  h im  I wou l d  forward a copy to you .  

I wou l d  l i ke to add a comment I over l ooked i n  typ i ng the attached 
l i s t .  The cost of the reference immob i l i zat i on a l ternati ve 
( 3 . 1 . 5 . 3 ) was f i gured b efore newer, and presumabl y  more effecti ve 
techn i ques were d i scoverea-(3 . 1 . 4 ) . Thes e  new techni ques were i n
corporated i n  t he cost f i gures for the staged process al tern ati ve 
( 3 . 3 . 4 . 3 ) . Consequent l y  i t  wou l d  seem that cost compar i sons ,  
whereby the reference al tern ati ve s eems to cost more than the 
staged al ternat i ve ,  cannot actual l y  be  made . 

I wou l d  l i ke to recei ve comment s  on the poi nts  I have rai sed . 
A l so ,  I wou l d  apprec i ate b e i ng i nformed when the f i na l  E I S  i s  
i ss ued . 

Thank you .  

Si ncerely ,  

Jud ith  E .  Gordon , PhD 
Department of B i o l ogy 
Augusta Co l l ege 
Augusta,  GA 309 1 0  

The purpose o f  compari ng t h e  immob i l i z at i on a l ternat i ves  i s  to 
estab l i sh the range of potent i al envi ronmenta l  impacts ;  that i s ,  
the reference f ac i l i ty estab l i s hes  a h i gher range of cost,  soc i o
econom i c ,  and eco l og i ca l  impacts ,  wh i l e  the staged a l ternat i ve 
provi des a l ower range . I f  new techn i ques were i ncorporated i nto 
the reference al ternat i ve ,  the potent i al costs and impacts woul d  
b e  adj u sted accord i ng l y .  The process descr i pt i on for the DWPF ,  
as bu i l t , wi l l  probabl y  not be exact l y  the s ame as any of the 
immob i l i z at i on al ternat i ves , but r ather w i l l  refl ect add i t i onal  
improvement s ,  g i ven an  acceptab l e  r i sk and appropr i ate con s i dera
ti on of potenti al envi ronmental impacts . The assessments of the 
immob i l i zat i on al ternat i ves  in th i s  E I S  present the range of 
p otenti al envi ronmental imp acts needed to provide  i nput to the 
dec i s i on to construct and operate a DWPF . 
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November 25 ,  1 98 1  

Mr . George Patty , Execut i ve D i rector 
R i chmond County P l ann i ng Comm i s s i on 
525 Te lfai r Street 
Augusta ,  GA 30902 

Dear Geor ge :  

Most of the ques� ons rai sed i n  the attached l i st are m i n e ;  I d i d  
ask Dr . G ary Stroeb e l , Dep artment of C hem i s try , AC , and Mr . Joe 
Breue r ,  geo l og i st ,  Babcock & W i l cox Co .  to read parts of the 
statement . B oth of them were concerned with the sa l tcrete s o l u
b i l i ty factors and l each i ng .  Gary a l so fe lt  that the statement 
was redundant and unnecessar i l y  comp l i cated . As you wi l l  note i n  
my quest i on s ,  I th i nk a l ot more i s  needed by way of exp l an at i ons 
and hypothesi zed events . For examp l e , j u st how much heat is bei ng  
generated by  the  can i sters--expressed i n  terms of  what thi s heat 
cou l d  do if not contai ned? 

Dupont has a very good safety record at SRP , and I hope thi s con
ti n ues to be true.  I do fee l , however , that i n dependent agenc i es 
chosen by some group other than DOE shou l d  have wr i tten th i s  
st atement . By the way, the League of Women Voters h as a very 
good boo k l et you mi ght want to read : "A Nuc l ear Waste Primer " ,  
1 980.  

Regards , 

D r .  Judith  E .  G ordon 
Department of B i o l ogy 
Augusta Co l l ege 
Augusta ,  GA 309 1 0  

Sal tcrete so l ub i l i ty factors and l each i ng ,  the redundancy and 
comp l ex i ty of the E I S ,  and the heat generated by the can i sters 
are addressed in the responses to Comments E-9 , E-4 , and E - l l ,  
respect ive ly .  

The preparat i on of  th i s  E I S  by an  i ndependent agency i s  addressed 
i n  the response to Comment E-5 . D I .pO'! 
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Comments Concern i ng the Draft E I S  for the Savannah R i ver  P l ant 
Defense Waste Processing Fac il ity 

Th i s  statement covers a wea l th of mater i a l , but it i s  ent i re l y  too 
l ong and repet i t i ve .  For examp l e ,  much of the materi al  i nc l uded 
i n  the appendi ces cou l d  have been i ncorporated i nto the major re
ports . The overu se of techn i cal j argon d i s courages read ing by any 
persons except those who are a l ready c l os e l y  assoc i ated with the 
nucl ear i ndustry. Th i s  is tru ly  unfortun ate s i nce many concerned 
person s ,  not j ust env i ronment al i st s ,  shou l d  be ab l e  to read such 
statements wi thout hav i ng to make numerous assumpti ons or conver
s i ons of one sort or another . For examp l e ,  how do cur i es rel ate 
to rems ,  why i s  can i ster heat output i n  W i nstead of cal or ies ,  
wh i ch radi onuc l i des are a l ph a ,  beta ,  and gamma emi tters , and how 
does th i s  rel ate to cask s h i pments ?  

The preparers are certai n l y  qua l i f i ed person s .  However, most of 
them work for corporat i ons  such as Oak R i dge N at i onal  Laboratory 
wh i ch is under contract to DOE . Wou l d  they i nc l ude negat i ve data 
i f  they thought the i r  jobs mi ght be j eopard i zed? Can th i s  state
ment be consi dered objecti ve when the same organ i z ati on ( DOE)  that 
wants the f ac i l i ty bu i l t  i s  a l so awar d i ng contracts to those  who 
wi l l  j udge its  adequacy? 

There are several  questi ons that are unanswered i n  th i s  statement ; 
see be l ow .  It  sho u l d  be  noted that i n  th i s  statement there are no  
data or  c i rcumstances that cou l d  be cons i dered detrimental to  the 
proposa l . I t  seems h i gh l y  un l i ke l y  that there are not some nega
t i ve aspects that shou l d  have been reported.  

The E I S  attempts to ach i eve a ba l ance between adher i ng to the 
regul atory req u i rements of the N at i ona l  Envi ronmental  Pol i cy Act 
( NEPA) for conci seness and prov i d i ng deta i l ed d i scus s i ons  of 
each of the al ternati ves con s i dered . The E I S ,  excl uding  ap
pend i xe s ,  i s  wi th i n  the Counc i l  on Envi ronmental  Qual i ty ' s  
l im i tat i on of 300 pages for compl ex proposal s ( 40 CFR 1 502 . 7 ) . 
The approach i n  prepar i ng th i s  document was to p l ace summar i zed 
important i nformat i on in the body and descr i pt i ve backup i nforma
t i on i n  the append i xes . A g l os s ary has been prov i ded to ass i st 
the reader .  Standard and acceptab l e  un i ts of measurement have 
been used throughout the document ; for examp l e ,  the curi e  i s  
used as a measure of radi oacti v i ty wh i l e  the rem i s  used as 
a measure of rad i o l og i ca l  dos age . 

The NEPA requ i res Federal agenci es to prepare envi ronmental impact 
statements for maj or Federal  act i ons  with potenti al s i gn i f i cant 
envi ronmental i mpacts .  In  prepari ng th i s  E I S  for DOE , Oak R i dge 
Nat i ona l  Laboratory ( ORNL ) , wi th the ass i stance of NUS Corporat i on ,  
performed an i ndependent eval uat i on o f  the potenti al envi ronmental  
effects of  the  construct i on and  operat i on of the  proposed DWPF .  
As  req u i red by the  Counc i l  on  Envi ronmental Qua l i ty regu l at i on s  
imp l ement i ng NEPA,  DOE personne l ,  i n  ful f i l l i n g  the i r  respons i b i l 
i ty,  provi ded gu i dance , part i c i p ated i n  the preparati on ,  and 
i ndependen t l y  revi ewed th i s  E I S  before i ts approval and pub l i ca
t i on ( 40 CFR 1 506 . 5 ( e ) ) .  Copi es of t h i s  draft E I S  were al s o  
transmi tted t o  Federal  and state agenci es ,  pub l i c  i nterest groups ,  
and the general  pub l i c for rev i ew before the i ss u ance of the 
f i n a l  E I S . See a l so respons e  to Comment E-6 on negat i ve dat a .  

Federal agenci es are requi red b y  t h e  Counc i l  on  Envi ronmental  
Qua l i ty ( 40 CFR 1 50 1 . 2 )  to  i ntegrate the NEPA process  with other 
p l an n i ng at the ear l i est pos s i b l e  t ime to ensure that p l ans  and 
deci s i ons  refl ect envi ronmental va l ue s . The p l ann i ng and des i gn 
associ ated with the DWPF are the res u l t  of such i ntegrati o n .  
Neverth e l es s ,  a s  documented i n  the E I S  ( see Tab l es 5 . 2  through 
5 . 5 ) ,  several potent i al envi ronmental impacts associ ated wi th the 
DWPF have been i dent i f i ed ,  i nc l ud i ng potent i a l soci oeconom i c  im
pacts and the l oss  of a caro l i n a  b ay .  M i t i gat i on and mon i tor i ng  
measures have been proposed to  l es sen potent i al envi ronmenta l  
impacts and to  determi ne the  effect i veness of the  m i t i gat i on 
measures .  
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1 .  I s  i t  wi se  to i nvest money i n  an operat i on of th i s  magn i tude 
when a fi nal  dec i s i on wi l l  not be made unt i l  October 1 983 as 
to the f i n a l  cho i ce of HLW d i sposal  med i um?  The assumpt i on 
has b een m ade that boros i l i cate wi l l  be the choi ce . I n  f act,  
evi dence from the N at i onal  Academy of Sci ence ( as reported in 
a pr imer publ i s hed by the League of Women Voters ) s uggests 
that ceram i c-bas�d di sposa l  wou l d  produce a more stab l e  mass 
that i s  l ess  l eachab l e .  

2 .  S ince the construct i on costs , e i ther 1 . 6 b i l l i on o r  1 . 2 b i l 
l i on ,  depending  on the a l tern ati ves,  are cons i derab l e ,  woul d  
i t  not be cheaper to conti nue to rep l ace the present HLW stor
age tanks unti l a fi nal proce s s i ng dec i s i on is made? Even i f  
3 0  new tanks had to be constructed i n  the next ten years , at 
$ 1 0  m i l l i on api ece , t h i s  i s  s t i l l  l ess  than 1 /50 the cost of 
the $ 1 . 6  b i l l ion  faci l i ty .  

3 .  What is  the  potenti a l  so l ub i l ity of  the  mater i al i n  the sa l t
crete when water moves through the vau l ts ?  How are concentra
ti ons i n  s al tcrete transl ated to concentrati ons in ground 
water ? Th i s  is not i nd i cated in the data in Tab l e  5 . 39 .  The 
statement downpl ays the s i gn i fi cance of l each i ng and water 
movement , yet s imi l ar unforeseen acc i dents and mi sca l cul at i ons  
occurred at  other operati ons ( H anford, West  Val l ey)  so  why not 
here ,  a l so?  

The del ayed reference a l ternat i ve presented i n  th i s  E I S  ( see 
Sect ion 3 . 2 )  eval uates the potent i al impacts rel ated to post
poni ng the impl ementat i on of the DWPF . As stated in Chapter 2 ,  
boros i l i cate g l ass has b een se l ected a s  the reference waste form 
in th i s  E I S  because of the advanced stage of research on th i s  
waste form .  The dec i s i on on waste form i s  expected to b e  made 
in accordance wi th NEPA requ i rements by October 1 983 . Work on 
the proposed DWPF project can proceed p r i or to the waste-form 
dec i s i on because the primary effort duri ng the f i rst  year wi l l  
be  s i te preparat i on .  Add i t i ona l l y, the fac i l i t i es and bu i l d i ngs  
descr i bed i n  the  E IS  are  u s ab l e  regard l es s  of the  waste form 
sel ected . 

The benef i ts and d i s advant ages of del ayi ng the DWPF are descr i bed 
i n  det a i l  in Secti on 3 . 2 . 1 .  The second part of the quest i on ap
pears to cont a i n  an erro r :  waste tank fract i onal  cost i s  stated 
as 1 /50 DWPF cost ; presumabl y  1 /5 is meant . 

The sa l tcrete wi l l  be d i sposed of i n  an engi neered l andf i l l  de
s i gned to m i n imi ze the i nf i l trat i on of water . If  water penetrates 
the sa l tcrete l andfi l l ,  the n i trate/ n i tr i te sal t  in the sa l tcrete 
is potent i al l y  l eachab l e . The radi onuc l i de concentrat i ons i n  the 
ground water at the boundary of the sa l tcrete l andf i l l  ( Tab l e  
5 . 39 )  were ca l cu l ated according to the conservat i ve ass umpt i on 
that the radi onuc l i des  woul d  l each from the l andf i l l  at the same 
rel ati ve rates as sod i um n i trate and s od i um n i tr i te .  The l and
fi l l  des i gn cr iteri on is to l im i t  the n i trate/n itr ite to � 2 . 7  
parts per mi l l i on ( see Sect i on 5 . 4 . 2 ) . 

A major effort h as b een made to use  a l l  the ava i l ab l e , rel evant 
experi ence,  inc l u d i ng that from Hanford and West Val l ey .  Savannah 
R i ver Laboratory i s  conduct i ng stud i es on the l each i ng of sa l t
crete .  Thi s program i nc l udes the l each i ng of sa l tcrete in the 
l aboratory and in f i el d-test l ys imeter s .  These tests are prov i d
i ng l each i ng data for a computer mode l i ng study to prov i de a 
better understanding  of l each i n g  mechan i sms i n  a l andf i l l  system . 

A computer study, wh i ch has been i n i t i ated to track the f l ow of 
water and contam i n ants through the l andfi l l ,  wi l l  eval u ate the 
performance of the des i gn-bas i s  l andfi l l .  After the reference 
l andfi l l  has been mode l ed ,  other desi gns wi l l  be  mode l ed to f i nd 
possi b l e  improvement s .  
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E -1 0  4 .  Accord i ng t o  the statement , l each i ng of the sal tcrete and sub
sequent f l ow  i nto tri butari es and the S avannah R i ver wi l l  
occur on a steady bas i s  after about 2 5  years of storage . 
A l though the rad ioact i v i ty l eve l s  are l ow ,  what wou l d  be the 
possi bl e env i ronmental impact of these rad i onuc l i des if they 
beg i n  to bu i l d  up i n  the nearby ri ver swamps? If  the l each i ng 
i s  greater than expected , wi l l  th i s  contami nate the water 
sources ( Congaree and McBean Format i on s )  for B arnwe l l ,  H i l da ,  
and E l ko? 

E- l l 5 .  What i s  the pos s i b l e  s i gn i f i cance of the heat generated by 
the boros i l i c ate cani sters? What are the pos s i b l e  dangers 
and probl ems assoc i ated wi th 6 , 000 or more of these he l d  i n  
storage? 

E - 1 2  6 .  I f  the federa l  and state governments fai l t o  agree o n  a perma
nent waste reposi tory, what happens to the steel cani sters? 

In l ate 1 98 1 , constructi on began on a 1 / 1 0-sca l e  f i e l d  test to 
eval u ate the i ntegrity of the sal tcrete l andfi l l .  The test wi l l  
cons i st of pl ac i ng a 1 / 10-sca l e  model  of part of the reference 
l andf i l l  in a lys imeter i n  the f i e l d .  The constructi on of the 
l ysimeter wi l l  perm i t  on l y  the water permeati ng the c l ay cap 
over the l andfi l l  to be co l l ected . The lysimeter sump wi l l  co l 
l ect  the water and pump i t  t o  the surface for ana l yses . The 
test system wi l l  h ave mon i tori ng devi ces for trac k i ng water and 
sal t so l uti on as they f l ow through the l ys imeter . 

The res u l ts of the computer mode l i ng wi l l  be compared to those 
from the lysimeter study. Th i s  i s  expected to prov i de a vari ety 
of d ata that i ncrease confi dence on the u se of an engi neered 
l andfi l l  for the d i sposal  of DWPF sal ts .  

Res u l ts of combi ned experimental measurements and analyti cal ca l
cu l at i ons performed at  the  SRP  have s hown that no  apprec i abl e 
bu i l dup of rad i onuc l i des wi l l  occur . B ased on past stud i es of 
the behav i or of radi onuc l i des i n  SRP so i l s  and groundwater fl ow 
patterns ,  mi grat i on from the eng i neered l andf i l l  can be estimated . 
These estimates i nd i cate that the water sources for Barnwel l ,  
H i l da ,  and E l ko wi l l  not be contam i n ated . 

The heat generated by stored can i sters presents no problems and 
poses no dangers duri ng e i ther normal or acci dent cond i t i on s .  
The can i ster storage bu i l d i ng i s  des i gned t o  transfer the heat 
to the atmosphere through natural convec t i on ( i . e . ,  wi thout 
mech ani ca l  a i d  of any k i nd ) .  A standby mechan i cal  system, con
s i sti ng of f ans,  f i l ters,  dampers,  etc . ,  i s  provi ded for con
tam i n at i on contro l .  Th i s  system wi l l  have suff i c i ent  heat re
moval capac i ty. The amount of heat to be d i ssi pated i s  smal l  
compared wi th that routi nely exper i enced i n  i ndustri a l  practi ce .  
T h i s  heat presents no new techni cal  prob lems . 

As stated i n  Secti on 3 . 1 . 3 . 1 ,  the I nteri m  Storage Bu i l d i ng wi l l  
prov i de suff i c i ent space to store the waste can i sters safely unt i l  
the Federal reposi tory i s  ava i l ab l e .  Even though the SRP h i gh
l evel rad i oacti ve waste h as been stored safely in underground 
tanks ,  the immobi l i zat i on of the waste wi l l  further reduce the 
potenti a l  r i sk assoc i ated w i th i ts storage. It i s  DOE ' s  pol i cy 
to estab l i sh a reposi tory as soon as i t  i s  techni ca l l y  and 
i nst itut iona l l y  feas i b l e .  The Department has analyzed the a l 
ternati ve o f  del ayi ng the DWPF proj ect unt i l the ava i l abi l i ty 
of the reposi tory i s  assured . I t  i s  confi dent, however , that 
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E - 1 3  7 .  I s  i t  known wi th  reasonab l e  certai nty that the s l udge i n  
the SRP storage tanks  can be  effect i v e l y  removed? What woul d  
happen , env i ronmental l y, i f  a break occurred i n  one of the 
s l urry p i pe l i nes? 

E - 1 4  8 .  Are t here not more recent references for radi ati on dosages 
for body t i s sues than references 7 ,  8, and 9 in appendi x  J? 
The most recent one is 1 968 . Thi s  is an area in wh i ch t here 
i s  cons i derab l e  controversy. Th i s  i s  not adequat e l y  addres sed 
in the statement . 

E - 1 5 9 .  How soo n ,  and to what extent wi l l  A i ken and R i chmond Counti es 
be p repared to h andl e a HLW transport acci dent? Have emer
gency procedures been exp l ai ned and deta i l ed ful l y? Who 
wi l l  pay for the expenses ,  l aw s u i ts ,  and c l ean-up? 

The remova l  of s l udge from the SRP waste tanks  has been demon
strated ( see  Secti on 3 . 3 . 1 . 1 ) .  I n  add i t i on ,  propert i es of actua l  
s l udge are b e i ng measured as  part of  ongo i ng programs , and many 
l arge-sca le  hydrau l i c  tests are b e i n g  made w ith  s imu l ated s l udge . 
The data obtai ned through these efforts pro v i de adequate as surance 
of the ab i l i ty to remove s l udge. 

Waste s l urry p l p l ng to the DWPF wi l l  be  cont ai ned wi t h i n  a second, 
l arger p i pe spec i f ica l l y  to assure that any l eakage from a s l urry 
p i pe wou l d  be reta i ned and d i verted to a l eak detect i on system .  
A s  a s afeguard agai nst t h e  remote poss i b i l i ty o f  a maj or b reak , 
the contai nment p i pe system dra i n s  i nto a reservo i r  l arge enough 
to ho l d the ent i re contents of the s l urry transfer l i ne .  Both the 
s l urry and contai nment p i pes  are des i gned , fabri cated , tested, 
and operated to assure i ntegrity. To provi de further protect i o n ,  
p i p i ng wi l l  be  encased i n  concrete. 

Radi ati on dose factors for the draft E I S  were obtai ned from a 
1 977 U . S .  Nuc l ear Regul atory Comm i s s i on ( NRC ) pub l i cat i on ( Ref
erence 4, Appendix  J ) . The o l der references ( 7 , 8 ,  9)  provi ded 
i nput data to the 1 977 NRC pub l i cat i on .  S i nce 1 977 ,  alternate  
dos imetr i c  mode l s  h ave been devel oped and  impl emented . The  1 977 
NRC model s were se l ected because they provi de dos e  factors for 
vari ous age groups ;  the dose factors from more recent mode l s  
are ava i l ab l e  o n l y  for the adu l t .  Age-spec i f i c  anatom i ca l  and 
metabo l i c  parameters are i mportant dos imetri c  cons i derat i on s .  

A s  part o f  t h e  c i v i l defense  trai n i n g  progr am ,  l aw enforcement 
offi c i al s  and f i remen i n  A i k en and R i chmond Counti es have b een 
trai ned to recogn i ze the symbol s  i nd i cat i ng s h i pments of rad i o
acti v e  materi a l s ,  to i so l ate the area i n  the event of an acci dent 
invo l v i ng radi oact i ve mater i al s ,  and to not i fy the appropri ate 
state agenci es .  State and Federal government agen c i es can b e  
cal l ed o n  t o  ass i st l ocal  governments for emergency and post
emergency response operat i on s ,  as requ i red . I n  th i s  regard , spe
c i al i zed techn i ca l  ass i stance i s  avai l ab l e  from the SRP on a 
24-hour b as i s  under the  DOE ' s  R adi o l og i c a l  Ass i stance Program.  
Th i s  program was  deve l oped by the U . S .  Atom i c  Energy Comm i s s i on 
and conti nued by the  Energy Research and Devel opment Admi n i stra
t i on and the Department of Energy. In addi t i on ,  ex i st i ng South 
C aro l i na and Georgi a  p l ans address  transportation acc i dents i n
vo l v i ng r ad i oact i ve mater i a l s ;  the respons i b l e  agenci es are the 
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E - 1 6  1 0 .  I s  there not some danger i nherent i n  ra i l road transport g i ven 
the poor cond i t i ons  of rai l beds in many areas?  

E - 1 7 1 1 .  Why does the  statement downp l ay the poss i b i l i ty of some 
demented person dyn am i t i ng the HLW s h i pment ? What rad i o
acti ve rel eases wou l d  be associ ated with s uch an event? 
Unfortun at e l y, terrori st act i v i t i es have been i ncreas i ng 
i n  the U . S .  

E - 1 8  1 2 .  What assurance does the pub l i c  have that the HLW transport 
standards are adequate? The governors of South C aro l i n a ,  
Nevada, and W ash i ngton have al l dem anded drast ic  improve
ment of packag i ng standards . A 1978 DOT study proj ected 
a worst-case poss i b i l ity of near l y  5 , 000 deaths and $2 b i l 
l ion i n  property damage for a spent fuel  cask ( another type 

South C arol i n a  D i s aster P reparedness  Agency and the Georg i a C i v i l  
Defense D i v i s i o n .  

I ndemn i f i cat i on of l i ab i l i ty res u l t i ng from nucl ear acc i dents 
i nvol v i ng DOE contractors wi l l  be in accordance with Secti on 
1 70 of the Atom i c  Energy Act , as amended . 

The cond i t i ons  of rai l beds contri bute to the number of acci dents 
that occur . The acc i dent rates used in the an a lys i s  for the 
DWPF refl ect nati onwi de r a i l  acci dents as anal yzed in SAND74-
0001 and SAND77-000 1 , wh i ch i nc l ude al l acc i dent s .  Therefore , 
track cond i t i ons  are con s i dered impl i c i t l y  i n  the DWPF anal ys i s .  

I n  add i t i on ,  rai l sect i on s ,  wh i ch are rated per i od i ca l l y ,  have 
maximum speed l im i ts that are rel ated to the con d i t i on of the 
track . As a res u l t ,  the speeds on poor sect i ons of track are 
s l ower,  and ,  though there mi ght be  more acc i dents al ong these 
sect i on s ,  they are l i ke l y  to be l es s  severe . 

The statement was not meant to downp l ay the seri ousness of s abo
tage ; i t  was meant to put it  i n  perspect i ve by compar i ng the 
sabotage hazard from HLW with that from other haz ardous mate
ri al s .  The i ntent of the statement was to i nd i cate that HLW 
wi l l  be protected from mal evo l ent attacks by its pack ag i n g  and 
by the i ntegri ty of the waste form . Attackers are faced wi th 
a d i ffi cu l t  task i f  they i ntend to d i s perse haz ardous quant i t i es 
of the immob i l i zed HLW . 

The DOE i s  present l y  eval uating  the s abotage threat to s pent-fuel 
shi pments wi th a program of experi ments conducted at the Trans
portat i on Technol ogy Center at  Sand i a  N at i ona l  Laboratori es ( SNL ) . 
The res u l ts of the exper iments are be i ng compi l ed ;  pre l imi n ary 
resu l ts s how the haz ard to be  l es s  than that ori g i n al l y  b ased 
on engi neer i ng j udgment , as des cr i bed i n  NUR EG/CR-0743 . The 
exper iments show that the pack aging for spent fuel is very 
strong and contai ns the fuel very wel l ,  even under cond i t i ons 
that cou l d  be present during mal evol ent attack ( re l ease frac-
t i on of 0 . 0023 percent ) .  The packag i ng for HLW i s  go i n g  to be 
q u i te s imi l ar to the spent-fuel pack agi ng and can be expected 
to prov i de equ i va l ent protect i on .  

The DOE fee l s  that the standards currentl y  i n  pl ace are adequate . 
The stat i st i cs show that no rel eases of rad i o act i ve materi al s  from 
acci dents i nvol v i n g  l arge quant i ti es of radi oactive  mater i al s  
have occurred ( SAND80- 1 72 1 ) .  The acc i dent condi t i ons under wh i ch 
HLW pack agng wi l l  b e  tested have been shown to b e  more s evere than 
at l east 99 .8  percent of al l transporat i on acc i dents ( SAND-2 1 24 ) . 

= 
I 111 



of HLW) breakage i n  a l arge c i ty. Why i s  there no ment i on 
of a scenar i o  s uch as t h i s ?  A l so, the acci dent test cond i
t i ons outl i ned i n  0 . 3 . 1  seem l ess than suff i c i ent . 

E - 1 9  1 3 .  When eva l uat i ng transport acc i dent s ,  why i s  i t  necessary to 
mu l t i p l y  the probab i l ity of occurrence t imes the radi oacti ve 
re l eases when f i guri ng the l i ke l y  radi oact i ve expos ures to 
a person standi ng 30 m away? Th i s  res u l ts i n  very m i s l ead i ng, 
l ow dosage exposures ( 5 . 5 . 3 . 2 )  when l i sted in a tab l e  showi ng 
maximum m i l l i rem expos ures . 

E-20 1 4 .  Cons i deri ng " at s i te" OWPF acc i dents ,  someone read i ng the 
tabl es wou l d  concl ude that the amount of radi oacti v ity 
rel eased i s  near l y  neg l i gi b l e  beyond the SRP grounds . Th i s  
i s  hopef u l l y, true . But i s  it?  The d i fferences between Q i f  
( quant i ty of i sotope re l eased from conta i nment t o  canyon i n  
curi es ) and Q i s  (quantity o f  i sotope rel eased from stack to 
envi ronment in cur i es )  i s  usua l l y  a factor of 1 04 or 1 05 ; 
see, for exampl e ,  Tab l e  L . 7 ,  appendi x  L .  Th i s  d i fference i s  
pres umab l y  due to the empl oyment of numerous safety features 

S i nce the governors of states with  l ow-l evel radi oacti ve waste 
d i sposal s i tes i nsti tuted r i gorous programs to enforce current 
standards, there has been a marked reducti on in pack ag i ng v i o
l at i ons . The probl ems wi tnessed by these states were the res u l t  
of poor enforcement , not i nadequate standards . The v i ol ati ons 
i nvo l ved packag i ng for l ow- l eve l rather than h i gh - l evel radi o
acti ve waste, whi ch i s  S i gn i f i cant l y  d i fferent . 

The 1 978 study referred to i s  bel i eved to be an NRC study ( SAN077-
1 927 ) .  Th i s  study predi cted severe consequences , not for an 
acc i dent , but for sabotage of a spent-fuel cask in  a very densely  
popul ated urban area ( i . e . , New York C i ty ) . A l t hough the  NRC 
study was based on the best engi neeri ng j udgment at the t ime, i t  
i s  now bei ng shown t o  overpredi ct consequences by a factor of 
more than 1 00 ( R .  P .  Sandoval and J .  P .  Weber,  "Safety Assessment 
of Spent Fuel Transportati on i n  Extreme Envi ronments , "  Sandi a Na
t i onal  Laboratori es ,  presented at Waste Management ' 8 1 , publ i shed 
i n  Proceedi ngs of the Symposi um on Waste Management at Tucson , 
Ari zona, February 23-26, 1 981 . No experi ment al data on sabotage 
were avai l abl e for the 1 978 report.  The  report i tself  prompted 
experimenta l  programs that are now bei ng concl uded . Programs con
ducted by both the NRC and the OOE show the projecti ons of the 
1 978 report to be much too h i g h .  Current study res u l ts i nd i -
cate that the immedi ate i nj uri es from sabotage d i rected at an 
HLW sh ipment i n  a densely  popul ated area woul d  be as s i gn i f i cant , 
i f  not more s i gn i f i cant , than the rad i o log i cal effects . 

The def i n i t i on of " r i sk"  i s  g i ven on page 0- 10  a l ong with  the 
rat i onal e for that def i n i t i on .  Sec t i on 05 . 3  d i scusses transporta
t i on acc i dent probab i l i t i es and the i r  uses . Sect i on 07 i l l ustrates 
the use of these factors to cal cu l ate the r i sks c i ted in the 
transportat i on ana l yses . 

The est imates of materi al s  that mi ght be rel eased were based on 
exten s i ve operati ng experi ence and on data from devel opment pro
grams . The proposed OWPF wi l l  be des i gned, constructed , and 
operated to m i t i gate the occurrences and consequences of acc i 
dents .  Safety features incorporate backup systems t o  ensure 
rel i ab l e  performance. 
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wh i ch must be assumed to work as postul ated . W i l l  they, i n  
f act,  d o  a s  wel l  a s  predi cted? 

E -2 1  1 5 .  Why are the maximum rad i at i on doses per i nd i v i dua l , for 
c i rcumstances and pos i ti ons as def i ned,  b ased on 50 year 
dose commi tments for one year ' s  exposure? It seems that 
each year ' s  subsequent e xposure shou l d  be  taken i nto 
account . 

E-22 There i s  a real  need to dev i se a s afe method for treat i ng HLW, 
but b orosi l i cate d i s posa l , transport, and repo s i tory storage may 
not be the best answer . And i f  th i s  does prove to be the on l y  
v i ab l e al ternati ve,  c i t i z ens s houl d consi der how much more the 
prob l ems wi l l  be compounded when fac i l i t i es must be bu i l t  and 
mai ntai ned to hand l e  commerci al  HLW from e l ectri cal generat i o n .  

T h e  i nd i v i dual  doses presented i n  the draft E I S  represent an 
i ntegrated dose from a s i n g l e  year ' s  operati on of the DWPF . The 
50-year i ntegrat i ng peri od accounts for the res i dual  rad i oacti v
i ty in the b ody fol l owi ng  the i n i t i al year ' s  i ntake for t he 
assumed rem a i n i ng l ifet i me of an i nd i v i dua l . I nd i v i dual  doses 
are presented on t h i s  " annual dose commi tment" bas i s  for com
pari son wi th natural  b ackground rad i at i on and wi th  regu l at i ons 
governi ng such doses . 

The Department of Energy i s  conduct i ng R&D program s :  ( 1 ) to  
i mprove the process i ng technol ogy for  h i gh- l evel rad i oacti ve 
waste,  ( 2 ) to determi ne the processab i l i ty and performance 
characteri st i cs of d i fferent waste forms l i ke b oros i l i cate g l ass ,  
( 3 )  to spec i fy the des i gn cr i ter i a for the  s h i pp i ng cask  for the 
immo b i l i zed h i gh-l evel radi oact i ve waste,  and ( 4 )  to demonstrate  
the v i ab i l i ty of a geo l og i c  repo s i tory for  the  permanent d i s pos al 
of radi oacti ve waste. In the reposi tory, DOE i ntends to use mu l 
t i p l e  barri ers between the rad i oacti ve waste and the b i osphere. 
T h i s  mul t i p l e-barri er concept provi des greater f l e xi b i l i ty i n  t he 
sel ect i on of the waste form and of the geo l og i c  med i um of the 
repos i tory. DOE is confi dent that s afe  methods can be devel oped 
to  d i spose of both defense and commerci a l  h i gh - l evel rad i oacti ve 
waste i n  a reasonab l e  t ime frame . 
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Envi ronment a l i st s ,  I nc .  
1 339 S i nk l er R oad 
C o l umbi a , SC 29206 

November 28 , 1 981  

T .  B .  H i ndman , Jr . 
Waste Man agement Proj ect Off i ce 
Department of Energy 
P . O .  Box A 
A iken ,  SC 2980 1 

Subj ect : Draft Envi ronmental  Impact Statement ( E I S )  
"Defense  Waste Process i ng F ac i l i ty ( DWPF ) ,  
Savannah R i ver P l ant , A i k en ,  South C aro l i na" 

D�ar Mr. H i ndman : 

The fo l l owi ng comments are b ased on our revi ew of the Department 
of Energy ' s  Draft Envi ronmental  I mpact Statement ( DE I S ) , " Defens e  
Waste Process i ng F ac i l ity, Savannah R i ver P l ant , A i k en ,  South Car
o l i na" ( DOE/EI S-0082D ) . We have a l so  rev i ewed a number of the 
documents whi ch the draft E I S  referenced . 

Dur i ng the past ten year s ,  Envi ronmenta l i sts ,  I nc .  ( E . I . )  has con
centrated a majority of i ts research t ime on the nucl ear waste 
i ssue . Members of E . I .  and our consu l tants have put the i r  knowl 
edge and experi ence to work i n  revi ewi ng the Envi ronmental  Impact 
Statements of the Nucl ear Regu l atory Commi s s i on ( NRC ) and the 
Department of Energy ( DOE ) . 

We commend DOE for the approach the agency took i n  i ts F i n a l  Env i 
ronmenta 1 Imp act Statement , "Long-Term Man agement of Defense H i  gh
Leve l R ad i oacti ve Wastes , Savannah R i ver P l ant , A i ke n ,  South C ar
o l i n a" ( DOE/E I S-0023 ) ,  i n  respond ing to  questi ons ,  to  requests for 
c l ar i f i cat i on and to recommendat i ons  cont ai ned in each comment 
l etter on the draft report . Because DOE ' s  answers are arranged 
next to the rev i ewers ' comments , and s i nce sect i ons  in the text 
rel ated to comments are c l ear l y  i dent i f i ed,  anyone read i ng the 
document can eas i l y  f i nd add i t i on s ,  correct i ons , and c l ar i fyi ng 
i nformat i on .  

Members of E . I .  ask that th i s  s ame method o f  present i ng comment 
l etters and responses be used in the wr i ti ng of the f i n a l  E I S , 
regard i ng "Defense  Waste Process i ng F ac i l i ty, Savannah R i ver 
P l ant , A i k en ,  South C aro l i n a . "  
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F - 1  

General Comments  

1 .  The  draft E I S  l acks s pec i f i c  and  documented i nformat i on .  I ts 
presentat i ons  are general and often vague . When referenced 
i nf orm ati on i s  i nc l uded, the i dent i f i ed sources are frequently 
reports wh i ch are unava i l ab l e  to the  pub l i c .  

F -2 2 .  Researchers are forced to rev i ew numerous documents i n  the i r  
efforts t o  d i s cover the b as i s  of st atements and concl u s i on s .  
On numerous occas i on s ,  we found that the i dent i f i ed source 
d i d  not have spec i f i c  data needed to s upport statements and 
concl us i ons  in the draft E I S .  The reference, "Man agement 

F -3 

F-4 

of Commerci a l ly Generated R ad i oact i ve W aste " ,  for examp l e ,  
i s  a gener i c  report yet i t  i s  c i ted a s  be i ng a s ource upon 
whi ch the draft E I S  depends . ( page 2- 1 ) 

3 .  I t  i s  unc l ear how the stated purpose  of the report o n  DWPF -
"to provi de env i ronmental i nput i nto b oth the sel ection 
of an appropri ate  strategy for the permanent d i spos al  of 
hi gh-l evel radi oacti ve wastes current l y  stored at SRP and 
the subsequent dec i s i on to construct and operate a Defens e  
W aste F ac i l ity ( DWP F ) "  - i s  possi b l e  unl ess s i gn i f i cant 
changes are made in the draft E I S .  For exampl e ,  the f i n al 
E I S  must i nc l ude consi der ati on of repos i tory i ssues .  What 
type of repos i tory wou l d  be bu i l t? Where wou l d  i t  be s i ted? 

4 .  E . I .  is concerned about the l ack of attenti on wh i ch the 
draft E I S  g i ve s  to shal l ow groundwater prob l em s ,  temperature 
i nversi on cond it i ons and radi oact i ve b u i l dup due to the oper a
t i on of the Savann ah R i ver P l ant ( SRP )  and other nucl ear 
fac i l i t i es .  There al so  is not adequ ate i nformat i on about 
proposed nucl ear pl ant s ,  such as the Barnwe l l  Nucl ear Fuel  
P l ant ( B NFP ) .  

D ata ut i l i zed i n  the prepar ati on of th i s  E I S  were documented 
e i ther through references or i n  the appendi xes to the E I S .  Every 
effort was made to achi eve a b al ance b etween the readab i l i ty of 
the document for the l ayman and the compl ex i ty of the proj ect . 
A l l  documents referenced i n  the E I S  h ave been made avai l ab l e for 
p ub l i c  rev i ew at the DOE ' s  P ub l i c  Read i ng R oom in the Federal 
B u i l d i ng in A iken,  South C aro l i n a .  The pub l i c  was noti fi ed of 
the ava i l ab i l i ty of support i ng documents through a DOE press 
rel e ase  announcing the ava i l ab i l i ty of th i s  E I S ,  wh ich was d i s
tri buted to i nterested i n d i v i dual s ,  groups ,  and agenci es ,  i nc l ud
ing Envi ronmental i st s ,  I nc .  

The  s i t i ng and  des i gn of  a waste  reposi tory to rece i ve SRP  h i gh
l evel waste is outs i de the s cope of th i s  E I S .  S i ti ng of a waste 
repos i tory wi l l  be the subject of a separate  NEPA revi ew .  As 
stated in the response to Comment F-2 ,  th i s  E I S  depends on the 
exi st i ng dec i s i onmak i ng concerni ng the se l ecti on of permanent 
d i spos al strateg i e s .  

P otenti al sha l l ow groundwater probl ems associ ated with the con
struct i on and operat i on of the DWPF are conf i ned pr imar i l y  to the 
d i sposal of s al tcrete .  Secti on 5 . 4  and Append ix  F character i ze 
and assess the potent i al impacts on ground water . Temperature
i nver s i on ch aracteri st i cs are presented in Secti on 4 . 3 . 2 . 4  of the 
E I S ;  the temperature- i nvers i on char acter i st i cs of the area  are 
factors in the d i sper s i on characteri st i cs u sed to assess rad i ol og
i cal rel eases under normal operati ng and acc i dental -rel ease con
d i t i ons . Composi te rad i ol ogi c al impacts--from the DWPF ,  other SRP 
operat i on s ,  and the Vogtl e Nucl ear P ower P l ant-- are  presented 
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Spec i f i c  Comment s :  

F-5  5 .  A l t hough the draft EIS  contai ns i nf ormati on rel ated to 
sol i d i f i cat i on research projects , the report l acks i nfor
mati on on the fo l l owi ng ,  in spec i fi c terms : 

a .  The number of waste so l i di f i cati on p i l ot proj ect s .  

b .  What ver i f i cation  stud i es h a d  been done? 

c. The sca l e of the vari ous proj ects . 

d .  The l ength of time t he p i l ot project conti nued. 

e .  How the f i ndi ngs of the projects are bei ng used? 

i n  Sect i on 5 . 1 0 . 2 .  The Barnwel l  Nuc l ear Fuel  P l ant ( BNFP )  i s  not 
a s ubject of t h i s  E I S ,  and consequentl y, deta i l ed i nformati on 
about i t  i s  not prov i ded .  Potent i al radi o l og i ca l  rel eases from 
the BNFP were not i nc l uded in the ana l ys i s  of compos i te radi o
l og i ca l  impacts because there are no def i n i te p l ans for th i s  
p l ant ' s  oper at ion .  

a .  I n  add i t i on to the  Savannah R i ver Laboratory, 1 6  organ i zati ons 
( DOE l aborator i e s ,  i ndustri al contractors ,  and uni vers i t i e s )  
have part i ci pated i n  research and deve l opment act i v i t i es rel ated 
to the immob i l i z ation of h i gh- l evel radi oacti ve waste.  N i ne of 
these organ i zati ons  operate p i l ot proj ects assoc i ated wi th waste 
sol i d if i cati on .  

b .  The  DOE-spons ored research and deve l opment act i v i t i es i n  the 
h i gh-l evel waste program of these organ i z ati ons are coordi n ated 
by the Savannah R i ver Laboratory under the d i rect i on of the DOE 
Savannah R i ver Operations Off i ce .  Acti v i ty progres s ,  struc
ture and data are eval uated cont i nua l l y  through s i te vi s i ta
t ion ,  requ i red do·cumentat ion ,  and techn i cal i nformat i on 
exchanges . Further ,  an i ndependent aud i tor i s  under contract to 
DOE to continua l l y  assess a l l aspects of the Long-Term H i gh-Level 
Waste Technol ogy Program .  

c .  Laboratory so l i d i f i cati on p i l ot projects uti l i z i ng both s imu
l ated and actual  defens e  h i gh- l eve l waste are general l y  per
formed on a s ca l e  of about 1 /200 of the current reference con
cept . Present so l i d i f i cat i on system demonstrat i ons at the 
Pac i f i c  Northwest Lab orator i es and the Savannah R i ver Labora
tory range from 1 /4 scal e to fu l l sca l e  for engi neeri ng stud i e s .  

d .  The l arger p i l ot proj ects , at t h e  Pac i f i c  Northwest Labora
tor i es and the Savannah R i ver Laboratory, began i n  1 978 and 
1 973 ,  respecti ve l y; they eval u ate so l i d if i cati on of simul ated 
SRP defens e  h i gh- l evel  waste .  

e .  F i ndi ngs of  the vari ous projects are u sed to ( 1 )  perform pre
l im i nary p l ant des i gn cost assessments , ( 2 )  d i rect research 
acti v i ti es on al ternati ve waste forms , ( 3 )  s e l ect the waste 
form, and ( 4 )  ass i st in the devel opment of a program"/for the 
so l i d if i cati on of other defense and commerci al wastes . 
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f .  What documents  conta i n  the research f i nd i ngs ?  

g .  Whi ch so l i d i f i cat i on process i s  be i ng used i n  a ful l 
s cal e operati on?  

h .  What data i s  ava i l ab l e  regard i ng the  v i t r i f i cat i on p l ant 
i n  France? 

f. The status  of these research projects i s  documented i n  Compos
i te Quarter ly  Techn i cal Reports - Long Term H i gh-Level Waste 
Techno l ogy. The documents l i sted bel ow are suggested for add i 
t i ona l  reference .  

• DOE/SR-WM-79-3 , Rev . 5/81 , Strategy Document for Long-Term 
H i gh-Level Waste Technol ogy Program , Savannah R i ver  Opera
t i ons  Off i ce ,  A i ken , S . C .  

• NUREG-0643,  TID-33 1 1 -S8 , R adi oacti ve Waste P rocess i ng and 
D i spos al . 

• NUREG-0644 , TID-33 1 1 -S9 , R adi oac t i ve Waste Proces s i ng and 
D i spos al . 

• "A Comparat i ve Study of Al tern ati ve H i gh-Level Waste So l i d i 
f i cat i on Processes , "  R .  L .  Treat , Pac i f i c  Northwest L aborato
r i e s ,  i n  The State of Waste D i spos al Technol ogy, M i l l i ng 
Tai l i ngs and R i sk Analys i s  Mode l s ,  Vol . 2 ,  R oy G .  P os t ,  Ed . ,  
The Un i vers ity of Ari z on a  Co l l ege of Engi neeri n g ,  Tucson , 
Ari zona ,  1 980 . 

• DOE/TI C- 1 1 472 , The Eval uati on and Revi ew of Al tern ati ve Waste 
Forms for Immobi l i zat i on of H i gh Level R adi oacti ve Wastes ,  
Report 3 ,  Off i ce of Nucl e ar Waste Management . 

g .  The on l y  ful l - scal e operat i ona l  fac i l i ty i n  the Uni ted States 
so l i d ify i ng h i gh- l evel radi oact i ve waste is the waste cal c i ner 
fac i l i ty at the I daho Chem i cal  Process i ng P l ant outs i de I daho 
F al l s ,  I daho . In th i s  process ,  aqueous h i gh- l evel wastes are 
ca l c i ned i n  a fl u i d i zed bed ca l c i ner,  and the product i s  stored 
in underground b i ns or s i l os .  A producti on-sca l e  fac i l i ty i n  
France produces boros i l i cate g l ass  waste forms s i mi l ar t o  thos e  
descr i bed i n  th i s  E I S .  

h .  A descri pt i on o f  the French proces s  o f  so l i d i fy ing  g l as s  waste  
is  deta i l ed i n  a paper presented at  the  symposi um on waste man
agement he l d  at Tucson , Ari zona,  February 26 through March 1 ,  
1 97 9 .  ( The paper, t i t l e d  "Status  o f  t h e  French AVM V i t r i f i 
cat i on F aci l i ty, " b y  R .  A .  Benn i aud , A .  F .  Jovan , and 
C .  B .  Sombret,  appears i n  The State of W aste D i spos al  Technol 
ogy, and Soc i al and Po l i t i cal Impl icati on ,  Roy G.  Pos t ,  Ed. , 
The Un i vers i ty of Ari zona Co l l ege of Engi neeri n g ,  Tucson , 
Ari zona,  1 979 . )  The fac i l ity  and i t s  operat i ona l  experi ence 
are a l so descri bed  in an art i c l e  enti t l e d  "French Wel l S at i s
f i ed wi th V itri f i cat i on P l ant , "  i n  Nuc l ear News , Vo l ume 2 1 , 
N umber 1 5 ,  December 1 980 , p ages 67-80. 
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i .  What reports conta i n  compari sons between the var i ous  
so l i d i f i cati on processes in  terms of  techni cal devel op
ment s ,  costs ,  etc . ?  

6 .  Authors of the draft E I S  ( page 2 - 1 ) do not adequatel y  expl ai n 
why they se l ected a report on commerc i a l  nucl ear waste man age
ment as one of their  key references . 

7 .  Al though some background i nformat i on i s  presented i n  Sect i on B 
on the d i fferent waste forms ,  the d i scuss i ons f a i l  to i nc l ude 
detai l ed techn i ca l  data and they l ack documentat i on .  The E I S  
draft contai ns on l y  a 1 im i ted amount of i nf ormat i on about 
waste proces s i ng techno l ogi es . The Engi neeri ng Des i gn Stud i es 
Sect ion ( page 3 - 1 ) i s  a mere ten l i nes l ong .  T h i s  one par a
graph poi nts out the i mportance of converti ng a bench- sca l e  
process to a fu l l -sca le  process b efore an Al ternati ve Waste 
Form " can operate rel i ab l y  in a remote sh i e l ded faci l i ty. " 
( p age 3 - 1 ) The Secti on does not, however, i nc l ude any i nfor
mat i on on how such a tran s i t i on wou l d  be  accomp l i shed .  The 
reader doesn ' t  k now what d i fference t here i s  between the 
bench- sca l e  research proj ect and the s i ze needed for the SRP 
wastes . How many projects at progress i ve l y  l ar ger capac i ty 
wou l d  be needed to get from bench-scal e to ful l - sca l e?  

8 .  Numerous j udgments are made by the preparers of  the  draft 
E I S ,  but not necessar i l y  s upported w ith  ev i dence . They j udged 
boros i l i cate g l ass to be  "a most s ati sfactory immo b i l i zat ion 
form for SRP waste . "  On page B-9 of the draft E I S ,  th i s  
expl anati on i s  g i ven - "Res u l ts ( wh i ch ) i nc l ude exten s i ve 
data on l each ing behav i or and data on mechan i ca l  and r adi at i on 
stab i l i ty . "  The authors ,  however,  d i d  not i dentify the i nfor
mat i on s ource wh i ch contains  the dat a on l each i ng and mechan i 
cal and radi ati on stab i l i ty .  I t  i s  not pos s i b l e  for the 
reader to l ocate th i s  data or rev i ew i t .  

i .  Two s i gn i f i cant stud i es have eval uated a l ternat i ve waste sol i d i 
f i c at i on processes :  

roc-

See the response to Comment F - 2 .  

The purposes o f  Appen d i x  B are ( 1 )  to descr i be br i ef l y  t h e  nature 
of avai l ab l e  or expected data on al ter n at i ve waste forms and ( 2 )  
t o  out l i ne the DOE program t o  deve l op one o r  more o f  the al ter
nati ves to a l evel where a techn i cal ly  b ased deci s i on can be  made .  
The dec i s i on of  the  waste form for the  proposed f ac i l i ty wi l l  be  
s upported by documented techn i cal data and  s u bj ected to  a separate 
NEPA revi ew .  Several  references , in add i t i on to those c i ted i n  
the response t o  Comment F-S ,  w i l l  b e  avai l ab l e  t h i s  year and wi l l  
be summar i zed i n  the quarter l y  report that i s  al so  c i ted i n  the 
response to Comment F - S .  

W i th regard t o  t h e  s ca l e-up o f  equ i pment and processes , t h e  ref
erence boros i l i cate g l ass immob i l i zat i on process i s  be i ng demon
strated s uccessfu l l y  i n  i ntegrated tests of l ar ge-sca l e  equ i pment 
wi th  s i mu l ated ( nonradi oact i ve )  waste . The next step wi l l  be to 
test prototypes of key equ ipment , such as the cont inuous s l urry
fed mel ter . The f i na l  step w i l l  be col d ( nonradi oact i ve )  demon
strat i on tests w ith  actu al producti on equi pment i nsta l l ed i n  the 
DWPF . 

The reference to t he statement on page B-9  h as been i ncorporated . 
See a l s o  the response to Comments  F-7 and F - l . 
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F-9 9. Three reports  are i dent i f i ed on page i i i  and iv as be i ng used  
"extensi ve l y  as  data sources in  the  preparati on of thi s E I S . "  
Two of them are d u  Pont documents and one i s  a report pre
pared by NUS Corpor ati on for Oak R i dge N ati onal Lab oratory . 
We have been unab l e  to l ocate any of the three references 
at state agenci es ,  at l i b r ar i es and no c i ti zens ' organ i z a
t i on wh i ch we know of has cop i es of them . 

F - 1 0  1 0 .  The draft E I S  contai ns many unsupported statements and con
c l u s i on s .  The Sect i on on Immob i l i zati on Al ternat i ves  for 
DWP F ,  des cri b es processes without rel ati ng them to spec i f i c  
p i l ot projects and wi thout adequ ate l y  i dentifyi ng where 
reference i nf orm ati on can be foun d .  Reports of du P ont are 
i dent i f i ed i n  the text and i n  the t i t l es of f l ow charts ,  di a
grams and tab l es ( Secti on 3 and 4 ) .  These techni cal reports 
are not ava i l ab l e  for our rev i ewi ng . 

F - l l  1 1 .  Many presentati ons o f  i nformati on i n  the draft E I S  are vague 
and i ncompl ete .  D i scu ss i ons of sl udge removal  operat i ons  
fai l  to i nc l ude the  past experi ences at  Hanford and at other 
l ocati ons . S l udge removal  from tanks  have been a prob l em .  
Why wasn ' t  any reference made to these pro b l ems? Why weren ' t  
i nformat i on source s ,  such as ERDA ' s  MIT Energy Laboratory 
report , "Radi oacti ve Waste Management and Regul  ati on" 
( W i l l ri ch R eport ) i nc l uded as an i nformat i on source? 

F - 1 2  1 2 .  F a i l ure to adequatel y  d i scuss  the prob l ems associ ated with 
l andfi l l  operat i on s .  No i nformat i on about m igrat i on prob l ems 
at the SRP , Maxey F l at s ,  Nucl ear Fue l  Servi ces,  etc .  i s  
di scussed.  

F - 1 3  1 3 . Where in  the draft EIS  is  the s ubj ect of f i l ter eff i c i ency 
addressed? What factors were used i n  predi ct i ng the amount 
of radi oacti ve off- gases to be  d i scharged routi ne ly  from 
the proposed waste proce s s i ng fac i l i ty at SRP ?  

F - 1 4  1 4 .  The dr aft E I S  fai l s  to i nc l ude adequate s i te spec i f i c  data .  
DOE ' s  1 980 report , "Management of  Commerci al l y  Generated 
R ad i oacti ve Waste" , po i nts  out the need for SRP and other 
nuc l e ar weapons fac i l i ti es to prepare what it  cal l s  " pro
gr ammat i c statements . "  Accordi  n g  t o  thi  s DOE document , these 
E I S  need to cover " devel opment programs for waste treatment 

See the response  to Comment F- l . 

See the response to Comment F- l .  

See the response to Comment E- 1 3  for a d i scus s i on of s l udge re
moval . Because SRP s l udges and tanks di ffer from those of other 
s i te s ,  spec i f i c  tests with  SRP wastes were req u i re d .  Vol umi nous 
l i ter ature exi sts on nucl ear waste man agement ; on l y  the most d i 
rect l y  app l i ca b l e  reports were referenced i n  th i s E I S .  

Landf i l l  oper ati ons ( as s umed t o  b e  the buri al of radi oact i ve 
waste ) at the SRP are d i scussed i n  Reference 1 i n  Chapter 3 of 
th i s  E I S  ( ERDA- 1 537 , Sect i on I I I ) .  Personnel from the Savannah 
R i ver Laboratory, when rev i ewi ng the SRP oper at i ons , con s i dered 
the app l i ca b l e  experi ence of the operati on of other radi oact i ve 
waste buri al  grounds .  The des i gn of the engi neered l andf i l l  for 
the buri al of the sa l tcrete cons i dered the SRP oper at i ng expe
r i ence . ( See the response to Comment E-9 . )  

Append i x  L def i nes the f i l ter eff i c i ency factors ( Tab l e  1 )  u sed 
in the acc i dent ana l ys i s ,  and d i scusses an d tabu l ates  other f ac
tors i nvol ved in pred i ct i ng radi oacti ve offgase s .  For rout i n e  
di scharges of part i cu l ates , the deep b e d  sand f i l ter i s  assumed 
conservat i ve l y  to have a f i l ter eff i c i ency factor of 0 . 00 1 . 

DOE/E IS-0023 , i s s ued i n  November 1 979 , i s  the f i na l  E I S  that ad
dresses the research and devel opment program for l ong-term HLW 
management at the SRP . The di spos a l  strategy for the HLW at the 
SRP is the f i rst- l evel dec i s i on for the DWPF E IS ;  the sel ection 
of an  immob i l i z at i on a l ternat i ve consti tutes the s econd- l evel  
deci s i on .  
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and f i na l  d i sposal , "  because "waste  forms are different at 
the 3 s i tes . "  ( page 2 . 5  of DOE/E I S-0046F)  What expl anati on  
i s  there for th i s  confl i ct between what i s  stated i n  the 
two DOE reports? 

F- 1 5  1 5 . The i nformat i on presented i n  Append i x  E of the draft E I S  
i s  i ncompl ete and mi s l ead i n g .  A l t hough the purpose of the 
Append i x  i s  to provi de background about the SRP area, i nfor
mati on regardi ng known detrimental outcomes caused by the 
operati on of the SRP are not reported . Not h i ng i s  s ai d  about 
destructi on of trees in an area of approx imately 5 , 000 acres 
as a resu l t  of thermal  pol l ut i on and i ncreased fl ood i ng and 
s i l t ing  due to the operat i on of nucl ear fac i l i ti es at the 
SRP . ( Ameri can SC i ent i st ,  Vol . 6 2 , page 660 , 1 974)  

F- 1 6  1 6 .  Contami nati on of SRP workers and the po l l ut ion of f i ve-square 
mi l es in A l l enda l e  County wi th radi oact ive ces i um are al s o  
not d is cu ssed i n  the draft.  

F- 1 7  1 7 .  On page 4- 1 3 ,  the report states that Al l endal e l eaders may 
l ack confi dence i n  the SRP because on ly  a sma l l number of 
resi dents recei ved fi nanc i al benef i ts from the operat i on 
of the SRP . Were other factors cons i dered? 

F - 1 8  1 8 .  I t  i s  unc l ear from the draft E I S  what evi dence served as 
the b a s i s  for a major ity of t he statements .  For examp l e ,  
were s urveys taken o f  peop l e  l i v i ng i n  the area  regardi ng 
the i r  v i ews on nucl ear power and the SRP? 

F- 1 9 1 9 .  Secti on 4 and Append ix  E do not conta i n  adequate s i te 
s pec i f i c  data. ' No menti on i s  made of the fact that the 
area  experi enced temperature i nver s i on con d i t i ons 42 . 1% 
of t he time from March 1 972  through  February 1 973,  accord
i ng to the "Draft Supp l ement to the F i na l  Envi ronmental 
Statement rel ated to the Constructi on and Operat i on of the 
Barnwe l l  Nucl ear Fuel  P l ant , "  1 976 . The l ack of i nforma
tion about geol ogy reports whi ch i dentify the SRP area as 

The i nformat i on presented in Append ix  E provi des background soc i o
econom i c  i nformat i on about the SRP area ( i . e . ,  the area around 
the SRP as opposed to the s i te i ts el f ) . A d i scuss i on of envi ron
mental impacts from current operat i ons of the SRP is out s i de the 
scope of th i s  E I S .  On ly  the impacts from the constructi on and 
operat i on of the DWPF are documented i n  th i s E I S .  

Occupati onal  rad i o l o g i cal  doses associ ated w i t h  t h e  operat i on o f  
t h e  DWPF are presented i n  Sect i on 5 . 1 . 2 . 3  of th i s  E I S .  A d i scus
s i on of the past and current operat i on of SRP fac i l i t i es is  outs i de 
the scope of t h i s  E I S .  

Secti on 4 . 2 . 1 0  states that Al l endal e County l eaders have adopted 
an att i tude of caut i ous concern .  The statement regarding  d iffer
ences in economic  benef i ts i s  an attempt to exp l ai n  the d i fferences 
in att i tudes between res i dents of A l l enda l e  County and those of 
the f i ve other primary study area  counti es . Other factors that 
cou l d  be i nvol ved i n  the expl anat i on of the d i fference i n  att i tudes 
i nc l ude the degree of fam i l i ar i ty with ongoi ng envi ronmental and 
rad i o l og i ca l  mon i tor i ng programs ,  the smal l percentage of total 
SRP workers who resi de i n  A l l enda le  County, and the past phys i cal  
separat i on of A l l endal e  County from the Augusta  area  when H i gh-
way 125  was not  open to pub l i c  use .  

The bas i s  for the  statements presented i n  Sect i on 4 . 2 . 1 0  and 
Appendix  E ,  Sect ion  E . l l ,  concerning  att itudes i s  provi ded i n  
a footnote at the bottom of page E-2 1 . 

I n  Sect i on 4 . 3 . 2 . 4 ,  the DWPF E I S  i nd i cates that temperature i n
vers i ons coul d occur about 39  percent of the time.  The d i ffer
ence between th i s  percentage and the 42 . 1  percent ut i l i zed  i n  the 
"Draft  F i na l  Suppl ement to the F i na l  Envi ronmenta l  Impact State
ment Re l ated to the Construc t i on and Operat i on of the Barnwe l l 
Nucl ear Fuel  P l ant" i s  i ns i gn i f i cant due to d i fferences i n  the 
data bases and cal cu l at i on methods . 
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unsui tab l e  for the storage and/or d i spos al of rad i oact i ve 
waste i s  another fai l ure of these secti ons of the draft 
E I S .  

Reconmendat i ons : 

We recommend that t hese and other def i c i enci es of the draft E I S  
be corrected . We d i d  not attempt t o  i nc l ude al l of our ques t i ons . 

We recommend that meeti ngs be arranged between DOE personnel 
and E . I .  representat i ves as a means of establ i sh i ng a work i ng 
rel ati onsh ip  between t he two groups . The d i ffi cul t task of address
i ng the defense waste probl em  requ i res cooperati on between the 
preparers of a nucl ear waste processi ng document rel ated to t he 
SRP and those rev i ewi ng such a dec i s i on-mak i ng report . We have 
t he experi ence and the knowl edge to l ocate def i c i enc ies whi ch 
need to be corrected and the conmi tment to be wi l l i ng to donate 
our servi ces . 

An offi cer of Envi ronmenta l i st s ,  I nc .  wi l l  be contact i ng you to 
d i scuss dates for meeti ngs and other rel ated subj ects . 

S i ncerely,  

Ruth ThOOlas 

DOE/NE-0007 ( St atement of Pos i t i on of the Uni ted States Department 
of Ener i n  t he M atter of Pro osed Ru l emak i n  on the Stora e and 
D i sposal of Nucl ear Waste , whi ch i dent i f i es the SRP area as bei ng 
uns u i tabl e for t he d i spos al of h i gh-l evel radi oacti ve waste, i s  
rel ated t o  permanent deep geo l og i c  d i sposal at the SRP and not 
the i ss ues presented i n  th i s  E I S .  
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G-2 

G-3 

G-4 

Un i ted States Department of the I nter i or 
Off i ce of the Secretary 
Was h i ngton , D . C .  20240 

ER 8 1 /2063 

Nov . 20, 1 98 1  

Mr . Goetz K .  Oertel 
Act i ng D i rector 
Defense Waste and By P roducts 
Department of Energy 
Washi ngton ,  D . C .  20585 

Dear Mr. Oerte l : 

Thank you for your l etter of September 2 5 ,  1 98 1 , transm itt i ng 
cop i es of the draft envi ronmenta l  impact statement for the 
Defense Waste Proces s i ng F ac i l i ty,  Savannah R i ver P l ant , A i ken 
County, South Caro l i n a .  Our comments are presented accord i ng 
to the format of the statement or by subject . 

Groundwater 

P ast and current trends of water l eve l s  in we l l s  wi thdrawing  
water from the  Tusc a l oosa and  Congaree Format i ons  shou l d  be  
addres sed , and  future trends shou l d  be projected to furn i sh a 
bas i s  for impact con s i derat i on .  The potent i ometr ic  contours 
( p .  F -8 ,  F -9 ,  F - 1 0 )  for the McBean , Congaree , and Tuscal oosa 
Format i ons  shou l d  be dated or referred to  a dated source . 

On page F - 1 6 ,  i tem 2 shou l d  read U . S .  Geo l og i c  Survey Water
Supp l y  Paper 1 84 1 , not 1 3 1 4 .  

The defi n i t i on o f  aqu ifer o n  page GL-2 sho u l d  i nc l ude the funda
menta l  concept of permeab i l i ty ;  that i s ,  an aqu i fer not o n l y  
contai ns  water b u t  a l so c a n  transm i t  i t .  

Operat i on 

Sect i on 5 . 1 . 2 . 2 Nonrad i o l og i ca l  impacts - aquat i c  ecol ogy, states 
that the average d i scharge from the i ndustri al  wastewater treat
ment fac i l ity wi l l  be approx imate ly  0 . 7  percent of the average 
streamf l ow i n  Four Mi l e  Creek . Four Mi l e  Creek l ow f l ow data 
is not g i ven and no ment i on i s  made as to the poss} b l e  impacts 

A new paragraph has been added to Append ix  F, Secti on F . 4 ,  to 
address the s uggested top i c s .  Sources are provi ded for the 
poten t i ometri c  contour maps . 

Append i x  F ,  page F - 1 6 ,  Reference 2 ,  second l i ne ,  " 1 3 1 4 "  has been 
changed to " 1 84 1 " .  

The defi n i t i on of " aq u i fer" on page GL-2 of the G l o ssary has 
been changed . 

Sect i on 5 . 1 . 2 . 2 al ready states the DWPF eff l uents w i l l  be a smal l 
fract i on of the d i scharges from the F - and H-Areas . These d i s
charges are perm i tted under the NPDES system . The add i t i onal  
f l ow from the DWPF w i l l  be  of negl i g i b l e  consequence under any 
cond i t i on .  The l ow f l ow data have been added to Sect i on 5 . 1 . 2 . 2 .  
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G-6 

of these d i scharges i nto Four M i l e  Creek at l ow f l ow .  The f i nal  
statement shou l d inc l ude th i s  i nformat i o n .  

Secti on 5 . 1 . 2 . 3  Rad i o l og ica l  impacts - impacts o n  b i ota other 
than man states "Effl uents of the fac i l i ty wi l l  be mon i tored 
and maintai ned with i n  safe rad i o l og i cal protect i on l im its  for 
man ; thu s ,  no adverse rad i o l og i cal impact on res i dual  an imal s 
i s  expected . "  Th i s  sect ion contains no data to s upport th i s  
i nformat i on .  Th i s  report does not est imate rad i o l og i cal  doses 
to b i ota other than man and does not reference any work rel ated to 
th i s  subject . Further , the section does not comment on the rad i o
l o g i ca l  effects on the l oc a l  f l ora.  Th i s  i nformat i on shou l d  
be presented i n  the f ina l  statement . 

Unavo i dabl e  Adverse Effects 

Secti on 5 . 6 . 1  Construct i on , paragraph 2 states "Approximatel y  
1 40 h a ,  i nc l ud i ng a caro l ina  bay ,  wi l l  b e  removed from wi l d l i fe 
hab i t at duri ng construct i on .  A l though animal s wi l l  l ose some 
habi tat , the l osses wi l l  be i n s i gn i f i cant because extens i ve areas 
of s imi l ar habi tat ex i st throughout the s i te regi on . "  The use 
of the term i ns i gn i f i cant to descr i be th i s  degree of hab i t at 
l oss a l ong with the s imp l i st i c  rat i onal e that i t  does not matter 
if we destroy some because there i s  more where that came from 
is d i sturbing .  I nd i v i dual  an ima l s  wi l l  be d i sp l aced and the 
carrying capac i ty of the area wi l l  be reduced due to th i s  l oss 
of hab i tat . Further , the importance of wetl and l osses , name l y  
Sun  Bay ( caro l i n a  bay) , cannot b e  underestimated . Wetl ands are 
extremel y  important wi l d l i fe hab i tat and thei r  destruct i on shou l d  
not be taken l i ght l y .  A l l Federal agenc i es have been d i rected 
to take act i on to prevent the cont i nued destruct i on of wet l ands . 
The f i na l  statement shou l d  assess th i s  i ssue.  

We hope these comments wi l l  be hel pfu l  to you in the preparat i on 
of a f i n a l  statement .  

S i ncere ly ,  

Bruce B l anchard , D irector 
Env i ronmental P roject Rev i ew 

The conc l us i on concern i ng the rad i o l ogi ca l  impacts of the DWPF on 
b i ota other than man , as presented i n  Sect i on 5 . 1 .2 . 3 ,  i s  that i f  
man i s  protected from the harmfu l  effects o f  rad i at i on ,  other 
organ i sms wi l l  be protected . F i ve references are c i ted that sup
port th i s  conc l us ion .  Add i t i onal l y ,  a recent recommendati on of 
the I nternat i ona l  Comm i s s i on on R ad i o l ogi cal  P rotect ion ( I CRP Pub-
1 i cat i on 2 6 ,  J anuary 1 97 7 )  states : "The commi ss ion therefore 
be l i eves that if man i s  adequatel y  protected then other l i v ing 
th i ngs are a l so l i kel y to be protected . "  

The potenti a l  eco l ogi cal and wetl and impacts of construct i ng the 
DWPF were assessed as part of the s i te-sel ect i on process as wel l  
as for th i s  E I S  ( see Append i x  N ) . I n  recogn i t i on of the importance 
of potenti al  wetl and i mpacts ,  m i t i gat i on and mon i tori ng programs 
are being imp l emented to m i n imi ze poten t i a l  impacts . 
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Uni ted States Env i ronmental 
P rotect ion Agency 

Wash i ngton , D . C .  20460 

December 3 ,  1 98 1  

Mr . T .  B .  H indman , D irector 
ATTN : DE IS  for DWPF 
Waste Management Project Offi ce 
Department of Energy 
P .O .  Box A 
Ai ken , South Caro l i na 2980 1 

Dear Mr . H i ndman : 

I n  accordance w i th Sect ion 309 of the C l ean A i r  Act , as amended,  
the  U . S .  Env i ronmental  P rotecti on Agency ( EPA) has  rev i ewed the 
draft Env i ronmental Impact Statement ( E I S )  for the Defense Waste 
P rocess ing Fac i l ity,  Savannah R i ver P l ant ,  A iken , South Caro l i n a .  

B y  u s i ng gl ass as a base l i ne waste form i n  the ana l ys i s  and by 
acknow l edg i ng that another waste form wou l d  only be sel ected 
if its performance were s i gn i f i cantl y  better than the basel ine  
case ( g l as s ) , the Department of  Energy ( DO E )  a l l ows itse lf  addi 
t i onal  t ime for research on other poss i b l e  nucl ear waste forms , 
a l l ows other agenc i es ( EPA and NRC ) t ime to deve l op performance 
standards and other regu l at ions for nucl ear waste d i sposa l ,  and 
permi t s  conso l i dated dec i s i on-mak i ng for the waste form for DOE 
wastes at a l l  four DOE s i tes ( West Val l ey ,  Savannah , I daho Fal l s ,  
and Hanford ) .  We support th i s  approac h .  

EPA i s  presently prepar i ng genera l l y  app l i cable env i ronmenta l 
standards for the process ing and d i sposal  of h i gh- l eve l nucl ear 
waste . These standards are schedu l ed for proposal in early 1 982 
and may have an effect on DOE ' s  proposed faci l i ty.  We have d i s
cussed drafts of these standards w i th DOE ' s  staff, and we are 
cons i dering suggested changes . We expect to work c l osely w i th 
DOE i n  devel op i ng these standard s .  

The E I S  men t i ons that a wet l and wou l d  b e  f i l led prior t o  construc
t i on of the fac i l i ty .  The f i l l i ng o f  th i s  wetl and may requ i re 
a perm i t  under Sect i on 404 of the C l ean Water Act . DOE shou l d  
d i scuss the need for th i s  permit  w i th the Corps o f  Engi neers , 
who are the permitting  authori ty.  Whether a Sect ion 404 perm i t  
i s  needed shou l d  b e  d i scussed i n  t h e  f i nal  E I S .  

D i fferences i n  waste properti es a t  West Va l l ey ,  the I daho Chemical  
P rocess i ng P l ant,  Hanford,  and the  SRP  requ i re the  deve l opment of  
processes ta i l ored to each  type of waste . Research and devel op
ment programs on waste i mmob i l i zation and form for the SRP wi l l  
benef i t  the HLW management programs at other DOE s i tes . 

See the response to Comment 0 - 1 . 
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H-3 EPA does not bel i eve that DOE needs to dec i de now how to d i spose 
of the l ow-l eve l " sa l tcrete" wastes produced during the operati on 
of the proposed processi ng faci l i ty.  I t  i s  pos s i b l e  that regu l a
ti ons under devel opment mi ght requ i re mod i fi cat i on i n  DOE ' s  pro
posed method ; s im i l ar l y  new techno l og ica l  opti ons m i ght perm i t  
safer o r  more economi cal d i sposal of the "sa l tcrete . "  W e  suggest 
that the l and d i sposal  method be used as a basel i ne and that 
other a l ternati ves be consi dered at a future t i me i f  they appear 
to offer substanti al env i ronmental  and/or economi c advantages . 

The proposed proces s i ng f ac i l i ty i s  bad l y  needed , and we consi der 
the sol i d i f i cat i on of the h i gh - l evel radi oacti ve wastes at the 
S avannah R i ver P l ant as an env i ronmenta l l y  benef i c i al act i on .  
We h ave rated th i s  E I S  as Category 1 ( suff i c i ent  i nformat i on ) ; 
we h ave rate� the preferred a l ternati ve i denti f i ed i n  the E I S  as 
LO ( l ack of object i ons ) .  Shou l d  you h ave any questi ons concern i ng 
our rev i ew of th i s  project , p l ease cal l Dr . W .  Al exander W i l l i ams 
( 7 55-0790) of my staff . 

S i ncere l y  yours , 

P au l  C .  Cah i l l  
D i rector 
Offi ce of Federal  Act i v i t i es 

The DOE wi l l  d i spose of the decontam i n ated sa lt  i n  accordance 
w i th app l i cab l e  rad i oacti ve and chemical  waste d i sposal regu l a
t i ons . Sa l tcrete buri al has been i denti f i ed as the preferred 
method of d i sposal . Shou l d  a super i or method for sa lt  d i sposal 
be i denti f i ed in the future , it wou l d  be impl emented . 
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Penberthy E l ectrome l t  Internat i onal , Inc .  
Nucl ear Waste D i v i s i on 
63 1  South 96th Street 
Seatt l e ,  Wash i ngton 981 08 

November 25 , 1 98 1  

Attenti on Mr . T .  D .  H i ndman , D i rector 
ATTN : DEIS  Waste Management Project Off i ce 
Department of Energy, S avannah R i ver Project Offi ce 
P . O .  Box A ' 

A i ken , SC 2980 1 

Re :  Comments on  Draft DOE/E I S-0082D 

Gentl emen : 

We wi sh to comment as fol l ows , referri ng to page numbers i n  the 
draft : 

Page M-4 .  Reasonabl e  A l ternat i ves 

The draft states under Comment 8 that NEPA requ i res reasonab l e  
a l ternati ves . 

In test imony before Congres s ,  Professor Larry Hench tes t i f i ed 
that al umino- s i l i cate gl ass i s  more than a reasonab l e  al ternati ve ;  
i t  i s  a preferred waste form over soft boros i l i cate g l ass .  Yet 
a l umi no- s i l i cate gl ass is not be i ng consi dered . Why not? 

Waste form is not a spec i f i c  i ssue cons i dered in th i s  E I S .  As 
d i s cussed i n  Sect ion 3, boros i l i cate g l ass is used as the reference 
waste form for the DWPF . Waste form wi l l  be the subject of a fu
ture NEPA rev i ew.  

In  1 978- 1 979 , Dr.  L .  L .  Hench con s i dered ca l c i a-al umi no- s i l i cate 
( CAS ) g l asses to be s uper i or to boros i l i cate g l asses . However , 
he l ater changed h i s  eva l uat i on after l each tests showed no s i gn i f
i c ant d i fferences between the two types of gl asses and a l so 
rai sed questi ons about the durabi l i ty of the CAS g l asses if they 
were to be dev i tri f i ed e i ther in storage or in the format i on of a 
gl ass ceram i c .  Some of Dr . Hench ' s  more recent stud ies performed 
for Sweden l ed that country to conc l ude that CAS g l asses offer no 
substant i a l advantages over boros i l i cate g l ass  as the preferred 
waste form . ( L .  L .  Hench and Ladawen Urongse , Eva l uat i on of F i ve 
G l asses and a G l ass Ceram i c  for Sol i d i f i cat i on of Swedish N uclear 
Waste , KBS Techn i ca l  Report 80-22 . Stockholm , Sweden , August 1980 . ) 

DOE convened a spec i a l rev i ew commi ttee i n  m i d- 1 98 1 , before the 
pub l i cat i on of the draft DWPF E I S ,  to eva l u ate the v i tr i fi cat i on 
proposa ls  ( i nc l ud i ng a proposal to v i tr i fy SRP HLW) of Penberthy 
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1 - 3  

Page M-7 .  H i gher Durab i l ity  G l as ses 

In C omment 2 3 ,  the questi on of adequacy of boros i l i c ate g l ass as 
a f i n a l  was te form was a l ready rai sed . The rep l y  in the draft i s  
that hi gher durab i l ity gl asses wi l l  be consi dered i n  se l ec t i ng 
the f i n a l  was te form .  I c a l l i t  to your  attenti on that th i s  
consi deration has not been gi ven . 

I n  fact , there i s  a con s i derab l e  contes t go i ng on between the 
DOE and me to try to force the DOE to consi der h i gher durab i l i ty 
g l as ses of the a l umino-s i l i cate type . 

Why i s  consi derati on of h i gher durab i l i ty g l asses not cons i d ered 
in the draft? 

I wou l d  l i ke to poi nt out aga i n  that l ow- soda-cal c i a- a l i mi no
s i l i cate g l asses conta i n i ng rad ioacti ve f i s s i on products have 
been stud i ed by Atomi c Energy of C anada Ltd .  s i nce 1 958-60 . The 
c redenti a l s  of th i s  g l as s  fam i l y  are exce l l ent . T h i s  fami l y  
shou l d  not b e  i gnored aga i n .  

Page 3-3 . Comparati ve F l ow Sheets for Waste Proces s i ng 

F i gure 3 . 1  shows the reference  f l ow sheet . I t  i s  rather compl i 
c ated . I wi sh to ca l l i t  to your attent ion that a much s impl er 
f l ow sheet exi sts . A copy of th i s  f l ow sheet and a des cr i pti on 
are enc l osed . 

E l ectromel t I nternat i ona l  ( PE l ) ,  I nc .  The commi ttee a l so eval uated 
PE l ' s  comments on the DWPF v i tr i f i cat i on process . The f i nd i ngs of 
the F i na l  Report of the Penberthy E l ectromel t  Rev i ew Commi ttee 
state:  

Substi tuti on of the waste form recommended by Mr. 
P enberthy for e i ther the reference or the recom
mended a l ternati ve waste form cannot current ly  be  
j u s t i fi ed .  

The Commi ttee con c l u s i on was based o n  the current state of process 
deve l opment for boros i l i cate g l ass .  The expected prob l ems w ith 
manufactur i ng a CAS g l as s  offset i t s  marg i na l  improvement i n  l each
ab i l ity. Current stud i es i nd i cate that an order of magn itude i m
provement i n  l eachab i l i ty over boro s i l i cate g l ass  for the waste 
form does not s i gn i fi cant ly  red u ce the overa l l  d i sposal system r i sk . 

See the response to Comment 1 - 1 . 

Techn i ca l  eva l uati ons conducted by the DOE i n  rel ati on to the i nde
pendent P enberthy E l ectrome l t  Revi ew Commi ttee found the fol l owi ng : 

Conc l u s i on :  The Commi ttee be l i eves that no i ndus tri a l  
contractor ,  however exper i enced he may be ,  cou l d  impl e
ment PE l ' s  proposed so l i d i f i cati on proposa l s  so as to 
g a i n  the c l aimed techno l og i c a l  and cost advantages .  
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1 - 6  
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As can be seen from the f l ow sheet , the PE Process requ i res only 
that t he s l udge and/or s l urry be pumped to the gl ass-mel t i ng 
furnace where they are mi xed with dry compl ementary i ngred i ents , 
sand and l imestone . The mi xture fal l s  i n  the furnace and i s  
g l as s i f i ed after boi l i ng off the water . Th i s  s imp l e  f l ow sheet 
omits  12 of the steps wh i ch are shown in F i gure 3 . 3 , and shou l d  
be consi dered i n  the f ina l  E I S .  

P age 3-5 1 .  Al ternati ves E xc l uded from Detai l ed Consi derati on 

An error i s  made at the bottom of t h i s  page i n  stati ng that about 
20 t imes the vo l ume of waste must be transported to a repos i tory 
if the enti re contents of the waste tanks is made i nto gl ass with
out separat i on of i nert salts . The correct f i gure is 5 t imes the 
vol ume of waste . 

Th i s  same error i s  g i ven i n  the f i rst paragraph under 3 . 5 . 1 .  

The statement i n  paragraph 2 that the techno log ical , env i ronmental , 
economi c and safety probl ems of the gl ass i fy everyth i ng approach 
far outwe i gh the benefits i s  fa lse .  Th i s  subject i s  act i ve l y  i n  
contest at the present t ime, and the env i ronmental impact state
ment shou l d  not make such a sweep i ng assumpt ion concern i ng an 
al ternati ve wh i ch has been exc l uded from detai l ed consi derat i on .  

In  paragraph 4 of th i s  sect ion ,  the statement i s  made that there 
are uncertai nti es in the process .  Th i s  is i ncorrect .  A furnace 
of product ion s i ze has been bu i l t  and a s i x-week s '  product ion 
demonstrat i on has been made . The furnace processi ng i tse l f  i s  
very s imi l ar to i ndustri a l  processes wh ich  have been wel l  
devel oped i n  i ndustry starti ng i n  1 952 . 

The E I S  shou l d  cons i der the use of can i sters contai n i ng seven tons 
of gl ass each in ca l cu l ating transportati on and repos i tory costs .  
By th i s  method , the  number of  cani sters for the reference process 
vs the PE P rocess wi l l  be s ubstant i a l ly the same . 

Th i s  conc l us i on i s  based upon our eval uat i on of the 
techn i cal weaknesses of some of the pri nc i pa l  PEl proc
ess features ( Sect i on I I I  A) and of the def i c i encies of 
the PEl  cost est imates ( Sect i on I I I  B ) . 

Conc l us i on :  The Comm i ttee fi nds that there are not ade
quate eng i neeri ng bases for P E l ' s  content i ons regard i ng 
project costs and that ,  s i nce no eng i neeri ng i nforma
t i on of a profess ional l y  recogni zed nat ure has been 
c i ted in support of the l ower est imated costs ,  program
mat i c  act i on and change by the Department on the bas i s  
o f  PE l ' s  proposa l s  i s  not warranted . Accord i ngly,  we 
recommend , wi thout reservat i on ,  that DOE not adopt PE l ' s  
proposa l s  for sol i d i fyi ng West Val l ey and Savannah R i ver 
wastes . The Commi ttee recommends further that there 
be an ear l y  end to the exces s i ve unproduct i ve effort 
wh i ch has been spent in eval uat i ng the P E l  proposa l s .  

The total amount of waste that can be comb i ned with  a g l ass waste 
form is l im ited not on l y  by the total  we i ght percent of waste i n  
the g l ass ,  but the wei ght percent o f  spec i f i c  e l ements i n  the waste . 
Based on a 1 5-wei ght percent sod i um oxi de l im itat i on i n  the gl ass 
and the h i gh sod i um content of the salt  fract i on of SRP h i gh - l eve l 
waste , ca l cu l at i ons show that the vol ume of waste produced by 
v itrifying s l udge and sa lt  i s  approx imatel y  1 9  t imes that produced 
by v i tr i fying s l udge and rad i onuc l i des removed from sal t .  

The techno l og i cal , env i ronmental , econom i c ,  and safety probl ems 
h ave been i dent i f i ed i n  Sect ion 3 . 5 . 1 .  

The uncert a i nt i es i n  the process are not a d i rect reference to the 
furnace but to the ent i re process of i mmob i l i z at i on in a remote
hand l i ng env i ronment .  

The DWPF cani ster s i ze i s  be i ng opt imi zed i n  re l at i on t o  proc
ess i ng and repos i tory req u i rements. Immob i l i zat i on without 
separat i on is d i scussed in the response to Comment 1 -4 and i n  
Sect ion 3 . 5 . 1  of the E I S .  
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Correspon d i ng l y, the number of cur i es d i sposed of i n  a g i ven 
area of reposi tory wi l l  al so be the same . 

A further advantage of the PE Process for g l ass i f i cat i on wi thout 
separati on of s l udge and sal t is that the PE Process has greater 
tol erance for vari at i on i n  the sl udge compos i t i on comi ng to the 
furnace. The vol ume of gl ass i s  5 t imes greater, as menti oned 
above , and therefore the sl udge content in the f i nal  gl ass i s  
on l y  one-f i fth a s  much. Gl ass properti es wi l l  not vary appre
ci ab l y even though there are var i at i ons in the s l udge content 
and compos i t i on .  

B-7 . Pres umed Del ay i n  Hot Start-up of the DWPF 

It is presumed i n  B . 2 . 1 . 5  if a form other than boros i l i cate g l ass 
is sel ected , the hot start-up of the DWPF wou l d  be del ayed . Th i s  
i s  i ncorrect . The p l an for start-up of DWPF by the SRL process 
is now 6 or 8 years away. By contrast ,  the PE Process with i ts 
s impl er fl ow s heet can be started up i n  3 years.  The demonstra
t i on furnace i s  al ready ava i l ab l e ,  and can be sh i pped to Savannah 
R i ver Laboratory for immedi ate tracer operati on .  

B-4 . Sel ecti on of Waste Form 

B . 2 . 1 . 1  is def ic i ent i n  l i st i ng 1 1  waste form candi dates wi thout 
i nc l ud i ng al so the al umi no-si l i cate g l ass wh i ch was rated h i gher 
than boros i l i cate gl ass by Dr. Hench when he appeared before 
a Commi ttee of Congress .  

Why i s  s uch an exce l l ent candi date omi tted from th i s  sel ecti on 
l i st ?  

If  the al umi no- s i l i cate gl ass fami l y  i s  i nc l uded i n  consi derat i on ,  
the statement on B-6 , i tem 2 h as to be mod i f i ed because i t  i s  i ncor
rect . Al umi no- s i l i cate i s  easi er to make than boros i l i cate gl ass . 

I tem 1 states that boros i l i cate g l ass i s  the best overal l choi ce 
of waste form at this time, but the statement i s  not correct . 
A l um i no-s i l i cate i s  superi or ,  as i nd i cated by the Penberthy 
E l ectromel t  R ev i ew P anel i n  the ir  report of November 1 6 , 1 981 , 
on page 53 . The quotat i on i s  as fol l ows : 

"The gl ass compos i t i on proposed by Mr . Penberthy 
h as super i or chem i ca l  durab i l i ty over the reference 
boros i l i cate gl ass . "  

See the response to Comment 1-3 . 

See the response to Comment 1 - 1 . D I m '" 



1 - 1 0  B-3 .  Se l ect i on o f  A l ternate Waste Forms 

It i s  stated i n  paragraph 2 that the assessment and sel ecti on 
of a l ternate waste forms for further analys i s  ended in December 
1 979 .  Dr . Hench test i f i ed i n  favor of soda-ca l c i a- a l um i no
s i l i cate g l as ses before Congres s and was then and i s  now a member 
of a revi ew panel for Savannah R i ver Labor atory. H i s  test imony 
was g i ven in May of 1 979 , we l l  before the end i ng of the candi date 
se l ecti on t ime. W hy was a l umi no- s i l i cate g l ass omi tted even 
from cons i derat i on ?  

1 - 1 1  I rea l i ze that Savannah R i ver Laboratory i s  fearfu l  of mak i ng 
a l umi no- s i l i cate g l as s  and does not have furnace capab i l i ty for 
doi ng so, but th i s  does not mean that the i ndu stry is s im i l ar l y  
def i c i ent . In any case , the des i rab l e  qu a l i t i es of the a l um ino
s i l i cate g l ass are s uffi c i ent to requ i re consi derati on of that 
waste form, even though some organ i zat i ons do not have the ab i l 
ity to process the materi a l . 

P l ease acknowl edge rec e i pt of these comment s .  

Y ours tru l y ,  

PENBERTHY ELECTROMELT INTERNATIONAL , I N C .  

Larry Penberthy 

LP/nc 

Enc :  P e  Process F l ow Sheet and Descr i p t i on 

See the response  to Comment 1 - 1 . 

See the response to Comment 1 - 1 . 
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Un i ted S tates 
Nucl ear Regu l atory Comm i s s i on 
Was h i ngton , D . C .  20555 

Waste Management Proj ect Offi ce 
ATTN : T. B .  H i ndman , D i rector 
U. S. Department of Energy 
Savannah R i ver Project Off i ce 
P .  O .  Box A 
Ai ken , SC 2 9801 

Dec . 03, 1 981  

Dear Mr. H indman : 

I t  shou l d  be noted that the f i nal  E I S  shou l d  c l arify the rati onale  
for sel ecti ng the  preferred immobi l i zat i on a l ternati ve and ensure 
that a l l  the a l ternati ves are treated equal ly .  Spec i f i c a l l y ,  
three immob i l i zati on al ternati ves (reference , de l ay of reference , 
and staged ) were anal yzed i n  the DE I S .  Of these three al terna
t i ves , the staged approach has been i denti f i ed as the preferred 
al ternat i ve by DOE . The bas i s  for th i s  sel ecti on appears to be 
the conc l us i on set forth in the DE IS  ( p .  xxv i )  that the " adverse 
effects of the staged-process al ternati ve are ant i c i pated to be 
somewhat l ess  than those of the other a l ternat i ves . "  The summary 
sec t i on of the DE IS  imp l i es that the reduced adverse env i ronmental 
effects resu l t  from imp l emen t i ng the process i n  stages . However , 
the deta i l ed descri pt ion of the staged approach i nd i cates that 
several major des i gn changes have been i ncorporated i nto th i s  al 
tern ati ve .  I t  appears that many of the env i ronmental advantages 
of th i s  a l ternati ve ,  i nc l ud i ng the reduced capi tal i nvestment ,  
are a res u l t  of these des i gn changes rather than imp lementing 
the process i n  stages . Furthermore , it  is  not apparent from the 
DE I S  that these same desi gn changes cou l d  not be i ncorporated i nto 
the reference al ternati ve .  Thu s ,  the bas i s  for sel ect i ng the 
staged approach is not c l ear i n  the DE I S .  

The bas i s  for sel ecti ng the staged approach i s  c l ar i f i ed by the 
add i t i ons to the text on page 3-1 and in Sect i on 3 . 3  ( page 3-34 ) . 
See al so the response to Comment E - l . 
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We appreci ate hav i ng had the opportun i ty to rev i ew and comment on 
the DE I S .  It  i s  hoped that these comments wi l l  b e  of assi stance 
in prepar i ng the f i n a l  env i ronmental impact statement on both 
the DWPF and the West Val l ey proj ect . Members of my staff are 
avai l ab l e to d i scuss these comments wi th you or members of your 
st�ff if you des i re .  

S i ncere l y ,  

John B .  Mart i n ,  D i rector 
D i v i s i on of Waste Management 

Encl os ure : 
As stated 

Comments on 

Draft Env ironmental Impact Statement 

for the 

Defense Waste Process i ng Fac i l i ty 
Savannah R i ver P l ant , Ai ken , South Caro l i na 

( U . S . Department of Energy, DOE/EI S-0082D,  September 1 98 1 ) 

By 

D i v i s i on of Waste Management 

November 1 98 1  
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J-3 

J-4 

Chapter 1 

1 .  Proposed act i on ,  Sect i on 1 . 2 . 1 ,  pp. 1 -2 and 1 -3 

The DE I S  st ates that the reference waste form ( i . e . , boros i l i cate 
g l as s )  i s  the env i ronmenta l l y  conservati ve waste form opt i o n .  
The statement i s  made that :  

"Because another waste form w i  1 1  not be chosen un 1 ess i t  
has process/product character i st i cs equal to or better than 
those assumed for boros i l i cate monol i th s ,  the anal yses can 
be consi dered l im i ti ng for any waste form in that the ana ly
ses i n  the E I S  wi l l  represent conservati ve con d i t i on s "  
( p .  1 -3 ) . 

I t  i s  possi b l e  that process i ng of a d i fferent waste form wi l l  i n
vol ve d i fferent process effl uents or effects . Thus ,  an al ternate 
waste form choi ce may be l es s  conservat i ve than the reference 
waste form opt i on from the v i ew poi nt of env i ronmental impact s .  
Th i s  pos i t i on shou l d  b e  reassessed when DOE se l ects a f i nal  waste 
form i n  October , 1 983 . 

C hapter 2 

1 .  D isposal  Strategy Al ternati ves, Sect ion 2 ,  p. 2-2 

The second paragraph states that " the reference reposi tory des i gn 
cond i t i ons for al l geo l og i c  med i a  under cons i derat i on and the 
waste pack age desi gn wi l l  be known before the fi nal defense waste 
form is sel ected in October , 1983 . "  

Th i s  statement shou l d  be reassessed i n  October 1 983 to assure that 
the subject programs have res u l ted i n  suff i c i ent i nformat i on to 
warrant mak i ng a dec i s i on on the fi nal waste form .  

2 .  Character i s t i cs of the W astes , Sect i on 2 . 1 ,  p. 2-5 

In the top paragrap h ,  the D E I S  states : 

" The estimated number of can i sters requ i red for the SRP 
waste is l ess than one-tenth of that requ i red for commerci al 
waste . With the addi t i onal  advantage of a h i gher repos i tory 
l oadi ng poss i bl e for the defense waste whi ch produces on l y  
about one-tenth the heat outpu t ,  the impacts of d i spos i ng 

In sel ect i ng a f i nal waste form, the DOE wi l l  consi der the process/ 
product character i st i cs and the associ ated env i ronment al impacts . 

The generi c  reference repos i tory cond i t i ons for al l host rocks 
are schedu l ed to be ava i l ab l e  in  ear l y  1 982 . These condi t i ons 
wi l l  be used in the impact an alyses for sel ect i ng the waste form . 

To convert the est imate from a 250-GWe base to a 1 80-GWe base, 
the correspondi ng parameters woul d  be mul t i p l i ed by 0 . 72 ( DOE/ 
E IS-0046F ,  page 3 . 1 4 ) . Pages xxi i i  and 2-5 and Tab l e  2 . 1  have 
been changed accordi ng ly .  
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of the SRP defense waste on the repos i tory program shou l d  
be  m i n i ma l . " 

The number of can i sters needed for commerc i a l HLW was ca l cu l ated 
by assumi ng a 2 50 GWe nucl ear i ndu stry by the year 2 000 and normal 
reactor l i fe .  More recent forecas ts  by DOE ind i cate that on ly  
1 80 GWe of nucl ear generati ng capac i ty wi l l  be on- l i ne by  the  year 
2 000 . 1 U s i ng the smal l er growth estimate ,  l es s  spent fue l wou l d  
be d i scharged than projected i n  the D E I S .  The estimate of com
merc i a l  h i gh l eve l wastes in the f i na l  E I S  shou l d  ref l ect the 
more recent projecti ons for commerc i a l  nuc l ear gener ati ng capac ity.  

l /Letter dated March 27,  1 981  from Omer F .  B rown , I I ,  Attorney, 
Offi ce of the General  Counse l , U . S .  Department of Energy to 
Marsha l l  E .  Mi l l er ,  E sq . , Adm i ni strati ve Judge , U . S .  Nuc l ear 
Regul atory C ommi s s i on ( submi tted in reference to P roposed Rul emak
i ng on the Storage and D i sposa l  of Nuc l ear Waste ( Waste Confi dence 
Ru l emak i ng ) ,  NRC Docket No . P R-50 , 51 (44 FR 6 1 372 ) ) .  

Chapter 3 

1 .  Reference I mmo b i l i z at ion A l tern ati ve , Secti on 3 . 1 ,  p.  3-3  

The process des cri p t i on for the reference , del ayed,  and staged 
immo b i l i z at i on a l ternati ves shows that stronti um and ces i um wi l l  
be removed from the sa l t  so l ut ion and mi xed wi th the s l udge for 
i n corporat i on in the boros i l i cate g l as s .  S i nce the stronti um and 
cesi um are at l east parti a l ly  separated from the other h i gh-l eve l 
wastes i n  the process i ts e l f ,  DOE shou l d  cons i der the proces s i ng 
and waste d i s posal  advantages and d i sadvantages of encapsu l ati ng 
the ces i um and stronti um separate ly  from the other h i gh- l eve l 
wastes . S i nce cesi um and stronti um are prime contri butors to the 
total heat generat i on rate of a h i gh- l eve l was te cani ster , the 
separation of these rad i onuc l i des wou l d  res u l t  in a much l ower 
heat generat i on rate for those HLW  cani sters that do not conta in  
the  C s  and  Sr and thus  permit  s imp l i f i ed waste pack age des i gn s .  
F o r  those cani ster s ,  the heat remova l  pro b l em s  as soci ated wi th 
permanent h i gh-l eve l waste d i sposal  i n  a mi ned geo l og i c  repos i tory 
mi ght be a l l ev i ated . Th i s  i ssue sho u l d  be cons i dered and eva l u
ated i n  the f i na l  E I S .  

Most ( 99 . 8  percent ) o f  the stronti um i s  i n  the s l udge fracti on 
and wou l d  not be recovered . On ly  a very smal l fracti on ( 0 . 2  
percent ) i s  recovered from the supernate . 

The waste l oad i ng i n  the reference boros i l i cate g l ass i s  set 
es senti a l l y  by chemi stry ( i . e . ,  nonrad i oacti ve const ituents such 
as a l umi num compounds )  through i ts effect on proce s s i ng cons i der
ati ons (temperature-v i sco s i ty rel ati ons h i p )  and not by therma l  
l oads . Hence, the separate hand l i ng of  cesi um and stronti um 
wou l d  i ncrease rather than decrease the number of can i sters re
qu i red . 

The heat l oad i ng of the reference SRP waste can i sters contai n i ng 
ces i um and stronti um i s  so l ow ( approximate ly  400 watts/can i ster ) 
that the heat remova l  capab i l i ty i n  a mi ned geo l o g i c  reposi tory 
wi l l  not be stres sed . The ces i um and stronti um l oad i ng i n  the 
waste cani sters is b e i ng con s i dered as part of the waste form 
optim i z at i on .  
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2 .  P roces s des cr i pti on ,  Secti on 3 . 1 . 1 ,  p. 3 . 3  

The f i r st paragraph s tates : 

"H i gh- l ev e l  rad ioacti ve wastes are s tored i n  tanks  at SRP 
as i nso l ubl e sl ud ges , prec i p i tated sa l ts and s upern atant 
l i qu i d . "  

Are these waste fracti ons combi ned or s egregated? I f  they are 
segregated , F i gure 3 . 1  shou l d  show how the s upernatant l i qu i d  
f i ts i nto the process fl ow . 

3 .  Des cri pti on  of was tes , Sect i on 3 . 1 . 1 . 1 ,  p. 3-4 

The DE IS  states on page 3-4 that the proj ected tota l  vo l ume of 
wastes to be stored in tan k s  by 1 989 i s  1 5 , 000 m3 of s l udge,  
62 , 000 m3 of s a l tcak e ,  and 2 4 , 000 m3 of s upernatant l i qu i d .  How
ever , on page 3 -35 ,  it i s  stated that the vol ume of wastes i n  
1 988 wi l l  be 1 5 , 000 m3 o f  sl udge , 60 , 000 m3 o f  sa l tcake , and 
30, 000 m3 of s upern atant l i qu i d .  Wh i l e  the d i ff erences in these 
e stimates are not s i gn i f i cant , the f i na l  E I S  cou l d  be improved 
w ith a more thorough and compl ete descri p t i on of the vo l ume of 
the vari ous  wastes as a funct i on of time and a l so a des cr i pti on 
of the contents of the tan k s .  ( For examp l e ,  i t  i s  our understand
i n� th at some of the tank s  conta in  pri mari l y  s l udge wi th l i ttl e 
s upernatant l i qu i d  wh i l e  other tanks  conta i n  a mixture of s l udge , 
supernatant l i qu i d ,  and s a l tcake . ) 

4 .  P roces s i ng and d i sposa l of decontami n ated s a l t ,  Sec
ti on  3 . 1 . 1 . 7 ,  pp. 3-8 and 3-9 

It i s  s tated in the l as t  paragraph that at the end of each operat
i ng peri od the e qu i pment and p i pe l i ne u sed to transport sa l t crete 
to trenches wi l l  be f l ushed , and the f l ush water wi l l  be d i s
charged to the trench.  I nformati on concerni ng the  chemi cal  compo
s i t i o n  of the f l ush water and the quanti ty of f l ush  water expected 
to be d i s charged at the end of an oper at i ng peri od s hou l d  be pro
vi ded i n  the f i n a l  E I S .  DOE shou l d  eval uate the impacts of d i s
charg i ng fl u sh water to the trench on the c l ay l i ner,  of l eachate 
m i grat i o n ,  on retardat i on by i on exchange , and any res u l tant im
pact on the groundwater system. If i t  is i ntended that fl ush 
water wi l l  be absorbed i nto the unsol i d i f i ed cement mono l i th ,  
testi ng shou l d  be performed to ass ure that th i s  l i qu i d  wi l l  become 
so l i d i f i ed .  

The three forms l i sted i n  th i s  s ummary statement are des cri pti ve .  
The s upernatant l i qu i d  i s  evaporated to prec i p i tated s a l t s .  The 
prec i p i tated s a l ts ( sa l tcake )  o n l y  consti tute a storage form . 
They are red i sso l ved before b e i n g  fed to the DWPF process .  The 
fl owsheets ( F i gures 3 . 1 ,  3 . 1 5  and 3 . 1 6 )  show correct ly  that two 
waste streams--s l udge- s l urry and d i sso l ved sa l t-- are fed to the 
DWP F .  

NRC ' s  understand i ng of the waste compos i t i on s  i n  the SRP tanks 
is correct . The d i fferences b etween the 1 988 and 1 989 proj ec
ti ons refl ect the smal l s l udge generati on rate and the res u l ts 
of the ongo i ng i nterim waste man agement program.  The i nterim 
waste management program, wh i ch was des cr i bed i n  the F i na l  E n
v i ronmental 1m act Statement Su l ement to ERDA- 1 537  Se t .  
1 977  Waste Mana ement 0 erat i ons  S avannah R i ver P l ant , DOE/ 
E I S -0062 , i nc l udes s uch operat i ons as conso l i dati ng s l udge and 
converti ng supernatant l i qu i d  to sa l tcake .  

The process for produc i ng and emp l ac i ng s a l t crete i n  an engi neered 
l andfi l l  i s  under deve l opment .  Performance cr i teri a ,  i nc l ud i ng 
short- and l ong- term envi ronmental acceptab i l i ty,  are bei ng estab
l i shed . I n  the preferred staged a l ternat i ve concep t ,  the stage two 
f ac i l i ty wi l l  not be bu i l t  for several years . The vol ume , chemi ca l  
content , and  rad i onuc l i de l eve l  of  the f l ush  water are negl i g i b l e  
compared with the water content, chemi ca l  content, and rad i onuc l i de 
l eve l  of the sa l tcrete.  I f  the  d i s charge of the f l ush  water onto 
the sa l tcrete in s l ug f ash i on i s  proj ected to cause prob l em s ,  the 
f l ush water wi l l  be segregated and recyc l ed .  See a l s o  the re
sponse to Comment E-9 on the descr ipt ion of the sa l tcrete R&D 
program wh i ch wi l l  deve l op the needed data .  
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J-9 5.  Tab l e  3 . 5 ,  p. 3 - 1 0  

I n  order t o  compl ete l y  c l ass i fy the sal tcrete , the C 1 4 , N i 59 , 
N i 63 , and Nb94 concentrat i ons shou l d  be determ i ned . 

J - 1 0  6 .  DWPF s i te ,  Sect i on 3 . 1 . 2 . 1 ,  p. 3- 1 2  

Th i s  sect i on uses e l even operati onal  and env i ronmental  cri ter i a  to 
se l ect a s i te for the DWP F .  In  app l yi ng these cri teri a t o  three 
candi date s i tes , the DEIS  refers to spec i f i c  s i te features wh i ch 
are not l abel ed on F i gure 3 . 6 .  I n  the f i nal E I S ,  F i gure 3 . 6  
shou l d  show where these s i te features are l ocated . 

J - l l 7 .  Sal tcrete buri al  s i te ,  Section 3 . 1 . 2 . 2 ,  p. 3-1 4 

The DE IS  states that based on the NRC waste c l as s i f i cat i on gu i de ,  
l ong-term adm i n i strat i ve contro l i s  not requi red for contam i n ated 
salt  fi xed in concrete ( sal tcrete) and that buri al at i ntermed i ate 
depths of greater than 10 meters is needed . These statements 
shou l d  be mod i f i ed to correctl y  refl ect the requi rements of 
1 0  CFR 6 1 . The requ i rement for adm i n i strat i ve control i s  i nde
pendent of waste c l as s i f i cat i on and th i s  waste wou l d  not requ i re 
bur i a l  at an intermed i ate depth . 

J - 1 2  8 .  Tab l e  3 . 7 ,  p. 3- 1 5  

Tab l e  3 . 7  compares the mer i ts and fau l ts of the proposed and two 
al ternati ve s i tes for the DWPF . The preferred s i te,  S ,  has some 
major d i sadvantages rel at i ve to the al ternati ve s i te ,  A ,  wh i ch 
were not d i scussed i n  the text of the DE I S .  These i nc l ude:  

1 )  S i te S wou l d  el im inate a wet l ands wh i l e  s i te A wou l d  
on ly  reduce the eco l ogi cal val ue of a wet l ands . 

The max imum poss i b l e  concentrati ons  of 59N i ,  63N i ,  and 94Nb 
have been adde� to Tabl es 3 . 5 ,  3 . 24 ,  and 5 . 39 .  Quanti tati ve 
est imates for 4C i n  the DWPF sa lt  are not yet ava i l ab l e ,  but 
are bei ng obtai ned in  an ana lyt i cal  program that i s  current l y  
i n  progress .  The maximum poss i b l e  concentrat i on i s  expected 
to be we l l  bel ow one that wou l d  have s i gn i f i cant envi ronmental  
impacts . Tabl es 5 . 40 and 5 . 4 1  have al so been mod i f i ed as  
appropri ate . 

F i gure 3 . 6  has been mod i f i ed to show road des i gnat i ons and the 
l ocati ons of waste tanks .  Tabl e  3 . 7  compares S-Area and al ter
nat i ve S i tes A and B with respect to the 1 1  cri ter i a  i n  Sect ion 
3 . 1 . 2 . 1 .  F i gure 3 . 6  can address only Criter i a  1 ,  2 ,  6 ,  and 9 ;  
Cri ter i a  1 ,  2 ,  and 9 were reworded for ease o f  compari son . 

The draft E I S  statements on l ong-term adm i n i strat i ve control 
of the sal tcrete bur i a l  ground and buri al at intermedi ate depth 
refl ect consi derat i ons in an earl i er draft of 10 CFR 6 1 . The 
text of Secti ons 3 . 1 .2 . 2 and 5 . 4 . 2  in the f i n a l  E IS has been re
v i sed to refl ect the present req u i rements of the draft of 
10 CFR 6 1 . The des i gn ,  operat ion ,  and c l osure of the engi neered 
l andfi l l  sa ltcrete bur i al w i l l  be in comp l i ance w i th app l i cab l e  
rad i oact i ve and nonrad i oacti ve waste d i sposal  regu l at i ons . 

The smal l wet l and ( Sun Bay) i n  S-Area i s  descri bed i n  Sec t i ons 
4 . 5 . 1 , 4 . 6 . 1 ,  and 4 . 6 . 2 .  The effects of e l imi nating Sun Bay 
duri ng the construct i on of the DWPF are d i scussed i n  Secti on 
5 . 1 . 1 . 2 .  The l oss of Sun Bay i s  d i scussed further i n  Append i x  N .  
However , as poi nted out i n  Tab l e  3 . 7 ,  the constructi on of the 
DWPF at S i te A wou l d  impact other wet l ands , wh i l e  construct i on 
at S i te B wou l d  impact Upper Three Runs Creek . Thus ,  construct i on 
at any candi d ate s i te wou l d  have some fl oodp l ai n/wetl ands i mpacts . 
S-Area ,  though not the eco l og ica l l y  preferred s i te ( see Sect ion 
3 . 1 .2 . 1 ) ,  was sel ected for safety and operati onal  advantages . 
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2 )  Constructi on runoff and storm sewers from s i te S wou l d  
d i scharge i nto the tri butar i es of a rel ati vely undi sturbed 
stream ( Three R uns Creek ) .  Usi ng s i te A wou l d  not affect 
Three R uns Creek . 

3 )  Wastewater d i scharges from s i te S must be pumped to Four 
M i l e  Creek ( d i stance not gi ven ) .  Wastewater d i s ch arges 
from s i te A cou l d  fl ow i nto Four M i l e  Creek wi thout pumpi ng . 

J - l 3  9 .  Sal tcrete bur i al s i te,  Secti on 3 . 1 . 2 . 2, pp .  3 - 1 4  t o  3 - 1 6  

A s  stated i n  the t h i rd paragraph ( bottom of p .  3- 1 4 ) , a m i n i mum 
depth of " at l east 1 8  m from the f i nal grade l evel to the max imum 
l eve l of the water tab l e" i s  requi red for l andf i l l  des i gn .  I n  
the fi nal E I S ,  DOE shou l d  expl a i n  the bas i s  for t h i s  cri ter i a  and 
i ts rel ati onsh i p  to the des i gn objecti ves of the d i sposal s i te .  
I t  woul d  b e  more appropri ate t o  spec i fy t h e  m i n imum d i stance 
requ ired between the bottom of the engi neered l andfi l l  and the 
h i gh water tab l e . 

J- 14  10 .  Decontam i nated s a l t  sol i di f i cati on and d i sposal , Sec
ti on 3 . 1 . 3 . 2 ,  pp. 3- 1 7  and 3 - 1 8  

Sal tcrete ( sal t sol i d i f i ed i n  concrete ) i s  a waste form that has 
not been routi nely generated and d i sposed of in commerci al d i s
posa l  s i tes . Al though the DE I S  notes that add i t i onal  research 
and devel opment or engi neering devel opment programs need to be 
performed pr i or to impl ement i ng the descr i bed approac h ,  the spe
c i fi c  programs have not been i dent i f i ed .  The fi nal  E I S  shoul d 
contain  a sect i on on the research and devel opment programs that 
are underway or pl anned for ass uri ng that the des cri bed approach 
wi l l  prov i de su i tab l e  l ong-term performance . 

The water qual i ty and b i ota  of Upper Three R uns Creek , a rel at i ve l y  
undi sturbed stream, are descri bed i n  Section 4 . 6 . 2 ;  the effects on 
Upper Three R uns Creek of construc t i ng the DWPF at the S-Area are 
d i s cussed i n  Secti on 5 . 1 . 1 . 2 ,  wh i ch al so d i scusses m i t i gati on 
measures and mon i tori ng programs duri ng constructi on .  ( Opera
t i onal  i mpacts to terrestri al and aquat i c  systems are expected 
to be of l i tt l e  consequence . )  As i nd i cated in Sect i on 3 . 1 . 2 . 1 ,  
S i te A i s  preferred ecol ogi cal l y  because construct i on impacts 
wou l d  pr imari l y  affect the rel at i ve l y  degraded Four M i l e  Creek 
rather than Upper Three Runs Creek . However, as noted i n  Secti on 
3 . 1 . 2 . 1  and above , cons i derat i on of many factors l ed to the se
l ection of S-Area as the preferred construct i on s i te .  C urrent l y ,  
storm water i s  d i scharged i nto Upper Three R uns Creek from 
several  SRP faci l i ti es with no observab l e  impacts . S imi l arly,  
storm runoff from the DWPF to Upper Three R uns Creek shou l d  not 
cause any env i ronmental concerns .  

Wastewater d i scharges duri ng operat i on wi l l  be pumped t o  H-Area 
and rel eased to a tri butary of Four M i l e  Creek t hrough e x i st i ng 
d i scharge systems ( a  total d i stance of about 1 . 5 k i l ometers;  
see  F i gure 3 . 6 ) . The cost of  d i scharging t h i s  waste to Four 
M i l e  Creek i s  mi nor and not consi dered to be a maj or d i sadvantage 
of l ocat i ng the DWPF i n  S-Area .  

The 1 8-meter cr i ter i on d i scussed i n  Sect i on 3 . 1 . 2 . 2  refl ects 
prev i ous ly  projected NRC req u i rements for i ntermedi ate-depth 
buri al , EPA requi rements for l ocat i ng the l andf i l l  c l early above 
the h i stor i c  h i gh water tab l e , and the verti cal extent of l and
f i l l  components . In the f i nal  des i gn ,  cons i derat i on wi l l  be 
gi ven to the most appropri ate p l acement of the l andf i l l  w i th 
respect to grade l evel and water tab l e .  A m i n i mum d i stance 
between the bottom of the l andf i l l  system and the maximum ( h i s
tori c )  h i gh water tab l e  wi l l  be spec if ied as part of the f i nal  
des i gn .  Al so, see the response to  Comment J- l l .  

The research and deve l opment program i s  d i scussed i n  the response 
to Comment E-9 .  

.0 I 
" " 



1 1 .  Decont aminated sa lt  sol i d i f i cat i on and d i sposa l  fac i l i ty, 
Section 3 . 1 .3 .2 ,  pp. 3-1 7 and 3 - 1 B  

J-1 5 The sa l tcrete sol i d i f i cat i on operat i on and the process control 
shou l d  be d i s cussed in more deta i l .  Spec i f i ca l ly,  if  the so l i d i 
fi cat i on i s  to be performed i n-trenc h ,  the process control to as
sure that the mono l i th is comp l ete ly  and homogeneou sly so l i d if i ed 
shou l d  be i dent i fied .  It  shou l d  a l so be  spec i f i ed whether the 
mono l ith wi l l  consi st of successi ve l ayers or segments of d i screte 
dimens i ons . 

Leach rates for the sal tcrete mono l ith shou l d  be spec ifi ed and 
d i scussed . The effect of the s a l ts on the c l ay l i ner shou l d  al so 
be addressed . 

J- 16  S i nce the sa l tcrete waste has  very l ow act i v i t i es and does not re
q u i re an i ntruder b arr i er,  an al tern ati ve wh i ch shou l d  be i nvest i 
gated i s  the d i sposal of the waste c l oser t o  the surf ace to 
i ncrease the d i stance between the waste and the groundwater tab l e .  
The sal tcrete wastes shou l d  be , i n  al l cases , be l ow the depth of 
frost penetrati on and above the h i ghest groundwater l eve l s .  

J-1 7 Use of l ow-permeab i l i ty soi l s  cou l d  res u l t  i n  " bath-tubb i ng"  i f  
the top surf ace of the c l ay l i ner system f a i l s  and there i s  ava i l 
ab l e  pore space i n  the sal tcrete .  In  add i t i on ,  the c l ay l i ner 
under the sal tcrete may actual ly i nduce cap i l l ary r i se of water 
i nto the sal tcrete if constructed too c l ose to the water tab l e .  
Th i s  l i ner concept shou l d  b e  demonstrated to b e  effecti ve pri or 
to use ,  espec i a l l y  when cred i t  for i t  i s  used i n  cal c u l at i ng 
groundwater mi grat i on effects ( Sect i on 5 . 4 . 2 ) . 

J - 1 B  1 2 .  Decontami nated salt  so l i d i f i cat i on and d i sposal  fac i l i ty, 
Secti on 3 . 1 . 3 . 2 , p. 3 - 1 7  

In  the f i rst paragraph,  the DOE states that the l ocat i on of the 
proposed l andfi l l  s i te for sal tcrete d i sposal was " sel ected to 
prov i de the max imum depth to the water tab l e . "  I n  add i t i on to 
th i s  i nformat i on ,  the f i n a l  E I S  shou l d  conta i n  a descr i pt i on of 
the natural s i te character i st i c s ,  i nc l ud ing geo l og i c ,  hydrol og i c ,  
and b i ot i c  features , to demonstrate that the des i gn object i ves 
of the l and d i sposal  f ac i l i ty wi l l  be met . 

See the responses to Comments E-9 and J-B . 

See the response to Comment J- 1 3 .  

A f i e l d test i s  being i n i t i ated to demonstrate the behav i or of a 
sal tcrete l andf i l l  of reduced s i ze .  Th i s  test wi l l  detect "bath 
tubb i ng , " and measures wi l l  be taken if necessary to prevent t h i s  
occurrence .  In  addi t i on ,  l andfi l l  performance i s  b e i n g  i nvest i 
gated i n  computer mode l i ng stud i e s ;  these stu d i es wi l l  b e  cont i nued 
as needed to opt im ize the l andfi l l  des i g n .  

S i t i ng cons i derat i ons for the sal tcrete bur i a l ground are de
scri bed further i n  Sect ion 3 . 1 . 2 . 2 , as are resu l ts of ecol ogi cal  
surveys . I n i t i a l res u l t s  of hydro l og i cal  studi es are presented 
i n  Sect ion 5 . 4 . 2 .  Add i t i onal i nformati on on strati graphy and 
hydrol ogy at the DWPF s i te ,  i n c l u d i ng Z-Area,  is presented i n  
Append i xes G and F .  
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J-1 9 1 3 .  Decontam i n ated sa lt  so l i d i fi cat i on and d i sposal  fac i l i ty, 
Section 3 . 1 . 3 . 2 ,  pp. 3-17  and 3 - 1 8  

Leachate co l l ecti on and remova l from the eng i neered sal tcrete 
l andf i l l  i s  addressed in the l ast paragraph of th i s  secti on . The 
f i nal  E IS  shou l d  prov i de i nformat i on concern i ng l eachate produc
tion  at the l andfi l l ,  the ant i c i pated frequency of pumpout opera
t i ons,  the physi cochemi cal characteri stics of the l eachate , and 
proposed treatment and d i sposal  of l eachat e .  The DOE shou ld  a l so 
eva l u ate the impacts of l each ate d i sposa l . 

J -2 0  1 4 .  F igure 3 . 8,  p.  3 - 1 8  

The approximate e l evati ons o f  the ex i st i ng l and surface and the 
groundwater l eve l ,  based on s i te i nvesti gat i ons ,  shou l d  be noted 
on F i gure 3 . 8 .  Proposed base grades and f ina l  grades shou l d  a l so 
be presented . 

J-2 1 1 5 .  F i gure 3 . 8,  p .  3 - 1 8  

The proposed sa l tcrete d i sposal system, a s  i l l u strated i n  F i g
ure 3 . 8 ,  wi l l  mo st l i ke ly res u l t  i n  a need to conti nu a l l y  pump , 
treat,  and d i spose of water from the sump system. Consi derati on 
shou ld  be g i ven to u s i ng l ayered earth materi als  of s i gn i f i cant l y  
d i fferent permeab i l ity t o  restri ct infi l trat i on from above or 
cap i l l ary ri se from be l ow the saltcrete mono l i th s .  

J-22 1 6 .  E xpected rel eases and d i scharges, Secti on 3 . 1 . 6 . 4 ,  pp .  3-24 
to 3-28 

As proposed in the l ast  paragraph on page 3-2 5 ,  l i qu id  chemi cal  
wastes wi l l  be treated in  a chemi cal waste treatment fac i l ity 
before d i scharge to the env ironment . The f i n a l  E I S  shou l d  prov ide 
i nformat i on about t�e characteri sti cs of the potenti a l ly hazardous 
res i dua ls  ( s l udge ) produced from the treatment proces s ,  and the 
anti c i pated quant ity of res i du a l s  to be d i sposed of. The f i n al 
di sposa l  of the chem i cal  waste res i dua ls  and the env ironmental 
impacts shou l d  be d i scussed . I nformat i on shou l d  a l so be prov i ded 
rel at i ve to l eachate mon i tori ng , and the estimated quanti ty and 
physi cochemi cal  characteri sti cs of l each ate produced , and the 
potenti a l  env ironmental impact s .  

See the response t o  Comment J-8 . The leachate co l l ecti on system 
was i nc l uded in the conceptual desi gn of the sal tcrete l andfi l l .  
The purpose of the l eachate co l l ecti on i s  d i agnost i c ;  i f  the 
l andfi l l  performs as desi gned , no l eachate is expected . However , 
if the c l ay cap over the l andfi l l  l oses its i ntegrity i n  some 
manner , l eachate i s  expected to co l l ect i n  the bottom of the 
l andfi l l ,  and the co l l ecti on system wi l l  pro v i de an ear l y  warn
i ng of the need for i nvesti gat i on and repa i r .  A c l osure p l an 
wi l l  be prepared i n  accordance wi th DOE requi rements dur i ng the 
f i nal  l andfi l l  des i gn .  The pl an wi l l  spec i fy mon i tori ng re
qu irements and correcti ve actions  if water is detected in the 
co l l ec t i on system. 

F i gure 3 . 8  has been rev i sed to i ncorporate th i s  dat a .  

I n  the f i nal  desi gn o f  the sal tcrete buri al s i te , consi derat i on 
wi l l  be g i ven to d i fferent methods of restr i ct i ng i nfi l trat i on 
of water , i nc l ud i ng u s i ng l ayered earth materi a l s  of s i gn i f i 
cant ly d i fferent permeab i l i ty.  See a l so the response to  Comment 
J - 1 9 .  

The primary so l i ds from the wastewater treatment fac i l i ty wi l l  
be coal  ash from the ash bas i n  and some part i cu l ates normal l y  
encountered i n  the water system ( e . g . ,  p i pe scal e ) . The so l i ds 
wi l l  be d i scarded per i od i ca l l y  in an SRP l andfi l l  in accordance 
w ith State requ irements w ith no ant i c i pated env i ronmental impacts . 
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) -2 3  1 7 .  Tab l e  3 . 23 . p .  3-30 

Tab l e  3 . 2 3  shows that the DWPF wi l l  cons ume groundwater at a rate 
of 2 550 L/mi n .  E xcept for the c i ti es of Ai ken and B arnwe l l .  the 
DWP F wi l l  cons ume more water than any mun i c i pa l i ty wi th i n  the pri 
mary impact area ( see Tabl e F . 3 ) .  

A l l but four of the 1 20 publ i c  water systems i n  the primary impact 
area obta i n  thei r  water from deep we l l s .  ( Sect i on 4 . 2 . 6 .  p .  4 . 9 . )  
Fi ve of these systems are now f unctioni ng at over 70% of capac i ty.  

The DE IS  shou l d  determ i ne if  the DWPF wi l l  have any effect on pub
l i c  water suppl i es .  Wi l l  the DWPF wi thdrawal rate exceed aqu ifer 
recharge? Cou l d  a sharp i ncrease i n  water consumpti on temporar
i l y  or permanent l y  l ower the water l evel i n  the aqu ifer? 

J -24 1 8 .  Decontam i nati on and decomm i ssion i ng .  Secti on 3 . 1 . 8 .  p. 3-31 

In Sect i on 3 . 1 . 8 of the DE I S .  it states that the decontami nati on 
and decommi ssi oni ng ( D&D ) of the DWPF h as not been i nc l uded i n  
t he report s i nce these procedures wi l l  be part of an overal l D&D 
pl an for a l l the rel evant SRP f ac i l i ti es .  The f i nal  E I S  shou l d  
descr i be the approximate vo l umes and forms of wastes from the de
contami n ati on and decommi ssi oni ng of the DWPF . The f i nal  E I S  
shou l d  a l so  des cri be any des i gn features that have been i ncorpo
r ated i n  the DWPF to fac i l i tate D&D .  

J -2 5  1 9 . Staged Proces s Al ternati ve (Preferred Al ternat i ve ) .  Sec
tion 3 . 3 . pp. 3-34 and 3-35 

One of the a l ternati ves consi dered i n  the DE IS  " stages" the opera
t ions for the immobi l i zati on of the h i gh- l eve l wastes at SRP . The 
DE IS  states that by process i ng the wastes i n  stages . the i n i ti al 
and total cap i ta l  i nvestment wi l l  be reduced when compared to the 
reference i mmobi l i z at i on a l ternati ve . However . the staged process 
al ternati ve i ncorporates several major des i gn changes from that 
proposed for the reference i mmob i l i z at i on a l tern ati ve . The f i nal  
E IS shou l d  make c l ear whether the reduced cap ita l  i nves tment costs 
for the staged process a l ternati ve are a resu l t  of the " staged" 
proces s i ng or the des i gn changes . 

Ground water h as been wi thdrawn by SRP from the Tuscal oosa aqu i fer 
at an average rate of about 1 7 . 000 l i ters per minute for the past 
27 years . Long-term hydrograph s of produc i ng wel l s  show that 
th i s  wi thdrawal h as been accomp l i shed wi thout a dec l i n i ng trend 
in water l eve l s .  The DWP F  pumpi ng requ i rements wi l l  i ncrease the 
total pl ant withdrawal by about 1 3  percen t .  Because the Tusca
l oosa i s  a prol i f i c  aqu i fer. the add i t i onal  ground water with
drawal shou l d  not l ower water l evel s in SRP wel l s  appreci ably;  no 
effect on water l eve l s  in offpl ant wel l s  is ant i c i pated . 

As stated i n  Sect i on 3 . 1 . 8 .  decontami nat i on and decomm i s s i on i ng 
wi l l  be consi dered i n  the formul ati on of the decontam i n at i on and 
decomm i s s i on i ng ( D&D ) po l i cy for SRP . Such des i gn features as 
the coati ng of the process cel l wal l s .  the ease of equ i pment 
removal . and the compat i b i l i ty of materi al s  wi th decontami nat i on 
sol uti ons wi l l  be i nc l uded i n  the DWPF des i gn .  The expected 
D&D waste wou l d  cons i st of contami nated pi p i ng .  vessel s .  i nstru
ments.  ce l l  l i ners . and structural materi al s .  Vol umes of D&D 
waste generated wi l l  be a functi on of the D&D p l an chosen for 
the DWPF . 

The reduced cap i tal  i nvestment costs for the staged process al ter
n ati ve are a res u l t  of the staged process changes . The i ntroduc
ti on i n  Secti on 3 . 3  h as been cl ar i f i ed .  
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J-2 6  2 0 .  A l ternati ves Exc l uded from Detai l ed Consi derat i on ,  Sec
t ion 3 . 5 . 1 ,  p. 3-51 

An a l tern ati ve that was excl uded from deta i l ed consi derati on in 
the DE I S  was immobi l i z i ng the wastes wi thout separati ng the sl udge 
and sa l t .  The DEIS  i nd i cated that one of the primary d i sadvan
tages of th i s  a l ternati ve was that i t  "wou l d  cost more than twi ce 
as much as the reference a l tern ati ve . "  ( p .  3-51 ) .  

The nonseparated sal t/ sl udge a l ternati ve was consi dered as an op
t ion i n  the draft env ironmental statement on the "Long-Term Man
agement of L i qu i d  H i gh-Leve l Radi oacti ve W astes Stored at the 
Western New York Nucl ear Serv i ce Center , West Val l ey" ( DOE/E I S -
008 1 D ) .  The cost of the nonseparated sa lt/ s l udge a l ternati ve was 
only 20 percent greater than the separated s a l t/sl udge a l ternati ve 
i n  DOE/EIS-008 1 D .  

The f inal  E IS  for the SRP proj ect shou l d  prov i de a more detai l ed 
expl anati on of why the separated sa lt/s l udge a l ternati ve woul d  be 
twi ce the cost of the reference al ternati ve part i cu l ar l y  i n  l i ght 
of the West Val l ey ana lys is  whi ch i nd i cates on l y  a 20 percent i n
crease i n  costs . 

Chapter 4 

J -27 1 .  Meteorol ogy, Secti on 4 . 3, p. 4-1 5 

Thi s secti on prov i des i nformat i on based on data  co l l ected at the 
SRP s i te and at Bush A irport i n  Augusta, Georg i a .  S ome d i scuss ion 
shou l d  be prov i ded i n  the f i n a l  E I S  concerni ng exi sti ng a i r  qua l 
ity l eve l s  and mon i tori ng i n  t he area proposed for t h e  DWPF . 

The cost estimates i n  the West Val l ey ana l ys i s  consi der the total  
cost of f ac i l i t i es ,  transportation,  and decontami nat ion associ ated 
wi th the proj ect . The i ncrease i n  cost to process the combi ned 
sal t- s l udge mi xture res u l ts primar i ly from the i n creased cost 
as soc i ated wi th hand l i ng al l waste can i sters as h i gh- l eve l waste . 
I f  the sa lt  and sl udge are processed separately, only the s l udge 
contai ners ( i . e . , gl ass waste form) must be s h i pped as h i gh- l eve l 
waste . The so l i d i f i ed sa lt  st i l l  must be s h i pped , but i t  can be 
shi pped as l ow- l eve l waste.  I n  ei ther case , the cost of the 
f ac i l i ty i s  about the same . 

I n  contras t ,  the cost estimate for the DWP F  ( faci l i ti es on ly)  
i s  greatl y  affected by the  separati on of  the  sa lt  and s l udge 
fract i ons of the waste . Combi nati on of the sal t and s l udge re
qu i res a much l arger f ac i l i ty ( at about twi ce the cost ) to proc
ess the sal t-sl udge mi xture as hi gh- l eve l waste , whi l e  separat i on 
a l l ows ons i te d i sposal of the sal t i n  a l ow-cost manner ( i . e . ,  
sa l tcrete ) .  

om-
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J-28 2. Prec ipitat i on ,  Sect ion  4 . 3 . 2 . 2 ,  p .  4- 1 5  and 4- 16  

Certain  c l imato logi cal factors such as prec i p i tat i o n ,  evapora
t i on ,  and a i r  temperature ,  i nc l ud i ng seasonal vari ati ons ,  are 
important i n  terms of as ses s i ng and pred i ct i ng water qual i ty im
pact . Th is  type of i nformati on a l so revea l s  how the geo l o gy and 
hydrol ogy of the s i te affects groundwater movement . Based on the 
average annual rai nfal l at the SRP s i te ( i nfl ow to the hydrolog ic  
system ) g i ven i n  th i s  sect i on ,  the  proporti ons that become infi l 
trated i nto the soi l ,  evapotransp i rat i on ,  and runoff, shou l d  be 
prov i ded in the f i n a l  E I S .  

J-29 3 .  Air po l l ut i on potenti a l , Sec t i on 4 . 3 . 2 . 4 ,  p .  4 - 1 7  

Informat i on o n  the general character i st i cs o f  the area w i th re
gard in air po l l ut i on d i spers i on i s  presented in th i s  secti on .  
The major poi nt sources of a i r  po l l ut i on i n  the area, and emi s
s i on data ,  shou l d  be d i scussed i n  the f ina l  E I S . The exi s t i ng 
a ir qual ity l evel s  and h i stori cal records of a i r  po l l ut i on epi 
sodes i n  the area sho u l d  a l so be descr i bed . 

J-30 4. Stratigraphy, Secti on 4 . 4 . 1 ,  pp. 4-20 and 4-27, and Append i x  G 

Th is  sec t i on descri bes the general geol ogy of the SRP area .  S i nce 
the soi l l ayers of the s i te affect the rate and d i rect i on of 
groundwater fl ow,  and the m i grati on of any rad i onuc l i de present i n  
the sol i ds and groundwater of the s i te ,  a geol og i c  map i l l ustrat
i ng the areal extent of the s urfi c i al sed iments shou l d  be provi ded 
in the f i na l  E I S . 

J-31  5 .  Se i smi c ity, Secti on 4 . 4 . 3, p. 4-2 1 ,  and Appendi x  G 

I n  the d i s cu ss i on concern i ng earthquake act i v ity ( paragraph 1 ) , 
DOE sho u l d  prov i de a def i n i t i on of earthquake " inten s i ty" and in
c l ude a tab l e  of the Mod i f i ed Merca l l i  I nten s i ty s cal e i n  the 
f i na l  E I S .  

J-32 6 .  Hydrol ogy - s urface waters , Sec t i on 4 . 5 . 1 ,  p. 4-2 1 and 4-22 

The pri nci pa l  dra i n age systems in the SRP area are descri bed i n  
th i s  sect i on .  Any exi st i ng or proposed water contro l structures 
that m ay i nfl uence cond i t i ons at the proposed sal tcrete bur i al 
s i te shoul d  be descri bed i n  the f i nal  E IS . A map ( s imi l ar to 
F i gure 4 .2 on page 4-2 , but of better qual i ty) i l l ustrat i ng the 
general topography of the region ,  surface water drainage patterns 
and s i gn ifi cant hydro l og i c  features s uch as surface waters , 
spri ngs , drai nage d i v i des and wetl ands , shou l d  be prov i ded . 

At SRP , approximatel y  40 cm of the total prec i p i tat i on of 120 cm 
per year i nf i l trates i nto the soi l .  Of the remai nder, about 
40 cm is l ost as runoff and a s im i l ar amount is l ost as evapo
transpi rat ion .  Sec t i on 4 . 3 . 2 .2 has been amended to refl ect th i s  
statement . 

See the response to Comment J -2 7 .  Emi ss i ons ant i c i pated e i ther 
from a new central coa l - f i red steam-generat i ng fac i l i ty or from 
the use of an ex i st i ng coal -fi red fac i l i ty at SRP for DWPF steam 
generat i on wou l d  be w i th i n  emi ss i on standards of the State of 
South Carol i na.  DOE w i l l  obtai n  the necessary permi ts from the 
State of South Caro l i na .  

Append i x  F provi des i nformati on on subsurface hydrol ogy for predi ct
i ng the mi grati on of rad i onucl i des . P l ate 1 in S i p l e  ( 1 96 7 ,  
Chapter 4 ,  reference 9 ) provi des a geo l og i c  map . 

A defi n it i on of " i ntens i ty ( earthquake) "  has been added on page 
GL- l l  of the g l ossary, wh i ch references a table  of the mod i f i ed 
Mercal l i  I nten s i ty scal e .  

N o  ex i st i ng o r  presentl y  pl anned water control structures on 
Upper Three Runs or Four M i l e  Creeks wi l l  i nf l uence cond i t i ons 
at the proposed sal tcrete d i sposal s i te ( Z -Area ) .  The e l evat i ons 
of the base of the sal tcrete d i sposal area and of the DWPF struc
tures wi l l  be above 80 meters (msl ) .  Th i s  e l evati on is about 
12 meters above the cal cul ated probab l e  maximum fl ood e l evat i on 
( 68 . 4  meters ) from an onpl ant stream or tri butary. Se i smi cal l y  
i nduced dam fai l ures on the Savannah R i ver above Augusta woul d  
res u l t  i n  an estimated f l ood stage bel ow 43 meters . Thu s ,  al l 
f l ood stages are substant i al ly bel ow the DWPF and the sal tcrete 
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J-33 7. Subsurf ace hydrol ogy, Secti on 4 . 5 . 2 ,  p. 4-22 t hrough 4-24, and 
Append i x  F 

I t  i s  stated i n  the l ast paragraph of th i s  sect ion ( p .  4-24 ) that 
the McBean and Barnwe l l  Formati ons "yi e l d  suff i c i ent water for 
domest i c  use . "  Shal l ow aqu i fers are normal l y  the most important 
sources of groundwater for domesti c  use ,  both urban and rural , and 
are a l so the most suscepti bl e  to cont am i n at i on .  Coastal pl a i n  
aqu ifers are a l so vul nerab l e  t o  i nter-aquifer fl ow of contam i n ated 
water through l eaky conf i n i ng beds . The potenti al for groundwater 
contam i n at i on and movement of contam i n ants toward poi nts of 
groundwater use , such as spri ngs and pump i ng wel l s ,  shou l d  be d i s 
cussed i n  the f i n a l  E I S .  

d i sposal areas . Nei ther present onpl ant i mpoundments nor the 
proposed ash pond (Append i x  N ,  F i gure N . 2 )  wi l l  affect the 
sal tcrete d i sposal  area .  

I n  the S - and Z-Areas , ground water seeps i nto Upper Three 
Runs Creek from the Barnwe l l  and McBean Format i ons ; the Congaree 
Format i on prov i des some groundwater seepage to Upper Three Runs 
Creek . 

As noted i n  Sec t i on 4 . 5 . 1  ( page 4-22 and F i gure 4 . 3 ) ,  the S- and 
Z-Areas are l ocated w i t h i n  the Upper Three Runs Creek drai nage 
bas i n  al ong a dra i n age d i v i ded between tri butar i es to both Upper 
Three Runs and T i nker Creeks .  

The l ocati ons of ponds and carol ina  bays at the SRP are provi ded 
i n  Chapter 4 ,  reference 2 3 .  Other wet l ands are shown on U . S .  
Geo l ogi cal  Survey topograph i c  map "Savannah R i ver P l ant , South 
Caro l i n a , "  pri nted in 1 97 3 .  

The poss i bl e  contam i n at i on of ground waters from the B arnwe l l 
and McBean Format i ons  from the d i sposa l  of decontam i n ated sa l t  
sol ut ion i s  d i scussed i n  Sec t i on 5 . 4 .  Anal ys i s  i nd i cates that 
smal l amounts of n i trogen , mercury, sal t ,  and rad i onuc l i des cou l d  
be transported i n  the ground water that f l ows from the sa l tcrete 
d i sposal  s i te toward Upper Three Runs Creek . Dose commi tments 
resul t i ng from such contaminat ion are provi ded in Tab l es 5 . 40 
and 5 . 4 1 . 

P ages 4-22 and 4-23 note that downward percol at i on to the Congaree 
Format i on m i ght take p l ace . The "green c l ay" and the. pressure 
head of the Congaree aqu i fer ( F i gure 4 . 9 ) wi l l  tend to prevent 
the contam i n at i on of ground water w i th i n  the Congaree . The 
E l l i ngton and Tuscal oosa Format i ons are separated hydrau l i ca l l y  
from the Congaree Format i on and are not recharged near the S-
and Z-Areas . 

Mon i tori ng wel l s  to be i nstal l ed around the sa l tcrete engi neered 
l andfi l l  and exi st i ng wel l s  wi l l  detect changes i n  the qua l i ty 
of ground water that mi ght res u l t  from sal tcrete d i sposa l . 
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J-34 8 .  Water qu a l i ty, Sect i on 4 . 6 . 2 . 1 ,  p. 4-26 

The l ast sentence of the f i rst paragraph states : 

"Recent l y, improved wastewater treatment by mun i c i pal i t i es 
has reduced nwtri ent and BOD l oadi ng ,  but i ndustri al i z at i on 
i n  the bas i n  has resu l ted i n  add i t i onal  waste l oadi ng"  
( emphas i s  added ) . 

Appendi ces E ( p .  E - 1 5 )  and K ( p .  K-7 ) i nd i cate that some mun i c i 
pa"l i t i es are experi enci ng probl ems w i th treatment capac i t i es and 
i nf i l trat i on/ inf l ow.  Treatment pl ants in A l l endal e and Bamberg 
counti es and the commun i t i es of A l l endal e,  Fa irfax, and Denmark 
are currentl y  at or above capac i ty. The C i ty of Augusta sti l l  
u ses combi ned sewers and about 1 5% of i ts sewage i s  d i scharged 
untreated . The text of the document and the appendi ces shou l d  
be consi stent . 

Chapter 5 

The statements presented i n  the text and Append i xes E and K are 
not i nconsi stent . Improvements to sewage systems have been made 
as i nd i cated on page 4-26 . However , some probl ems sti l l  rema i n .  
Commun i t i es i nvol ved are address i ng their sewage treatment prob
l ems .  Thus ,  improvement i n  the qual i ty of the water in the 
Savannah R i ver shou l d  be expected . 

• 

J-35 1 .  R ad i o l og i cal impact s ,  Sect ion 5 . 1 . 2 . 3 ,  p. 5 - 1 4  A sentence has been added to Sect ion 5 . 1 . 2 . 3 ,  t h i rd p aragraph,  t o  

U se o f  one hundred year env i ronmental dose comm i tments for pre
sent i ng the popu l at i on doses from i od i ne - 1 29 i s  somewhat m i s l ead-
i ng becau se of the l ong ha lf- l ife of i od i ne-1 29 and the dynamics  
of iod i ne transfer wi th i n  the  env i ronment.  Th i s  sect i on shou l d  
note that rel eases of i od i ne- 1 29 effecti ve l y  represents a permanent 
add i t i on to natura l  background rad i at i on l eve l s ,  and that the 1 00 year 
popul ati on dose commi tments wi l l  be repeated each century i nto the 
future . 

J-36 2. Nonrad i ol ogi cal consequences , Secti on 5 . 1 . 4 . 1 ,  p. 5-20 

W i th regard to the transportati on of radi oacti ve waste, the DOE 
states that the DWPF sh i pments  account for 0 . 009% of the pol l ut
ants from ra i l  transportati on and 0 . 008% of the po l l utants from 
truck transportati on al ong the proposed generi c  route . Are the 
percentages ( . 009% for rai l  and . 008% for truck ) deri ved by com
par i ng 500 sh i pments per year to the total nat i onal  traffi c  i n  
a year? If so, we s uggest that the phrase be reworded to say 
. 008% of the pol l utants generated annual l y  by al l truck sh ipments 
in the country. A s im i l ar c l ari f i cati on woul d  be needed for rai l 
sh i pments . 

note the permanent addi t i on to the env i ronment of i od i ne- 1 29 .  

The p aragraph on page 5-20,  Sect ion 5 . 1 . 4 . 1 ,  h as been rev i sed  
to ref l ect the bas i s  of  the percentage s .  
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J-37 3. Engi neered l andfi l l  di sposa l .  Sect i on 5 . 4 . 2 .  p. 5-34 and 5-35 

The th ird paragraph states that the sa l tcrete formul ati ons and the 
l andf i l l  desi gn are sti l l  under devel opment.  The f i na l  EIS shou l d  
contai n  a secti on wh i ch des cri bes the research and devel opment 
programs that are underway or pl anned for the sa ltcrete and l and
f i l l  des i gn .  

Tests s hou l d  be performed to prov i de assurance that the 1 0- 1 0  cm/ 
sec hydrau l i c  conduct i v i ty for n i tri te can be met over the l ong
term for the proposed d i sposal concept .  Test res u l ts shou l d  be 
descri bed and d i scussed . The DOE shou l d  a l so veri fy th at cement 
pastes of 1 0- 1 2  cm/ sec can be produced in the f i el d fol l owi ng 
procedures proposed i n  the DEI S .  Tests  to determ i ne the hydrau
l i c  conducti v ity. as sa l ts are d i ssol ved out. shou l d  a l so be 
conducted . 

J - 38 4 .  Engi neered l andf i l l  d isposa l . Section 5 . 4 . 2 .  p. 5-35 

In the l as t  sentence of the l ast  paragraph . i nsert : " cOlJl11erc i a l "  
before: " l ow-l evel rad i oacti ve wastes . "  

Append i x  8 

J - 39 1 .  Rel ati onship to DWPF and Repos i tory P rograms .  Secti on 8 . 3. 
pp. 8 -2 and 8-8 

On page 8-8 it i s  stated that if an al ternate waste form to boro
s i l i cate gl ass i s  chosen it wi l l  l ead to i ncreased costs for the 
DWPF" due to a l arger producti on f ac i l i ty bei ng requ ired . We are 
not aware of any comprehensi ve anal yses to show t h at th i s  i s  nec
essari ly  val i d .  

Appendi x  D 

J -40  1 .  Phys i cal  protecti on .  Sect i on D . 2 . 6 .  p.D-5 

The DOE states that HLW sh i pments .  un l i ke spent f ue l .  wou l d  not 
requ i re physi cal protecti on .  However . the reason t hat NRC re
quires phys i cal  protect i on of spent fuel sh i pments  i s  more re
l ated to sabotage for the purpose of d i s persal  ( or threateni ng 
of d i spersa l ) than to theft . A d i scu s s i on of whether prevent i on 
of sabotage requ i res protect i on of HLW sh i pments from S avannah 
R i ver shou l d  be added to th i s  paragraph . 

A des cr i pt i on of the research and deve l opment programs i s  pro
v i ded in t he response to COIJI11ent E-9 . Envi ronmental requi re
ments wi l l  be met through a combi nat i on of the features of the 
entire d i sposal package rather than on relyi ng on ly on l ow 
hydrau l i c  conducti v i ty of the sal tcrete . The text i n  Secti on 
5 . 4 . 2  has been mod i f i ed accord i ngly.  

The word " cornnerc i al "  has  been i nserted before " l ow- l eve l rad i o
acti ve wastes . "  

A n  eval u at i on of al ternati ve waste form processes for the DWPF i s  
current l y  sched u l ed t o  be avai l abl e by June 1 982 . Waste form 
sel ecti on .  however . i s  outsi de of the scope of thi s E I S .  

A s  d i scussed i n  Secti on D . l l .  DOE v i ews the potenti al sabotage 
of an HLW s h i pment wi th the i ntent to d i sperse radi oact i ve materi al  
as a poss i b l e  but h i gh l y  unl i kely  acti on .  Phys i cal  protecti on 
meas ures empl oyed by DOE wi th respect to i ts HLW sh i pments wi l l  
be i n  accordance wi th DOE pol i cy and regu l at i ons . Currently.  
there are no DOE requ i rements for phys i cal protect i on of HLW 
s h i pments . 
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J-4 1  2 .  Sabotage , Sect i on D . l l ,  pp. D- 1 9  and D-20 

As expressed in  the DEI S ,  the DOE seems to conc l ude that : 

1 .  Terrori st d i spersa l  of rad ioact i ve waste i s  cons i dered 
to be a v i ab l e  but un l i ke l y  act i on .  

2 .  Because of uncerta int i es of success of sabotage , terror
i sts wou l d  l i ke ly  choose some other target that offers 
h i gher probab i l i ty of success . 

Unl ess and unti l  ev i dence can be devel oped to show that the con
sequences from sabotage of h i gh- l evel  waste s h i pments wou l d  be 
s i gn i f i cantl y  l ower than those current l y  estimated for spent fuel 
s h i pments , the NRC staff wou l d  cons i der i t  prudent to protect any 
h i gh l evel waste sh ipments . 

Some support i ng reasons for the con c l u s i on that "Part of t h i s  at
tenti on probably stems from the fear concern i ng the word ' nuclear ' " 
shou l d  be prov i ded i n  the f i na l  E I S .  

The l ast sentence on page D- 1 9  states that "On l y  the threat to 
d i sperse rad ioact i ve waste for contami nat i on is consi dered an un
l i ke ly ,  but v i ab l e ,  act i on by terror i sts . "  The sentence shou l d  be 
rev i sed in  the f ina l  E I S  s i nce it permits  the interpretat i on that 
other terror i st acti ons aga i nst rad i oact i ve waste coul d  be both 
l i ke l y  and v i ab l e .  

J -42 3. Potenti a l  terrori st acti ons, Sect ion D . l l . l ,  p. D-20 

It is conc l uded in the DE I S  that "The uncertai nt i es of s uccess 
wou l d  probab l y  cause a terrorist to sel ect another means of ex
press ing h i s  demands other than the d i spersal of h i gh- l evel 
waste . "  Th i s  is not a very sat i sfyi ng or strong conc l us i on be
cause it  adm i ts an a lmost equal probab i l ity to the contrary. 
A l so the DEIS  does not but shou l d  poi nt out that the evi dence 
a l so permi ts other conc l u s i ons ,  s uch as ( 1 ) protect ion is needed ; 
or (2 ) add i t i on a l  study i s  needed . 

The second p aragraph sel ecti ve l y  emphasi zes ear ly  deaths.  For 
compl eteness ,  l atent hea l th effects , property damage , c l ean-up 
cost ,  and popu l at i on d i spl acement aspects of HLW sabotage shou l d  
a l so be descri bed . 

See res ponse to comment J-40 . On page D - 1 9 ,  Sect i on D . l l ,  the 
fol l owi ng sentence has been de l eted: "Part of t h i s  attent ion 
probab l y  stems from the fear concern i ng the word ' nucl ear . ' "  
In  the next sentence, the f i rst word--"on l y" has been de l eted . 
These words have been del eted because they are not pert i nent 
to the d i scuss i on .  

Phys i ca l  protect i on measures empl oyed by DOE with respect t o  i ts 
HLW s h i pments wi l l  be i n  accordance with app l i cabl e  DOE pol i cy and 
regul at i ons . See a l so responses to Comment E- 1 7  on DOE stud i es on 
sabotage and to Comment E - 1 5  on i ndemn i f i cat i on of l i ab i l i ty.  
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Append i x  J 

J-43 1 .  Envi ronmental Dose Comm i tment Concept , Sect ion J . 3  
to �-� 

• J-4 

Thi s  secti on shou l d  i nc l ude a d i scuss i on of the rel at i ons h i p  be
tween the 1 00 year and the i nf i n i te env i ronmental dose comm i tments 
for i od i ne- 1 29 .  I nc l us i on of Tab l e  1 0  from NUREG/CR-07 1 7  wou l d  
hel p  to provi de some perspec t i ve on th i s  rel ati onsh i p .  

I n  Append i x  J ,  p age J-5 ,  s i xth paragraph,  sentences h ave been 
added regardi ng the rel at i ons h i p  between the 1 00-year and i nf i n i te 
envi ronmental dose commi tments for i odi ne- 1 29 .  
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MEMORANDUM 

TO : Chuck Badger 

FROM : Jerry l .  McCo l l um 

SUBJECT : U .  S .  Dept . of Energy 
Savannah R i ver P l ant 

October 9 ,  1981 

The G ame & F i sh D i v i s i on wi l l  make no comment on the project 
proposal at th i s  t ime . 

JlMc : wnw 
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State C l eari nghouse 
Offi ce of P l ann ing and B udget 
2 70 Wash i ngton Street , S .W .  
Atl anta,  Georg ia  30334- 1 7 1 1  

FROM: Name : Mary Lynn P ate 

Agency: F l oodp l a i n  Management , E .P . D .  

SUBJECT : RESULTS OF REV IEW  OF ATTACHE D  PUBL I C  NOTICE  

State App l i cati on I dentifi er :  GA-Bl - 1 0 -06-001 

DATE : 10-20-BO 

Thi s  noti ce i s  consi dered to be con s i s tent w i th those State 
( goa l s ) , ( pol i c i es ) ,  ( objecti ves ) ,  ( p l ans ) ,  ( programs ) ,  and 
( f iscal resources ) w i th whi ch EPD i s  concerned . ( L i ne through 
i nappropri ate word or words ) .  

Th is  noti ce i s  recommended for further devel opment w i th the fol 
l ow i ng recommendat i ons  for strengthen i ng the project ( add i t i onal 
pages may be used for outl i n i ng the recommendat i ons ) . 

This noti ce i s  not recommended for further devel opment ( accom
pan i ed by deta i l  comments whi ch exp l a i ns the D i v i s i on ' s  rat i onal e 
for th is  dec i s i on ) .  
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TO : State C l eari nghouse 

FROM: 

Off i ce of P l anni ng and Budget 
270 Was h i ngton Street , S .W .  
Atl anta,  Georgi a  30334 - 1 7 1 1  

Name : B i l l y J .  C l ack 

Agency: Georgi a  Emergency Man agement Agency 

SUBJECT : RESULTS OF REVIEW OF ATTACHED PUBLIC  NOTICE 

State App l i cati on I dent i f i er :  GA 8 1 - 10-06-001 

DATE : 26 October 1 981  

Th i s  noti ce i s  consi dered to be consi stent with those State 
( goal s ) ,  ( pol i c i es ) ,  (object i ves ) ,  ( p l ans ) ,  ( programs ) ,  and 
( f i s cal resources ) w ith wh i ch th is  organ i z at i on is concerned . 
( L i ne through i nappropri ate word or words ) .  

This  noti ce i s  recommended for further development with the fo l
l owi ng recommendati ons for strengthen i ng the project ( addi t i onal  
pages may be used for out l i n i ng the recommendat i ons ) .  

Th i s  not i ce i s  not recommended for further deve l opment ( accom
pani ed by deta i l  comments whi ch expl ai ns the D i v i s i on ' s  rati onal e 
for th i s  dec i s i on ) .  

No d i rect impact on operati ons of the Georgi a Emergency Manage
ment Agency. Techn i cal rev i ew of referenced document i s  bei ng 
performed by EPD, Georgi a Department of Natural Resources . ___ X_X ___ 

B i l l y  J .  C l ack 
Deputy D i rector 
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TO : R i ck Cothran , Execu t i ve Assi stant 
Park s ,  Recreat i on and H i stor i c  S i tes D i v i s i on 
Department of N atural Resources 
270 W ashi ngton Street , S .W .  
Atl anta,  Georg i a  30334 

FROM: E l i zabeth A .  Lyon,  Ch i ef 
H i stori c Preservati on Secti on 
STATE H I STOR I C  PRESERVATI ON OFFI CER 

R E :  Res u l ts of Project Rev i ew 

App l i cant : U .  S .  Department of Energy 

Proj ect : Draft E I S ,  Defense Waste Process i ng 
Fac i l ity, Savannah R i ver P l ant , A iken ,  
South C arol i na 

Control Number : GA 8 1 - 1 0 -06-001 

County: R i chmond , Burke, Col umb i a ,  and Screven 

DATE : November 24, 1 981 

THE HI STOR I C  PRESERVAT ION SECTION REVI EW RECOMMENDATIONS : 

The H i stor i c  Preservati on Secti on has revi ewed the Draft 
Env ironmental Impact Statement for the Defense Waste Process i ng 
F ac i l ity, Savannah R i ver P l ant . From the i nformat i on contai ned 
in the report , it  appears that th i s  proj ect wi l l  not have s i gn i f
i cant impact on the cul tural resources of the Georgi a part of the 
impact area .  We,  therefore , agree that th i s  document comp l i es 
with Secti on 1 06 comp l i ance standards for the p art of the impact 
area contai ned wi th i n  Col umb i a , R i chmond , Burke , and Screven 
counti es , Georg i a .  

RW : aw 
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K- l 

TO : T .  B .  H i ndman , Jr.  
D i rector, Waste Management 
P roject Off i ce 
Department of Energy 
P .O .  Box A 
Ai ken , South Caro l i na 2 9801 

FROM : Charl es H .  Badger, Adm i n i strator 
Georgi a  State C l eari nghouse 
Offi ce of P l ann i ng and Budget 

DATE : December 8,  1 981  

SUBJECT : RESULTS OF STATE-LEVEL REV IEW 

App l i cant : U . S .  Department of Energy 

Project : DOE/EI S-00820 " Defense Waste Process i ng 
Fac i l i ty,  Savannah R i ver P l ant,  A i ken , South 
Caro l ina 

State C l ear i nghouse Control Number : GA 8 1 - 1 0-06-001 

The State- l eve l rev i ew of the above-referenced document has been 
compl eted . As a res u l t  of t he env i ronmental revi ew process,  the 
act i v i ty th i s  document was prepared for has been found to be con
s i stent w i th those State soc i a l ,  economi c ,  physi cal goa l s ,  po l i 
c ies ,  p l ans ,  and programs with wh i ch the State i s  concerned . 

The Proposal for a Defense Waste Processing Fac i l i ty at the 
Savannah R i ver P l ant may have a s i gn i f i cant impact on the street 
and h i ghway system for the Augusta area . Several of the al terna
t i ves ment i oned wou l d  necess i tate a l arge increase i n  the l abor 
force ( 5 , 000 new personnel )  at the Savannah R i ver P l ant . The 
i ncrease in vo l ume of traff i c  on Jefferson Dav i s  H i ghway 
( U . S .  1 & 78 ) has not been adequately  ana lyzed . Jefferson Dav i s  
H i ghway i s  a l ready functi on i ng a t  an approximate l evel of 30 , 000 
veh i c l es/day. An i ncrease i n  l abor force of th i s  magn i t ude wou l d  
cause an i ncrease i n  traff i c  congest i on .  The Year 2000 F inal 
Transportat i on P l an i ncorporates a wi den i ng of Jefferson Dav i s  
H i ghway to 6 l anes , but due to fund i ng con s i derat i ons ,  the proba
b i l i ty of th i s  wi den i ng project bei ng compl eted before the start 
of construction of the waste process i ng p l ant i s  s l i ght . No ana l 
ys i s  of th i s  probl em has been undertaken i n  th i s  report . 

The Soc i oeconom i c  Assessment of Defense Waste Proces s i ng Fac i l i ty 
Impacts in the Savannah R i ver Plant Regi on (ORNL/TM-7893) , pre
pared as i nput to the DWPF E I S ,  anti c i pates that approx imately 840 
veh i c l es wi l l  uti l i ze the South Carol i na H i ghway 1 2 5  corri dor 
per work day. On ly  a fract i on of these veh i c l es wi l l  ut i l i ze 
the Jefferson Dav i s  H i ghway. It  is not expected that the DWPF 
wi l l  have any s i gn ifi cant impact on the h i ghway ' s operati on s .  
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K-2 

K-3 

K-4 

K-5 

K-6 

Another aspect of th i s  E I S  that needs further cons i derat i on is the 
safe transportati on of h i gh l evel waste ( HLW) by rai l .  Secti on 
0 . 4 . 1 . 2 .  menti ons the rad i at i on impacts due to acci dents i nvo l v i ng 
HLW i n  case of l oss of shi el di ng .  An assumpt i on i s  m ade that 
the maximal l y  exposed i nd i v i dual  wou l d  stand wi t h i n  30 meters of the 
s i te of the cask for approx imately 6 mi nutes . In poi nt of f act , 
repa ir  workers may be wi t h i n  even c l oser range for peri ods of time 
extendi ng beyond the 6 mi nute l evel as assumed . Al so,  the cl oser 
the range , the greater the effect . Note that on page 0-20 of the 
report t he fol l owi ng statement is made : " • . •  the l evel s  of ex
ternal  penetrati ng rad i at i on near the exposed waste cou l d  l ead to 
l ethal doses in seconds ,  • •  

Other aspects of the E I S  not spec i f i cal l y  rel ated to transporta
t i on ,  but sti l l  needi ng more detai l ed exami nat i on , are as fol l ows : 

1 .  Thermal pol l ut i on i ncreases to Four Mi l e  Creek ( al ready ex
peri enci ng temperatures of 1 220F 3 km downstream from the 
reactor f ac i l i ty, see page 4-28) . 

2 .  P os s i bl e t hermal po l l uti on to Upper Three Runs Creek and i ts 
effect on Sumter Nat i onal  Forest .  

3 .  Sal t water po l l ut i on of Upper Three Runs Creek due t o  storm
water runoff from radi oacti ve sal t buri al s i te .  

4 .  The number of can i sters t o  b e  transported by rai l and truck 
( quoted as 8 , 1 76 can i sters on page 5 - 1 9  and fi gured to be 
1 4 , 000 can i sters by statements made on page 3 -7 ) . 

P l ease ensure that the foregoi ng concerns are properly addressed 
in the F E I S .  Furthermore , for our rev i ew of the FE I S  p l ease 
return fi ve ( 5 ) copi es of the document to t h i s  offi ce.  I f  there 
are questi ons in th i s  matter pl ease contact me at ( 404) 656-382 9 .  

When repair  workers are present ,  trai ns must proceed at speeds 
or i n i ti ate procedures to reduce the potenti al of an acci dent.  
Acci dent probab i l i t i es and consequences are expected to be smal l .  
See the response to Comment E - 1 8 .  

The constructi on and operat i on of the OWPF wi l l  not res u l t i n  
any hot water d i s ch arges to Four M i l e  Cree k .  Thermal d i s charges 
from ongoi ng SRP operat i ons are not in the scope of th i s  E I S .  

The construct i on and operati on of the OWPF wi l l  not res u l t  i n  
thermal d i scharges t o  Upper Three Runs Creek . 

The operati on of the eng i neered l andfi l l  for sal tcrete d i sposal 
wi l l  not resul t in sa lt-water po l l uti on to Upper Three Runs Creek 
t hrough runoff.  Measures wi l l  be taken to control storm water 
runoff.  

The statement referred to on page 3-7 ref l ects a producti on rate 
of 500 cani sters per year . The total  number of cani sters that 
cou l d  be produced i s  separate from the total number of cani sters 
estimated to be needed to i mmobi l i ze waste at SRP . 
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The fol l ow ing State agenc i es have been offered the opportun i ty 
to revi ew and comment on th i s  proj ect : 

Dept .  of Commun i ty Affairs  
DNR/EPD 
DNR/Parks and H i stor i c  S ites 
OPB/Energy R esources 
OPB/Physi cal and Ec. Dev . 

CHB/ l r  
McGee , DOT 

Dept . of Human Resources 
DNR/Game and F i sh  
Dept . of  Transportat i on 
OPB/Human Deve l opment 
C i v i l Defense  

cc : James 
Encl osure : DNR/Game and F i sh ,  dated Oct . 9 ,  1 98 1  

DNR/F l oodp l a in  Management , dated Oct . 20 , 1 98 1  
OPB , Energy Management, dated Oct . 26 , 1 98 1  
DNR /H i stori c Preservat i on ,  dated Nov . 24 , 1 98 1  
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L-l  

Department of Hea l th and H uman Serv i ces 
Food and Drug Admin i strati on 
Rockv i l l e ,  MD 20857 

December 2 1 , 1 981 

Mr . T. B. H i ndman , D irector 
Savannah R i ver Project Offi ce 
Department of Energy 
P . O .  Box A 
Ai ken , South Caro l i na 29801 

Dear Mr . H i ndman : 

The Bureau of Rad i o l og i cal  Hea l th staff have rev i ewed the Draft 
Env i ronmental Impact Statement (DEI S )  for a Defense Waste Process
i ng F ac i l i ty (DWPF)  at the Savannah R i ver P l an t ,  Ai ken , South 
Caro l i na,  DOE/EIS  - 00820,  dated September 1 98 1 .  We have rev i ewed 
the publ i c  health and safety aspects of the proposed DWPF and have 
the fo l l ow i ng comments to offer :  

1 .  The D E I S  presents i n  Sect i on 2 a bri ef d i scu s s i on o f  d i spos a l  
strategy a l ternati ves and sel ects immobi l i z at i on and d i sposal i n  
a m i ned geo l og i c  repos i tory. In arri v i ng at the preferred strat
egy, max imum u se was made of the prev i ou s l y  publ i shed E nv i ron
menta l  Impact Statements on ( 1 )  Long-term Man agement of Defense 
H i gh-l eve l Waste ( DOE/EI S-002 3 ) , and ( 2 )  Management of Commer
ci al l y  Generated Rad ioacti ve Waste ( DOE/EI S-0046F ) . The B ureau 
of R ad iol ogi cal Heal th commented on these s i tes in September 1 978 
and J u l y  1 979 , respecti ve l y. It appears th at the preferred strat
egy, as presented i n  the D E I S  prov i des adequate ass urance that the 
waste wi l l  be managed s uch that the pub l i c  hea l th and safety of 
current and f uture generati ons wi l l  be protected . 

2 .  The env ironmental  pathways i dent i f i ed i n  Sect ion 5 . 1 . 2 ( Operat i on )  
and i n  F i gure 5 . 2  cover a l l  pos s i bl e emi ss i on pathways that cou l d  
i mpact o n  the popu l at i on i n  the env i rons o f  the f ac i l i ty. The 
dose compu tat i onal methodol ogy ( Append i x  J )  u sed in the cal cul a
t i on of the 1 00-year env i ronmental dose comm i tment ( EDC ) to the 
reg i onal  popul ati on w i th i n  80 km. of the f ac i l i ty, and the max imum 

The descr i pt i ons of the eff l uent control and treatment systems are 
g i ven i n  Sect i ons 3 . 1 . 1 . 8 and 3 . 3 . 1 . 4 of th i s  E I S ;  some f i l ter 
eff i c i ency factors are g i ven i n  T ab l es L - l  and L - 1 0 .  Proven treat
ment systems w i l l  be u sed where pract i cab l e ;  for examp l e ,  the sand 
f i l ters for treat i ng the atmospher i c  re l eases from the SRP chemi cal  
seRarat i ons fac i l i t i es h ave operated re l i ably and effectively  for 
more than 20  years . 
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L -2 

L-3 

L-4 

50-year dose comm i tment to i nd i v i dua ls  have prov i ded reasonab l e  
estimates of the doses res u l t i ng from norma l operati ons . Even 
though the E DC to the popu l at i on res u l t i ng from sma l l  re l eases 
of H-3,  1 - 1 29 ,  and Sr-90 i s  consi dered to be neg l i g i b l e ,  it  
be  he l pfu l i f  the DEIS  addressed the  contro ls  i n  the exhaust sys
tem that assure that the a i rborne re l eases of the cri ti ca l rad io
nuc l i des wi l l  not i ncrease s i gn i f i cant ly over the l i fe of the 
f ac i l  ity. 

S i nce the estimat i on of the EDC for popu l at i ons and i nd i v i dua ls  
from spec i fi c rad i onuc l i des i s  b ased on  computer codes , a state
ment shou l d  be i nc l uded in Append i x  J on the uncertai nty of the 
data base . Such a statement wou l d  prov i de the reader of the DE IS  
with i nformat i on needed to  understand the  range of  accuracy of 
the E DC ' s , as presented in  Secti on 5 . 1 . 2 . 3  and the range of hea l th 
effects and genet i c  ri sks,  as presented i n  Append i x  J .  

3 .  The d i scu s s i ons i n  Append i x  0 ,  and i n  Append i x  L . 3 ,  Sect i on 
5 . 5 . 3 ,  on rad i o l og i cal  impacts of acc i dents i s  cons i dered to be an 
adequate assessment of the rad i ati on expos ure pathways and the E DC 
to the max imal ly exposed i nd i v i dua l .  Sect i on 0 . 1 0 Emergency Re
sponse ,  has been l imi ted to a general d i scuss i on of State and 
local  government respons i b i l i t i es and to impl ementati on of emer
gency response pl anni ng by Federa l ,  State and l ocal governments .  
As  presented , Append i x  0 . 1 0  shou l d  be  expanded to  cover the  DWPF ' s  
emergency response pl ans more s pec i fi ca l ly.  The pl ans shou l d  i n
c l ude acti ons that wou l d  be taken to coord i nate with responses of 
the S tate and l ocal governments . The expanded Append i x  shou l d  i n
c l ude a summary of the cri t i ca l  as pects of the emergency response 
pl ans wh i ch wi l l  prov i de ass urance to the pub l i c  of protecti ng the 
pub l i c  hea lth and safety in the event of an acc i dent . 

4 .  The env i ronmenta l rad i ati on mon i tori ng program i s  briefly pre
sented i n  Sect ion 3 . 1 . 6 . 4  and i nd i cates that the program for the 
DWPF wi l l  fo l l ow the same genera l program as u sed for other produc
t ion areas at the Savannah R i ver P l ant . There is not suff i c i ent 
informat i on presented to assess the adequacy of the program to 
measure the extent of emi s s i ons from fac i l i ty operat i ons . It  
wou l d  be  he l pf u l  i f  th i s  sect ion cou l d  be expanded to  s how the 
re l at i onsh i p  of the SRP program to the expected a i rborne and 
l i qu i d  re l eases from the DWPF . Such a program s hou l d  show that 
the major rad ionu c l i des re l eased i n  a i rborne eff l uents ( Tab l e  5 . 7  
and 5 .8 )  and l i qu i d  effl uents whi ch contri bute to i nd i v i dual  and 
popu l at i on dose are measured to the extent necessary to veri fy the 
E DC ' s  shown in Section 5 . 1 . 2 . 3 .  

Rad i at i on doses and hea l th effect ca l cu l at i ons are based on 
mathemati cal mode l s ,  stat i sti cal data, and assumpti on s .  There 
are uncerta int i es as soc i ated with the mathemat i cal  mode l i ng of 
any pnysi cal system or with the use of stat i sti cal data .  Conserv
at i ve con d i t i ons ( h i gh )  have been assumed when no appl i cab l e  data 
are ava i l ab l e ,  resu l t i ng in an estimated i mpact in a h i gh range. 

The emergency response p l an for the Savannah R i ver P l ant wi l l  be 
rev i ewed to assure coverage of the Defense Waste Process ing Fac i l 
ity before the fac i l i ty beg i ns operat ion .  E x i sti ng emergency 
response not i f i cati on l eve l s  are bei ng rev i ewed wi th the States of 
South Caro l i na and Georg i a  to assure the ir  compat i b i l i ty w i th the 
recently  rev i sed state emergency response pl ans .  As stated i n  
Sect ion E . 7 . 1 2 ,  there are memoranda of understanding between SRP 
and the States of South Caro l i na and Georg i a on not i f i cat i on and 
emergency respons i b i l i t i es in the event of a potenti a l or actual 
rad i o l og i ca l  emergency at the SRP . 

The eff l uent samp l i ng and mon i tori ng systems wi l l  be desi gned to 
co l l ect representati ve samp les from the DWPF eff l uent streams . 
The co l l ected sampl es wi l l  be ana l yzed consi dering the major dose 
contri butors , e . g . ,  Sr-90 and Cs- 1 37 (Tabl e 5-31 on page 5-28 ) . 
The SRP env i ronmental rad i o l og i cal mon i tori ng program i s  descri bed 
in Append i x  E of the F i na l  Envi ronmenta l Impact Statement,  Waste 
Mana ement 0 erati ons S avannah R i ver P l ant ( ERDA- 1 337 ) ,  September 

• he pertl nent enV l ronmenta ata are pub l i shed i n  the annual 
seri es , Env i ronmental Mon i tori ng i n  the V i c i n i ty of the Savannah 
R i ver P l ant - Annual  Report for 1 979 (DPSPU 80-30-1 ) .  
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The program shou l d  also be abl e  to detect any unu sual  trends i n  
env i ronmental l eve l s  over time , t o  i n i ti ate m i ti gati ve measures . 

Thank you for the opportun i ty to rev i ew the draft E I S .  

S i ncerely yours ,  

John c .  V i l l forth 
D i rector 
Bureau of R ad i o l og i cal  Hea l th 
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Was h i ngton ,  DC 205 1 0  

Honorab l e  Sam N unn  
U . S .  Senate 
Was h i ngton ,  DC 205 1 0  

Honorab l e  Mack Mat t i ngly 
U . S .  Senate 
Was h i ngton , DC 205 1 0  

Honorab l e  Pete V .  Domen i c i , Chai rman 
Subcommi ttee on Energy Research and 

Devel opment 
Committee on Energy and N atural Resources 
U . S .  Senate 
Washi ngton , DC 205 1 0  

Honorab l e  Wende l l  Ford 
Rank i ng M i nori ty Member 
Subcommi ttee on Energy Research and 

Devel opment 
Commi ttee on Energy and N atural Resources 
U . S .  Senate 
Washi ngto n ,  DC 205 10  

Honorab l e  John H .  Chafee , Chai rman 
Subcommi ttee on Envi ronmental  Po l l ut i on 
Commi ttee on Envi ronment and Pub l i c  Works 
U . S .  Senate 
Washi ngto n ,  DC 205 1 0  
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Honorab l e  A l an K. S impson , Chairman 
Subcommi ttee on N u c l ear Regu l at i on 
Commi ttee on Envi ronment and P ub l i c Works 
U . S .  Sen ate 
Was h i ngton ,  DC 20510 

Honora b l e  Char l es H. Percy, Cha irman 
Subcommi ttee on Energy, Nuc l ear 

Pro l i ferat i on and Government Processes 
Commi ttee on Government Affairs 
U . S .  Senate 
Washi ngton , DC 20510 

Honora b l e  Gary Hart 
Ran k i ng M i nor i ty Member 
Subcommi ttee on Nuc l ear Regu l at i on 
Commi ttee on Env i ronment and Pub l i c  Work s 
U . S .  Senate 
Wash i ngton ,  DC 20510 

Honorab l e  John G l enn , Jr .  
Ran k i ng M i nor ity Member 
Subcommi ttee on Energy, Nuc l ear 

Pro l i ferat i on and Government Processes 
Commi ttee on Government Affairs 
U . S .  Senate 
Was h i ngton , DC 20510 

Un i ted States House of Representati ves 

Honorab l e  F l oyd Spence 
House of Representati ves 
Wash i ngton , DC 20515  

Honora b l e  But l er Derr i ck 
House of Representati ves 
Was h i ngton ,  DC 20515 

Honorab l e  Thomas F. Hartnett 
House of Representati ves 
Was h i ngton , DC 20510 

Honora b l e  D. Dougl as Barnard 
House of Representati ves 
Was h i ngton , DC 20515 

Honorab l e  Bo G i nn 
House of Representati ves 
Washi ngton , DC 20515 

Honorab l e  Mel v i n  P r i ce ,  Cha i rman 
Commi ttee on Armed Servi ces 
House of Representat i ves 
Washi ngton , DC 20515 

Honorab l e  Wi l l i am D i ck i nson 
Ran k i ng M i nori ty Member 
Commi ttee on Armed Serv i ces 
House of Representati ves 
Wash i ngton , DC 20515 -

Honorab l e  Morr i s  K .  Udal l ,  Cha i rman 
Subcommi ttee on Energy and Envi ronment 
Commi ttee on I nteri or and Insu l ar Affairs 
House of Representat i ves 
Was h i ngton , DC 20515 



Honorab l e  Manuel Lujan 
Rank i ng Mi nor ity Member 
Subcommi ttee on Energy and Env i ronment 
Commi ttee on I nterior and I n su l ar Affa irs 
House of Representat ives 
Wash i ngton,  DC 205 1 5  
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Honorab l e  R ichard L .  Ott i nger , Chairman 
Subcommi ttee on Energy Conservat i on and Power 
Commi ttee on Energy and Commerce 
House of Representat i ves 
Was h i ngton , DC 205 1 5  

Honorab l e  Car l os Moorhead 
Ran k i ng Mi nor ity Member 
Subcommi ttee on Energy Conservat i on and Power 
Commi ttee on Energy and Commerce 
Hou se of Representat i ves 
Washi ngton , DC 205 1 5  

Honorab l e  Don Fuqua ,  Chairman 
Comm i ttee on Sc i ence and Techno l ogy 
House of Representat i ves 
Was h i ngton , DC 205 1 5  

Honorab l e  L arry W i nn 
R ank i ng Mi nor ity Member 
Commi ttee on Sci ence and Techno l ogy 
House of Representat i ves 
Wash i ngton , DC 205 1 5  

Honorab l e  Anthony T .  Moffett,  Cha i rman 
Subcommi ttee on Envi ronment/Energy and 

N atura l Resources 
Commi ttee on Government Operat i ons 
House of Representat i ves 
Wash i ngton ,  DC 205 1 5  

Honorab l e  Joel Deckard 
Rank i ng M i nority Member 
Subcommi ttee on Env i ronment/Energy 

and N atura l Resources 
Commi ttee on Government Operat i ons 
House of Representat ives 
Washi ngton , DC 20515 

Honorab l e  Mar i lyn L.  Bouquard , Chairman 
Subcommi ttee on Energy Research and 

Product i on 
Commi ttee on Sc i ence and Technol ogy 
House of Representat ives 
Washi ngton , DC 20515 

Honorab l e  Manuel Lujan 
Rank i ng M i nor i ty Member 
Subcommi ttee on Energy Research and 

Product i on 
Commi ttee on Sc i ence and Techno l ogy 
Hou se of Representat i ves 
Washi ngton , DC 20515 

Honorab l e  J ames H.  Scheuer , Chairman 
Subcommi ttee on N atural Resources , 

Agr i c u l tura l Research , and Envi ronment 
Commi ttee on Sc ience and Technol ogy 
Hou se of Representat i ves 
Wash i ngton , DC 20515 

Honorab l e  Wi l l i am Carney 
Rank i ng Mi nor i ty Member 
Subcomm i ttee on Natural Resources , 

Agr i cu l tura l Research , and Envi ronment 
Commi ttee on Science and Technology 
House of Representat i ves 
Wash i ngton , DC 20515 

FEDERAL AGENCIES 

Department of Agr i cu l ture 
Off i ce of Env i ronmental  Qu a l i ty 
Wash i ngton , DC 20250 

Forest Serv i ce 
Off i ce of the C h i ef 
Department of Agr i cu l ture 
3008 South Agricu l ture Bu i l d i ng 
Was h i ngton , DC 20250 

Dep artment of Commerce ( 10CYS) 
Off i ce of Envi ronmental Affairs 
Wash i ngton , DC 20230 

Ass i stant Secretary for Product i v i ty ,  
Techno l ogy and I nnovat i on 

Department of Commerce 
Wash i ngton , DC 202 30 

Department of Defen se 
Envi ronment and Safety 
Wash i ngton , DC 20301 

Department of Hea l th and Human Serv i ces ( 5CYS ) 
ATTN : D i rector 
Off i ce of Envi ronmental  Affa irs 
Was h i ngton , DC 20201 

Department of Hou s i ng and Urban 
Devel opment ( 2CYS ) 

ATTN : Di rector 
Off i ce of Env i ronmental  Qual i ty 

Department of the Inter i or ( 15CYS) 
ATTN : Di rector 
Env i ronmental  Project Rev i ew 
Wash i ngton , DC 20240 

Dr . S i dney R .  Gal l er 
Deputy Ass i stant Secretary for 

Env i ronmental Affairs 
Department of Commerce 
Room 342 5 
Main  Commerce 
Wash i ngton , DC 20230 

D i rector,  Tech . Assessment D i v . , AW-459 
Offi ce of Rad i at i on Programs 
Env i ronmenta l  Protection Agency 
Crystal  Ma l l  #2 
Ar l i ngton , VA 20460 

Department of Just i ce 
L and  and N atural Resources D i v i s i on 
Wash i ngton , DC 20530 



Department of Labor 
ATTN : C h i ef 
Off i ce of Environmental and Econom i c  Impact 
Was h i ngton , DC 202 1 0  

Occupat i ona l  Safety and Hea l th Admi n i strat i on 
2 00 Const itu t i on Avenue ,  NW 
Was h i ngton , DC 202 1 0  

Department of State ( 3CYS ) 
ATTN : D i rector 
Off i ce of Envi ronmental Aff a i rs 
Was h i ngton , DC 20520 

Department of Tran sportat i on 
Ass i stant Secretary for Po l i cy and 

I ntern ation a l  Affa i rs 
Off i ce of Envi ronmental Qua l i ty 
Was h i ngton , DC 20590 

DOE L i a i son Off i ce ( 2CYS )  
Off i ce of Federa l  Act i v i t i es A- 1 04 
Envi ronmental  P rotect i on Agency 
Was h i ngton , DC 20460 

Mr. Thomas A .  Wojta l i k  
Env i ronmenta l Assessment Staff 
Tennessee Va l l ey Author i ty 
2 72 401  B u i l d i ng 
Chattanooga , TN 3740 1 

Mr . George Mar i enthal  
Envi ronmental and Safety Deputy 

Ass i stant Secretary 
Department of Defen se 
MRA & L 
Room 3B252 Pentagon 
Was h i n gton , DC 2030 1  

D i rector 
Her itage Conservati on and Recreation Service 
Department of the I nteri or 
Was h i ngton, DC 20240 

D i rector ( 5CYS ) 
Off ice  of Envi ronmental Qua l i ty 
Department of Transportat i on 
Room 9422 
400 7th Street , SW 
Was h i ngton , DC 20590 

D i rector 
Geo l�g ica l  S urvey 
Department of the I nteri or 
Reston , VA 22092 

D i rector (20CYS ) 
Off i ce of Federal Act i v i t i es 
Envi ronmental  Protect ion  Agency 
Mai l  Code A- 1 04 
Room 537 , West Tower 
Was h i ngton , DC 20460 

Mr .  Warren Rehfel dt 
U . S .  N uc l ear Regu l atory Comm i s s i on 
Ma i l  Stop SS-697 
Was h i ngton , DC 20555 
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D i rector 
Env i ronmenta l  P roject Rev i ew 
Department of the I nter i or 
Room 42 56 , I nter i or B u i l d i n g  
18th and C Streets , NW 
Was h i n gton , DC 20240 

Department of Energy 
Southeastern Power Adm i n i stration  
E l berton , GA 30635  

D i rector ,  Eastern States 
Bureau of L and Management 
Department of the I nterior 
350  South  P i ckett Street 
Al exandr i a , VA 22 304 

I nterstate Commerce Commi s s i on 
ATTN : Ch i ef 
Sect ion of Energy and Envi ronment 
Was h i ngton , DC 20036 

D i rector ( 5CYS ) 
D i v i s i on of S i te Safety and 

Envi ronmental  An a l ys i s  
Nucl ear Regu l atory Comm i s s i on 
Was h i ngton , DC 20555 

Off i ce of Management and Budget ( 2 CYS )  
1 7th  and Pennsyl van i a  Avenue 
Was h i ngton , DC 2 0503 

Offi ce of Sc i ence and Techno l ogy Po l i cy 
ATTN : D i rector 
New Execut i ve Off i ce Bu i l d i ng 
726 Jack son P l ace ,  NW 
Was h i ngton , DC 20006 

U . S .  Arms Contro l and D i s armament Agency 
Was h i ngton , DC 20451 

I nterstate Commerce Comm i s s i on 
ATTN : Ch i ef 
Sec t i on of Energy and Envi ronment 
Was h i ngton , DC 20036 

Mr.  C .  Bausch , C h i ef 
Energy and Envi ronment Branch 
Off i ce of Po l i cy and Ana l ys i s  
I nterstate Commerce Comm i s s i on 
Was h i ngton , DC 2 042 3 

Mr.  J .  C .  Mal aro , C h i ef 
H i gh -Level Waste L i cens i ng Management 

Branch 
D i v i s i on of Waste Man agement 
U . S .  Nuc l ear Regu l atory Comm i s s ion 
Was h i ngton , DC 20555 

D i rector 
Counc i l  of Env i ronmental Qua l i ty 
Was h i ngton , DC 20510 

Mr . Reg i s  Boy le  
U . S .  Nuc l ear Regu l atory Comm i s s ion 
Ma i l  Stop S5-697 
Was h i ngton , DC 20555 



Mr . C l arence Ham 
Charl eston D istrict ,  SAC CO-P 
U . S .  Army Corps of Engi neers 
P . O .  Box 9 1 9  
Charl eston , SC 29402 

Mr . M i ckey Fountain  
Sav annah D istrict,  SAS-PD-E1 
U . S .  Army Corps of Engi neers 
P . O .  Box 889 
Savannah , GA 31402 

Env i ronmental Defense Fund 
1525 18th Street, NW 
Wash i ngton , DC 20036 

Adv i sory Counci l on H i stor i c  Preservat i on 
1522 K Street,  NW 
Wash i ngton , DC 20005 

Water Resources Counc i l  
2 120  L Street , NW 
Wash i ngton , DC 20037 

Mr.  Ivar I verson , Env i ronmental  
Offi cer, Reg i on IV 

Department of Hou s i ng and Urban Devel opment 
R i chard B .  Russel l Federal  B u i l d i ng 
75 Spri ng Street , SW 
Atl anta, GA 30303 

Dr . M. P .  Bratzel  
I nternational  Jo i nt Comm i s s i on 
Wi ndsor, Ontar i o ,  Canada 

Co l onel  Char l es E .  Sel l 
C h i ef,  Env i ronmental Off i ce 
Department of Defen se Headquarters DAEN-ZCE 
The Pentagon , Room 1E676 
Wash i ngton , DC 20310 
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Lt . Co l onel  George F. Booue 
U . S .  Army Corps of Eng i neers 
HGDA ( DAEN-CWZ-P ) 
20 Massachusetts Avenue,  NW 
Wash i ngton , DC 20314 

Federal Emergency Management 
Admi n i strat i on 

172 5  I Street, NW 
Wash i ngton , DC 20036 

Mr . John H agan 
E I S  Rev i ew Sect ion 
U . S .  EPA Reg i on I V  
345 Court l and Street, N E  
At l anta,  GA 30365 

U . S .  Nuc l ear Regu l atory Commiss ion 
Attn : Di rector 
Offi ce of Nuc l ear Mater i a l s  Safety 

and Safeguards 
Washi ngton , DC 20555 

Mr . Jim Smi th 
Commi ttee on Armed Serv i ces 
Un i ted States Senate 
212 Russel l Bu i l d i ng 
Wash i ngton , DC 20510 

Mr . Seymour Shwi l l er 
Commi ttee on Armed Serv i ces 
House of Representat ives 
2343 Rayburn House Off i ce Bu i l d i ng 
Wash i ngton , DC 20515 

Mr . W i l l i am N .  Hedeman , Jr . 
D irector 
Off i ce of Federal Activ i t i es 
( Code A-104 ) 
Room 537,  West Tower 
401 "M"  Street, SW 
Wash i ngton , D . C .  20460 

REGIONAL OFF I CES OF FEDERAL AGENC I ES 

Reg ion I V  Adm i n i s trator ( 5CYS)  
Env i ronmental Protect ion Agency 
345 Court l and Street , NE 
Atl anta,  GA 30308 

Reg i onal  D i rector ( AE )  
Off i ce o f  the Env i ronment 
Department of the Inter ior 
U . S .  F i sh and Wi l d l i fe Serv i ce 
R i ch ard Russel l Bu i l d i ng 
Atl anta,  GA 30303 

Mr . Ken C l ark 
Pub l i c  Affairs Off i cer 
Nucl ear Regu l atory Commiss ion 
1 0 1  Mar i etta Street, S u i te 3 1 00 
At l anta, GA 30303 

Reg i onal  Di rector 
National  Park Serv i ce 
Southeast Reg iona l  Offi ce 
Department of the Interi or 
R i chard Russel l Bu i l d i ng 
At l anta, GA 30303 

Reg ional  Di rector 
U . S .  Her i tage, Conservat i on and 

Recreat i on Serv i ce 
Department of the I nter i or 
R i chard Russel l B u i l d i ng 
At l anta,  GA 30303 

Reg i onal  D i rector 
Department of Hea l th and Human 

Serv i ces Reg ion 
R i chard Russel l Bu i l d i ng 
At l anta, GA 30303 

Department of Tran sportat i on 
Reg i onal  D i rector 
1720 Peachtree Street,  NW 
At l anta, GA 30309 

Mr. G .  E .  Huey 
Soi l  Conservat ion Serv i ce 
Department of Agri cu l ture 
1835 Assemb ly  Street, Room 950 
Co l umb i a , SC 29201 



Mr. W i l l i am C. H i ck l i ng 
Area Man ager 
U . S .  Department of the I nter i or 
F i sh and Wi l d l i fe Serv i ce 
Room 279 , Federal B u i l d i ng 
Ashev i l l e ,  NC 28801 

D i rector 
Las Vegas Rad i at i on Operat i ons  
Env i ronmental Protecti on Agency 
P . O .  Box 1 5027 
Las Vegas , NV 89114  

Mr . Rod Cherry 
U . S .  Geo l og i cal  Survey 
D i strict C h i ef ,  Water Resources Di v i s i on 
Strom Thurmond Federal Bu i l d ing 
Su i te 658 
1835 Assemb l y  Street 
Co l umb i a , SC 29201 
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D i v i s i on Engi neer 
South At l an t i c  D i v i s i on 
U . S .  Army Corps of Eng i neers 
30 Pryor Street , SW 
510 T i t l e  Bu i l d i ng 
At l ant i c ,  GA 30303 

Forest Serv i ce -- Reg i on 8 
U . S .  Department of Agr i c u l ture 
Su i te 800 
1720 Peachtree Street,  NW 
Atl anta ,  GA 30309 

Mr. R. C. H i l debeide l , D i rector 
Eastern States Off i ce 
Bureau of Land Management 
Department of the I nter i or 
350 South P i ckett Street 
A l exandr i a ,  VA 22 304 

DEPARTMENT OF ENERGY OFFI CES 

Mr ; Joe LaGrone,  Man ager 
San Fran c i sco Operat i ons  Off i ce 
U . S .  Department of Energy 
Wel l s  Fargo B u i l d i ng 
1 333 Broadway 
Oak l and ,  CA 946 12  

Mr . D .  L .  Everhart , Man ager 
Grand Junct i on Off i ce 
Department of Energy 
P . O .  Box 2 567 
Grand Juncti on , CO 81501 

Mr . C .  E. Wi l l i ams , Manager 
I daho Operat i ons  Off i ce 
Department of Energy 
550 2d Street 
I daho F a l l s , ID 83401 

Mr . A. J .  Frem l i ng,  Manager 
R i c h l and Operat ions  Off i ce 
Department of Energy 
P . O .  Box 550 
R i ch l an d ,  WA 99352 

Mr. R. H. Bauer, Man ager 
C h i c ago Operat ions  Off ice 
Department of Energy 
9800 S .  Cass Avenue 
Argonne, I L  60439 

Mr . R. J .  Hart , Man ager 
Oak R i dge Operat i ons  Off i ce 
Department of Energy 
P . O.  Box E 
Oak R i dge, TN 37830 

Mr . M.  E .  Gates , Manager 
Nevada Operat i ons  Off i ce 
Department of Energy 
P . O .  Box 14100 
Las Vegas ,  NV 89114 

Mr . Roy F. Pett i t ,  D i rector 
Atl anta Support Off ice 
Savannah R i ver Operat i ons  Off i ce 
U . S .  Department of Energy 
1655 Peachtree Street , NE 
8th F l oor 
At l anta,  GA 30309 

Mr. R. Romatowsk i ,  Man ager 
Albuquerque Operat i ons  Off i ce 
Department of Energy 
P . O .  Box 5400 
A lbuquerque,  NM 8711 5  

Mr . P .  McGu i re 
Executive  D i rector , IG-11 
Off i ce of I nspector General 
Department of Energy 
FORSTL 
Wash i ngton , DC 20545 

Mr. R. L. Copel and 
Act i ng Ass i stant Di rector for 

Pub l i c  Safety 
C l i nc h  R iver Breeder Reactor P l ant 

Project Off ice 
Department of Energy 
P . O .  Box U 
Oak R i dge,  TN 37830 
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ENVIRONMENTAL AND OTHER GROUPS 
( GEORGIA  AND SOUTH CAROLINA ) 

Pa lmetto Al l i ance 
18 B l uff Road 
Co lumb i a, SC 29250 

Ms. Jul i a Cade 
Georg i ans  for C l ean Energy 
P . O .  Box 5239 
At l anta ,  GA 30307 

Georg i a  Conservancy, I nc .  
3110 Map l e  Dri ve ,  S u i te 407 
At l anta ,  GA 30305 

The S i erra C l ub 
2420 D i stribut i on Street 
Char l otte, NC 28203 

League of Women Voters 
2838 Dev ine  Street 
Co l umb i a , SC 29205 

The Audubon Soc i ety 
P . O .  Box 5923 
Col umb i a ,  SC 2 92 50 

Env i ronmenta l i st s ,  I n c .  
1339 S i nk l er Road 
Col umb i a ,  SC 29206 

S . C .  Env i ronmental  Coa l i t i on 
122 6 Bu l l  Street 
Co l umb i a ,  SC 2 9201 

P i edmont Organ ic  Movement 
214 S .  L i ne Street 
Greer, SC 29551 

ENVIRONMENTAL AND OTHER GROUPS 
( NATIONAL ) 

The N ature Con servancy 
S u i te 800 
1800 N .  Kent Street 
Ar l i ngto n ,  VA 22209 

M s .  Myra F .  Harri son , Ass i s tant Di rector 
Off i ce of Rev i ew and Comp l i ance 
Adv i sory Counc i l  on H i stori c  Preservat i on 
Washi ngton , DC 2 0005 

Common Cause 
2030 M Street , NW 
Washi ngton , DC 20036 

Conservation Foundat i on , I nc .  
1717 Massachusetts Avenue , NW 
Wash i ngton , DC 20036 

Mr. Jon Russe 1 1  
Fr iends of the Earth 
530 7th Street ,  SE 
Washi ngton , DC 20003 

Mr . D. Marrack 
V i ce Pres ident of Envi ronmental  Affai rs 
Hou ston Audubon Soc i ety 
440 Wi l chester 
Hou ston , TX 77079 

S i erra C l ub 
National  Off i ce 
530 Bush Street 
San Franc i sco , CA 94108 

I zaak Wal ton League 
1800 N .  Kent Street 
Wash i ngton , DC 22209 

League of Women Voters of the 
Un i ted States 

1730 M Street,  NW 
Wash i ngton , DC 20036 

Nat i on a l  Audubon Soc i ety 
645 Penn syl van i a  Ave . , SE 
Wash i ngton , DC 20003 

Nat i onal  Sc i ence Foundati on 
D i rector for Operat i ons  
Washi ngton , DC  20550 

Nat i on a l  Wi l d l i fe Federat i on 
1412 16th Street , NW 
Wash i ngton , DC 20006 

D. Peter Meyer 
Nat i on a l  Academy of Sc i ences 
2101 Consti tuti on Ave . 
Wash i ngton , DC 20418 

The Wi l derness Soc i ety 
1901 Pennsyl van i a  Avenue,  NW 
Wash i ngton , DC 20006 

Resources for the Future 
1755 Massachusetts Avenue, NW 
Was h i ngto n ,  DC 2 0036 

Natura l Resources Defense Counc i l  
1725 I Street ,  NW 
S u i te 600 
Wash i ngton , DC 20006 



Newspapers 

Mr . Thurmond Whatl ey 
The A i k en Stand ard 
P . O .  Box 456 
A i ken ,  SC 29801 

Ms . Kay Lawrence 
Ai k en County Ramb l er 
P . O .  Box 33 
A i k en ,  SC 29801 

Mr.  Marc R i ce 
Augusta  Chron i c l e-Hera l d  
119  Pen d l eton Street 
A i k en ,  SC 29801 

Mr. R i chard A. Oppe l  
Ed itor 
The Charl otte Observer 
P . O .  Box 2 138 
Charl otte , NC 28202 

Mr . Hal Gu i l l i ver  
Ed i tor 
The At l anta Con st itut ion 
P . O .  Box 4689 
At l anta ,  GA 30302 

Mr. J im  Minter  
Manag i ng Ed itor  
The At l anta Journal  
P . O . Box 4689 
At l anta,  GA 30303 

Mr . W. Howard Eanes 
Managi ng E d i tor 
The Augusta  Chron i c l e  
P . O .  Box 1928 
Augusta,  GA 30903 

Mr. Dav i d  P l ayford 
Man ag i ng Ed itor 
The Augusta Hera l d  
P . O .  Box 1928 
Augusta,  GA 30903 
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MED IA  

Mr. Char l es Wi ckenberg , Jr .  
Assoc i ate E d i tor  
The  State 
P . O .  Box 1333 
Co l umb i a , SC 29202 

Mr . Robert M .  H i tt ,  I I I  
Manag i ng E d i tor  
The  Co l umb i a  Record 
P . O .  Box 1333 
Co l umb i a , SC 2 9202 

Mr . Arthur M .  W i l cox , Ed i tor 
The News and Cour i er 
P . O .  Box 853 
Char leston , SC 29402 

Mr . James H. McK i nney, Jr .  
Sen  i or Ed i tor  
The  Greenv i l l e  News 
P . 0 .  Box 1 688 
Greenv i l l e ,  SC 29602 

Te l ev i s i on and Rad i o  

Mr . J i m  Dav i s  
News D i rector 
WJBF-TV 
P . O .  Box 490 
August a ,  GA 30903 

Mr . Gary L. Anderson 
News D i rector 
WI S-TV 
1 1 1 1  Bu l l  Street 
Co l umb i a , SC 29201 

Mr . Hans Krau se 
News D i rector 
WRDW-TV 
P . 0 .  Drawer 1212 
Augusta,  GA 30903 

Mr . R i ck Wimberly 
S . C .  Rad i o  Network 
1825 St .  Ju l i an P l ace 
Co l umb i a ,  SC 29204 

PUBL I C  READ I NG ROOMS AND L I BRAR IES  

Mrs . Frank l i n  H .  Cubbedge 
L i brar i an 
Gregg-Gra n i tev i l l e L i b rary 
Un ivers i ty of South Caro l i na - Ai k en 
171  Un ivers i ty Parkway 
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GLOSSARY 

abatement 

Method for reduci ng the degree or i nten s i ty of pol l uti on , a l s o  the use of such a method . 

absorbed dose 

Energy transferred to matter when i on i z i ng rad i at i on pas ses through i t .  Absorbed dose i s  
mea s ured i n  rads and rems . 

absorber 

Materi a l , such as concrete and steel s h i e l d i n g , that absorbs or d i m i n i s hes the i nten s i ty 
of i on i z i ng rad i a t i on . 

absorpti on 
The process by wh i c h  the n umber and energy of parti c l es or photons entering  a body of 
matter is reduced by i nteracti on wi th the matter . 

acti vat i on 

The process  of mak i ng a materi a l  rad i oacti ve by bombardment w i th neutrons , protons , or 
other n ucl ear parti c l es . 

accl i mati on 
The phys i o l og i ca l  and behavi ora l adjustments of an orga n i sm to changes i n  i ts i mmed i ate 
envi ronment .  

acc l i matizat i on 

The accl i mati on or adaptati on of a part i cu l ar spec ies over several generati ons to a marked 
change in the envi ronment . 

acti vi ty 
A measure of the rate at wh i ch a materi al i s  emi tt i ng  nuc l ear rad i ati on , usua l l y  g i ven as 
the number of nuc l ear d i s i ntegrat ions  per u n i t  of t ime .  A un i t  of acti v ity i s  the curi e 
( C i ) wh i ch equal s 3 . 7  x 1 0 1 0 d i s i ntegrati ons per second . 

adaptati on 
A change i n  structure or  hab i t  of an organi sm that produces better adj u stment to the 
envi ronment .  

adsorpt ion 

AEC 

The adhes i on of a s ubstance to the s urface of a so l i d  or so l i d  part i c l es .  

Atom i c  Energy Commi s s i on .  A fi ve member commi s s i on establ i shed after Wor l d  War I I  to 
s uperv i s e  the use of nucl ear energy . The AEC was d i sso l ved i n  1 975 lnd i ts functi ons 
transferred to the Nuc l ear Regu l atory Commi s s i on ( NRC ) and the Energy Research  and 
Devel opment Adm i n i stration  ( ERDA ) , wh i ch  became the Department of Energy ( DOE ) . 

GL-l 
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aerob i c  
Processes that can occur  on l y  i n  the presence o f  oxygen . 

a i r  qua l i ty 
A meas ure of the l evel s of po l l utants i n  the a i r .  

a i r  qual i ty standards 
The pres cri bed l evel  of po l l utants in the outs i de air that cannot be exceeded l egal l y  
dur i ng a spec i f i ed t ime i n  a spec i f i ed area.  

air samp l i ng 

The co l l ecti on and ana lys i s  of a i r  s amp l es for detecti on or meas urement of rad i oact i ve 
substances . 

a l pha  (a )  parti c l e 

A pos i t ive l y  charged part i c l e ,  cons i st i ng of two protons and two neutrons that i s  emi tted 
from t he nuc l eus or certa in  nuc l i des duri ng radi oact ive  decay. It is the l east penetrat i n g  
o f  the three common types of rad i at i on ( a l ph a ,  beta ,  and gamma) . 

amb i ent a i r  

The surround i ng atmosphere,  u sual l y  the outs i de a i r ,  a s  i t  ex i sts around peop l e ,  p l ants ,  
and structures . I t  i s  not the ai r i n  immed i ate prox imity to emi ss i on sources . 

anaerob i c  

Processes that occur i n  the absence o f  oxygen . 

an i on 

A negat i ve l y  charged i on .  

aquat i c  b i ota 
The s um total of l i v i ng organ i sms of any des i gnated aquat i c  area.  

aqu i fer 

A geo l og i c  format i on that conta i ns s uffi c i ent saturated permeab l e  mater i al to conduct 
groundwater and to yi e l d  economica l l y  S i g n i f icant quant i t i es of groundwater to we l l s  and 
spr i ng s .  

arch aeo l og i cal s i tes ( resources ) 

u h  

Objects o r  areas made o r  mod i f i ed b y  man and the data assoc i ated wi th these art ifacts and 
features . 

Inorgan i c  res i due remai n i ng after i gn i t i on of combu sti b l e  s ub stance s .  

atmosphere 

The l ayer of a i r  surroun d i ng the earth .  

backf i l l  

Mater i al u sed to refi l l  an excavat i o n .  I n  th i s  E IS ,  mater i al p l aced around t h e  can i sters 
in a geo l og i c  reposi tory. 
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background exposure 
See exposure to rad i at i on .  

b ackground rad i ati on 
Normal  rad i at i on present i n  the l ower atmosphere from cosm i c  rays and earth sources .  
Background radi ati on var i es somewhat w ith  l ocat i o n .  

bedrock 
Any so l i d rock exposed at the earth ' s  surface or over l a i n  by unconso l i dated surface 
mater i al such  as so i l ,  grave l , or s and .  

bedroom commun i ty 
An area ,  adj acent to a c i ty ,  where a l arge number of i nd i v i dua l s who work i n  the c i ty 
res i de .  

benth i c  reg i on 
The bottom of a body of water . Th i s  reg i on supports the benthos , a type of l i fe that not 
o n l y  l i ves upon but contr i butes to the character of the bottom . 

benthos 
The p l ant and an imal l i fe whose hab i t at is the bottom of a sea,  l ake ,  or r i ver .  

beta  part i c l e  
An e l ementary part i c l e  emi tted from a nuc l eus  dur i ng rad i oacti ve decay. It is negat ive ly  
charged , i s  i denti cal to  an e l ectron , and i s  eas i l y  stopped by  a th in  s heet of metal . 

b i o l og i ca l  dose 

The rad i at i on dos e ,  measured in rems , absorbed in b i ol og ica l  mater i al .  

b i o l ogi cal oxygen demand ( BOD ) 
A meas ure of the amount of oxygen consumed i n  the b i o l og i cal processes that break down 
organ i c  matter i n  water . The greater the amount of org an i c  waste i n  water , the greater 
the BOD. 

b i o l o g i cal s h i e l d  
A mas s of ab sorb i ng materi al p l aced around a rad i oact ive source t o  reduce the rad i at i on 
to a l evel  s afe for h uman s .  

b i osphere 
The port ion  of the earth and i ts atmosphere capab l e  of support i ng l i fe. 

b i ota 
The p l ant and animal  l i fe of a reg i on .  

BOD 

B i o l og i cal oxygen dem and . 

boros i l i cate g l ass  

A strong chem i cal l y  res i stant g l ass  made primar i l y  of  sand and  borax . As  a waste form , 
h i gh- l evel waste i s  i ncorporated i nto the g l ass  to form a l each-resi stant nondi spersi b l e  
( immob i l i zed ) , mater i al . 



Btu 
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Bri ti s h  Thermal Un i t ,  a u n i t  o f  heat . The quant i ty of heat req u i red to ra i se the temperature 
of one pound of water by one degree Fahrenhe i t .  One Btu equa l s  1 055  jou l es .  

b u  i l  d i ng codes 
Legi s l ati ve regu l ati ons w h i c h  prescri be the materi a l s ,  ml n l mum requ i rements , and methods 
used in the construct i on ,  rehab i l i tat ion , ma i ntenance , and repa i r  of b u i l d i ngs and other 
structures . 

buri a l  ground 
A p l ace for burying  unwanted  rad i oacti ve mate ri a l s  in whi ch the earth acts as a s h i e l d  to 
prevent escape of radi at i on . In th i s  E I S ,  materi a l s are i ncorporated i nto concrete to 
prevent l each i ng of materi a l s  or movement i n  the underground  envi ronment .  

Degree Cel s i us .  O F  C O  x � + 32 5 . 

cancer 
The name g i ven  to a group of d i seases that are character ized by uncontrol l ed cel l u l a r  growth . 

ca l c i ne 
The process  i n  wh i ch the water port i on of  the s l u rr i ed waste i s  dri ven off by evaporati on 
at h i g h  temperature in a spray chamber l eavi ng  a res i due  of dry so l i d  u nmel ted parti c l e s , 
a l so referred to as the cal c i n e .  

can i s ter  
A meta l ( steel ) conta i ne r  i nto wh i c h  i mmobi l i zed rad i oact i ve waste is  sea l ed . 

canyon b u i l d i n g  
A heavi ly  s h i e l ded  b u i l d i ng  u s e d  i n  t h e  chemi cal  proces s i ng of rad i oacti ve materi a l s .  
Operat ion and ma i ntenance are by remote con tro l . 

carbon monoxi de 
A col orl ess , odor less  gas that i s  tox ic  i f  breathed i n  h i gh concentra t i on over a certa i n  
peri od o f  t i me .  I t  i s  a norma l component o f  most a utomoti ve exhaust systems . 

carci nogen 
An agent capabl e of produc i ng or i nduc i n g  cancer .  

carci nogen i c  
Capa b l e  o f  produc i n g  o r  i nd uci ng cancer. 

carol i na bay 

cask  

cc  

Wetl and area found on the  Southeastern Atl anti c coastal  p l a i n .  A sha l l ow depress i on .  

A heavi l y  s h i e l ded mas s i ve conta i ner  for hol d i n g  a cani ster o f  HLW duri ng s h i pment o f  the 
i mmobi l i zed rad i oacti ve ma teri a l . 

Cub i c  cent i me ters , cm3 ( l cc l mL ) . 
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cfm 
Cubi c feet , per mi nute .  

cfs 
Cubi c feet per second . 

C i  
Cur i e .  

c l ar if ier 
A tank or other vesse l  to accompl i s h  remova l of settl eabl e so l i ds ( e . g . , i n  th i s E I S ,  the 
l i q u i d  waste transfer ope rati ons i n c l u de transfer to a cl ari f ier  in wh ich  the s l udge so l i d s  
settl e a n d  t h e  l i qu i d  i s  c l a ri fi e d ) .  

commerci al HLW 

H i gh- l evel rad i oact i v i ty waste materi a l s produced by commerc i a l  operati ons (mostl y nucl ear 
power pl ants ) as  d i st i ngu i shed from wa stes produced in proce s s i ng defense mater i a l s .  

common carri ers 
The veh i cl e s ,  s uch as trucks , tra i n s , barge s ,  and p l anes that are l i cen sed to tran sport the 
wi de assortment of goods and materi a l s  d i stri buted regu l ar ly  across the country .  

concentrati on 

The quant i ty of a s ubstance contai ned i n  a un i t  quant i ty of a sampl e .  

conden sate 

L i q u i d  water obtai ned by coo l i ng the steam ( overheads ) produced  in an evapo rator system . 

Ca rbon d i oxi de ,  a co l orl e ss , odorl ess , nonpoi sonous  gas t hat i s  a normal component of the 
ambi ent a i r .  

coo l ant 
A s u bs tance , usua l l y  wate r ,  c i rcu l ated through a proce s s i n g  pl ant to remove heat . 

cool i ng towe r 
A s tructure desi gned to cool wate r by evaporation . I n  th i s  E I S ,  the water be i n g  coo l e d  
was heated by absorb i ng heat i n  order to condense the s team i n  t h e  evaporator system . 

cumu l ati ve effects 
Add i ti ve envi ronmental , heal th , and s oci oeconomi c effects that resu l t from a number of 
s i mi l a r  acti v i t ies  i n  an area . 

cur ie  ( C i ) 

A un i t of radi oacti v i ty equal to 3 . 7  x 1 0 1 0  ( 37 b i l l i on )  d i s i ntegrati ons per second . A 
curie  i s  a l so  a q uant i ty of any nucl i de or mi xture of n uc l i de s  hav i ng one cur ie  of 
rad i oacti v ity .  

daughter 

A n ucl i de formed by the radi oact i ve decay of another nucl ide , wh ich  i s  cal l ed the pare n t .  
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decay heat 

The heat produced by the decay of rad i oactive  nuc l i des . 

decay , radi oacti ve 
The spontaneous transformat i on of one nuc l ide  i nto a d i fferent nuc l i d e  or i nto a d i fferent 
energy state of the same n uc l i d e .  The process  resu l ts in  the emi ss i on of nuc l ear rad i ati on 
( a l pha , beta , or gamma rad i at i on ) . 

decommi s s i on i ng 
Decommi s s i o n i n g  operati ons remove fac i l i t i es such  a s  process i ng pl ants , wa ste tan ks , and 
bur ia l  grounds from serv i c e  and  reduce or stabi l i ze rad i oacti ve contami nati on . Decomm i s s i on
i n g  concepts i nc l ude : 

• Decontami nate , d i smant l e ,  and return area to ori g i na l  con d i t i on wi thout restr i ct ions . 
• Part i al ly  decontami nate , i so l ate rema i n i ng res i dues , and conti nue surve i l l ance and 

restri ct ion s .  

decompos i t i on 
The breakdown of  a substance i nto i ts consti tuent parts . 

decontami nat i on 

The remova l of rad i oacti ve contami nants from surfaces or equ i pment ,  a s  by c l ean i ng or 
wa s h i ng with chemi cal s or by wet abra s i ve bl a st i ng u s i ng g l ass  fr i t  and water ( to decon
tami nate the fi l l ed cani sters ) . Al so , removal of h i g h- l evel rad i oact i v i ty nucl i des from 
wi th i n  a mater i a l  ( e . g . , from h i gh- l evel rad i oacti v i ty l i qu i d  defense wastes ) . 

defense was te 

Nucl ear waste generated from government defense programs as d i sti ngu i s hed from waste 
generated by commerc i a l  and med ica l  fac i l i t i e s .  

demography 

The stat i stica l  s tudy of human popu l ati ons  i nc l ud i ng popu l at i on s i z e ,  den s i ty ,  d i stri buti on , 
and vi tal stati s t i cs such  as age , sex , and ethn i c i ty .  

detector 

Materi a l  or  device ( i . e . , i n strument ) that i s  s en s i t i ve to rad i at ion  and can produce a 
response s i gnal s u i tab le  for measurement or ana l ys i s .  

detri tus 
Dead organ i c  t i s s ues and organ i sms in an  ecosystem . 

d i esel  generator 

A mach i ne powered by d i esel  fuel that converts mec han i ca l  energy i nto e l ectri c i ty .  

d i esel  o i l  

An o i l fract i on produced i n  proces s i ng crude o i l . 

d i s posa l 

P l acement of HLW i n  a repos i tory i n  such a manner that the materi a l s rema i n  i so l ated from 
the envi ronment unt i l  rad i oact i ve nuc l i des have decayed to harml ess  l evel s ( i . e . , permanently ) . 
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Department of Energy . 

The energy i mparted to matter by i on i z i ng radi ation . The uni t of absorbed dose i s  the 
rad , equal to 0 . 01 jou l es per k i l ogram of i rrad i ated mate r i a l  in any med i um .  

dose commi tment 
The dose wh i c h  an organ or t i s s ue wou l d  recei ve duri ng a speci fied period  of t ime (e . g . , 
50 or 1 00 years ) as a res u l t of i ntake (as  by i ngestion  or i nha l ati on )  of one or more 
rad i on uc l i des from l -year ' s  re l ea s e .  

dose equ i va l ent 
A term used to express  the amount of effective  radi ati on when mod i fyi ng factors have been 
con s i dered .  I t  i s  t he  product of absorbed dose ( rads )  mu l t i p l i ed by a qual i ty factor and 
any other mod i fyi ng factors . I t  i s  meas ured i n  rems ( Roentgen equ i va l ent man ) .  

dose rate 
The radi ati on dose del i vered per u n i t  t ime (e . g . , rems per year ) . 

dosi meter 

dri ft 

DWPF 

A sma l l devi ce ( i nstrument ) ,  that measures  rad i a t i on dose ( e . g . , fi l m  badge or  i on i zat i on 
c hamber )  and i s  carri ed by a radi ation  worker.  

Mi st or sp ray carri ed out i nto the atmosphere wi th  the effl uent a i r  from cool i ng towers . 

Defense Was te Process i ng Faci l i ty .  

ecol ogy 
The sc i ence deal i ng w i th the re l at i on s h i p  of a l l l i v i n g  th i ngs wi th  each other and wi th 
the envi ronment .  

ecosystem 

EDC 

A comp l e x  of the communi ty of l i v i n g th ings  and the envi ronment form i ng  a functi oni ng 
who l e  in nature . 

Envi ronmental dose commi tment .  

effl uent 
A l i qu i d  wa ste , d i scharged i nto the envi ronment , usua l l y  i n to s urface streams . I n  th i s  
E I S ,  eff l uent refers to di scharged wastes that i n  the i r  natural state o r  a s  a resu l t  of 
treatment are nonpol l uti n g .  

effl uent standards 
Defi ned l i mi ts of waste d i scharge in terms of vol ume , content of contami nants , temperature , 
etc . 



E I S  

GL-8 

Envi ronmental impact statement , a l eqal  document requ i red by the Nat i ona l  Env i ronmental 
Po l i cy Act of 1 969 , as amended ( NEPAl for a l l  feder al  acti ons  i nvol v i ng potenti al l y  s i gn i f i 
cant envi ronmental impact s .  

e l ectron 
An e l ementary part i c l e  w ith  a un i t  negat i ve charge and a mass 1 / 1 837  of the proton . 
E l ectrons s urround the pos i t i ve l y  charged nuc l eus and determ i ne the chem i cal  properti es 
of the atom .  

e l ement 
One of the 1 05 k nown chem i ca l  substances that cannot be d i v i ded i nto s i mp l er substances by 
chemica l  mean s .  A l l n uc l i des of an e l ement have the same atom i c  n umber . 

e l u ate 

The l i q u i d  res u l ti ng from remov i ng the trapped materi al from an i on-exchange res i n .  

emi s s i on standards 
Lega l l y  enforceab l e  l im its  on the quant i t i es and/or k i nds of air contami nants that may be 
emi tted i nto the atmosphere. 

endangered spe c i es 
P l ants and an i mal s i n  an area that are threatened w ith  e i ther ext i nct i on or ser i ous  
dep l etion  of  a spec i e s .  

energy 
The capac i ty to produce heat or do work . 

envi ronment 
The s um of al l external  cond i t i ons  and i nf l uences affect i ng the l i fe,  devel opment , and 
u l t imate ly ,  the surv i val  of an org an i sm .  

envi ronmental  dose commi tment ( EDC l 
. 

A dose represent i ng expos ure to and i nges t i on of env i ronmental l y  avai l ab l e  radi onuc l i des 
for 1 00 years fol l owing a one-year re l ease of radi oact i v i ty .  

envi ronmental fate 

The res u l t  of the phys i ca l , b i o l og i cal , and chem ica l  i nteracti on s  of a substance rel eased 
to t he envi ronment .  

envi ronmental transport 

The movement through the envi ronment of a substance ; it i nc l udes the phys i ca l , chem ica l , 
and b i o l og ica l  i nteracti ons undergone by the substance . 

ep i dem i o l ogy 

The study of d i seases as they affect popu l ati ons . 

eros i on 

The process  i n  wh i c h  uncovered so i l  and c l ay are carr i ed away by the act i on of wi nd or 
water . 
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exposure to  radi ati on 
The i n c i dence of radi at i on on l i vi n g  or i nan imate materi a l  by acci den t or i ntent . 
Background expos ure i s  t he exposure to natural background i on i z i n g  rad i a t i on . Occupat i onal  
e xpos ure is  that exposure to i on i z i n g  radi at i on wh i ch takes p l ace du r i n g  a person ' s  work i ng 
hours . Popu l at ion  exposure i s  the exposure to a number of persons who i nhab i t  an area . 

Degree Fahren he i t .  ° C  

fa l l out 

fau l t  

The descent t o  earth and deposi t ion  on the ground o f  part i c u l ate matte r (wh i c h  may be 
rad i oacti ve ) from the atmos phere . 

A fracture or a zone of fractures  w i t h i n  a roc k formati on a l ong wh i ch vert i ca l , hori zonta l , 
or transverse s l i ppage has occurred i n  the past . 

fi s s i on 
The s p l i tt ing  of a heavy nuc l eus  i nto two approx imately equal parts , wh i c h  are nuc l e i  of 
l i ghter e l ements , accompan ied  by the re l ease of energy and genera l l y  one or more neutrons .  
Fi s s i on can occur spontaneous ly  or can be i nduced by nucl ear bombardment . 

fi s s i on products 
Nuc l e i  formed by the fi s s i on of heavy e l ements ( pr i mary fi s s i on products ) .  Al so the 
n uc l i de s  formed by decay of the pri mary f i s s i on products , many of wh i ch are radi oact i ve .  

food c ha i n  

fuel 

gal 

The pathways by wh i ch any mater ia l  ente ri ng  the envi ronment passes from the fi rs t absorb i n g  
organ i sm through pl ants a n d  ani ma l s  to humans . 

A s ubstance used to produce heat energy ; chemi cal energy by combust ion or nuc l ear energy by 
nuc l ear fi s s i on . 

Gal l ons . 

gamma rays ( y )  
H i gh-energy , short wavel ength e l ectromagneti c rad iat ion  accompany i n g  fi ss i on a n d  emi tted 
from the nuc l e us of an atom . Gamma rays are very penetrati ng and req u i re dense materi a l s 
( e . g . , l ead ) for s h i e l d i n g .  

generator 
A mach i ne that converts mechani cal energy i nto e l ectri cal ene rgy ; a d i esel  gene rator i s  
one that uti l i zes  d i esel  fue l . 

gene t i c  e ffects 
Rad i at i on effects that can be transferred from parent to offspr i n g ;  rad i at i on - i n duced 
changes  in the geneti c materi al of  sex ce l l s .  

geol o g i c  repos i tory (m ined  geol ogi c repos i tory )  
A fac i l i ty for t h e  d i s posal  o f  nuc l ear waste . T h e  waste i s  i so l ated by p l ac i ng i t  wi thi n 
a conti nuous geo l og i c  formation  at depths greater than 1 000 fee t .  



geol ogy 

giL 

The sc i ence that dea l s with the earth : the materi a l s ,  processes , envi ronments and h i story 
of the p l anet e s peci a l l y  the l i thosphe re , i nc l ud i ng the rocks , thei r formati on and structure . 

Grams per l i ter .  

g l ass  fri t 
Ground or powdered g l as s .  

gpm 
Gal l ons  per m i n ute . 

groundwate r 
The supply of fresh  water under the earth ' s  s urface i n  an aqu i fe r .  

hal f-l i fe ( b i o l og i ca l ) 
The t i me  requ i red for a l i vi ng organi s m  to e l i mi nate , by natural processes , hal f the 
amount of a s ubstance that has ente red i t .  

ha l f-l i fe ( effect ive )  

The t i me requ i red for a rad i onuc l i de conta i ned i n  an organi sm to reduce i ts acti v i ty by 
one hal f as a combi ned res u l t  of radi oact ive decay and b i o l og ica l  e l i mi nat ion . 

hal f- l i fe ( rad i o l og i ca l ) 
The t ime i n  wh i ch ha l f  the atoms of a radi oacti ve s ubstance d i s i n tegrate to another nuc l ear 
form . Hal f- l i ves vary from mi l l i onths of a second to b i l l i ons  of years . 

ha I f-thi  c kness 
The thi ckness of  any absorber that wi l l  reduce the i ntens i ty of  a beam of rad i ati on to one 
hal f i ts i n i t i al va l ue .  

hardwoods 

Trees whi ch are an ang i ospe rm and yi e l d  wood wh i ch has a hard cons i stency . 

hea l th phys i cs 

The sc i ence concerned wi th recogn i t i o n ,  eval uati on , and control of  hea l th hazards from 
i on i z i ng rad i ation . 

heat exchanger 
A devi ce that transfe rs heat from one fl u i d  ( l i qu i d or  gas ) to another or  to the envi ronment . 

heati n g  va l ue 
The heat re l eased by combus t i on of a un i t  quanti ty of a fue l , measured in j ou l es or  Btu ' s .  

heavy meta l s  
Meta l l i c e l ements o f  h i g h  mol ecu l ar wei ght , such a s  mercury , chrom ium ,  cadmi um ,  l ead , and 
arsen i c ,  that are toxi c  to p l ants and an i ma l s  at  known concentrati ons . 
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H i gh eff i c i ency part i cu l ate a i r  f i l ter . A type of f i l ter des i gned to remove 99 . 9% of the 
part i c l es down to 0 . 3  �m in d i ameter from a f l owing  a i r  stream .  

h i gh - l evel waste 

The h i gh l y  rad i oact i ve wastes th at res u l t  from process i ng of defense  mater i a l s  at SRP . 

h i stor i c  resources 

HLW 

The s i tes , d i stri cts , structures , and objects cons i dered l imi ted and nonrenewab l e  because 
of the i r  assoc i at i on with h i stor i c  event s ,  persons , or soci al  or h i stor i c  movements .  

H i gh- l evel  rad i oact i ve waste.  

hydrocarbons ( HC )  

Organ i c  compounds cons i st i ng primar i l y of hydrogen and carbon . Hydrocarbons are emi tted 
in automot i ve exhaust and from the i n comp l ete combu s t i on of fos s i l fue l s s uch as coal . 

hydrol ogy 

The sc ience deal i ng wi th the propert i es ,  d i str i b ut i on ,  and c i rc u l at i on of nat ural  water 
systems . 

hydrosphere 

The water por t i on of the s urface of the earth as d i st i ng u i shed from the so l i d  port i o n ,  
the l i thosphere . 

i mmob i l i zat i on 
Convers i on of HLW i nto a form that wi l l  be res i stant to envi ronmental d i spers i on .  

i ncorporated p l aces 
These are po l i t ica l  u n i t s  i ncorporated or comb i ned as ci t i e s ,  borough s ,  towns , and v i l l ages . 

i n d i genous l ab or pool  

An area ' s  nati ve l abor pool  composed of workers normal ly  res i d i ng in  the area ,  who do not 
l eave the area upon termi nat i on of a constructi on project . 

i nduced radi oact i v i ty 

Rad i oact i v i ty that i s  created when s ubstances are bomb arded with  neutrons as i n  a reactor . 

i n-movers 

Workers who move i nto  an area d ur i ng construct i on and l eave when the project i s  f i n i shed .  
As u sed i n  th i s  document , i n-movers al so i nc l ude s ome week l y  travel ers . 

i nten s i ty 
The energy or the number of photons or part i c l es of rad i at i on i nc i dent upon a un i t  area 
per u n i t  of t ime . I nten s i ty of radi oact i v i ty i s  the n umber of atoms d i s i ntegr at i n g  per 
u n i t  of time .  

i nten s i ty ( earthquake ) 

A numeri c a l  rat i ng u sed to descr i be the effects of an earthquake ground mot i on on man , on 
structures b u i l t  by h im ,  and on the earth ' s  surface . The numer ica l  rat i ng is based on an J-3 1 
earthquake i nten s i ty sca l e ,  s uch  as the Mod i f i ed Mercal l i  I ntens i ty Sca l e  ( see Neuman , F .  
1974 . E arthquake I nten s i ty and Re l ated Ground Mot i on s )  common l y  used i n  the Un i ted States . 
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i nter im  storage 

i on 

Tempor ary storage of sea l ed cani sters co ntai n i ng i mmob i l i zed HLW i n  a s h i e l ded storage 
vau l t  unti l transfer to a Federal reposi tory. 

An atom or mo l ecu l e  that has gai ned or l ost one or more e l ectrons and thus has become 
el ectri ca l ly  charged. 

i on exchange 

Process i n  wh i ch a so l ut i on ,  contai n i ng sol ub l e  i ons to be remove d ,  i s  pas sed 'over a so l i d  
i on exchange co l umn wh i ch removes the sol ub l e  i ons b y  exchang i ng  them w i t h  l ab i l e  i ons from 
the surface of the co l umn . The process i s  rever s i b l e ,  so that the trapped i ons can be co l 
l ected ( e l uted ) and the col umn regenerated .  

i on i zat i on 
The process whereby i ons are created.  Nucl ear rad i at i on can cause i on i z at i on as can h i gh  
temperatures and e l ectr ic  d i scharges . 

i on i z i ng rad i at i on 

R ad i at i on capab l e  of d i sp l ac i ng el ectrons from atoms or mo l ecu l es thereby produci ng i ons .  

i rrad i at i on 
Exposure to rad i at i o n .  

i sotope 

jou l e  

A n  atom of a chem i ca l  e l ement wi th a spec i f i c  atom ic  number and atom i c  we ight .  I sotopes 
of the same e l ement have the s ame number of protons but d ifferent numbers of neutrons .  

A un i t  of energy o r  work wh i ch i s  equ i va l ent to one watt per second o r  0 . 737 foot-pounds 
or 4 . 1 8  cal or i es .  

l eachate 

L i qu i d  that has perco l ated through sol i d  waste or other med i a  and has extracted from the 
so l i ds d i ssol ved or suspended materi al s  i nto the l i q u i ds . 

l each i n g  

The process whereby a s o l u b l e  component o f  a sol i d  o r  mixture of sol i ds i s  extracted as 
a res u l t  of perco l at i on of water around and through the sol i d .  

l eukemi a 

A form of cancer characteri zed by extens i ve pro l i ferat i on of nonfunct i onal immature wh i te 
b l ood ce l l s  ( l eukocytes ) .  

l i qu i d  HLW 

The aqueous h i g h - l evel rad i oact i ve was te res u l t i ng from the product i on of nucl ear mater i al s  
at SRP.  

l i thosphere 

The sol i d  part of the earth composed predom i nant ly  of rock . 

l ong- l i ved nuc l i des 
Rad i oact i ve i sotopes with half l i ves greater than about 30 years .  
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l ow-l evel waste 

Rad i oacti ve waste not c l a s s i f i ed a s  h i gh- l evel waste . The was tes (most ly  s a l ts ) rema l n l ng 
after remova l of the h i gh l y  rad i oacti ve n uc l i des from the l i q u i d  h i gh- l evel was tes for 
i rranobi l i zat ion . 

man-rem 
The radi a t i on dose commi tment to a g i ven popu l ati on ; the sum of the i nd i vi dua l  doses 
recei ved by a popu l ati on segment .  

maxi mum permi s s i b l e  dose 
That dose of i on i z i ng rad i ati on e stabl i s hed by competent  authori t i es a s  a n  amount be l ow 
whi ch there i s  no apprec i a b l e  ri s k  to h uman hea l th and  wh i c h  at the same t i me i s  be l ow 
the l owes t  l evel at wh i ch a defi n i te hazard i s  be l i eved to exi st . 

megawa tt ( MW )  
A u n i t  o f  power  equa l  t o  1 , 000 k i l owats ( kW )  o r  one mi l l i on ( 1 06 )  watts . 

mg 
M i l l i gram . 

m i cro ( 11 )  
Prefi x i nd i cat i ng  one mi l l i onth . One mi crogram 1 / 1 ,000 , 000 of a gram or  1 0-6 gram . 

m icromete r ( 11m ) 
A u n i t  of l en gth equal  to one one-mi l l i onth ( 1 0-6 )  of a mete r .  

mi gration  

The  natura l  travel of  a materi a l  through the  a i r ,  s oi l ,  or gro undwa te r .  

mL 

Mi l l i l i te r .  

mm 

Mi l l i mete r .  

mobi l i ty 
The ab i l i ty of a chemi ca l e l ement or a pol l utant to move i n to and through the envi ronment .  

mo l ec u l e  
A group o f  atoms he l d  together by c hemi cal  forces . A mo l ec u l e  i s  the smal l est  u n i t  o f  a 
compound that can exi s t  by i tse l f  and reta i n  a l l  i ts chem ica l  propert i e s . 

mon i tori ng  

mrem 

Process whe re by the l evel and qua l i ty of factors that can affect the envi ronment and/or 
h uman heal th are meas ured periodi cal ly  in order to regul ate and control  potenti a l  i mpacts . 

M i l l i rem ( 1 / 1 , 000 of  a rem ) . 
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mu tagen 
An agen t ,  phys i ca l , chemi ca l , or radi ati ve , capab l e of i nduci ng mutat ion ( a bove the 
spontaneous bac kground l evel ) .  

mutagenes i s  
The occurrence o r  i nduction o f  mutati on , a geneti c c hange that i s  passed o n  from parent 
to offspri n g .  

mutati on 

nano 

An i nheri tab l e change in the geneti c  mater ia l  ( i n  a chromosome ) .  

Prefi x i nd i cati ng one thousandth of a mi cro uni t ;  1 nanocurie  1 0-9 curi e .  

Nati onal  Reg i ster o f  H i stor i c  P l aces 
A l i st ma i ntai ned by the Nati onal Park Servi ce of arch i tectura l , h i stor ica l , archaeol og i ca l , 
and c u l tura l s i tes of l ocal . state , or national  s i gn i fi cance . 

natura l  radi ation  or natura l  rad i oact i v i ty 

Background rad i a t i on .  

nCi  

NEPA 

Nanocuri es , 1 0- 9 curies . 

Nationa l  Envi ronmental Pol i cy Act of  1 969 .  I t  requ i res that an envi ronmental impact 
statement be prepared for spec i fi ed projects . 

neutron 

NO� 

NRC 

An uncharged e l ementary parti c l e  wi th a mass s l i ght ly  greater than that of  the proton and 
found in the nuc l eus of  every atom heavier  than hydrogen -l . A free neutron i s  unstab l e  
and decays wi th a ha l f  l i fe o f  about 1 3  minutes i nto a n  e l ectron a nd a proton . 

Ammon i a ,  a pungent reacti ve col orless  gas , wh i c h  i s  i rr i tat i ng  to the eyes and mo i st sk i n 
i n  h i g h  concentrati ons . 

Refers to the o x i des o f  n i trogen , primari ly  NO and  N02 • These are often produced i n  the 
combustion of  fos s i l  fuel s .  In h i g h  concentrati on they const itute on  a i r  pol l uti on pro b l em .  

Nucl ear Regu l atory Commi s s i on . The i ndependent Federal commi s s i on wh i ch l i censes and 
regu l ates nuc lear  fac i l i t ies . 

nuc l ear energy 
The energy l i berated by a n uc lear  reactor ( fi s s i on or fus i on )  or by radi oact i ve decay . 

nuc l ear power pl ant 

A fac i l i ty that converts nucl ear energy i nto  el ectrical  power . Heat produced by a reactor 
is used to make steam to dri ve a turb i ne wh i ch dri ves an  e l ectr ic  generator . 
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nucl ear reacti on 
A reaction  i n  whi ch an atomic  nucleus  i s  transformed i nto another e l ement , usual l y  wi th 
the l i berat ion of energy as rad iati on . 

nucl ear reactor 

A devi ce i n  wh i c h  a fi s s i on cha i n  reaction  is mai ntai ned and wh i ch is used for i rrad i ati on 
of mater i a l s or the generation  of e l ectri ci ty .  

nuc l eus  
The  smal l pos i ti ve ly  charged core of  an atom , which  contai ns nearly a l l of the  mass  of the 
atom . 

nucl i de 

An atomi c nuc leus  spec i fied by i ts atomi c wei gh t ,  atomi c number and energy state . A 
rad i onucl i de i s  a radi oacti ve nuc l i de . 

pa rti cul ates 

p H  

Sol i d  part i c l es and l i q u i d  drop l ets smal l enough t o  become a i rborne . 
I 

A measure of the hydrogen i on concentrati on i n  aqueous sol uti on . Ac i d i c  so l ut ions h ave 
a pH from a to 7 ,  bas i c  sol utions  have a pH greater than 7 .  

photon 
A quantum of e l ectromagneti c  energy hav i n g  propert ies of both a wave and a part i c l e  but 
wi thout mas s or e l ectr i c  charge . 

pl ant stream 

pl ume 

Any natural stream on the SRP s i te .  Surface drai nage of the s i te i s  v i a  these streams to 
the Savannah Ri ve r .  

The v i s i b l e  emi s s i on from a fl ue or ch imney . 

photon 

ppm 

ppb 

E l ectromagneti c  rad i at i on . 

Parts per mi l l i o n .  The un i t i s  commonly used to represent the degree of pol l utant concen
trati on when the concentration  is smal l .  I n  a i r ,  ppm i s  usua l l y  vol ume pol l utant/ l , 000 , 000 
vol umes of a i r ;  in water ,  a we i ght/l  ,000 ,000 wei ght un i ts .  

Parts per b i l l i o n  ( 1 0- 9 ) ,  one thousandth of a part per mi l l i o n .  

pol l ution  

The add i t i on of  any undes i rabl e agent to an ecosystem in  excess of the  rate at wh ich  they 
can be degraded , ass i mi l ated , or d i s persed by natural processes . 

pri mary road 

I nterstate , s tate , and reg i onal  routes i ncl uding rural arteri a l  routes and thei r extensi ons 
i nto or through urban areas . 
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ps i  

Pounds per square i nch , a measure o f  pressure .  Atmospheri c pressure i s  about 1 5  ps i . 

qual i ty factor 

rad 

The factor by wh i c h  absorbed dose , in rads , i s  mul t i p l i ed to obta i n  a quant i ty express i ng 
the i rrad i ati on i ncurred by vari ous  b i o l og i ca l  t i s s ues tak i ng i nto account the b i ol ogi cal  
effecti veness of the vari ous types of rad i at i on . 

Acronym for rad iat ion absorbed dose ; i s  the bas i c  u n i t  of absorbed  dose equal  to the 
absorpti on of 0 . 0 1 j ou l es per k i l ogram of abs orb i ng mater i a l . 

rad i ati on 
The emi tted part i c l es and/or photons from the nuc l e i  of rad i oact i ve atoms . Some e l ements 
are natura l ly  radi oacti ve whereas others are i nduced to become radi oacti ve by bombardment 
in a reactor . Natura l l y  occu rri ng rad i ation  is i nd i st ingu i shabl e from i nduced rad i at i on . 

rad i ati on detecti on i nstrument 
Devi ces that detect and record the c haracteri s t i c s  of i on i z i ng rad i ati on . 

rad i at i on mon i tori ng 

Conti nuous or peri od i c  dete rmi nat i on of the amount of rad i ati on present i n  a g i ven  area . 

rad i at i on protect i on 

Leg i s l ati on , regu l ati ons , and measures to protect the pub l i c  or l aboratory of i ndus tri a l  
worke rs from harmfu l exposu re to radi at i o n .  

radi at i on sh i e l d i ng 
Reduct i on of rad i at i on by i nte rpo s i n g  a s h i e l d  of absorbi ng mate ri a l  between a rad i oac ti ve 
source and a person , l aboratory area , or radi ati on-sens i t i ve de vice . 

rad i ati on standards 

Permi s s i bl e  exposure l evel s of rad i at i on and regu l at ions govern i ng same . 

rad i oact i v i ty 

The spontaneous decay or d i s i ntegrati on of unstabl e atomi c nucl e i , accompan ied by the 
emi s s i on of rad i ati on . 

rad i oi sotopes 
Radi oac ti ve i sotopes - some of these , such  as coba l t-60 , are u sed i n  the treatment  of 
d i sease . 

rece i v i ng wate rs 

rem 

Ri vers , l a kes , oceans , or other bod i es of water i nto wh i c h  treated or untreated wa ste waters 
are d i scharged . 

Acronym for roentgen equ i va l ent man ;  i s  the u n i t  of dose for b i ol og ica l  absorpt i on .  I t  
i s  equal  t o  the product of the absorbed dose i n  rads and a qual i ty factor and a d i stri 
buti on factor .  
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repos i tory 

A pl ace i n  wh i c h  i mmobi l i zed HLW i s  to be d i sposed i n  i so l ati on from the envi ronment 
unti l i t  has decayed to harml ess l evel s .  

res i dence t ime 
The peri od of t i me during  wh i c h  a substance res i des i n  a de s i gnated area . 

res i n  

An organ i c  po lymer used a s  a n  i on -exchange materi a l . 

roentgen ( R )  

A un i t  o f  exposure t o  i on i z i ng rad i a t i on equa l  t o  o r  produc i ng one coul omb o f  charge per 
cub i c meter of a i r .  

runoff 
The port i on of ra i nfa l l ,  me l ted snow , or i rr i gati on water that fl ows across ground surface 
and eventua l l y i s  returned to streams . Runoff can carry pol l utants i nto rece i v i ng waters . 

sa l tcake 

The crysta l l i zed sal ts ( pr i mari l y  n i trates and n i tr i te s )  res u l t i n g  from the evaporati on of 
l i qu i d  HLW .  

s a l tcrete 
A mi xture of parti a l l y  decontami nated sa l ts and concrete . 

sani tary l andfi l l i ng 

An engi neered method of so l i d  waste d i sposal  on l and  i n  a manner that protects the envi ron 
ment ;  waste i s  spread i n  th i n  l ayers , compacted to the smal l est  practi cal vol ume , and 
covered with so i l at the end of each work i n g  day . 

scrubber 

An a i r  pol l uti on contro l device  that uses a l i qu i d  spray to remove pol l utants from a gas 
s tream by absorption  or chemi ca l  reacti on . 

secondary road  
A rural maj or col l ector route . 

sed i menta t i on 
The settl i ng of exces s  soi l and mi nera l sol i d s  of sma l l parti c l e  s i ze conta i ned i n  water . 

seepage bas i n  
An excavation  i n  the ground t o  rece i ve aqueous streams conta i n i ng chemi cal  and rad i oacti ve 
waste s .  I n so l ub l e mater ia l s  sett l e  out on the fl oor of the bas i n  and sol ub l e materi a l s  
seep wi th the water through the soi l co l umn where they are removed by i on exchange wi th 
the so i l . Construction  i nc l udes d i kes to prevent overf l ow or surface runoff . 

se i smi c i ty 

The tendency for the occurrence of earthquakes . 

settl i n g  tan k  

A tan k  i n  whi c h  sett l eab l e sol i ds are removed by grav i ty .  
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sewage 

sewer 

The tota l or organ i c  was te and wastewater generated by an i ndustr i a l  establ i s hment or 
a commu n i ty .  

Any p i pe o r  condu i t  used to col l ect and carry away sewage o r  stormwater runoff. 

sewerage 

The ent i re system of sewage col l ecti on , treatment ,  and d i spos a l . 

s h i e l d 

An engi neered body of absorbi ng materia l  used to protect personnel from rad i ati on . 

s hort- l i ved n uc l i des 

Rad i oacti ve i sotopes w i t h  ha l f  l i ves no greater than about 30 yea rs (e . g . , ces i um-1 37 
and stronti um-gO ) .  

s l udge 
The preci p i tated sol i d s  ( pr imari l y  oxi des and hydroxi des ) that sett l e to the bottom of 
the storage tanks  conta i n i ng l i q u i d  HLW . 

s l urry 

A s uspen s i on of so l i d  parti cl es ( s l udge ) i n  wate r .  

soci oeconomi c base l i ne characteri zati on 

A descr i pt i on and d i scus s i on of a study area ' s  soc i a l  and econom i c  characteri s t i cs 
i nc l ud i n g  a p rofi l e  of l ocal government , hou s i n g  supp ly , l and use , and pub l i c  and 
pri vate servi ces .  

softwoods 

sp i l l  

Trees , part i cu l arly evergreens and shrubs , i n  which  thei r seeds are produced i n  a cone . 

Su l fur d i ox i d e ;  a heavy pungent co l orl ess gas ( formed i n  the combu stion  of coal ) .  S02 i n  
h i gh concentrat i on i s  cons i dered a major a i r  pol l utant .  

T he  oxi des of su l fu r ,  pr imar i l y  S02 and  S0 3 ' SOx i s  a common a i r  pol l utant . 

The acc i dental rel ea se of rad i oact i ve materi a l . 

spray i rr i ga t i on 

SRL 

The pract i ce of d i spers i ng treated aqueous effl uents by spray i ng l and i n  contro l l ed amounts . 
Treated effl uent i s  r i ch i n  nutri ents that may be ut i l i zed by p l ants . 

Savannah Ri ver Laboratory . 
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SRP 
Savannah R i ver  P l ant . 

stabl e 
Not rad i oact i ve .  

stack 

A vert i ca l  p i pe or fl ue  desi gned to exhaust gases and suspended part i c u l ate matte r .  

stack gases 

Gases emi tted from a stac k .  

s tat ionary source 

A source of emi ss i on s  i nto the envi ronment that i s  fi xed rather than mov i n g ,  as an 
automob i l e .  

s torage 
Retention  of rad i oact i ve waste i n  man-made conta i nment such as a tank or vau l t  i n  a 
manner permi tti ng retri eval  as d i st ingu i s hed from d i spos a l  wh i ch i mpl i es no retri eva l . 

strategy 
Al l the components of a l ong-range p l an l ead ing  to the u l t i mate goal of permanent i so l ati on 
of radi oacti ve waste from the b i o sphere . 

study area 
A speci fi c geograph i c  area i so l ated from s urround i ng areas for the purpose of exami n i ng 
and analyz i ng speci f i c  phenomena and acti vi t ies  occurring i n  that area . 

s upernatant , s upern ate 

The l i q u i d  porti on  of the l i q u i d  HLW that cons i sts of water and materi a l s i n  sol uti on i n  
the water .  

s urface water 

Al l water on the s u rface , as di st ingu i s hed  from groundwater .  

s u rvei l l ance 

A mon i tor i ng  system des i gned to as s ure safe and secure contai nment of HLW at a l l  t imes  
and to i dent i fy potenti a l  sources of escape or  release i nto the envi ronme n t .  

t a n k  farm 

An i nsta l l ati on of i nterconnected u nderground tanks for the s torage of h i gh- l eve l 
rad i oact i ve l i qu i d  wastes . 

thermal pol l uti on 

Degradat i on of water q ua l i ty by i ntroducti on of a heated effl uent . 

thresho l d  dose 

The mi n i mum dose of a g i ven  s u bstance to produce a measu rab l e  envi ronmental  factor . 
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tol erance 
The rel ati ve capabi l i ty of an orga n i s m  to endure an unfavorab l e  envi ronmental factor . 

topography 

The conf igurat ion of a s urface area i nc l ud i ng i ts rel i e f  or re l at i ve e l evati ons  and the 
pos i t i on of i ts natural and man -made featu res . 

toxi c i ty 

The qua l i ty or deg ree of be i n g poi sonous or harmfu l to p l ant or a n i ma l  l i fe .  

trans uran i um e l ements 

E l ements above uran i um in the peri odi c ta b l e .  Al l 1 3  known transuran i c  e l ements are 
radi oacti ve and are produced arti fi c i a l l y .  

tri ti um ( 3H )  

A rad i oacti ve i sotope o f  hydrogen , a weak beta emi tter w ith  a ha l f- l i fe o f  1 2 . 5 years . 

trans uran i c  waste 

TSP 

Waste materi a l  conta i n i ng more than a spec i fi ed concentrat ion of transurani c e l ements 
( p resentl y ,  more than 1 0  nanocu r i es per gram of was te ) .  

Tota l suspended part icu l ate s .  Refe rs to the concentration  of parti c u l ates i n  suspen s i on 
i n  the a i r  i rrespecti ve of the nature , source , or s i ze of the parti c u l ates . 

un i ncorporated p l aces 

C l ose l y  settl ed popu l ati on centers wi thout corporate l i mi ts . 

USGS 

Un i ted States  Geo l og i ca l  Survey . 

vacancy rate 

vau l t  

The rat i o  between the n umber o f  vacan t hous i n g  u n i ts and the tota l n umber o f  un i ts i n  
a spec i fied  area . 

A re i nforced concrete structure fo r stori ng can i s ters of i mmob i l i zed h i gh- l eve l  rad i o 
act i ve waste . 

venti ng 

Re l ease of gases or vapors under pressure to the atmosphere . 

was hout 
The removal of a pol l utant from the atmosphere by prec i p i tati on . 

was te heat 

Heat wh i ch  is cl ose to that of ambient  and hence not val uab le  for production  of power 
and must be d i scharged to the envi ronment .  
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waste , rad i oacti ve 
Materi a l s  from nuclear  operations  t hat are rad i oacti ve or are contami nated wi th radi oacti ve 
materi a l s  and for wh i c h  there i s  no p racti cal use or for wh i ch recovery i s  i mpracti cal . 

water pol l ut i on 
Presence of one or more contami nants i n  s uch  degree as to be detr i menta l  to the i ntended 
use of the wate r .  

water q ua l i ty standard a n d  cri teri a 

Leve l s  of pol l utants accord i ng to the water use c l a s s i f i cati on : dri nk i ng wate r ,  recreat i on 
u se ,  propagation  of fi s h  and  aquati c l i fe ,  and agr icu l tura l  and i ndustri al  use . 

waters hed 

The area dra i ned by a g i ven  stream.  

water tab l e  

The upper s u rface o f  t h e  groundwater .  

week ly  travel ers 

Workers who l i ve near the work s i te dur ing  the week and trave l home only on wee kends . 

zon i ng ord i nances 
Local ordi nances d i v i d i ng a c i ty ,  town , or u n i ncorporated pl ace i nto zones govern i ng 
l and u se  and  the s i ze ,  s hape , and use  of structures wi th i n  each zone . 

zoopl ankton 
P l ankton i c ( fl oati ng ) a n i ma l s  that supp ly  food for f i s h . 
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compari son of i mpacts for DWPF s i te s ,  3- 1 5  ( Tab l e  3 . 7 )  
resources cons umed , 3-2 1 , 3-45 
manpower requ i rements , 3 -20 , 3-23 ( F i g .  3 . 1 1 ) , 3 -44 , 3-45 ( Fi g .  3 . 1 9 )  
schedu l i ng ,  3-23 ( Tab l e  3 . 1 1 )  
costs , 3-20 , 3-44 
re l eases and d i scharge s ,  3-20 
sched u l e  under del ay of reference a l ternati ve ,  3-34 
schedu l e ,  costs , and manpowe r for staged al ternati ve ,  3-44 
i mpacts of,  5 - 1  to 5-6 , 5 -2 1 , 5 -24 to 5-25 
unavo i dab l e effects of,  5-41 , 5 -42 , 5 -44 ( Tab l e  5 . 47 ) , 5-45 ( Tab l e 5 . 48 )  
resource commi tment for ,  5 -42 , 5-50 ( Tabl e 5 . 5 1 ) 
and cumu l at i ve i mpacts , 5 -5 1  to 5-53 
regul atory req u i rements for ,  L- l  ( Tab l e  6 . 1 ) 

Cool i n g  tower 

comparison  of re l eases for a l ternati ve s i res , 3- 1 5  ( Tab l e  3 . 7 )  
emi ss i ons  from , for DWPF operation , 3-27  ( Tab l e  3 . 1 7 )  
water use for ,  3-30 ( Tab l e  3 . 23 ) , 3-49 (Tab l e  3 . 3 1 ) ,  5-7  
i mpacts of,  5-7  

Costs 

for DWPF construction , 3-20 
s ummary for a l ternat i ve s ,  3-2 (Tab l e  3 . 1 )  
for DWPF operation , 3-24 
for de l ay of reference a l terna t i ve ,  3-34 
for s taged a l ternati ve cons truction , 3-44 
for s taged a l terna ti ve operation , 3-46 
of sal tcrete storage in  waste tanks , 3-50 
of  s a l tcake s h i pment offs i te ,  3-50 
of  i mmob i l i zat ion  wi thout separat ion , 3-5 1 
of  i nterim sol i d i fi ca t i on , 3-52 
of  hou s i ng in  soci oeconomic i mpact area , 4-1 1 



Cumu l ati ve effects 

potenti a l  for ,  5-5 1  to 5-53  
descri pti on of , 5-5 1  to 5-53  
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Decontami nation  and decommi s s i on i ng ,  See also Sol i d  wastes ( radi oacti ve ) 

for the DWP F ,  3-31  
potenti a l  effects of ,  3-31  
commi tment to , 5-42 
of transportati on equi pmen t ,  0-20 

Deep-we l l i njecti on 

d i sposal  a l ternati ve , 2- 1  
descri ption  of,  2-8 , 2-9  
uncerta i nt ies  of , 2-9 • 

Defense waste proces s i ng faci l i ty ,  See also Immobi l i zat ion  a l terna t i ves , Si te al ternati ves , 
DWPF bu i l di ngs , Constructi on , Operation  

program schedu l e ,  2-3  ( Fi g .  2 . 1 ) 
project overv i ew ,  1 - 1 to 1 -3 
proposed acti on , 1 - 1 to 1 - 3 
h i s tory , 1 -3 
record of deci s i on , Appendi x A 
a l ternati ves summary , 3-2 (Tabl e 3 . 1 )  
Fl owsheet for reference a l ternati ve , 3-3 ( F i g . 3 . 1 ) 
fl ows heet for s taged al ternati ve , 3-36 ( F i g .  3 . 1 5 ) , 3-37 ( F i g .  3 . 1 6 )  
schedu l e  summary , 3-2 ( Tab l e 3 . 1 ) 
cos t s ummary , 3-2 (Tabl e 3 . 1 )  
manpower s ummary ,  3-2 (Tabl e 3 . 1 )  
i mpact summary , 3-2  ( Ta b l e  3 . 1 )  
f l e xi bi l i ty of ,  3 - 1 8  
construct ion  data , 3-20 , 3-44 , 3-23 ( Tabl e 3 . 1 1 )  
decontami nation  and decommi s s i on i ng of , 3-3 1  
short- and l ong-term effects of ,  5-49  
permi ts for ,  6 - 1  to 6-4 ,  6- 1  (Tab l e  6 . 1 ) 

Defense wastes See also SRP was te 

compared to commerc i al wastes , 2 - 1  to 2-5 , 1 -2 (Tab l e  1 . 1 )  
s torage at  SRP , 1 - 1 
quanti t ies  i n  t he Un i ted  State s ,  1 -2 ,  1 -2 (Tabl e 1 . 1 )  
Record of Dec i s i on on , 1 -3 ,  Append i x  A 

De l ayed reference a l ternati ve 

s ummary of i mpacts , 3-2 ( Ta b l e  3 . 1 )  
compari son of i mpacts , 5-5 1  (Tabl e 5 . 52 )  
cumu l ati ve i mpacts , 5-53  ( Tab l e 5 . 5 3 )  
descri pti on o f ,  3-31  t o  3-34 
benef i ts and faul ts of ,  3-3 1  to 3-34 
i mpacts of, 5-21 to 5-24 

Demography 

wi thi n soci oeconomi c i mpact area , 4-6 to 4-8 , 4-7 (Tab l e  4 . 4 ) , E-6 to E-9 
rate of c hange , 4-7 
under de l ayed reference a l ternati ve , 5-23 ( Ta b l e  5 . 22 )  
under s taged process a l ternati ve , 5-27 ( Tabl e 5 . 27 ) 
base l i ne projecti on of , K-5 , K-6 
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D i sposa l a l ternati ve s ,  See also Sa l t  d i sposa l 

descr i pt i on of,  2 - 1  to 2- 1 1  

Department  of  Energy 

reg u l a t i ons  for was te d i s posa l ,  3- 1 4  
cons i derat ions  o f  i mmobi l i zat ion a l terna t i ves , 2-6 
rad iati on expos ure l i m i ts , 5 -9 ,  5 - 1 6  
a n d  envi ronmenta l requ i rements , 6-2  

DOE , See Department of Energy 

Dose  commi tments (acci dental rel ease ) 
overview of ,  5-37 to 5-40 
source terms for ,  Appendi x L 
methods for ca l c u l a t i n g ,  Append i x  L 
by orga n ,  5 -38 (Tab l e  5 . 42 ) ,  5-39  (Tab l e  5 . 43 )  
from transporta t i on acc i den t ,  5-41 , 5-41  (Tab l e  5 . 46 ) 

Dose commi tments ( normal operati ons ) 
methodol ogy for ca l c u l at i n g ,  5 -9 ,  5- 1 1  ( F i g .  5 . 1 ) ,  Append i x  J 
from a i rborne effl uents , 5 -9  to 5 - 1 4  
from l i qu i d  effl uents , 5- 1 5  t o  5- 1 8  
to the i nd i vi d ua l , 5 - 1 1 (Tab l e  5 . 5 ) ,  5 - 1 2  (Tab l e  5 . 6 ) , 5 - 1 5 (Tab l e  5 . 1 2 ) ,  5 - 1 6 (Tab l e  5 . 1 3 ) , 

5-27  (Tab l e  5 . 29 ) ,  5 -32 (Tab l e  5 . 36 )  
to the popul ation , 5- 1 3  (Tab l e  5 . 9 ) ,  5- 1 3  (Tab l e  5 . 1 0 ) , 5 - 1 6  (Tab l e  5 . 1 4 ) , 5 - 1 7 (Tab l e  5 . 1 5 ) ,  

5 - 1 7 (Tab l e  5 . 1 6 ) ,  5-23 (Tab l e  5 . 23 ,  Tab l e  5 . 24 ) , 5-24 (Tab l e  5 . 25 ) ,  5-25 (Ta b l e  5 . 26 ) , 
5 - 30 (Tab l e  5 . 32 ,  Tab l e  5 . 33 ) ,  5-3 1  (Tab l e  5 . 34 ,  Tab l e  5 . 35 ) , 5-32 (Tab l e  5 . 37 ) ,  
5 - 33 (Ta l e  5 . 38 )  

to the work force ,  5- 1 8  
from transporta t i on ,  5-2 1  (Tab l e  5 . 2 1 ) 
due to de l ay of DWP F ,  5-2 1  to 5-24 
from sta ged process  a l terna t i ve ,  5-26 to 5-33 
from sa l tcrete d i sposa l , 5-36 (Tabl e 5 . 40 ,  Tab l e  5 . 41 ) 
and cumu l ati ve effects , 5-52 (Tab l e  5 . 53 )  

DWPF, See Defense was te proces s i ng fac i l i ty 

DWPF bu i l d i n g s ,  See also Canyon bu i l d i n g ,  Can i ster s torage fac i l i ty ,  Power pl ant , Sa l tcrete 
fac i l i ti es ,  Support faci l i t i e s , Earthquake , Tornado 

des cr ipt ion of, 3- 1 6  to 3- 1 8 ,  3-20 (Tab l e  3 . 9 ) , 3-2 1 ( F i g .  3 . 1 0 )  
fl exi b i l i ty of ,  3- 1 8 
construction  schedu l e for , 3-20 ,  3-23 (Tab l e  3 . 1 1 ) 
for del ayed reference a l terna t i ve ,  3-24 
for s taged process a l ternat i ve ,  3-34 , 3-38 , 3-40 to 3 -44 

Earthquake 

construction  for res i s tance to , 3- 1 6 ,  3-20 (Tab l e  3 . 9 )  
potent i a l  a t  the S RP s i te ,  4-2 1 , G-7  to G-8 
unavo i dab l e effec ts of ,  5-43 (Tab l e  5 . 47 ) , 5 -44 (Tab l e  5 . 48 ) ,  5 -45 (Tab l e  5 . 4 9 )  

5-47 (Ta b l e  5 . 50 )  

Eco l og i ca l  effects 

cons i derat ions  in DWP F s i te se l ecti on , 3- 1 2  to 3- 1 4  
compari son o f  DWP F s i te s ,  3- 1 5  (Tab l e  3 . 7 )  
comparison  of ,  fo r bur ia l  s i tes , 3- 1 4 
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Eco l og i ca l  effects (continued) 

of con structi on , 5-4 , 5-5 
of operat i on , 5-6  to 5-8 
of staged process a l ternati ve , 5-24 to 5-26 

unavoi dabl e ,  5-43 to 5-48 
compari son of by a l ternat i v e ,  5-50 (Tabl e 5 . 52 )  

Eco l og i cal  systems 

moni tor i ng of , 3-27 , 5-5 , 5-9 
m i t i gation of effects on , 5-6 
unavo i dab l e  effects on , 5-43 to 5-48 

Ecol ogy 

of the SRP s i te ,  4-24 to 4-29 
terrestri a l  descri ption of , 4-24 , 4-25 
aquat i c  descri pt ion  of , 4-25 to 4-29 
of the Savannah Ri ver ,  4-2 7 ,  4-28 
of Four Mi l e  Creek ,  4-28 
of Upper Three Runs Cree k ,  4-28 
of Sun  Bay , 4-29 
terrestri a l , impacts to , 5-4 , 5-6 
aquati c ,  i mpacts to , 5-4 , 5-7 
mon i toring  of i mpacts to , 5-5 
and construction acc i dents , 5-36 
and operati on a l  acc i dents , 5-37 
unavo i dab l e  impacts to , 5-43 to 5-48 

Economi c i mpact , See also Revenues , Expendi tures , Work force 

due to DWPF constructi on ,  5-2 ,  5-3 
of opera t i on i n i t i at ion , 5-6 
of del ayed DWPF , 5-22 (Tab l e  5 . 22 )  
o f  staged DWPF , 5-26 (Tabl e 5 . 27 )  
unavo i dab l e effects , 5-43 t o  5-48 

Effl uent control , See Evaporato r system , NPDES perm i ts 

Effl uents , See also L i qui d wastes , Water qual i ty ,  Dose commi tments 

d i s charge of , 4-26 (Tabl e 4 . 1 6 )  
rad i o l og i ca l  composi t i on of ,  Appendi x  0 

nonradi oact i ve sources o f ,  3-47 (Tab l e  3 . 27 ) , 5-6 to 5-8 

from ash  bas i n s , 5-8 (Tab l e 5 . 4 ) 

Empl oymen t 

i n  soci oeconom i c  impact area , 4-8 , 4-8 (Tabl e 4 . 5 ) , 4-9 (Tab l e  4 . 6 ) , E-9 to E - 1 0  

effect of operat ion on , 5 -6  
under staged DWPF , 5-24 , 5 -26  (Tab le  5 . 27 )  

unavo i dab le  adverse i mpacts t o  5-43 t o  5-48 

basel i ne project i on s  o f ,  K-9 

Endangered spec i es 

compari son of , for DWPF a l ternative  s i tes , 3- 1 5 (Tabl e 3 . 7 )  

o n  the SRP s i te ,  4-25 
i mpact to , 4-2 5 ,  5-4 , Append i x C 
i n  the v i c i n i ty of t he S RP , 4-29 (Tabl e 4 . 1 8 ) 

unavo i dabl e effects on , 5-43 , 5-44 
l egi s l at ion coveri ng , 6-2 , 6-3 , 6-4 
correspondence rel ated to , Append i x  C 



Envi ronmenta l Dose Commi tment ( EDC ) 

concept descri pt i on ,  J -4 to J-6  

Envi ronmenta l  Protection  Agency 

regu l at i ons  for effl uent control , 3-9 
gu i de l i nes for waste d i sposa l , 3- 1 4 
compl i ance w i th emi s s i ons standards , 3-25 
NPDES d i scharge perm i ts , 5-8 
dri n k i ng water standard , 5-34 
AI RDOS-EPA computer code , 5-37 

Ero s i on 
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compari son of, for DWPF s i tes , 3- 1 5 ( Tabl e 3 . 7 ) 

EPA , See Envi ronmental Protection  Agency 

Evaporator system 

i n  Process fl ow, 3- 1 1 ( F i g .  3 . 4 )  
condensate from , 3-5 , 3-8 , 3- 1 1 ,  3-47 
bottoms from , 3 - 5 ,  3-9 
for effl uent control , 3-9 , 3- 1 1 ( Fi g .  3 . 4 ) , 3-40 
rel eases from , Append i x  0- 1 6  
expl os i on i n ,  5-38 ( Tabl e 5 . 42 ) , 5-39 ( Tab l e  5 . 43 )  

E x i s t i ng envi ronment ,  See SRP s i te ,  Ecol ogy 

Expend i tu res  

w i th i n  the soc i o econom ic  impact a rea , 4- 1 3  to 4-1 5 , 4- 1 4  ( Tabl e 4 . 1 0 )  
i mpacts o f  construct i on on , 5-2  

Exposure ,  See Rad i a tion  exposur� 

F i l trat ion system, See Gaseous wastes 

F i re departmen ts 

w i th i n  soci oeconom ic  impact area , 4-1 0 ,  E- 1 4  
a s s i s tance t o  by S RP ,  4- 1 0  
impacts of construct ion  on , 5-2 
impact of opera t i on on , 5-6 , Append i x K 
impact of  del ay on , 5-22 ( Tabl e 5 . 22 )  
impact o f  staged a l ternat i ve ,  5-24 , 5-26 ( Tab l e 5 . 27 )  

Fou r  Mi l e  C reek 

d i scharge i nto , 3-9 , 3-26 ,  3-28 , 4-25 , 4-26 ( Tab l e 4 . 1 6 )  
and  s i te sel ect i on c r i ter i a , 3 - 1 4  
hydrol og i cal  descr ipt i on of ,  4-21  
effects of d i scharges i n to ,  4-22 , 5-7 ,  5-8 
water qua l i ty of, 4-27 ( Tab l e 4 . 1 7 )  
b i o l og ica l  characteri sti cs of ,  4-28 , 4-29 
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Gaseous  wastes , See also Ai r emi s s i on s  

reference contro l systems , 3- 1 2  ( Fi g .  3 . 5 )  
compari son of ,  for DWPF s i tes , 3- 1 5  ( Tab l e 3 . 7 )  
staged process  control systems , 3-40 , 3-43 

Geneti c  r i s k ,  See Hea l th effects 

Geography , See SRP s i te 

Geo l og i c  d i sposal  

for SRP waste , 2-4 , 2-5 
descri pt ion of , 2-5 , 2-6  
a s  preferred a l ternati ve ,  2 - 1 , 2 -6 , 2- 1 0  
depth of ,  2-5  
s i te sel ec t i on factors , 2-5  
mu l ti pl e  barri er concept , 2-6  

Geol ogy 

consi derati on s  i n  s i te se l ecti on , 3- 1 3  
compari son for DWPF s i tes , 3- 1 5  ( Tab l e  3 . 7 )  
of the SRP s i te ,  4-18 to 4-21 , Appendi x G 
profi l e  of , 4-20 ( F i g .  4 . 8 )  

G l ass mel ter , See V i tri fi cati on 

G l a s s  waste form 

reference compos i t i on ,  3-9 ( Tab l e 3 . 4 )  
s tage 1 compos i t i on ,  Append i x 0-4 , 0-8 
stage 1 and 2 coup l ed compo s i t i o n ,  Append i x 0-9 
for i mmobi l i za t i on wi thout separation , vol ume of, 3-5 1  

Groundwater 

and geo l og i c d i sposa l , 2-5  
and very deep ho l e d i s po sa l , 2-9 , 2- 10  
and DWPF s i te se lect i on , 3- 1 2 ,  3- 1 4  
and EPA and State l andfi l l  regu l at i on s , 3- 1 4  
and sa l tcrete buri a l  s i tes , 3- 1 4 ,  3- 1 8  ( Tab l e 3 . 8 )  
moni tori ng o f ,  3-28 
hydro l ogy in the SRP area , 4-22 to 4-24 , 4-23 ( Fi g .  4 . 9 ) , F-4 to F-7 
vel oci t ies  of ,  4-2 3 ,  5-34 
qua l i ty of, 4-24 , F-8 
quant i ty of , 4-24 
i mpacts to , 5-33 to 5-37 
concentra t i on of mercury i n ,  5-34 
rad i onuc l i des  enteri n g ,  5-35 ( Tab l e 5 . 39 )  
outcrop d i scharge rate , 5-34 
and d i scharge permi t ,  6 - 1  ( Ta b l e  6 . 1 ) 
u se ,  F-8 , F - 1 4  ( Ta b l e  F . 3 ) , F- 1 5  ( Tab l e F . 4 )  

Hab i tat  

areas of on DWPF s i te ,  4-24  to 4-2 5 , 4-24 ( Tab l e 4 . 1 5 )  
o f  Sun Bay , 4-24 
for wi l dl i fe ,  4-2 5  
o f  the Savannah Ri ver ,  4-27 , 4-28 
of Three Runs Creek ,  4-28 
reducti on of due to construc t i on , 5-4 
unavo i da b l e  effects on , 5-43 ( Tab l e 5 . 47 ) ,  5-44 ( Tab le  5 . 48 ) , 5-5 1  
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Hea l th effects , See a lso Rad i o l og i cal  ri s k  

from rout i ne operat ions , 5- 1 8 ,  5- 1 9 ,  5- 1 8  ( Tab l e 5 . 1 7 ) , J -6  t o  J - 1 3 
cancer r i s k ,  5- 1 8 ,  5-20 ( Tab l e  5 . 20 ) , 5-33 
genet ic  r i s k , 5- 1 9 ,  5-33 
of rout i ne  transportati on , 5-20 ( Tab l e  5 . 20 ) , 0-1 6 to 0- 1 8 
of del ay of DWP F ,  5-24 
from staged process al ternat ive , 5-33 , Appen d i x  J 
from acci dental re l eases , 5-40 
from trans portation  acci dents , 5-40 , 5-41 , Appen d i x  0 
unavo i dabl e impacts , 5-43 to 5-48 
compari son of by a l ternat i ve ,  5-50 ( Tab l e  5 . 52 )  
and cumu l ati ve effects , 5-52 
methodol ogy for ca l cu l at i n g ,  J -6  to J - 1 3 

Hea l th  servi ces 

w i t h i n  soci oeconom i c  i mpact area , 4- 1 0 ,  E- 1 5 

Hi gh- l eve l rad i oactive wastes , See also SRP wastes , Storage of HLW 

reports on , 1 -3 
Record of Dec i s ion  on , Append i x  A 

Hou s i ng 

w i t h i n  soc i oeconom i c  i mpact area , 4- 1 0 , 4- 1 1 , 4- 1 1 ( Ta b l e  4 . 9 )  E - 1 7 to E-1 9 
costs o f ,  4- 1 1 
i mpacts of construction  on , 5-2 ( Tabl e 5 . 1 ) 
i mpacts of construction w i t h  Vogtl e del ayed , 5-3  ( Tabl e 5 . 2 )  
i mpact o f  de l ay on , 5-22 ( Tab l e 5 . 22 )  
i mpact of staged a l ternati ve on , 5-26 ( Tab l e  5 . 27 )  
unavo i dabl e effects on , 5-43 t o  5-48 
i n  compari son of i mpacts of a l ternatives , 5-50 
basel i ne project i on of , K-6 

Hydro l ogy 

con s i derati on s  i n  s i te se l ect i on , 3- 1 2 ,  3 - 1 4  
compari son for DWPF s i tes , 3- 1 5 ( Tab l e 3 . 7 )  
o f  SRP s i te , 4-21  to 4-24 , Appen d i x  F 

Ice sheet d i s posa l  

d i sposal a l ternative , 2 - 1  
descri pt i on o f ,  2-8 
envi ronmental eval uat ion , 2 -8 

Immobi l i zation  a l ternati ves , See also Reference i mmob i l i zat ion a l ternat ive , Del ayed reference 
a l ternat ive , Staged i mmob i l i zation  a l ternat i ve ,  Combi ned i mmob i l i za t i on , I nterim sol i d i f i cat ion 

summary of , 3-2  (Tab le  3 . 1 ) 
proposed action , 1 -2 
DOE con s i derat i ons , 2-6 
reference a l ternat ive ,  3-3  to 3-31  
de l ay of reference a l te rnat ive , 3-31  to 3-34 
staged process a l ternat i ve ,  3-34 to 3-49 
f l ex i b i l i ty of  stag i n g ,  3-23 
those not con s i dered in  deta i l , 3-5 1 , 3-52 
short- and l ong-term effects of,  5-49 
compar i son of i mpacts of , 5-49 , 5-50 ( Ta b l e  5 . 52 )  
soc i oeconom i c  i mpacts of , Append i x  K 
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Impacts , See arso Construct ion , Operat i on , Spec i f i c  type of i mpact , Cumu l ati ve effects , 
Al ternatives  

s ummary of ,  5-43 to 5-48 
compari son of , 5-49 5-50 ( Tabl e 5 . 52 )  
unavo i dab l e ,  5-41 , 5-42 

I ncome 

of SRP work force , 4-4 
for soci oeconomi c i mpact area , 4-9 ( Tabl e 4 . 6 ) , E- 1 0  
i mpact o f  del ay on , 5-22 (Tabl e 5 . 22 )  

I ndefi n i te tan k  storage 

as d i s posal  a l tern at i v e ,  2-6 
m i t i gat i ng measures , 2-6 to 2-8 
and survei l l ance , 2- 1 0 
rad i o l og ica l  ri s k  of , 2- 1 0  

I n-tank storage , See Storage o f  HLW 

I nteri m  so l i d i fi cati on 

descri pt ion of , 3-52 

I od ine- 1 29 

transmutation  of , 2-9 
in stored SRP waste , 3-5 (Tab l e  3 . 3 )  
contri bution  to i nd i v i dua l  dose , 5-9 , 5-1 1 ( Tab l e  5 . 5 ) , 5- 1 2  ( Tabl e 5 . 6 ) , 5-28 ( Tabl e 5 . 30 ,  

Tab l e  5 . 3 1 ) 
contri buti on to popu l at ion dose , 5 - 1 4 ,  5 - 1 4  (Tabl e 5 . 1 1 ) , 5-24 , 5-23 ( Tabl e 5 . 24 ) , 

5-31  (Tab l e 5 . 35 )  
i n  groundwater , 5-34 
acci denta l rel ease of , 5-38 ( Tab l e  5 . 42 ) , 5-39 ( Tabl e 5 . 43 )  

Ion-exchange 

in reference process , 3-3  ( F i g .  3 . 1 ) 
descri ption  of , 3-6 
i n  staged process , 3-38 
materi a l , acci dent to , 5-38 ( Tabl e 5 . 42 ) , 5-39 ( Tab l e  5 . 43 ) , 5-40 

I s l and  d i sposal 

d i sposal  a l ternat i ve ,  2-1  
descr i pti on of , 2-7 

Land use  

for  DWPF  s i te ,  3-1 2 ,  4-1 , 4-2 , 4-3 ( Tab l e  4 . 3 )  
for construc t i on , 3-21 , 5- 1  
for  staged process  a l ternati ve , 3-40 3-4 1  ( F i g .  3 . 1 7 ) , 3-42 ( F i g .  3 . 1 8 )  
for sa l t  d i sposal , 4-2 , 4-3 ( F i g .  4 . 3 ) 
for sa l tcrete storage i n  tan ks , 3-50 
for SRP s i te ,  4- 1  
w i th i n  soci oeconom ic  study area , 4-5 , 4-6 , 4-6 ( Tabl e 4 . 2 ) , E-4 to E-6  
county reg u l at i ons and p l an s , 4-6 ( Tab l e  4 . 3 ) 
c hanges due to con stru ct ion , 5-2 , 5-4 
i mpact of del ay on , 5-22 ( Tab l e  5 . 22 )  
i mpact o f  'staged al teranti ve on , 5-24 , 5-26 ( Tabl e 5 . 27 )  
unavo i dabl e effects  on , 5-41 , 5-43 (Tab l e  5 . 47 ) , 5-44 ( Tab l e  5 . 48 ) 
restorat ion o f ,  5-42 
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Law enforcement 

w i th i n  soci oeconom i c  i mpact area , 4- 1 0 ,  E- 1 4  
i mpacts o f  con struction  on , 5-2 
effect of opera t i on on , 5-6 
i mpact of del ay on , 5-22 ( Tabl e 5 . 22 )  
i mpact o f  staged a l ternat i ve on , 5-24 , 5-24 ( Ta b l e  5 . 2 7 )  
basel i ne project ion of , K-8 

L i q u i d  wastes , ( nonradi oact i ve ) , See a lso , Sewage treatment fac i l i t i e s , Chemica l  was te 
treatment  fac i l i ty 

control of ,  3-9 , 3- 1 1 ( F i g .  3 . 4 )  
compa ri son of ,  for DWPF s i tes , 3 - 1 5 ( Tab l e 3 . 7 )  
from DWPF constructi on ,  3-20 
from DWPF opera t i on , 3 -2 4 ,  3-25 ( Tabl e 3 . 1 2 ,  Tab l e  3 . 1 3 ) 
mon i tor ing of , 3 -28 
from staged process  a l ternati ve , 3-47 ( Tabl e 3 . 26 , Tab l e  3 . 2 7 ) 
from power pl ant , 5-6 
d i scharged from SRP , 4-2 5 ,  4-26 ( Tabl e 4 . 1 6 )  

L i q u i d  wastes ( ra d i oact ive ) , See also SRP wastes 

contro l  of, 3-9 , 3 - 1 1 ( F i g .  3 . 4 ) , 3-40 
from off-gas scrubb i ng ,  3- 1 1  
treatment proces s ,  3- 1 1 ( F i g .  3 . 4 )  
con s i dera t i on s  i n  s i te se l ect ion ,  3- 1 2 to 3 - 1 4  
compar i son of ,  for DWPF s i tes , 3 - 1 5 ( Tab l e  3 . 7 )  
re l eases from DWPF operat ion , 3-2 4 ,  3-25 , Append i x  0 
mon i tori ng of ,  3 -28 
from staged process  a l ternati ve , 3-47 , Appendi x  0 
compari son of by a l ternat ive ,  5-50 ( Tabl e 5 . 52 )  
and cumu l at i ve effects , 5-52 ( Tabl e 5 . 53 )  
methodo l ogy for cal cul at ing  re l ease o f ,  J-4 

Manpower 

for DWPF construct ion , 3-20 ,  3-23 ( F i g .  3 . 1 1 )  
summa r i es for a l ternat ives , 3-2  ( Tab l e  3 . 1 ) 
fo r DWPF opera t i on , 3-24 
for staged process a l ternat i ve construct i on , 3-44 , 3-45 ( Tabl e 3 . 1 9 ) 
for staged process a l ternat i ve operation , 3-46 

Me l ter  ce l l , See V i tr i f i cat ion  

Me rcu ry 

i n  SRP waste , 3-4 ( Ta b l e  3 . 2 )  
recovery from process ,  3-6  
re l ease from tanks , 3-50  
d i scharge i nto groundwate r ,  5-34 

Mi t i gat ion meas ures 

proposed act i on ,  1 -2 ,  1 -3 
for control l i ng construction  i mpacts , 5-6 , 5-41 
dur ing  opera t i on , 5-9 , 5 - 1 9 ,  5-41  
for soc ioeconom i c  i mpacts , 5-26 ( Ta b l e  5 . 27 ) , 5-50 
to prevent acci dents , 5-37 
and  unavo i dab l e effects , 5-41  
for transportation  i mpacts , 5-5 1  



Mon i tor i ng  

operat i ona l ,  3-28 
dur ing constructi on ,  3-27 , 5-5  
of Sun Bay , 5-5  
of eco l og ica l  impacts , 5-5  
of con struct ion  personne l , 5-6  
during  operat ion , 5-9 , 5- 1 8 ,  5- 1 9 

Nati onal Envi ronmental Pol i cy Act 

fu l fi l l ment of , 1 -2 
and waste form deci s i on , 1 -2 ,  1 -3 
compl i ance wi t h ,  6-2  

Nati onal Envi ronmenta l  Research Park  

establ i s hmen t of , 4-24 

Nati onal  waste term i nal storage program 

schedu l e  for , 2-3  ( F i g .  2 . 1 )  
repos i tory startup fo r ,  2-2  

NEPA , See Nati ona l Envi ronmen ta l Pol i cy Act 
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NERP , See National  Envi ronmental Research Park 

N i trates 

i n  S RP waste , 3-4 (Tab l e  3 . 2 )  
i n  sal tcrete , 3- 1 0  ( Tab l e  3 . 6 )  
rel ease from tanks , 3-50 

No act i on a l ternat i ve ,  See aLso i ndefi n i te tank storage 

rejection  of , 2-6 , 2- 1 0 
mi ti gation measures  for , 2-6 , 2-7 

NPDES permi ts 

effl uent d i scharges under , 4-25 
and wastewater treatment ,  5-8 
and unavo i da b l e  i mpacts , 5-43 to 5-48 

NRC , See Nucl ear Regu l atory Commi s s i on 

Nuc l ear fac i l i ti es near S RP 

descri pt ion o f ,  5-51 , 5-52 

Nuc l ear Reg u l a tory Commi s s i on 

c l ass i f i cat ion g u i de for buri a l  s i te ,  3-1 4 ,  3-50 
and Vogt l e  p l ant l i cens i ng ,  5-51  
and waste form acceptance cr i teri a ,  Append ix  B 

NWTS , See National  I'laste term i n a l  storage 
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Off-gas  treatmen t ,  See V i tr i f i ca t i on 

Office  of Nuc l ear  Waste I so l at ion  

repos i to ry eval uat ion , 2-6  
and  waste form se l ect ion , Append i x  8 

ONWI , See Offi ce of Nuc l ea r  Was te I sol ation  

Opera t i on 

compa ri son of impacts for DWPF s i tes , 3- 1 5  ( Tabl e 3 . 7 )  
reference DWPF , 3-24 to 3-30  
reference DWPF  schedu l e ,  3-24 
reference DWPF manpower ,  3-24 , 3-23  ( F i g .  3 . 1 1 )  
reference DWPF costs , 3-24 
DWP F  rel eases , 3-24 to 3 - 2 7  
DWPF sol i d  wastes from , 3 - 2 6  
DWPF l i q u i d  wa stes from, 3-25  
DWPF a i r  emi s s i on s  from, 3-2 5 ,  3-26  ( Tab l e 3 . 1 5 ) , 3 -27 , Append i x  0 
DWP F  mon i to r i ng duri ng , 3-28  
DWPF resource req u i rements , 3-29 , 3-30  
DWPF water req u i rements , 3-30 ( Ta bl e 3 . 23 )  
staged process  a l ternat ive , 3-34 to 3-49 
s taged a l ternat i ve sched u l e ,  3-45 
staged a l ternati ve costs , 3-46 
s taged a l ternat i ve manpowe r ,  3 -46 , 3-45 ( Tabl e 3 . 1 9 )  
impacts of,  5-6  to 5-35  
unavoi dab l e  effects of ,  5-4 1  to  5-48 
resource commi tment fo r,  5-42 , 5 -49 ( Tab l e 5 . 5 1 ) 

Part i t i o n i n g  and transmutat ion  

d i sposal  a l ternati v e ,  2 - 1  
descri ption  of , 2 - 9  
d i ff icu l t i es , 2 - 9  

Perm i ts 

requ i red for DWP F ,  6 - 1  to 6-4 , 6 - 1  ( Tabl e 6 . 1 ) 

P l uton i um 

i n  SRP treated was te ,  2 - 5  ( Ta b l e 2 . 1 )  
i n  commerc i a l  trea ted wa ste , 2 - 5  ( Tab l e  2 . 1 )  
i on -exchange remova l ,  3-6 , 3-38  

Power p l ant  

compa ri son of  rel eases for  a l terna t i ve s i tes , 3- 1 5  ( Tabl e 3 . 7 )  
function  of ,  3-22  ( Tab l e  3 . 1 0 )  
cost of ,  3-20  
l ocation  of ,  3-2 1  ( ' g .  3 . 1 0 )  
i mpacts of ,  5 - 6 ,  5 - j  ( Ta bl e 5 . 3 )  
emi s s i on s  from , 5 - 6 ,  5 - 7  ( Tab l e  5 . 3 ) 
permi ts  requ i red for ,  6-4  

Power transm i s s i o n  

l and u se  for ,  3 - 2 1  
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Pub l i c  schoo l s 

w i th i n the soc i oeconomi c s tudy a rea , 4-8 , E- 1 3 ,  E- 1 4  
capac i ty o f ,  4-9 ( Tab l e 4 . 7 )  
i mpacts o f  construct ion  to , 5- 1 , 5-2 ( Tabl e 5 . 1 ) , 5-3  (Tabl e 5 . 2 )  
effect o f  operation  on , 5-6 
i mpact of del ay on , 5-22 ( Tabl e 5 . 22 )  
i mpact o f  staged a l ternati ve on , 5-24 , 5-26 (Tabl e 5 . 27 )  
a s  i s sue i n  compari son of  i mpacts , 5-50 , Appendi x  K 
�ase l i ne projection  of , K-6 , K- 7 

Pub l i c  sewage systems 

i n  soci oeconomi c i mpact area , 4 - 1 0  ( Tabl e 4 . 8 ) , 4-9 , 4-1 0 ,  E - 1 5  
i mpacts of con struct i on on , 5-2  
i mpact of operation  on , 5-6 
i mpact of s taged a l ternat ive on , 5-24 , 5-26 ( Tabl e 5 . 27 )  
basel i ne proj ection of , K- 7 ,  K-8 

Rad i a t i on exposure , See also dose commi tments 

from i sotope recovery , 2-7 
l i mi ts in  proces s/storage areas , 3-43 , 3-44 
dur ing  con struct ion , 5-6 , 5-25 
pathways , 5-9 , 5 - 1 3 ( F i g .  5 . 1 )  
methodol ogy for cal cu l at i ng , Append i x  J 
DOE  l i �i ts , 5-9 
due  to normal background , 5-9 , 5- 1 3 
from normal tran sportation , 5-2 1  ( Tabl e 5 . 2 1 )  
from dri n k i n g  r i ver  water , 5-29 , 5-33 (Tab l e  5 . 38 )  
from sal t d i s posal , 5-34 
from trans portation  acc i dent , 5-41 , 5-41 ( Tabl e 5 . 45 ) 
unavo i dab l e  amounts , 5-42 
compari son of by al ternat i v e ,  5-50 ( Tabl e 5 . 52 )  
and  cumu l at i ve effects , 5-52 ( Tabl e 5 . 53 )  

Rad i oacti ve waste management  program 

NWTS program schedul e ,  2-3  ( F i g .  2 . 1 )  
h i story of ,  1 - 3  
DOE cons i derat i on , 2-6 
Record of Dec i s i on on , Appendi x  A 

Rad i oacti ve wastes , See also H i gh- l evel rad i oacti ve wastes , Defense wastes , SRP wastes , 
Commerc i a l  HLW , L i q u i d  wastes , Rad i onucl i des  

Rad i o l o g i cal  ri s k ,  See also Hea l th effects 

of i ndef i n i te tank sto rage , 2 - 1 0  
cons i derati ons i n  s i te se l ect i on , 3- 1 2  t o  3 - 1 4  
of i mmob i l i za t i on wi thout separat ion , 3-51  
of DWPF operat i on , 5-9  to 5-33 
assumpti ons  for cal cu l ati ng , 5-9 , 5- 1 3  ( F i g .  5 . 1 ) 
compari son to background , 5 - 9 ,  5- 1 8 
to b i ota , 5- 1 9  
from transportation , 5-20 , 5-2 1 , 5-41 , Append i x  D 
from acci dents , 5-37 
unavo i dab l e  r i s k s ,  5-45 to 5-48 
compari son of by a l ternati ve , 5-49 
and  cumu l ati ve effects , 5-51 , 5-52 ( Tabl� 5 . 53 )  
and  waste form se lect ion , Append ix  B 



Rad i onuc l i des  

in  SRP  i mmobi l i zed waste , 2-5  ( Tab l e  2 . 1 )  
i n  SRP stored waste ,  3-5  ( Tab l e  3 . 3 ) 
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i n  reference sal tcrete , 3 - 1 0  ( Tabl e 3 . 5 ) 
i n  stage 1 g lass , Append i x  0 
i n  stage l /stage 2 ( coup l ed )  g l ass , Appendi x  0 
i n  stage l /stage 2 ( coup led )  sal tcrete , 3-39 ( Tab l e  3 . 24 )  
contri buti ng major  percentage of  dose ,  5- 1 2  ( Tab l e  5 . 7 ,  Tab l e 5 . 8 ) , 5-28 ( Tabl e 5 . 30 ,  

Tab l e  5 . 3 1 )  
i n  l i q u i d  effl uents , Appendi x  0 
i n  atmospheric  rel eases , Appen d i x  0 
enter i n g  groundwater ,  5-31  ( Tab l e  5 . 39 )  
t ran s i t  times for , 5-3 1  ( Tab l e  5 . 39 )  
rel eased t o  Savannah R i ve r ,  Appendi x 0 
acci dental rel ease of ,  5-38 ( Tab l e  5 . 42 ) , 5-39 ( Tab l e  5 . 43 )  

Ra i 1 roads 

and DWPF s i te eval uati on , 3- 1 3 ,  3- 1 4  
serv i c i ng the DWPF ,  4- 1 2 ,  3 - 30 ,  3-31  ( Fi g .  3 . 1 2 ) , 3-32 ( F i g .  3 . 1 3 ) 

Reference i mmob i l i zation  a l ternat i ve ,  See also Construction , Operati o n ,  Costs , Schedu l e  

summary of i mpacts , 3 -2  ( Tab l e  3 . 1 ) 
unavo i dabl e construction  i mpacts , 5-41 , 5-43 ( Tab l e  5 . 47 ) 
unavo i dabl e operat ions i mpacts , 5-42 , 5-45 ( Tab l e  5 . 49 )  
compari son of i mpacts , 5-49 t o  5-51 , 5 -30 ( Tabl e 5 . 52 )  
cumu l a t i ve i mpacts , 5-51  t o  5-53 , 5-52 ( Tab l e 5 . 53 )  
process descr i pt i on , 3 - 3  t o  3- 1 2 ,  3 - 3  ( F i g .  3 . 1 ) 
fl exi b i l i ty of ,  3 - 1 8  
compari son wi th staged process , 3 - 3 1  t o  3-34 
i mpacts of ,  5- 1  to 5 -20  
postul ated acci dents for ,  5-38 ( Tab l e  5 . 42 )  

Regu l at ions , See also EPA, South Caro l i na ,  DOE , Permi ts 

effl uent control , 3-9 
burial  s i te ,  3- 1 4 
unavo i dab l e effects , 5-41 
cumul at ive e ffects , 5-51 
compl i ance wi th , 6 -2 

Rel eases , See Gaseous wastes , L i q u i d  wastes , Sol i d  wastes , Effl uent control 

Repos i tory ,  See also geol og i c  d i sposal 

nati onal pol i cy ,  2 - 1  
l oad i ng cri teri a ,  2 - 1 , 2-4 , 2-5  
program schedu l e ,  2 - 3  ( F i g .  2 . 1 ) , 2-2 
test fac i l i ti e s ,  2-2 
program and SRP waste ,  1 -2 ,  1 -3 ,  2-5 
sel ecti on factors , 2-5 
constructi on of,  2-5  
p rogram and del ay of  reference a l ternat ive ,  3- 31 
l ong-term effects of, 5-49 

Resource requ i rements 

for reference a l ternat i ve construction , 3-2 1  
for  reference a l ternat i ve operation , 3-28 to 3-30 
for staged a l ternati ve con structi o n ,  3-45 
for staged a l ternat i ve operat i on , 3-48 , 3-49 



Resources 

unavo i dab l e i mpact to , 5-43 to 5-48 
commi tment o f ,  5-42 , 5 -49 ( Tabl e 5 . 51 ) 

Revenues  
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w i t h i n  the soci oeconom i c  i mpact area , 4 - 1 3 ,  4- 1 4  (Tab l e  4 . 1 0 ) , E - l l 
i mpacts of constructi o n ,  5-2  
i mpact of end of construct i on , 5-6 

Road systems , See a�8o Traffi c 

consi derations  i n  s i te se l ecti on , 3- 1 3 ,  3- 1 4  
serv i c i ng the DWPF , 4- 1 2 , 4- 1 2  ( F i g .  4 . 5 ) , 3-30 , 3-33 ( Fi g .  3 . 1 4 ) , 3- 1 9  ( Fi g .  3 . 9 ) , 

E- 1 9 ,  E-20  

Rock-me l t i n g  

d i sposal  a l ternat ive ,  2 - 1  
descri pti on of , 2 - 7  
envi ronmental uncerta i nt ies  of , 2-7  

Safety , See a�8o surve i l l ance 

of  DWPF a l ternat i ves , 3-1 
and de l ay of reference a l ternati ve , 3-32 
dur ing  construct i on , 5-4 , 5-36 
and  SPCC p l a n ,  5-36 , 6-1  ( Tab l e 6 . 1 ) 

Sa l tcake 

vol ume at s tartu p ,  3-4 
d i s sol ut ion  of , 3-4 
vol ume d i sposed by year 2002 , 3- 1 7  
vol ume stored under del ayed reference a l ternati ve , 3-34 
and  SRP waste management p rogram , 3-36 
s h i pment offs i te ,  3-50 

Sal tcrete , See a�so Sal tcrete fac i l i ti es ,  Sa l t  so l uti on ( decontami nated ) 

proposed acti on , 1 -2 
descri ption o f ,  3-8 
radi on ucl i de content of, 3-1 0 (Tabl e 3 . 5 ) , 5-35 ( Tab l e  5 . 39 ) 
chem i ca l  consti tuents of , 3- 1 0  ( Tab l e 3 . 6 ) 
d i sposal o f ,  3-9 , 3- 1 7  
b u r i a l  s i tes for , 3- 1 4  to 3- 1 6 ,  3- 1 7  ( Fi g .  3 . 7 ) , 3- 1 9  ( Fi g .  3 . 9 ) , 3- 1 8  ( Tab l e 3 . 8 ) 
buri al  s i te pl an , 3 - 1 7 ( Fi g .  3 . 7 ) , 3 - 1 8  ( Fi g .  3 . 8 ) 
l andfi l l  area for ,  3 - 1 7 
c u ri n g  of mono l i ths  o f ,  3- 1 7  
i n  s taged a l ternati ve process ,  3-37 ( F i g .  3 . 1 6 ) , 3-38 
s taged radi onucl i de content of ,  3-39 ( Tab l e 3 . 24 ) 
s torage i n  was te tan ks , 3-50 

Sa l tcrete faci l i t i es 

p roducti on faci l i t i e s ,  3 - 1 7 ,  3-44 
l andfi l l  area , 3 - 1 7 
descri pt ion of , 3-1 7 ,  3 - 18  
l ocation o f ,  3 - 1 3  ( F i g .  3 . 6 ) , 3- 1 7  ( F i g .  3 . 7 ) , 3- 1 9  ( Fi g .  3 . 9 ) 
rel eases from , 3-25 ( Ta b l e  3 . 1 2 ) , Appendi x  0 
transfer operati ons , 3-8 , 3-43 , 3-44 
i nd i v i dual doses from 5- 1 1  ( Tab l e 5 . 5 ,  Tab l e  5 . 6 ) 
l andfi l l  des i gn for ,  3 - 1 8  ( F i g .  3 . 8 ) 
permi t to construct and  operate , 6 - 1  ( Tab l e  6 . 1 ) , 6-4 
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Sa l t d i sposal , See a lso Sa l tcrete 

con s i derat ion for s i te se l ecti on , 3 - 1 2  to 3 - 1 4  
b u r i a l  s i te descri pt ion , 3- 1 4 ,  3 - 1 7  ( F i g .  3 . 7 ) , 3- 1 8  ( F i g .  3 . 8 ) , 3- 1 9  ( F i g .  3 . 9 )  
faci l i ty descri pt ion , 3- 1 7 ,  3-20 ( Tab l e 3 . 9 )  
l andf i l l  a rea  for,  3 - 1 7 
a l ternat i ves  for ,  3-50 
mercury re l ease from , 3-50 
a s  sa l tcrete i n  waste tan k s , 3-50 
offs i te ,  3-50 
i mpacts of,  5-33 to 5-36 
l ong-term effects of , 5-49 

Sa l t so l u t i on ( decontami nated ) 

i n  process  fl ow ,  3-3  ( F i g .  3 . 1 )  
descr i pt i on o f ,  3-6 , Appendi x 0 
proce s s i n g  o f ,  3 -8 

Sa l t  proces s i ng ,  See Sa l t sol ut ion ( decontami nated ) 

Savannah Ri ver 

descri pt i on of, 4-2 1  
fl ood stage of , 4-2 1  
SRP  w i thdrawa l  from , 4-2 1  
d i scharges i nto , 4-21 , 4-22  
water qua l i ty o f ,  4-25 , 4-26 , 4-27  ( Tab l e 4 . 1 7 )  
b i o l og i ca l  characteri s t i c s  of , 4-2 7 ,  4-28 
used as dri n k i ng water ,  5-29 , 5-33 ( Tab l e 5 . 38 )  
re l ease of radionucl i des to , 5-35 ( Tab l e  5 . 39 ) , Append i x  0 

Savan nah  R i ver P l ant 

descri pt ion of , 5-51  
empl oyment a t ,  5-51  
future projects at , 5-5 1 , 5-53 
rad i oact i ve re l eases from , 3-25 ( Ta b l e  3 . 1 3 ) 

Sampl i n g ,  See Mon i tori ng  

Sched u l e  

for DWPF construct i o n ,  3 - 2 0 ,  3-23 (Tabl e 3 . 1 1 )  
s umma ry for a l ternat i ves , 3-2  ( Tabl e 3 . 1 )  
for NTWS program , 2 -3  ( F i g .  2 . 1 )  
fo r DWPF operat ion , 3-24 
fo r del ayed reference a l ternat i ve ,  3-3 1  
for  staged a l ternati ve construction , 3-44 , 3-45  ( F i g .  3 . 1 9 ) 
for s taged a l ternat i ve o pera t i on , 3-45 

School s ,  See Pub l i c  schoo l s  

Sewage , See Pub l i c  sewage systems 

Sewage treatment fac i l i ty 

function  of , 3-22 ( Tab l e 3 . 1 0 ) 
l ocation  of , 3 -2 1  ( F i g .  3 . 1 0 ) 
handl i ng capac i ty ,  3-26  
for  s taged process a l terna t i ve ,  3-44 
i mpacts of ,  5-7 
effl uent from , 5-7 
perm i t s  for ,  6 - 1  ( Tab l e 6 . 1 )  
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S i te a l ternati ves , See a lso Land u s e ,  S i te sel ect i on 

for DWP F ,  3 - 1 2  to 3- 1 4 ,  3-40 
compari son of characteri st i c s ,  3- 1 5 (Tab l e  3 . 7 )  
se l ect i on cr i teri a ,  3- 1 2 ,  3- 1 3 
for sa l tcrete buri a l , 3- 1 4 ,  3- 1 8  (Tab l e  3 . 8 ) , 3- 1 9  ( F i g .  3 . 9 ) , 3-40 

S i te sel ection  

cons i derati on for  reference DWPF ,  3- 1 2  to  3- 1 4 ,  3-40 
con s i derations  for sa l tcrete bur i a l , 3- 1 4 ,  3- 1 8  ( Tabl e J . 8 ) , 3- 1 9  ( F i g .  3 . 9 ) , 3-40 
for s taged process a l ternat ive , 3-40 , 3-41 ( F i g .  3 . 1 7 ) , 3-42 ( F i g .  3 . 1 8 )  

S l udge ( ra d i oacti ve )  

treatment  of 3-5 , 3-3 ( F i g .  3 . 1 )  
vol ume at  undel ayed startu p ,  3-4 , 3-35 
reference DWPF feed chem i cal -compos i t i on , Appendi x  0 
s tage 1 feed c hemi cal  compos i ti on ,  Appen d i x  0 
s tage l / stage 2 coup l ed feed c hemi ca l -compos i t i on , Append i x  0 
removal from tan ks , 3-4 
rad i on uc l i de act i v i ty of, 3 - 5 ,  3-36 
v i tri f i cati on of ,  3-6 , 3-7 
vol ume s tored under del ayed reference a l ternati ve , 3-34 
handl i ng i n  s taged process  des i gn , 3-34 
i mmobi l i za t i on wi thout sa l t separat ion , 3-5 1  

Soci oeconom ic  envi ronment for DWPF  

desc r i pt i on o f ,  4-4 to 4 - 1 5 ,  Appendi x  E 
count i e s  w i th i n ,  4-5  
basel i ne proj ections  for , K- 5 to K-9 

Soci oeconom ic  i mpacts 

of the S RP ,  4-4 , 4-4 ( Tab l e 4 . 1 ) 
of DWPF  con s truct i on ,  5 - 1  to 5-3  
of DWPF operati on , 5-6 
of del ayed DWPF ,  5-2 1 , 5-22 ( Tab l e 5 . 22 )  
o f  s taged proces s  DWPF , 5-24 , 5-26 ( Tabl e 5 . 2 7 ) , 5-25 
unavo i da b l e  effects of ,  5-43 to 5-48 
compari son by a l ternat ives , 5-50 , K-4 to K-5 
cumu l at i ve effects , 5-52 
scenar i o  descri pti on s  for ana l ys i s  of , Appendi x  H 
overv i ew and concl u s i on s , Append i x  K 

Sol i d  wastes ( nonradi oact ive )  

from con struct ion , 3-20 
from DWPF operat ion , 3-26 , 3-27  ( Tab l e 3 . 1 6 ) 
from power p l ant , 5-6  
amounts  generated , 5-6  
d i sposal  of ,  5-6 , 6 -3  
and RCRA , 6-2  

Sol i d  wastes , ( radi oacti ve)  

d i  sposal  of ,  3- 1 1 , 3-24 
from DWPF operat i on s ,  3-24 to 3-27 
vol ume generated , 3-26 (Tab l e 3 . 1 4 )  
and AEA , 6-3 



South Caro l i na 

regu l at i on s  for effl uent d i scharge , 3-9 
gu i de l i nes  for waste d i s posal , 3 - 1 4  
compl i ance w i th emi ss i on s tandards , 3-25 
and  rad i o l og i ca l  emergency , 4- 1 0  
strati graphy of ,  4-20 ,  4-2 1  
endangered spec ies act for ,  4-25 
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threatened spe c i es l i st i ng for ,  4-29 ( Tabl e 4 . 1 8 )  
envi ronmental l eg i s l ati o n ,  6-3 , 6-4 

Space d i sposal  

d i sposal  a l ternat ive ,  2 - 1  
descri ption  o f ,  2-9  

S RP ,  See Savannah R i ver P l ant 

SRP ,  s i te 

geography of ,  4- 1  to 4-3  
l ocation o f ,  4 - 1 , 4 - 1  ( F i g .  4 . 1 ) , 4-2  ( F i g .  4 . 2 )  
l and  use  for ,  4- 1 , 4-2  
archaeo l og i ca l  resou rces of ,  4-3 
soci oeconom i c  envi ronment of ,  4-4 to 4-1 5 
meteorol ogy of ,  4- 1 5  to 4-1 7 
geol ogy of ,  4-18 to 4-2 1  
hydrol ogy of,  4-2 1  to 4-24 
ecol ogy of ,  4-24 to 4-29 
tornado damage to , 4- 1 6 
S p i l l  Preven t i on Control and Conti ngency P l a n ,  6- 1  ( Tab l e  6 . 1 )  
amount  of  l and  for DWP F ,  5-42 , 5-5 1  

SRP waste management program 

i nter im  tank transfer  operat ions , 3-36 

SRP waste ( i mmobi l i zed ) , See a lso Rad i oacti ve was te management prog ram , G l a s s  waste form 

characteri st ics  of ,  2-2  to 2-5  
rad i onuc l i de content of ,  2-5 ( Tabl e 2 . 1 )  
heat content o f ,  2-5  ( Tab l e  2 . 1 )  
can i sters requ i red for ,  2-5  ( Tab l e  2 . 1 ) 
d i sposal  a l ternati ves for ,  2 - 1  to 2- 1 0 

S RP waste ( s torage ) ,  See also S l udge,  Sal tcake ,  S upernatant 

character i st i c s  of, 3-3 , 3-4 
tank storage of, 1 - 1 ,  2 -6  
i sotope recove ry from, 2-6 , 2-7  
quanti ty i n  storage , 1 - 1 ,  3-4 , 3-34 
R&D program , 1 -3 
Record of  Dec i s i on for ,  1 -3 ,  Appen d i x  A 
chem i cal compo s i t i on o f ,  3-4 ( Tabl e 3 . 2 )  
rad i onucl i de compos i t ion  of ,  3-5 ( Tabl e 3 . 3 )  
proce s s i ng o f  ( reference a l ternat ive ) ,  3-4 to 3-9 
process i ng  of  ( de l ay of reference a l ternative ) , 3-33 , 3-34 
Record of  Dec i s i on on , Append i x  A 

Staged process a l te rnat ive ,  See a lso Cons truct ion , Operati on , Schedu l e ,  Costs , Land use , 
DWPF bu i l d i ngs 

summary of i mpacts , 3-2 ( Tabl e 3 . 1 )  
compari son of  i mpacts , 5-5  ( Tabl e 5 . 52 )  
cumu l at ive i mpacts , 5-5 1  to 5-53 



Staged process  a l ternative  ( continued) 

proces s descri ption , 3-34 to 3-40 
fl exi b i l i ty o f ,  3- 1 9 ,  3-35 
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compari son w i t h  reference al ternati ve ,  3-35 
descri ption of,  3-34 to 3-49 
startup and cost , 3-34 , 3-35 
fl exi b i l i ty of,  3-35 
s tage , feed c haracteri s t i cs , Appendi x 0 
s tage 2 ,  feed character i st i cs , Appendi x 0 
faci l i ti es p l o t  pl an ,  3-40 , 3-41 ( F i g .  3 . 1 7 ) , 3-42 ( F i g .  3 . 1 8 )  
rel eases from , 3-46 to 3 -48 
i mpacts of ,  5-24 to 5-33 
postul ated acci dents for , 5-39 (Tabl e 5 . 43 ) 

Storage tanks 

capac i ty ,  2-6 
service l i fet ime ,  2-6 
reti rement of,  2-6 
q uant i ty at startu p ,  3-4 
removal of wastes from , 3-4,  3-5 
heat generation i n ,  3-6 
cons i derat ions  in  s i te sel ect i on , 3- 1 2  
quant ity o f  del ay o f  reference a l ternati ve ,  3-33 
quant ity for s taged process  a l ternati ve ,  3-35 
functi ons  in staged process a l ternat i ve ,  3-40 

Storage of HLW,  See a �so Cani ster s torage faci l i ty 

i nteri m ,  2- 1  
i n  tanks , 2- 1 , 2- 1 0 ,  3 -4 
l ong-term , 2- 1 , 2 - 1 0  
after i sotope recovery , 2-6 , 2-7 
for del ay of reference a l ternat ive ,  3-31  to 3-33 
Record of Dec i s i on on , Appendi x  A 

Stream qua l i ty ,  See a �so Four M i l e  Cree k ,  Upper Three Runs Creek 

Streams , See Su rface water systems 

Stronti um-90 

se l ecti ve recovery of, 2 -6 , 2-7 , 3 -6 
i n  SRP  i mmob i l i zed waste , 2-5  ( Tabl e 2 . 1 ) 
i n  commerc i a l  i mmobi l i zed waste , 2-5  (Tabl e 2 . 1 )  
benefi c i a l  use  o f ,  2-7 , 3-6 
in s tored SRP waste , 3-4 , 3-5  (Tab l e  3 . 3 )  
i on-exchange treatment , 3-6 , 3-38 
contri butory dose from , 5-9 , 5- 1 2  (Tabl e 5 . 7 ) , 5- 1 3 (Tabl e 5 . 8 ) , 5-27 , 5-28 (Tabl e 5 . 30 ,  

Tab l e  5 . 3 1 )  
acci dental rel ease of , 5-38 (Tab l e  5 . 42 ) , 5-39 (Tab l e  5 . 4 3 )  

Subseabed d i sposal  

d i sposal a l ternati ve , 2-1  
descri pti on of,  2-8 

Sun Bay 

area of, 4-22 
hab i tat of , 4-24 
i mpact to , from construct i on , 5-4 
mon i tor ing  of, 5-5 
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Su pernatant 

vol ume at  undel ayed startup , 3-4 , 3-35 
DWPF feed compo s i t i on , Appendi x 0 
rad ionuc l i de act i v i ty of ,  3 - 5 ,  3-37  
reference treatment o f ,  3-6 , 3-3  ( F i g .  3 . 1 ) 
vol ume s tored under del ayed reference a l ternat i ve ,  3-34 
stage 2 operati ons , 3-36 , 3-37 , 3-38 
vol ume of staged 2 s tartup , 3-36 

Su pport fac i l i t i e s , See a lso Sewage treatment  fac i l i ty ,  C hemi cal waste treatment faci l i ty 

l ocation  o f ,  3 - 1 7 ( F i g .  3 . 7 )  
funct i on o f ,  3-2 1  ( F i g .  3 . 1 0 ) , 3-22 (Tab l e  3 . 1 0 ) 
descri p t i on of , 3- 1 8  
for staged process a l ternati ve ,  3-44 

Surface water systems , See also Four M i l e  C reek , Savannah R i ve r ,  Upper Three Runs Creek 

at  t he S RP s i te ,  4-2 1 , 4-22 , 4-2  ( F i g .  4 . 2 )  
d i scharges i nto , 4-26  ( Tab l e  4 . 1 6 ) 
i mpacts on , from construct ion , 5-4 , 5-5 
i mpacts on , from sa l tcrete buria l , 5-33 
unavoi dabl e i mpacts on , 5-43 to 5-48 
and d i scharge permi t ,  6 - 1  (Tab l e  6 . 1 )  

S urve i l l ance 

and t he no act i on a l ternat i ve ,  2-6 , 2 - 1 0  

Tanks , See a lso s torage tan ks 

decontami nation  and decomm i s s i on i ng of, 3-31  
s torage of crystal l i zed sa l t  i n ,  3-50 
s torage of sal tcrete i n ,  3-50 

Taxat ion , See a lso revenues 

rate for Georg i a ,  4- 1 3 
i mpact of del ay on , 5-22 ( Tabl e 5 . 22 )  

Terrestria l  i mpacts 

and comb i ned i mmob i l i zat ion , 3-5 1  

Tornadoes 

construct i on for res i s tance to , 3- 1 6 ,  3-20 ( Tab l e  3 . 9 ) , 3-43 
occu rrence of, 4- 1 6 
probab i l i ty of damage from , 4- 1 6  
unavo i dab l e effects of , 5-43 , 5-48 ( Tab l e 5 . 47 to 5 . 50 )  

Traffi c 

w i t h i n  the soc i oeconomi c  i mpact area , 4- 1 2 ,  E - 1 9 to E-2l , K-9 
i mpacts due to construct i on ,  5-3 
i mpact of del ay on , 5-22 ( Tabl e 5 . 22 )  
i mpact o f  s taged a l ternat i ve on , 5-25 , 5-26 ( Tab l e 5 . 27 )  

Tran sfer operati ons , See also Sa l tc rete fac i l i t i es ,  S RP waste management program 

for staged process a l ternati ve ,  3-40 , 3-43 
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Tran sportat ion 

i nformation on , Appendi x 0 
program schedu l e ,  2-2 , 2 -3  ( F i g .  2 . 1 ) 
for s ubseabed d i sposal , 2-8 
and OWPF s i te se l ecti on , 3 - 1 4 ,  3 - 1 8  ( Tab l e  3 . 8 )  
to a repos i tory , 3-30 , Appendi x 0 
r i s k  due to sa l tcake s h i pmen t ,  3-50 , 3-5 1  
of combi ned waste , 3-5 1 , 3-52 
w i t h i n  soci oeconom i c  i mpact area , 4- 1 2 ,  4- 1 3 ,  4- 1 2  ( F i g .  4 . 5 ) , E- 1 9 to E-2 1 , K-9 
nonrad i o l og i cal  i mpacts o f ,  5-20 , 5-40 , 5-41 ( Tab l e 5 . 44 ) , 0- 1 6  to 0-1 9 
ra i l /truck mi xes for ,  5 - 1 9 ( Ta b l e  5 . 1 8 )  
s h i pment data for ,  5-20 ( Tab l e  5 . 1 0 ) 
radi o l og i cal  i mpacts o f ,  5-20 , 5-21 , 0 - 1 4 to 0- 1 6  
unavo i dabl e i mpacts of , 5-45 ( Tab l e 5 . 49 ) , 5-47 ( Tab l e 5 . 50 )  
compari son o f  i mpacts by a l ternati ve ,  5-50 (Tab l e 5 . 52 ) , 5-51  
methodol ogy for ca l cu l ati ng  i mpacts from , 0-6 to 0- 1 2  
acc i dents , 0- 1 2  to 0- 1 4  
heal th effects from,  5-20 ( Tab l e 5 . 20 ) , 5-40 ( Tab l e 5 . 44 ) , 5-41 (Tab l e  5 . 45 ) 
and sabotage , 0- 1 9 ,  0-20 

Transportat ion casks 

for HLW,  0-6 , 0-7 ( F i g .  , 0 . 1 )  

Tri t i um 

contri bution  to i nd i v i dua l  dose , 5- 1 2 ( Tab l e 5 . 7 ) , 5 - 1 3 ( Tabl e 5 . 8 ) , 5- 1 4 ,  5-28 (Tab l e  5 . 3 1 ) 
contri but i on to popu l a t i on dos e ,  5- 1 4 ,  5 - 1 4  ( Tab l e 5 . 1 0 ) ,  5- 1 4  ( Tabl e 5 . 1 1 ) ,  5- 1 8 ,  5-24 , 

5-23 ( Tab l e 5 . 24 ) , 5-3 1  
acci dental rel ease of ,  5-38 ( Tabl e 5 . 42 )  

Upper Three Runs  Creek 

cons i deration  in s i te se l ecti on , 3- 1 4 
hydrol og i ca l  descri pt ion o f ,  4-21 , 4-22 
d i scharges i nto , 4-22 , 4-25 , 4-26 ( Tab l e 4 . 1 6 ) , 5- 7 ,  5-8 
stream fl ow of , 4-22 
water qual i ty of , 4-27 ( Tabl e 4 . 1 7 ) 
b i ota i n ,  4-28 
construction  i mpacts to , 5-5 
effects on from OWPF d i scharges , 5-8 
groundwater d i scharge i nto ,  5-34 
and a sh  bas i n  fa i l ure ,  5-37  

Ut i l i t i es 

w i th i n  soc i oeconomi c i mpact area , 4- 1 0 ,  E - 1 5 ,  E- 1 6  
i mpact o f  del ay on , Appendi x  K 

Very deep hol e d i sposal  

d i sposal a l ternat i ve , 2 - 1  
descri ption  o f ,  2-9 , 2 - 1 0 

V i tri fi cat ion 

i n  reference a l ternati ve process , 3-6 , 3-7  
ca l c i ne r ,  3-6 , 3-7  ( F i g .  3 . 2 )  
off-gases from , 3-6 , 3- 1 1 ,  3-35 
f l ex i b i l i ty of , 3 - 1 8 ,  3 - 1 9 
equ i pment d i sposal , 3-24 , 3-25 ( Tabl e 3 . 1 2 ) 
i n  s taged process a l ternat i v e ,  3-35 , 3-36 ( F i g .  3 . 1 5 ) , 3-38 , 3-43 
cel l s  needed for i mmob i l i zation  wi thout separat ion , 3-51  
fo r i nteri m  so l i di fi cati on , 3-52 
faci l i t i es , expl os i on i n ,  5-38 ( Tabl e 5 . 42 ) , 5-39 ( Tabl e 5 . 43 ) , 5-40 
l a rgest  acci dental dose from , 5-40 
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Vogtl e project 

empl oyment  demand , 4-8 
effect on constructi on i mpacts , 5-2 ( Tab l e  5 . 1 ) , 5-3  (Tab l e  5 . 2 )  
effect on l ocal economy ,  5-6  
effect on i mpacts from del ay of DWPF , 5-21 , 5-22  (Tab l e  5 . 22 )  
descr i pt i on of , 5-5 1  

Waste , See SRP waste , Defense waste,  Commerc ia l  HLW , Waste form , Radi oact i ve waste management 
program , H i gh- l evel rad i oact i ve wastes , Evaporator system , L i q u i d  wastes , Sol i d  waste s ,  
S R P  waste management program 

Waste form , See also Boros i l i cate g l ass  

program for  eva l uati on of ,  Appendi x  B 
se l ect i on of , 2 - 3  ( F i g .  2 . 1 ) 
R&D program , 2-2 , Append i x  B 
dec i s i on on , 2-2 , 1 -3 
program schedu l e ,  2-2 , 2-3  ( F i g .  2 . 1 )  
NEPA compl i ance , 1 -3 
reference g l ass  compos i t i o n ,  3-9 ( Tab l e  3 . 4 ) 
rel ati on of program to DWP F ,  Appendix  B 
compar i son of al ternat i v es ,  Appendi x  B 

Waste package des i gn 

program schedu l e ,  2-2 , 2 - 3  ( F i g .  2 . 1 )  

Wa stewater ,  See L i q u i d  waste s ,  Effl uents , Chem i ca l  waste treatment faci l i ty ,  Sewage treatment 
fac i l i ty ,  Water qual i ty 

Water ,  See also Groundwater ,  Surface water systems , Water qual i ty 

consumpt i on rate for reference a l terna t i ve ,  3-30 ( Tabl e 3 . 23 )  
process requ i rement for del ayed reference al ternat ive , 3-34 
process requ i rement for reference a l ternati ve ,  3-4 
p rocess requ i rement for staged process a l ternati ve ,  3-35 
consumpti on rate for staged a l ternati ve ,  3-49 ( Tabl e 3 . 3 1 ) 
publ i c  systems , 4-9 , 4- 1 0 ( Tab l e  4 . 8 )  
and  the Tu scal oosa format ion , 4-20 , 4-23 ( Fi g .  4 . 9 ) , 5 -7  
mun i c i pa l  s upp ly  from the  Savannah R i ver,  4-21  
for cool i n g ,  5-7  
perm i ts for use of ,  6- 1  ( Tab l e 6 . 1 ) 
Po l l ut ion  Control Act ,  6-2 

Water qual i ty 

at the SRP s i te ,  4-2 5 ,  4-26 
i mpacts from con struct i on , 5-5  
standard s ,  5-8 ( Ta bl e 5 . 4 ) 
effects on from DWPF d i scharges ,  5-7 , 5-8 
unavo i dabl e effects on , 5-43 to 5-48 
l eg i s l at i on coveri ng , 6-2 , 6-4 

Water tabl e ,  See also Groundwater 

depth of ,  4-22 
and DWPF s i te sel ect i on ,  3- 1 2 ,  3 - 1 4 ,  3- 1 5 (Tabl e 3 . 7 )  
and sal tcrete bur ia l  s i te ,  3 - 1 4 ,  3 - 1 8  (Tabl e 3 . 8 )  
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Wetl and s ,  See also Carol i na Bay 

compari son of  effects for DWPF s i te s ,  3- 1 5 (Tab l e  3 . 7 )  
overvi ew ,  Appen d i x  N 
i mpacts to , 5-4 , 5-43 ( Tab l e 5 . 47 ) , 5-44 ( Tab l e  5 . 48 )  
mon i tori ng o f ,  5-5  
regu l at ions coveri ng , 6-2 

Wi l dl i fe ,  See also Endangered spec i es , B i ota 

on the SRP s i te ,  4-2 5 ,  4-29 ,  4-29 (Tabl e 4 . 1 8 )  
i mpacts o f  construction on , 5-4 
unavoi dabl e i mpacts on , 5-43 ( Tab l e  5 . 47 ) , 5-44 (Tabl e 5 . 48 )  

Work force 

at the SRP , 4-4 , 4-5 (Tabl e 4 . 1 )  
for construct i on , 3-23 ( Tabl e 3 . 1 1 ) , 3-45 ( F i g .  3 . 1 9 ) , 5- 1 , Appen d i x  K 
i mpacts , dur ing  constructi o n ,  5-2 (Tab l e  5 . 1 ) 
i mpacts of  operat i on , 5-6 
under the del ay a l ternati ve ,  5-2 1 , 5-22 (Tab l e  5 . 22 )  
under the staged a l ternati ve ,  5-24 , 5-26 (Tab l e  5 . 27 ) , 3-46 (Tabl e 3 . 1 9 )  
unavo i dab l e i mpacts o f ,  5-42 , 5-43 (Tabl e 5 . 47 ) , 5-44 (Tabl e 5 . 48 )  
a n d  cumu l at i ve effects , 5-53 

Zeol i te 

i n  reference process f l ow ,  3-3  ( F i g .  3 . 1 ) 
v i tri fi cation of , 3-6 
and  uncoup l ed staged proces s ,  3-38 
and  coup l ed stage process , 3-37  ( F i g .  3 . 1 6 )  
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