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FINAL ENVIRONMENTAL IMPACT STATEMENT 

Decommis s i on i ng of the Shipp i ngport Atomic 
Power Stati on 

Beaver Cou nty ,  Penn syl van i a  

May 1 982 

Abs tract 

The U . S. Department of Energy pro poses to decommi s s i on the Sh i ppingport 

Atomic Power Stat i on l ocated at Shippi ngport , Pennsyl van i a . Th i s  envi ronmental 

impact statement ana l yzes poss i bl e  decommi ssion i ng al ternati ves , eval ua tes poten ­

t ia l  envi ronmen ta l impacts a ssoci ated with each a l terna tive , and presents cost 

es timates for each alternat i ve .  The Department1s preferred decommis sioning 

a l ternative is i mmed i ate d i smantl ement . Other al terna tives incl ude no action. 

safe storage fol lowed by deferred d i smantl ement , and en tombment . The environ­

mental impacts that are eval uated i nclude those associ ated with occupational 

radiation dose , publ i c  rad i a t i on dose , hand l i ng and trans po rting of radio -

active wa stes , resource commitments , and soci oeconom i c  effects . 

U.s. Depa rtment of Energy 
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S UMMARY 

The U. S .  Department of Ene rgy ( DOE ) propo ses to decommi s s i on the S h i pp i ng­

port Atomi c Power S tation  l ocated on the  O h i o  Ri ve r  at S h i pp i n gport , Pennsyl van i a .  

Thi s envi ronmental impact statement descri bes : 1 )  the preferred al ternati ve 

( immedi ate d i smantl ement of the government-owned po rtion  of the s tation ) ,  

2 )  o ther pos s i b l e  al ternati ves , and 3 )  the poten ti al envi ronmental cons equences 

of  the preferred and other al ternati ves . 

The Sh i pp i ngport Atom i c  Power Station was constructed du r i ng  the mi d- 1 950s 

as a j o i nt proj ect of  the Federal Go vernment and the Duquesne L i ght  Company 

for the purpose  of devel op i ng  and demonstrat ing  pres suri zed water reacto r ( PWR ) 

techno l ogy and �o r the pu rpo se o f  gene rat ing  el ectri c i ty .  The s tation  cons i sts 

o f  a PWR currentl y rated at 72 MWe , a turbi ne-generato r ,  and associ ated fac i ­

l i t i es .  The reacto r and steam generati ng  port i ons o f  the stat ion are owned by 

the DOE . The el ectri cal generat ing  po rti on o f  the station  is owned by Duquesne 

L i g ht .  

The stati on ach ieved cri t i cal i ty i n  December 1 957  and has been operated 

by Duquesne L i ght under supervi s ion  of  the DOE D i vi s ion  of  Naval Reacto rs s i nce 

that t ime .  The station has produced over 6 . 6  b i l l i on ki l owatt hou rs of el ec­

tri c i ty from the  t ime it  began ope ration . Operation  of  the stati on resu l ted 

i n  37 man -rem of occupati onal exposure in 1 979 . 

The potent ia l  envi ronmenta l impacts o f  the prefe rred a l ternat i ve were cal ­

cul ated on the bas i s  of  eng i neeri ng  s tudi es of  S h i pp i ngpo rt Station  decommi s ­

s i on i ng methods and o n  a generi c decommi s s i o n i n g  s tudy ( N UREG/C R-01 30 ) performed 

fo r the U. S .  Nucl ear Regu l ato ry Comm i s s i on ( NRC ) . ( E . 9 )  Al so , data and experi ­

ence gai ned from actual decontami nati on , d i smantl i ng and decomm i s s i on i ng opera­

ti ons from such fac i l i t ie s  as  the P i qua Nucl ear  Power Fac i l i ty , Hal l am Nucl ear 

Power Fac i l i ty ,  BON US , and the E l k Ri ver reacto r  were used . Based on these 

studi es , the envi ronmental consequences o f  the preferred al ternati ve on decom­

m i s s io n i ng personnel and the general publ i c  are s hown to be reasonabl e .  DOE 

wi l l  comp ly  wi th  appl i cabl e standards and g u i de l i nes ( DOE O rder 5480 . 1 A ) , as 

descri bed i n  Sect ion 1 . 1 . 2 and summari zed bel ow . 
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1 .  Potent ia l  rad i at i on doses from the preferred a l ternat i ve decommi s s i on i ng 

operat ions  are estimated to be : 

• Total occupati onal exposure, based on  conservati ve wo rst-case anal yses , 

i s  e st imated to be 1 2 75 man-rem .  No  worker wi l l  be  exposed i n  exces s  

of  the DOE occu pat i onal exposure standard of  5 rem p e r  year 

( DOE  Orde r 5480 . 1 A ) . 

• Total co l l ecti ve rad i at ion dose to the general publ i c  i s  est imated to 

be 28 man -rem . Natu ral  background i n  the Sh i pp i n gport area i s  about  

l O a mrem pe r year  to  each  pe rson , o r  about  1 00,000 man-rem to  the 

popu l at ion of approx imate l y  1 mi l l i on res i d i ng wi th i n  a 50-mi l e  

rad i u s  o f  the Sh i ppi ngpo rt Stati on . 

2 .  The h i ghest  potenti al rad i at ion ( 50-yea r accumu l ated )  dose to a member of  

the  general  publ i c  from abnorma l operat ional  events ( potent ia l  cred i b l e  

acci dents ) dur ing  immedi ate d i smantl ement cou l d be 2 . 9  mrem . Th i s  pe rson 

wou l d rece i ve about 5000 mrem from natural background du r i ng  the same 

pe ri od . 

3 .  Based on gene r i c  transportat ion s tud ies  o f  al l rad i oacti ve was te s h i pments , 

the mos t  severe cred i bl e  offs i te trans porta t i on acci dent cou l d resu l i i n  

a 50-year accumu l ated rad i ati on dose to the max i mum-exposed i nd i v i dual  of 

25  rem to the l ungs . The r i s k  o f  such  a n  acci dent i s  extreme l y  sma l l .  

4 .  The pr inc i pal nonradio l og i cal  emi s s i on re su l t i ng from decomm i s s i on i ng 

o pe rat ions  wi l l  be from ve hi cl e  and fuel - dri ven equ i pment exhausts . These  

emi s s i ons wi l l  be  far bel ow al l appl i cabl e s tandards,  as  d i scussed in  

Sect ion 4 . 2 . 1 . 

The preferred al te rnat i ve and other po s s i b l e  al te rnati ve acti ons are d i s ­

cu s sed  i n  deta i l  i n  Sect ion  2 . 0  and are descri bed br i efl y bel ow .  Tabl e s  S- l  

and  S-2  prov i de summa ry compa ri sons of the  a l ternati ves . 

PRE FERRED ALTERNAT I VE - IMMED IATE D I SMANTLEMENT 

I mmedi ate d i smantl ement i s  the remova l from the s i te ,  shortl y afte r shut­

down , of  a l l fl u i ds ,  pi p i ng , equ i pment, components , structure s ,  and  was te s  

i v  
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TABL E S - l . Summary of Esti mates for Decommi s s i on i ng Al terna ti ves 

Occupational Radiation 
Dose (man-rem) 

Occupat iond I He. Hh 
Effects 

Pub I ic Radiatiun [)ose 
(mdn-rem) 

Publ ic lIealth Effects 

Processed liquid 
(ki 101 iters) 

No Action, ) Continued O�eration(a 

37/yr 

3.7 x 10-3 to 29.6 x 10-3 
per year 

<I/yr 

I x 10-4 to 8 x 10-4 
per year 

500/yr 

Concentrates from 
3 (h Processed liquids (m ) ) 30/yr 

Rddioact ive Sol id Wdste 233/yr 
Burial Volume (m3) 

Cost (1979 $) (i) 

No Action, ( )  Continued Surveillance a 

2S/yr 

2.5 x 10-3 to 20.0 x 10-3 
per year 

Ole) 

Ole) 

O(g) 

o(g) 

O(g) 

200,OOO/yr 

No Action, 
No Safe Storage/ 

SurveH Iance(a) Ionnediate Dismantlement Deferred Dismantlement 

0 1,27S(b) SOS(c) 

0 O.ll to 1.02(b) 0.05 to 0.40(c) 

24 R/hr( f) 2S(b) 21 (c) 

(f) 2.8 x 10-3 to 22.4 x 1O-3(b) 2.1 x 10-3 to 16.8 x 10-3 (c) 

o(g) 2,934 2,767 

o(g) 84 84 

O(g) 11,700 3,300 

oW 3l,929,OOO(k) 44,412 ,OOO( k) 

(d) The tenus of the contract between the DOE and Duquesne light require the DOE to make the premises safe from a radiation standpoint at the end of the 
noE's experilllenta I progra, •. 

(b) Nuuolle,'s are based on total project duration. 
(c) NUlllbers are based on the active pel"iods of preparation work for safe storaye and the execution of deferred dismantlenoent. 
(<I) Numbers are based on the active periods of preparation work for entombment. 
(e) The publ ic dose will be ,ero unless fluids leak or the surveillance is breaChed. 
(f) 24 R/hr is the dose rate nea,' the pressure vessel, which would he fatal to one ·half of the exposed persons after 10 hours. 
(9) No Moaterials are removed fron, the plant. 
(h) One kiloliter equals one cubic meter. 
(i) Cdpital costs of continued operation hdve not been detennined. 
(j) Costs uf health effects resulting frolll unrestricted access to a radioactive facil 1ty could be qulte high. 
(k) Costs include a 25:1: contingency, but du not include any escalation to costs incurred after 1979. 

__ ---I.nton�.t 

617(d) 

0.06 to 0.49(d) 

16(d) 

1.6 x 10-3 to 12.8 x 1O-3(d) 

2,767 

84 

3,178 

38,743,OOO(k) 
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TABLE S-2 . Compari son of  Sh i ppi ngport Stat ion  Decommi s s i oni ng Al ternati ves 

Alternative ------------

Immediate Dismantlement 
(preferred alternative) 

No Action - Continue 
Operatiun 

No Action - Continue 
Surveillance 

No Act ion - No 
Sllrvei 1 i ance 

Sa fe Storage - Defe"red 
D i �mantlement 

Entomument 

.. J:��ntiaJ��antag� __ 

LO\;est co�t of any actiun 
alternative. Quickest 
release of 1 and for other 
uses. Immediate removal 
of radioactivity from the 
si Le. 

De 1 ays need fOl' decommi s­
sioning. Continue� powe,' 
production. 

PHmits station shutdown 
and delays need for 
decommissioning. 

Permits station shutdown 
and delays need for 
decommi s s i on in']. No cos t. 

Lowest occupational radi­
ation dose of any action 
alternative. Volume of 
sol id radioactive \;aste 
almost as small as that 
from entombment. SOld lI­
es t cummi tment of 1 and 
area to radioactive 
waste dhposal. 

Intermediate occupational 
ractiatio� dose. Smallest 
amount of sol ie radioac, 
tive waste to be trans­
ported. 

_i?te!1!"�Q.i.�_a_d��.'!!.� __ _ 

AilOUt twi ce the occupa t i ond 1 
dose of the otlier action 
alternatives, largest 
amount of radioactive waste 
to he tran�ported. 

Requi,'es sale (.f plant to 
an electric utility and 
pruhably extensive modi­
fication to meet NRC 
licensing crlteria. No 
utility ha� expressed 
interest. 

Requir'es careful sur'veil-
I dnce. Dehy� decol111li s­
�ioning while cDntinulng 
surveillance costs. Results 
in higher final cost. 

Unacceptahle alternative 
because of very high poten­
tial for large releases of 
radioactivity and over­
exposure to trespassers. 

Highest cost of any action 
alternative. Requires sur­
veillance for many decades. 

Intermed iate cost. Poten­
tial for failure of entomb­
ment st,'uctures du� to water' 
seepage and freeze-thaw 
cycles. Entombed area never 
becomes ava il ab 1 e for other 
uses unless the entombed 
structure is eventually 
dfslllllntl ed. 

Potential Reiease 
_ � Radioactivi� 

t,loderate potential for 
release during disman­
tling. Eliminates the 
potential for release 
of radiodctivity from 
site after immediate 
dismantlement is com­
plete. 

Continued routine gas­
eous emis�ions. Small 
quantity of solid 
radioactive waste 
annually. 

Mocterate potential for 
release of radioactive 
material from deterio­
rating equipment. 

Ve,'y high potential 
release of radioactive 
material from unatten­
ded station. 

Low potential for 
release of radioacti­
vity during prepara­
tion for safe storage 
anct during deferred 
di sman t 1 ement. Very 
low potential for 
release of radioacti­
vity from station in 
safe storage. No 
potential for release 
of radioactivity from 
site after defened 
dismantlement. 

Low potential for 
release of radioacti­
vi ty during prepara­
tion for entombment. 
r-lodera te potent ia 1 fo,' 
release of radioacti­
vity during entombment 
if water seeps into 
the structure and then 
seeps out again. 

Other Potentidl Environmental 
or Socioeconomic Effects --------

Air pollutants from workers' vehicles 
\;ill not add appreciably to the pol­
lutants already present. Decommis­
sioning work force is approximately 
the size of the operating work force 
and will be drawn from the greater 
Pittsburgh labor pool. Very 1 ittle 
socioeconomic impact for any alter­
native. No threatened or endangered 
species are impaded by any alterna­
tive. 

The costs of continued operation 
could be high because of the need to 
meet NRC licensing criteria. Site 
continues to be unavailable for 
other uses. 

Site continues to be unavailable 
for other uses. 

Site continues to be unavailable 
for other uses. 

Site is unavailable for othel' uses 
for many decades. 

Entombed area never becomes 
available for other uses unless 
the entombed structure is even­
tU<1l1.v dismantled. 



hav i n g  rad i oact i v i ty l evel s greate r  than those pe rmi tted for unrestricted use . 

Immedi ate d i smantl ement res u l ts i n  a l ower cost than any other decommi s s i on i n g 

al te rnati ve . I t  a l so resu l ts i n  the compl ete removal of  rad i oacti v i ty from 

the s i te wi th i n  several years of stat ion shutdown and prov i des  ea rl y protecti on 

of the pu bl i c  by tran s fe rri ng  the rad i oac t i ve mater ia l  to a wa s te d i s posal  s i te .  

Immedi ate d i sman tl ement resu l ts i n  about  twi ce the total occu pati onal expos u re 

of the other decommi s s i on i ng al te rnati ves , bu t the exposu re to each i n d i v i dual  

wi l l  be mon i to red i n  order to meet DOE standa rds and gu i de l i nes . The pre ferred 

al te rnat i ve al so resu l ts i n  sl i ghtl y greater exposure to the pu bl i c ;  howeve r ,  

th i s  exposu re does not represent a s i gn i f icant impac t .  Immedi ate di smantl ement 

al so  res u l ts i n  a greate r  vo l ume of  rad i oacti ve was te than the other al te rnati ves  

and  mo re waste s h i pments , bu t it  pe rmi ts earl i e r  remova l of  th i s  was te from the 

Sh i ppi ngport s i te to a was te d i s posal  area . 

NO ACTION  - CONT I NUED  OPERATION 

Th i s  a l te rnat i ve i nvol ves cont inu i n g o pe rat ion of  the sta t i on to produce 

el ectri c i ty .  S i nce the DOE has no conti n u i n g use fo r the s tati on , fu rther 

ope ration wou l d re qu i re that  a uti l i ty pu rc hase the  station  from the  Fede ra l 

Gove rnment and obta in  an ope rat ing  l i cense from the NRC . S i nce the sta t i on i s  

over 20 years o l d ,  i t  i s  l i ke l y  that extens i ve anal yses and mod i fi cations  wou l d  

be necessary i n  order to meet cu rrent NRC re qu i rements . These anal yses and 

modi fications , a new core , and the re qu i red l i cense appl i cat ion and hea ring  

process  wou l d pro bab ly  not  be  cost  effect i ve .  Nei ther D uquesne L i ght ( owner 

of  the s i te and the non-nucl ea r po rti on of the s tat ion ) nor any o the r ut i l i ty 

has i nd i cated any i nte rest  i n  conti n u i ng the ope ration  of  the s tati on . 

NO ACT ION - CONT I NUED  SURV E I LLANC E 

Th i s  al ternati ve i nvol ves defue l i ng and c l os i ng the stati on , and then con ­

t i n u i n g some mon i tori ng , s u rve i l l ance , and ma intenance of  important p l ant  sys ­

tems . C l o s i ng  the stat i on wh i l e  cont i n u i n g  ma i ntenance , mon i tori ng , and 

s u rve i l l ance wou l d l eave the stati on i ntact and permi t some decay of 60Co , 

but wou l d  de l ay the dec i s ion  as to the stat i on ' s  eventual d i s pos i ti on . Such  

v i i  



a del ay wou l d re su l t i n  h i gher cost than the pre fe rred al te rnat i ve because the 

cost of  rout i ne surve i l l ance and ma i ntenance wou l d  have to be added to the u l t i ­

mate decommi s s i on i n g cos t .  

N o  a s surance cou l d be g i ven that rad i oac t i ve fl u i ds woul d not eventua l l y  

l eak  from tanks , val ves , and p i p i ng ; and l i ttl e a s surance cou l d  be g i ven that 

a dete rmi ned membe r of  the publ i c  cou l d not ga i n  access  to the stat ion and to 

rad i oact i ve mate ri a l s and h i gh dose rate areas . 

NO ACT ION - NO SURV E I LLANCE 

Th i s  al ternati ve i nvo l ves defue l i ng and cl os i ng the station and do i n g 

noth i ng fu rther .  

C l os i ng the stati on and do ing  noth i ng fu rther i s  not a n  acceptabl e a l terna­

ti ve because the publ i c  wou l d  have d i rect access  to rad i oacti ve water , e qu i pment , 

and other materi al , as  we l l as to h i gh dose ra te a reas  i n  the stat i on .  A sub­

stant ia l  effort i s  ,re qu i red i n  orde r to a s sure that the  rad i oacti v i ty rema i n-

i ng i n  the stat ion after defue l i ng wi l l  consti tute no hazard to the publ i c .  

F ina l l y , the agreement between the DO E and D u quesne L i ght re qu i res  that the 

DOE take 'action  to "ma ke the premi ses safe from a rad i at i on standpo int "  at 

the concl u s i on of the Fede ral Gove rnment's cu rrent test  prog ram . 

SAFE STORAGE - DE FERRED D I SMANTLEMENT 

This a l ternat i ve i nvol ve s di smantl ement of  the fac i l i ty afte r a storage 

pe riod of  seve ral  decades ( 98 years i s  a s sumed ) duri ng wh i c h  t ime radi oact ive 

i sotopes , parti cul a rl y  60Co , a re al l owed to decay . Duri ng preparat ion  for 

safe storage , rad i oacti ve mate ri a l s outs i de the safe storage bounda ries  a re . 
removed .  Secu r ity ,  s u rve i l l ance , ma i n tenance , and rad i oacti ve mon i tori ng a re 

con ti nued dur ing  the safe storage peri od . Safe storage fo l l owed by deferred 

d i smantl ement resu l ts i n  h i gher cost than i mmedi ate d i smantl ement and p roh i b i ts 

unres tri cted use  of  the fac i l i ty and s i te unt i l  defe rred d i smantl ement i s  com ­

pl eted . Defe rred d i smantl ement res u l ts i n  l es s  occupati onal exposure and rad i o ­

acti ve waste than the preferred al te rnati ve . Rad i ati on exposure to the publ i c  

i s  somewhat l es s  than fo r the prefe rred a l ternati ve and doe s not re present a 

v i i i  



s i gn i fi cant i mpac t .  The contro l l i ng facto r  i n  dete rmi n i ng the l ength of  safe 

storage i s  the decay of 60Co , wh i ch has a hal f-l i fe of  5 . 27 yea rs . Stud ies  

have shown that i n i ti a t i ng de ferred d i smantl ement i n  about 98  yea rs wou l d 

a l l ow manual  cutti ng  operat ions  dur ing  decommi s s i on i ng . 

ENTOMBMENT 

Th i s al te rnati ve i nvo l ves compl ete i sol at ion of  the radi oact i v i ty in the 

s tation  from the envi ronment of man by means of mas s i ve concrete and stee l 

barri e rs unti l the rad i oacti v i ty has  decayed to i nnocuous l eve l s .  The pres-

sure ves sel  cl add i ng and  i nte rnal s may be  removed before entombment o r  may be  l eft 

wi th i n the entombed structu re , depend ing  upon the i nvento ry of rad i oacti v i ty .  

I n  the case of  the Sh i pp i ngport Stati on , the pres s ure vesse l  cl add i ng  and 

i n ternal s are assumed to be removed dur ing  the entombment peri o d .  Ma i n tenance , 

s urve i l l ance, and occa s i onal  mon i tor ing  are re qu i re d .  

En tombment i s  i n termedi ate between i mmedi ate d i smantl ement a n d  safe s tor­

age fol l owed by de ferred d i sman tl ement i n  co st  and rad i ati on dose , as wel l as 

i n  the amount of l and  commi tted to the d i s posal  of radi oacti ve waste , if the 

l and  area occup ied  by the entombed stru cture i tsel f i s  i ncl uded . En tombment 

may not  be a v i abl e al te rnati ve for decomm i s s i o n i n g  the  Sh i ppi ngport Station  

because  of  the l ow e l evat ion of the conta i nment bu i l d i ng su bba seme nt rel ati ve 

to the no rmal e l evation of  the O h i o  R i ve r  and because of the pos s i bi l i ty of 

wate r seepage i nto the entombed structu re and l ate r seepage of con tami nated 

wate r out  of the  stru cture . Operati on and  ma i n tenance of  the  s ump pumps wou l d  

not a l l ow compl ete c l o s ure and seal i ng of the faci l i ty .  Many freeze -thaw 

cycl es  duri ng the entombment pe ri od wou l d  tend to weaken the structure . 

The pri nci pal envi ronmental effects that wi l l  resu l t from the decommi s ­

s i on i n g  o f  the Sh i ppi ngport Stat ion are occupational  radi at ion dose and commi t­

ment of  l and and other resou rces to the d i s posal  of radi oacti ve wastes . As 

d i scus sed above , doses to the pu bl i c  for the acti on al te rnati ve s are so  sma l l 

that they do not re present a s i gn i fi cant envi ronmental i mpact . 

i x  
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1 . 0 I NTRODUCT I ON 

The Sh i pp i ngport Atomi c Power Station  ( Sh i ppi ngport Stati on )  was con­

s tru cted duri ng the mi d- 1 950s as a j o i nt project of  the Fede ra l Government and 

the D u quesne L i ght Company ( Du quesne L i ght)  for the pu rpose of devel op ing  and 

demons trati ng pres s u ri zed water reactor ( PWR ) technol ogy and for the purpose of 

generat i ng el ectri c i ty .  The s tation  cons i s ts o f  a PWR currently rated a t  72-MWe , 

a turb i n e-gene rato r ,  and associ ated faci l i tie s . I t  i s  l ocated on the south ban k 

of  the Oh i o  Ri ver at Sh i pp i ngport , Beaver County ,  Pennsyl van i a ,  on l and owned 

by D u quesne L i gh t .  The reactor and s team generati ng porti ons of the s tation 

are owned by the U . S .  Department of  Energy ( DO E ) . The el ectri cal generati ng 

porti on of the s tat ion i s  owned by D u quesne L i ght .  The s tation ach i eved cri t i ­

cal i ty i n  De cember 1 957  and has been operated by Du quesne L i ght  under super­

v i son of  the DOE D i v i s i on of  Naval Reactors s i nce th �t t ime .  Duques ne L i ght  

pays DOE for the  s team and  markets the el ectri c i ty produced by the  generator . 

The S h i ppi ngport Stat ion has  p roduced over 6 . 6  b i l l i on  k i l owatt hours of e l ec­

tri c i ty from the t ime i t  began operation i n  December 1 95 7  through December 1 980 

from three cores of reactor fuel . The fi rst two were PWR cores , and the present 

core i s  a l i ght  water breeder reactor ( LWBR ) core . The LWBR core was i ns tal l ed 

i n  1 97 7  for the p urpose o f  demon s tra ti ng  the thermal breed i ng pri nc i p l e i n  a 

l i ght  wate r reactor and i s  schedu l ed for s h u tdown , end-of- l i fe testi ng , an d 

removal  i n  the m i d- 1 980s . 

1 . 1 PURPOSE O F  AND N EED FOR ACTI ON 

The p roposed action  i s  to decommi s s i on the government-owned portion of  the 

Sh i pp i ngport Atomi c Power Stati on . After the cu rrent LWBR core tes t  program 

i s  compl eted , DOE has  no further test or demons trati on programs p l anned for 

the reactor , and no uti l i ty has i nd i cated a des i re to conti nue operati ng the 

s tati on for the product i on of  el ectri c i ty .  Fue l wi ll be removed from the 

reactor and s h i p �ed to the I daho Nati onal Engi neeri ng Laboratory at  I daho Fal l s  

for proof-of-breedi ng ana lys i s ,  thus  ma k i ng the s tat ion avai l ab l e  for decommi s­

s i on i ng . Because  the  reactor and i ts associ ated components wi l l  conta i n  s ub­

s tantia l  amounts of  rad i oacti v i ty even after the fue l  i s  removed , some acti on 
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wi l l  be req u i red to decommi s s i on the s tat ion , i . e . , to pl ace i t  i n  such  a con­

d i t i on that the  rema i n i n g  rad i oacti vi ty wi l l  po se no hazard to  pub l i c  safety 

or  to the envi ronment . Pos s i bl e  a l ternati ve actions , i nc l ud i n g  the DOE ' s  pre ­

ferred a l ternati ve of  i mmedi ate d i smantl ement , and the i r  i mpacts are exami ned 

i n  th i s  document .  Other a l te rnati ve acti ons exami ned here are n o  act i on , safe 

storage fol l owed by defe rred d i smantl ement , and entombment . 

1 . 1 . 1  Agreemen t  Between Duguesne L i ght and the Atom i c  Energy Commi s s i on 

I n  1 954 the U . S .  Atom i c  Energy Commi s s i on (AEC ) l eased 6 acre s  o f  l and 

from Duquesne L i ght on wh i ch to b u i l d  the nuc l ear port i on of  the S h i pp i ngport 

Stat i on . The l and area was l ater i nc reased to 7 acre s . The pre sent l ease  

agreement ( No . E ( 36- 1 ) -322 ) i s  between Duquesne L i ght and  the  Department o f  

Energy . I t  requ i re s  DOE , u pon  expi rati on or  te rmi nati on o f  the l ease , to 

"make the premi ses  safe from a rad i at i on standpo i n t "  and conveys owne rs h i p  

to Du quesne Li ght o f  any b u i l d i ngs  and e qu i pment not remo ved from the s i te 

wi th i n  2 years afte r exp i rat i on or  te rmi nation  of  the l ease . The exi st i ng  

l ease exp i res March 1 7 ,  1 994 , and may be  termi nated sooner by the Federal 

Government upon 6 months  noti ce . Another agreement ( Contract No . E ( 36-1 ) -292 ) 
co vers the worki ng rel at ion sh i p  between DOE and D uquesne L i ght for construction  

and  operation  of the  S h i ppi ngport Stat i on . Th i s  contract re qu i re s  DOE ,  upon 

expi rati on or  termi nati on of  the contract , to " make the nuc l ear porti on o f  the 

pl ant safe from a rad i ati on standpo i nt . " 

1 . 1 . 2 Decommi s s i on i ng Statuto ry and Regul atory Regu i rements 

The S h i ppi ngport Station  reacto r fac i l i ty i s  owned by the DOE and does 

not fal l unde r the l i cens i ng purv i ew of the U . S .  Nuc l ear Regu l ato ry Commi s s ion  

( NRC ) ; thu s  there are no NRC  l i cense termi nation re qu i rements that  must  be  met 

i n  decommi s s i on i ng the S h i ppi ngpo rt Stati on . DOE wi ll comp l y  wi th al l l ocal , 

s tate , and federa l  regu l ati ons that do apply and wi l l  comp ly  wi th DOE 

Orde r 5480 . 1 A ,  "Envi ronmental Protecti on , Safety , and Heal th Protecti on Pro ­

gram fo r DOE Operati ons . II Th i s  orde r  con s i s ts o f  chapte rs coveri ng env i ro n ­

mental protect i on , safe ty , and heal th pro tection s tandards ; s afety requ i rements 

for the packag ing  of  rad i oacti ve materi al s ;  safe ty of nucl ear faci l i t i es ; rad i a­

t i on protecti on ; preventi on , control and abatement of  envi ronmental pol l ut i on ; 
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and other s tanda rds fo r the safety and protection of  worke rs and the pu bl i c .  

Appropri ate regu l a ti ons and s tanda rds o f  other federa l agenci es and regu l atory 

bod ies  a re i nco rpo rated i n to DOE Order 5480 . 1 A  by refe rence . 

Pl ans a re be i n g devel oped to a s s ure that the quanti ty of rad i oacti v i ty 

that wi l l  be rel eased to the envi ronment duri ng decommi ss i on i n g wi l l  be as  

l ow as  rea sonab ly  ach i evabl e ,  and that  rad i ati on doses to  decommi s s i on i ng 

workers and to membe rs of  the publ i c  from decommi s s i on i ng acti v i t ie s  wi l l  

a l so be as  l ow as  rea sonab ly  ach i evabl e ,  i n  acco rdance wi th DOE Order 5480 . 1 A .  

NRC regu l at i ons 1 0  C FR 2 0  and 1 0  C FR 50 , wh i ch pe rta i n  to these matte rs , a re 

i n co rpo rated by refe rence i n to DOE Order 5480 . 1 A .  

App l i cabl e re qu i rements o f  the Nati onal Envi ronmenta l Pol i cy Act ( NE PA )  

and the Counci l on Env i ronmental Qual i ty ( CEQ ) a re d i scus sed i n  Secti on 1 . 2 .  

The re qu i rements of  the Depa rtment o f  Transportat ion ( DOT ) wi th res pect to the 

pac kag i ng , l abel i n g , and transpo rti ng  of  hazardou s  materi al s ( radi oacti ve wa s tes  

i n  thi s  case ) appear in  T i tl e  49 o f  the  Code o f  Federa l Regul at i ons , Pa rts 1 70-

1 89 ( 49 C FR 1 70- 1 89 ) . I nco rpo ra ted by refe rence i nto 49 C FR 1 70- 1 89 and i n to 

DOE Order 5480 . 1 A a re the regu l ati ons of the NRC appea r ing  i n  1 0  C FR 71 that 

govern the pac ka g i n g  and s h i pment of  radi oacti ve mate ri a l s .  Al so app l i cabl e 

a re the regu l at i ons of  the Federal Av i a t i on Adm i n i strati on a ppea r ing  i n  

1 4  C FR 1 03 that gove rn the s h i pment of  rad i oacti ve mater ia l s by a i r ,  and 

the regul ati ons of  the U . S .  Coast  Guard a ppeari ng  in 46 C FR 1 46 and 1 49 

that go ve rn the s h i pment of  rad i oacti ve materi a l s by wate r .  I t  i s  not 

pl anned , however ,  that any rad i oact i ve mate ri a l s from Sh i ppi ngpo rt wi l l  

be s h i pped by a i r .  

Envi ronmental Protecti on Agency ( EPA ) regul at ions  gove rn i ng rad i ati on 

doses  to the pu bl i c  and rad i oacti ve re l eases to the envi ronment from u ran i um 

fuel cycl e operati ons  appear  i n  40 C FR 1 90 .  EPA regu l at i ons that a re a ppl i ­

cabl e i nc l ude those on al l owabl e concentrati ons o f  nonradi oacti ve l i qu i d  d i s ­

cha rges i n  40 C FR 423 and those o n  nonradi oacti ve parti cu l a te amb i ent a i r  

qua l i ty i n  40 C FR 50 . 

Standa rds fo r res i dual  radi oact i v i ty fo l l owi ng  decommi s s i on i ng a re unde r 

deve l opment ( see Secti on A . 4  o f  Append i x  A ) . Pend i ng promu l gati on by the 
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EPA and adopti on by the DOE of  these  standards , the S h i ppi ngport Stat i on wi l l  

be decomm i s s i oned to the res i dual  rad i oacti v i ty standards of  NRC Regu l ato ry 

Gu i de 1 . 86 , "Termi nation  of Operati ng  L i censes fo r Nucl ear  Reacto rs . "  ( E . 8 )  

Pathway anal yses wi l l  be carri ed ou t ,  a s  s uggested i n  Refe rence 5 o f  Appe n­

d i x  A ( NUREG-06 1 3 ,  " Res i dual  Acti v i ty L imi ts fo r Decommi s s i o n i n g " ) ,  to a s s u re 

that re s i dual  rad i oacti vi ty i n  the so i l  meets s tandards  cu rrent at  the ti me .  

A l i st  of exi st i ng  Federal  pe rmi ts and majo r  state pe rmi ts that wi l l  a l so 

apply in decommi s s i on i ng the S h i pp i n gpo rt Stati on i s  g i ven in Appendi x B .  These 

pe rmi ts w i l l be te rmi nated when decommi s s i on i ng i s  compl eted . No add i t i onal  

permi ts are known to be requ i red . 

1 . 2 PURPOSE O F  TH I S  E I S  

The pu rpose o f  thi s E I S  i s  to prov ide envi ronmental i n format ion i n  orde r 

to ass i st the DOE i n  deci d i ng  wh i ch decommi s s i on i ng a l ternati ve i s  most  a ppro­

pri ate fo r the Sh i ppi ngport Stat i on . The  E IS  i s  prepared pu rs uant to NEPA and 

under the regul at ions  of  the CEQ (40 CFR Parts 1 500- 1 508 ) and the gu i del i nes  of  

the  DOE  (45  FR 20694 ) . S i gn i fi cant a l te rnati ves and en v i ronmenta l  impacts are 

di scus sed . 

1 . 2 . 1  E I S  Fo rmat 

The E I S  i ncl ude s secti ons on decommi s s i on i ng al ternati ves , on the affected 

envi ronmen t ,  and on envi ronmental consequences . Decommi s s i on i ng costs , rad i a ­

t ion doses , rad i o l og ica l  effects , rad i ati on doses  from po stul ated acc i dents , 

and other i mpacts a re d i scus sed . Metr i c  un i ts are u sed i n  the E I S  when the 

quanti ty in questi on refers s peci fi cal l y  to decommi s s i on i ng the S h i ppi ngpo rt 

Stat ion . Quanti t ie s  taken from o l de r  l i te rature that do not re fe r speci fica l l y  

to decommi s s i on i ng the Sh i pp i ngpo rt Stati on , s u c h  as  d i stances , l and a reas , 

ri ver e l evati ons , and ri ver fl ows , a re l eft i n  the ori g i na l  u n i ts for c l a ri ty .  

Th roughout the E I S ,  u s e  i s  made of  exi s t i n g  materi al  appea r ing  i n  Refer­

ences 1 through  7 ,  parti cul a rl y  Reference 2 ,  S h i p��Atomi c Power Stati on 

De �.Qmmi s s i on i n g  Asses .?��!1!.. The E I Ss on the LWBR p rogram at  the Sh i pp i ngport 

Stati on ( Reference 1 )  and on the rad i oacti ve waste management operati ons at  
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Savannah Ri ver and Hanford ( Refe rences  5 and 6 )  are i ncorporated i n to th i s  E I S  

by re ference . I n formation  used from these documents i s  appropri ate l y  refe r­

enced and i s  presented ful l y .  Whenever pos s i bl e ,  the i n formation  has been 

veri fied to assure that i t  i s  sti l l  current .  The E I Ss i ncorpo rated by refer­

ence may be i n s pected i n  the l i braries  l i sted i n  Appen d i x  C .  The LWBR E I S  

( Refe rence 1 )  covers acti v i t ie s  through the removal o f  spen t fuel . Th i s  E I S  

covers act i v i t i es assoc i ated wi th decommi ss i on i ng that fol l ow reactor shut­

down and fuel removal . 

Comments rece i ved on the draft E I S  have been i ncorporated i nto th i s  E I S  

a l ong  wi th DOE 's res ponses . The res ponses can be found i n  Append i x  E a l ong  

wi th the  ful l text of a l l comment l ette rs . I f  the re sponse to a commen t 

i n vol ves a text change , a comment l ette r  n umber [exampl e :  ( E . 4 )] p recedes 

the s tatement where the change occu rred . 

1 . 2 . 2  Scopi ng P roces s  

An earl y step i n  the E I S  p rocess  i s  the publ i cati on i n  the Fede ral Reg i s ­

ter o f  a noti ce o f  i nten t ( NO I ) to p repare an E I S . The NO I announces the pro ­

posed acti on , i . e . , the s ubj ect of the E I S ; pos s i b l e  al ternat i ves , i ncl ud i ng  

the agency's pre ferred a l ternat i ve , i f  any ; potent ia l  impacts to  be  eval uated 

in the E I S ; and other pert i nent i nformati on . The NO I al so cal l s  for comments 

on the scope of the E I S , i nc l udi ng  s u ggesti ons  for other i mpacts and a l terna­

t i ves to  be  eval uated . The  NO I on decommi s s i on i ng  the  S h i pp i ngpo rt Stat ion 

was publ i shed i n  the Federal Reg i ster (45  FR 354 1 4 )  on May 27 , 1 980 . There 

were no  su bstant i ve comments on the scope of the E I S  i n  res ponse to the NO I . 

Fo rmal scop i ng  meeti ng s  were not hel d .  
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2 . 0  DECOMMI SS ION I NG ALTERNATIVES 

At the compl et ion of  the LWBR core demonstration pro gram , the Sh i pp i n gport 

Atomic  Power Station  i s  schedul ed to be ret i red . Afte r reactor s h utdown , end­

of-l i fe tes t i n g, and de fue l i n g , the DOE proposes  to decomm i s s i on the rad i o ­

act i ve systems and structu res  a t  the s tat ion . Th i s  section d i scusses  a l ter­

natives  for decommi s s i o n i n g  the rad i oacti ve systems and structu res  at the 

Sh i pp i n gport Atom ic  Power Stat ion . Pos s i b l e  al te rnati ves are to ta ke no ac t i on 

o r  to decomm i s s ion the fac i l i ty by one  of  the fo l l owi n g  al te rnati ves : immed i ate 

d i smantl ement ( DOE's preferred al ternative ) , safe storage fo l l owed by defe rred 

d i smantl ement , or entombment . Any o pt i on extend i n g  beyond March  1 7 ,  1 994 , wi l l  

re qu i re renegotiati on of  the l and l ease between DOE and Du quesne L i ght . 

No act i on means to con ti nue operat ion of  the station  to produce el ectri ­

c i ty ,  to c l ose  the station wh i l e  conti n u i n g  exi s ti n g  ma i ntenance and s urve i l ­

l ance , o r  to c l ose the stati on and do noth i n g  fu rthe r .  

Immedi ate d i smantl ement means to remove al l acti vated o r  contaminated 

e qu i pmen t ,  componen ts , l i qu i ds , and other mater ia l  and to decontami nate or 

remove contami nated su rfaces and structures  s u ff ic ient ly  to permi t rel ease of 

the rema i n i n g  structu res  fo r unrestri cted use . Al l rad i oact i ve wa s tes  are 

s h i pped to offs i te d i s posal  areas . 

Safe stora ge means to remove al l l i qu i ds and i sol ate the fac i l i ty from 

publ i c  access  for a numbe r of decades to al l ow the decay of s hort-l i ved rad i o ­

nucl i des , pri nc i pal l y  60Co , i n  o rde r to reduce the rad iat ion dose to d i smantl i n g  

worke rs . Duri n g  the safe storage pe r iod , heat i n g, venti l at i on , s u rve i l l ance , 

f i re protection , rad i at ion mon i tor ing ,  and envi ronmental systems are kept i n  

o pe rat ion as appropri ate . Ma i ntenance i s  pro v i ded . Defe rred d i smantl ement 

means to open the fac i l i ty fo l l owi n g  the safe sto ra ge per iod , to remove a ll 

rema i n i n g  acti vated and contami nated components , and to decon tami nate o r  remove 

contami n ated su rfaces and structu res  so that any rema i n i n g  structures  can be 

re l eased for unrestricted use . 

En tombment means to remove al l l i qu i ds and to seal the fac i l i ty by means 

of  ma s s i ve steel and concrete barr iers unti l the rad i oacti v i ty wi th i n  the 
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structu re has decayed to unrestri cted re l ease l evel s .  Surve i l l ance , mon i tor­

i n g and ma i ntenance are requ i red dur ing  the entombment pe ri od .  Radi oact i ve 

components and structures outs i de the entombed structu re are d i smantl ed and 

s h i pped to offs i te d i s posa l  areas at the t ime the structu re is  entombed . 

These decommi s s i on i ng al ternati ves app ly  to an ex i s t i ng fac i li ty on an 

ex i sti ng  s i te ,  both of wh i c h  a re descri bed i n  Section  3 . 0 .  Other areas that 

may be affected by the decomm i s s i on i ng of the Sh i pp i ngport Stat ion are al so 

d i scussed in Sect ion  3 . 0 .  

Decomm i s s i on i ng al te rnati ves and majo r  impacts are d i scu s sed i n  th i s  sect i on . 

2 . 1  NO ACT I ON 

Three opt i ons are ava i l ab l e under the no action al ternat i ve :  to co nti nue 

operation of  the stat ion to produce e l ectri c i ty ,  to cl ose the stati on whi l e  

cont inu i n g ex i st i ng ma i n tenance and s u rve i l l ance , o r  to c l ose the s tati on and 

do noth i n g  fu rthe r .  

The Federal Government has  n o  fu rther p l ans  for the fac i l i ty at the con ­

cl u s i on o f  the LWBR p rogram . Because the reacto r i s  owned by the DOE , an 

operati ng  l i cense has never been requ i red . If a ut i l i ty were to ta ke over 

the Sh i pp i n gport Stati on , an NRC operat ing  l i cense wou l d  be requ i red b �fore 

the reacto r cou l d be operated fo r commerc i a l pu rposes . S i nce the reactor i s  

over  2 0  years o l d ,  i t  i s  l i ke l y  that exte ns i ve anal yses and mod i fi cations  

wou l d  be  necessary to meet cu rrent NRC des i gn requ i rements . Exampl es i nc l ude 

anal yses of the rema i ni ng the rma l fa t i gue l i fe of the steam suppl y system com­

ponents , mod i fi cation of  the once -through coo l i ng system , rep l a cement of  the 

LWBR co re wi th a PWR co re , and mod i fi ca t i ons  of contro l  equ i pment .  These ana ­

l yses , mod i fi cati ons , and the requ i red l i cense appl i cat ion and hear ing  p rocess  

wou l d pro bab ly  not  be  cost  effect i ve .  Al so , el ectri c i ty producti on from the 

72 -MWe S h i ppi ngport Stat ion wou l d not be of  majo r  s i gn i fi cance in the immedi ­

ate presence of the Bruce Man sf ield and Beaver Val l ey pl ants , wh i ch have a 

combi ned capac i ty of  4280 MWe . No i nte rest has  been expres sed by the Du quesne 

L i ght Company ( owne r  of the s i te and the turb i ne-generator )  in cont i nu i ng the 

operat ion of  the S h i ppi ngpo rt Stati on . Conti nued operation  o f  the Sh i pp i ng po rt 
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Station wou l d res u lt i n  a conti nued annual co l l ect i ve rad i at ion dose to ope ra ­

t ion a n d  ma i n tenance wo rke rs . Th i s  annual do se i s  approx imate l y  3 7  man - rem a t  

the present t ime .  NRC data ( l ) s how tha t the annual operati ng a n d  ma i ntenance 

dose i ncreases wi th i ncreas i ng age of  the reacto r .  On the other hand , recent 

annual S h i ppi ngpo rt and Beaver  Val ley Rad i olo g i cal Envi ronmental Reports ( 2 )  

i n d i cate tha t the re are no adverse effects o n  the envi ronment a s  a resu l t  of  

act i v i ti e s  at e i ther pl ant and  that rad i ol og i ca l  rel eases from both stati ons  

are be l ow the  l im i ts of  1 0  CFR  20 and  the appl i cabl e pe rmi ts . 

Fo l l owing  fuel removal , al l of  the Sh i ppi ngport Station ' s  systems and 

components cou l d  be l eft i n tact wh i l e  conti nu i ng ex i s t i n g  surve i l l ance , ma i n ­

tena nce , and mon i tor ing . L i qu i ds wou l d not be removed ( l i q u i d  removal i s  con­

s i de red to be part of  safe storage ) .  Co sts of  24-hour  s u rvei l l ance , ful l -t ime 

ma i n tenance , and routi ne mon i toring  wou l d  amount to at l east $200 , 000 annual l y .  

Occupational  rad i at i on doses wou l d be a s  h i gh a s  2 5  man -rem per yea r ,  p ri nc i ­

pal l y  because of  ma i ntenance on the l i qu i d  handl i ng systems . No assurance 

cou l d be g i ven that rad i oact i ve fl u i ds wou l d not eventuall y  l eak  from tan ks , 

val ves , and p i p i n g ; and l i ttl e assurance cou l d be g i ven that a determi ned 

member of  the publ i c  cou l d not ga i n  access to the stati on . 

The opt i on of shutt i ng down the fac i l i ty and do i ng noth i ng fu rthe r fo l l ow­

i n g  defue l i ng i s  not fea s i b l e because of the rad i oact i v i ty l eft i n s i de the fac i ­

l i ty .  The fac i l i ty cannot be l e ft open and una ttende d .  Whi l e  the annual costs 

wou l d  be zero , the poten t ia l  envi ronmental impacts wou l d be unacceptabl e ,  

because the publ i c  woul d have d i rect access  to rad i oact i ve wate r ,  to rad i oacti ve 

equ i pment , and to h i gh dose ra te areas i n  the p l a n t .  These dose rates range 

from 750 mrem/ hr nea r some contami nated p i p i n g up to 24 rem/h r  near the pressure 

ves sel . At 24 rem/ h r ,  a 1 0 - hou r exposure wou l d be lethal to approx imate l y  

50% of those exposed . A substanti a l  effo rt i s  requ i red i n  o rder t o  assure that 

the rad i oacti v i ty rema i n i ng after defuel i ng wi l l  const i tute no hazard to the 

pu b 1 i c .  

F i nal l y ,  the agreement between DO E and Duquesne L i ght requ i res that DOE 

ta ke action to "make the premi ses safe from a rad i at i on standpo i nt "  ( see 

Sect ion 1 . 1 . 1 ) .  
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2 . 2 I MMEDIATE  D I SMANTLEMENT 

Immed i ate d i smantl ement i s  the removal from the s i te ,  wi th i n  a few years 

after shutdown , of a l l fl u i ds , p i p i ng ,  equ i pment , components , s tructures , and 

was tes hav i ng rad i oacti v i ty l evel s greater than those permi tted for unrestri cted 

use  of the property .  Removal of the nuc l ear  fue l , the b l anke t ,  and the refl ec­

tor assembl i es wi l l  have al ready been accompl i s hed i mmed i atel y  after shutdown . 

Spent fue l  removal ( d i scussed i n  the LWBR E I S , Reference 3 )  i s  cons i dered to 

be part of fi na l  reactor shutdown and not part of decommi s s i on i ng .  I f  the 

i mmed i ate di sma ntl ement a l ternati ve i s  sel ected , present pl ans  cal l for the 

d i smantl ement a nd remova l of a l l DOE-owned equ i pment and a l l nonrad i oacti ve 

DOE- owned s tructu res to 3 feet bel ow grade .  

The DOE-owned systems and s tructures to  be  removed i n  the immed i ate d i sman­

tl ement of the  Sh i ppi ngport Sta t i on are l i s ted be l ow. (4) 
DOE-Owned Sys tems and Components : 

Reactor Vesse l  a nd I nterna l s 

Neutron Sh i e l d  Tan k  

Reactor Coo l ant Pumps , Steam Generators , and Pres sur i zer 

I nstrumentat ion  and Contro l Sys tem 

Reactor Cool ant  Sys tem P i p i ng 

Reactor Pl ant  Component Cool i ng-Water System 

Canal Water System 

Reactor Pl ant  Grav i ty Dra i n  Sys tem 

Fuel  Handl i ng a nd Storage Equ i pment 

Standby and DC Power Systems 

Pressur i zi ng a nd Pressure Rel i ef Sys tem 

Charg i ng Sys tem 

Di scharge and Vent Sys tem 

Puri f icati on Sys tem 

Sampl i ng Sys tem 

Chemi cal Add i t i on System 

Val ve Operati ng Sys tem 

Del ayed Loop  Mon i tori ng Sys tem 
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Nucl ear Protect ion Sys tem 

Movabl e Fuel Control System 

Data Aqu i s i ti on Sys tem 

Operational Rad i ol og i cal  Sys tem 

Conta i ner Ai r Coo l i ng System 

Safety I nj ecti on Sys tem 

Core Removal Cool i ng Sys tem 

Ma i n  Steam ( pa rti a l ) Sys tem 

Bo i l er Feed ( parti al ) Sys tem 

Heat D i s s i pati on  Sys tem 

Aux i l i ary Serv i ce Sys tem 

Reacto � Pl ant Cool down Sys tem 

Chemi cal Shutdown Sys tem 

Conta i nment Atmosphere C l eanup Sys tem 

Conta i nment I so l ati on  and Decay Heat Removal Sys tems 

Rad i oacti ve Was te Process i ng Sys tem 

DOE- Owned Structure s :  

Fuel Hand l i ng Bu i l d i ng S tructu ra l  Steel a nd Concrete 

Reactor Chamber 

Bo i l er Chambers 

Auxi l i ary Chamber 

Ai r Locks a nd I nterconnecti ons and Fram i ng 

Rad i oacti ve Was te Proces s i ng Bu i l d i ng 

Auxi l i ary Equ i pment Rooms l A  and l B  

Battery Encl osure 

Core Vau l t  Room 

Contami nated Equ i pment Room 

Mechan i cal  Equ i pment Room l A  

Wel l Enc l osures 

D i esel  Generator Pads 

C l ean Room 

Decontami nat i on Room 

Aux i l i ary Control Room 
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F lywhee l Generator Bu i l d i ng 

Laydown Bu i l d i n g  

( E . 5 )  Demi neral i zer  Bu i l d i n g 

Safety I nject ion  Sys tem Pump House 

Deep Wel l Pump Hou se 

Heat D i s s i pat ion Compl ex 

Reacto r Pl ant Serv i ce Bu i l d i ng 

2 . 2 . 1  Wo rk Pl an  and Schedu l e  

D i smantl ement acti v i t i es wi l l  beg i n  wi th dra i n i ng , decontami nati on ,  and 

removal of  non-essent ia l  systems , and wi l l  conti nue to compl etion  of  the fi nal  

rad i at i on su rvey . A propo sed schedu l e  for i mmed i ate d i smantl ement tqs k s  i s  

g i ven i n  Fi gure 2 . 2 - 1 . Th i s  schedu l e  i s  subject to change i f  deta i l ed engi neer­

i ng stud i e s  revea l a mo re effi c i ent sequence of acti v i t i e s . As s hown in the 

fi gure , d i smantl ement wou l d  requ i re about 5 years . Eng i neeri ng studies  are 

presently unde rway , and some peri pheral  d i smantl i ng acti v i t i es cou l d beg i n  

concu rrently w ith  defuel i ng .  

The rad i onuc l i de i n vento ry i n  the pl ant i s  present e i the r as neutron 

acti vat i on products in  the reacto r structural  materi al s that were expo sed to 

the neutron fl ux , as contami nation  depo s i ted on the su rfaces of the p i p i n g  and 

equi pment , o r  i n  s pent res i n s and evaporato r concentrates . The anti c i pated 

i n vento ry of rad i oacti v i ty i n  the Sh i ppi ngpo rt Stat ion  2 years after f ina l  

reacto r  s hu tdown , on the bas i s  of  84 ,093 effect i ve fu l l powe r hou rs ( EFPH ) , 

i s  g i ven i n  Section  3 . 2 . 2 .  

The wo rk pl an  and schedu l e  descri bed i n  th i s  E I S s pec i fy segmentation  of  

the reacto r ves sel , i nte rnal s ,  and  neutron s h i e l d tan k , and s h i pment by truck  

to Savannah R i ve r .  Rad i a t i on dose rates for d i smantl i n g these components are 

too h i g h  fo r contact wo rk . The refo re , spec i al remote l y  operated equi pment wi l l  

be used to cut u p  the reacto r  ves sel i nternal s ,  the reactor ves sel , and the 

neu tron s h ie l d tan k .  Spec i a l  cutt i n g  devi ces such  as  arc saws o r  p l asma-arc 

to rches can be u sed for i mmedi ate d i smantl ement of  the reacto r  ves sel . The 

reacto r ve s sel and i ts i n ternal s wi l l  probab ly  be cut under wate r to provi de 

rad i ati on s h i e l d i n g  and to m i n i mi ze the re l ease of  contami nati on . Cu rrent 
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TASK MOOTHS I 2 3 4 5 6 7 8 910 11 12 13 14 15 16 1718192( 21 22 2324 2 5 26 2728 2930313 33 34 35 36 3738 394G 41 42 43 41 4546 474849 50 515 5354555( 57585960 61626364 �5666768 

I. REMOVE FUEL AND IN-CORE SOURCE MATERIAL 
2. DECOOTAMINATE PLANT AREAS. PROCESS ALL 

LIQUID AND SOLID WASTES 

� 3. REVIEW PLANT DRAWINGS 
4. PERFORM DETAILED RADIATION SURVEY 
5. ESTIMATE RESIDUAL BYPRODUCT INVENTORY H 
6. PREPARE AND SUBMIT REVISED TECHNICAL SPECS f--< 
7. PREPARE END-PRODUCT DESCRIPTION H 
8. PERFORM CALCULATI ONS OF BYPRODUCT t---H 

INVENTORY 9. DEFINE MAJOR SEQUENCE OF WORK ACTIVITIES f--
10. PERFORM SAFETY ANAL YS I S OF THE t--i 

DISMANTLEMENT OPERATIONS II. PREPARE 01 SMANTLEIv'fNT PLAN � 
12. DEACTIVATE REACTOR AND IMPLEMENT REVISED I� TECHNICAL SPECIFICATIONS 
13. COMMENCE DISMANTLEMENT 
14. PREPARE SPECIFICATIONS FOR DISMANTLEMENT I � I 
15. PREPARE INTEGRATED DISMANTLEMENT 5EQUENCE 
16. PERFORM PLANT PREPARATION AND CONSTRUCT 

TEMPORARY FACILITIES f-< 17. DESIGN TEMPORARY Hz<> CLEANUP SYSTEM 

18. DESIGN AND PROCURE REMOTE CUTTING 
EQU I PMENT FOR VES SEL AND INTERNALS 

REMOVAL 19. PROCURE CONTAMINATION CONTROL ENVELOPE � 
AND SPECIAL EQUIPMENT 

20. OBTAIN CONTRACTS FOR CASKS, LINERS. AND � 
SHIPPING CONTAINERS 

21. PREPARE DETAILED WORK PROCEDURES fOR 

I I I � I DISMANTLEMENT TASKS 
22. INSTALL HtO CLEANUP SYSTEM 
23. DRAIN, DE ONTAMINATE, REMOVE, AND I I I I I I I I I 

I 
DISPOSE OF NON-ESSENTIAL SYSTEMS 

F I GURE 2.2-1 . I mmed i a te D i smantlement Tasks  and Schedu l e  ( fue l removal i s  not part of  decommi s s i on i ng , 
but i s  shown here for the purpose of  i nd i cati ng  coord i nation  between decommi s s i on i ng 
acti v i ties  and fuel removal ) 



N I ():) 

TASK MONTHS 

24. DECONTAMINATE SURFACES OF VESSEL HEAD 
25. REMOVE COM HOUS INGS AND INSTRUMENT 

TUBES 
26. CUT, S H I P. AND BURY REACTOR VESSEL HEAD 
27. CUT. SHI P,  AND BURY REACTOR VESSEL INTERNALS 

28. REMOVE NEUTRON S H IELD TANK 

29. CUT, S H I P ,  AND BURY REACTOR VESSEL 
30. DRA I N ,  DECONTAM INATE, AND D I S POSE OF 

ES SENT I AL 5 YSTEMS 

31. DECONTAMI NATE STEAM GENERATOR TUBES 

AND PRES SUR IZER 
32. SEGMENT STEAM GENERATORS AND 5EAL WELD 

ALL OPEN INGS 
33. CUT PRES SUR I ZeR FROM P I P I N G  AND SEAL 

WELD ALL OPENINGS 34. PERFORM RAD I AT I ON SURVEY 

35. OPEN TOP OF B O I LER CHAMBERS AND 
AUX I L I A R Y  CHAMBERS 

36. REMOVE STEAM GENERATORS AND 
PRESSU R I ZER 

37. REMOVE INTERNAL S H I ELDS FROM CONTAI NMENT 
CHAMBERS 

38. PERFORM RADIAT I ON SURVEY 
39. REMOVE FUEL HANDLING BU I L D I N G  STRUCTURAL 

STEEL 
40. REMOVE FUEL B U I L D I N G  CRANES 
41. REMOVE STEEL CONTAINMENT 5TRUCTURES 

42. REMOVE REMAIN ING STRUCTURES 
43. BACKFILL FOUNDAT IONS 44. GRADE AND LAN DSCAPE 
45. PERFORM FINAL RAD I ATION SURVEY 

46. PREPARE FINAL REPORT 
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engi neeri ng  studies  may s how that the reacto r vessel  can be removed wi thout 

segmen ti ng  i t .  I n  th i s  ca se , i t  wi l l  be s h i pped i ntact together w i th appro pri ­

ate s h i el d i n g  to a d i s posal  s i te by ba rge ( Secti o n  2 . 2 . 5 ) o r  rai l car ( Sec­

t ion 2 . 2 . 6 ) . Al so , eng i neering  stud i es may show that the i nternal s ,  the rea­

cto r ve ssel , and the neutron  s h ie l d tank can be s h i pped as one package to a 

d i s posal  s i te by ba rge . I n  th i s case , the i n ternal s wou l d  be l eft i n  the 

vessel  and the neu tron s h i e l d tank  wou l d  be fi l l ed wi th concrete to provi de 

s h i e l d i n g .  

Cool ant p i p i n g  and other systems and equ i pment wi l l  be decontami nated o n  a 

sel ecti ve bas i s  to reduce rad i at i on dose rates to l eve l s as l ow as reasonab ly  

ach i e vabl e .  Several techn i ques that have been demonstrated i n  the  f ie l d are 

ava i l ab l e  for cutti ng  and removi ng p i p i n g  and equ i pmen t .  Pneumati cal l y o per­

ated power hack saws that can be strapped to pi pe are capabl e of unattended 

operat i on , thus pe rmi tti ng  the crew to cut other p i pe s i mu l taneou s l y .  Mo re 

conventional  oxyacetyl ene cutti ng  to rches can a l so be u sed for cutti ng p i pe .  

Shaped charges can be used fo r expl os i ve cutt i n g  o f  p i pe and other components 

in re l ati ve ly  i nacces s i b l e  l ocati ons . 

Concrete fl oors and wal l s  can be mechan i cal ly  decontam inated by remov i ng  

the contami nated su rface l ayer ( 1  to 2 i nches ) u s i n g  su rface gri nders , spal l e rs , 

or pneumati c d ri l l s .  Heavi l y  re i nforced , mas s i ve concrete structures  can be 

bro ken up for removal by contro l l ed bl asti ng . Dust  control i s  di scussed i n  

Secti on 4 . 2 . 1 . I t  i s  pos s i bl e ,  however , that the ado pti on o f  s pec i a l proce ­

dures  for concrete bl asti ng wi l l  be requ i red i n  orde r not to i mpact the adja­

cent Beaver Val l ey nucl ear pl ants sei smi cal l y .  

2 . 2 . 2  Rad i a t i on Doses 

The i mmed i ate d i smantl ement of the Sh i ppi ngpo rt Stati on wi l l  resu l t i n  

radi at i on do ses to the di smantl ement worke rs , to the tran s po rtation  worke rs , 

and to the publ i c .  These doses are d i scus sed i n  the fol l owi ng  sect i ons . Heal th 

effects of  rad i ation  doses and potenti al acci den ts du ri ng the decommi s s i on i ng 

of the station that cou l d  have rad io l og i cal consequences to the workers and to 

the publ i c  are d i scus sed i n  Section  4 . 0 .  Po tenti al heal th effects are i nc l uded 

i n  Tab l e  2 . 5 - 1 . 
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2 . 2 . 2 . 1 Occupati onal Rad i ati on Do se 

Do se rates u sed in e st imat i ng the occupati onal rad i a t i on dose for i mmed i ate 

d i smantl ement are based on measured dose rates i n  the Sh i pp i ngpo rt Station . I t  

i s  assumed , fo r pu rpo ses of  cal cu l ation , that the occupational  exposure occurs 

2 years afte r reacto r  shutdown ; acco rd i ng l y ,  the dose  rates are reduced by a fac ­

to r of 0 . 768 co rre s pond i ng  to 2 yea rs decay of 60Co . A do se reduction  factor i s  

al so  i nc l uded fo r the use  o f  po rtab l e  l ead s h i e l d i ng i n  major  acti v i t ie s  such  as 

pressure ve s sel  cutti ng , but not fo r m inor  acti v i t ie s  such as the removal of 

smal l components . No credi t is  taken for do se rate reducti on as a resu l t of  

system decontami nati on , except for decon tami nati on of  the  demi neral i ze rs , steam 

gene rators , and pressu rizer . Al l crew members are ass umed to be presen t at the 

work s i te for the fu l l  t ime requ i red to compl ete each tas k .  These as sumptions  

res u l t i n  a very conservati ve est imate of the accumu l ated rad i ation  dos e .  The 

est imated occupati ona l dose fo r i mmedi ate d i smantl ement i s  1 2 75 man - rem . Th i s 

dose may be compared to a maximum dose of 2500 man-rem i f  each of the 1 00 ( aver­

age numbe r )  workers were to rece i ve a maxi mum a l l owed dose of 5 rem per year 

( DOE  Orde r 5480 . 1 A )  over a 5 -year  period . Deta i l s of  th i s est i mate are g i ven  

i n  Tabl e 2 . 2 - 1 . 

2 . 2 . 2 . 2  Publ i c  Rad i at ion  Dose  

A pub l i c  radi at ion dose  res ul ts from transpo rtation  of the  radi oacti ve 

wa ste from the Sh i ppi ngport s i te to the d i sposal  s i te .  It i s  a s s umed that the 

was tes wi l l  be hau l ed to DOE bur ia l  s i tes  at e i ther Hanford , Was h i ngton , or at 

Savannah R i ve r ,  South Caro l i na ,  2380 and 7 1 5 mi l e s from Sh i pp i ngpo rt , res pect­

i ve l y .  The dose  est imate i s  based on transpo rt i n g  al l so l i d i fi ed de contami na­

t i on wastes , l a rge quanti ty rad i oact i ve cas k -conta i ned mater ia l  , ( a )  and  l ow 

spec i fi c  act i v i ty s h i pments accord i ng to DOT regu l at i ons . Cal cu l at ion  of the 

publ i c  rad i at ion  dose from tran spo rtation  of  rad i oact i ve waste to a d i s posal  

s i te i s  based on a l l owabl e surface dose rate standards  and on the assumption 

( a )  Large quant i ty rad i oacti ve materi a l  and l ow s pec i fi c  act i v i ty materi al are 
defi ned i n  deta i l  i n  49 CFR 1 73 .  They are cl ass i fi cations  of  rad i oact i ve 
materi al  defi ned fo r the pu rpose  of s pec i fy i n g  pa ckag i ng  and transpo rt 
requ i rements . Fo r exampl e ,  l ow s pec i fi c  acti v i ty mater ia l  mus t  be packaged 
and transpo rted in such a manner that the rad i at ion  dose rate at the s u rface 
of an excl us i ve -use  c l osed transpo rt veh i c l e  i s  200 m i l li rem per hour or  
l es s , the dose  rate 2 meters from the  ve h i c l e  i s  1 0  mi l li rem per hour o r  
l es s , a n d  t h e  dose rate i n  the c a b  i s  2 mi l l i rem pe r h o u r  o r  le ss . 
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TABLE 2 . 2 - 1 . E st imated Occupati onal Dose for Immedi ate D i smantl ement ( a )  

D i smantl ement Tas k  

Eq u i pment Removal  ( System) 

Scarfi ng Concrete Surfaces i n  Decon 
Area 

Canal  Water 

L i q u i d  Was te .  Process i ng 

Gaseous Wa ste Proces s i ng 

Sol i d  Wa ste Proces s i ng 

Samp l i ng 

Co re Removal  Cool i ng 

Coo l ant  D i scharge and Vent 

I n -Core I n s trumentation  

Decon Effl uent 

Coo l ant Puri fi cati on 

Tota l for Eq u i pment Removal 

P i p i ng Removal  ( Area ) 

Canal  Water Pump Area 

Mon i tored Waste Room 

Samp l i ng Preparati on Room 

A Auxi l i ary Eq u i pment Room 

BD Puri fi cati on Cub i c l e 

AC Pur if i cat i on Cubi cl e 

Auxi l i ary Chamber 

Wa ste D i spo?a l  Yard 

Was te D i sposal  Basement  

B·-Auxi l i ary Eq u i pment  Room 

Reactor Concrete Encl osure 

BD Encl osure 

AC Encl os ure 

B Bo i l  er Area 

D Boi l er Area 

Tota l for P i p i ng Removal  

2- 1 1 

Occupati onal  Dose 
(man-rem) 

<1  

362 
< 1  

< 1  
< 1  

2 

< 1  
< 1  

1 1 9  

486 

< 1  
< 1  
< 1  
< 1  
2 

< 1  

< 1  
< 1  
<1  

<1 

< 1  

< 1  
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TABL E 2 . 2-1 . ( contd ) 
Occupational  Dose 

Di smantl ement Tas k  (man- rem ) 
Reactor Cool ant System Remova l 

Loop A 

Heat Exchanger p l us  Steam Drum 

Other Components 

Tota l 

Loop B 

Heat Exchanger p l us  Steam Drum 

Other Components 

Tota l 

Loop C 

Heat Exchanger p l us Steam Drum 

Other Components 

Tota l 

Loop D 

Heat Exchanger p l us Steam Drum 

Other Components 

Tota l 

Pressuri zer  

93 
7 

1 00 

65 
7 

72 

47 
5 

52 

1 1 4  
6 

1 20 

82 
Tota l for Reactor Coo l ant Sys tem 426 

Remova l 

Reactor Vesse l  and I nterna l s  Removal  ( b ) 356 

Tota l for Immedi ate Di smantl ement 1 , 275 

(a ) From Tab l e 5 . 1 1 ,  Reference 4 .  ( b ) I n terna l s  remova l i s  based o n  meas u red S h i p p i ngport dose 
rate a t  the vesse l  fl ange wi th the vesse l  fl ooded to the 
fl ange e l evati on . Vesse l  removal  i s  based on a ca l cu ­
l ated dose rate above a l ead s h i e l ded work p l atform at 
the reactor chamber top wi th the vesse l  dra i ned . 
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th at the s h i pments to Savannah R i ver and Hanfo rd res u l t i n  a nomi nal  mi l eage 

of 1 000 mi l es to Savannah R i ver and 3000 mi l es to Ha nford . The actual mi l eages 

vary acco rd i ng to the route sel ected ( see Sect i on 3 . 4 ) . The est imated publ i c  

rad i ati on doses are 24 man-rem to dri vers and 4 man-rem to the genera l  pub l i c  

i f  a l l radi oacti ve wastes  are transported by truck to Savannah R i ver , and 

67  man- rem to dri vers and 1 2  man- rem to the general  pub l i c  i f  a l l rad i oacti ve 

wastes are transported by truck  to Hanford . Tabl e 2 . 2-2  g i ves the esti mated 

dose to the transportation  workers and to the general publ i c .  

TABLE 2 . 2- 2 .  E st imated Pu b l i c  Radi ati on Dos� for Immedi ate D i smantl ement 
from Truck Transport of Wa stes � a )  

Dose ( man-rem} 
No . of  Savannah 

S h i pments Group Ri ver Hanford 

230 Dr i vers 24 6 7  

General Publ i c  4 1 2  

Tota l  28 79 

( a )  From Ta b l e  5 . 1 4 ,  Reference 4 .  

A pub l i c  rad i ati on dose a l so resu l ts from a i rborne rel eases from routi ne 

decommi s s i on i ng acti v i ti es ( i n  add i tion  to the dose from the transportation of 

radioacti ve wastes ) .  Ca l cu l ati ons for a much l arger PWR ( 1 1 75 MWe vs . 72 MWe , 

Reference 5 ,  Sect i on 1 1 . 2 . 1 )  s how that the rad i at ion  dose to the publ i c  from 

these sources i s  tri v i a l ( 1  x 1 0- 4  man-rem total body fi rs t-year dose and 

1 x 1 0- 4  man-rem 50-year dose commi tment) . Thus , publ i c  rad i a t i on doses from 

routi ne a i rborne rel eases at S h i pp i ngport wi l l  al so  be tri v i a l . It i s  to be 

noted that the ca l cu l ati ons  i n  Reference 5 were carr i ed out wi th a wi nd rose 

and popu l ati on d i s tri bution  s i mi l ar to the ones exi sti ng at S h i pp i ngport . 

2 . 2 . 3  Waste D i sposal  

De commi s s i on i ng wastes from i mmedi ate d i smantl ement are both  l i qu i d  a nd 

so l i d .  These was tes are d i sposed of  by means  that mi n im i ze the i mpact on the 

envi ronment . The sources and est imated vol umes of rad i oact i ve wastes are d i s ­

cus sed i n  th i s  section . 
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2 . 2 . 3 . 1 L igu i d  Was te D i sposal  

Rad i oact i ve l i qu i d  wastes from the  immed iate d i smantl ement of  the Sh i pp i ng­

po rt Stat ion  are from two sources : 1 )  the exi st i ng l i q u i d i nvento ry in  the p i p ­

i ng , components , and fue l handl i ng canal ; and 2 )  water used i n  decontami nat ion  

procedu res . Al l rad i o acti ve l i q u i ds  ( approx imate l y  297  C i , see Section  3 . 2 . 2 )  

wi l l  be fi l te red , d i mi neral i zed , and evapo rated i n  the exi sti ng l i qu i d  waste 

process i ng system.  Al l proces sed l i qu i ds re l eased to the ri ver wi l l  be ana­

l yzed befo re rel ease to  demonstrate that  they are wi th i n  the  a l l owa bl e d i s ­

charge concentrations  of  1 0  CFR 20 , 40 CFR 423 , D O E  o rder 5480 . 1 A ,  a n d  the 

exi st ing  NPDES pe rmi t .  L i qu i ds that are not wi th i n  the standards wi l l  be 

reproces sed unti l they are .  ( E . 1 2 )  L i q u i d  wastes wi l l  not be transpo rted 

offs i te .  

( E . 5 )  The estimated quanti t i es of  l i qu i ds and re s i dues from i mmedi ate 

d i smantl ement are g i ven i n  Tabl e 2 . 2 -3 .  

TABLE 2 . 2 -3 .  E st imated Vo l ume s o f  L i qu i ds
(
aQd Res i dues 

from I mmedi ate D i smantl ement a )  

Vo l ume Acti v i ty 
Sou rce ( k i l o l i ters ) ( cur ies ) 

I nven tory at Shutdown ( b )  2650 ( c )  

Decontami nati o n  Fl u i ds ( d )  284 

Spent Res i ns 59 207 

Evapo rato r Concentrates 25 90 

( a )  See Tabl e 5 . 1 3 ,  Reference 4 .  
( b ) Inc l udes pri mary l oop  p i p i ng , steam gene ra­

to rs , pres s u ri zer , reacto r ves sel , canal 
crane l oc k , and dee p p i t  and fuel sto rage 
area wate r .  

( c )  Rad i oacti vi ty i s  removed i n  the l i qu i d  waste 
process i ng system and i s  i ncl uded i n  the 
s pent res i n s and evapo rato r concentrates 
est imates . 

( d )  I nc l udes p ri mary system water fl ushes  and 
canal and sel ected bu i l d i ng fl oo r and wal l 
was hes . 
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2 . 2 . 3 . 2  Sol i d  Was te D i sposa l  

So l i d  rad i oacti ve mater ia l s that must  be  removed from the s i te duri ng i mme ­

d i ate d i smantl ement  are of  three types : neutron -acti vated mate ri al , contami nated 

mate ri a l , and rad ioacti ve waste ( l i qu i d  con centrates , combusti b l e s , and o ther 

d ry wastes ) .  Most  of  the neutron-acti vated mater ia l  wi l l  have to be s h i pped i n  

s h i el ded contai ners to meet the a l l owabl e s u rface dose rate l imi ts for transport 

of  rad i oacti ve mate ri al s .  The bul k of  the neutron -acti vated materi al  ( 1 3 , 320 C i ) 

i s  contai ned i n  the metal i n  the pressure ve s sel  and i ts i nternal s .  The i nven­

to ry of rad i oacti v i ty in  acti vated concrete is  probab ly  l es s  than 4 C i  ( see 

Secti on 3 . 2 . 2 ) . Contami nated materi al  wi l l  be handl ed as l ow s peci fi c acti v i ty 

materi al , ( a )  as appropri ate . Present p l ans cal l for sol i d i fi cati o n  of  spent 

i on exchange res i n s and evaporator concentrates wi th concrete i n  208- l i ter  

( 55-gal l on )  drums . A mo bi l e  sol i d i fi cation  un it  wi l l  be  uti l i zed fo r th i s  

pu rpose . Combust i bl es and other dry wastes wi l l  be compacted i n  208- l i ter  

drums i n  the exi st i ng  Sh i pp i ngport waste compacto r .  E st imates o f  sol i d  waste 

d i sposa l  requ i rements for i mmedi ate d i smantl ement are g i ven  bel ow : 

Total number of  truck s h i p- 230  
ments 

Number of  s h i el ded cas k 83 
s h i pments by truck  

Rad i oacti ve waste bu r ia l  1 1 , 700 m3 

vol ume 

The apparent d i screpancy i n  dens i ty of s h i pments between i mmedi ate di sman tl e ­

ment and ' both safe storage fol l owed by deferred d i smantl ement and entombment 

( Sect ions  2 . 3 . 3 . 2  and 2 . 4 . 3 . 2 )  is  caused by the l arge r vol ume o f  l e ss  dense 

radi oacti ve materi al  t�at mu st  be s h i pped duri ng immed i ate d i smantl ement . 

After the contami nated mater ia l s have been removed from the s i te ,  demo l i ­

t ion of  the bu i l di ngs  wi l l  generate approx imate ly  1 4 , 500 m3 o f  c l ean concrete 

rubbl e .  ( E . 5 )  Th i s  ru bbl e may be u sed to backfi l l  bel ow-grade bu i l di ng vo i ds .  

( a )  Low s peci fi c  acti v i ty materi al i s  defi ned i n  deta i l  i n  49 C FR 1 73 .  I t  i s  
one o f  several c l as s i fi cations  of rad i oacti ve mater ia l  defi ned for the 
purpose of  s pec i fyi ng packag ing  and transport requ i rements . 
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The rubbl e wi l l  then be covered by so i l . ( E . 5 ) Non- rad i o l og i cal , non-hazardou s  

wa ste s hou l d pose mi n i mal  envi ronmental i mpact . These wastes wi l l  b e  d i s posed 

of  as demo l i ti on  wastes . 

2 . 2 . 4 Co sts of  Immed i ate D i smantl ement 

The est imated cost of  immed i a te d i smantl ement of  the Sh i pp i ngport Stat ion  

i s  $33 ,929 ,000 i n  1 979 dol l ars . Th i s  est imate i nc l udes a 25%  conti ngency a l l ow­

ance , but doe s not i ncl ude any a l l owance for i n fl ation , e i ther to account for 

the work not beg i nn i ng i n  1 979 o r  to account for the work extend i n g  o ver seve ra l  

years . Th i s  method of  present ing  the cost est imate a l l ows useful  compari sons  

to be made among the costs  o f  immed i a te d i smantl ement ,  safe storage fol l owed 

by deferred di smantl ement ,  and entombmen t .  Future cost estimates wi l l  re fl ect 

the e ffects of i n fl at ion . Deta i l s  of  the cost estimates for immedi ate d i smantl e ­

ment  are g i ven i n  Tabl e 2 . 2 -4 .  The costs s hown are for d i smantl ement o f  the DOE ­

owned components and structures . S h i p p i n g  and buri a l  costs are based on d i sposal  

at Savannah R i ver .  S h i pment to Hanford wou l d add i n  the range of  $4 to $5  mi l l i on  

to  the cos t .  

2 . 2 . 5  Ba rge S h i pment  of  the Pressure Vessel  

An  a l ternati ve to  segmenti ng the  p ressure vesse l  i s  to  remove it  in  one 

p i ece and tran spo rt i t  by ba rge to e i ther Savannah R i ver  or Hanford . I f  th i s  

opt i on were chosen , the i n terna l s wou l d  be removed , segmented , and s h i pped sepa ­

rate ly , as befo re . (The fea s i bi l i ty of  i nc l ud i ng the i nternal s wi th the pre s ­

s u re ves sel  i s  cu rrentl y be i ng asses sed . Handl i ng and s h i pp i ng of  the p ressure 

vessel  wou l d be the same , w i th or  wi tho ut  the i nternal s . ) Open i ngs  to the 

pressure ves sel  wou l d  be sea l ed ,  the neutron s h i e l d wou l d  be fi l l ed wi th con­

crete , and the ve sse l  wou l d be l i fted out  of  the steel reactor chamber and l a i d  

on  i ts s i de o n  a bed o f  sand i n  the fue l canal . A h i gh -capac i ty , portabl e over­

head crane woul d have to be i n stal l ed in the fue l  hand l i ng bu i l d i ng fo r thi s 

pu rpose . The pressure ves se l , together wi th i ts concrete -fi l l ed neutron s h i e l d ,  

wou l d then be ri gged for hori zontal l i ft i ng and l i fted onto a tracked o r  mul ti ­

whee l ed transporte r i n  the ra i l  bay o f  the fue l handl i ng bu i l d i ng fo r transport 

to the nea rby Beaver Val l ey ba rge dock o r  to a tempo ra ry S h i pp i ngpo rt moo rage 

fac i l i ty .  The vesse l  wou l d be p l aced on a ba rge by mean s  o f  external ri gg i ng 

2 - 1 6 



TABLE  2 . 2-4 . Estimated Cos ts of Immed i ate Di smantl ement ( a , b )  

Decommi s s i on i ng Acti v i t ies  

Predecommi s s i on i ng Peri od 

Rev i ew Pl ant Drawi ngs 

Perform Deta i l ed Rad i at i on 
Survey 

Estimate Res i dua l  Byproduct 
I nventory 

Prepare Rev i sed Techni cal 
Speci fi cati ons 

Prepare End Product Descri pti on 

Ma ke Deta i l ed Cal cu l at ions  of 
Byproduct I nventory 

Defi ne Major  Sequence of Work 
Acti v i t i es 

Perform Safety Ana l ys i s  of 
Di smantl ement Operati ons 

Prepare Di smantl ement P l a n  

Deacti vate Reactor and Impl e­
ment Rev i sed Techni cal  
Spec i fi cations  

Project Management 

Engi  neeri ng QA 

Uti l i ty Staff 

Decommi s s i oni ng Staff 

Total Predecommi s s i on i ng Cost 

D i smantl ement Per i od 

Prepare Acti v i ty Spec i f i cati ons 
for Di smantl ement 

Prepare I ntegrated Di smantl ement 
Sequence 

Prepare P l ant and I ns ta l l 
Temporary Fac i l i t ies  

Des i gn Temporary H20 C l eanup  
Sys tem 

Procure Cutti ng Equ i pment 
for Vessel  I n ternal s Removal 

Decommi s s i on i ng Cos t  
( $  thousands ) 

54 . 0  

25 . 5  

6 . 8  

22 . 5  

5 . 4  

33 . 1  

7 . 2  

1 6 . 2  

1 0 . 8  

1 . 8 

1 8 . 9  

1 8 . 9  

3 , 926 . 3  

1 37 . 3  

4 , 284 . 7  

1 , 1 1 4 . 2  

2 1 . 6  

3 3 1 . 8  

9 . 0  

1 , 047 . 0  

Procu re Contami nat ion Control Envel ope 
a nd Spec i a l  Equ i pment 

1 1 5 . 5  
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TABLE 2 . 2-4 . ( co ntd ) 
Decommi s s i o ni ng Cos t 

Decommi s s i o ni ng Acti v i t i es ($ thousa nds ) 
D i sma ntl ement Peri od ( co ntd ) 

Procure Cas k Li ners a nd 
Sh i ppi ng Conta i ners 

Prepare Detai l ed Work Procedu res 

Ins tal l Tempora ry H20 C l eanup  Sys tem 

Remove a nd D i s pose of Nones senti a l  
Sys tems 

Decontami na te Reactor Vesse l  Head 

Cut , Load , S h i p ,  a nd Bury COM Hous i ngs 
a nd Ins trume nt Tubes 

Remove , Cut , a nd D i spose of Reactor 
Ves s el Head 

Cu t ,  Sh i p ,  a nd Bury Ves se l  Interna l s  

Remove Neu tro n S h i e l d Ta nk 

Cut , S h i p ,  a nd Bury Reacto r  Vessel 

Dra i n, Decontami nate , a nd D i s pose of 
E s se nti a l  Sys tems 

Deco ntami na te Steam Generator Tubes 
a nd Pres s uri zer 

Segme nt Steam Generators a nd Sea l 
Openi ngs 

Cut Pressur i zer from P i p i ng a nd Sea l  
Ope ni ngs 

Perform Rad i a ti o n  Su rvey 

Ope n Top of Boi l er a nd Auxi l i a ry 
Chambers 

Remove Steam Generato rs a nd 
Pres s u ri zer 

Remove I nterna l  Sh i e l ds from 
Conta i nme nt Chambers 

Perform Rad i a ti o n  Su rvey 

Remove Fuel Ha nd l i ng Bu i l d i ng 
Structura l  Steel 

Remove Fuel B u i l d i ng Cra nes 

Remove Steel Conta i nment Struc tu res 

Remove Remai ni ng Structu res 

2- 1 8  

9 . 0  

766 . 4  

34 . 3  

1 , 1 1 4 . 3  

1 . 1 

5 . 1  

1 39 . 2  

857 . 0  

99 . 7  

79 5 . 1 

1 , 4 1 6 . 8 

1 58 . 8  

1 30 . 8  

9 . 2  

6 . 7  

0 . 9  

488 . 7  

1 , 1 64 . 9  

6 . 7  

34 . 3  

5 . 6  

1 6 7 . 4  

1 , 675 . 9  



TABLE  2 . 2- 4 .  ( contd ) 

Decommi ss i on i ng Cos t  
Decommi s s i on i ng Acti v i t ies  ( $  thousands ) 

Di smantl ement Per i od ( contd ) 

Bac kfi l l  Foundati ons 

Grade and Landscape 

Perform Fi nal  Rad i ati on Survey 

Prepare Fi nal Di smantl ement 
Report 

Return S i te to Unrestri cted Use 

Process L i q u i d  and Sol i d  Was te 

Decommi s s i on i ng Staff 

Suppl i es 

Heavy Equi pment Rental 

Secur i ty Force 

I nsurance ( Nucl ear and Property )  

Engi neeri ng Consu l tants 

Project Admi n i s trati on and QA 

Tota l Di smantl ement Work  
Act i v i ti es  Cost  

Total I mmed i ate Di smantl ement 
Cos t  

Conti ngency ( 25% ) 

Total 

( a ) Based on Tabl e 5 . 3 ,  Reference 4 .  

1 0 1 . 4  

8 . 9  

6 . 7  

27 . 0  

1 . 8 

84 . 7  

6 , 665 . 5  

378 . 9  

76 1 . 5 

696 . 4  

1 , 003 . 7  

777 . 6  

6 1 7 . 4  

22 , 858 . 5  

27 , 1 43 . 2  

6 , 785 . 8  

33 , 929 . 0  

( b )  Notes : 1 )  Al l costs are i n  1 979 dol l ars . 2 )  S h i p­
p i ng and bur ia l  costs are based on d i s posal  at 
Savannah Ri ver . 3 )  No sal vage cred i t  is ta ken . 
4 )  Water fl u s hes , h i gh-pres sure water l ance , con­
crete scarfi ng , and manual scrubb i ng are the decon­
tami nat i on methods ass umed to be used . 
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or by dri v i n g  the transpo rter onto the ba rge , j ack i n g  u p  the vessel , and dri v i n g  

the trans porter  from underneath the vessel . The vesse l  wou l d then be l owered 

to the ba rge , s h i e l d i ng wou l d be put i n  pl ace , and the vesse l  wou l d  be ready 

fo r transpo rt to e i ther Savannah Ri ver or Hanford . At Savannah Ri ver or  

Hanford , s i mi l a r techni ques wou l d  be  used  to  un l oad the pressure ve ssel  to 

transport i t  overl and to the d i sposa l  s i te .  

Remov i ng and transpo rt i ng the pressure vessel  i n  one p iece by ba rge wou l d 

re su l t  i n  a co st  reduction of  about  $200 , 000 fo r handl i n g  operations . ( 6 )  I t  

wou l d  a l so s horten the i mmedi ate d i smantl ement schedu l e by about 1 1  months  and 

reduce occupational  rad i ation  dose to i mmed iate d i smantl ement wo rkers by about 

1 00 man -rem . Current estimates  i nd i cate tha t a cost reduction of  as much as 

$450 , 000 per month wou l d  re su l t from a sho rtened schedu l e  because certa i n  t ime ­

dependent costs wou l d  no l onger accrue . Ba rge s h i pment wou l d a l so reduce pub l i c  

rad i ation  dose by about 6 man -rem for s h i pment to Savannah Ri ver and by about  

16  man -rem fo r s h i pment to  Hanford , i f  DOT regu l ati ons on a l l owabl e rad i at ion  

dose rates are observed . 

2 . 2 . 6  Tra i n  S h i pment o f  the Pressure Vessel  

A second al te rnati ve to  segmenti ng the p ressure vesse l  i s  to  remove it  in  

one  p i ece and  tran sport it  by ra i l  to  ei ther Savannah R i ver or  Hanford . I n  th i s  

s cenari o ,  the i n ternal s wou l d  be removed , segmented , and s h i pped separate ly  as  

before . The neutron s h i e l d tan k wou l d  a l so be  removed , segmented , and s h i pped 

sepa rate l y . A h i gh -capaci ty , po rtabl e overhead crane wou l d  be i n stal l ed wi t h i n  

the fuel handl i n g  bu i l d i n g  and the pressure vessel  wou l d b e  l i fted vert i cal l y  

i n to two hal f-cyl i ndri cal ve ssel  s h i e l ds wh i c h wou l d be c l osed upon the pre s ­

s u re vessel  and bol ted to the ves sel  for ra i l  transpo rt .  The vesse l , wi th i ts 

s h i e l ds , wou l d  then be l i fted from the reacto r c hamber and l a i d  on i ts s i de on 

a bed of  sand i n  the fuel canal . From the fue l canal , the pres sure ves sel  wou l d 

be l i fted to a s h i pp i ng cradl e i n  the rai l  bay and l i fted onto the ra i l  car 

fo r trans po rt to e i ther Savannah R i ver o r  Hanfo rd .  

Remo v i n g  and tran s po rt i ng the p ressure ves sel  i n  one p i ece by ra i l  wou l d  

resu l t  i n  a co st  redu ction of  about  $400 ,000 for hand l i n g operati ons , an occupa ­

ti onal dose reduction of  about 60 man-rem , and a sho rten i ng o f  the schedu l e  by 
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about 9 months . As i n  the case of  barge s h i pment , about $450 ,000 per month can 

be saved i n  the reduction  of t ime-dependent costs . Tra i n  s h i pment of  the i n tact 

pressure vessel wou l d reduce publ i c  rad i at ion dose by about 6 man-rem for s h i p ­

ment  to Savannah Ri ver and by about  1 6  man - rem for s h i pment to Hanford , i f  DOT 

regu l at i ons  on a l l owab l e  rad i ati on do se rates  are observed . 

2 . 3  SAFE STORAGE FOLLOWED BY  D EFERRED D I SMANTLEMENT 

Safe sto rage i s  defi ned as those act i v i t ies  requ i red to pl ace and ma i n ta i n  

a nucl ear faci l i ty i n  such  condi t i on that ri s k  from the fac i l i ty to publ i c  safety 

i s  wi th i n  acceptabl e bounds , and i n  such  condi ti on that the fac i l i ty can be safe ly  

stored for as l ong as de s i red . Safe storage con s i sts of a period of  fac i l i ty and 

s i te p reparati on  fol l owed by a peri od of  conti nu i ng care tha t i nvol ves securi ty , 

s u rve i l l ance , mon i tori ng , and ma i ntenance . Duri ng p reparation  fo r safe s torage 

al l rad i oacti ve fl u i ds are removed and processed and al l rad i oact i ve materi al s 

outs i de the safe s to rage boundary are s h i pped offs i te fo r d i sposal . At the end 

of the storage peri od , deferred di smantl ement of the faci l i ty i s  started and al l 

mater ia l s that sti l l have rad i oacti v i ty l evel s greate r than tho se l evel s perm it ­

ted for unrestri cted u se  are removed and  s h i pped to a d i s posal  s i te .  Successfu l  

compl et ion  of  de ferred d i smantl ement perm i ts rel ease o f  the fac i l i ty for unre ­

stri cted u s e .  

I f  safe storage fo l l owed by deferred d i smantl ement i s  the al ternati ve chosen 

for decommi ss i on i ng the Sh i pp i ngpo rt Stati on , i t  i s  pl anned to put the reactor 

fac i l i ty i n  a ha rdened safe storage condi t ion , wh i ch es senti al l y  entombs the 

faci l i ty for the storage peri od . The majo r  d i fference between safe storage and 

entombment i s  that at the end of safe storage , the structure i s  reopened and 

any rema i n i ng rad i oacti v i ty i s  removed . In the case of entombment , the entombed 

radi oacti vi ty i s  ass umed to decay to unrestri cted use l evel s du r ing  the struc­

tural l i fetime of the fac i l i ty .  The entombed fac i l i ty i s  not reopened to remove 

rad i oacti v i ty .  

2 . 3 . 1 Wo rk P l an and Schedu l e  

Preparat ion for safe storage wi l l  i nc l ude di s pos i n g  o f  a l l radi oact i ve 

fl u i ds and wastes and of  some sel ected components . The h i gh l y  rad i oacti ve 
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reacto r ves sel and i nternal s and the pri mary coo l ant system p i p i ng and compon ­

ents wi l l  be sea l ed wi th i n  a n  entombment barri er t o  prevent unautho ri zed access  

duri n g  the  s to rage peri od . Uncontami nated bu i l d i ng structu res su rround i ng  the 

reactor wi l l  rema i n  i n  pl ace duri ng the storage pe riod . 

The ha rdened safe storage and entombment boundar ies  for Sh i pp i ngpo rt cons i st 

primari l y  o f  re i nforced concrete and steel contai nment structures . Top and s i de 

vi ews o f  these bounda ries  are shown i n  Fi gures  2 . 3- 1  and 2 . 3-2 , respecti vel y .  

Openi ngs  i n  the concrete boundary ,  such  a s  hatches , passageways , and the fuel 

canal , w i l l be cove red wi th 2 -ft-th i c k  re i nfo rced concrete s l abs . Two pas sage ­

ways to a i rl ocks wi l l  be l oc ked c l osed , rather than concrete sea l ed , to permi t 

acces s to the secured area fo r peri odi c i ns pecti ons  and ma i ntenance . If one a i r­

l ock  fa i l s  to operate , persons trapped i ns i de of  the conta i nment s tructure can 

l eave th rough the other ai rl oc k .  The e i ght hatches on top of  the steel conta i n ­

ment  chambers and fou r  o f  the s i x  a i rl ocks  l eadi ng  to the steel contai nment cham­

bers wi l l  be seal -wel ded c l o sed . The two unwel ded a i rl ock doo rs wi l l  be l ocked , 

and wi l l  be the on ly  po i nts o f  entry to the s teel storage envel ope . 

The concrete boundary structure requ i res  vert i cal  re i n forced concrete ri bs 

to be p l aced between the s teel conta i nment chambers and the i r  concrete encl osures . 

( E . 4 )  These ri bs  w i l l decrease the stresses  i n  the concrete wal l s  duri ng poss i bl e  

fl ood i n g ; they al so wi l l  m i n i mi ze movement o f  the steel chambers i n  the event 

o f  an earthquake . 

Contam i nated systems outs i de the storage boundary wi l l  be e i ther decontami ­

nated o r  removed for d i s posal  i n  a contro l l ed buri al ground .  The rema i n i ng sys ­

tems wi l l  b e  mod i fied  to pro v i de l i ght i ng , fi re protection , and securi ty duri ng  

the sto rage peri od . P repa rat i on for safe s to rage wi l l  be compl eted i n  abou t 3 1  

month s . 

A proposed schedul e for preparat ion fo r safe storage i s  g i ven i n  Fi gure 2 . 3-3 . 

Securi ty ,  s u rve i l l ance , peri odi c i n spections , rad i ation  s u rveys , and ma i nten ­

ance of  the sto rage boundary wi l l  be p rov i ded . A 98-year storage period wou l d 

pe rmi t the rad i oact i v i ty to decay to a l evel such  that some mater ia l  and eq u i p­

ment  cou l d  be  re l eased to  unrestri cted use  and  that mo st  other components cou l d  
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REMOVE FUEL AND I N -CORE S OU R CE MATE R I AL 
CLEAN PLANT AREAS AND PROCES S  ALL L I QU I D  AND 
S OL I D  WASTES 
R EV I EW PLANT DRAW I N GS 
PER FORM DETA I LE D  RAD I AT I ON S U R VEY 
E S T I MATE RES I DUAL BYPROD UCT I NVENTORY 
REV I S E  TECHN I CAL S PEC I F I CAT I ONS 
PREPARE END-PRODUCT DES C R I  PTi ON 
PERFORM CALCULAT I ONS OF BYPRODUCT I NVENTORY 
DE F I NE MAJOR S EQUENCE OF TAS KS 
PER FORM SAFETY ANALYS I S  OF SAFE STOR AGE 
PRE PARE A SAFETY AND S E I S M I C  ANALYS I S  OF END-
PRODU CT 
PRE PARE SAFE STORAGE PLAN 
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OF R EACTOR VES SEL 
PRE PARE DETA I LE D  WORK PROCEDURES FOR TASKS 
DR A I N ,  DE -ENE R G I ZE AN D SECURE NON -CONTAM I NATE D 
S YSTEMS 
D R A I N  REACTOR COOLANT S YSTEM AN D D R Y  REACTOR 
VES SEL 
DRA I N ,  DECONTAM I NATE ,  DE-ENER G I ZE AN D SECURE 
OR REMOVE CONTAM I NATE D  S YSTEMS 
PRE PARE L I GHT I N G .  F I RE  PROTE CT I ON .  AN D ALARM 
S YSTEM> FOR CONT I N U I N G  CARE PER I O D  
CON S TR U CT ENTOMBMENT ST R U CTURE 
I NSTALL R EACTOR CONTAI NMENT P R E S S U R E  
EQUAL I Z AT I ON L I NE S  
DECONTAM I NATE FLOORS AN D WALLS OUTS I DE OF 
ENTOMBMENT 
PER FORM RAD I AT I ON SURVEY AN D POST S I GN S  
S E CU R E  ALL BU I LD I N G  AC CE S S E S  
PRE PARE F I NAL RE PORT 
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F I GURE 2 . 3 -3 .  Preparat i on for Safe Storage Tasks  and Sched ul e ( fuel removal i s  not part of 
decommi s s i on i ng , but i s  s hown here for the purpose of i nd i cati ng coordi na t ion 
between decommi s s i on i ng acti vi ti es and t uel  removal ) 



be d i smantl ed manual l y  ra the r than remotel y at  an occupat ional  do se  rate not 

exceed ing  300 mi l l i rem/ h r .  The neutron-acti vated reactor vessel  and ve ssel  

i n te rnal s wou l d  st i l l  have to be removed and s h i pped to a con trol l ed buri al 

ground for di s posa l , al though l e ss  of the heavy s h i e l d i n g  requ i red for earl i er 

sh i pment of  the pressure vessel  and i ts i nterna l s wou l d now be requ i re d .  A 

l onger or  a shorte r safe sto rage peri od cou l d be sel ected . The key facto r  i s  

the do se rate from 60Co , wh i ch decays wi th a hal f-l i fe of  5 . 27 years . 

Deferred d i smantl ement  wi l l  start when the storage period ends . S i nce the 

rad i ati on dose rate s wi l l  be s i gn i fi cantl y  l ower than fo r i mmed i a te d i smantl ement ,  

most  ori g i nal l y  con tami nated p i p i ng and equ i pment w i l l p resent l i ttl e rad i ati on 

hazard to the decommi s s i on i ng worke rs , and the neutro n -acti vated reactor vessel  

and i n te rna l s wi l l  requ i re l es s -soph i s ti cated tool i ng for cutt i n g  and removal . 

A propo sed schedu l e  for deferred d i smantl ement i s  g i ven i n  Fi gure 2 . 3-4 . 

2 . 3 . 2  Rad i at ion Do ses 

Radi ati on doses to decommi s s i on i ng workers , to tran spo rtat ion  workers and 

to the publ i c ,  are d i scus sed in th i s  secti on . Potenti a l  heal th effects a re 

d i scussed i n  Section  4 . 0 .  

2 . 3 . 2 . 1  Occupati onal  Rad i at ion Dose 

Occupati onal  rad i ati on doses wi l l  be recei ved by the decommi s s i on i ng workers 

du r ing  p reparati on fo r safe sto rage , duri ng the storage peri od , and dur ing  defer­

red d i smantl ement .  Do se  rates used for est imati ng the occupat i onal  expo sures  a re 

based on actual  mea s urements taken at  the Sh i ppi ngpo rt Stat i on duri ng reactor shut­

down . The  dose rate s a re co rrected ( reduce d )  to  accoun t  for radi oact i ve decay 

unti l the t ime the decommi s s i on i ng work wi l l  be perfo rmed . Credi t  i s  not taken 

for dose ra te reducti on  by decontami nation . Al l workers i n  a c rew are con s i dered 

to be present at  the work s i te dur ing  the t ime requ i red to comp l ete a tas k .  The 

est imated occu pati onal dose for safe storage fol l owed by deferred d i smantl ement 

i s  505 man - rem . A s ummary of the est imate i s  g i ven i n  Tabl e 2 . 3- 1 . Compari son 

of  Tabl e 2 . 3- 1  wi th Tabl e 2 . 2 - 1  s hows that the reduct ion in rad i a ti on do se  ari ses 

from a l es s  thorough i n i ti a l decontami nation  proce ss  wh i ch re su l ts in l e s s  con­

tami nated l i qu i d  waste to process , and from decay of 60Co in the reacto r  coo l ant 

system and in  the pressure ve ssel  and i ts i nte rnal s dur ing  the safe s torage 

peri od . 
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TAS K MONTHS 1 2 3 4 1 5 6 7 8 1 9 10 1 1 121 13 14 15 16 1 17 18 19 20 121 22 23 24125 26 27 28 129 3G 31 32 133 34 35 36 1 37 38 39 40 
1 .  DEF I NE MAJOR S EQUENCE O F  TASKS 2. PERFORM SAFETY ANALYS I S  OF D I SMANTLEMENT 
3. PREPARE D I SMANTLEMENT PLAN 4. PREPARE TASK S PEC I F I CAT I ON S  
5. PREPARE I NTEGRATED D I SMANTLEMENT SEQUENCE 
6. PER FORM PLANT PREPARAT I ON AN D CONSTRUCT 

TEMPORARY FAC I L i T I E S  
7. DES I GN TEMPORARY H� CLEAN U P  S YSTEM 
8. DES I GN AN D PROCURE REMOTE CUTI I N G  EQU I PMENT 

FOR VES S EL AN D INTERNALS REMOVAL 
9. PROCURE CONTAM INAT I ON CONTROL ENVELOPE AND 

S PEC I AL EQU I PMENT 
10. OBTA I N  CONTRACTS FOR CASKS , L I NERS , AN D 

S H I P P I N G  CONTA I NERS 
1 1. PREPARE DET A I LED PROCEDURES FOR TASKS 
12. I N STALL H 20 CLEANUP S YSTEM AN D REMOVE 

ENTOMBMENT BARR I ER S  
13. REMOVE AN D D I S POSE OF NON-ES SENT I AL S YSTEMS 
14. REMOVE CDM HOU S IN GS AN D I NSTRUMENT T U BES 
15. REMOVE AN D CUT U P  REACTOR VESSEL HEAD 
16. CUT ,  S H I P , AN D BURY REACTOR VESSEL I NTERNALS 
17. REMOVE NEUTRON S H I ELD TANK 
18. CUT , S H I P , AN D BURY REACTOR VES SEL 
19. REMOVE AND D I S POSE OF ES SENT I AL S YSTEMS 
20. SEGMENT SHAM GENERATORS 
21. CUT PRES SU R I ZER FROM ADJACENT P I P I N G  
22. PERFORM R A D I AT I ON S U RVEY 
23. OPEN TOP OF B O I LE R  CHAMBERS AN D AU X I L I AR Y  

CHAMBER 
24. REMOVE STEAM GENERATORS AN D PRES SUR I ZER 
25. REMOVE I NTERNAL S H I ELDS FROM CONTAINMENT CHAMBERS 
26. PER FOR M RAD I AT I ON S U R VEY 
27. REMOVE FUEL HANDLI NG B U I LD I  NG STRU CTURAL STEEL 
28. REMOVE FUEL B U I LD I NG CRANES 
29. REMOVE STEEL CONTA INMENT STRUCTURES 
30. REMOVE REMA I N  I N G  STRUCTURES 
31. BACKF I LL FOUNDATIONS 
32. GRADE AN D LAN DS CAPE 
33. PERFORM F INAL R A D I AT I ON S U R VEY 
34. PREPARE F I NAL REPORT 
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TABLE 2 . 3- 1 . Estimated Occupati onal  Radi at ion D9se  fo r  Safe Storage 
Fo l l owed by Deferred D i smantl ement � a , b 

Decomm i s s i on i ng Tas k  

Equ i pment Removal 

P i p i n g  Removal  

Reactor Coo l ant System Removal 

Reactor Vesse l  and I nternal s Removal 

Tota l 

( a ) From Tabl e 5 . 1 0 ,  Reference 4 .  

Dose  (man -rem ) 
365 

2 

o 
1 38 

505 

( b ) Faci l i ty i s  in safe s to rage for 98 yea rs . 

2 . 3 . 2 . 2  Publ i c  Rad i at ion Do se 

Esti mates of  the publ i c  rad i at ion  dose resu l t i ng from safe storage fol ­

l owed by deferred d i smantl ement o f  the Sh i pp i ngpo rt Station  a re based on the 

same assumpti ons as  u sed fo r est imat i ng publ i c  radi ati on dose from i mmedi ate 

d i smantl ement . Deta i l s  of  the esti mated dose fo r transpo rtation  wo rke rs and  

the  genera l  publ i c  are g i ven in  Tabl e 2 . 3-2 . 

TABL E  2 . 3 -2 . E st imated Publ i c  Rad i at ion  Do se  fo r Safe Storage Fo l 1 9W�d by 
Deferred D i smantl ement from Truck  Tran sport of  Waste s � a )  

Dose (man -rem ) 
No . of  Savannah 

Sh ipments Group R i ver  Hanford 

1 81 Dri vers 1 8  53 

Genera 1 Publ i c  3 9 

Total 21  62  

( a ) From Ta bl e 5 . 1 4 ,  Reference 4 .  

2 . 3 . 3  Waste D i sposa l  

Both l i q u i d and  sol i d  rad ioact i ve wastes are gene rated duri ng preparation  

for safe storage and  duri ng  deferred d i smantl ement of  the Sh i pp i ngport Stat i o n .  

The sources a n d  est imated vol umes of  these wastes are d i scus sed i n  th i s  secti on . 
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2 . 3 . 3 . 1  L iqu i d  Waste D i sposa l  

The  i n ventory of rad i oacti ve l i q u i ds present at f i na l  shutdown o f  the  S h i p­

p i n gpo rt Station  wi l l  be the same i rres pect i ve o f  the decomm i s s i on i ng a l ternati ve 

sel ected . For safe storage fol l owed by deferred d i smantl emen t ,  the vo l ume of 

l i q u i d waste from decontami nation operations  at the  t ime of  safe sto rage pre­

pa rati on wi l l  be  l es s  than the vol ume gene rated i n  i mmed i ate d i smantl emen t ,  

because , i n  safe storage , on ly  l oose  con tami nat ion i s  removed . Rel i ance i s  

p l aced on rad i oacti ve decay rather than on decon tami nat ion as  a mechan i sm for 

reduc ing  rad i ati on do se to workers . ( E . 5 )  The est imated quanti t i es  o f  l i qu i ds 

and res i dues from safe storage fo l l owed by de ferred d i smantl ement a re g i ven i n  

Tab l e  2 . 3-3 . 

TABL E 2 . 3 - 3 .  E st imated Vol umes o f  L i qu i ds and Res i dues frQm Safe 
Storage Fo l l owed by Defe rred D i smantl ement a )  

Source 
Vo l ume 

{k i l o l i te rs )  
Act i v i ty 
(curies ) 

I nven tory at Shutdown ( b )  

Decontami nation  Fl u i ds ( d )  

Spent Res i ns 

Evapo rato r Concentrates 

2650 

1 1 7  

59 

25  

207 

90 

( c )  

( a )  See Tabl e 5 . 1 3 ,  Reference 4 .  
( b )  I nc l u des  pri ma ry l oop  p i p i ng , steam genera­

to rs , pre s s u ri zer , reactor ves se l , cana l  
crane l ock , and  deep p it  and  fuel storage 
a rea wate r .  

( c )  Rad i oacti v i ty i s  removed i n  the l i qu i d  waste 
process i ng system and i s  i nc l uded i n  the 
s pent re s i n s  and evaporator con centrates 
e st imate s . 

( d )  I n cl u des  pri mary system water fl u s hes  and 
cana l  and se l ected bu i l d i n g  fl oor and wa l l  
was hes . 

2 . 3 . 3 . 2  Sol i d  Was te D i sposa l  

Sol i d  rad ioact i ve materi a l s that have to  be  removed from the s i te duri ng 

safe sto rage fol l owed by defe rred d i smantl ement a re o f  the same three types as 
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those  for i mmedi ate d i smant l ement ( neutron -acti vated materi al , contam i n ated 

mate ri al , and radi oacti ve was te ) . Duri ng the preparat ion  for safe s to rage , 

the bu l k of  the so l i d  radi oacti ve mater i a l  removed wi l l  be rad i oacti ve waste 

( l i qu i d  concentrate s , combust i bl e s , and other dry was te s ) . On l y the contami ­

nated p i p i n g  and equi pment l ocated outs i de the storage bounda ry wi l l  e i ther be 

decontami nated or  removed i mmedi atel y for s h i pment to a buri a l  g round . When 

deferred d i smantl ement i s  accompl i shed , the quanti ty of neutron -acti vated mate­

r i a l  wi l l  be reduced because  o f  rad i oacti ve decay ; therefore , more materi al  can 

be recl a i med and l es s  materi a l  wi l l  have to be sent to a buri a l  ground than i n  

the case o f  i mmedi ate d i smantl ement . As i n  the case of immedi ate d i smantl ement , 

s pent i o n  exchange res i ns and evaporator concentrates wi l l  be sol i d i fi ed w ith  

concrete i n  208-1 i te r  drums , and  combust i bl es and  other dry wastes wi l l  be  com­

pacted i n  208- l i te r  drums . Est i mates of  the vol ume o f  sol i d  radi oacti ve waste 

generated by s afe storage fol l owed by defe rred d i smantl ement a re g i ven bel ow :  

Total number o f  truck s h i pments 

Number of  s h i el ded cas k s h i pments 
by truck 

Radi o acti ve waste buri a l  vo l ume 

1 81 

82 

3 , 300 m3 

Demo l i t i on of  the rema i n i ng non -rad i o acti ve structu res  wi l l  generate approx i ­

mate l y  1 5 , 000 m3 o f  c l ean concrete rubbl e .  ( E . 5 ) The rubbl e may be used to back­

fi l l  the bel ow-grade bu i l d i ng vo i ds .  So i l  wi l l  be  u sed to br ing  the  l eve l up  

to  grade . ( E . 5 )  Non -radi o l og i cal , non -hazardous wastes s hou l d pose m i n i ma l  

envi ronmenta l  i mpac t .  These  wastes wi l l  be  d i s posed of  a s  demo l i t i on wastes . 

2 . 3 . 4  Costs  o f  Safe Sto rage Fo l l owed by Defe rred D i smantl ement 

The estimated cost of  safe s torage fo r 98 years fol l owed by deferred 

d i smantl ement  of the S h i pp i ngport Stat i on i s  $44 ,41 2 ,000 i n  1 979 dol l ars . 

Th i s esti mate i ncl ude s  a 25% conti ngency a l l owance , but does not i nc l ude any 

a l l owance for i nfl at ion , e i ther to account  for the work not beg i nn i ng i n  1 979 

or  to account for the work extendi ng over 98 years . Deta i l s  of  the cost esti ­

mate a re g i ven i n  Tab l e  2 . 3-4 .  Sh i pp i ng and buri a l  costs  a re b ased on d i s posa l  

at Savannah R i ver . S h i pment  to Hanford wou l d add  approx imate l y  $ 1 . 6  mi l l i on 

to the cost .  
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TABLE  2 . 3-4 . Estimated Costs of Safe Storage Fo l l owed 
by Deferred D i smantl ement( a )  

Decommi s s i on i ng Acti v i t i es 

Predecommi s s i on i ng Per i od 

Rev i ew Pl ant  Drawi ngs 

Perform Deta i l ed Rad i at i on Su rvey 

Esti mate Res i dual Byproduct I nventory 

Prepare Revi sed Techn i cal Spec i fi cati ons 

Prepa re End Produ ct Descri ption  

Ma ke Deta i l ed Ca l cu l ati on of  Byproduct 
I nventory 

Define  �·lajor  Sequence o f  Work Act i v i t ie s  

Perform Sa fety Ana l ys i s  of  .Decommi s s i on i ng 
Operati ons  

Prepare Sa fety Ana l ys i s  of  End Product 

Prepare Decommi s s i on i ng Pl an  

Deacti vate Reactor and Impl ement Techn i ca l  
Speci fi cati ons 

Project Management 

Qual i ty As surance 

Uti l i ty Staff 

Decommi s s i on i ng Sta ff 

Total Predecommi s s i on i ng Cos t  

Prepa rati on for Safe Storage Per i od 

Prepare Ac ti v i ty Spec i fi cati ons  for Safe 
Storage 

Prepare I n tegrated Safe Storage Sequence 

Procu re Equ i pment for Vacuum Dryi ng 
Reactor Ves sel 

Prepare Deta i l ed Work Procedu res for Safe 
Storage 

Decommi ss i on i ng Co st  
($  thousands ) 

54 . 0  

25 . 5  

6 . 8 

22 . 5  

5 . 4  

3 3 . 1  

5 . 4 

1 6 . 2  

1 1 8 . 8  

9 . 0  

1 . 8 

25 . 2  

25 . 2  

3 , 926 . 3  

1 37 . 3  

4 , 41 2 . 5  

365 . 4  

1 6 . 2  

9 . 0  

273 . 6  

Dra i n ,  De-energ i ze ,  and Sec ure Non-contami nated 
Sys tems 

4 . 1  

Dra i n  Reactor Cool ant Sys tem and Dry Reactor 
Vessel  
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TABLE 2 . 3-4 . ( contd )  

Decommi s s i on i ng Cos t 
Decommi s s i oni ng Acti vi ti es ($ thous ands ) 

Preparati on For Safe Storage Peri od ( contd )  

Drai n ,  Decon tami nate ,  De-energ i ze ,  and 
Secure or  Remove Contami nated Sys tems 

Prepa re L i g h ti ng , F i re Protecti on , 
Ven ti l a ti on , and Al arm Sys tems for 
Con ti nu i ng Ca re Period 

Cons truc t  Safe Storage Boundary S tructu re 

I n s ta l l  Chamber Pressure Equa l i za ti on 
L i nes 

Decontami nate F l oors and Wal l s  Ou ts i de 
Safe Storage Boundary 

Prepare Safe Storage Report 

Proces s L i q u i d  and Sol i d  Was tes 

Decommi s s i on i ng Staff 

Hea l th Phys i cs Suppl i es 

Decontami na ti on Equ i pment  

Equ i  pment  Ren ta l  

Securi ty Force 

Engi neeri ng Cons u l ta nt 

Qu a l i ty As surance 

Project Admi n i s tra ti on 

I n s urance ( Nuc l ea r  and Property )  

To ta l Prepara tion  for Safe Storage 
Cos t 

Storage Peri od 

Annua l Cost  

Tota l Storage Period  Cos t ( 9 8  Years ) 

Deferred D i smantl emen t Peri od 

Defi ne Maj or Sequence of Work Acti v i t i es 

Perform Safety Ana l ys i s  of D i smantl ement 
Operati ons 

Prepare D i sman tl ement  P l a n  
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850 . 1  

1 4 . 3  

297 . 6  

7 .  1 

58 . 0  

9 . 0  

84 . 8  

3 , 650 . 6  

46 . 8  

1 7 .  1 

1 0 . 4  

46 5 . 4  

288 . 0  

1 09 . 8  

1 09 . 8  

67 1  . 9  

7 , 364 . 0  

1 06 . 5 

1 0 , 437 . 0  

7 . 2  

1 6 . 2  

1 0 . 8  



TAB LE 2 . 3-4 . ( contd ) 
Decommi s s i on i ng Cost  

Decommi s s i on i ng Ac ti vi ti es ($ thousands ) 
Deferred Di smantl ement Peri od ( contd ) 

Prepare Ac ti v i ty Spec i fi cati ons for 
Di sma ntl ement 

Prepare I ntegrated Di sma ntl ement Sequence 

Prepare Pl ant and Temporary Fac i l i t i es 

Des i gn Temporary H20 Cl eanup System 

Proc ure Cutt i ng Equi pment for Ves se l  and 
I nterna l s  Removal  

Procure Contami nat i on Control Envel ope and 
Spec i a l  Equ i pment 

Procure Cas k  L i ners and Sh i ppi ng Conta i ners 

Prepare Deta i l ed Work Procedu res  for 
Di smantl eme nt 

I nsta l l  Temporary H�O Cl eanup Sys tem 
and Remove Safe Storage Barri ers 

Remove and Di s pose of Non -Essent i a l  Systems 

Remove COM Hou s i ngs and I ns trument Tubes 

Remove , Cu t ,  and Di s pose of Reactor Ves sel  
Head 

Cut , Sh i p ,  and Bury Reactor Ves se l  I nterna l s  

Remove Neutron Sh i e l d  Ta nk 

Cu t ,  S h i p ,  and Bury Reactor Vesse l  

Remove a nd Di s pose of  Essenti a l  Systems 

Segment Steam Generators 

Cut Pres sur i zer from Pi pi ng 

Perfo rm Radi a t ion Survey 

Open Top of Boi l er and Au xi l i ary Chambers 

Remove Steam Generators and Pressuri zer 

Remove I nternal  S h i e l ds from Conta i nment 
Chambers 

Perform Rad i at i on Su rvey 

Remove Fuel Hand l i ng B u i l d i ng Structu ra l 
Steel 
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1 , 080 . 0  

2 1 . 6  

33 1 . 8  

9 . 0  

200 . 0  

1 1 5 . 5  

9 . 0  

766 . 3  

77 . 0  

725 . 0  

1 . 1 

9 . 3  

268 . 1  

43 . 2  

454 . 6  

347 . 8  

1 22 . 3  

6 . 2  

6 . 7  

0 . 9  

23 . 8  

235 . 6  

6 . 7  

34 . 3  



TABLE  2 . 3-4 . ( contd ) 

Decommi s s i oni ng Cos t  
Decommi s s i oni ng Acti v i t i es ( $  thousands ) 

Deferred D i smantl ement Per i od ( contd )  

Remove Fue l B u i l d i ng Cranes 

Remove Steel Conta i nment Struc tu res 

Remove Rema i n i ng Struc tures 

Bac kfi l l  Foundati ons 

Grade and Landscape 

Perform Fi nal  Radi at ion  Survey 

Prepare Fi nal Di smantl ement Report 

Return S i te to Unrestr icted Use 

Decommi s s i on i ng Staff 

Hea l th Phys i cs Supp l i es 

Heavy Equ i pment Rental 

Securi ty Force 

I n surance ( Nuc l ear and Property )  

Engi neeri ng Consu l tants 

Proj ect Admi ni s trati on  and Qual i ty Ass ur­
ance 

Tota l Deferred D i smantl ement Cost 

Tota l for Safe Storage wi th Deferred 
Di smantl ement 

Conti ngency ( 25% ) 

Tota l 

3 . 2  

1 60 . 4  

1 , 593 . 3  

1 01 . 4  

8 . 9  

6 . 7  

27 . 0  

1 . 8 

3 , 843 . 3  

201 . 0  

423 . 1  

237 . 6  

1 , 003 . 7  

432 . 0  

343 . 0  

1 3 , 3 1 6 . 4 

35 , 529 . 9  

8 , 882 . 5  

44 , 41 2 . 4  

( a )  Based on  Tabl e 5 . 4 , Reference 4 .  
( b )  1 )  Al l cos ts are i n  1 979 dol l ars . 2 )  Sh i pp i ng and buri a l  

costs are ba sed on  d i sposa l at Savannah R iver .  3 )  No 
sa l vage c red i t  i s  ta ken . 4 )  Water fl u s hes , h i g h  pre ssure 
water l a nce , conc rete scarfi ng and manual  scrubb i ng are 
the decontami nati on  methods assumed to be used . 
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2 . 4  ENTOMBMENT 

Entombment i s  the encasement of rad i oacti ve materi a l s and components in a 

mas s i ve structure of  concrete and s tee l . The structu re mu st  be s u ffi ci ently 

strong and l ong- l i ved to ensure retent i on of  the rad ioact i v i ty unti l it  has  

decayed to l eve l s  that permi t unrestri cted use o f  the s i te .  Th i s  requ i res that 

a very carefu l  and comp l ete i n ventory be taken of  the rad i oacti ve materi a l  to be 

entombed in order to assure that it wi l l  decay to appropr iate l eve l s wi th i n  the 

structu ra l  l i fetime of the en tomb i ng fac i l i ty .  The s tructural  l i fetime of the 

entomb i n g  fac i l i ty i s  est imated to be 200 years , ( 4 )  based on the effects of  

freeze-thaw cyc l e s  on concrete and  on corro s i on rates o f  the  stee l chambers 

i n s i de the entombment boundary .  A l ong per iod of  cont i n u i ng care , con s i st ing  

of securi ty , surve i l l ance , and  ma intenance , fol l ows the entombment o f  the rad i o ­

act i ve ma teri a l s and l a sts unti l the rad i oact i v i ty h a s  decayed to l evel s that 

permi t unrestri cted use of  the s i te .  No access is ava i l ab l e  to the i n te r ior  of 

the entombed structu re and no uti l i t ies  are ava i l ab l e  wi th i n  the entombed struc­

ture . Thu s , i nteri o r  sump pumps are not ava i l abl e fo r use and there mu st  be no 

poss i b i l i ty of ground water or fl ood water seep i ng i n to the structure , wi th the 

l ate r poss i b i l i ty of contami nated wate r seep i n g  out  of the structu re .  The l ow­

est l evel of the su bbasement i s  666 ft above sea l evel . The normal e l evation  

o f  the Ohio  R iver  is  665 ft ; the 2-year normal fl ood l evel i s  675  ft ; and  the 

project des i gn fl ood l evel i s  705 ft . Seepage i nto the subbasement has been 

observed i n  the past . 

2 . 4 . 1 Work P l an and Schedu l e  

The en tombment a l ternat i ve for decommi s s i on i ng the Sh i pp i ngpo rt Stat ion  

i s  s i mi l ar to the ha rdened safe sto rage a l ternati ve descri bed in  Secti on 2 . 3 . 

The entombment structure i s  the same as the hardened safe storage boundary .  

An anal ys i s  s hows that al l o f  the rad i onuc l i des i n  the neutron-acti vated mate­

r ia l s except 94N b  and 59N i  wi l l  decay suffi c i ently in 1 25 yea rs to reduce the 

dose rate to 0 . 1  mrem/ hr at 1 i nch from the su rface . The reacto r i nte rnal s and 

the reactor vesse l  sta i n l es s  steel c l add i ng wi l l  conta i n  these l ong- l i ved rad i o ­

nucl i des . To reduce the t ime unti l the entombed reactor cou l d be re l eased fo r 

unrestri cted use , the pressure vesse l  i n terna l s and the press ure vessel  c l add i ng 
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from 1 . 7 m above to 1 . 7 m bel ow the bel tl i ne wou l d  have to be removed and s h i p­

ped offs i te to a contro l l ed bur ia l  ground . The cost  and  dose est imates for 

entombment i ncl ude removal  of the pres sure vessel  i nte rnal s and the pressure 

vessel c l add i n g .  

A proposed schedu l e  fo r perfo rm i ng the entombment tas ks i s  g i ven i n  

F i gu re 2 . 4- 1 . Entombment cou l d be accompl i shed i n  about 42 months after 

s hu tdown . 

2 . 4 . 2  Rad i ati on Do ses 

The est imated rad i at i on dose to decommi s s i on i ng workers , the estimated 

radi ation  do se to transportation  workers , and the estimated rad i at ion  dose to 

the general publ i c  are presented i n  th i s  secti on . Potenti a l  heal th effects are 

d i scus sed i n  Secti on 4 . 0 .  

2 . 4 . 2 . 1  Occupati onal  Rad i at i on Dose 

The bas i s  for the estimati on of  the occupational  radi ation  dose for entomb­

ment i s  the same as the bas i s  u sed for i mmed i ate di smantl ement ( see Sec-

tion 2 . 2 . 2 . 1 ) .  For entombment the estimated occu pational  rad i at ion  dose i s  

6 1 7 man -rem . A summary of the est imate i s  g i ven i n  Tabl e 2 . 4- 1 . The reduc­

tion  in  radi ation  dose , as compared wi th i mmedi ate d i smantl ement , stems from 

a l es s  thorough  i n i ti a l decontami nati on  whi ch res u l ts i n  l es s  contami nated 

was te to process , and from the avo i dance of hav i ng to remove the pressure 

ves sel  and the reacto r coo l ant system . 

2 . 4 . 2 . 2  Publ i c  Rad i ation  Dose 

Esti mati on of  the publ i c  radi at ion do se from entombment of  the Sh i pp i ngport 

Station  i s  based on the same assumpti ons as  are used i n  the est imation  of  the 

publ i c  radi ati on dose from immed i ate d i smantl ement ( see Section  2 . 2 . 2 . 2 ) . 

Deta i l s  of  the pub l i c  radi ation  dose estimate are g i ven i n  Tab l e  2 . 4-2 . 

2 . 4 . 3  Waste D i sposa l  

Both l i qu i d and  so l i d  rad i oactive was tes are generated in  the  entombment of  

the Sh i pp i ngport Stati on . The source s and  esti mated vol umes of  these  was tes are 

di scussed i n  th i s  secti on . 
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N I w -....J 

TASK MONTHS 

1 .  REMOVE FUEL AN D I N -CORE SOURCE MATER I AL 
2. CLEAN PLANT AREAS AN D PROCES S ALL l I QU I D AN D 

SOLI D WASTES 
3. R EV I EW PLANT DRAW I N GS 
4. PERFORM DETA I LE D  R A D I AT I ON S U RVEY 
5 . ESTI  MATE RES I D U A L  BYPRODUCT I NVENTORY 
6. PREPARE REV I SE D  TECHN I CAL S PEC I F I CAT I ON S  
7 .  P R E P A R E  END-PRODUCT DES C R I  PT i ON 
8. PERFORM DETA I LE D  CALCULATI ONS OF BYPRODUCT 

I N VENTORY 
9 .  DEF INE MAJOR S EQUENCE OF WOR K ACT I V I T I ES 

10. PERFORM SAFETY ANAL YS I S OF ENTOMBMENT 
OPERAT IONS 

1 1 .  PREPARE A SAFETY AN D S E I SM I C  ANALYS I S  O F  E N D -
PRODUCT 

12. PREPARE ENTOMBMENT PLAN 
13. DEAC T I VATE REACTOR AND I M PLEMENT R E V I S E D  TECHN I C AL 

S PEC I F I CAT I ONS 
14. PREPARE TASK S PE C I F I CAT I ONS 
15. PREPARE I N TEGRAT E D  TASK SEQUENCE 
16. PROCURE EQU I PMENT FOR VACUUM D R Y I N G  Rf.ACTOR VE S SEL 
1 7 .  DES I GN TEMPORARY HzO CLEAN U P  S YSTEM 
18. DES I GN AND PROCURE REMOTE CUTT I N G  EQU I PMENT FOR 

VES SEL I NTERNALS AN D CLA D D I N G  REMOVAL 
1 9 .  PROCU R E  CONTAM I N AT I ON CONTROL ENVELOP AN D S PEC I AL 

EQU I PMENT 
20. OBTA I N  CONTRACTS FOR CAS K S ,  L I NER S ,  AN D S H I P P I N G  

CONT A I N E R S  
21 . PREPARE DEl A I LE D  WORK PROCE DURES 
22. I NSTALL HzO CLEANU P S YS TEM 
23. DRA I N ,  DE-ENER G I Z E ,  AN D SECURE NON -CONTAM I N AT E D  

S YSTEMS 
24. REMOVE VES SEL I NTERNALS 
25. REMOVE VE S SEL CLA D D I N G  
26, DRA I N  AN D DRY REACTOR VESSEL;  D R A I N  REACTOR COOLANT 

S YSTEM 
27. D R A I N ,  DECONTAM I NATE, DE-ENf. R G I ZE ,  AND SECURE OR REMOVE 

CONTAM I N AT E D  S YSTEMS 
28. PREPARE L I G HT I N G ,  F I RE PROTECT I ON ,  AND ALARM S YSTEMS 

FOR CONT INU I N G  CARE 
29. CONSTRUCT ENTOMBMENT STRUCTURE 
30. I NS TALL REACTOR CONTA I NMENT PRESSURE EQUAL I ZAT I ON L I NE S  
31 .  DECONTAM I N ATE FLOORS AN D WALLS OUTS I DE O F  ENTOMBMENT 
32. PERFORM RAD I AT I ON SURVE Y  AN D POST S I GN S  
33. S ECURE ALL B U I L D I N G  ACCES SES 
34. PREPARE F I NAL REPORT 
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F I GURE 2 . 4- 1 . Entombment Tasks  and Schedu l e ( fuel  removal i s  not part of  decommi s s i on i n g , but  i s  
shown here for the purpose of i nd i cat i n g  coord i nat i on between decommi s s i on i ng acti v i t ie s  
and  fue l removal ) 



TABLE 2 . 4 - 1 . Estimated Occu pati onal Radi ati on Dose for Entombment 

Decommi s s i on i ng Tas k  

Equ i pment Removal 

P i p i ng Removal 

Reactor Vessel I n ternal s Removal 

Reacto r Ves sel  Cl addi ng Removal 

Total 

Do se 
(man -rem )  

365 

2 

88 

1 62 

6 1 7 

TABLE 2 . 4 -2 . Esti mated Publ i c  Radi at i on Do s� for Entombment 
from Truc k Tran sport of  Wastes � a )  

Do se ( man -rem ) 
No . of Savannah 

S h i pmen ts G roup Ri ver Hanford 

1 36 Dri vers 1 4  40 

General Publ i c  2 6 
--

Total 1 6  46 

( a ) From Tabl e 5 . 1 4 ,  Reference 4 .  

2 . 4 . 3 . 1 L i gu i d  Was te D i sposal  

Al though the i nven tory of radi oacti ve l i qu i d  at reactor shu tdown that  mu s t  

be d i s posed of wi l l  b e  the same as for i mmed i a te d i smantl emen t ,  the vol ume o f  

l i qu i d  waste generated by fl u s h i ng and decontami nat ion  wi l l  b e  l e ss  than the 

vo l ume from immed iate d i smantl ement becau se , i n  entombment , on l y  l oose con ­

tami nati on i s  removed . ( E . 5 ) Tabl e 2 . 4 -3  g i ves the esti mated q uanti t i e s  of 

l i qu i ds and res i dues processed duri ng entombment of the reacto r .  

2 . 4 . 3 . 2  Sol i d  Was te D i sposal  

Neu tron -acti vated materi al , contami nated p i p i ng and  equ i pment outs i de the 

entombment boundary , and radi oacti ve waste ( l i qu i d  concentrates , combust i b l es , 

and other dry was tes ) wi l l  consti tu te the sol i d  rad i oacti ve materi al s that mu st  

be  removed from the  s i te .  The  i mportant neutron-acti vated mater ia l  to  be  removed 
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TABL E 2 . 4-3 . E st imated Vo l umes of L i q u i ds and Res i dues from Entombment ( a )  

Sou rce 
Vo l ume 

( k i l o l i ters ) 
Act i v i ty 
(cu rie s )  

I nventory at Shu tdown ( b )  

Decon tamination F l u i ds ( d )  

Spen t Res i n s 

2650 

1 1 7  

59  

Evapo rato r  Concentrates 25  

( a )  See Tabl e 5 . 1 3 ,  Reference 4 .  

207 

90 

( b )  I nc l udes primary l oop  p i p i ng , steam 
generators , pressuri zer , reactor ve ssel , 
canal crane l ock , and deep p i t  and fue l 
storage area wate r .  

( c )  Rad i oact i v i ty i s  removed i n  the l i q u i d  
was te process i ng system and i s  i nc l uded 
in the s pent res i n s and evaporator con­
centrates estimates . 

( d )  I nc l udes primary system water fl ushes 
and canal  se l ected bu i l d i ng  f loo r  and 
wa l l  was hes . 

( c )  

co ns i sts o f  the reactor i nternal s and c l add i ng from the i ns i de o f  the reactor 

ves sel . Some con tami nated mater ia l  w i l l be p l aced wi th i n  the en tombmen t struc­

ture rathe r than removed from the s i te .  Spen t i on exchange res i n s  and evapora­

tor concentrates wi l l  be  sol i d i fi ed wi th concrete i n  208-l i ter  drums , and 

combu sti bl es and other dry wa stes wi l l  be compacted i n  208-l i ter d rums . The 

estimate of number of s h i pments and the vol ume of sol i d  rad i oact i ve waste to 

be d i sposed of duri ng en tombment i s : 

To tal numbe r of  truck s h i pments 1 36 

Number of  s h ie l ded cas k s h i pments 38 
by truck  

Rad ioacti ve waste bu r ia l  vo l ume 3 , 1 78 m3 

En tombment of  the Sh i pp i ngport Stat ion does not i ncl ude demol i t i on of the 

structu res and re storation  of the s i te .  
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2 . 4 . 4  Co sts of  Entombment 

The est imated co st  for entombment and con ti nu i ng care fo r 1 25 years of the 

Sh i pp i ngpo rt Stat ion i s  $38 , 742 ,600 i n  1 979 dol l a rs . Th i s est imate i ncl udes a 

25% conti ngency a l l owance , but does not i nc l ude any a l l owance for i nfl ation , 

e i ther to account for the work not beg i nn i ng i n  1 979 o r  to account for the work 

extend ing  over  1 25 years . The estimate al so does not i ncl ude the demol i t i on of  

the s tructures and  grad ing and  restoration  o f  the  s i te .  Entombment , by defi n i t ion , 

does not i ncl ude removal of  the entombed s tructure . Deta i l s o f  the cost est imated 

fo r entombment are g i ven i n  Tabl e 2 . 4-4 . S h i pp i ng and buria l  costs are based on 

d i s posal  at Savannah R i ve r .  Sh i pment to Hanfo rd wou l d add approx imate l y  $ 1 . 7  mi l ­

l i on to the co s t .  

2 . 5  SUMMARY O F  ALTERNATI VES 

Three options  are ava i l abl e under the no act i on al terna ti ve : 1 )  to con­

t i nue operation  of the stat ion to  p roduce e l ectri c i ty , 2 )  to defuel the rea ­

tor and c l o se  the stati on  wh i l e  conti nu i ng ex i st i ng ma i n tenance , mon i to ri ng , 

and s u rve i l l ance , and 3 )  to defuel the reacto r ,  c l ose the station , and do noth i ng 

fu rthe r ( defuel i ng i s  not con s i dered to be part of  decommi s s i on i ng ; i t  i s  cons i d ­

ered to be the end of  operation ) . 

The DOE has  no further pl ans for the Sh i pp i ngport Stat i on fol l owi ng comp l e ­

t i o n  o f  the LWBR p rogram . Thus , conti nued operation  wou l d requ i re that an e l ec­

tri c uti l i ty purchase the s tation  and o bta i n  an NRC o perat ing  l i cence . The 

necessary analyses and mod i fi cat i ons wou l d p ro bably not be co st  effecti ve . 

Al so , the amount of el ectri c i ty p roduced wou l d not be s i gn i fi cant compared 

wi th the, el ectri c i ty produced by the nei ghbo ri ng Beaver Val l ey and Bruce 

Mansfi el d p l ants . Wh i l e  no adve rse rad iat ion  i mpacts on the envi ronment have 

been observed from the operation  of S h i pp i ngport , the annual operati ng and 

ma i ntenance rad i at ion do se can be expected to ri se if the reacto r  conti nues 

to operate . Duquesne L i ght has  no i nte rest i n  purcha s i ng the fac i l i ty and 

ma k i ng the requ i red ana l yses and mod i fi cations  i n  o rde r to co nti nue operat ing  

the  stati on . Al so , the contract between the DO E and Duquesne L i ght requ i re s  

that the DOE make the premi ses safe from a rad i at ion  standpo i nt at the con ­

cl u s i o n  o f  the DOE l s  expe ri mental program . 
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TABLE 2 . 4- 4 .  Est i mated Costs of  Entombment ( a , b )  

Decommi s s i o n i ng A c t i v i t i es 

Predecommi s s i on i ng Pe r i od 

Rev i ew P l a n t  D raw i n g s  

Pe rform Deta i l ed Rad i a t i on S u r vey 

E s t i mate Res i dun l By product I n ventory 

Prepare Rev i sed Tec h n i c a l  Spec i f i ca t i ons 

Prepare End P roduct De s c r i p t i on 

Ma ke Deta i l ed Ca l c u l a t i on of Byp roduct 
I n ven tory 

Def i ne Maj o r  Sequence of Wo r k  Act i v i t i es 

Perform Sa fety Ana l y s i s  of E n tombme n t  
Opera t i on s  

Prepare Sa fety An a l y s i s of t h e  E n d  
P roduct 

P repare Decomm i s s i on i n g P l a n  

Deac t i v a te Rea ctor a n d  I mp l emen t  Rev i s ed 
Tec h n i ca l  Spec i f i ca t i ons 

Project Ma nagemen t 

Q u a l i ty A s s u ra n c e  

U t i l i ty S t a f f  

Decommi s s i on i n g Staff 

Tota l P redecommi s s i on i ng Cos t 

En tombme n t  Peri od 

Prepare A c t i v i ty Spec i fi ca t i on s  for E n tomb­
men t  

Prepare I n te g ra ted E n t ombme n t  Sequence 

P ro c u re E q u i pmen t fo r V a c uum D ry i ng the 
Reactor Vessel  

De s i g n Tempora ry H20 C l ean u p  Sys tem 

P ro c u re Remote C u t t i n g  E q u i pme n t  fo r 
Vessel  I n terna l s 

P ro c u re C o n tam i n a t i o n  Con trol  Envel ope 
and Spec i a l  E q u i pmen t 

P r o c u re Ca s k ,  L i ners , and Sh i p p i ng 
Conta i ners 

P repare Deta i l ed Wo r k  Proced u res fo r 
En tombme n t  

I n s t a l l H20 C l ea n u p  Sys tem 

D ra i n ,  De-energ i ze ,  and Sec u re N o n - Co n ­
tami na ted Sys tems 

Remove Reactor V e s s e l  I n terna l s 
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Decommi s s i o n i ng Cos t 
( $  thousands ) 

54 . 0  
25 . 5  

6 . 8  
22 . 5  

5 . 4  
33 . 1  

5 . 4  
1 6 . 2  

1 1 8 . 8  

9 . 0  
1 . 8 

25 . 2  
25 . 2  

3 , 926 . 3  
1 37 . 3  

4 , 41 2 . 5  

702 . 9  

1 6 . 2  
9 . 0  

9 . 0  
1 , 047 . 0  

1 1 5 . 5  

4 . 5  

525 . 5  

34 . 3  
4 . 1  

857 . 0  



TABLE 2 . 4-4 . 

Decommi ss ion ing Acti vi ties 

Entombment Period ( contd ) 

Remove Reactor Vessel Cl add i ng 

( contd)  

Dra in  Reactor Cool ant System and Dry 
Reactor Vessel 

Drai n ,  Decontami nate , De-Energ i ze and 
Secure or Remove Contami nated Systems 

Prepare L i ghting , F i re Protection , Venti ­
l ation , and Al arm Systems for Conti nu ing 
Care Period 

Construct Entombment Structure 

Instal l Chamber Pressure Equal i zati on L i nes 

Decontami nate Wal l s  and Fl oors Outs i de 
Entombment 

Prepare F i nal Report 

Process  L i qu i d  and Sol i d  Was tes  

Decommi ssi on i ng Staff 

Heal th Phys i cs Suppl i es 

Decontami nati on Equ i pment 

Equi pment Rental 

Securi ty Force 

Engi neering Consul tant 

Qual i ty Assurance 

Project Admini stration 

Insurance ( Nucl ear and Property) 

Total Entombment Work Acti v i ti es Cost 

Conti nui ng Care Peri od 

Annual Cost 

Total Cont inu ing Care Cost ( 1 25 Years ) 

Total Cost for Entombment and Conti nu ing 
Care 

Conti ngency ( 25%) 

Total 

Decommi ss i on i ng Cost 
($ thousands ) 

420 . 2  

4 . 9  

850 . 1  

1 4 . 3  

297 . 6  

7 . 1  

58 . 0  

9 . 0  

84 . 8  

5 . 704 . 0  

1 2 0 . 5  

1 7 . 1  

1 36 . 4  

538 . 0  

432 . 0  

1 7 1 . 5  

1 7 1 .  5 

907 . 1  

1 3 , 269 . 1  

1 06 . 5  

1 3 . 31 2 . 5  

30 .994 . 1  

' 7 , 748 . 5  

38 , 742 . 6  

(a ) Based on Tabl e  5 . 5 .  Reference 4 .  
( b )  1 )  Al l costs are i n  1 979 dol l ars . 2 )  Shi ppi ng and buri a l  

costs are based on d i sposal at  Savannah River. 3)  No 
sal vage credi t  i s  taken .  4 )  Water fl ushes , h i gh pressure 
water l ance.  concrete scarfing.  and manual scrubb i ng are the 
decontami nation methods assumed to be used . 
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Cl os i ng the s tation wh i l e  conti n u i ng exi s t i ng ma i n tenance , mon i tori ng , and 

s u rve i l l ance i s  po s s i bl e ,  but i t  me re ly  po stpones the i nev i tabl e decommi s s i o n i ng 

deci s i on that must be made , at a cost of  $ 200 , 000 per year and an occupati onal 

rad i at ion dose of 25 man-rem per year . The re is no assurance that securi ty 

woul d not be breached or  that the rad i oacti ve fl u i ds woul d not l eak . 

To cl ose the stat ion and do noth i ng further wou l d  cost  noth i ng but woul d 

expo se the curious  publ i c  to rad i oacti ve mater ia l  and to rad i at i on doses as 

h i gh as  24 R/hr .  Heal th con sequences coul d be s u bs tanti al . 

I mmedi ate d i smantl ement resu l ts i n  the h i ghest radi ation do se , the l east  

co st , and the l argest amount of  l and commi tted to the d i s posal  of  sol i d  rad io­

act i ve wastes . However , i mmedi ate d i smantl ement al so resu l ts i n  the compl ete 

removal of  rad ioact i v i ty and the re l ease of  the fac i l i ty and/or  s i te for unre­

s tri cted use j ust  a few years after the  fac i l i ty ceases operat ion . 

Safe storage fo l l owed by deferred d i smantl ement resu l ts  i n  l es s  rad i at i on 

dose and l ess  l and commi tted to the d i s posal  o f  rad i oact i ve was tes  than i mmedi ­

ate d i sman tl emen t .  I t  al so co sts mo re than i mmed i ate d i smantl ement and p roh i b­

i ts unrestri cted use of the fac i l i ty and s i te un t i l  deferred d i smantl ement i s  

compl eted . The control l i ng factor i n  determi n i ng the l ength of  safe storage 

i s  the decay of 60Co , whi ch  has a hal f-l i fe of  5 . 27 years . Other s tud i e s ( 7 )  

have s hown that deferred d i smantl ement cou l d  beg i n  i n  l es s  than 98 years and 

st i l l  re su l t in a s ubstantia l  dose reduct i on over i mmed i ate d i smantl emen t .  

Entombment i s  i ntermedi ate between i mmedi ate d i smantl ement and safe stor­

age fo l l owed by deferred d i smantl ement in cost and rad i ati on dose , as we l l as 

in the amount of  l and commi tted to the d i sposal  of  rad i oacti ve waste i f  the 

l and area occup i ed by the entombed structu re i tse l f i s  i ncl uded . Entombment 

may not be a v i abl e a l ternat i ve fo r decommi s s i on i ng the S h i pp i ngport Stati on 

because of the l ow el evati on of the contai nment bui l d i ng subbasement rel ati ve 

to the normal e l evat ion of  the O h i o  Ri ver and the pos s i b i l i ty of  water seepage 

i nto the en tombed structu re . Operation and ma i n tenance of the sump pumps wou l d  

not a l l ow compl ete cl osure and seal i ng of the fac i l i ty .  Al so , many freeze -thaw 

cycl es mi ght tend to weaken the structure . 
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( E . 5 )  Tabl e 2 . 5- 1  s ummari zes potent ia l  i mpacts and estimated cos ts for 

the decommi s s i o n i n g  a l ternati ves d i s cu s sed i n  th i s  sect i on . The est imates are 

for t ruck  s h i pment of  rad i oacti ve was tes to Savannah R i ve r .  Costs  a n d  rad i at i on 

doses for a l ternate waste d i s posa l  s i tes ( Hanfo rd ) , and al ternate methods o f  

remov i ng and transport i ng  the p res s u re vessel  are d i s cu ssed i n  the text . 
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TABL,E 2 . 5 - 1 . Summary o f  E st imates for Decommi s s i on i n g  Al ternati ves 

Occupational Radiation 
Dose (Ulan-fell) 

No Action . ) Conti nued Operatlon (a 

37/yr 

No Action . 
No Action . (a )  No ( a )  Continued Surve i l lance Surve i l l ance 

2S/yr o 

Occupat lona I Heal th 
[ffects 

3 . 7  x 10-3 to 29 . 6  x 10-3 2 . S  x 10-3 to 20.0 x 10-3 o 

Publ ic Radiation (lose 
( .. an-re .. ) 

Pub I Ie Itea I til E f  fects 

Pmcessed l iquid 
( k i lol i ters ) 

Concentrates from 3 ( ) Processed liquids ( .. ) h 

Radiodc t i ve Sol id Waste 
Duria l Voluille (Igl) 

Cost ( 1 979 $)  

per year 
< I /yr 

x 10-4 to 8 x 10-4 
per year 

SOO/yr 

30/yr 

233/Yr 

( I )  

per year 
Ole) 

ole) 

o( g) 

o(g ) 

o( g) 

2oo.000/yr 

24 R/hr( f) 

( f) 

O( g )  

o( g )  

o( g )  

o(j ) 

Safe Storage/ 
IUllledlate D l slllillltleAlent Deferred D l slllilntiement 

1 .27S( b) SOS(c )  

0. 1 3 t o  1 . 02( b) O.OS to 0 . 40( c )  

28(b) 21 (c )  

2 . 8  x 10- 3 t o  22.4 x 1O-3( b) 2 . 1  x 10-3 to 1 6 . 8  x 1 O-3 (c) 

2 .934 2 , 767 

84 84 

1 1 .700 3 , 300 

33 ,929 ,000 ( k ) 44 ,41 2 ,OOO( k )  

(a )  Tbe tenus of the contract between the DOE and Duquesne l i ght requ i re the DO E  t o  IIhlke the pretlli ses safe f rom  a rad iation standpo int at the end o f  the 
DOE ' s  experilllenta 1 program. 

(b )  NUllilers are based on to tal project durat ion.  
( c )  NUAlbers are based on the act i ve periods of preparation work for safe storage and the execution of deferred d l sUlantlement. 
(LI) NuRlLe,·s a re based on the active periods of preparation work for entOlllbment. 
( e) The publ i c dose wi l l  be zero unless fluids l eak or the surve i l l ance I s  breached . 
( f)  24 R/hr i s  the dose rate near the pressure vessel . which would be fatal to one-hal f  of the exposed persons after 10 hours. 
( 9 )  No IIliIterials  are reolOved fro .. the pl ant . 
(h) One ki l o l iter equal s  one cubic MlI!ter.  
( i )  Capital costs of conti nued operat ion have not been de tentll ned. 
( j )  Costs of hea l th e ffects resu l t i ng froRl unrestricted access to a radioact i ve fac i l i ty could be quite h i gh. 
(k)  Costs  Incl ude a 2St con t i ngency . but do not Incl ude any escalat ion to costs I ncurred after 1979. 

EntollDnent 

61 7 (d )  

0 . 06 to 0 . 4 9 (d ) 

16(d) 

1 . 6  x 10- 3 to 12.8 x 1O- 3(d) 

2 , 767 

84 

3 , 1 78 

38 .743 .000( k ) 
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3 . 0  AFFECTED ENV I RONMENT 

The affected envi ronment cons i sts of  the s i te on wh i ch the s tati on i s  

l ocated , the s tation i tsel f ,  the area surround i ng the s i te tha t m i ght be 

i mpacted by decommi s s i on i ng operati ons , the transportat ion routes over wh i ch 

rad i oacti ve was te materi al s are to be carried , and the radi oacti ve was te d i s ­

posal areas . Characteri s t i cs o f  the affected envi ronment d i scus sed i n  th i s  

sect i on i ncl ude the geography , popu l ati on , c l i mate , and sei smo l ogy of the 

Sh i pp i ngport area ; hydrol ogy and water q ual i ty of the Oh i o  R i ve r ;  a i r  q ual i ty 

of  the Beaver  Val l ey A i r Bas i n ;  aquati c and terrestri a l  ecol ogy of the area , 

i n cl udi ng endangered and threatened speci es ; and soci o-economi c characteri st i cs . 

Characteri st i cs of the Sh i pp i ngport Station  are d i scus sed , i nc l ud i ng h i s tory ,  

present operat i on , and radi oacti ve i nventory . Al so  descri bed are poten ti a l  

waste d i sposal  s i tes ( Savannah Ri ver and  Hanfo rd ) and  potentia l  trans portation  

route s .  

3 . 1 S ITE AND SURROUN D I NG AREA DESCR I PT I ON 

The Sh i pp i ngport Stati on  and the ne i g hbori ng Beaver Val l ey Power Stat ion 

are l ocated on the south ban k of  the Oh i o  Ri ver i n  the Borough  of  Sh i pp i ngport , 

Beaver County , Pennsyl van i a ,  on  a 486 . 8-acre tract of  l and owned by the D uquesne 

L i ght  Company ( Reference 1 ,  Section I I I ) .  Beaver County i s  l ocated i n  the 

extreme wes tern part of Pennys l van i a  and borders the s tates of O h i o  and Wes t  

V i rg i ni a  ( Fi gure 3 . 1 - 1 ) .  The s i te l i es i n  a val l ey wh i ch h a s  a gradual  s l ope 

extendi ng from the ri ver ( e l evat i on 665 feet above sea l eve l ) to an e l evati on 

of  1 , 1 60 feet a l ong a r i dge south of  the Sh i pp i ngport Stati on . P l ant en trance 

l evel at the s tation  i s  approxi mate l y  735 feet above sea l evel . The l owes t  

l evel w i th i n  the s tati on i s  a t  a n  el evat i on o f  666 feet . 

The upper Oh i o  Ri ver  Val l ey i s  one of the worl d 1 s  most  heavi ly  i ndustri a l ­

i zed areas ; however ,  the s teep val l ey wal l s  have provi ded a natural barri er to 

i ndustri a l  expans i on i n l a� so the countrys i de away from the ri ver  i n  the 
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v i c i n i ty o f  the S h i ppi ngport s i te i s  ru ral i n  character ( Fi gures  3 . 1 -2 and 3 . 1 - 3 ) . 

Of the tota l l and area i n  Beaver County ( 440 square m i l e s ) , 48% i s  forest and 29% 

i s  c ro p  and pastu re l and . Beaver County i s  cons i de red a semi -agri cul tural  area , 

but fa rming  i s  not o f  great economi c i mportance . 

F i gure 3 . 1 -2 s hows the Sh i ppi ngpo rt Station  i n  re l ati on to the Oh io  Ri ve r ,  

the two i mmediate l y  adjacent Beaver Val l ey nucl ear p l ants ( 923  and 852 MWe ) , 

and the three B ruce Mansf ie l d coa l -fi red pl ants ( 835 MWe each ) approx imate l y  

1 mi l e  away . Al l three o f  the Bruce Mansfi e l d  pl ants and one o f  the Beaver 

Val l ey p l ants are o perat i n g .  Beaver  Val l ey 2 i s  sti l l  under  construction . 

The S h i pp i ngpo rt Stati on  i s  at the bottom of the p i cture . ( See a l so F i gure 3 . 2- 1 . )  

F i g ure 3 . 1 -3 s hows the Sh i ppi ngpo rt Stati on  i n  rel at ion to the Beaver 

Val l ey p l ants and i n  re l at ion  to the wooded area to the south ( upper po rti on 

of  the p i cture ) .  

F i gure 3 . 1 -4 s hows the Sh i pp i ngpo rt Stat ion i n  re l at ion to the heavi l y  

i ndustri a l i zed area i n  M i dl and , Pennsy l vani a ,  across  the O h i o  Ri ve r .  

3 . 1 . 1  Popu l ation  

Sh i ppi ngport Bo rough has  a popu l ation  of  255 . ( 2 )  M i dl and , Pennsyl van i a , 

a town wi th a popu l ation  of  4300 , i s  l ocated approx imate ly  1 mi l e  northwest  of 

the s i te on  the O h i o  Ri ve r .  East L i verpoo l , Oh i o ,  wi th a po pu l ation  o f  1 6 , 700 , 

i s  l ocated approx imate ly  5 mi l es to the west ; We i rton , Wes t  V i rg i n i a  ( popu l ation  

24 , 700 ) , i s  approx imate ly  1 5  mi l es to  the southwest ; Steu benv i l l e ,  Oh io  ( pop­

u l ation  26 ,400 ) , i s  approxi mate ly  20  mi l e s  to the  sou thwest ; New Castl e ,  Penn­

syl van i a  ( po pu l ation  33 ,600 ) , is  approx imate ly  25  mi l es to the no rth ; and the 

c i ty of P i ttsbu rgh , wi th a popu l ati on of  about  424 ,000 , i s  l ocated approxi ­

mate ly  25 mi l e s to the sou theas t .  Other l arge c i t ies  between 25  and 5 0  mi l es 

of  S h i ppi ngpo rt i ncl ude Youngstown , O h i o  ( popu l ation  1 1 5 ,000 ) , Canton , O h i o  

( popu l at ion 94 , 700 ) , and Whee l i ng ,  West V i rg i n i a  ( popu l ation  43 , 1 00 ) . Approx i ­

mate l y  one mi l l i on peop l e l i ve wi th i n  a 50-mi l e  rad i u s  o f  Sh i pp i n gport . 

The po pu l ation  i n  the vi c i n i ty o f  the Sh i pp i ngpo rt Stati on and i n  the 

reg ion as  a who l e  has deve l oped two di sti nct cha racter i st ics . The o l de r ,  

heav i l y  i ndustri a l i zed settl ements i n  the r i ver val l eys have been decl i n i ng 
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F I GU RE 3 . 1 -2 .  Sh i ppi ngport Stati on Shown i n  Rel ati on to the Two-Un i t Beaver 
Va l l ey Nucl ear P l ant and the Three-Un i t  Bruce Mansfi el d Coal ­
F i red Pl ant 
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F I GURE 3 . 1 -3 .  S h i pp i ngport Stat ion  and the Two-Un i t  Beaver Val l ey Nuc l ear P l ant , 
Showi ng Fores;ed Area to the South of the O h i o  Ri ve r  
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F I GURE 3 . 1 -4 .  Sh i ppi ngport Stati on and the Beaver Val l ey Nucl ear P l ant , Showi ng 
the I ndustri a l  Area a t  M i d l and , Pennsyl van i a ,  Across  the Oh i o  
R i ver  from Sh i ppi ngpo rt 
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i n  popu l ation , whi l e  the su rround i ng subu rban areas have been gal n l ng i n  po pu l a ­

t i on . Overal l ,  the popu l ati on of  Beaver County decreased to 204 ,441 i n  1 980 , 

from 208 ,41 3 i n  1 970 . 

3 . 1 . 2  Hyd ro l ogy 

The Oh i o  Ri ver i s  fo rmed i n  P i ttsburgh by the confl uence of  the Al l egheny 

and Monongahel a Ri vers and fl ows for 931 mi l es to Cai ro ,  I l l i no i s ,  where i t  

j o i ns the Mi ss i s s i pp i  R i ve r .  The Sh i pp ingport Station i s  l ocated a t  O h i o  

Ri ver mi l e  34 . 8  o n  the New Cumberl and Pool  and i s  1 9 . 4 r i ver mi l es upstream 

from New Cumberl and Lock and Dam ( F i gure 3 . 1 - 1 ) .  The ri ver e l e vation of the 

Oh i o  Ri ver at the Sh i ppi ngpo rt s i te i s  determ ined by ri ver fl ow and the opera­

t i on of  the  down s tream New Cumberl and Dam gates . The  dam mai n ta i ns a ri ver  

el evat i on o f  664 . 5  feet at  Sh i pp i ngpo rt , fo r a ri ver fl ow range u p  to about 

20 ,000 cfs . 

F l ood stage profi l es have been devel oped by the U . S .  Army Corps of  Eng i ­

nee rs fo r the O h i o  Ri ver  reach above the New Cumberl and Dam at Sh i ppi ngpo rt 

( the New Cumberl and Poo l ) .  These ri ver l evel s tages and recu rrence frequenci es 

are s ummari zed be l ow ( Reference 1 ,  p .  1 1 1 - 30 ) . 

• Normal ri ve r l evel E l evation 665 feet 
( contro l l ed by downstream 
l evel ) 

• Normal fl ood l e vel E l e vat ion 675 feet 
( recu rrence frequency 
approx imate l y  2 yr)  

• Standard project des i gn fl ood El evation  705 feet 
( recu rren ce frequency >1 ,000 yr )  

• P ro babl e maximum fl ood El evation  730 feet 
( recu rrence frequency >1 00 , 000 yr)  

Based on stud ies  of  fl ood data by the U . S .  Army Corps o f  Engi neers pri o r  to 

p l ant des i gn , the Sh i ppi ngpo rt Station  was de s i gned to be protected aga i nst  

h i gh water to  an e l e vation  of  706  fee t .  Th i s i s  3 feet h i gher than the fl ood 

of  1 936 , the h i g hest fl ood of record , and 1 foo t above the cu rrentl y defi ned 

s tandard project des i gn fl ood . 
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H i stori cal reco rds on O h i o  R i ver  fl oods date back 200 years and i n cl ude 

fl oods occu rri ng  both before and after the con struction  o f  mode rn fl ood-con trol 

dams and reservo i rs .  The 1 936 fl ood reached a record e l evati on of 703 feet 

( befo re fl ood con trol ) , wh i l e  the more recent 1 972 fl ood crested at an e l eva­

ti on of  694 feet . 

3 . 1 . 3  C l i mate 

The western porti on of  Penn syl van i a  i n  the v i c i n i ty of  the Sh i ppi ngport 

s i te l i es on the we stern s l ope of  the Al l egheny Mou nta i n s . The s i te i s  about 

90 mi l es southeast o f  Lake Erie and 340 mi l e s wes t  of  the Atl anti c coa stl i n e .  

S h i ppi ngport i s  al so rel ati ve l y  near the Great Lakes -St . L awrence storm trac k ,  

s o  there are frequent peri ods o f  c l ou d i ness  and prec i p i tation  dur ing  the cool er 

pa rt of  the year .  The wa rmer part of  the year bri ngs frequent pe ri ods of warm , 

humi d weather . Average tempe ratu res range from 2 9 ° F  to 72 ° F  throughout the year 

and extreme temperatures  have ran ged from -20 ° F  to 1 03 ° F .  These tempe ratu res  

can be  o f  i mpo rtance i n  eval uati ng the effect of  many freeze -thaw cycl es on  con ­

crete weatheri ng . The h i ghest recorded wi ndspeed i s  58 mph from the west . H i gher 

gusts are pos s i b l e  from to rnado s ,  wh i ch are i n frequent in the area , and from hur­

ri canes , wh i ch have a l ways been o bserved to be i n  the process  o f  fi nal  d i s s i pa­

t ion when they reach western Penn syl van i a . Severe weathe r may be a factor i n  

decommi s s i on i ng the Sh i pp i ngpo rt Stati on i f  entombment i s  chosen a s  the decom­

mi s s i on i ng al ternat i ve , because of weather effects on the en tombed structure . 

P reva i l i ng wi nds are from the northwest and from,  the south . 

the northwest  quadrant approx imate l y  40% of  the t ime and from the 

ran t approx imate l y  30% of  the t ime .  Two l a rge po pul ation  cente rs 

W i nd i s  from 

south quad­

( Pi ttsbu rgh 

to the so utheast  and Youngstown to the north-northwest ) a re in the d i rect i on 

of  these wi nds . 

3 . 1 . 4  Se i smol ogy 

H i stori cal l y , the area i n  wh i ch the Sh i pp i ngpo rt Stat ion i s  l ocated has  

had no s i gn i ficant sei smi c events . The nearest  known fau l t l i es  approx imate l y  

6 0  mi l es to the sou thwest  an d has a cou rse tangent ia l l y  away from the stati on . 
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3 . 1 . 5  A i r Qual i ty 

A i r qual i ty near S h i pp i ngport i s  mon i tored by the Penn syl van i a  Bureau of  

A i r Qual i ty Contro l . ( 3 )  The Bureau ' s  c l osest mon i tori ng stati on i s  at M i dl and , 

approxi mate ly  3 mi l e s  d i stant , whe re su l fu r  di oxi de , ozone , total sus pended 

part i cu l ate matter , and part i cul ate fl uori de and s u l fate i ons  are rout i ne l y  

measured . The c l o sest stations  mon i to ri ng s u l fur d i oxi de , n i trogen d iox i de , 

carbon monoxi de , and non-methane hydrocarbons are at Baden and Beaver Fal l s ,  

both of  whi ch  are approx imate l y  1 1  mi l es d i stan t .  These three s tat ions , 

together wi th n i ne others , are l ocated i n  the Beaver Val l ey A i r Bas i n .  The 

Beaver Val l ey Ai r Bas i n  extends approxi mate l y  20 mi l es a l ong the Beaver Ri ver 

from Newcast le  south to the Oh io  Ri ver , approxi mate ly  1 0  mi l e s  south a l ong the 

Oh i o  R i ver  from the mou th of the Beaver Ri ver to Al i qu i ppa , and approxi mate l y  

1 4  m i l es a l ong  the O h i o  Ri ve r from the Beaver Ri ver west  to the West  V i rg i n i a  

and O h i o  borde rs ( see F i gu re 3 . 1 - 1 ) .  Ai r qual i ty data are reported both from 

i ndi v i dual s tati ons and as a i r  bas i n  averages . 

The Commonweal th of  Pennsyl van i a  has adopted a l l of  the Nat i onal Amb i ent  

Ai r Qual i ty Standards as we l l  as several s tandards of  i ts own . ( E . 6 ) These 

standards are l i sted in Tabl es  3 . 1 - 1 and 3 . 1 -2 .  P ri mary standards are those 

TABLE 3 . 1 - 1 .  Nati onal  Amb i ent Ai r Qual i ty Standards ( 40 C FR 50 ) 

Pol l utant Averaging Time 

Particul ate Matter Annua � �geometric mean ) 
24 hr a 

Sul fur Oxides Annua l f ari thmetic mean ) 
24 hf a 
3 hr a )  

Carbon Monoxi de ( a )  8 hr ( a )  1 h r  

Ni trogen Dioxi de Annual ( ari thmeti c mean ) 

Ozone 1 hr( a )  

Hydrocarbons ( c )  ( nonmethane ) 
3 hr (6  to 9 � .m . ) 

Lead 3 1110 . 

Primar� Standard Level s 

75 \.Ig/m3
3 260 \.Ig/m 

80 \.Ig/m3
3 ( 0 . 03 ppm) 

365 \.191m ( 0 . 1 4  ppm ) 

3 1 0  mg/m3 ( 9  ppm) ( b ) 40 mglm ( 35 ppm) 

1 00 \.Ig/m3 ( 0 . 05 ppm) 

235 \.Ig/m3 ( 0 . 1 2  ppm ) 

1 60 \.Ig/m3 ( 0 . 24 ppm) 

1 . 5 \.Ig/m 3 

Secondar� Standard Level s 

60 \.Ig/m3
3 1 50 \.Ig/m 

-- 3 1 300 \.Ig/m ( 0 . 5  ppm )  
3 1 0  mg/m3 ( 9  ppm) ( b ) 40 mg/m ( 3 5  ppm) 

1 00 \.Ig/m3 ( 0 . 05 ppm) 

235 \.Ig/m3 (0 . 1 2  ppm )  

1 60 \.Ig/m3 ( 0 . 24 ppm) 

1 . 5 \.Ig/m3 

( a )  Not to be exceeded more than once per year .  For ozone , exceedances are determi ned by a 
method which uti l i zes the most recent three-year runn i ng averag� . 

( b )  EPA has proposed a reduction o f  the standard to 2 5  ppm ( 29 mg/m ) .  
( c )  A nonheal th-rel ated standard used a s  a gu ide for ozone control . 

3-9 



TABL E 3 . 1 -2 .  Pennsyl van i a  Amb i ent  Ai r Qual i ty Standards 

Pol l u tant 

Settl eabl e Part icu l ates 

Lead 

Be ryl l i um 

Su l fates 

Fl uo ri des 

Hydrogen Su l fi de 

Averag i ng 
T i me 

30 days 
1 year 

30 days 

30 days 

24 hours 
30 days 

24 hours 

1 hour 
24 hou rs 

Standard 

43 tons/mi 2-mo 
23 tons/mi 2 -mo 

5 j.lg/m3 

. 01 j.lg/m3 

3 30 j.lg/m3 1 0  j.lg/m 

5 j.lg/m3 

0 . 1  ppm 
0 . 005 ppm 

deemed necessary to protect publ i c  heal th , and secondary standards  are those 

deemed necessary to p rotect publ i c  wel fare . There are no ambient  a i r  qual i ty 

standards fo r rad i oacti v i ty .  Max i mum con centrati ons  of  pol l utants observed ( 3 )  

i n  1 979 are l i s ted i n  Tab l e 3 . 1 -3 .  

TABLE  3 . 1 -3 .  Maxi mum Obse rved Concen trati ons  o f  Ai r Pol l utants at the 
Nearest Mon i toring  Stati on  to Sh i pp i ngport in 1 979 

Po l l utant and Stati on 

Total Suspended Parti cul ates , Midl and 

Su l fates , Midl and 

Lead , Baden 

Fl uorides , Midl and 

Settl eabl e Particul ate Matter, Midl and 

Sul fur Dioxide,  Mid l and 

Ozone , Midl and 

Ni trogen D ioxide ,  Baden 

Carbon Monoxide,  Baden 

Hydrocarbons ,  Baden 

Concentration 
and Observati on 

Time 

1 92 �g/m3 ( 24 hr)  

28 . 3  �g/m� ( 24 hr)  
20 . 6  �g/m ( 30 day ) 

1 . 1 5  �g/m� ( 30 day ) 
1 . 07 �g/m ( 90 day ) 

0 . 72 �g/m3 ( 24 hr)  

48 tons/mi 2 mo 
0 . 397 ppm ( 3  hr )  
0 . 1 95 ppm ( 24 hr ) 

0 . 1 25 ppm ( 1  hr)  

0 . 41 8  ppm ( 1  hr )  
0 . 068 ppm ( 24 hr )  

1 5 . 2  ppm ( 1  hr)  
7 . 3  ppm ( 8  hr )  

1 2 . 47 ppm ( 1  hr)  
3 . 1 8  ppm (3 hr )  

( a )  A b l ank i nd i cates that no  standard exi sts . 
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Exceeds Exceeds 
Nati onal National 
Primary Secondary 
Standard Standard 

No 

No 

Yes 

Yes 

No 
No 

Yes 

Yes 

No 

No 

Yes 

No 
No 

Yes 

Exceeds 
State 

Standard 

( a )  

No 
Yes 

No 
No 

No 

Yes 



Ai r qual i ty i n  the Beaver Val l ey Ai r Bas i n  i s  domi nated by heavy i ndustr ia l  

acti v i ty i n  the area , i nc l ud i ng the Bruce Mansf ie l d coa l -f ired pl ants , s teel 

bl ast  furnaces and ro l l i ng mi l l s ,  and the fabr i cated metal products i ndustry 

( see Fi gures 3 . 1 - 2 and 3 . 1 -4 ) . 

The average to tal sus pended part icu l ate l evel was i n  v i o l at ion  of the pri ­

mary annual  s tandard i n  1 979 i n  the Beaver Val l ey Ai r Bas i n  and at the Mi dl and 

s tati o n .  The 24- hour secondary standard was exceeded 7 t imes out of 61 observa­

t i ons at M id l and and 61 t imes out of 51 5 obs ervati ons i n  the bas i n .  However ,  

t he  annual  average i n  the Beaver Va l l ey Ai r Bas i n  has  shown substantia l  improve­

ment s i nce 1 973 , decrea s i ng annua l l y  from a h i g h  of 1 27 �g/m3 to 81  �g/m3 . 

Th i rty-day su l fate standards were exceeded each month i n  1 979 at M id l and 

and i n  the ent i re Beaver Val l ey A ir  Bas i n .  Twenty- fou r  hour s tandards  were not 

exceeded at M id l and . The max imum month ly  averages have var i ed and have shown 

on ly  s l i ght improvement from 1 973 to 1 979 . 

No ne of the l ead or fl uor i de standards  were exceeded i n  the Beaver Val l ey 

Ai r Bas i n  i n  1 979 . 

Th i rty-day and annual settl eabl e particu l ate s tandards were exceeded at  

M id l and i n  1 979 , but not on  the average i n  the Beaver Val l ey Ai r Bas i n .  

An nual  mean co ncentrati ons o f  502 have i ncreased i n  the Beaver Val l ey Ai r 

Bas i n  s i nce 1 97 3 ,  a l though  the annual primary s tandard was j u s t  met at M id l and 

i n  1 979 and the 24- hour pri mary s tandard was exceeded on ly  once . 

Max i mum l - hour ozone concentrations  have improved s l i ghtly  i n  the Beaver 

Val l ey Ai r Bas i n  s i nce 1 973 . At M id l and the max i mum l - hour standard was 

exceeded three t imes i n  1 979 . 

Annual mean concentra t i ons of N02 have decreased i n  the Beaver Val l ey Ai r 

Bas i n  s i nce 1 973 and d i d  not exceed the annual pr imary s tandard i n  1 979 . 

Annual mean concentrat i ons of CO have not decreased i n  the Beaver Val l ey 

Ai r Bas i n  s i nce 1 973 , but no s tandard wa s v i o l ated i n  the bas i n  i n  1 979 . 

Annual mean hydrocarbon concentrati ons have shown no trend i n  the Beaver 

Val l ey Ai r Bas i n  s i nce 1 97 3 ,  bu t v io l ations  of the da i l y  3-hour standard occur 

on  about  one-th i rd of the days of the year .  
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( E . 6 )  D i scharge s o f  non-rad i oacti ve mate ri al s i n to the a i r  from decommi s ­

s i on i ng operati ons wi l l  not detectab ly  change amb i ent  a i r  condi t i ons  ( see Sec­

t ion 4 . 2 . 1 ) .  D i s charges of  rad i oacti ve materi al s from decommi s s i on i ng wi l l  not 

exceed the l i mi ts of  DOE O rde r 5480 . 1 A  ( see Sect ion  4 . 2 . 1 ) .  

3 . 1 . 6 Wate r Qual i ty 

Wate r qual i ty o f  the O h i o  Ri ver i s  mon i to red by the Oh io  Ri ve r Val l ey Wate r 

Sani tati on  Commi s s i on ( ORSANCO ) .  ( 4 )  ORSANCO carri es  out  manual sampl i ng and mon i ­

to ri ng at 36 s i tes  and operates a network o f  22 automati c mon i to ri ng stations . 

Wate r  qual i ty s tandards are set by each state . Because d i screpanc ies  exi st  at 

s tate boundar ies  and whe re the O h i o  R i ve r  fo rms a common boundary between states , 

ORSANCO has recommended un i fo rm wate r qual i ty c ri teri a .  Unfo rtunatel y ,  not a l l 

affected states  have adopted the ORSANCO-recommended cri teri a ,  so a comp l ex s i tu ­

a t i o n  ex i sts . A t  S h i pp i ngpo rt , s tandards adopted by Pennsyl van i a  app l y .  Some 

of the mo re i mpo rtant Pennsyl van i a  standards , i ncl ud i ng those  that are exceeded 

at the East L i ve rpoo l , Oh i o , mon i to ri ng s i te ,  are l i sted i n  Tabl e 3 . 1 -4 .  C ri ­

teri a recommended by ORSANCO are al so l i s ted i n  Tabl e 3 . 1 -4 .  

Water qual i ty i n  the New Cumberl and Poo l ( i . e . , i n  the O h i o  Ri ve r a t  S h i p ­

p i ngport) i s  affected by ac i d  mi ne dra i nage from the Al l egheny and Monongahel a  

Ri vers , by i ndustri al was tes  and treated sewage from P i ttsburgh , and by other 

i ndus tri al and mun i ci pal wastes d i scharged i nto the O h i o  Ri ve r  between P i tts ­

burgh and Sh i pp i ngpo rt . Substanti a l  po rti ons of  the i norgan i c  wastes a re from 

the stee l p roducti on  and fabri cat i on i ndustri es . Effo rts o f  l ocal , county , 

state , reg i onal , and federal agenc i e s  have improved the wate r q ual i ty of  the 

New Cumbe rl and Pool over the past 20 yea rs . I n  1 978 and 1 979 , 1 0  cri teri a 

recommended by ORSANCO we re neve r exceeded at any ORSANCO mon i to ri ng s i te :  

un- ion i zed anmon i a ,  arsen i c ,  bari um ,  ch l o ri de , hexaval ent chromi um ,  fl uori de , 

n i trate and n i tri te , sel en i um , s i l ve r ,  and d i s so l ved sol i ds .  ( 4 )  Howeve r ,  at 

Sh i pp i ngport , ORSANCO cri teri a fo r cyan i de ,  me rcury , l ead ,  fecal co l i fo rm 

bacte ri a ,  and pheno l i cs were exceeded duri ng 1 978 and 1 979 . Pennsyl van i a  

cri teri a were exceeded fo r i ron , l ead , manganese , and phenol i cs .  D i s so l ved 

oxyge n cri te ri a are us ual l y  met at Sh i pp i ngport . 
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TABL E 3 . 1 -4 .  Impo rtant O h i o  R i ver Water Qual i ty Standa rds a t  S h i pp i ngport 

ORSANCO 
Penn syl van i a  Recommended 

Consti tuent Standard Standard 

Cadmi um (].1g/ £ )  1 0 

D i sso l ved Oxygen ( mg/ £ )  

Da i l y Average 5 . 0  5 . 0  

M i n i mum Al l owab l e 4 . 0  4 . 0  

Cyan i de (].1g/ £ )  2 5  2 5  

Free Cyan i de (].1g/ £ )  5 

Fecal  Co l i fo rm Bacteri a 
(month ly geometr i c  mean ) 

Rec reat i on ( count/ 1 00 m£ ) 200 200 

Water Supply ( count/ 1 00 m£ ) 2 ,000 2 , 000 

I ron (].1g/ £ )  1 , 500 

D i sso l ved I ron (].1g/ £) 300 

Lead (].1g/ £ )  50 50 

Maganese (].1g/ £ )  1 ,000 

Mercury ( ].1g/ £ )  2 0 . 2  

pH 6 to 9 6 to 9 

Pheno l i cs (].1g/£ )  5 1 0  

D i scharges i nto the Oh i o  Ri ver from decommi s s i on i ng acti v i t i es wi l l  not 

exceed the concentration  l i mi ts of  1 0  CFR 20 and DOE Orde r 5480 . 1 A  for rad i o ­

act i ve effl uents o r  4 0  C FR 4 2 3  for non-radi oacti ve effl uents ( see Secti on 4 . 2 . 2 ) . 

The cond i ti ons  o f  the exi st ing  Nati onal Pol l u tion D i scharge E l imi nation  Sys tem 

( NPDE S )  pe rmi t wi l l  be met ( see Append i x B ) . 

3 . 1 . 7 Aquati c and Terrestri a l  Eco l ogy 

The eco l ogy of the Sh i pp i ngpo rt area i s  d i scussed i n  Sect i on I I I . A . 5  of  

Reference 1 .  Decommi s s i on i ng wi l l  not  req u i re the  cl ear ing  o f  any l and at . 

S h i ppi ngpo rt , nor wi l l  i t  requ i re the appropriation  and d i scharge o f  water i n  

vo l umes equ i va l ent to tho se presently used i n  coo l i ng the reactor .  Thus the 

i mpact on the eco l ogy of the area from decommi s s i on i ng act i vi t ies , and after 
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decommi s s i on i ng i s  comp l eted , wi l l  be l es s  than the i mpact o f  bu i l d i ng and 

operat i ng  the stat ion . No endangered o r  threatened s pec i es are known to be 

affected by decommi s s i on i ng acti v i ti es ( see Sect ion 4 . 2 . 3  and Append i x  D ) . 

No l and  not al ready dedi cated to the d i s posa l  of  radi oacti ve was te s  wi l l  

be requ i red at Savannah R i ver or  at Hanford ( see Sec t i on 4 . 6 . 4 ) . 

3 . 1 . 7 . 1  Aquati c Ecol ogy 

The aquat i c ecol ogy o f  the O h i o  Ri ver at Sh i pp i ngport ( New Cumberl and Poo l ) 
refl ects the condi t i on of  the water ( Secti o n  3 . 1 . 6 ) . Counts of  fecal  col i fo rm 

bacteri a are often h i gh , renderi ng the water qual i ty margi na l  for water s po rts 

such as swi mmi ng and water s k i i ng .  Zoopl ankton found i n  the New Cumberl and 

Pool i ncl ude s peci es a s soc iated both wi th pol l u ted and cl ean water . The New 

Cumberl and Pool supports o n l y  a s parse benth i c  communi ty ,  and the spec i e s  that 

do exi st  are tol erant to pol l ut ion . 

F i s h  nati ve to the O h i o  Ri ver i ncl u de mus ke l l unge , wal l eye , sauger , and 

s potted bas s . These fi s h  prefer c l ean water and thus were genera l l y  not found 

1 0  years ago  in  the  New Cumberl and Pool . They were rep l aced by s peci es  more 

tol erant to pol l u t ion , i nc l udi ng carp , emeral d  s h i ne r ,  sand s h i ner , b l unt-nose 

mi nnow , and channel catfi s h . I mprov i ng  condi ti ons  on  the u pper O h i o  Ri ver i n  

the l ater 1 970s have resu l ted i n  the reappearance o f  sauger and wal l eye . ( 4 ) . 

3 . 1 . 7 . 2  Terrestri a l Ecol ogy 

The Beaver Val l ey Power Stat ion , Uni ts 1 and 2 ,  and the Sh i pp i ngport Sta­

t ion occupy l es s  than 25% o f  the 486 . 8-acre Sh i pp i n gpo rt s i te .  Much o f  th i s  

s i te ,  except the northeast corner where the power stati ons  are l ocated , has  

been l eft in  i ts nati ve , undeve l oped state . The  area to  the  west  of  the  sta­

t i ons i s  a forested communi ty typ i ca l  of  many l ands in western Pennsyl van i a .  

Approximate l y  50% o f  the s i te i s  covered by dec i duous forest , i nc l udi ng  

mapl e ,  oak , cherry , b l ack l ocust , e l m ,  and  dogwood trees . Another 20% of  the 

s i te i s  occupi ed by transmi s s i on l i ne ri ghts -of-way , wh i ch are i n  turn occupi ed 

by shorter trees , s hrub s , and herbs . 

Over 200 s peci es of  b i rds have been i denti f ied  i n  the reg i o n .  These are 

predomi nantl y sma l l woodl and b i rds , i nc l ud i ng woodpeckers , card i na l s ,  c h i c kadee s , 
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and goatsuckers . The undevel oped l ands of the s i te offer su i tabl e nes t i ng hab i ­

tats for these s pec i es . Marsh  and aquat i c  s pec i es have been observed , i ncl udi ng 

mal l ard ducks , red-wi nged b l ackbi rds , and bel ted k i ngfi s hers . 

Snakes , frogs , sa l amanders , and the eas tern box turtl e occur on the s i te .  

Over twenty-fi ve s pec i e s  of mamma l s a re known to occur on the s i te ,  i nc l ud­

i ng rabb i ts , s q u i rrel s ,  woodchucks , wh i teta i l  deer ,  opposs ums , raccoons , foxes , 

mus krats , beavers , weasel s ,  mol es , s h rews , bats , rats , and mi ce . 

3 . 1 . 7 . 3  Endangered and Threatened Spec i es 

Endangered and threatened wi l dl i fe and p l ants are l i s ted i n  50 CFR 1 7 . 

Those occurr i ng i n  Pennsyl van i a  are l i s ted i n  Appendi x  D .  No  endangered or 

threatened s pec i es are known to exi st at Sh i pp i ngport or i n  the i mmedi ate 

v i c i n i ty ,  except for occa s i onal tran s i ent  spec i es . ( 5 )  

3 . 1 . 8  Soci oeconom i c  Env i ronment 

The soci oeconomi c envi ronment of the S h i pp i ngport area i s  domi nated by the 

s teel and power i ndustries , by the l a rge c i t i es of P i ttsburgh  and Youngs town , 

and by a popu l at i on of approx i mate l y  one mi l l i on peop l e  l i v i ng wi th i n  a 50-m i l e  

radi us . The presence ( or a bsence) of the smal l l abor force of approximate ly  

1 80 ( max i mum) needed to  decommi s s i on the Sh i pp i ngport Stat i on wi l l  have l i ttl e 

effect on the soc i oeconom i c  envi ronment of the area ( see Secti on 4 . 5 ) . 

3 . 2  SH I P P I NGPORT STAT ION  

The  Sh i pp i ngport Atom i c  Power Stat ion was constructed in  the  m id- 1 950s as  

a j o i nt p roject of  the  U . S .  Government and the  Duquesne L i ght  Company on l a nd 

owned by Duquesne L i gh t .  The nucl ear reacto r port i on of the s tati on i s  owned 

by the DOE and the turbi ne-generator port i on of the p l ant i s  owned by Duquesne 

L i gh t .  The reactor port i on of the s tat i on has been operated s i nce 1 957 by 

Duques ne L i ght  under s uperv i s i on of the DOE l s  D i v i s i on of Naval Reactors . The 

reactor i s  currentl y operati ng w i th a l i ght water breeder reactor ( LWBR ) core . 

3 . 2 . 1  P l ant De scripti on and H i story of Operat ion 

The Sh i pp i ngport Stati on con s i s ts of a PWR cu rren tly rated at 72 MWe , 

a turbi ne-generator for generati ng e l ectri c i ty ,  a radwas te bu i l d i ng ,  and other 
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faci l i t i es appropri ate to the operati on of the s ta ti on as a tes t  reactor and as 

a power-produc i ng fac i l i ty .  S h i pp i ngport Stat i on s tructu res are shown i n  F i g ­

u re 3 . 2- 1 . Aer i al v i ews of the s tat i on i n  rel ation  to the Beaver Val l ey nuc l ear 

pl ants , to the Bruce Mansf iel d coal - f i red pl ants , and to the surrou ndi ng area 

are s hown i n  Fi gures 3 . 1 - 2 ,  3 . 1 - 3 ,  and 3 . 1 -4 .  

S i nce constructi o n ,  the reactor has been operated for DOE ( formerly the 

Atomi c Energy Commi s s i on ) primar i l y  to i nvesti gate the techn i ca l , practi cal , and 

evo l ut i onary cons i derati ons i nvol ved i n  the use  of nucl ear energy for the pro­

ducti on of el ectr i c i ty for commerc i a l  u se . 

Dur i ng i ts h i s tory ,  the Sh i pp i ngport Stat ion has operated wi th two l i g h t  

water coo l ed ,  seed-b l anket , PWR cores , and wi th the present LWBR  core . The 

primary coo l ant sys tem of the Sh i pp i ngport S ta ti on conta i ns fou r  coo l an t  l oops , 

a pressuri zer , and a s soci ated val ves and p i p i ng .  Inc l ud i ng the associ a ted sec­

ondary s team- produc i ng c i rcu i t ,  th i s  des i gn concept i s  essenti a l l y  tha t  u sed by 

a l l commerc i a l  PWRs i n  th i s  country ( Fi gure 3 . 2- 2 ) . 

The two boi l er chambers , l ocated on ei ther s i de of the central reactor 

chamber , are d i v i ded i nto two s h i el ded compartments , as shown i n  F i gure 3 . 2- 3 .  

Loops  l A  and l C , separated by a concrete s h i el d wal l ,  are l ocated i n  one cham­

ber ; l oops  l B  and 1 0  are s i mi l ar ly  l ocated i n  the other chamber . Shi e l d i ng 

around each l oo p  compartment i s  des i g ned to permi t personnel to enter the com­

partment of a s hut  down l oop  wh i l e  the res t  of the pl ant i s  operati ng at three­

l oop  power capa bi l i ty .  

PWR Core 1 began operat ion i n  December 1 957  wi th a des i gn e l ectr i ca l  power 

output  of 68 MWe gros s .  I t  u nderwent three parti a l  refuel i ngs  ( seed repl ace­

ments ) before suspend i ng power operati ons i n  1 964 . The pl ant was then mod i f i ed 

to permi t operat ion  of PWR Core 2 wi th a des i gn el ectr i cal  power output  rati ng 

of  1 50 MWe gros s . Core 2 was devel oped to demons trate h i gher core performance 

than Core 1 i n  terms of power dens i ty ,  power rati ng , and core l i fetime . Th i s  

core began operat ion  on Apr i l  30 , 1 96 5 ,  was parti a l l y  refuel ed i n  1 969 , and was 

shut  down i n  February 1 974  fol l owi ng fai l u re of the tu rbi ne-generator . Defuel ­

i ng operati ons  were then begun i n  preparation  for LWBR core i ns ta l l ati on  i n  

1 977 . Heat over 1 00 MWe from PWR Core 2 was dumped to a heat d i s s i pation  sys­

tem i n  order not to exceed the turbi ne-generator capac i ty of 1 00 MWe . 
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The LWBR co re i s  des i gned to create new fi s s i l e  u ran i um-233 from the i nter­

acti on of  ferti l e  thori um-232 wi th neutrons from the fi s s i on of  u ran i um-233 . 

Thori um-232 and u rani um-233 were the ori g i na l  components of  the LWBR fue l e l e ­

men ts . The stati on reactor p l ant system accommodated the LWBR core w ith  on ly  

minor  mod i fi cati ons . Add i t i onal  pl ant mod i fi cations have been undertaken vol ­

untari l y  to meet upgraded cri teri a i n  NRC regu l atory gu i des  and i n  1 0  CFR 50 , 

Appendi x  A ( des i gn cri teri a that have evol ved s i nce ori g i nal  constructi on ) . 

These add i t i onal  modi fi cati ons dea l t  pri nci pal l y  wi th the eng i nee red safe ty 

system that i s  p rov i ded to mi t i gate the consequences of  po stul ated acci dents . 

Rou ti ne operation  of  the s tation  produces 72  MWe of  e l ectri cal power , 

requ i res once -through coo l i ng water i n  the amount o f  62 1 , 000 ki l o l i ters per 

day , and produces approx imatel y  233 m3 of  sol i d  rad i oacti ve was te each year .  

The 1 30 workers rece i ve a co l l ecti ve radi ation  dose o f  approx i mate l y  3 7  man ­

rem per year .  L i q u i d  and gaseous rel eases are routi ne l y  mon i tore d  and do not 

exceed the l i mi ts  in 1 0  CFR 20 o r  in the appl i cab le  S tate of  Pennsyl van i a  

permi ts . 

3 . 2 . 2  I nventory of Rad i oacti v i ty 

An est imate of  the i nvento ry of radi oacti v i ty contai ned i n  the s tat ion 

afte r the fuel has been removed i s  necessary to determi ne the requ i rements for 

radi oacti ve was te packag i ng , s h i pp i ng , and d i sposal , as wel l as to determi ne 

the opti mum l ength of t ime for radi oact i ve decay du ri ng safe storage . A know­

l edge of the i nventory i s  a l so useful i n  cal cu l ati ng occupational  rad i ation  

dose  rates to  be expected from var ious  decommi s s i on i ng acti v i t ie s . Some of  

these  do se rates can  be  measured now , but  mo st  are mo re conven iently  ca l cu l ­

ated from the i nventory because of  the comp l i cati ng p re sence of the reactor 

fuel . 

The i nvento ry of radi oacti v i ty con s i s ts of  neutron act i vation  products i n  

the pressure vesse l  and i ts i nte rnal s ,  neu tron acti vati on  products i n  the neutron 

s h i e l d ,  contami nants in the reactor p l ant fl u i ds ,  contam i nants in the reactor 

p l ant fl u i d  systems and radwas te systems , and , to a l es ser  extent , ne utron 

act i vati on p roducts i n  concre te and i n  the metal reacto r  chamber conta i ne r .  

The most  recent esti mate of  the acti vati on of  the p ressure ve sse l  and i ts 

i nte rnal s i s  based on 84 , 093  effect i ve fu l l power hou rs ( EFPH ) o f  reactor 
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operat ion  ( 2 7 ,781 hr  for PWR Co re 1 , 23 ,81 2 hr  fo r PWR Co re 2 ,  and 32 ,500 hr  

est imated for the  LWBR Co re ) . Th i s  e st imate i s  g i ven i n  Tabl e 3 . 2- 1  for a 

t i me of  2 years after shu tdown when vessel -removal act i v i t i es wou l d  beg i n . 

The total curie  con tent i s  approx imate l y  1 3 ,320 curies . 

TABLE 3 . 2 - 1 . E st imated Rad i oacti v i ty i n  Curies  of  Sh i pp i ngpo rt Reactor Vesse l  
and  I n terna l s  at 2 Years Afte r Reactor Shutdown 

Bottom P l a te 

Seal and Refl ector 
Support R i ng 

F i l l e r  Un i ts 

Upper Co�'e Ba rre 1 

Lower Core Ba rre 1 

Therma l  S h i e l d  

Vessel C l add i ng 

P re s s u re Vessel 

Neutron Sh i e l d  Tank 

Total s 

1 6 . 24 

2 . 501 

0 . 063 1 , 936 

0 . 001 6 7 . 93 

0 . 225 1 , 861 

0 . 4 1 3  1 , 2 1 7 

0 . 030 66. 1 8  

7 1 7 . 5 

�.Q.... 
0 . 732 6 , 0 7 7  

1 24 . 7 0 . 36 2  5 5 . 61 

6 . 344 0 . 060 8 . 266 

1 96 . 9  

1 7 . 1 6 

1 , 820 0 . 90 1  1 24 . 9  0 . 006 

O . U'13 
3 , 882 

1 3 1 . 9  48 . 38 0 . 1 20 1 5 . 42 

1 , 2 7 7  

3 , 0 29 

1 68 . 7  

1 4 7 . 4 

._2�. 50 

6 , 644 

0 . 802 1 1 1 . 2  0, 004 0 . 00 1  0 . 20 3  3 , (50 

1 . 980 256 . 4  0 . 00 /  0 . 0 1 4  0 . 004 0 . 00 1  O . OO !  0 . 1 66 4 , 505 

0 . 1 6 1  (0 . 36 O . UOR 255 . 4  

0 . 00 3  0 . 392 0 . 04 7  0 . 0 1 2  865 . 4  

Q-=-.QQ.l. - - .Q.,_QJ� ___ .?J2.� 
4 . 390 592 . 6  0 . 00 1  0 . 02 7  0 . 052 0 . 0 1 3  0 . 001  0 . 3 7 7  1 3 , 3 1 9  

Cool i ng and  radwaste system con tam inants con s i st of  co rros ion products 

from the pressure vesse l  and i ts i n ternal s and , to a l esser  extent , fi s s i on 

products and tran suran i cs from natu ral  consti tuents of the fue l cl add i ng and 

po s s i b ly  from fue l rods con ta i n i ng cl add i ng de fects . The i nte rnal su rface 

rad i oacti ve contami nation ( crud )  i n  p i p i n g and components i s  depos i ted p ri ­

ma ri l y  i n  the reactor coo l ant system but i s  a l so i ntroduced to auxi l i ary sys ­

tems v i a  puri fi cation and l i qu i d  waste d i s posa l  systems . Based on reactor 

cool ant samp l e  data for three sampl i n g peri ods , ( 6 )  the  typ i cal  re l at i ve coo l ant 

acti v i ty 1 20 hours afte r sampl i ng i s  shown in Tabl e 3 . 2-2 . Total abso l ute crud 

acti v i ty i s  esti mated to be approx imate l y  20 cu ri es . Th i s  amount can be fu rther 

reduced by effecti ve deco ntami nation procedure s .  I t  i s  not l i ke l y , howeve r ,  

that decon tami nat i on o f  p i p i ng and components wi l l  reduce rad i ation  dose  to 

the extent that rad i at ion protection procedures  may be abandoned duri ng e i ther 

i mmedi ate or  defe rred d i sman�ement .  I t  i s  evi dent that the pri ma ry contami nants 

depo s i ted on  i nte rnal  su rfaces wi l l  be 58Co , 60Co , and 59Fe . 58Co and 60Co are 

expected to be the con tro l l i n g  i sotopes ( over 85 pe rcent of  the act i v i ty )  

wi th re spect to gamma dose to the workers duri ng earl y  coo l i ng and radwa ste 
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TABLE 3 . 2-2 . Rel at i ve Reactor Cool ant I nventory 1 20 Hours  afte r samp 1 i ng ( a , b )  

Percent of Gross  Crud Act i v i t� Ave rage % 
o f  Gross  Crud 

Act i v i t� Nov . 77 
SamE1 e Date 

May 78 Nov . 78 Acti v i t� 

58Co 34 . 6  50 . 6  5 1 . 1 45 . 4  
60Co 44 . 3  45 . 7  36 . 1  42 . 0  
5 1 Cr  3 . 0  0 . 4  0 . 0  1 . 1 
54Mn 1 . 7 2 . 6  0 . 2  2 . 2  
59Fe 1 0 . 5  5 . 7  2 . 6  6 . 3  
95Zr 0 . 4  0 . 2  0 . 4  0 . 3  

Total 94 . 5  1 05 . 2  90 . 4  9 7 . 3 

-
( a )  Data from Reference 6 .  
( b ) Total acti vi ty i s  estimated to be approx imate ly  

20  C i . 

system removal . Radi oacti ve con tami nants i n  the fl u i ds wi l l  be removed by the 

exi st i ng evapo rati on and i on exchange systems . After fi nal  process i ng of  rad i o ­

act i ve fl u i ds , 9 0  C i  o f  acti v i ty are expected to rema i n  i n  evaporator concentr­

ates and 207 C i  are expected to rema i n  in s pent res i ns , i nc l u d i ng exi st i ng  

s pent res i ns .  Curi e content of the acti vated s h i e l di ng concrete has  not yet 

been determi ned . I t  wi l l  probably be s hown to be l es s  than 4 Ci ( see Sec-

t ion 7 . 3  of  Reference 7 ) . Curi e content of  the reactor chamber conta i ner 

wi l l  p robabl y a l so be smal l .  

At the t ime of  decommi s s i on i ng , the i nventory , or  total cur ies  of each i so ­

tope i n  the stati on , mus t  b e  determi ned aga i n  t o  i denti fy the type a n d  quanti ty 

of radi oacti v i ty fo r s h i pp i ng and buri a l  purposes . 

3 . 3  WASTE D I S POSAL AREAS 

Present p l ans cal l for d i s posa l  of radi oacti ve wastes at a federal l y  owned 

rad i oacti ve waste d i s posa l  s i te at Savannah Ri ver , South Caro l i na , or  at Hanford , 

Was h i ngton . These s i tes are approx imatel y  7 1 5  and 2380 h i ghway mi l es ,  res pec­

t i vel y ,  from Sh i ppi ngpo rt .  The affected envi ronments and the env i ronmental 
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i mpacts o f  rad i oact i ve waste d i s posal  act i v i t i es at Savannah Ri ver and Hanfo rd 

are d i s cussed i n  Refe rences  8 an d 9 ,  res pecti vel y .  The affected envi ronments 

are s ummari zed here in Secti ons 3 . 3 . 1 and 3 . 3 . 2 , and the envi ronmental i mpacts 

are d i s cu s sed in Sect ion 4 .  Nonradi oact i ve hazardous  was tes  wi l l  be d i s po sed 

of  at appropri ate s i tes near Sh i pp i ngpo rt ( see Sect ion 3 . 3 . 3 ) . 

3 . 3 . 1 Savannah R i ver  

The  Savannah Ri ver Pl ant was establ i s hed in  the  earl y 1 950s as a nucl ear 

mater ia l  producti on fac i l i ty for the Fede ral Government . The s i te covers about 

300 square mi l es on the north s i de of  the Savannah R i ve r  and has  J ocated on i t  

th ree n ucl ear producti on reactors ( two others are not p resentl y i n  servi ce ) , 

two chemi ca l  sepa rati on p l ants , tan k farms for l i qu i d  rad ioact i ve waste s tor­

age , buri a l  grounds for sol i d  radi oact i ve waste d i sposal , a fuel and target 

fabri cation  area , and a heavy water p roducti on and recovery fac i l i ty .  

The c l i mate i s  warm and wet , wi th an ave rage ra i n fal l of 4 7  i n ches . The 

wate r tab l e  unde r the sol i d  rad i oact i ve waste buri al gro und ave rages 45 feet 

be l ow the  s u rface . Ra i nwate r  can mi grate downward through the buri a l  ground 

and then l ate ral l y  to s u rface wate r .  M i grat ion t ime to the nearest  stream i s  

ca l cu l ated to be approx imate ly  70 yea rs . The p robab i l i ty o f  hurri canes , to r­

nadoes , and ea rthquakes i s  moderate , but the p robab i l i ty of these events affect­

i ng sol i d  waste d i s posal  act i v i ti e s  is  l ow ,  because rad i oacti ve sol i d  wastes 

are cove red wi th so i l when pl aced in the bu r ial g round . 

I n  1 972 the enti re Savannah R i ve r  Pl ant  was des i gnated as  a Nati onal En v i ­

ronmental Research Park . Over 90% of  the s i te i s  covered by p i ne and hardwood 

fo rests ; however , the bu ri a l  grounds have been deforested . An i mal l i fe i s  abun ­

dant i n  hab i tats that range from i n fert i l e  dry h i l l tops to cont inua l l y  fl ooded 

swamps . Endangered s pec ies  known to occur at Savannah Ri ve r ( see Append i x  D )  

are the red-cockaded woodpecke r  ( general l y  associ ated wi th ove r-mature p i ne 

fore st  ha b i tat)  and the Ameri can a l l i gator ( genera l ly  associ ated wi th ri ver/ 

wetl and hab i tat ) . The bu ri a l  ground area does not provi de breedi ng  or  nest i ng 

habi tat for these two s pec i es . A b i ol og i cal assessmen t  i s  presentl y unde rway 

fo r the ent i re Savannah Ri ver P l ant  i n  orde r to determi ne the effect of  pl ant 

act i vi t ie s  on these and other s pec i e s . Th i s  asses sment i s  be i n g  conducted by 

the DOE i n  cooperat i on wi th the Ashevi l l e ,  No rth Caro l i na ,  offi ce of the U . S .  

F i s h  and W i l d l i fe Serv i ce .  
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An area of  1 95 acres ( 79 h a )  has been e stab l i s hed as  a radi o acti ve so l i d  

waste buri a l  gro und at Savannah R i ver . As of January 1 980 , approxi matel y  78 

acres ( 32 ha ) remai ned avai l ab l e for d i sposal  p u rpo se s .  ( 1 0 )  No l and  not a l ready 

dedi cated to the d i s posal  of rad i oacti ve was te s  wou l d  be requ i red at Savannah 

R i ver  for the d i s posa l  of Sh i pp i ngpo rt rad i oact i ve waste s , even i f  a l l the 

Sh i pp i ngport radi oacti ve wastes were sent to Savannah  R iver .  

3 . 3 . 2  Hanford 

The Hanford s i te was establ i s hed i n  the earl y  1 940s for the pu rpose  of  

p roduc i ng p l uton i um for the  Federal Government .  The  s i te covers about  570 square 

mi l es i n  southeaste rn Was h i ngton , and i s  bounded on the north and east by the 

Co l umb i a  R i ver .  Faci l i t i es l ocated on the s i te i ncl ude one operati ng p l u to n i um 

product i on reacto r ( e i ght others are no l onger i n  serv i ce ) , the Fast Fl ux  Tes t  

Faci l i ty , fue l rep roce s s i ng faci l i t i e s , tan k  farms for l i q u i d rad i o acti ve waste 

s to rage , buri a l  g rounds fo r d i s posa l  of  l ow-l evel rad i oacti ve was tes , fuel 

fabri cation  faci l i t i e s , and a research and devel opment fac i l i ty .  Part of  the 

s i te has been l eased for the con struction  of three comme rci a l  power reactors . 

A 1 20 square mi l e  a rea i n  the wes te rn porti on o f  the s i te i s  dedi cated to the 

Ari d Land Eco l o gy Reserve . 

The semi -ari d cl imate i s  hot i n  s ummer and coo l i n  wi nte r .  The average 

ra infal l i s  l es s  than 7 i nches per year .  The wate r tab l e beneath the so l i d  

rad i oacti ve waste d i s posa l  a rea i s  1 50 to 300 feet bel ow the s u rface . The 

probabi l i ty of  tornadoes and earthquakes i s  l ow ;  a l though moderate to h i gh 

w i nds occu r  annual l y .  So l i d  wastes are cove red w ith  so i l  each day , o r  more 

often , i n  o rde r to reduce the pro bab i l i ty of  wi nds affecti ng the d i sposal  

acti v i t i e s . 

Vegetati on on the s i te con s i sts  typ i cal l y  of  sage bru s h , Rus s i an th i st l e ,  

and g ras ses . A few mul e deer exi s t  at Hanfo rd . Other an i mal s i nc l ude the 

cottontai l  rabbi t ,  the Great Bas i n  po cket mou s e , and the chukar partri dge . 

The on l y endangered and threatened spec i e s  found on the Hanford Reservati o n  

i s  the bal d eagl e .  I t  i s  not found , howeve r ,  at the bu ri a l  g round s i te ( see 

Appendi x  D ) . 
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An area of 42 acres ( 1 7  ha ) has been u sed ( l O ) for the d i s posa l  of rad i o ­

acti ve wastes o n  the Hanfo rd s i te . Many more acres are ava i l abl e for rad i o ­

acti ve waste d i s posal  a t  Hanford , i f  necessary ,  because o f  the l a rge s i ze of  

the  s i te and  the  rel ati ve homogene i ty and  semi -ari d character of  the  envi ron ­

ment . Mo re than adequate space i s  ava i l ab l e  for the d i s posal  of  l ow-l evel 

rad i oacti ve was tes from S h i p p i ngport . 

At both Savannah R i ve r  and Hanfo rd , d i s posa l  o f  rad i oact i ve was te from 

S h i pp i ngpo rt wi l l  be i n  acco rdance wi th DOE po l i cy at the t ime o f  d i sposal . 

3 . 3 . 3  Nonradi oacti ve Hazardous  Was te D i sposa l  S i tes 

Hazardou s  wa ste may a l so be rad i oacti ve ( bo rated wate r , decontami nation 

aci ds , as bestos p i pe i n s u l ation ) and wi l l  e i ther be treated in  the s tat ion ' s  

l i qu i d  radi oact i ve was te hand l i ng system or wi l l  be handl ed as so l i d  rad i o­

acti ve waste . Nonradi oacti ve hazardous  waste can be d i s posed o f  i n  nearby 

hazardous  was te d i s posal  s i tes  upon approva l of the Bureau of Sol i d  Wa ste 

Management of the Pennsyl van i a  Department o f  Env i ronmenta l  Resources .  Two 

such  d i s posal  s i tes  are the Mi l l  Serv i ce Company s i te nea r Bu l ga r ,  Penn syl van i a , 

and the Industri a l  Wa ste D i v i s i on o f  CENCO s i te near Darl i ngton , Pennsy l van i a .  

( E . 5 )  Other l es s  haza rdou s  waste , i nc l ud i ng l ow concentrations  o f  a sbestos and 

demo l i tion  ( non - radio l og i cal , non-hazardous ) was tes , may be bu ri ed i n  san i ta ry 

l andfi l l s  such as the Brown i ng Ferri s Industries  l andfi l l  i n  I mperi a l , Penn syl ­

van i a ,  nea r the P i ttsburgh  a i rpo rt and the Ke l ly Run Company l andfi l l  on Route 5 1 , 

near the Al l eg heny and Westmore l and county l i ne . D i s posa l  of  th i s  waste i s  a l so 

s u bj ect to the approval of  the Pennsyl van i a  Bureau of  Sol i d  Waste Managemen t .  

3 . 4  TRANSPORTAT I ON ROUTES 

Rad ioact i ve was te wi l l  be tran s po rted by truck to the federa l l y  owned 

rad i oacti ve waste d i s po sal  s i tes  at Hanford or  Savannah Ri ver , a l ong d i rect , 

i n te rs tate h i ghway rou tes i n  accordance wi th DOT regu l at i ons ( 49 C FR 1 70 - 1 89 ) . 

Two pos s i b l e  tru ck rou tes  to �ach fac i l i ty are s hown on F i gure 3 . 4- 1 . 

One feas i b l e  rou te to Hanfo rd fo l l ows I n terstate H i g hway 1 -76 no rth to 

C l eve l and , then 1 -80-90 west  through To l edo to C h i cago . I t  then fo l l ows 1 - 90 

to R i tzvi l l e ,  Was h i ngton , and from R i tzv i l l e on s tate h i ghways to Hanford . The 
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d i stance by th i s  route i s  about 2 , 380 m i l es .  An a l te rnat i ve route to Hanfo rd 

takes 1 - 76 and 1 -79 south to 1 -70 ; then 1 - 70 west to I nd i anapo l i s , I nd i ana ; 

1 -74 west to Sal t Lake C i ty ,  Utah ; north on I -80N to H i n k l e ,  Oregon , and state 

h i ghway route s  to Hanfo rd .  Th i s  route avo i ds major c i t ies  except fo r P i ttsburgh , 

and the total mi l eage i s  2 ,620 m i l e s . 

Cross  connections  between these two routes exi st at several po i nts : at 

Ch i cago , I l l i no i s , on I -55 ; at Des Mo i nes , I owa , on 1 -35 ; at Omaha , Nebra s ka , 

on 1 -29 ; at Cheyenne , Wyom i n g , on 1 -25 and at Pocatel l o ,  I daho , on 1 - 1 5 .  

A feas i b l e  truck route to Savannah  R i ver  takes 1 - 76 south to P i ttsburgh ; 

1 -79 to Charl otte , No rth Caro l i na ;  1 -85 and 1 -26 south to Col umb i a ,  South 

Caro l i n a ; 1 -20 south to Augu sta , Geo rg i a , and then on state h i ghways to Savan ­

nah R i ve r .  The d i stance of  th i s  rou te i s  about 7 1 5  mi l es . An al te rnati ve rou te 

to Savannah  R ive r  takes 1 - 76 south to P i ttsburgh ; 1 -70 and 1 -81 south to Roanoke , 

V i rg i n i a , then state h i ghways to Charl otte and 1 -85 and 1 -26 south to Co l umbi a , 
1 -20 to Augu sta and state h i ghways to Savannah R i ve r .  The di stance o f  th i s  

ro ute i s  about 750 mi l es .  

Barge s h i pment  i s  po ss i b l e  for the reactor ves sel  i f  i t  can be removed i n  

one p i ece and be adequate l y  s h i e l ded . Load i ng fac i l i t i e s  a t  Beaver Va l l ey woul d 

be used or  new faci l i t ies  wou l d be bu i l t  o r  a s sembl ed at S h i pp i ngpo rt . At both 

Savannah  Ri ver  and Hanfo rd , overl and trans po rt from the exi s t i n g  ba rge doc k  to 

the buri a l  ground wou l d  be requ i red . A fea s i b l e  ro ute to Hanford wou l d  be down 

the O h i o  Ri ver to the Mi s s i s s i pp i  R i ver , south on the Mi s s i s s i pp i  R i ver to the 

Gu l f  of Mex i co , th rough  the Panama Canal , north on the Paci f ic  Ocea n to the 

Col umb i a  R i ve r ,  and up the Co l umbi a R i ve r  to Hanford . The d i stance by barge 

to Hanfo rd i s  about  7 ,800 mi l es . A barge route to Savannah  R iver  wou l d  be 

down the Mi s s i s s i pp i  R i ver , through the Gul f of Mex i co , a round F l o r i da , and 

up  the Savanna h R iver  to the bu ri a l  s i te .  The d i stance by barge to Savannah 

R ive r  i s  about 2 , 600 mi l e s .  Ba rge s h i pments wou l d  be i n  accordance wi th the 

regu l at ions of  the U . S .  Coast  Guard ( 46 CFR 1 46 and 1 49 )  and wi th the regu l a ­

t ions  o f  the DOT (49 CFR 1 70- 1 89 ) . Poten ti a l  barge routes  a re shown i n  

F i g u re 3 . 4- 1 . 

Ra i l  transpo rt may al so be used for the pressure ve sse l  and for the 

i n te rna l s .  Rou te s  wou l d  have to be eval uated at the t ime of  s h i pment . Al so ,  
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l ocal transpo rt on a tracked or mul tiwheel ed transporter mi ght have to be 

arranged at both Hanfo rd and Savannah R i ve r ,  i f  the re i s  no ra i l  spur  to the 

sel ected bu ri al ground . Ra i l  s h i pments wou l d  be in accordance wi th the regu­

l ati ons of  the  DOT ( 49 CFR 1 70- 1 89 ) . Ra i l  transport route s are s hown i n  

Fi gure 3 . 4- 1 .  Two potent i a l  ra i l  rou tes are pos s i bl e  to Hanford . Both wou l d  

use the Bal t imore and Oh io  ra i l road from Sh i pp i ngport to Ch i cago . From Ch i cago 

one route wou l d  ta ke the Burl i ngton  Northern to Hanford v i a  Spo kane , Was h i ngton . 

Th i s  rou te i s  about 2 , 350 mi l es l ong . The other route wou l d take the Uni on 

Paci fi c Ra i l road from Ch i cago to Hanford v i a  Sal t Lake C i ty ,  Utah . The d i s ­

tance by th i s  route i s  about 2 ,5 50 mi l es .  

There i s  one feas i b l e  ra i l  route to Savannah Ri ver . I t  goes from Sh i p ­

p i ngport t o  Was h i ngton D . C .  on the Ba l ti more and O h i o  Ra i l road and from Wash­

i ngton D . C .  to Savannah R ive r  on  the Southern Rai l way system .  The d i stance of  

th i s  route is  about  860 mi l es .  

Ai r s h i pment of rad i oacti ve waste i s  not contemp l ated . 

S h i pment d i stances for a l l  of the vari ous  transport mode s are summari zed 

in Tabl e 3 . 4- 1 . 

TABLE 3 . 4- 1 . S h i pp i ng D i stance for Potent i al H i ghway , Barge , and Ra i l  Routes 
for Tran s po rt i ng  Sh i pp i ngport Decommi s s i on i ng Waste to Savanna h 
R i ve r  and Hanfo rd 

Sh i pment 
Al ternati ve 

Truck  - Hanford 
1 -90 Route 
1 -80 Rou te 

Truck  - Savanna h Ri ver 
Thru Charl eston , WV 
Thru Roanoke , VA 

Ra i l  - Hanford 
Burl i ngton Northern 
Un i on Pac i fi c  

Ra i l  - Savannah R i ve r  
Southern Rai l way System 

Barge - Han ford 

Ba rge - Savannah Ri ver 
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2 , 380 
2 ,620 

7 1 5 
7 50 

2 ,350 
2 ,550 

860 

7 ,800 

2 ,600 
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4 . 0  ENV I RONMENTAL CONSEQUENCES 

The envi ronmental consequences of  decommi s s i on i ng a nucl ear reacto r  must 

be vi ewed i n  a d i fferent l i ght  than the envi ronmental consequences of  bu i l d i n g  

and operati ng the same reactor .  Th i s  i s  because decommi s s i o n i ng ends the ope ra­

ti on of  the reactor ,  ends the envi ronmental i mpact o f  o pe rati ng the reacto r ,  

and serves to re store the envi ronment by removi ng the rad i oacti v i ty from the 

s i te or by i so l ati ng  i t  effecti ve l y  from the envi ronmen t .  Bu i l d i ng and opera­

t i ng  the reactor , on the other hand , necessari l y  i mpact the envi ronment on  both 

a tempo rary bas i s  duri ng constructi on and on a conti nu i ng bas i s  duri ng  ope rat ion . 

The pri nci pal  envi ronmental consequences o f  decommi s s i on i ng a reacto r  are 

occu pati onal  rad i ati on dose and commi tment o f  l and and other resource s to the 

d i sposal  of  rad i oacti ve was tes . These are the env i ronmental factors of i mport­

ance i n  sel ecti ng  an appropri ate a l ternati ve for decommi s s i on i ng the Sh i pp i ngpo rt 

Stati on . Add i ti onal facto rs that wi l l  affect the sel ection of  the decommi s s i on­

i ng  a l te rnati ve i nc l ude co st , publ i c  rad i at i on dose , l ongev i ty of the  entombment 

structu re i n  re l at i on to  the  hal f-l i ves  of i mpo rtant radi oacti ve i sotopes , and 

the potenti a l  for re l ease of  rad i ation  from a breach in the safe storage o r  

entombment structure . I n  the case of  the Sh i pp i ngport Stati on , the agreement 

between DOE and  Duquesne L i ght  wi l l  al so be a facto r in  sel ecti ng the  decommi s ­

s i on i ng al ternati ve ( see Sect ion 1 . 1 . 1 ) .  

Othe r envi ronmental i mpacts are e i ther i nconsequent i al or  are reasonabl y 

s i mi l ar no matter wh i ch a l ternati ve i s  chosen , and thus wi l l  have l i ttl e i mpact 

on the cho i ce of decommi s s i on i ng a l te rnat i ve .  Fo r examp l e ,  no l and wi l l  need 

to be cl eared at the reacto r  s i te fo r decommi s s i on i n g  and very l i ttl e l and wi l l  

need to be cl eared at the radi oacti ve was te d i s posal  s i tes . Thus , the re wi l l  

be l i ttl e i mpact on  terre s tri al systems . Nor wi l l  there be much i mpact on 

aquati c systems because : 1 )  no new wate r i ntake o r  d i scharge structure s  wi l l  

be requ i red for decommi s s i on i ng , 2 )  much l es s  wate r wi l l  be used  i n  decommi s­

s i on i ng than i n  o pe rati on , and  3 )  the re l at i ve ly  smal l amount o f  wate r d i s ­

charged to the ri ver i n  decommi s s i on i ng wi l l  confo rm to the s tandards i n  the 

exi s t i n g  NPDES pe rmi t ,  1 0  CFR 20 , and DOE O rder 5480 . 1 A .  I t  s hou l d be noted , 
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however , that temporary l oadi ng fac i l i t ie s  may need to be constructed at S h i p ­

p i ngport i f  i t  i s  dec i ded to remove the pressure ves se l  i n tact and to transport 

i t  by barge to a d i sposal  s i te ,  and i f  i t  i s  dec i ded not to u se the exi st i ng  

Beave r Val l ey barge dock . ( E . 6 )  S i mi l arl y ,  the onl y impacts on a i r  qual i ty 

w i l l  be from the automob i l es o f  the decommi s s i on i ng workers ( 1 80 maxi mum , 

1 30 operation  and ma i n tenance worke rs are emp l oyed now ) , from fuel  d ri ven 

equi pment u sed i n  decommi s s i on i ng , and pos s i b l y  from some concrete demo l i t i on 

acti vi t ie s . Thus , a i r  qual i ty impacts are mi n i ma l  compared to the a i r  qual i ty 

i mpacts from con structi on and from the automobi l es of  the 1 600 construction 

wo rke rs at the i mmedi ate ly  adj acent Beaver Val l ey 2 pl an t .  I t  i s  i mportant 

to  remember that the  Beave r Val l ey 1 nucl ea r pl ant ( 923 MWe ) is  in  operati on , 

that the Beave r Val l ey 2 nucl ear pl ant ( 852  MWe ) i s  unde r  construct i on , and 

that al l three Bruce Mansfie l d coal -fi red pl ants ( 835 MWe each ) are in opera­

t ion 1 mi l e  from the Sh i ppi ngport Stat i on . Impacts of decomm i s s i on i n g the 

S h i pp i ngpo rt Station  mu st  be cons i dered re l at i ve to the i mpacts of construct­

i ng and operati ng  the nei ghbori ng pl ants ( see Fi gu re s  3 . 1 -2 ,  3 . 1 -3 ,  and 3 . 1 -4 ) . 

Costs and routi ne rad i a ti on doses are d i scussed i n  Section 2 . 0 . Rad i at ion 

effects and acci dents are d i scussed i n  th i s sect i on . Al so d i scussed i n  th i s  

secti on are other poten t ia l  envi ronmental i mpacts that wi l l  pl ay on ly  m inor  

ro l es in  the  sel ecti on of  a decommi s s i on i ng al terna t i ve for the  Sh i pp i ngport 

S tat i on . 

4 . 1  RAD IOLOG I CAL E FFECTS 

Fo r a d i s cu s s i on of the heal th e ffects of smal l amounts of rad i ation on a 

group  of  peopl e ,  one may consu l t the B E I R  Repo rt . ( 1 ) Th i s  repo rt , enti tl ed The 

Effects on Popu l at i on of  Exposure to Low Level s of  I on i z i ng Rad i at i on , was pre­

pared by the Advi so ry Commi ttee on the B i o l og i cal Effects o f  I on i z i ng Rad i a tion 

( BE I R )  for the Nati onal Re search Counci l of  the Nati onal Academy of Sci ences . 

I t  was fi rs t publ i s hed  i n  1 972 ( B E I R  I ) ,  and l ate r rev i sed i n  1 980 ( BE I R  I I I ) . 

The B E I R  repo rt di scu s ses  somatic  effects , genet i c effects , envi ronmental 

effects , and the effects of  rad i ati on on growth and deve l opmen t .  

I n  the case o f  somati c effects , the B E I R  I Report o n  page 9 1  e st imates the 

excess  mortal i ty from al l fo rms of cance r to be 50 to 1 65 deaths per mi l l i on  
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exposed persons per rem duri ng  the fi rs t 25  to 27  years after i rrad i ation . Th i s  

may be expressed a s  50 to 1 65 x 1 0-6 cancer deaths per man-rem i n  the 25- to 27-

year pe riod  fo l l owi ng exposure . The  BE I R  I I I Repo rt on  page 21 2 e st imates  the 

l i feti me ri s k  of  cance r mo rtal i ty to be 77  to 226 exce s s  deaths per mi l l i o n  

exposed persons pe r rad . The B E I R  I I I  Report al so recomputes the 1 972 est i ­

mate based on 1 969-71  l i fe tabl es rather than on 1 967  l i fe tabl es . The new 

1 972 esti mate i s  1 1 7  to 621  deaths per mi l l i on exposed pe rsons pe r rad .  

I n  i ts E I S  on the Management of Commerc i al ly  Generated Radi oact i ve was tes , ( 2 ) 
DOE has anal yzed the experi mental resu l ts and extrapol ations  to l ow rad i at ion  

do ses presented i n  the BE I R  and  i n  o ther repo rts , a nd  ha s  deri ved a range o f  

hea l th effects expected to occu r i n  popu l ati ons exposed t o  l ow l eve l s of  i o n i z ­

i ng rad i ati on . Th i s  deri ved range i s  1 00 to 800 heal th effects per mi l l i o n  man ­

rem . The range i s  the s um of  50 to 500 fatal cancers and 50 to 300 seri ous  

geneti c effects for each  mi l l i on man-rem o f  rad i at ion  exposure . 

Esti mated occupational  and publ i c  radi ation  doses resu l ti ng  from routi ne 

acti v i t i es associ ated wi th each decommi s s i on i ng a l te rnati ve are d i s cussed  i n  

Section  2 . 0  and are summari zed i n  Tabl e 2 . 5 - 1 . Potent ia l  heal th effects asso­

c i ated wi th these occu pati onal  do ses are d i scus sed in  Sect i ons 4 . 1 . 1  and 4 . 1 . 2  

and i n  Appendi � A .  E st imated rad i at i on doses from po stul ated acci dents dur ing  

decommi s s i on i ng are d i scus sed i n  Sect i on 4 . 1 . 3 .  

4 . 1 . 1  Occupational  Rad i at ion Effects 

The radi ation  dose to decommi s s i on i ng workers as a g roup  from the i mme­

d i ate d i smantl ement o f  the S h i ppi ngport Station  i s  conservati ve l y  e st imated to 

be 1 2 75 man -rem . Occupati onal radi at ion doses from safe s to rage fo l l owed by 

deferred d i smantl ement and entombment are est imated to be 505 and 6 1 7 man-rem 

res pect i ve l y .  Expected hea l th effects from these rad i ation  doses range from 

a mi n i mum of  0 . 05 for safe storage fol l owed by deferred d i smantl ement to a 

max i mum of 1 . 02 fo r i mmedi ate d i smantl ement .  

Annual  occupati onal heal th effects may be  deri ved for no act ion  a l te rna­

ti ves . The 37 man -rem per year  occupational  dose  for the no act i on con ti nued 

operat i o n  a l ternati ve wou l d be expected to resu l t i n  3 . 7  x 1 0-3 to 29 . 6  x 1 0-3 

hea l th effects annual l y ;  and the 25  man-rem per year occupational  dose for the 
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no acti on conti nued surve i l l ance al ternati ve wou l d  be expected to resu l t  i n  

2 . 5  x 1 0-3 to 20 . 0  x 1 0-3 heal th e ffects annual l y .  There i s ,  o f  cou rse , no 

occupational  rad i a ti on do se for the no act i on no s u rvei l l ance al ternati ve i f  

the re i s  neve r a need to en te r  the fac i l i ty .  Occupational  heal th effects from 

rout i ne rad i at ion  doses are summari zed i n  Tab l e 4 . 1 - 1 . 

4 . 1 . 2  Publ i c  Rad i at i on Effects 

Publ i c  rad i ation  do ses resu l t  pri nc i pal l y  from the trans port of  rad io­

acti ve was tes . The se doses are g i ven for both Savannah R i ve r  and Hanfo rd i n  

Secti on 2 . 0 .  Publ i c  radi ation  do ses s hown i n  Tabl e 4 . 1 - 1 are fo r tran s po rt of 

al l rad ioact i ve waste to Savannah R i ver .  The res pecti ve ranges of  heal th 

effects for each decommi s s ion i ng al te rnati ve are a l so g i ven i n  Tabl e 4 . 1 - 1 .  

The annual radi at ion  do se to the publ i c  from no act i on conti nued operati on 
i s  man - rem , for wh i ch the range o f  heal th effects i s  1 . 0 x 1 0-4 to 8 . 0  x 1 0-4 

TABLE 4 . 1 - 1 .  Expected Heal th Effects from Decommi s s i on i ng the S h i pp i ngport 
Atom i c  Power Station  

No Action No Acti on No Action  Safe Storage/ 
Conti nued Conti nued No Sur- Inmediate Deferred 
°2eration Survei l l ance ve1 l 1 ance Di smantl ement Di smantl ement Entombment 

(b)  
505 (e ) (d) 

Occupational 37/yr 25/yr 0 1 275 61 7 
Rad iat ion Dose 
(man-rem ) 

3 . 7 x 1 0-3 2 . 5  x 1 0-3 (b )  (e )  (d )  
Occupational 0 0 . 1 3  0 . 05 0 . 06 
Heal th Effects to -3 to to to to 

29 . 6  x 1 0  20 . 0  x 1 0-3 1 . 02 0 . 40 0 . 49 
per year per year 

(b) ( e )  (d )  
Publ i c  Radi ati on 1 per 0 ( a )  28 21 1 6  
Dose (man-rem) year 

( b )  ( e )  
Publ i c  Heal th 1 x 1 0-4 0 ( a )  2 . 8  x 1 0-3 2 . 1  x 1 0 -3 1 . 6 x 1 0 -3 

Effects to 
8 x 1 0-4 to 

22 . 4  x 1 0-3 to 
1 6 . 8 x 1 0-3 to 

1 2 . 8  x 1 0-3 

per year 

( d )  

(a )  Curious members of the publ i c  �u l d  be subjected to dose rates as h igh  as 24 R/ hr , wh ich  woul d 
be fatal to one- hal f of the exposed persons after 1 0  hours . 

( b )  Numbers a re ba sed on total project dura t i on . 
(c ) Numbers a re ba sed on the act i ve periods of prepara t i on wo rk for safe storage 

and the execut i on of deferred d i smantl ement . 
( d )  Numbers a re based on the act i ve periods of p repara t i on wor k  fo r entombmen t .  
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per year .  There i s  no rad i at i on dose to the publ i c  for no act ion  conti nued 

s u rve i l l ance i f  no b rea kdown in s u rve i l l ance occurs . The rad i at i on dose to curi ­

ous  members of the pub l i c  cou l d  be as h i gh as 24 R/ hr  for no acti on no s u rve i l ­

l ance . Th i s  wou l d  res u l t i n  cl i n i cal  symptoms afte r a few hou rs exposure , and 

death to approx i mate l y  50% of  the persons expo sed after 1 0  hours exposure . 

Heal th effects from rad i at i on doses are summari zed i n  Tabl e 4 . 1 - 1 .  

4 . 1 . 3 Rad i at ion  Do ses  from Po stu l ated Acc i dents 

Equ i pment fa i l u re ,  human error , and fa i l u re o f  necessary serv i ce s  cou l d 

resu l t i n  acci dents that wou l d  cause the re l ease of rad ionuc1 i des  dur ing  decom­

mi s s i o n i n g  of  the Sh i pp i ngpo rt Station . However , after the s pent fue l has been 

s h i pped from the faci l i ty ,  the i nventory of rad ionuc1 i des  present wi l l  be s i g­

n i fi cant ly  smal l er than the i nvento ry duri ng reactor operat i on . Al so , s i nce 

there i s  no pos s i bi l i ty of  a cri t i ca l  nuc l ear reaction and s i nce there i s  no 

h i gh -temperatu re , h i gh-pres s u re water or steam p resent to supp ly  stored energy , 

the dri v i n g  fo rce fo r d i spersal  of  the rad i onuc 1 i des  i n  an acc i dent i s  re l a ­

t i ve ly  weak  duri ng reactor decommi ss i on i ng acti v i t i e s . 

The i n vento ry of rad i oacti v i ty i n  any s i n g l e  tru ck s h i pment of rad ioact i ve 

wastes i s  l i mi ted by DOT regu l at i on s , and wi l l  be a smal l fracti on of the total 

i nventory of rad i oacti v i ty wi th i n  the fac i l i ty at the beg i n n i ng of  decommi s s i on­

i ng .  Thu s , the poten t i a l  rad i at ion doses from rel eases o f  rad i oact i ve mate r i a l  

i n  truck acci dents wi l l  b e  ve ry smal l .  O n  the other hand , mo st  o f  the rad i o ­

act i v i ty i n  the fac i l i ty i s  i n  the pressure vesse l  and i ts i nternal s .  Thus , 

ba rge o r  ra i l  tran s po rt of the press ure vesse l  woul d seem to present a some ­

what l arger opportun i ty for re l ease of  rad i oact i ve materi al , ex�ept that mos t  

of the rad i oact i ve mater ia l  i s  secure l y  i mmobi l i zed as  acti vated metal  i n  the 

pressure vesse l  wal l s .  Crud wi l l  be confi ned wi th i n  the p ressure ves se l  by 

sea l i ng al l open i ngs  to the ves se l . 

E st imates of pos s i bl e  acci dental rad i onuc1 i de rel eases duri ng  decomm i s ­

s i on i ng o f  an 1 1 75 -MWe PWR are presented i n  NUREG/CR-01 30 . ( 3 ) Al though  the 

i nventory of radi onuc 1 i des  i n  the 1 1 75 -MWe PWR (4 , 826 , 000 C i ) after 40 years 

of  operat ion wou l d  be much greater duri ng  decomm i s s i on i ng than the i nven tory 

i n  Sh i pp i ngport ( 1 3 ,600 C i ) , the a i rbo rne and waterborne rad i onuc1 i de re l eases 
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esti mated for acci dents at the l arge r reactor are sma l l and the cal cul ated 

radi at ion  doses to the maxi mum-exposed member of the publ i c  are l ow .  I t  i s  

po ss i bl e ,  however , that the i nvento ry i nvol ved i n  some postu l ated acci dents at 

Sh i pp i ngpo rt cou l d  be as l arge as the i nven tory i nvol ved in the acci den ts d i s ­

cus sed i n  NUREG/CR-01 30 . Th i s  woul d occur i f  the rad i o acti ve mater ia l  i nvo l ved 

were bei ng  prepared for s h i pment at the maxi mum al l owabl e cur i e  content . Acc i ­

dental rad i at i on doses are d i scus sed i n  the fo l l owing  fou r  sections . 

4 . 1 . 3 . 1  Occupati onal Rad i at i on Doses from Decommi s s i on i ng Acci dents 

Less  than 5 l ost-time i nj u ri es are p redi cted to resu l t  from i ndu stri al 

acci den ts that occur in the i mmed i ate d i smantl ement of  the Sh i pp i ngport Station  

( see Section  4 . 4 ) . Not  al l o f  these i nj ur ie s  wou l d  i nvol ve rad i oacti vi ty .  

Scenari os  can be descri bed , however , i n  wh i ch a worke r i nj u red o r  tempo rari l y  

i ncapaci tated by a n  acci dent cou l d rece i ve a su bstan ti a l  quan ti ty of rad i ation  

by one o r  more of  fou r  rad i at i on pathways ( i nhal ation , i ngest ion , external 

rad i at ion , and i nte rnal rad i ation  from rad i oact i ve parti c l es forced i nto the 

body by an expl os i on ) .  Obv i ou s l y  acci dents , parti cu l ar ly  expl o s i on s , wou l d  

have very seri ous consequences fo r any i ndi v i dua l s i mmedi ate ly  present .  

4 . 1 . 3 . 2  Publ i c  Rad i at i on Do ses from Decommi s s i on i ng Acc i dents 

A wi de spectrum o f  acci dents res u l t i ng i n  the re l ease o f  rad i oacti v i ty 

to the atmosphe re was s tudi ed i n  NUREG/CR-01 30 . The e st imated radi onucl i de 

rel eases from these acci dents are g i ven i n  Tabl e 4 . 1 -2 .  Al so poss i b l e  are 

acci�ental rel eases of  rad i oacti v i ty to the O h i o  Ri ve r .  These rel eases for 

the 1 1 75-MWe reference reacto r are g i ven i n  Tabl e 4 . 1 -3 .  A s ummary of the 

esti mated doses to the maxi mum-expo sed member of  the pub l i c  for those  acci ­

dents caus i ng the l arger rel eases of rad ionuc l i de s  i s  g i ven i n  Tabl e 4 . 1 -4 .  

These esti mates rep resent a wors t-case o r  upper bound condi ti on for the 

Sh i ppi ngport Stati on . 

4 . 1 . 3 . 3  Occupational  Rad i ati on Doses from Transpo rtat ion  Acci dents 

On ly  1 i nj u ry i s  pred i cted to resu l t from transportation  acci dents ( regard­

l es s  o f  mode )  duri ng  the decommi s s i o n i ng o f  the Sh i pp i ngpo rt Station  ( see Sec­

t ion 4 . 4 ) . Thi s acci dent need not i n vo l ve rad i oacti v i ty ,  but may be ass umed 
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TABLE  4 .  1 -2 .  Postu l a ted Acci de ntal A i rborne Rad ioact i v� Rel eases 
Dur ing  Decomm i s s i on i ng o f  an  1 1 75-MWe PWR \ a ) 

I nci dent 

Exp 1 cs ion o f  LPG Leaked from Fro n t · En d  
Loader 

Exp l os i on o f  Oxyacetyl ene duri ng 
Segmenting o f  Vessel Shel l 

E xp l os i on and/ o r  F i re of Ion Exchange 
Res i n  

Gross Leak during I n- S i tu 
Decontami nation 

S p ray Leak 
L i qu i d  Leak 

Segmenta t i o n  of RCS P i p i ng wi th 
Un removed Contami nati on 

Loss of Contami nation Control Enve l ope 
duri ng Oxyacety l ene Cutting of 
Vessel Sh e l l 

Vacuum Bag Rupture 
P re s s u re S u rge Damage to F i l ters duri ng 

B l asting of Acti vated Concrete 
B i osh i e 1 d  

Acc i dental C u t t i ng o f  Contaminated 
P i p i ng 

Acc i dental S p ray i ng of Concentrated 
Contami nation w i th H i gh- P re s s u re 
Sp ray 

Acc i dental B reak of Contami nated 
P i p i ng duri ng I ns pecti on 

L o s s  o f  I n tegri ty o f  Portab l e  F i l tered 
Venti l a t i on E n c l o s u re 

F i r� I nvo l v i ng Contaminated C l oth i ng 
or Combusti bl e Waste 

Loss o f  B l a s t i ng Mat duri ng Removal 
o f  Acti vated Concrete 

Detonation o f  Unused Exp l o s i ves i n  
Reactor Cavi ty 

F i re i n  Contami nated Swee p i ng 
Compound 

Temporary Loss of Local A i rborne 
Contami nation Control 

Duri ng B l a s t i ng 

Duri ng Sca rfi ng of Contaminated 
Concrete S u rfaces w i th J ack­
hafTlTler 

Temporary Loss o f  Serv i ces 
D roppi ng o f  Con crete Rubb l e  

Natura l Phenomena 

Ai rcraft Crashes 

Drop o f  Concrete S l ab duri ng P l acement 

Reference 
Radionuc 1 i de 

I nventory 
Number\ b } 

5 

2 

5 

5 

5 

4 

2 

5 

3 

4 

4 

5 

3 

3 

3 

5 

3 .  4. o r  

5 

5 

I lTIT1e d i ate 
Ai rborne 

Rad i oact i ve 
Rel ease 

i n  Bui l ding 
()JC il 

7 . 2 x 1 05 

7 . 6 x 1 04 

4 . 1 x 1 04 

1 . 38 x 1 0 2 

2 . 1 x 1 0 4 

4. 7 x 1 03 

2 x 1 03 

504 

3 . 6 5 x 1 02 

2 . 44 x 1 0 2 

60 

1 2  

5 . 3  

5 . 3  

0 . 1 5  

2 . 7 x 1 0- 3 

I ns i g ( e )  

I ns i g  
I ns i g  

I n s i g  

I ns i g  

D i smantl ement 
Es t i mated 

Rad i oactive 
Rel ease to 

the Atmosphere 
()JC il 

3 . 6  x 1 03 

3 . 6  x 1 02 

3 . 8  x 1 0 1 

2 . 0 7  x 1 0 1 

7 x 1 0 -2 

1 . 0 5  x 1 0 1 

2 . 30 

0 . 30 

1 .  78 x 1 0 - 1 

1 . 22 x 1 0 - 1 

<0 . 1 1  

3 x 1 0 - 2 

6 . 0  x 1 0 - 3 

2 . 7 x 1 0- 3 

2 . 7 x 1 0- 3 

7 . 5  x 1 0-5 

1 .  35 x 1 0 -6 

P repa ration 
A i  rborne 

Radioacti ve 
Release 

in Bui l di ng 
()JC i )  

( c ) 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

l ns i g  

for S a  fe Sto rage 
Estimated 

Radi o acti ve 
Rel ease to 

the Atmosphere 
()JCi )  

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

( a )  Tabl e 1 1 . 1 - 2 from Reference 3 .  Prepa ration for safe storage va l ues are a l so val i d  for entombmen t .  
( b )  These numbers refer t o  the rad i onuc1 i de i nventories shown i n  Tabl es J . 3 - 1  through J . 3- 5  i n  Reference 3 .  
( c )  A dash i nd i cates that the acc i dent does not apply to th i s  decommi s s i on i ng al ternat i ve .  ( a )  I f  the re l e ase i s  the same for the second a l ternati ve . i t  i a marked wi th a n  S .  

Estimated 
Frequency Of Occurrence\ ) 

Low 

Medi um 

Medium 

Medi um 

Med i um  

H i g h  

Medium 

Medi um 

Low 

H i gh 

H i gh 

Low 

Med i um 

Medi um 

Med i um 

Medium 

Med i um  

Low 

( e )  I n s i gn i f i cant means a bu i l d i ng re l ease �f l es s  than 2 x 20- �Ci . ang rad i a t i o n  dOS�S are not ca l cu l a ted. 
( f )  Frequency of Occu rrence : H i g h  >1 x 1 0- ; Med i um 1 x 1 0- to 1 x 1 0- ; Low <1 x 1 0- per year. A dash i n  th i s  col umn 

means that no estimate was made for the spec i f i c  i nc i dent l i ste d .  
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TABLE  4 . 1 -3 .  Po stul ated Acc i dental Waterborne Rad i oacti ve Re l eases 
Du ri ng Decommi ss i o n i n g  o f  an 1 1 75-MWe PWR 

I nc i dent 

L i q u i d  Rel ease to 
Oh i o  Ri ve r 

Reference 
Rad i onucl i de 

I nventory 
Numbe r � a ) 

4 

I mmedi ate 
Di smantl ement  
Rel ease to  the 

Ri ver (�C i ) 

9 . 9  x 1 08 

Preparat i on for 
Safe Storage 

Rel ease to th�
b )  Ri ver (�Ci ) \ 

9 . 9  x 1 08 

( a )  The se numbers refer to the rad i onucl i de i nventori es  l i s ted 
in Append i x  J ,  Tabl es J . 3 - 1  through  J . 3- 5  of  Reference 3 .  

( b )  Al so val i d  for entombment . 

to do so for purpo ses o f  cal cul ati ng a worst-case rad i at i o n  dose from trans­

portation  acci dents . Several pos s i b l e  tran sportation  acci dents , postul ated 

rel eases , and rad i at i on doses  to the maxi mum exposed transportation  worker are 

g i ven i n  Tabl e 4 . 1 -5 .  The worst po s s i bl e  transpo rtation  acc i dent wi th the 

rel ease of  radi oacti ve mater ia l  i s  truck  tran spo rt i nvol v i ng fi re .  The poten­

tia l  re l ease of  rad i oacti ve materi a l  duri ng barge or  rai l  tran s port of  the  pres­
sure vesse l  i s  l ower because mos t  o f  the rad i oact i ve mater ia l  i s  nonvo l ati l e  

and i s  secure ly  i mmob i l i zed a s  acti vated materi al i n  the vessel  wa l l s  and 

neutron s h i e l d tan k . The dose of  22  rem to the l ung  of  a truck dri ve r  fi ght­

i ng a seve re fi re is l es s  than that o bservabl e cl i n i cal l y .  An i nd i cation  of 

the potenti al fo r hea l th effects may be deri ved , howeve r ,  by app ly i ng  the r i s k  

facto r fo r l ung  expo sure from page E . 9  of  Refe rence 2 .  Th i s ri s k  factor 

d i cts 5 to 50 fatal cancers per mi l l i o n  man -rem o f  exposure to the l ung . 

the probabi l i ty of  22  rem resu l ti ng  i n  fatal cancer i s  1 . 1 x 1 0-4 to 1 . 1 

4 . 1 . 3 . 4  Publ i c  Rad i ation  Doses  from Transportation  Acc i dents 

pre­

Thus 

x 1 0-3 . 

The max i mum rad i ati on doses to a member of the publ i c  from several  truck 

acci dents ( any al te rnati ve ) are g i ven  in Tabl e 4 . 1 -5 .  A cal cu l ation  s imi l a r to 

that made i n  Secti on 4 . 1 . 3 . 3
�

may be made for the effects of  the dose of  2 1  rem 

to the l ung  o f  the maxi mum-expo sed member of  the publ i c .  
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TABL E 4 . 1 -4 .  Summa ry o f  Rad i ation  Do ses to the Publ i c  from Acc i de�tal  Rad i onucl i de 
Rel eases Dur ing  Decommi s s i on i ng o f  an 1 1 75-MWe PWR t a j 

Immediat. Olsmantl .... nt 
--- -----flrst - y •• r- OOse------- - FlHy�year OOs. 

P .. paratlon for Safe Storage 
HrstYear DOse rlfty Vear DOse [stiNted Re ference 

Radionuci / dy pe_I���LJ_n_c;j ��!!t_______ J!1_v�!!!.o.r_L�. 
Releas. (ml l l l  .. m) COIIIRitment \!!l l 1 1 r.m) Release 

_ul�I.L Io�I!IjJ!}':!:T �lu"L fotOl.JiE!li---.--lung - ,----1P_1;!L (ml'll .... l C ..... lt ... nt (Ml l 1 1 r..,) 
Jotal BodE �� Total BOdy lung of ���":�� .. (d) 

• Atmosphf;tric Release 
(Ou,. to Max i nrum  
I nd i v i dua l )  

Fxplo,ion o r  LPG L •• �.d 
f rom it Front-E.nd loafier 

E:;a:pJof) ion of Oxyacctyl enr 
Ouring Seqment 1ng of the 
R("ac: tor Vesc;e I She' I 

Explos ion and/or F i re i n  
t h e  Ion ExchcUlqe Res i n  

Gross let1k. Ouring I n �SHu 
Oecontamina t ion 

Segmen tdt ion o f  RCS P i p ing wi th Unrcllloved Contaminat ion 
lose; o f  Contamination Control Envelope Ouring O;a:yacetyl ene 

Cutting or the Reactor V.".I She l l  
Vacuun, Baq Rupture 
Acc i dental Cutt ing of 

Contaminated Piptng 
Accidental  Spraying o f  

Concentrated Contamina t i on 
wi th the High-Pressure Spray 

• l iquid Release to the Ohio 
R i ver (Oose to H.u. imurn 
Indiv idua l ) 

• L i qu id R.lease to the Ohio 
R i ver ( Oo')e to a l imi ted 
Popu l a t ion Group) 

( a )  From Table 1 1 . 2- 3  of Ref ... nce 3 .  

3 . 6  • 1 03 3 . 6  x 10- 2 
4 . 7 . 10-2 

4 . 4 • 10-2 5. 4 • 10-2 (e) 

3 . 6 • 1 02 
4 . 3  x 10-5 6 . 1  x 10- 3 6 . 9  x 10-3 6 . 9  x 10-1 

3 . 8  • 1 01 3 . 8  • 10-4 5.0 • 10-4 4 . 6  • 10-4 5.7 x 10-4 

2 . 1  x 101 2. I x 10-4 2 . 8  x 10-4 2.5 • 10-4 3 . 2  • 10-4 2 . 1  x 101 

1 . 1  x 1 01 
4 . 6  x 10-6 7 . 3  x 10-4 4 .8 x 10-6 7 . 9  • 1 0-4 

2 . 3  x 100 ( f)  ( f)  ( f)  4 . 4 x 10-4 

1 . 0 • 100 1 .  I x 10-6 1 . 3 x 10-5 1 . 2 x 10-5 1 . 5 x 10-5 1 . 0 x 100 

1 .8 x 10- 1 ( f)  1 . 2  • 10-5 
( f )  1 . 3  x 10-5 1 .8 x 10-1 

1 . 2  x 1 0- 1 ( f) 1 . 6 x 10-6 1 . 5 x 10-6 1 . 8 • 10-6 1 . 2 . 10-1 

9 . 9  x 1 08 5 . 3  • 10-2 7 . 8 . 10-4 5 . 3  x 10-2 8 . 3  x 10-4 9 . 9  x 1 08 

_(vl!)_ ��n-r.m) _ j,!",!,:r.mL �an-_� �n-rem-.-L � 9 . 9  x lOR 2 . 9  x 1 00 
4 . 2  x 10-2 � . 9  x 100 

4 . 5  x 1 0-2 9 . 9  x 1 08 

(b)  Thes. numh ... rerer to the radlonuc l l de inventories l i s t.d I n  App.nd i x  J ,  Tabl., J . 3- 1  through J . 3-5 of nef ... nce 1 .  
( c )  T h e  average annua l total body dose t o  �n i nd i v i dual I n  �h. U . S .  fr':"ll natural sourcSs rang., from 80 to  1 70 ...... . ( d )  F requency of occurrence : h i gh 'I x 10- ; medium I x 10- to I x 10- ; low <I x 10- p.r y.ar. 
(.) A dash i ndica tes �hat this accid.nt do.s not apply to the decommi s s i on i ng al t.rnat l ve shown. 
( f )  Le" than I x 10- .,r.m. 
( q )  A total of I .  I x 105 p.opl. a .. . ach a"ullled to consume I I or wat.r from the Ohio River a rt.r the rol.as.. Th.se 

people are for the f t r<; t  8 water supply i n takes downstream based on 1980 popu l a t i on data.  

2.1  . 1 0-4 2 . 8 . 10-4 

1 . 1  • 10-6 1 . 3  • 10-5 
( f) 1 . 2  • 10-5 

( f) 1 .6 x 10-6 

5. 3  • 10-2 7 . 8  • 10-4 

!man-r"'L ( ... n-.. m) 
2 . 9  x 1 00 

4 . 2  • 10-2 

low 
lledil .. 
Hedl. 

2. 5 • 10-4 3.2 x 10-4 lledil .. 
High 

lied I .  

1 . 2 x 10-5 1 . 5 • 10-5 lied I. 
I f )  1 . 3 x 10-5 High 

1 . 5 x 10-6 1 .8 . 10-6 High 

5. 1  x 10-2 8 . 3  x 10-4 lledh .. 

I ... n-r"l I .. n- ..... ) 
2 . 9  x 100 

4 . 5  x 10-2 lied I. 



TABLE 4 . 1 -5 .  Cal cu l ated Rad i ation Doses from Transpo rtat ion Acc i dents I n vol v i ng 
Rad i oact i ve Waste Sh i pments from an 1 1 75 -MWe Refe rence PWR 

F i rst Year F i fty-Year Dose 
Acc i dent Descri pti on/ AtmosPheri f Dose ( rem ) Commi tment ( rem) 

Exposed Group Rel ease ( C i ) a )  Bone Lung Bone Lung 

• Mode rate Sever i ty Truck 
Acc i �e)t wi th L i mi ted 
F i re b 

Maxi mum Ind i v i dual  i n  the 1 . 0 x 1 0 -4 0 . 0 1 0 . 02 0 . 01 0 . 02 
Publ i c  

Truc k D ri ver F i ght i ng F i re 1 . 0 x 1 0-4 1 . 0 1 . 0 1 . 0 1 . 0 

• Seve re
(
T)uck  Acc i dent and 

F i re c 

Max i mum Ind i v i dual  i n  the L O x 1 0- 2  1 . 1 2 1  1 . 1 24 
Publ i c  

Truck  Dri ve r  F i ght i ng F i re L O x 1 0-2 2 .  1 22 2.  1 25 

( a )  Based on 1 . 25  C i  per waste drum , wi th 80 drums pe r truck .  
( b )  Moderate severi ty acc i dents i nvo l ve a l i mi ted fi re i n  one was te drum. 
( c )  Seve re acci dents i nvol ve a fi re i n  40 waste d rums per truc k .  

4 . 2  A I R ,  WATER , AND TERRESTR IAL EFFECTS 

Gaseo us and l i q u i d  e ffl uents that mi ght reasonabl y be expected to resu l t 

from decommi s s i on i ng acti v i t i es , al ong wi th the i r  potent i al i mpacts , are d i s ­

cus sed i n  Sections  4 . 2 . 1  and 4 . 2 . 2 .  Sol i d  wastes are d i s cussed i n  Secti ons  

4 . 2 . 3  and  4 . 2 . 4 .  Terres tri al effects and endangered and threatened s pec ies  

are d i s cu s sed i n  Sect i on 4 . 2 . 5 .  

4 . 2 . 1  Gaseous Effl uents 

Cont i nued ope ration of the S h i pp i ngport Stat ion  wou l d not change exi s t i ng 

a i r emi s s i on s .  No action wi th con ti nued s u rve i l l ance o r  wi th no surve i l l ance 

woul d reduce a i r emi s s i ons  from Sh i pp i ngport to zero . 

( E . 6 )  Ai rbo rne e ffl uents from decommi s s i on i ng the S h i ppi ngport Station  

wi l l  ari se from the  automobi l es of  decommi s s i on i ng wo rkers , from fuel dri ven 

equ i pment used in decommi s s i on i ng , and from concrete demo l i ti on acti v i t ie s . 
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Ai r po l l uti on from these sources wi l l  be both tri v i a l  and tempora ry compared to 

ai r pol l uti on from other i ndustri a l  acti v i t i es i n  the i mmed i ate v i c i n i ty of the 

Sh i pp i n gport Stati on . Compare , fo r examp l e ,  the emi s s i ons  from the automob i l es  

d ri ven by a maxi mum of 1 80 tempo rary decommi ss i on i ng wo rkers ( i mmed i ate d i sman­

tl ement )  at Sh i pp i ngpo rt wi th the emi s s i ons  from the automobi l es dri ven by the 

1 600 temporary constructi on worke rs ( Reference 4 ,  p. 4-2 ) at the i mmed i atel y  

adjacent Beaver Val l ey 2 p l ant , and wi th the emi s s i ons  from the automob i l es 

dri ven by the 6000 pe rmanent steel worke rs ( Reference 5 ,  p .  I I I - 1 3 )  at Mi dl and 

1 mi l e  away . The pe r iod of  empl oyment fo r the maximum number o f  workers wi l l  

be about three months . Duri ng immed i ate d i smantl ement an average o f  1 00 decom­

mi s s i on i ng workers wi l l  be empl oyed . These wo rkers w i l l take 'the pl ace of  the 

1 30 wo rke rs al ready o perati ng and ma i nta i n i ng the stati on . Thus , the tempo ra ry 

i ncrease i n  a i r  po l l uti on from automobi l es wi l l  be caused by onl y approxi mate l y  

5 0  wo rkers over a 3 -month per i o d .  Duri ng the re st  of  i mmed i ate d i smantl ement ,  

fewer workers wi l l  be empl oyed than are presently empl oyed to o pe rate and ma i n ­

ta i n  the station , and a i r  po l l uti on from automobi l es can be expected to decrease 

s l i ghtl y .  

( E . 6 )  Dai l y  amb i ent  a i r standards for hydrocarbons are exceeded a t  S h i pp i ng­

port ( see Sect i on 3 . 1 . 5 )  about  one-th i rd o f  the t ime , and  hydrocarbons  from the 

add i t i onal  50 automobi l es and fue l  dri ven equi pment wi l l  add to the total amount 

of  hydrocarbons present in approximatel y the rati o of  50 to 7 , 600 o r  l es s . 

Hydrocarbon concentrations  are repo rted by the Pennsyl van i a  Department of  Env i ­

ronmental  Resources to three s i gn i fi cant f igures . ( E . 6 )  The addi t i on of  hydro ­

carbons  i n  approximatel y the rati o of  5 0  to 7 , 600 wou l d  resu l t i n  an i ncrease 

in hydrocarbon concentration  in  the fou rth s i gn i fi cant fi gu re and wou l d thus 

be bare l y  observabl e duri ng the times standards were bei ng exceeded . 

( E . 6 ) Ambi ent a i r  standards for CO and NOx are not exceeded at Sh i pp i ngport 

and the addi ti onal  amounts of the pol l u tants from the automobi l es of S h i ppi ngpo rt 

decommi s s i o n i ng worke rs and fuel dri ven  equ i pmen t , i n  approx imate l y  the rat i o  of  

50  to  7 , 600 , wi l l  not cause  these  standards to  be exceeded . S i mi l a r arg uments 

can be made for safe sto rage fol l owed by de fe rred d i smantl ement and entombment , 

where the max i mum number o f  decommi s s i on i ng workers i s  1 70 over a 3 -mon th peri od 

and the average number o f  decommi s s i on i ng wo rke rs i s  1 20 for both al ternat i ves . 
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As a second exampl e ,  con s i der the da i l y NOx emi s s i ons  from the three Bruce 

Man s fi e l d  coal -fi red pl ants 1 mi l e  away . Ass ume a 50-mi l e  da i l y round tri p 

from P i ttsbu rgh  for 50 cars , an emi s s i on of  2 g rams of  NO per ve h i c l e mi l e  x 
( 40 CFR 86 ) , and an emi s s i on of  0 . 7  pound of NO per mi l l i on Btu heat i n put to x 
the coal -fi red pl ants ( 40 CFR 60 . 44 ) . The cars wi l l  emi t  1 1  pounds o f  NOx per 

day , whi l e  the powerpl ants wi l l  emi t 40 tons  pe r day . Here the contri bution 

to NO concentration from automo b i l es is  i n  the fi fth s i gn i fi cant fi gure and x 
thus there i s  no po s s i b i l i ty that mea surements to three s i gn i fi cant fi gures  

wi l l  o bserve th i s  contri but ion . 

( E . 6 )  Emi s s i on s  gene rated from fuel dri ven equ i pment used duri ng decom­

mi s s i on i ng wou l d  be mi n i mal compared to emi s s i ons from the construction of the 

adjacen t Beaver Val l ey 2 Power Stati on . ( E . 6 )  Automo b i l e  and equ i pment emi s ­

s i ons  from Shi ppi ngpo rt decommi s s i on i n g act i v i t ies  are not l i ke ly  to be noti ced 

rel ati ve to the other emi s s i ons  a l ready ta k i ng  pl ace in the area . At the end 

of  decommi s s i on i ng , a i r  po l l ut ion from the au tomo bi l es and equi pment used to 

suppo rt th i s  operation w i l l cease . 

Cutt i ng  of rad i oacti ve equi pment and components wi l l  be done under wa ter 

wheneve r po s s i b l e  to avo i d  rel ease of  radi oacti ve parti cul ates . When i n -ai r 

cutti ng of  h i ghl y rad i oacti ve parts i s  necessary ,  i t  wi l l  be done i ns i de a 

contami nati on contro l  envel ope ( CCE ) equ i pped wi th h i gh -effi c i ency part icu­

l ate a i r  ( HEPA) fi l ters i n  the CCE  exhaust system , and i ns i de bu i l d i ngs  wh ich  

are a l so equ i pped wi th HEPA fi l ters i n  the bu i l d i ng exhau st  system . HEPA fi l ­

te rs are avai l a bl e wi th a transmi s s i on facto r  of  5 x 1 0-4 . These  precautions  

wi l l  reduce o r  el i mi nate the  re l ease to  the  envi ronment o f  rad i oacti ve parti cu­

l a tes from cutt i n g  operati ons . 

E st imate s  are g i ven i n  NUREG/CR-01 30 ( 3 )  o f  the amount o f  rad i oact i v i ty 

rel eased from rout i ne cutt ing  of the pres s u re vessel , i nte rnal s ,  steam genera­

tors , and p i p i ng of a reacto r�ontai n i ng a rad i oacti ve i nventory of 4 . 8  mi l l i on 

curies . The 50-year  dose commi tment to the l ung of  the max imum-exposed member 

of  the publ i c  from the cutt ing  of  these i tems duri ng immed i ate di smantl ement 

is  est imated to be 5 . 9  x 1 0 -5 mi l l i rem ( Refe rence 3 ,  Tabl e J . 4- 1 ) .  S i nce the 

Sh i pp i ngport rad i oact i ve i nvento ry i s  e st imated to be 1 3 ,600 cu ri es , or about 
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350 t imes  l ess  than the i nvento ry est imated i n  NUREG/CR-01 30 , the rad i at i on dose 

from Sh i ppi ngpo rt decommi s s i on i ng acti v i t i es i s  est imated to be much l e s s  than 

5 . 9  x 1 0- 5  mi l l i rem to the maximum-expo sed member of the publ i c ,  p rovi ded com­

pa rabl e precautions  are obse rved . Safe sto rage fol l owed by deferred di smantl e­

mantl ement o r  entombment act i v i t i e s  wi l l  produce smal l e r re l eases o f  ai rbo rne 

radi oacti ve part i c l es  than wi l l  i mmed i ate d i smantl ement act i v i ti es . The stan ­

dard of the EPA for max imum rad i ati on dose to the l ung of  any membe r of the 

publ i c  from fuel cycl e acti v i t i es (waste tran s po rt and d i s posal  e xcepted ) i s  

2 5  mi l l i rem per year ( 40 C FR 1 90 ) . 

Ch i pp i ng , s pal l i ng , and bl asti ng of  i n te r ior  radi oacti ve con crete wi l l  be 

carri ed out i ns i de a CCE wheneve r practi cal and i n s i de a bu i l d i ng equ i pped wi th 

HEPA fi l ters . Affected areas wi l l  be s prayed , as appropri ate , w i th water mi s t  

befo re , duri ng , and after con crete removal to decrease d u s t  l e vel s .  T h e  esti ­

mated 50-year do se commi tment to the l ung  o f  the maxi mum-expo sed i nd i v i dual 

re su l t i ng  from con crete removal , g i ven in Refe rence 3 ,  Tabl e J . 4- 1 , i s  4 . 8  x 1 0-9 

m i l l i rem . The radi ation dose from equ i va l ent  Sh i pp i ngport i mmedi ate d i smantl e ­

ment act i vi t ie s  wi l l  b e  n o  greater , and probably much l es s  because of  the smal l e r  

i n ven tory o f  rad i oact i v i ty i n  the Sh i pp i ngpo rt Station con crete . The do se resu l t­

i n g from con crete removal duri ng S h i pp i ngpo rt safe s torage fol l owed by deferred 

d i sman tl ement or entombment acti v i t i es wi l l  be l ess  than the dose res ul t i ng  from 

concrete removal dur ing  immed i ate d i smantl ement .  Th i s i s  because l e ss  concrete 

wi l l  be removed and because the concrete wi l l  be l ess  radi oacti ve dur ing  deferred 

di smantl ement . 

A summary of the popu l at ion do ses from a l l a i rbo rne rad i onucl i des  rel eased 

duri ng normal immedi ate d i smantl ement operati ons i s  a l so g i ven i n  Reference 3 

( Tabl e 1 1 . 2 -2 ) for the 1 1 75-MWe reference PWR . The total 50-year dose commi t­

ment to the l ungs of  the popu l ati on is  7 x 1 0-4 man -rem , based on an i nventory 

of 4 . 8  mi l l i on curi es , on a pop u l a t i on of 3 . 58 mi l l i on wi th i n  a 50-mi l e  radi u s , 

and on meteorol og i cal  parameters from the ALAP study .  ( 6 )  The meteo ro l og i cal  

parameters are fo r an ave rage ri ve r  s i te ,  but the  i nvento ry and  total popul a­

ti on are much  l arger fo r the  reference PWR than for Sh i pp i ngport .  Thus , the 

popu l ati on do se of 7 x 1 0-4 man -rem to the l u ng s houl d be an upper l i mi t for 

Sh i ppi ngpo rt . 
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Nonradioacti ve ga seou s  rel eases wi l l  occur dur ing  the contro l l ed bl ast ing  

of  concrete s tructu res . Water sprays , bl asti ng mats , and  other con tro l  methods 

wi l l  be used to reduce the dust wi th in  the bl ast  area . The s uspended pa rt i cu l ate 

concen tration i n  a i r  wi th i n  the stati on i mmed i atel y  afte r a bl ast may exceed the 

occupational  l i mi t for a bri ef  peri od . The atmo s phere from i nte r ior  bl asts wi l l  

be passed through the bu i l d i ng  HEPA fi l ters , resu l t ing  i n  a fi l te ring  of  the 

parti cul ates . Ai rbo rne concentrations  of dust  from b l ast ing may be assumed to 

be 1 0  ti mes the max i mum ave rage dust  concentrations  o bserved during  the decom­

mi s s i on i n g of the E l k R i ver  reacto r  ( 1 0  mg/m3 ) ,  or 1 00 mg/m3 ( Reference 3 ,  

p .  J -3 ) . A HEPA fi l te r wi th a transmi s s i on facto r  o f  5 x 1 0-4 wi l l  reduce thi s 

concentrat ion to 50 �g/m3 at the vent , wh i ch i s  l es s  than the E PA ann ual  average 

ambi ent a i r  qual i ty seconda ry standa rd fo r sus pended parti cul ates  o f  60 �g/m3 

(40 CFR 50 . 7 ) . Part i cu l ates ( nonradi oact i ve )  from exter ior  b l a s ts wi l l  q u i ck ly  

be  d i s persed by the b l ast , by settl i ng ,  and  by a i r  mo vement .  As men ti oned in  

Secti on 2 . 2 . 1 , bl asti ng may requ i re o ther s pe c i a l procedures  fo r se i sm i c  rea­

sons because  o f  the prox i m i ty of the Beaver Val l ey pl ants . 

4 . 2 . 2  L i qu i d  Effl uents 

L i qu i d effl uents from Sh i ppi ngpo rt decomm i s s i on i ng o pe rati ons wi l l  cons i st 

of  two major  components : d i sti l l ate from ex i st i ng  rad i oact i ve l i qu i ds i n  p i p i ng , 

equ i pment , and the fue l -handl i ng  can al ; and d i s ti l l ate from wate r u sed to fl u s h  

vari ous  components to reduce rad i at i on l evel s .  The amount o f  fl u s h i ng wa s tes 

wi l l  be s pec i f i c  to each decommi s s i on i ng metho d .  M i no r  amounts of  wea k  ac ids  

and o rgan i c  che l ati ng agen ts wi l l  be  u sed i n  decon tami nation sol ut ions . These 

substances wi l l  be remo ved in the same proce sses  in wh i ch rad i oact i ve s u bstances 

are removed . 

( E . 5 )  The total quanti t ie s  of  potent i a l l y  rad i oacti ve l i qu i ds anti c i pated 

to be processed for d i s posal  are s hown i n  Tabl e 4 . 2 - 1  for each decomm i s s i on i ng 

al ternat i ve . Al l rad i oacti ve ( o r  potent ia l l y  rad i oacti ve )  l i qu i ds wi l l  be fi l ­

tered , eva po rated , and dem i ne ral i zed i n  the exi st ing  Sh i ppi ngpo rt l i q u i d wa ste 

di s posal  system . The resu l t i ng  so l i ds wi l l  be proces sed as sol i d  was te , sol i d i ­

fi ed wi th concrete i n  drums , and s h i pped o ffs i te for d i s posal . ( E . l l ) The 

l i qu i ds wi l l  be mon i to red and recyc l ed through  the proce ss i ng system i f  

necessary ,  befo re re l ease to ensure that they meet the concentration  standards 
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TABL E 4 . 2 - 1 . L i q u i d  Vo l umes from Sh i pp i ngport Decommi s s i on i ng 
( i n thousands of  l i te rs ) 

Exi st ing  
Rad i oacti ve 

Decommi s s i on i ng L i q u i d ( a )  Al te rnati ve I nventory 

No Act ion Cont i nued 2 ,650 
Operation  

No Act i on Conti nued 2 , 650 
Surve i l l ance 

No Act i on No Surve i l - 2 ,650 
l ance 

Immedi ate D i smantl ement 

Safe S torage Fo l l owed 
by De fe rred D i sman ­
tl ement 

Entombment 

2 ,650 

2 , 650 

2 , 650 

Fl u s h i ng Total 
I nventor� I n vento r� 

500/yr ( b ,d )  2 , 650 

0 2 , 650 

0 2 ,650 

284 ( c )  2 , 934 ( d )  

l 1 7 ( c )  2 , 767 ( d )  

l 1 7 ( c )  2 , 767 ( d )  

( a )  I nc l udes pri mary l oop p l p l ng ,  steam ge nerato rs , p ressur i zer , reacto r  
ves sel , canal  crane l ock , deep p i t ,  and fuel  storage area , as  we l l  a s  
exi st i ng  res i ns a n d  evapo rator concentrates . 

( b )  Annual  vo l ume o f  p rocessed wate r .  
( c )  I nc l udes two pri mary system water fl u s hes , canal , and sel ected bu i l d i ng  

fl oor and wa l l was hes . 
( d )  Max i mum vol umes d i scharged to the ri ve r .  

i n  1 0  C FR 20 and DOE Order 5480 . 1 A  for re l ease o f  rad ioacti ve materi al  to water 

in an unrestri cted area , and to ensure that they meet the quant ity s tandards i n  

4 0  CFR 423 for the d i sc harge o f  no n-rad i oacti ve po l l utants from a steam e l ectri c 

power generati ng p l an t .  ( E . 5 )  The tota l amount of  rad i oact i v i ty enteri ng  the 

O h i o  R i ve r  from p l anned d i scharges of  the l i qu i d  d i st i l l ate wi l l  not exceed 

2 curies  ( deri ved from Tab l e  3 . 2 -2 ,  the concentrat ion l i m it s  in 1 0  C FR 20 and 

DOE Orde r 5480 . 1 A ,  and a max imum d i scharge of  2 , 650 k i l o l i ters ) . I n  add i t i on , 

the di scharge of pol l utants from decommi s s i on i ng acti v i t i es wi l l  meet the req u i re­

ments of  the  exi st i ng NPDES  pe rm i t  ( e s sent ia l l y  the same as the req u i rements of  

40 C FR 423 ) , as we l l  a s  the  req u i rements of  the  ex i st i ng State of  Pennsyl van i a  

i ndustri a l  wastes permi ts ( see Append i x  B ) . Shou l d the s tandard for any po l ­

l u tant ( non-radi oact i ve i ron , coppe r , c h l o ri ne , chrom i um , or  total suspended 
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TABL E 4 . 2 -2 .  Estimated Vo l umes  of  Sol i d  Rad i oact i ve Wastes from 
Sh i ppi ngport Decommi s s i on i ng 

Decommi ss i on i ng , Concentrate from Other Sol i d  Rad-
Al ternati ve Proces sed L i gu i ds Waste Bu r i al Vo l ume 

No Act i on Conti nued 30 m3/yr 233 m3/yr 
Ope rat ion 

No Acti on Conti nued 0 0 
Surve i l l ance 

No Act ion No Surve i l - 0 0 
1 ance 

I lTJT1ed i ate D i smantl e - 84 m3 1 1  , 700 m3 

ment 

Safe Storage/Deferred 84 m3 3 , 300 m3 

D i smantl ement 

Entombment 84 m3 3 , 300 m3 

sol i ds ,  o r  any rad i oact i ve po l l utant )  be found to be exceeded dur ing  mon i tor­

i ng , the l i qu i d  wi l l  be fi l tered and evapo rated aga i n  unt i l the standards are 

met . No d i scharge to the O h i o  R i ver  from rout i ne decommi s s i on i ng acti v i t i es 

wi l l  cause the ORSANCO o r  Pennsyl van i a  wate r qual i ty s tandards to be exceeded . 

I f  no act ion  i s  se l ected , the exi st i ng l i q u i d i nventory wi l l  rema i n  wi th i n  

the pl ant . Conti nued operation requ i res approx imatel y  500 k i l o l i ters of  water 

per year  for radi oact i ve waste proces s i ng purposes . 

4 . 2 . 3  Rad i oact i ve Sol i d  Wastes 

The vol ume s of rad i oacti ve sol i d  wastes expected to be generated by each 

decommi s s i on i ng a l ternati ve are l i sted in Tab l e  4 . 2 -2 .  The concentrate s from 

processed l i qu i ds wi l l  be sol i d i fi ed wi th concrete i n  208-l i ter drums and 

buri ed as l ow-l evel rad ioacti ve was tes . Acti vated and contami nated mater ia l  

wi l l  be  s h i pped i n  cas ks or  other appropri ate s h i pp i ng conta i ners , and  a l so 

buri ed as l ow-l evel  wastes . 

4 . 2 . 4  Nonradi oacti ve Hazardous  Wastes 

Mo st  hazardou s  l i q u i d wastes wi l l  a l so be rad i oacti ve and wi l l  therefore 

be handl ed i n  the stati on ' s  l i qu i d  radi oacti ve waste p rocess i ng system. Those  
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l i qu i ds that are not radi oact i ve may be packaged and s h i pped to the was te d i s ­

posal  s i tes  l i sted i n  Sect ion  3 . 3 . 3  upon approval o f  the Pennsyl van i a  Bureau of 

So l i d  Waste Management . Approx i mate l y  76  m3 o f  a sbestos  wi l l  be removed from 

the station duri ng i mmediate and deferred d i smantl ement and entombmen t .  A 

smal l fraction  of  th i s amount wi l l  be con tami nated and wi l l  be handl ed  as 

rad i oact i ve waste . The rest  may be packaged and s h i pped to nearby sani tary 

l andfi l l s  ( Sect ion  3 . 3 . 3 ) , aga i n  wi th  approva l o f  the Pennsyl van i a  Bureau of  

Sol i d  Waste Management .  ( E . 5 )  The  handl i ng and  d i s posa l  of  a sbestos wi l l  be  

in  accordance wi th  40  CFR 61 and  DOE  O rde r 5480 . 1 A .  

4 . 2 . 5  Terrestr i a l  E ffects : Endangered and Threatened Spec ies  

Endangered o r  threatened s peci e s  are not known to ex i s t  at S h i pp i ngport 

( Section 3 . 1 . 7 . 3 )  except for occas i onal  trans i ent  spec i e s ; thus no effect i s  

expected on endange red o r  threatened s pec i es from decommi s s i oni ng  acti v i t i es 

at S h i pp i ngpo rt .  Waste d i s posa l  act i v i t ie s  at Savannah Ri ve r  o r  Hanfo rd wi l l  

ta ke pl ace i n  smal l areas ( l es s  than 1 hectare ) al ready ded i cated to that pur­

pos e .  Whi l e  both the red-coc kaded woodpecker and the Amer i can al l i gator are 

known to occur  at Savannah Ri ve r  ( Section 3 . 3 . 1 ) ,  s u i tabl e habi tat for e i ther 

s pe c i es i s  not pre sent at the burial  ground .  The refore , d i s posa l  acti v i t i es  

are not expected to  affect e i ther s pec i e s . At  Hanford ( Secti on 3 . 3 . 2 ) , the 

ba l d  eagl e i s  found on the reservat i on , but not on  the buri a l  ground s i te ,  so 

i ts habi tat wi l l  not be impacted . Seventy-seven thousand acres of the Hanford 

Reservat i on are set as i de as an Ari d Lands Ecol o gy Reserve� ( 8 )  The re st o f  the 

Han fo rd Reservation and al l of the Savannah Ri ve r  Pl ant have been des i gnated as 

Nati onal Envi ronmental Research Parks . Envi ronmental i mpacts o f  waste di s posa l  

acti v i ti es at Savannah R i ve r  and  Hanfo rd are thorough l y  d i scussed in  Refe rences 7 

and 8 .  

4 . 3  NO I S E  POLLUT I ON 

No i ses from S h i ppi n gpo rt decommi s s i on i ng acti v i t i es wi l l  i nc l ude noi se  

from exter ior  bl ast i ng , demol i t i on equ i pmen t ,  and  o pe ration  o f  trucks . These 

no i ses are not l i ke l y to be of  s i gn i fi cant i mpact compared to con struction 

no i se from the immedi atel y  adjacent Beaver Val l ey 2 p l ant .  The  neare st res i ­

dence i s  one-ha l f mi l e  away . I n  any event , any no i se wi l l  be tran s i en t .  
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4 . 4  OCCUPAT I ONAL SAFETY 

No occupati onal safety anal y s i s has yet been carri ed out s pec i fi cal l y  for 

Sh i pp i ngport . However ,  the analys i s  carr ied out i n  NUREG/CR-01 30 ( 3 )  can be used 

to establ i s h an u pper bound on the i ndustri al -type acci dents expected to occur 

during the decommi s s i on i ng of  Sh i ppi ngpo rt .  Fo r the case o f  the re fe rence 

l 1 75-MWe PWR , no fatal i t i e s  are predi cted to occur as a res ul t of  i mmedi ate 

d i smantl ement acti v i t ie s , and l es s  than 5 l o st-time i nj u ries  from i ndus tri al ­

type acci dents are predi cted to occu r .  One add i t i onal  i nj u ry i s  pred i cted to 

res u l t from trans po rtat ion operat i onS  regardl ess  o f  the con s i de red transport 

modes i f  a l l rad i oacti ve waste i s  trans po rted to Han fo rd .  ( 9 )  I ndus tri a l  

acc i dent occu rrences are fewer fo r the other decommi s s i on i ng al te rnati ves 

and are not l i ke l y  to be greate r  for Sh i ppi ngpo rt . 

4 . 5  SOC I O ECONOM I C  E FFECTS 

M i no r  soci oeconomi c effects may be noti ced from the chan g i ng work fo rce . 

The i mmedi ate d i smantl ement crew ( 1 80 maxi mum over a 3 -month pe ri od , 1 00 aver­

age ) wi l l  be s i mi l ar in s i ze to the operati ng crew ( 1 30 ) . Some of the operat­

ing  crew may be retai ned to ass i s t wi th decommi s s i on i ng , whi l e  the other members 

of the decommi ss i on i ng crew wi l l  be h i red , for the mo st  part , from the greater 

P i ttsburgh  l abor pool . When decommi s s i on i ng i s  compl eted , the wo rkers wi l l  

return to the greater P i tts burgh  l abor pool o r  move to other constructi on j obs . 

Work fo rce changes wi l l  be smal l re l at i ve to the total work fo rce i n  the greater 

P i ttsbu rg h  area and rel at i ve to the numbe r of persons at wo rk in the i mmed i a te 

Sh i ppi ngpo rt area ( 6000 at M i dl and and 1 2 ,000 at Al i qu i ppa ; see Reference 5 ,  

p .  1 1 1 - 1 3 ) . Wo rk force changes wi l l  a l so be smal l compared to the work force 

changes that have taken pl ace duri ng the constructi on of the three Bruce Man s ­

fi el d pl ants and the Beaver Val l ey 1 p l ant , a n d  that wi l l  take pl ace wi th the 

compl eti on of the Beave r  Val l ey 2 pl ant ( 1 600 construction  worke rs wi l l  be 

repl aced by 200 ma i n tenance and operation worke rs ) .  Soci oeconomi c e ffects 

from work fo rce changes wi l l  be smal l for al l decommi s s i on i ng a l te rnat i ves , 

i nc l udi ng  no action  wi th s u rve i l l ance and no acti on wi thout s u rve i l l ance . I f  

one o f  these a l te rnati ves were sel ected , the present 1 30 operati on and ma i n ­

tenance worke rs wou l d  be repl aced by 1 0  and zero wo rke rs , res pecti ve l y .  
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A quotation  from page 4-2 of Reference 4 i s  appropri ate he re : " Construc­

t ion of  Beaver Val l ey 1 does not appear to have an adverse effect on any aspect 

o f  human acti v i t i es near the p l ant beyond occas ional  traff i c  congest i on when 

worke rs are arri v i ng at or l eav i ng the s i te .  The potent ia l  seri ous  effects of 

an i nfl ux of  temporary l abo r prov i d i ng a bu rden on  school s and other publ i c  

fac i l i t i e s  have not deve l o ped wi th the construction  o f  Un i t  1 .  Th i s  i s  due to 

the mo bi l i ty of the l abor force , wh i ch i s  pri nc i pal l y  be i ng d rawn from the 

greater P i ttsburgh  area l abor poo l . "  

There wi l l  be no change i n  the l ocal tax base from decommi s s i on i ng the 

federal l y  owned port i on of  the pl ant becau se  federal p roperty i s  not s u bject 

to l ocal taxat i o n .  The l ocal tax base wi l l  be reduced at the t ime the pr i ­

vate ly  owned Duquesne L i ght  turbi ne ceases  to generate e l ectri c i ty and i s  

decl ared to be reti red from serv i ce .  But th i s  tax reduction wi l l  be m i nor 

compared to the new taxes generated from the new , nearby el ectr i c  generat i ng 

pl ants ( 72 MWe at Sh i ppi ngport Station  vs . 4280 MWe at adjacent power p l ants ) . 

S imi l arl y ,  the reduct ion i n  gene rated el ectri c energy wi l l  be mi no r .  

4 . 6  COMM ITMENT O F  RESOURCES 

Majo r  resources commi tted to the decommi s s i on i ng of the S h i pp i ngpo rt Sta­

t ion wi l l  be l and  for the d i s posal  of  rad ioact i ve wastes , and the s i te i tsel f 

i f  no acti on , safe storage , or  entombment i s  the sel ected decommi s s i on i ng 

al ternative . Few new resou rces woul  d be commi tted to no action  except for 

reactor fue l and once -through coo l i n g  water i f  the station were conti nued i n  

ope rat i o n .  

4 . 6 . 1  Mate ri al s 

On l y  routi ne  mater ia l s wi l l  be cons umed i n  decommi s s i on i ng the Sh i pp i ngpo rt 

Stat ion : protective cl oth i ng , some too l s ,  decontami nation  chemi cal s ,  mater ia l s 

fo r was te d i s posa l  contai ners , and expl os i ves for bl ast i n g .  A few tons o f  stee l 

wi l l  be requ i red for re i nfo rcement i f  safe storage o r  entombment i s  chosen , and 

approx i mate ly  200 cu b i c  yards of concrete wi l l  be requ i red for entombment .  ( 1 0 )  

None of  the se materi al s wi l l  represent a majo r  commi tment o f  resou rce s .  
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4 . 6 . 2  Ene rgy 

On l y  minor amounts of  el ectr i c i ty and fuel o i l  wi l l  be con s umed i n  ons i te 

decommi s s i on i ng acti vi t ies . ( E . 5 )  An est imated 75 , 700 l i ters ( 20 , 000 gal l ons ) 

of  fuel  o i l  wi l l  be u sed for the aux i l  i ary bo i l e r  to supp l y  steam and heat . 

The maj or energy use  wi l l  be fuel  o i l  for trans po rtation of radi oact i ve wastes 

to d i s posal  s i tes , part icu l arly i f  mo st  of the wastes are transported to Han­

ford . The expected 230 truck tri ps for carry ing  i mmed i ate d i sman tl ement radi o ­

acti ve waste cou l d con sume approximate l y  830 , 000 l i ters ( 220 , 000 gal l ons ) o f  

d i esel  fue l , a t  5 mi l es pe r gal l on for the round  tri p to Hanford . Safe stor­

age fol l owed by deferred d i smantl ement or entombment wou l d re su l t  in fewe r 

tri ps and corre s pond i ng l y  l e ss  con sumpt i on o f  gasol i ne ( 650 , 000 l i ters and 

490 ,000 l i te rs , res pecti vel y ) . 

4 . 6 . 3  Water 

Water wi l l  be requ i red for decontami nation purpo ses and for wetti ng con ­

crete surfaces before , duri ng , and after concrete removal . ( E . 5 )  The quanti t ies 

of  water requ i red from the ri ver are far l es s  than those i nvol ved i n  the once­

through coo l i ng of the operati ng  pl ant . Fo r exampl e ,  the total quanti ty of 

water est imated to  be  needed for decon tami nat i on du r i ng immedi ate d i sman tl e ­

ment i s  284 ki l o l i ters and duri ng safe storage fol l owed by deferred d i smantl e­

ment and  entombment i s  1 1 7  k i l o l i ters . ( E . 5 )  The max i mum quanti ty d i verted 

from the ri ver ( and mostly  returned to the ri ver )  for once-th rough coo l i ng 

i s  621 ,000 ki l o l i ters per day ( see Reference 5 ,  p .  I I I - l 3 ) . 

4 . 6 . 4  Land 

The 1 1 , 700 cubi c mete rs ( 1 5 ,300 cubi c yards ) of  rad i oacti ve waste from 

i mmedi ate d i smantl ement wi l l  requ i re l ess  than 1 hectare ( 2 . 5  acre s )  of g round 

at a rad i oacti ve was te d i s posa l  s i te ,  wh i ch wi l l  be offset by the rel ease of 

the s i te ' s  2 . 8  hectare s  (7 acres ) that wi l l  be made avai l abl e fo r unrestri cted 

use at the compl etion  of imm� i ate d i smantl ement .  I f  safe s to rage i s  chosen , 

the s i te ' s  2 . 8  hectares  wi l l  not be ava i l a bl e fo r unrestri cted use fo r several 

decades ( 98 years ass umed here ) , but l ess  than 0 . 4  hectare of  was te d i s posal  

l and wi l l  be  requ i red . Approximate l y  the  same amount of  waste di s po sal l and 
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wi l l  al so be requ i red fo r entombment , but the s i te ' s  2 . 8  hectares ( o r  at l east  

the  area occup i ed by the entombed s tructure ) wi l l  be  unava i l abl e for other uses  

for at l east  1 25 years . Projecti ons for was te vol umes  to be  bur ied in  1 985 at 

Savannah R i ver  and Han ford are 1 3 , 740 m3 pe r year and 9 , 350 m3 per year , re spec­

ti vel y .  ( 1 1 ) Was te vo l umes  from DOE ' s  Surpl us  Fac i l i t i es Management Program are 

i ncl uded i n  these p rojected vo l umes .  Even i f  a l l of the wastes were transpo r­

ted to Hanford , the re wou l d  be v i rtual l y  no i mpact on the d i s posal  capaci ty at 

Han ford . The Hanford s i te occup ies  about  5 70 square mi l e s of semi -ar id  l and , 

many hectares  of  wh i ch are ava i l abl e for waste d i sposal . I f  a l l the wastes 

were tran s po rted to Savannah Ri ve r ,  approx imate l y  3 to 6% o f  the rema i n i ng 

d i s posal  capa c i ty wou l d  be requ i red , depend i ng on waste pac k i ng dens i ti es . 

4 . 7 ADVERSE ENV I RONMENTAL IMPACTS THAT CANNOT BE  AVO I DED  SHOULD THE PROPOSAL 

BE I MPLEMENTED 

The mo st important envi ronmental i mpact that cannot be avo i ded s hou l d the 

proposal  be i mpl emented i s  rad i ati on dose to the decomm i s s i on i ng workers and 

to the publ i c  from decommi s s i on i ng acti vi t ies . Th i s rad i at i on dose total s 

1 303 man-rem i n  the case o f  i mmedi ate d i sman tl eme nt ( 1 275  man -rem to decommi s ­

s i on i ng wo rke rs , 24 man -rem to truck dri vers , and 4 man -rem to the publ i c ) . 

( E . 4 )  On a l ocal bas i s ,  the one-time do se of  1 303 man -rem wi l l  add to the 

annual dose from operat ing and ma i n ta i n i ng the ne i ghbor i ng  Beaver Va l l ey 

nucl ear p l ants . Th i s  ann ual  dose wi l l  be approx i mate l y  500 man -rem per yea r 

for each o f  the two Beaver Val l ey reacto rs . ( 1 2 ) On the othe r hand , the 37  man­

rem annual occupational  rad i ation  dose from operat i ng the Sh i pp i ngpo rt Station  

wi l l  cease . Col l ecti ve rad i ation  do ses from safe s to rage fol l owed by defe rred 

d i sman tl ement and entombment are l e ss  than the co l l ecti ve dose  from immed i ate 

d i smantl ement . 

The second mo st  i mpo rtant envi ronmental i mpact that cannot be avo i ded i s  

the ded i cat ion of  approx imate ly  1 hectare of l and to the d i s posal  of  rad i o ­

act i ve was tes . I n  the case of  i mmedi ate d i smantl ement , howeve r ,  the ded i ca­

ti on of  th i s  l and wi l l  be  offset by the re l ease of the  s i te ' s  2 . 8  hectares  

for unrestri cted use . Lesser amounts o f  l and wi l l  be req u i red fo r radi oacti ve 
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waste d i s posa l  i n  the case of  safe s torage fol l owed by de fe rred d i smantl ement 

and entombment ,  but the s i te i tsel f wi l l  not become avai l ab l e for decade s . 

Env i ronmental impacts that cannot be avo i ded i ncl ude those from the u se 

of fuel and from the use  o f  equi pment and s uppl i e s . 

4 . 8  RELAT IONSH I P  BETWEEN LOCAL SHORT-TERM USES O F  MAN I S  ENV I RONMENT AND THE 

MA I NTENANCE OF LONG -TERM PRODUCT I V ITY · 

Immedi ate di smant l ement of  the Sh i ppi ngport Atomi c  Power Station  wi l l  

restore the s i te to un restri cted use . A new use  for the s i te has  not been 

determi ned ; but s i nce the s i te is owned by Duquesne L i ght , any new use i s  

l i ke ly  to be associ ated wi th the e l ectri c power i ndus try .  Safe storage fol ­

l owed by defe rred d i smantl ement wi l l  make the s i te avai l ab l e i n  98 years . 

Entombment may not make a l l of the s i te ava i l ab l e  at the end of  the l 25 -year  

entombment pe riod , because the re are no pl ans to remove the entombment struc­

tures  at that t ime . The  rad i oacti ve waste d i s posa l  s i te s  wou l d  not  be made 

ava i l ab l e for unrestri cted use for an i ndefi n i te pe ri od of t ime . 

4 . 9  MEANS TO M I T I GATE ADVERSE ENV I RONMENTAL I MPACTS 

Decommi s s i on i ng worke rs wi l l  wear  dos i meters wh i ch wi l l  be read frequently  

in  o rde r to assure that  no  wo rker rece i ves  mo re than the  rad i at i on do se  l i m i t  

fo r vari ous  parts  of  the body l i sted i n  DOE Order 5480 . 1 A .  H i gh do se rate 

areas wi l l  be ro uti ne ly  mon i tored befo re workers are a l l owed to ente r .  Pro ­

tecti ve s h i el ds , remote l y  ope rated too l s ,  and con tami nat i on control envel opes 

wi l l  be empl oye d .  Unde rwater cutt i ng o f  ve ry h i gh dose rate components wi l l  

be empl oyed to take advantage of  the s h i e l d i ng e ffect of  wate r .  Standard con ­

tami nation  contro l  methods fo r mon i tori ng personnel , such  as  hand and s hoe 

counte rs , wi l l  be use d .  I f  engi neeri ng s tud ie s  demonstrate the feas i bi l i ty ,  

the p ressure vesse l  and po s s i bl y  the vesse l  i nte rnal s wi l l  be removed and sh i p­
ped as  a s i ng l e  un i t  i n  o rder to further reduce radi at ion dose  to worke rs . 

ALARA pri nc i pl e s  wi l l  be app l i ed to eve ry phase o f  engi neeri ng  pl ann i ng that 

deal s wi th rad ioacti ve materi a l . 
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Gaseo us  effl uents wi l l  be mon i tored at  the rel ease po i nts i n  o rde r to 

assure that rel eases meet permi t req u i rements . L i q u i ds wi l l  be fi l te red , 

evapo rated , and demi ne ral i zed . Effl uent wate r wi l l  be sampl ed  and mon i to red 

befo re re l ease to  ass ure that it  meets perm i t  s tandards for both  rad ioact i ve 

and non rad ioact i ve consti tuents . Sol i d  rad ioact i ve wastes wi l l  be compacted 

when poss i b l e  in orde r to reduce rad ioact i ve wa ste d i s posa l  v.o l umes . ( E . 5 ) A 

mon i tor ing  system s u rround i ng the s i te wi l l  be i n  operation  to assure that 

re l eases do not res u l t in any effect on the env i ronment .  

Safe storage i s  i n  i tsel f a m i t i gat i ng  action wh i ch can be  emp l oyed .  I f  

safe storage fo l l owed by defe rred d i smantl ement i s  chosen a s  the decomm i s s ion­

i ng al te rnati ve , the s ump pumps i n  the s ubbasement wi l l  be  l eft on i n  o rde r to 

remove any water that mi ght accumu l ate , and th us , i n  turn , remo ve any dan ge r 

o f  contami nated water seep i n g back i nto the ground wate r .  
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APPEND I X  A 

RAD IATION EFFECTS 

A . l  RADIATION EFFECTS NOMENCLATURE 

Three types of rad i at i on are important i n  unders tandi ng the b i o l o g i cal  

i mpacts of decomm i s s i on i ng :  gamma rays or x-rays , al pha part ic l es ,  and beta 

part ic l es .  Gamma rays are short wave l ength el ectromagnet i c  waves of nucl ear 

ori g i n ;  x-rays are s l i ghtly l onger wave l ength el ectromagnet ic  waves , usua l l y  

of extranucl ear ori g i n ; a l pha part ic l es are doub ly  charged hel i um nucl e i ; and 

beta part i c l es are el ectrons . Other spec i es are al so associ ated wi th radi o­

act ive decay , but are of more i nteres t el sewhere . These i nc l ude neutrons , pro­

tons , and fi s s i on products . Gamma rad i at i on of the energy usua l l y  encou ntered 

i n  a reactor i s  extremely penetra t i ng ,  wh i l e  beta rad i at i on i s  l ess  penetrati n g ,  

a n d  al pha rad i ati on wi l l  not penetrate a th i n  l ayer of s k i n .  

Acti v i ty i s  defi ned as the number of nucl ear d i s i ntegrati ons taki ng pl ace 

i n  a g i ven peri od of t i me :  one cu r ie  ( C i ) i s  defi ned as 3 . 7  x 1 01 0  d i s i nte­

grati ons per second . Spec i fi c  acti v i ty i s  the acti v i ty per un i t mass or vol ume . 

The spec i fi c  act i v i ty of a g i ven rad i onucl i de decreases exponent i a l l y  wi th time .  

Each rad i onuc l i de has a cha racter i s t i c  ha l f  l i fe , wh i c h  i s  the t ime for the 

spec i fi c  acti v i ty to decrease 50% . I t  i s  the short ha l f  l i fe of 60Co ( 5 . 3  yr ) 

that ma kes safe storage an attract i ve al ternati ve .  On the other hand , trans­

ura n i cs ( i sotopes wi th atom ic  number greater than 92 ) character i s ti ca l l y  have 

very l ong hal f- l i ves and do not decay apprec i ab ly  over a reasonably l ong storage 

per i od of , say , 1 00 years . Thu s ,  safe storage i s  not an attract i ve strategy i n  

dea l i ng wi th fac i l i ti es tha t conta i n  transura n i c  materi al s .  

Doses depend upon the type of rad i at i on ( a l pha , beta , or gamma ) , the energy 

of the rad i at ion ,  the amount of rad i at ion ,  and the time span over wh i ch the 

rad i at i on i s  del i vered . Acti v i ty a l one i s  not enough to spec i fy dose . 

Rad i ati on dose ( or more prec i sel y , dose equ i va l ent ) i s  expressed i n  rem . 

One rem ( roentgen equ i val ent man )  i s  the quant i ty of rad i a tion  that produces 
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the same b i o l og i cal  damage i n  man as  that caused by the absorpti o n  of one roentgen 

of x- or  gamma rays . One roentgen ( R ) i s  defi ned as the quanti ty of x- or gamma 

rad i ati on that wi l l  produce by i o n i zation one el ectrostat ic  un i t ( esu ) of e l ec­

tri c i ty of ei ther s i gn i n  1 cm3 of dry a i r  at s tandard temperatu re and pressu re . 

Equ i val entl y ,  one R i s  the quant i ty of x- or gamma rad i ati on that  wi l l  resu l t i n  

the absorpti o n  of 83 . 8  ergs of energy i n  one gram of water or ti s s ue . One rad 

i s  the quanti ty of rad i ati on  that wi l l  resu l t i n  the absorbti on of 1 00 ergs of 

energy i n  one gram of mater i a l . 

I t  may be hel pfu l to reca l l that the es t imated average annual  who l e-body 

background dose  rece i ved by persons i n  the Uni ted States  from natura l rad i ation  

( both external and  i nternal ) , not  i nc l ud i ng med i cal rad i ati o n ,  i s  1 02 mi l l i rem 

per person per year ( Reference 1 ,  p .  1 2 ) . 

The col l ecti ve dose to a popu l at ion  i s  the sum of i nd i v i dual  doses and i s  

expressed i n  man- rem . When presented a s  a s i ng l e number , th i s  dose does not 

reveal the s i ze of the exposed popu l at ion  or the magni tude of the dose to any 

i nd i v i dual . Fo r exampl e ,  the average occupati onal radi at i on dose recei ved i n  

the operati on and ma i ntenance of l i ght  water reactors i n  the Uni ted States i n  

1 976  was approx imately  500 man- rem per year per reactor .  ( 2 ) But thi s number 

does not i nd i cate the s i ze of the exposed work force or  the dose to any i nd i ­

v i dua l  worker . I t  can , however , , be rel ated on a stati st i cal  bas i s  to potenti a l  

heal th effects o f  the rad i ati on dose s pread over a popu l ation  ( see Section  A . 3 ) . 

A . 2 RAD IATION  PATHWAYS 

Three pathways are i mportant i n  understand i ng the bi o l og i cal  effects on man 

of rad i ation  from decommi s s i oni ng :  externa l exposure , i nha l at i o n ,  and i ngesti on . 

External exposure mos t  often refers to external gamma rad i ati o n  from radi oacti ve 

mater i al s ,  i ncl ud i ng acti vated or contami nated surfaces . The exposure may be to 

the who l e body or to a port i on of the body , such  as the hands . Beta radi at ion  

occa s i ona l l y  contri butes to  external rad i ation  dos e ,  but  al pha rad i ati on does 

not ,  because i t  cannot penetrate the s ki n .  Inhal ation  means  breathi ng dust ,  

aerosol s ,  parti c l es ,  or gases conta i n i ng radi onucl i des . These radi onucl i des  

may become l odged i n  the  a i r  passages and  l u ngs , or pass  through to  the  bl ood 
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s tream,  and g i ve a rad i at ion dose to the t i s s ues of the body . Al pha , beta , and 

gamma rad i a ti on can a l l contr i bu te to i nterna l rad i a ti o n .  I nges ti on means ea t­

i ng or dri nk i ng any rad i onucl i de i n  food or water . I f  the rad i onuc l i de i s  so l u­

b l e ,  it can be transferred through the wa l l s  of  the gas tro i ntes ti nal tract to 

the b l ood , and be taken up by i nterna l organs such  as the thyro i d ,  l i ver , or 

bones , l ead i ng to a dose from al pha , beta , or gamma rad i a t i o n .  Inso l u b l e  rad i o­

nuc l i des wi l l  i rrad iate the gastro i ntesti na l  tract wh i l e  pas s i ng through the body . 

The domi nant mode of rad i ation expos ure of decommi s s i on i ng and tra nsporta­

t i on workers i s  externa l exposure to gamma rays . It is norma l l y  pos s i b l e  to pro­

tect workers to a great extent agai nst  i nhal at ion of part i c l es and i nges tion  

through pro per vent i l ati o n ,  contami nat ion  control envel opes , protect i ve c l oth­

i ng ,  and mas ks . The domi nant mode of  rad i a ti on exposure of  the publ i c  from 

decommi s s i on ing act i v i ti es i s  externa l exposure to s h i pments of rad i oacti ve 

was tes , w i th i nha l a ti on of  du s t  and parti c l es from s i te act i v i t ies  contr i buti ng 

a very smal l port i o n .  D i rect i n gesti on of  rad i oacti ve materi a l s ari s i ng from 

decommi s s i on i ng acti v i ti es contr i bu tes very l i ttl e to publ i c  rad i at i on dose . 

A . 3 HEALTH E FFECTS 

The hea l th effects of l arge doses of radi ation  del i vered i n  short peri ods 

of  t ime are wel l - known ( see Reference 1 and the references there i n ) . Publ i shed 

val ues of doses o f  whol e- body gamma rad i at ion  that are l ethal to 50% of exposed 

i nd i v idua l s i n  30 days ra nge from 225 to 270 rem ( Reference 1 ,  p .  31 ) .  At the 

other extreme , immed i ate c l i n i ca l  effects are not detectabl e from acute who l e­

body rad i ation  doses much l ower tha n 50 rem . 

The rel ati ons h i ps of med i ca l  cond i tions  to sma l l doses of rad iat ion  del i v­

ered over l ong peri ods of  t ime are not obv i ou s  on  a caus e  and effect ba s i s ;  they 

are obs ervabl e on l y  i n  a stati s t i ca l  s ens e .  The 1 972  BE I R  report ( p .  7 ) poi nts 

th i s  out : " De l eter i ous effects i n  i nd i v idual s and popu l ati ons of  l i v i ng organ­

i sms cannot be attr i bu ted to exposure to i on i z i ng rad i ati on  at l eve l s  near that  

o f  average na tura l background except by i nference . Such effects are not di rectly 

obs ervab l e .  I I  The est imation  of effects at l ow dose  l evel s i nvol ves extrapol at ion 
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from observations  a t  h i gh dose l evel s .  The effects depend on  the rad i at i on dos e ,  

the s pan o f  t i me over wh i ch i t  i s  del i vered , the ki nd o f  rad i at ion  ( al pha , beta , 

or gamma ) ,  the portion  or  o rgan of the body to wh i c h  i t  i s  del i vered , and other 

ass umpti ons . The 1 972  B E I R  report ma kes th i s  extrapo l ati on  and ( p .  89 ) estimates 

the excess mortal i ty from a l l forms of cancer to be 50 to 1 65 deaths per 1 06 per­

sons per rem i n  the 25-year peri od fol l owi ng exposure . A l ater Envi ronmental 

Protection  Agency report ( Reference 3 ,  p. 27 1 ) i nterprets the data to g i ve an 

estimated cancer ri s k  from who l e- body rad i at ion of 200 deaths per year from 1 06 

man- rem annual  whol e- body exposure and 400 cancers per year from 1 06 man- rem 

annual  who l e- body expos u re .  The 1 980 rev i s i on of the B E I R  report ( B E I R- I I I )  

estima tes that a s i ng l e exposu re of 1 0  rads over the who l e  body to each of 1 

m i l l i on persons wi l l  produce an excess morta l i ty from a l l form s  of  cancer of 

7 66 to 2 , 255 ( 77 to 226 per m i l l i o n  man- rad ) .  

The DOE has  exami ned the B E I R  reports and other documents a nd has der i ved 

a formu l a  for the range of  hea l th effects to be expected from a g i ven col l ec­

t i ve dose .  ( 4 ) Th i s  range i s  1 00 to 800 heal th effects per mi l l i o n  man-rem , and 

i t  i nc l udes 50 to 500 fatal cancers and 50 to 300 ser i ous  genet ic  defects per 

mi l l i o n  man-rem . The DOE hea l th effects formu l a i s  u sed i n  th i s  document . 

For a more compl ete d i scus s i o n  of hea l th effects , the reader i s  referred to 

the B E I R  reports . ( 1 ) 

A . 4  ACC EPTABLE  RES I DUAL LEVELS OF  RAD I OACTI V I TY 

A need exi s ts to s pec i fy cri ter ia  for res i dual  rad i oacti v i ty fol l owi ng  decom­

mi s s i on i ng for both surface and vol umetr i c  fac i l i ty component contam i nati on  and 

for res i dual  rad i oacti v i ty i n  so i l .  ( 5 )  Cri ter i a  cons i s ti ng of s i mpl e numeri cal  

standards are not easy to der ive ,  as can be seen from mere ly  l i s ti ng the s teps 

i n  a pathway analys i s  that wou l d  be necessary to der i ve the cri ter i a : 1 )  deter­

mi ne the max i mum acceptabl e  dose to the who l e body and to each organ of the 

maximum exposed i nd i v i dua l , 2 )  de term i ne the pa thways by wh i ch the i nd i v i dual  

recei ves th i s  dose , 3 )  determi ne the  nuc l i des l i ke ly  to be  present after decom­

mi s s i on i ng and determ i ne the i r  rel ative concentrati o ns , 4) determi ne the max imum 
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concentration  of each nucl i de that can rema i n  after decommi s s i on i ng wi thout 

exceed i ng the max imum rad i ation  dose to the max i mum-exposed i nd i v i dual  through 

the postul ated pathways , and 5 )  devel op methods of  accurate ly  and eas i l y  measur­

i ng the a l l owed concen trati ons . The U . S .  Envi ronmental Protecti o n  Agency ( EPA ) 

has authori ty for establ i s h i ng gene ra l l y  appl i cab le  envi ronmental standards for 

rad i oacti vi ty .  A spec i fi c  standard i s  the EPA standard for exposure to rad i o ­

acti v i ty i n  processed dri n k i ng water of  4 mi l l i rem per year ( 40 C FR 1 4 1 . 1 6 ) .  

No s i mi l ar standard exi sts  i n  parti cu l a r for re s i dual rad i oacti vi ty fo l l ow ing  

decommi s s i o n i ng . However , the NRC and  EPA are coo rd i nati ng effo rts to  devel op 

res i dual  radi oact i v i ty standards such that the res u l tant dose to the max i mum­

expo sed i nd i v i dual  from decomm i s s i oned NRC- l i censed pl ants wi l l  be no hazard 

to h uman hea l th . ( E . 8 )  Pend i ng  devel opment of  these s tandards , the S h i pp i ng­

po rt Station  wi l l  be  decommi s s i oned to the res i dual rad i oacti v i ty s tandards 

o f  NRC Regu l atory Gu i de 1 . 86 , "Tenni nation of Operati ng L i censes fo r N ucl ear 

Reacto rs . II  Pathway analyses wi l l  be carri ed out , as suggested i n  Reference 5 ,  

i n  o rde r to assure that res i dual  rad i oacti v i ty i n  the so i l  meets s tanda rds 

cu rrent at the t ime ( see al so Reference 6 ) . 
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APPENDI X  B 

E X I ST I NG MAJOR PERM I TS 

1 .  Nati onal Pol l ut i on D i s charge E l i m i nation  Sys tem ( NPDES ) Permi t No . PA 0001 589 . 

Th i s  permi t ,  i s sued by the EPA , establ i shes cri teri a  for l i q u i d  effl uents 

and spec i fi ca l l y  i mposes requ i rements l i m i ti ng the d i scharge of  rad i oact ive 

l i q u i d  effl uents . Max i mum d i scharges a l l owed are as fol l ows : 

Effl uent 

Temperature 

Free Ava i l ab l e Ch l or i ne 

Total Res i dual  Ch l ori ne 

Total Sus pended Sol i d s  

O i l  and Grease  

pH  

Total I ron  

Total Copper 

D i s charge L im i tati ons 
Da i l y  Average Da i ly Max imum 

Heat rej ected to the waterway ( Oh i o  R iver ) sha l l not 
exceed a da i ly max i mum of 8 . 78 x 1 08 Btu/ hr .  S tream 
temperature sha l l not exceed a 5 ° F  ri se  above amb i ent  
temperature or  a max imum of 87 ° F  wh i chever is  l es s , 
outs i de an approved m i x i ng zone . 

0 . 2 mg/� 

30 mg/ � 

1 5  mg/ �  

Not l ess  than 6 and not greater 

0 . 5  mg/ �  

0 . 2 mg/ � 

1 00 mg/ �  

20 mg/ � 

than 9 

1 mg/ �  

1 mg/ � 

Po l ych l ori nated B i phenyl No d i scharge a l l owed 
Transformer Fl u i d s  

Rad ioactive  I soto pes No t to exceed l i m i ts i n  1 0  CFR 20 and 1 0  CFR 50 

Metal Cl ean i ng Wa s tes No d i scharge a l l owed 

2 .  Pennsyl van i a  I ndustr i a l  Was tes Perm i t  No . 0472205 . Thi s permi t ,  i s s ued by 

the Pennsy l van i a  Department of Envi ronmental Resources , conta i ns s pec i fi ­

cati ons for d i scharge of chemi cal and b i o l og ica l  l i q u i d  was tes . Req u i re­

ments i ncl ude secondary treatment of bi odegradabl e was tes and equ i va l ent 

treatment of non-b i odegradabl e was tes , an effl uent pH of not l ess  than 

6 . 0  nor more than 9 . 0 , and an effl uent concentrat ion  of not more than 

7 . 0  mg/ � of  d i sso l ved i ro n .  No untreated was te-waters sha l l be d i scharged . 
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3 .  Pennsyl van i a  I ndustr i a l  Was tes Permi t No . 1 832 . Th i s  permi t ,  i s sued by the 

Pennsyl van ia  Department of Env i ronmenta l Resources , conta i ns spec i f i cations  

for  d i scharge of i ndustr i a l  and rad i oacti ve l i q u i d  wa s tes to the  Ohi o  R iver . 

The permi t a l s o  i mposes the req u i rements of Reg u l ation  433 , Rad i at ion  Pro­

tect ion  Standards of  the Pennsyl van i a  Department of  Hea l th on the d i s charge 

of both l i q u i d  and so l i d  was tes . Req u i rements i nc l ude pri mary treatment 

for sewage and equ i va l ent treatment for i ndustr i a l  was tes . Cond i t ions  on 

the rel ease of rad i oacti v i ty to the Ohi o  R iver  are as fol l ows : the average 

rad i oacti v i ty ,  exc l u s i ve of  tri t i um acti v i ty ,  of l i q u i d  was tes over any con­

secut ive 365-day per i od ,  s ha l l not exceed 1 590 m i crocuri es per day , wi th 

the max i mum d i scharge not exceed i ng 6200 mi crocur ies per day ; l i q u i d  was tes 

sha l l at no t ime carry more rad i oacti v i ty ,  exc l u s i ve of  tri t i um acti v i ty ,  

than 1 0-8 mi crocur i es per mi l l i l i ter i n  excess o f  that o f  the p l ant i nta ke 

water from the Oh i o  Ri ver;  and the d i scha rge of  tri ti um i n  l i qu i d  was tes 

sha l l be not more than 1 0  curies  per day averaged over any consecut i ve 

365-day peri od , nor more than 50 curi es per day , max i mum.  Other condi ­

ti ons i nc l ude l i mi ts o f  0 . 05 ppm o f  hexava l ent chromi um and 1 . 0 ppm of  

tri val ent chromi um in  the  effl uent l i q u i d  wa stes . 

4 .  Pennsyl van i a  Industr i a l  Wa stes Permi t No . 047321 1 .  Thi s permi t ,  i s s ued by 

the Pennsyl van i a  Department of Envi ronmental Resources , regu l ates the d i s ­

charge of  i ndustri a l  was tes and rad i oacti v i ty from Duquesne L i g ht 1 s  Beaver 
• 

Va l l ey 1 and Beaver Val l ey 2 Stati ons , and has one section  that perta i ns 

to the rel ease o f  rad i oacti v i ty from the Shi ppi ngport Stati on : 

" Wi th res pect to the concentrations  of  rad i oacti vi ty rel eased from 

the s i te ( i n  th i s case i ncl ud i ng Sh i pp i ngport , Beaver Val l ey No . 1 

and Beaver Va l l ey No . 2 Reactors ) ,  th i s  permi t [ i s ]  i s s ued subject 

to the fol l owi ng l i mi tati ons : 

a .  Rel eases of  radi oacti ve ma teri al s ha l l be kept to the l owes t  

practi cabl e l evel . 

b .  Wi th the excep� on o f  the thyro i d ,  the annual  dose equ i va l ent 

above natural bac kg round to the tota l body or  any organ ,  of  any 

exposed i nd i v i dua l  who i s  a member of  the publ i c ,  sha l l be l es s  

than 5 mi l l i rems from a l l rel eases i nc l ud i ng water .  
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c .  The annual  dose equ i va l ent above natural  bac kground to the thyro i d  

o f  any exposed i nd i v i dual  who i s  a member o f  the publ i c  shal l be 

l es s  than 1 5  mi 1 1 i rems from a l l rel eases i nc l ud i ng water .  

d .  The total quant i ty above na tura l  bac kg round o f  a l l rad i onuc 1 i des , 

excepti ng tri ti um and d i sso l ved nobl e gases , d i scharged to the 

aquat i c  env i ronment from the s i te sha l l be l es s  than 5 c u r i es per 

year for each 1 000 megawatts of nuc l ear  generati ng capac i ty at the 

s i te .  

e .  The tota l q ua nt i ty above natura l bac kground o f  tri t i um d i scharged 

from the s i te s ha l l be l es s  than 600 cur ies  per year for each  1 000 

megawatts of  nucl ear  el ec tr ica l  generati ng capac i ty at the s i te .  

B-3 





APPEN D I X  C 

ENV I RONMENTAL I MPACT STATEMENTS I NCORPORATED BY REFERENCE 

Envi ro nmenta l impact  s tatements i ncorporated by reference are ERDA-1 541 , 

F i na l  Envi ronmenta l Statement,  L i ght Water Breeder Reactor Program ; ERDA- 1 537 , 
F i nal Envi ronmenta l Impact Statement , Waste Management Operati o n ,  Savannah R iver 
P l ant ;  and ERDA- 1 538 , F i na l  Envi ronmenta l  Statement , Wa s te Management Opera ti ons , 
Hanford Reservati o n .  These documents are ava i l a bl e for publ i c  i ns pecti on a t  the 
fo l l owi ng l ocations : 

B .  F .  Jones Memori a l  L i brary 
663 Frankl i n  P l ace 
Al i q u i ppa , PA 1 5001 

Carneg i e  L i brary of P i ttsburgh 
440 Forbes Avenue 
P i tts burg h ,  PA 1 52 1 3 

Freedom of I n format i on Read i n g  Room 
Room l E- 1 90 , Fo rre stal Bu i l d i ng 
U . S .  Department of Energy 
1 000 I ndependence Avenue , SW 
Wa sh i ngton , D . C .  20585 

Ri c hl and Operati on s  Offi ce 
Federal Bu i l d i ng 
R ich l and , WA 99352 

Savanna h Ri ver Ope rati ons  Office  
Savannah Ri ve r  Pl ant 
Ai ken , SC 29801 
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APPEND I X  D 

ENDANG ERED AND THREATENED S PEC I ES 

Append i x  D cons i s ts of s tatements from the U . S .  F i s h  and Wi l d l i fe Serv i ce 

concern i ng endangered or  threatened spec i es . 
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U N I T E D  STATES 
DE PA RT M E N T  OF THE I N TE R I OR 

F I S H  A N D  W I LDLI FE SE R V I C E  
HARRISBURG AREA OFFICE 

1 00 Chestnut Street, Room 3 1 0 
Harrisburg, Pen nsylvania 1 7 1 0 1 

r�arch 3 1 , 1 981 

Mr . Emmett B .  Moore , J r .  
En ergy Sys tems Department 
Ba ttel l e  Pac i f i c  Northwest Laboratori es 
P . O .  Box 999 
Ri ch l and , Wash i ngton 99352 

Dear Mr . Moore : 

Th i s  responds to your l etter of March  25 , 1 981 , req uesti ng i nformati on 
o n  the presence of federal l y  l i s ted or proposed endangered or  threatened 
s peci es ons i te and wi th i n  the immed i ate vi c i n i ty of the exi s ti ng 
S h i�pi ngport Atom i c  Power Stati on , Beaver Cou nty ,  Pennsyl vani a ,  wh i ch 
i s  bei ng proposed for decommi s s i oni ng . 

Except for occas i onal transi ent spec i es , no federal l y  l i s ted or proposed 
s peci es under our  j uri sd i ction are known to exi s t  at the s tati on or i n  
the i mmed i ate v i c i n i ty .  Therefore , no B i o l og i cal  Assessment o r  further 
Secti on 7 consu l tation  under the Endangered Spec i es Act i s  requ i red wi th 
the F i s h  and Wi l d l i fe Serv i ce ( FWS ) . Shoul d decommi s s i on i ng p l ans 
revea l poten ti a l  for impacts beyond the immedi ate s tat ion vi c i n i ty ,  or 
i f  add i ti onal i nformation  on l i s ted or proposed spec ies  becomes ava i l ab l e ,  
th i s  determi nati on may be recons i dered . 

Th i s  res ponse rel ates on l y  to endangered spec i es under our j u ri s d i cti on .  
I t  does not address other FWS concerns under the F i s h  and Wi l d l i fe 
Coord i nati on Act or other l eg i s l ati on . 

A comp i l ati on of federal l y  l i s ted endang ered and threatened spec i es i n  
Pennsyl vani a i s  encl osed for you r  i nformati o n .  

Encl osure 

S i ncerely , 

�R� 
Norman R .  Chu pp 
Area Manager 
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FEDERALLY LISTED ENDANGERED AND THREATENED SPECIES 
IN PENNSYLVANIA 

Common Name 

FI SHES : 
Cisco longj aw 

Pike , blue 

S turgeon , shortnose* 

REPTILES : 

NONE 

BIRDS : 
Eagle, bald 
Falcon, Amer ican 

peregrine 

Falcon, Arc t ic 
peregr ine 

Warbler , Kirtland ' s  

MAMMALS :  
Bat ,  Ind iana 
Cougar , eastern 

MOLLUSKS : 

NONE 

PLANTS :  

NONE 

Scientific Name 

Coregonus alpenae 

S tizos t ed ion vitreum 
glaucum 

Acipenser brevirostrum 

Haliaeetus leucocephalus 
Falco Eeregr inus 

Falco Eeregrinus 

anatum 

tundr ius 

Dendro ica kir tland ii 

Myo tis sodalis 
Felis concolor cougar 

Status 

E 

E 

E 

E 
E 

E 

E 

E 
E 

* Principal r esponsibility for this species is ves ted with the 
National Marine Fisheries S ervice .  

Distribut ion 

Lake Erie - probably 
extinct 

Deep water of Lake Erie -
probably ext inct 

Delaware River and other 
Atlantic coas tal r iver s 

Entire state 
Entire state -

re-establishment to 
former breed ing range 
in progress 

Entire state migratory -
no nest ing 

Entire state - occas ional 
migrant 

Entire state 
Entire state - probably 

extinct 

D-3 Region 5 - 5 / 1 2 /80 - 1 p .  



United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Area Offi ce 
2625 Pa rkmont  Lane S . W .  

Ol ympi a ,  WA 98502 

June 26 , 1 981 
Refer to : 1-3-81-TA- 1 2 5  

Emmett B .  Moore , Jr . 
Project Ma nage r ,  Energy Sys tems Dep t .  
Battel l e  
Pac i fic  Northwe s t  Laboratori es  
P . O .  Box  999 
R ich l a nd ,  WA 99352 

Dear Mr . Moore : 

Th i s  i s  i n  res ponse  to yo u r  requ est ,  da ted May 2 6 ,  1 981 , for i nfo nna t i on on 
l i s ted and proposed endangered and threa ten ed s pec i es wh i ch may be present 
wi th in  the a rea of the propos ed S h i ppi ngport rad i oact ive  wa s te di s posal act i ­
v i t i e s  a t  bu ri al  groun ds i n  the 200E o r  200W areas o f  t h e  Hanford Re servati on , 
R i ch l a nd ,  Benton County ,  Wa s h ington . You r  requ est  and thi s response  a re made 
pu rsuant to Sect ion  7 ( c )  of the Enda ngered Spec ies  Act of 19 73 , 16 U . S . C .  
1 5 3 1 ,  e t  gs. 

To the be s t  of our present kn owl edge there a re no l i s ted or  proposed s peci es 
occurr i ng wi th in  the area of the subject project .  Shou l d  a s pec i e s  bec ome 
offic i al l y  l i s ted or  proposed before compl e t i on of yo u r  project ,  yo u s houl d 
reeval uate your agency I s re s pons i b i  1 i t i es under the Ac t .  We a p preci ate you r  
c oncern fo r endange red s peci e s  and l o ok fo rwa rd to conti nued coord i nation wi th 
you r agency. 

Attachments 

c c :  RO ( A FA-S E ) 
E S ,  Ol ymp i a  & �'oses  Lake , WA 
WDG , Non-Game Program 
WNHP 

S i ncerel y ,  

�J.,t/� � Joseph R .  B l um 
{I---Area Ma nager  
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L ISTED 

None 

PROPOS ED 

None 

L ISTED AN D PROPOSED ENDANGE RED AN D THREATENED 
SPECI ES AND CANDI DATE SPECIES THAT MAY OCCUR 

W I TH I N  THE AREA OF THE PROPOSED 
SH I PP ING PORT RADI OACT IVE WASTE D I SPOSAL ACT IV ITIES  

AT BUR IAL GROUNDS I N  THE 200E OR  200W AREAS 
OF THE HANFORD RESERVATION , R I CH LAND , BENTON COUNTY , WASH I NGTON 

NUMBER  # 1-3-81-TA-125 

CAN D I DATE 

None 

Attachment A 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Area Office 
2625  Parkmon t Lane S . W .  

Ol ymp i a ,  WA 98502 

Ju l y  28 , 1981 
Refer to : 1-3-81-TA-125  

Emmett B .  Moore , Jr . 
Project Ma nager ,  Energy Systems Dept .  
Battel l e  
Pac i fic  Northwe st Laboratories 
P . O .  Box 999 
R i chl a nd , Was h i ngton 99352 

Dear Mr . Moore : 

On Ju ne 26 , 1981 , we responded to yo u r  requ est of May 26 , 1981 , for a l i st of 
threatened and endangered speci es that may occur in the area of the proposed 
Sh i pp i ngport Rad i oactive Wa ste d i sposal act i v i t ies at bu ri al grounds i n  the 
200 E and 200 W areas of the Hanford Reservation , Benton County ,  Wash i ngton . 
I n  yo u r  requ est,  you me nt i oned the poss i b i l i ty that your  kn owl edge of threatened 
and endangered s peci es i n  the Hanford Reservat i on as a whol e  may be out of 
date. Therefo re , you wi l l  fi nd encl osed a l i st of spec i es for th i s  area . 

You w i l l note that we have i ncl uded a l i st of cand i date s pec i e s .  These spec i es 
are cu rrentl y be i ng rev i ewed by th i s  Servi ce for cons i derati on as threatened 
or endangered . Cand i date s pec i es have no protect i on under the Endangered 
Speci es Act of 197 3 ,  16 U . S . C .  1531 , et �. 

You r i nterest i n  endangered spec i es i s  mu ch apprec i ated . 

Attachments 

c c : RO ( A FA-SE )  
E S ,  Ol ympi a  & Moses Lake , WA 
WDG , Non-Game Program 
WNHP 

S i ncerel y ,  

�. Joseph R .  B l  urn 
(/ - Area �1a nager 
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L ISTED 

L I STED AN D PROPOSED ENDANGE RED AN D THREATENED 
SPECIES AND CAND I DATE SPECIES THAT MAY OCCUR 
W ITHIN  THE AREA OF THE HAN FORD RESERVAT I ON 

BENTON COUNTY , WASH I NGTON 
NUMBE R #1-3-81-TA-125  

Bal d Eag le  (Hal i aeetus l eucocephal us ) 

PROPOS ED 

None 

CAN D I DATE 

The fol l owi ng are pl a nt s pec i es - ­

Al l i um robi nson i i  
Bal samo rh i za ros ea 
Er igeron piperianus  

Attachment A 
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United States Department of the Interior 
F I S H  AND WILDLI F E  S E RVICE 

PLATEAU BUILDING, ROOM A·5 
50 SOUTH FRENCH BROAD A VENUE 

ASHEVILLE, NORTH CAROLINA 28801 

Mr . Emmett Moore 
Energy Systems Department 
Cattel l e  Northwest 
P . O .  Box 999 
Ri chl and , Was h i ngton  99352 

Re : 4-2-81 - 1 82 

Dear Mr . Moore : 

June 2 ,  1981 

We have rev i ewed the al ternative of storage of l ow l evel red ioac t i ve 
waste from the proposed decomm i s s i oned Shi ppi ng Port Atomi c  Power Station 
in  Sh i pp i ng Port , Pennsyl van i a  at the Department of  Energy ' s  Savannah 
Ri ver Pl ant fac i l i ty in Ai ken , Al l endal e ,  and Barnwel l Counties , Sou th 
Carol i na ,  a s  requested by phone on May 28, 1981 . 

It appears that some endangered ( E )  and/or threatened ( T )  s pec i es and/or 
spec ies  proposed for l i st i ng may occur i n  the area of i nfl uence of th i s  
acti on . 

The fol l owing i s  a l i st of spec i es wh i ch we bel ieve may be present i n  
the area : 

Red-cockaded woodpecker ( Pi co i des boreal i s )  - Endangered - a l l 3 cou nties  
Amer i can al l i gator  ( Al l igator mi s s i s s i ppi ens i s )  - Endangered - Ai ken and 

Barnwel l Cou nties  
Georg i a  pl ume ( El l i otti a racemosa ) - Status Rev i ew - Ai ken County 
Smooth conefl ower ( Ec h i nacea l aevigata ) - Status Rev i ew - Ai ken and 

Barnwel l Counti es  
Loose watermi l fo i l  ( Myriophyl l um taxum ) - Statu s Revi ew - Barnwel l County 
Nestroni a  ( Nestron i a  umbel l ul a ) - Status Revi ew - Ai ken and Barnwel l Cou nties  
Stream moc k-bi shopweed (Pti l imni um fl uvi ati l e )  - Status Rev i ew - Ai ken County 
Savannah bi shopweed { Pti l imn i um nOdosum} - Statu s Rev i ew - Ai ken County 

Section 7 { c )  of the Endangered Speci es Act of  1 973,  as amended l n  1978, 
requ i res Federal  agenci es such as the Atom i c  Energy Comm i s s ion  to prov i de 
a b io l og i cal assessment for the l i s ted species  and/or the s peci es proposed 
for l i st i ng whi c h  are l i kely to be affected . The b i o l og i cal  assessment 
shal l be compl eted wi th i n  1 80 days after the date on whi ch i n i ti ated , or 
wi thi n  a mutual ly  agreed upon time frame , before any contracts for 
construction are entered i n to ,  and before construction i s  begun . We do 
not feel  that we can adequately assess the effects of the proposed 
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ac ti on on l i sted spec i es , s pec ies  proposed for l i st i ng or Cr i ti cal  
Habi tat wi thout a compl ete assessment . At a m i n i mum the fol l owi ng 
i nformation i s  requested : 

1 .  Identi fication of the l i sted spec i es , s pec ies  proposed for l i sti ng 
and Cri tical  Habi tat determi ned to be present wi th i n  the area 
affected by the proposa l . 

2 .  Desc r i ption  of the su rvey methods u sed to determ i ne presence of 
l i sted spec ies or spec i es proposed for l i sting  wi th i n  the area . 

3 .  The resul ts of a comprehen s i ve su rvey of the area . 

4. Desc r i ption  of any d i fficul ties  encou ntered in obta i n ing  data and 
compl eti ng proposed stud ies . 

5.  Descri pt i on of the proposed constructi on project and assoc iated 
acti v i  ties . 

6. Descri ption of methods and resul ts of stud i e s  made to determine the 
actual and potenti al  impacts of project or associ ated act i v i ti es on 
l i sted spec i es ,  s pec i es proposed for l i st i ng , or Cr i tical  Hab i tat . 
In add i ti on to the d i rect ( s i te rel ated ) impacts of project construction 
the bi o l og i cal as ses sments shoul d i ncl ude , when  appl icabl e ,  descri ptions 
of:  

A .  Impacts associ ated wi th project operati on . 

B .  Secondary impacts from acti v i ties , such as  devel opment ,  wh i ch 
wi l l  be generated by the proposed projec t .  

C .  The cumul ati ve effects of the proposa l on the spec i es and/or 
i ts Cri ti ca l  Hab i ta t .  Cumul ati ve effects are defi ned as the 
di rect and i nd i rect impacts of the Federal action under consi deration 
coupl ed wi th the i denti fi abl e effects of other reasonably 
foreseeabl e  actions of the Federal agency ; other Federal , 
Sta te , and l ocal agenc ies ; corporations ; and i nd i v i dual s upon 
a s pec i es or  i ts Cri ti cal Habi ta t .  

7 .  Where impacts to l i sted spec i es ,  spec ies  proposed for l i st i ng , or 
Cri tical  Habi tat are ident i fi ed ,  the assessment shou l d i ncl ude a 
d i scuss i on of the efforts that wi l l  be ta ken to el iminate ,  reduce , 
or mi ti gate any adverse effects . 

8 .  Concl u s ions  of the agency i ncl ud i ng recommendati ons regard i ng 
further stud ie s .  

9 . Any other rel evant i n formati on . 

An assessment and formal consul tation are not requ i red for those spec i es 
wh i ch are not on the Federal l i st or  cu rrently proposed for add ition  to 
the l i st  ( spec ies  des i gnated "Statu s Rev iew" i n  th i s  l etter ) .  The 
sta tu s of these spec ies  i s  of concern to the Serv ice and they may be 
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added to the Federal l i st i n  the futu re . We woul d  apprec iate any efforts 
you may make to avo i d  adversely affect ing them . 

Shou l d  you requ i re add i tional information on thi s subject,  p l ease contact 
Mr . Gary Henry ,  Mr . Robert Curri e ,  or Ms . Nora Murdock i n  the Ashev i l l e  
Area Offi ce , FTS 672-0321 , commerc ia l  704/258-2850, ext . 321 . 

Us i ng the bio l og i ca l  assessment the Atomic  Energy Comm i s s i on must rev i ew 
the i r  actions to determi ne whether i t  may affect l i sted or proposed 
spec i es or the i r  habi tats . 

If  the Atomic  Energy Comm i s s i on determi nes the acti v i ty or program wi l l  
not affect any l i sted s pec ies  or the i r  habi tats , consu l tation under 
Section 7a of the Act i s  not necessary ,  unl es s requested by the Fi sh and 
Wi l dl i fe Serv ice .  If the Atomic  Energy Commi s s i on determi nes that the 
activ i ty or program may affect l i sted spec i es or thei r  habi tats , consu l tation 
i s  requ i red by Section 7a of the Act wi th the Area Manager as prov ided 
i n  the I nteragency Cooperation Regu l ati ons i n  50 CFR Part 402. 

Thi s  l etter does not consti tute a consul tation requ i red by Section 7a of 
the Act nor a B io l og i cal  Opi n i on of the F ish  and Wi l dl i fe Serv ice .  It  
i s  i ntended onl y  as  a response to your request under Secti on 7c  rel at ive 
to b iol og i cal  assessments . 

We apprec iate your concerns for Endangered spec ies  and wi l l  be happy to 
provi de any ass i stance that we have avai l abl e on thi s  and any future 
projects . 

. 

Si ncerel y ,  

411am C .  H' ckl

j.

i
....,
ng

l-���""""�� 

Area Manager 
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APPEND I X  E 

COMMENTS 

The comment sect ion i s  d i v i ded i nto two parts : 1 )  comments and DOE 

respon ses , and 2 )  fu l l  text of a l l comment l etters . Each comment l etter was 

ass i gned a succes s i ve number as it was rece i ved . The ass i gned numbers are 

used throughout the text to i nd i cate text changes that were made as a resu l t  

of comments . For examp l e ,  comment Letter 4 i s  i dent i f i ed as E . 4 . A text 

ch ange made as a resu l t  of comments contai ned i n  L etter 4 i s  i dent i f i ed by 

( E .4 )  i n  the text of the f i na l  E I S .  The response to comment Letter 4 i n  

Appen d i x  E i nd i cates that a text change was made i n  Sect i on 2 . 3 . 1 .  If  a text 

change was not made , the response immed i ate ly fo l l ows the l etter comment i n  

th i s  sect i on .  P age numbers referred to  i n  the comment l etters are those used 

i n  the draft E I S  i ssued i n  October 1981 , not th i s  f i na l  E I S .  The comments are 

d i rect ly  quoted from the l etters , as rece i ved . 

Several of the comment l etters are dated after the J anuary 31 , 1982 ,  

dead l i ne date for rece i v i ng comments . These comments were rev i ewed ; and s i nce 

responses cou l d  be made wi thout impact i ng the f i nal  E I S  pub l i sh i ng dead l i ne ,  
they were i ncorporated i nto the E I S .  

Comment Comment and 
L etter Res�onse P�e 

E . 1  Borough of Sh i pp i ngport E-3  

E . 2  I ntern at i onal Brotherhood of E-4 
E l ectr i ca l  Workers 

E . 3  U . S .  Department of Inter i or E-5 

E . 4  Arthur L .  Baehr E-6 

E . 5  Duquesne L i ght E-9 

E . 6  Tennessee Val l ey Author i ty E- 14 

( contd on next page ) 
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Conment 
L etter 

E . ?  

E . 8 

E . 9 

E . I0 

E . l l 

E . 12 

E . 13  

South Caro l i na Department of  Heal th and 
Env i ronmental Contro l  

Commonweal th o f  Pennsyl van i a ,  Department 
of Env i ronmental Resources 

Env i ronmental i sts I nc .  

W i l l i am A .  Lochstet 

U . S .  Nucl ear Regu l atory Comm i s s i on 

Comment and 
Response P age 

E-19  

E-20 

Department of Eco l ogy ,  State of Wash i ngton 

W .  T .  Hotchk i s s  

E-22 

E-28 

E-30 

E-34 

E- 3? 
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E . !  COMMENT LETTER , Borough of Sh i pp i ngport , Box 76 , Sh i pp i ngport , 
Pennsy l v an i a , 1 5077 

Comment 

The Counc i l  wou l d  l i ke to have at l east four mon itors p l aced wi th i n  the 

Borough , the l ocati ons to be dec i ded by the coord i nator , E ar l  Graham.  

Respon se 

An appropri ate rad i at i on mon itor i ng system wi l l  be operat i ng i n  accordance 

with the cr i teri a i n  DOE Order 5480 . 1A .  An ex i st i ng rad i at i on mon i tor i ng 

system operated by the Duquesne L i ght Company ( DLC ) for both the Sh ipp ingport 

and Beaver Va l l ey Power Stati ons is adeq uate for mon i tor i ng re l eases from both 

stat i ons . E ither th i s  system or a simi l ar system wi l l  be operat i ng dur i ng 

decomm i s s i on i ng i n  order to mon i tor potent i al rad i at i on re l eases from Sh ip­

p i ngport . Dur i ng decommi s s i on i ng ,  any mon i tor l ocated beyond the Sh ipp i ngport 

Stat i on boundary wou l d  i dent ify Sh i pp i ngport re l eases and a l so rad i oacti ve 

re l eases due to the DLC owned Beaver Val l ey Stat i on and the nearby coa l -fired 
p l ant . Such off s i te mon i tors wou l d  i nd i scr im i nate l y  i dent ify rel eases . 

I dent i f i cat i on of the or i g i n  of the re l ease wou l d  depend upon l oca l  s i te 

mon i tors and k nowl edge of the ac t i v i t ies go i ng on dur i ng the t ime of the 

re l ease at each potent i al or i g i n . DO E fee l s  that the need for an add i t i ona l  

four mon i tors l ocated w ith i n  the Borough i s  a quest i on to be  an swered outs i de 

the scope of the E I S .  
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E . 2 COMMENT LETTE R ,  P au l  R .  Shoop , I nternat i ona l  Repre sentat i ve ,  I nter ­

nat i onal Brotherhood of E l ec tr i cal  Work ers , 1 125 

F ifteenth St . ,  N . W .  Was h i ngton , D . C .  20005 

Comment 

Immed i ate d i smant l ement wo u l d  serve as a demon strat i on project for future 

decommi ss i on i ngs  of l i gh t  water reac tors . Sh i pp i n gport has operated for 

near ly a quarter of a cent ury and is con s i derab ly  l arger than stat i on s  

prev i ou s ly decommi ssi oned . 

Est imated 1275 man -rem of occup at i ona l  rad i at i on exp os ure ,  to • • .  an average 180 

work ers , over t he app rox imate f ive year s chedu l e  for immed i ate d i smant l ement 

shou l d  re s u l t i n  l ow i nd i v i du a l  occupat i on a l  rad i at i on expos ure s  to the worker . 

Resp onse 

A re sponse i s  not re qu i red . 
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E . 3  COMMENT LETTE R,  Bruce B l anch ard , D i rector , Env i ronmenta l  Project Rev i ew ,  

U . S .  Dep artment o f  I nter i or ,  Offi ce o f  the Secretary , 

Wash i ngton , D . C .  20240 

Comment 

We have rev i ewed the draft env i ronmenta l impact statement for Decomm i ss i on i ng 

of the Sh i pp i n gport Atomic  Power Stat i on ,  Beaver County , Pennsy l v an i a , and 

fi nd we have no comments . 

Response 

A respon se is not requ i red . 
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E .4 COMMENT LETTE R ,  Arthur L .  Baehr ,  9 11 Pasaden a Dr ive ,  Somerdal e ,  N . J .  

08083 

Conment 

On page 2 - 15 of the DE I S  the total  i nventory of neutron act i vated mater i al was 

reported to be 13 , 320 C i . I underst and that secur ity con s i derati ons may pro­

h i b i t  a nuc l i de-spec if i c  part i t i on of the total  acti v i ty but perhaps the fo l ­

l owi ng p art i t i on cou l d  be p rov i ded : 

Short L i ved Nuc l i des  

I ntermed i ate L i ved Nuc l i des  

Long  L i ved Nuc l i des 

(t  1/2 < 5 yrs . )  

( 5  < t 1/2 < 100 yrs . )  

( t  1/2 > 100 yrs . )  

TOTAL 

- C 1 
- C2 
.:....f.3-

13 , 320 C i  

W ith s uch a p art i ti on ,  one may i ndep endent ly j udge the nature of the i nventory 

to be d i sposed . 

Resp onse 

See Tab l e  3 . 2 - 1  where the 13 , 320 cur i e  i nventory is separated i nto rad i o­

nuc l i de and cur ie  content per component . 

Conment 

Re : The statement , " . . .  these r ibs  wi l l  decrease the stresses i n  the concrete 

wa l l s  duri ng the max imum probabl e  fl ood • • •  " found on pg . 2-24 . The r i bs , so 

constructed wi l l  decre ase the stresses for any f l ood that may cover the struc­

ture , not j u st the max imum prob ab l e  fl ood . Th is  statement may m i s l ead one to 

th i nk that the maximum probab l e  fl ood  wo u l d  be the on l y  fl ood ab l e  to f l ood  

the structure . 
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E . 4  COMMENT LETTER ( Cont i nued ) 

Respon se 

A text change has been made i n  Secti on 2 . 3 .  1 for c l ar i ty to refer to f l ood i ng 

i n  general . 

Comment 

Use of the l and resource at the Sh i pp i ngport s i te i s  l i sted as an advantage to 

the immed i ate d i smant l ement opt i on .  Cou l d  the authors be more spec i f i c  by 

specu l at i ng on some pos s i b l e  uses for the l and ? ( e . g .  power p l ant , spec i f i c  

i ndu stry , recreat i on ,  etc . ) .  

Respon se 

The Department of Energy is present ly  l easi ng the seven acres from the 

Duquesne L i ght Comp any. The immed i ate d i smant l ement opt i on wou l d  resu l t  i n  

the qu i ckest re l ease of the l and back to Duquesne L i ght for unrestr i cted use .  

DOE cannot specu l ate on  the future use of  the Duquesne L i ght l and and has  not 

been adv i sed by Duquesne L i ght of its i ntended use of the l and . 

Comment 

R� : the d i s cu ss i on of the 70 year path to the nearest stream to the Savannah 

R i ver d i sposal  s i te found on pg . 3-23 .  

I t  is  a we l l  documented fac t  that the groundwater resource i s  heav i l y deve l ­

oped near S avannah , Georg i a  ( s ee pg . 89 of Grou ndwater Hydro l ogy by Todd ,  2nd  

Ed i t i on ,  Wi l ey 1980 ) .  Perhaps nuc l i de mi grat i on to the aq u ifer and then sub­

seq uent i ngesti on of pumped groundwater cou l d  be the cr i t i ca l  path .  At any 

rate such a ca l cu l at i on shou l d  be pro v i ded a l on g  with the mi grat i on to the 

stream p athway. If s uch a path i s  improbab l e  due to the l ocat i on of the s i te 

i n  re l at i on to the aqu i fer , then th i s  fac t shou l d  be c l ear ly stated . 
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E .4 COMMENT LETTER ( Cont i nued ) 

Furthermore , the DE I S  does not p rov i de an anal ogous ana lys i s  of the cr i t i ca l  

pathway to the water supp ly  at the Wash i ngton d i spos a l  s i te .  

Resp onse 

The Sav annah Ri ver P l ant and the Han ford Reservat i on have approved DOE buri al  

s i tes that can accept the Sh i pp i n gport wastes . Concerns re l at i ve to the 

adequacy of these s i tes  and the wastes they can accept are more fu l l y addres­

sed in  t he E I S  i ssued by each s i te ,  II Fi nal  E I S , Waste Management Operat i ons , 

Sav annah Ri ver P l ant , II ERDA- 1537 , September 1977 , and II F i na l  Env i ronmental  

Statement , Waste Management Operat i ons , H anford Reservat i on , 1I ERDA- 1538 , 

December 197 5 . 

Cornnent 

I strongly d i s app rove of the comp ar ison of ca l cu l ated man -rem to sh i pyard 

[s ic]  work ers to the b ackg round man-rem i ncu rred by the popu l at i on of t he U . S .  

found on top of pg . 4-21 i n  the DE I S .  Such a compar i son imp l i es a re l at i on ­

s h i p  b etween t he h eal th effects i ncurred by the two vast ly d i fferent popu l a­

ti ons , dependent on the un it  man -rem . 

Doses i ncurred by sh i pyard [si c] workers shou l d  be just i f i ed by mere l y  stat i ng 

that gu i de l i nes for the e xposure of s uch work ers wou l d  be met . The pub l i c 

shou l d  not be l ed to bel i eve that the i s s ue of expos ure i ncurred by rad i at i on 

work ers can be reso l v ed  by comp ar i ng the work er exposu re to general b ackground 

expos ure . 

Resp onse 

Text ch anges have been made i n  Sect i on 4 . 7 for c l ar i ty .  The compar ison of 

work er co l l ec t i ve rad i ati on dose to b ackground popu l ati on co l l ect ive rad i ati on 
dose has been de l eted . 
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E . 5 COMMENT LETTER ,  Duquesne L i ght Company ,  435 S i xth Avenue , 
P i tts burgh , PA 1 52 19 

Comment 

Sec t i on 1 . 1 . 2  Decomm i ss i on i ng Statutory and Regu l atory Requ i rements - Para­

graph 6 ,  L i ne 8 - The Federal and State permi ts regu l at i ng the op erati on of  

the Sh ipp i ngport Atomi c Power Stat i on are i s sued to Duquesne L i ght  Company . 

S i nce Duquesne L i ght wi l l  not be op erati ng the stat i on after defue l i ng ,  the 

permi ts de l i neated i n  App end i x  B wi l l  not be i n  effect du r i ng decommi s s i on i ng .  

Resp onse 

The cond it i ons of the federa l and st ate permi ts wi l l  con t i nue to be met dur i ng 

decomm i ss i on i ng where app l i cabl e .  Changes to p ermi ts or to the permit  ho l der 

wi l l  be made pri or to the st art of decommi ss i on i ng operat i ons . 

Comment 

Secti on 2 . 2  Immed i ate D ismant l ement - DOE-Owned Str uc tures l i st i ng _ The 

bu i l d i ng referred to as "Warehouse II s hou ld  be corrected to IIDemi nera l i zer 

Bu i l d i ng " . The warehouse bu i l d i ngs are Duquesne L i ght  owned . 

Response 

A text ch ange was made i n  Sec t i on 2 . 2 to correct the l i st i n g .  

Comment 

Secti on 2 . 2 . 3 . 1  L i qu i d  Waste D i spos a l  - Tab l e  2 . 2-3 - Inventory at Shutdown _ 

Assumi ng that no l i qu i d  d is charges are made to the r i ver ,  the rad i oact i ve 
water i nventory at shu tdown wi l l  be 650 , 000 to 700 , 000 ga l l ons . 
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E . 5  COMMENT LETTER ( Cont i nued ) 

Response 

Text ch anges were made i n  the fol l ow i ng secti on s  to correct the tab l es ,  Sec­

ti on 2 . 2 . 3 . 1  Tab l e 2 . 2 -3 ,  Sect i on 2 . 3 . 3 . 1  Tab l e  2 . 3-3 , Sec t i on 2 . 4 . 3 . 1  Tab l e  

2 . 4-3 ,  Sec ti on 2 . 5  Tab l e  2 . 5 - 1 ,  and Sec t i on 4 . 2 . 2  Tab l e  4 . 2 -1 .  The text 

change recogn i zes the max imum i nventory of 700 , 000 ga l l ons as an upper l im i t .  

Comment 

Sec t i on 3 . 1 . 6  Water Qual i ty - Para . 2 ,  L i ne 11  - The mon i tor i ng l ocat i on and 

data reference source was not spec i fi ed for the ORSANCO - Oh i o  R i ver water 

qua l i ty standard s that were exceeded at Sh ipp i ngp ort dur i ng 1978 and 1 979 . 

Respon se 

The sentence i n  quest i on has the same reference source , ( 4 ) , as the sentence 

pr i or to i t .  Th i s  system , i n  wh i ch the fi rst sentence has a g i ven reference 

source and the succeed i ng sentences do not , i s  emp l oyed throughout the E I S .  

Comment 

Sec ti on 2 . 2 . 3 . 2  and 3 . 3  - There was no d i s cu ss i on of the hand l i ng and d i sposal  

pract i ces that w i l l  be u sed for non-rad i o l og i cal , non-haz ardous wastes . 

Respon se 

Text ch anges have been made i n  Sec t i ons  2 . 2 . 3 . 2 ,  2 . 3 . 3 . 2 ,  and 3 . 3 . 3  to i nc l ude 

d i s cu ssi on of nonrad i o l og i cal , nonhaz ardous wastes . Pract i ces and standards 

of the i ndu stry wi l l  be used . 
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E . 5  COMMENT LETTER ( Cont i nued ) 

Comment 

Sect i on 3 . 1 . 7  Aquat i c  and Terrestr i al Eco l ogy - A borrow area for 27 , 000 cub i c  

yards o f  b ackf i l l  mater i al w i l l  b e  needed to return the s i te to ex i st i ng grade 

up on remova l of the bel ow ground components . 

Response 

Text changes have been made i n  Sec t i on s  2 . 2 . 3 . 2  and 2 . 3 . 3 . 2 .  Rec l a imed 

concrete rubb l e  may be used to b ack f i l l  bel ow-grade bu i l d i ng vo i d s  as stated 

i n  Sec- t i on 2 . 2 . 3 . 2  and 2 . 3 . 3 . 2 ,  thu s reduc i ng the so i l  req u i rements . A 

l ocal source of so i l  to comp l ete the f i l l i ng w i l l  be i dent i f i ed at a l ater 

date . 

Comment 

Sec ti on 4 . 2 . 2  L iqu i d  Eff l uents - Para . 2 ,  L i ne 1 1  /I • • •  and a max imum d i s charge 

of 2 m i l l i on 1 i ters . /I - See Comment 3 ( th i rd comment of Duquesne L i ght l etter ) . 

Response 

A text change has  been made in  Sec t i on 4 . 2 . 2  to  correc t the amount of  d i s ­

charge . 

Comment 

Secti on 4 . 2 . 4  Nonrad i oac ti ve Hazardous  Waste - I t  shou l d  reference that the 

hand l i ng and d i sposal  of asbe stos shou l d  a l so be i n  accordance w i th EPA 40 CFR 

61 and OSHA 29 CFR 1910 . 
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E . 5  COMMENT LETTER ( Cont i nued ) 

Response 

A te xt change has been made i n  Secti on 4 . 2 . 4  to i nc l ude the referenced CFRs . 

DOE order 5480 . 1 A  i nc l udes 29 CFR 1 91 0  as a prescr ibed standard . 

Conment 

Secti on 4 . 6 . 2  Energy ( Conmi tment of Resource s )  - Fue l oi l wi l l  al so be con ­

sumed by the stati on aux i l i ary bo i l er dur i ng the deconm i ss i on i ng .  The 

aux i l i ary boi l er operat i ng statu s  after the comp l et i on of the deconmi s s i on i ng 

has yet to be determi ned . Th i s  fue l consumpti on shou l d  be addressed . 

Response 

A te xt change has been made i n  Secti on 4 . 6 . 2  to i nc l ude the amount of fue l  

consumed by the aux i l i ary b9 i l er duri ng deconm i ss i on i ng .  

Conment 

Secti on 4 . 6 . 3 Water - The compar i son of water requ i rements for the var i ou s  

deconm i ssi on i ng al ternat i ves versus  the normal p l ant operati on i s  m i s l ead i ng 

( 1 1 7  to 284 k i l ol i ters for deconmi ss i on i ng versus  621 , 100 k i l o l i ters per day 

for normal operati on once-through condenser c oo l i ng . )  Some ( or a l l )  decom­

mi sS i on i ng water u se i nvo l ves  cons umpti ve l os ses whereas once -through coo l i ng 

does not . The water requ i rement comp ar i sons wou l d  be more app ropri ate if made 

a l ong  these l i nes .  Al so ,  the operat i on of the C i rcu l at i ng Water System i s  

requ i red for d i l ut i on of the l i qu i d  eff l uents when d i schargi ng to the Oh i o  

R i ver . Th i s  fact  i s  not stated . 
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E . 5 COMMENT LETTER ( Cont i nued ) 

Resp onse 

A te xt ch ange has been made i n  Secti on 4 . 6 .3 to c l ar ify the i ntent . See Sec­

t i on 4 . 2 .2 for d is cu ss i on of l i qu i d  effl uent d i s ch arges . 

Comment 

Secti on 4 . 9  Means to M i t i gate Adverse Env i ronmental  Impacts - Para . 2 ,  

L i ne 7 .  The eX i sti ng Beaver Val l ey/Sh i pp i ngport mon i tor i ng system i s  operated 
by Duquesne L i ght  through a government contrac t .  I t  i s  not known whether th i s  

agreement w i l l  rema i n  i n  effect dur i ng decomm i ss i on i ng .  

Response 

A te xt ch ange has been made i n  Secti on 4 . 9  to correct the st atement . An 

app ropri ate mon i tor i ng system w i l l  be operated duri ng decomm i s s i on i ng i n  

accordance with DOE Order 5480 . 1 A .  E i ther the exist i ng Beaver Val l ey/Sh ip­

p i n gport rad i ati on mon i tori ng system w i l l  be used or a s im i l ar ,  adequate 

rad i at i on mon itor i ng system wi l l  be i n  operat i on du r i ng Sh i pp i ngport decom­

m iss i on i ng .  
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E .6 COMMENT LETTER ,  Tennessee Val l ey Author i ty ,  Knoxv i l l e ,  Tennessee 37902 

Comment 

We note that the preferred al ternat i ve ( i .e . ,  i mmed i ate d i smant l ement of the 

Government-owned p orti on of the stati on ) res u l ts i n  no s i gn i fi cant env i ron ­

mental  impacts . Therefore , we see no legal  requ i rement that an env i ronmental  

imp act statement shou l d  be  prep ared . 

Respon se 

The E l S  was prepared i n  order to assess the env i ronmental  imp l i cat i on s  of the 

prop osed DOE acti on and to prov i de an opportun i ty for pub l i c comment . 

Comment 

As another potent i a l al ternat i ve ,  we suggest i nvest i gat i on of the feas i b i l i ty 

of de l ayi ng the Sh i pp i n gp ort decomm i ssi on i ng unt i l  i t  is  t ime to decomm i ss i on 

the Beaver Val l ey Power Stat i on . The use of some part of safe storage unt i l  

that t ime wou l d  a l l ow the reducti on of cob al t-60 act i v i ty by rad i oac t i ve 

decay , with  the potent i al for s i gn if i cant ly reduc i ng occupati on a l  exposure 

duri ng decomm i ss i on i ng . The env i ronmental imp act of the comb i ned decommi s ­

s i on i ng may b e  l ess  than what wou l d  occur from two separate efforts . 

Resp onse 

Safe storage fo l l owed by deferred d i smant l ement , as suggested , i s  an a l ter­

nat i ve that is d is cu ssed i n  the E l S .  The env i ronmental imp act of a comb i ned 

decommi ss i on i ng effort may be l ess . However , the E l S  demonstrates that the 

envi ronmental imp act from e i ther immed i ate or deferred d i smant l ement i s  

smal l . Decommi ss i on i ng of Sh i pp i ngp ort i s  the respon s i b i l i ty of the U . S .  

government wh i l e  decomm i ss i on i ng of the Beaver Va l l ey Power Stat i on w i l l  be  

the respons i b i l i ty of Duquesne L i ght and i s  outs i de the scope of th i s  E l S .  
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E . 6  COMMENT LETTER ( Cont i nued ) 

Comment 

The schedu l es for the severa l  decomm i s s i on i ng method s do not al l ow time for 

the prep arati on and app roval proce ss for a proce ss contro l program for the 

so l i d if i cat i on of rad i oacti ve wa ste mater i a l . It wou l d  be prudent to i nc l ude 

the p rep arati on of th i s  document as a necess ary effort and i nc l ude it in the 

schedu l es .  

Response 

In our v i ew the current schedu l es presented i n  the E I S  i nc l ude enough time for 

the p rep arati on and app roval process for a prog ram for the so l i d i fi cati on of 

rad i oacti ve waste mater i a l .  

Comment 

Secti on 2 . 2 . 3 . 1 ;  Secti on 3 . 1 . 6 ;  Secti on 4 . 2 . 2  - The concentrat i on of rad i o­

act i ve mater i al d i scharged to the r i ver shou l d  al so meet the as l ow as 

reasonab ly  ach i evab l e  cr i ter i a  of 10 CFR 50 , Append i x  I ,  as we l l  as the stated 

regu l at i on s .  The Safe Dri nk i ng Water Act ,  40 CFR 141 , shou l d  a l so be addres­

sed s i nce spec i al reports concern ing  the impact of rad i oact i ve eff l uents from 

th i s  act i v i ty on downr i ver water supp ly systems may be requ i red . 

Response 

The Sh ipp i ngport Atomi c Power Stat i on is not in genera l subject to NRC regu l a­

ti on s ,  but decomm i ss i on i ng w i l l  adhere to the app l i cab l e  stand ards of DOE 

order 5480 . 1A as stated i n  Secti on 1 . 1 . 2 .  S i nce the Oh i o  Ri ver i n  the 
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E . 6  COMMENT LETTER ( Cont i nued ) 

v i c i n i ty of Sh i pp i ngp ort i s  used as a dr i nk i ng water source , 40 CFR 141 does 

app ly .  D i s charges to the Oh i o  R i ver from Sh i pp i ngport decomm i s s i on i ng 
acti v i t i es wi l l  be l im i ted as stated in Sect i on s  2 . 2 . 3 . 1 ,  3 . 1 . 6 ,  4 . 2  and 

Tab l e  4 . 1 -4 of Sec t i on 4 . 2 .  If dur i ng decommi s s i on i ng ,  reports or data on 

water d i s charges are requ i red by downr i ver water supp ly systems , they wi l l  be 

av a i l ab l e  from the OO E .  

Comment 

Sec ti on 3 . 1 . 2  - The p l ant is des i gned to be protec ted from f l ood i ng to e l eva­

t i on 706 but the prob ab l e  max imum fl ood l eve l is e l evat i on 730 .  Th i s  prov i des 

another pos i t i ve reason for adopti ng the preferred al ternat i ve ,  .immed i ate d i s ­

mant l ement , i f  p l ant fl ood i ng cou l d  expose the pub l i c  to rad i oact i ve waste s .  

Response 

Al though th is  may be another pos i t i ve reason for se l ec t i ng the preferred 

al ternat i ve ,  the probab i l i ty of the max imum fl ood i s  so l ow that th i s  f actor 

i s  not as support i ve as the other fac tors d i s cu ssed i n  the E I S .  

Comment 

Tabl e 3 . 1 -1 - The primary and secondary N at i on a l  Amb i ent Air  Qual i ty Standard s 

( NAAQS ) for ozone are both l i sted as 240 g/m3 ( 0 . 12  ppm ) , and footnote ( a) 

states " Not to be exceeded more than once a year . "  The pr imary and secondary 

NAAQS for ozone sho u l d  read 0 . 1 2  ppm ( 235 g/m3 ) to ag ree with 40 CFR 50 

( p arag raph 50 . 9 ) . I t  i s  sugge sted that footnote ( a) be rewr i tten to read " Not 

to be exceeded more than once per year . For ozone , exceedances are determi ned 

by a method wh i ch ut i l i zes the most recent three year runn i ng average ( see 40 

CFR 50 , Append i x  H ,  for deta i l s ) . "  
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E .6 COMMENT LETTER ( Cont i nued ) 

Response 

A text change has been made i n  Sec t i on 3 . 1 . 5  Tabl e 3 . 1- 1  to correct the tabl e .  

Comment 

Page 3- 12 - The fi rst sentence on th i s  page states "D i s charge of nonrad i o­

act i ve mater i a l s  i nto the a i r  from decomm i s s i on i ng w i l l  not detectab ly change 

amb i ent air con d i t i ons . "  Wh i l e  th i s  statement may be true , it cannot be con­

fi rmed from the l im i ted i nformati on g i ven i n  the DE lS . 

Response 

A te xt change has  been made in  Secti on 3 . 1 . 5 to  support the statement . Sec­

ti on 4 . 2 . 1  Gas eou s Effl uents fu l ly d iscu sses the d ischarge of nonrad i oact i ve 

mater i al s  i nto the a i r  from decommi ss i on i ng and supports the statement . 

Comment 

Secti on s  4 .0 ;  4 . 2 . 1  - An i ncons i stency needs to be el im i nated . On page 4-2 , 

the fi rst fu l l  sentence states "S imi l ar ly ,  the on ly  imp acts on a i r  qual i ty 

wi l l  be from the au tomob i l es of the decommi ss i on i ng workers ( 180 maximum , 130 

operati on and ma i ntenance workers are emp l oyed now ) and pos s i b l e  from some 

concrete demo l i t i on act i v i t i es . "  However , on page 4- 10 , secti on 4 . 2 . 1 ,  the 

fi rst 
'
s entence states "Ai rborne effl uents from deconm i s s i on i ng the Sh i pp i ng ­

port Stat i on wi l l  ar i s e  from the au tomob i l es o f  deconm i ss i on i ng workers and 

from i nternal combu sti on ' eng i nes used to power equ i pment used i n  deconmi s ­
s i on i ng . "  Al though some i nformat i on concern i ng a i r  qua l i ty imp acts from 

work ers ' cars is p resented , none i s  p resented re l at i ve to imp acts from the 
fos s i l  fue l ed equ i pment used i n  decommi ss i on i ng and from the concrete 

E- 1 7 



E . 6  COMMENT LETTER ( Cont i nued ) 

demo l i t i on .  Em i ss i ons to the a i r  from s uch heavy equ i pment , operat i ng more or 

l ess cont i nuou s ly over the workday , are l i ke ly  to be much h i gher than from the 

au tomob i l es c i ted . P art i cu l ate matter generated from concrete demo l i t i on 

cou l d  be s i g n if i cant wi thout adequate mi t i gat i on .  Wh i l e  these emi ss i on s  may 

not cau se NAAQS v i o l at i ons , they shou l d  be p resented to show th i s  to be t he 

case . 

Response 

Text ch an ges have been made in Sect i on s  4 . 0  and 4 . 2 . 1  to e l imi nate the i ncon ­

s i stency i n  effl uent sources . See l ast p arag raph i n  Secti on 4 . 2 . 1  i n  wh i ch 

part i cu l ate matter due to concrete b l ast i ng wi l l  be contro l l ed to meet the EPA 

secondary standard of 60 g/m3 for suspended part i cu l ate s ( 40 CFR 50 . 7 ) . 
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E . 7  COMMENT LETTER ,  Heyward G .  Shea ly ,  Ch i ef ,  Bureau of Rad i o l og i ca l  Hea l th ,  
South C aro l i na Dep artment o f  Hea l th and Env i ronmenta l  

Con tro l .  

Comment 

Our comments wi l l  focu s on the pos s i b i l i ty of the Savannah Ri ver P l ant ( SRP ) 

be i ng u t i l i z ed for l and d i sposal  of the decomm i ss i oned Sh i pp i n gp ort Reactor . 

The impact of tran sport i ng th i s  mater i al on South Caro l i na h ighways to SRP 

mu st rece i ve ser i ou s  eva l uat i on .  A s Ubstant i a l amount of rad i oac t i ve waste , 

spent fue l ,  etc .  i s  a l ready be i ng sh i pped i nto or with i n  th i s  State . 

If  you choose to bury th i s  mater i a l at SRP , i t  mu st be hand l ed under ex i st i ng 

ag reement between the State and DO E  regard i ng transportat i on of waste to SRP .  

I n  conc l u s i on ,  we urge that you g i ve ser i ou s  con s i derat i on to the most l og i ca l  

and economi ca l way to decomm i s s i on the spent Sh ipp i ngport reactor .  

Respon se 

The se l ec ti on of the transportat i on method and d i spos a l  s i te for the rad i o­

act i ve waste from the decomm i s s i on i ng of the Sh i pp i n gp ort Atom i c  Power Stat i on 

wi l l  be based up on rev i ew  and ana lysi s  of a l l re l evant fac tors . Th i s  E I S  pro­

v i des env i ronmental i nput to that dec i s i on .  Any act i ons  taken w i l l  be i n  

accordance with a l l app l i cab l e  regu l at i on s .  
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E . 8 COMMENT LETTER ,  Peter S .  Duncan , Commonweal th o f  Pennsyl van i a , Depart ­

ment of Env i ronmental Resources , P .O .  Box 2063 , 

Harr i s burg , PA 17 120 

Comment 

Sec t i on 1 . 1 .2 and Append i x  A .4 .  I t  i s  stated that the EPA i s  respons i b l e  for 

deve l op i ng res i dual rad i oact i v i ty st andards for decomm i s s i on i ng and s i nce 

these standards have not yet been devel oped , the re s i du a l  rad i oact i v i ty l i m i ts 

of Regul tory Gui de 1 . 86 ,  "Termi nati on of Operati ng L i censes for Nuc l ear 

Reactors " ,  wi l l  be u sed . We agree that those st andards wi l l  probab l y  prov i de 

adequate p rotecti on for the pub l i c ,  however , an assessment s hou l d  be made to 

est imate the dose commi tment that cou l d  be rea l i zed by the use of these l im i ts 

assumi ng unrestr i c ted u se of the s i te .  S i nce such a methodo l o gy was devel oped 

as part of the Batte l l e- Northwest study , NUREG/CRO-0130 , ( "Techno l ogy , Safety 

and Costs of Decomm i ss i on i ng a Reference Pressur i zed Water Reac tor Power 

Stat i on " ) ,  the Regu l atory Gu i de 1 . 86 standards sho u l d be compared wi th that 

methodo l o gy and the imp ac ts expressed i n  terms of dose commi tment to the 

pub l i c  after re l ease for unrestr i cted use . Th i s  w i l l a l so pro v i de a more con­

s i stent met hod of comp ar i son w i th the Batte l l e  methodo l ogy , wh i ch app arent l y  

i s  one o f  the object i ves o f  the decomm i ss i on i ng . I t  shou l d  al so be noted that 

the Regu l atory Gui de 1 . 86 l imi ts do not address res i dual so i l  contami nati on 

wh i ch cou l d  prov i de a major pathway for pub l i c  expos ure after re l ease for 

unrestr i c ted use . 

Respon se 

Text ch anges have been made i n  Sec t i on 1 . 1 .2 and Append i x  A .4 to c l ar ify the 

i ntent . As stated i n  Secti on A .4 ,  a need does ex i st to spec i fy cr i ter i a  for 

res i du a l  rad i oact i v i ty fol l owi ng decommi ss i on i ng .  The NRC and EPA are coord i ­

nati ng eff orts to deve l op resi dual rad i oac t i v i ty standards . Pend i ng deve lop­

ment of these standard s ,  Sh i pp i ngp ort wi l l  be decommi ss i oned to the standards 
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E . 8 COMMENT LETTER ( Cont i nued ) 

i n  NRC Regu l atory Gu i de 1 . 86 .  Pathway ana l yses wi l l  be  carri ed out as sug­

gested in  Reference 5 of Appen d i x  A ( NUR EG-06 13 ) to  assure that res i du a l  

rad i oac t i v ity i n  the so i l  meets st andards cu rrent at the t ime . 

Conment 

Sect i on 2 . 2 . 1 . I t  is  noted that spec i al procedures may be requ i red so that 

concrete b l asti ng w i l l  not se i smi ca l ly  affect the adj acent Beav er Va l l ey 
Nuc l ear P l ant . Wi l l  the NRC requ i re ver i f i cat i on that the deconmi s s i on i ng of 

the Sh i pp i ngport Atomic  Power Stat i on wi l l  not adverse ly affect the s afety of 

the Beaver Va l l ey Nuc l ear Stat i on i n  any way? 

Response 

The NRC has been not i f i ed of the pro posed Sh i pp i ngport deconmi s s i on i ng act i v i ­

t i es . Whether requ i red by NRC or not , the DO E  w i l l  take a l l  steps necess ary 

to assure that deconmi ss i on i ng act i v i t i es wi l l  not adversely  affect the safety 

or operati on of the Beaver Va l l ey Power Stat i on . These act i v i t i es w i l l  be 

coord i nated wi th Duquesne l i ght . 
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E . 9 COMMENT LETTE R ,  Ruth Thomas , Author i zed Representat i ve ,  Env i ron­

menta l i sts I nc . ,  1339 S i nk l er Road , Co l umb i a ,  S . C .  29206 

Conment 

The conc l u si on that the pub l i c  wo u l d  on ly rece i ve " tr i v i al "  rad i at i on doses 

( p age 2- 13 )  f rom Inmed i ate D i sm ant l i ng is app arent ly not based on fi nd i ngs of 

those who prepared the draft E I S .  I t  is  i nstead based on pred i ct i on s  re l ated 

to a t heoreti ca l  p ower p l ant . The draft E I S  fa i l s  to p rov i de i nformati on 

spec if i c  enough about the data i npu t wh i ch was used to eva l uate the ca l cu ­

l ati ons . The questi on o f  ver i fi cati on i s  not d i s cu ssed . 

Response 

The conc l u si on as stated i n  Sec t i on 2 . 2 . 2 . 2 reads , "Thu s ,  pub l i c  rad i at i on 

doses from rou ti ne a i rborne re l eases at Sh i pp i ngport w i l l  al so be tr i v i al . "  
( Emphas i s  added . )  Th i s  conc l us i on i s  based on ca l cu l at i ons  from a decomm i s ­

si on i ng study (NUREG /CR-0130 )  of a p res ent ly operat i ng nucl ear p ower p l ant 

wh i ch showed that the rad i at i on dose to the pub l i c ,  for th i s  l arger PWR ( 1 175 

MWe versus 72 MWe ) ,  from routi ne a i rborne re l eases is  tr i v i a l . S i nce techn i ­

ques to be used at Sh i pp i ngport wi l l  b e  s imi l ar to those used i n  the refer­

enced st udy and h ave act ua l ly been u sed i n  other decomm i ss i on i ng p roj ec ts , the 

conc l u si on reached regard i ng the Sh i pp i ngport Stat i on i s  appropri ate . A 

rad i ati on mon i tor i ng system , as stated i n  Sect i on 4 . 9  w i l l  be u s ed  to mon i tor 

the actua l  re l eases . 

Conment 

The Secti ons on Pub l i c  Rad i at i on Dose and Occup at i on a l  Rad i at i on Dose ( pages 

2- 10 and 2- 13 )  do not i nc l ude i nformati on regard i ng rad i ati on contami nati on . 

It  i s  the part i c l es of rad i at i on pol l uti on wh i ch are re l eased as the res u l t  of 

d i smant l i ng operat i ons wh i ch are of concern to us . R ad i ati on contami nati on i n  

th i s  form can be taken i nto the body eas i l y  and without a person knowi ng i t .  
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E . 9  COMMENT LETTER ( Cont i nued ) 

As i s  po i nted out on p age 2 - 10 and i n  other sect i ons  of the text , sh i e l d i ng 

and d istance can be used to protec t ag a i nst rad i at i on comi ng from l arge p i eces 

of eq u i pment , but l oose a l pha and beta p art i c l es present a d i fferent prob l em.  

The draft EIS  fa i l s  to  cont a i n  adequate and spec i f i c  i nformat i on regard i ng the 

top i c  of a l pha and beta p art i cu l ate matter . 

Respon se 

As st ated i n  Sec t i on 4 . 2 . 1 ,  al l potent i a l l y rad i oac t i ve part i cu l ate matter 

w i l l  be contro l l ed by u s i ng such eq u i pment as a contami nat i on contro l envel ope 

equ i pped wi th  a HEPA f i l ter du r i ng processes such as i n-a ir  cutt i ng ,  ch i pp i ng ,  

sp a l l i ng ,  and b l ast i ng .  Bu i l d i ngs where these types of act i v i t i es take p l ace 

wi l l  be equ ipped with  HEPA fi l ters . Th i s  techno l ogy has been demon strated 

s uccessfu l ly i n  past decomm i ss i on i ng proj ects . Sect i on 4 . 9  states that gase­

ous eff l uents wi l l  be mon i tored at the re l ease po i nts in order to ass ure that 

re l ease l im i tat i ons  are met . 

Al so ,  as st ated i n  Sec t i on 4 . 9 the decomm i s s i on i ng workers wi l l  wear 

dos imeters and fo l l ow st andard contami nat i on contro l  methods such as u s i ng 

hand and shoe counters for personne l mon itor i ng when l eav i ng a rad i at i on 

zone . Trucks are al so mon i tored for rad i oac t i v i ty when l eav i ng the s i te . 

Comp l i ance wi th  ALARA pri nc i p l es wi l l  protec t the workers and the pub l i c  from 

rad i oac t i ve p art i cu l ate matter . 

Comment 

The d is covery that l ong- l i ved rad i oac t i ve i sotopes ( n i ck e l -59 and n i ob i um-94 ) 

are produced at a nuc l ear power p l ant makes decomm i s s i on i ng dec i s i ons  even 

more d iffi cu l t  than prev i ous ly  thought . (Trace E l ements i n  Reactor Stee l s :  
Impl i cat i ons for Decomm i ss i on i ng ,  John Step hen and Robert Pohl , August 1977 ) , 

however , the p l an for immed i ate d i smant l i ng wou l d  not reduce peop l e ' s  exposure 
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E . 9  COMMENT LETTER ( Cont i nued ) 

to t hese rad i oac t i ve i sotopes . It  appears , i n  f act more i nd i v i dual s wou l d  

come with i n  the ran ge of rad i at i on rays duri ng d i smant l i ng ,  l oad i ng , tran s ­

p ort i ng and d i sp osa l  operat i on s .  

Response 

The i nventory and res u l tant doses to the pub l i c  from al l rad i oact i ve i s otopes , 

i nc l ud i ng N i - S9 and Nb -94 , are p resented i n  Secti ons 2 . 4 . 1 , 3 . 2 . 2  and 4 . 1 . 2  

for each of the decommi s s i on i ng a l ternat i ve s  con s i dered . N i -S9 and Nb-94 do 

not add apprec i ab l y  to t he p roj ec ted rad i ati on doses regard l e ss of the decom­

mi s s i on i ng al ternat i ve chosen . 

Comment 

On page 3-22 of the draft E I S ,  the mi grat i on t ime to the nearest stream at the 

SRP is e st imated to be app rox imate ly 70 years , yet the rep ort does  not ques­

t i on the cho i ce of th i s  s i te for the bur i al of wastes wh i ch remai n  tox i c  for 

hundreds of thou s ands of years . No menti on i s  made of s uch geo l og i c  cond i ­

t i on s  as sha l l ow  water tab l e  and the poss i b i l i ty that the ground-water cou l d  

b e  contami nated by rad i oac t i ve waste operat i ons  yet th i s  i s  a concern of earth 

s c i en t i st s  with  the N at i on a l  Academy of Sc i ences ( NAS 1966 report by Commi ttee 

on Geol ogi c Aspects of R ad i oac t i ve Waste D i sposa l ) and geo l o g i sts w i th the 
U . S .  Geo l og i ca l  Survey.  The l ack of geo l og i c  data and i nformat i on i n  the 

draft E I S  needs to be correc ted . 

Response 

Operat i on a l  aspec ts of the waste d is pos a l  si te at Sav annah R i ver i nc l ud i ng 

geolog ic  and hydro l og i c  cond i ti ons are d i s cu ssed i n  the "F i na l  E I S ,  Waste Man­
agement Operat i on s , Savannah R i ver P l ant , "  ERDA-IS37 . It is beyond the scope 

of th i s  E I S  to addre ss t hese except by reference to t he ex i st i ng document . 
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E . g  COMMENT LETTER ( Conti nued ) 

Comment 

There i s  a l ack of decontami nat i on ,  d i smant l i ng and decomm i ss i on i ng data from 
actual op erati ons app ear i ng i n  the draft E I S .  No reference i s  made to Nuc l ear 

Fue l  Serv i ces and the contami nat i on of workers at th i s  p l ant .  The track i ng of 

rad i at i on contami nati on from th i s  and other f ac i l i t i es out i nto the commu n i ty 

i s  al so not d i s cu ssed . Other sources of i nformat i on wh i ch re l ate to the p l ans  

for decomm i ssi on i ng the Sh i pp i n gport reactor and other power p l ant equ i pment 

are the records on mi grat i on from nucl ear buri al  s i tes such as Nuc l ear Fuel  

Serv i ces , Maxey F l ats and t he SRP .  

Respon se 

A text change has been made i n  the Summary to pro v i de the fol l owi ng i nfor­

mati on .  The draft E I S  i s  based on data and exper i ence gai ned from the actual  

decontami nat i on ,  d i smant l i ng ,  and decomm i ss i on i ng of  such fac i l i t i es as the 

P iqua  Nuc l ear Power F ac i l i ty ,  the Hal l am Nuc l ear Power F ac i l i ty ,  BONUS , and 

the E l k  R i ver reactor , i n  add i t i on to the decomm i ss i on i ng an a lys i s  i n  

NUREG /CR-0130 . As stated i n  Sect i on 4 . 9 ,  standard methods and procedures for 

conta i n i ng contami nat i on wi l l  be i n  effect.  Th i s  techno l ogy has been success­

fu l ly demonstrated i n  past decomm i ss i on i ng p roj ects . Waste management imp acts 

at the proposed buri al  grounds  ( S avannah R i ver and Hanford ) have been 

eval uated i n  ERDA- 1 537 and ERDA- 1 538 . 

Comment 

F a i l ure to use tran s cr i pts of hear i ngs wh i ch conta i n  ev i dence regard i ng decom­

m i ssi on i s  another examp l e  of how th i s  draft E I S  i s  i ncomp l ete . The hear i ng 

record re l ated to the Barnwe l l  Nuc l ear Fue l  P l ant ( Docket No . 50-332 ) i nc l udes 

d i smant l i ng ,  decontami nat i on and decomm i ss i on i ng i nformat i on wh i ch has 
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E . g  COMMENT LETTER ( Cont i nued ) 

been tested by cross-exami nat i on .  The expert wi tness for the Nuc l ear Regu l a­

tory Comm i s s i on ,  Robert Brooksbank , an swered quest i on s  about the d i smant l i ng 

of several nuc l ear f ac i l i t i es ,  i nc l ud i ng E l k  R i ver ,  yet th i s  draft E I S  does 

not conta i n  data gathered from decomm i ss i on i n g  operat i on s .  

Respon se 

As stated in the re spon se to the preced i ng comment ,  the E I S  i s  based on 

rev i ews and anal yses of actual  decomm i ss i on i ng op erat i ons  i nc l ud i ng E l k  R i ver .  

Comment 

It  i s  unc l ear why more peo p l e  were not i nvo l ved i n  prepar i ng the draft E I S .  

W ith so m any
' d i fferent f ac tors to eval ute and i ncorporate i nto the dec i s i on­

mak i ng process , there was a need for i nd i v i du a l s  with a var i ety of educat i ona l  

b ackground and work exp er i ence to be  i nvo l ved . 

Respon se 

In Secti on 5 . 0 the l i st of preparers i nc l udes the two pr i nc i p al au thors and 

many rev i ewers and contr i bu tors . The numb ers and expert i se of those respon­

s i b l e  for prepar i ng the E I S  are be l i eved appropri ate by DO E .  

Comment 

Accord i ng to the d i str i buti on l i st ,  no one i n  the state government of Georgi a 

rece i v ed a copy of th i s  draft E I S ,  yet the p l ans  i nc l ude send i ng the wastes to 

the SRP for d i sposa l , where these tox i c  and l ong- l i ved rad i oact i ve mater i a l s  

have the p otent i a l for contami nati ng water sources wh i ch they use .  The ar-ea 
is al ready exper i enc i ng pro b l ems . For examp l e ,  f i ve sq uare mi l es of Al l enda l e  

Cou nty [SC] are contami nated w i th ces i um- 137 . 
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E . 9  COMMENT LETTER ( Cont i nued ) 

Response 

The E I S  was d i str i buted i n  accordance with the requ i rements of Sect ion s  1502 . 19 
and 1 506 . 6  of the Cou nc i l  on Env i ronmental Qual i ty Regu l at i on s .  Two Federal 

Reg i ster not i ces regard i ng the preparat i on and pub l i cat ion of the draft E I S  

were pub l i s hed ( 45 FR 35414 , May 27 , 1980 ; and 46 FR 60643 , December 11 , 1981 ) .  

Cop i es of the document were made av a i l ab l e  to anyone express i ng an i nterest i n  

rev i ewi ng the document . 
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E . 10 COMMENT LETTER ,  

Comment 

W i l l i am A .  Loch stet , 104 Davey L aboratory , 

Pennsy l v an i a State Un ivers i ty ,  Un i v ers i ty P ark , PA 

16802 

The heal th consequences to the genera l  pub l i c  are est imated from the d i s ­

mant l i ng of the p l ant comp onents and the i r  transp ort to a bur i al s i te .  There 

i s  no est imat i on of the imp act after the rad i oact i ve mater i al s  reach the 

buri al  s i te at e i ther S av annah R i v er or H anf ord . Th i s  i s  p art i cu l ar ly  cur i ou s  

s i nce the amounts of rad i oacti v i ty to be hand l ed as shown i n  tab l e  3 . 2 - 1  . 

i nc l ude Carbon- 14 ,  N i cke l - 59 ,  N i ob i um-94 , and Technet i um-99 . These i sotopes 

have partcu l ar ly l ong  ha lf  l i ves ( ha lf  mi l l i on years for technet i um-99 ) .  

Buri al  u nder a few feet of earth as i s  contemp l ated at Savannah R i v er or H an­

ford cannot pos s i b l y  be  exp ected to  conta i n these nuc l i des for such l ong  t ime 

p er i od s . Ord i n ary erosi on and l each i ng w i l l  certai n l y retu rn th i s  materi al to 

the b i os phere wi th i n  a few hundred s to thou sands  of years . It  sho u l d be noted 

that these i ss ues were recent ly d i s cu ssed i n  Sc i ence magazi ne ( Vo l . 2 15 ,  pp . 

376 , 377 ;  22 J anuary 1982 ) .  

The rea l i st i c  env i ronmental  impact i s  obta i ned by cons i der i ng that the ent i re 
I 

i nventory of these i sotopes i s  rel eased to the env i ronment after a few hundred 

to a thousand years . Th i s  mater i al wi l l  then mi x wi th  st ab l e el ements of the 

earth s urf ace . Un iform d i l u t i on i n  th i s  nonrad i oac t i ve materi al w i l l  p rov i de 

a reasonab l y  optimi st i c  est imate of the fi nal  concentrat i ons . 

Fi nal ly  the popu l ati on at r i sk  i s  the enti re wor l d  popu l ati on . A fi rst est i ­

mate i s  to u se the present val ue of four b i l l i on peop l e .  The imp act of th i s  

rad i ati on mu st , o f  cou rse , b e  carr i ed out for the fu l l  rad i o acti ve decay of 

the mater i al . A s i mi l ar ca l cu l at i on can be found i n  the II F i na l  E I S  on Long­

Term Management of Def ense H i gh-Leve l Rad i oac t i ve Wastes , Sav annah R i v er 

P l ant ll ( DOE/E I S-0023 ) at page B-72 thru B-77 . These impacts are go i ng to 

occur i n  the l ong t ime s cal e reg ard l e ss of what method i s  u s ed for decomm i s ­

s i on i ng . I t  i s  un l i ke ly  that the decommi s s i on i ng procedure wi l l  have a l arge 

effect on these imp ac ts . 
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Desp i te the above cr i t i cal  comments , i t  i s  agreed that i mmed i ate d i smant lement 

i s  the a l ternat i ve of cho i ce .  

Response 

The overa l l  env i ronmenta l impacts of waste man agement acti v i t i es at Savannah 

R i ver and H anford are eva l uated i n  ERDA- 1537 and ERDA-1 538 . D i sposal  of the 

Sh ipp i ngport waste was ana lyz ed with regard to i ts potent i a l for change i n  

imp act to waste management at Sav annah R i ver or H anford , and found to be 

with i n  the range of impacts eva l u ated in ERDA-1537 and ERDA-1538 . D i s cu ss i on 

of the imp ac ts on the bur i a l grounds i s  ou ts i de the scope of th i s  E I S .  

D i spos a l  o f  Sh ipp i ngport wa ste at Savannah R i ver or Hanford wi l l  be con s i stent 

w ith the ex i st i ng ac t i v i t i es at those s i tes . 

Comment 

The Draft eva l uate s the emi s s i ons of NOx i n  Sect ion 4 . 2 . 1 .  The emi s s i ons  of 

NOx for au tomob i l es i s  here compared with that of the Bruce Mansfi e l d  

p l ants . I n  terms of the a i rs hed at l arge these are fair  to compare . However , 

at the street l eve l of Sh i pp i ngport , the emi s s i on s  from Bruce Man sf i e l d  do not 

count,  but the au tomob i l es count d i rect ly .  Th i s  i s  due to the fact that the 

coa l  p l ant i njects its  NOx i nto the a ir  at a l arge d i stance above the 

street , wh i ch the au tomob i l es do not . 

Respon se 

In terms of the street l eve l at Sh ipp i ngport the temporary ( 3  month peak 

per i od ) i ncrease of 50 cars i n  the area wi l l  not not i ceab ly i ncrease the NO x 
beyond that cau sed by the 1600 cars at the immed i ate ly adj acent Beaver Va l l ey 

2 p l an t .  The se impac ts are d i s cu ssed i n  Sect ion 4 . 2 . 1 .  
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E . 1 1  COMMENT LETTER ,  Dan i e l  R .  Mu l l er ,  Ass i stant D i rec tor for Env i ronmenta l 

Techno l ogy,  D i v i s i on of Engi neer i ng ,  U . S .  N uc l ear Regu­

l atory Comm i s s i on , Wash i ngton , D . C .  20555 

Comment 

Al though we su spec t  the impac ts are mi nor , the ana lysi s  of aq uat i c  d i s charges 

and effec ts is poor . No est imate i s  g i ven of the quant i ty or q ua l i ty of 

l i q u i d  d i s charges . On page 4-14 it is imp l i ed that on ly d i s t i l l ates from 

rad i at i on treatment systems w i l l  be d i scharged . Howev er , l ater on the page i t  

i s  i nd i cated that mon itor i ng o f  the d i scharge wi l l  b e  cont i nued and d i scharge 

w i l l  be hal ted if cond i t i ons of the cu rrent NPD ES Perm it  cannot be met . Th i s  

imp l i es the d i s charge may i ndeed conta i n  poten t i a l  pol l utants . 

Response 

A text change was made i n  Secti on 4 . 2 . 2  to c l ar ify the i ntent to recyc l e  the 

l iq u i d  thro ugh the process i ng system if  necess ary. I n  Sect i on 4 . 2 . 2 ,  Tab l e  

4 . 2 -1 d i s cu sses the maximum l i q u i d  vo l umes that cou l d  be d i scharged to the 

r iver for each decomm i ss i on i ng al ternat i ve .  The qua l i ty of the l i qu i d  

d is charge i s  al so d i s cu ssed i n  Sec t i on 4 . 2 . 2 ,  wh i ch states that ORSANCO , 
Pennsyl van i a  Water Qua l i ty,  40 CFR 423 , and the NPD ES perm i t  standards wi l l  

not be exceeded . To ass ure that d i s charges wi l l  be i n  comp l i ance with the 

above standards ,  a mon i tor i ng system wi l l  be used to ana l yze the l iq u i d  pr ior 

to d i s ch arge . Shou l d  the ana lysi s  show that the l i q u i d  exceeds the standards 
c i ted above,  i n stead of be i ng d i scharged the l iq u i d  w i l l  be recyc l ed through 

the process i ng system unt i l  the l i q u i d  meets the re l ease standard s .  

Comment 

The ex i st i ng permi t and the EPA regu l at i on s  ( 40 CFR 423 )  wh ich  are c i ted app ly 
to start up and to operat i on of  the power p l ant . EPA d i d  not con s i der d i s­

mant l i ng reac tors i n  deve l op i ng the ir  gu i de l i nes for steam-el ectr i c  power 
p l ants . Thu s ,  they are probab ly not very he l pfu l i n  assur i ng the ab sence of 

impact from d i smant l i ng .  
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Response 

The exist i ng perm i t  and the EPA regu l at i ons  do not spec if i ca l l y  app l y  to 

decomm i s s i on i ng ;  however , by performi ng the decomm i s s i on i ng i n  comp l i ance w i th 

these regu l ati ons there wi l l  be no greater env i ronmental  impact than that 

a l l owed for pl ant start up and operat i on . In  add i ti on ,  as stated i n  Sec t i on 

4 . 9  of the E I S ,  the decomm i ss i on i ng work wi l l  be performed i n  accordance with 

DOE po l i cy wh i ch requ i res that al l adverse imp ac ts be reduced to as l ow as 

re asonab ly  ach i ev ab 1 e .  

Comment 

Have the State and EPA been adv i sed of the d i smant l i ng operat i on and of the 

d is charges wh i ch w i l l  occur? The NPDES Permi t  ( as out l i ned i n  Append i x  B )  

b ans the d i s ch arge of meta l  c l ean i ng wastes . Does th i s  i n  effect ban the d i s ­

ch arge o f  any decontami nati on wastes? 

Response 

The state and EPA each rece i ved a copy of the draft E I S  and have responded to 

i t . As i nd i cated i n  Secti on 2 . 2 . 3 . 1 , a l l  rad i oact i ve l i qu id  wastes wi l l  be 

fi l tered , demi nera l i zed , and evaporated and the proce ssed l i qu i ds mon itored 

before re l ease to the r i ver . The metal c l ean i ng wastes that mi ght be present 

wi l l  be removed dur i ng th i s  process . Shou l d the l i qu i d  wastes st i l l  contai n 

detec tab l e  meta l c l ean i ng res i dues , the wastes w i l l  be rep rocessed unt i l  they 

can be re 1 eased . 

Comment 

The unrestr i cted use l eve l s  of rad ioacti v i ty for the preferred opt i on of 

immed i ate d i sm ant l ement are not de fi ned other t h an u s i ng the requ i rements of 
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Regu l atory Gu i de 1 . 86 .  S i nce on ly surf ace contami nati on cri ter i a  i s  addressed 

i n  Regu l atory Gu i de 1 . 86 , Sh i pp i ngport sho u l d be decommi ss i oned to the cr i ­

teri a deve l oped for t he P l um Brook Test Reac tor d i sm ant l ement . 

Response 

The te xt i n  Secti on 1 . 1 . 2  and Append i x  A . 4  has been rev i sed to i nc l ude pathway 

ana l yses for re si dual so i l  contami nat i on as suggested i n  reference 5 of App en ­

d ix A ,  "Resi dua l  Act i v i ty L imi ts for Decommi ss i on i ng " ,  NUREG-0613 . The spe­

c i fi c  gu i de l i nes stated for t he P l um Brook Test Reac tor , are not genera l i zed 

gu i de l i nes  with  wh i ch DOE must comp l y .  

Conment 

The i nventory of rad i oacti v i ty i nc l uded neu tron act i vat i on of press ure vesse l 

comp onents and rad i oac t i ve contami nants i n  t he reac tor coo l ant . The depos i ted 

rad i oact i ve corros i on products on reactor coo l ant  system surfaces and i n  crud 

traps shou l d  a l so be con s i dered . 

Response 

The est i mate of 20 C i  i n  Tab l e  3 . 2 -2 i nc l udes the crud act i v i ty from depos i ted 

rad i oac t i ve corrosi on produc ts . 

Comment 

The type of wa ste decontami nat i on fl u i ds have not bee n  spec if i ed .  The pro ­

posed ru l e  10 CFR P art 6 1 ,  L i censi ng  Requ i rements for L and D i sposed of Rad i o ­

act i ve Waste , state s that wa ste conta i n i ng che 1 at i ng agents i n  
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concentrati on greater than 0 . 1% are not permi tted except as spec i fi ca l ly  

approved by the Comm i s s i on .  Hence , che l ati ng decontami nat i on fl u i ds  shou l d  

e i ther b e  avo i ded or shou l d  b e  decomposed pr i or to d i sposa l .  

Response 

Sh i pp i ngport i s  not an  NRC l i censed fac i l i ty and therefore NRC regu l at i on s do 

not necessar i ly app ly.  However , the DOE wi l l  comp ly w i th the i ntent of the 

NRC regu l at i ons  through adherence to DOE orders wh i ch govern DOE fac i l i t i es .  

By comp lyi ng w i th these va l ues , pub l i c hea l th and safety w i l l  be protected to 

the same extent afforded by the NRC regu l at i ons . The fl u i ds that are se l ected 

to be used for decontami nat i on w i l l  be processed ,  as stated in Sect i on 4 . 2 . 2 ,  

i n  order to meet DO E  re l ease requ i rements . 
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E . 12 COMMENT LETTER , John F .  Spencer , Depu ty Di rector , State of Was h i ngton , 

Dep artment of Eco l ogy ,  Ma i l  S top PV- 1 1 ,  O lympi a ,  Wash-

i ngton 98504 

Cornnent 

Department of Eco l ogy (WOOE ) cornnents ( enc l osed ) : The d i s cu ss i on i n  the E I S  

of grou ndwater qua l i ty imp ac ts app ears adeq uate . However , the E I S  does not 
d is cu ss i n  reasonab l e  det a i l  the potenti al  for acc i dental sp i l l age of nuc l ear 

wastes e i ther l i q u i d  or so l i d .  There i s  al ways the possi b i l i ty of a trans­

portat i on acc i dent accompan i ed  by the sp i l l age of rad i oacti ve waste water . 

Two p roposed sh i pp i ng rou tes are d i s cu ssed i n  the E I S  if  t he H anford s i te i s  

used for d i s pos al . S i nce one of the pro pos ed s h i pp i ng routes passes d i rectly 

over Spok ane ' s  " so l e  source" aqu if er ,  the l i qu i d  wastes s hou l d  be  sh i pp ed v i a  

Sal t L ake  C ity , Utah , rather than Spok ane , Was h i ngton ( see pages 3-25 and 

3-27 ) . 

Response  

A te xt change has  been made i n  Sect i on 2 . 2 . 3 . 1  to c l ar ify the i ntent . L i qu i d 

waste w i l l  not be  transported offs i te .  Al l l i qu i d  waste wi l l  be  p rocessed at 

the Sh i pp i ngp ort Atomi c Power Stat i on as descr ibed i n  Sec t i on 2 . 2 . 3 . 1 .  Poten ­

ti al  acc i dental ons i te l i q u i d  waste sp i l l age i s  d i s cu ssed i n  Secti on 4 . 1 . 3 and 

i n  Tab l e 4 . 1-4 . I n  order to ass ure safe sh i pment of the so l i d  waste , al l 

materi a l  w i l l  be  p ack aged and transp orted i n  accordance w i th DOT regu l at i ons . 

These p l ans  are des cr ibed i n  Secti on 3 . 4 of the E I S . 
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Comment 

Department of Soc i al and Hea l th Serv i ces ( DSHS ) comments ( enc l osed ) :  There 

app ears to be l i tt l e  or no d is cu ssi on i n  the E I S  on t he need for conti nued use  

of  the reactor fac i l i ty .  I f  the p l ant must be c l osed , we recommend the d i s ­

mant l i ng of the reac tor f ac i l i ty even if  procedu res ca l l for the work to be 

done i n  stages . Staged operat i ons  shou l d  al l ow for the more rad i oac t i ve sec ­

ti ons to be d i sm ant l ed at t he l atest pos s i b l e  date . 

Respon se 

The need for cont i nued u se i s  d i s cu ss ed i n  deta i l i n  Secti on s  1 . 1 ,  1 . 1 . 1 ,  and 

2 . 1 . P rompt d i sm ant l ement of the power stati on i s  DOE ' s  p referred a l ter­

nat i ve . 

Comment 

As d i s cu ssed i n  the E I S ,  cert a i n  areas of the fac i l i ty wi l l  remai n h i gh l y  

rad i oac t i ve for a l ong p er i od of t ime . Prop er p rocedures and c l ose mon i tori n g  

shou l d  b e  ens ured du r i ng d i smant l i ng operat i on s  to restr i ct rad i at i on exp os ure 

to work ers w i th i n  those l eve l s  d is cu ssed i n  the E I S . Rad i ati on e xposures to 

offs i te res i dents and the env i ronment , as spec if i ed i n  the E I S ,  do not appear 

as l ow  as rea sonab ly ach i evab l e .  

Response 

I n it i al l y the rad i at i on exp os ure was ca l cu l ated usi ng Sh i pp i ngport and 

NUREG /CR-01 30 data to estab l ish  a conservat i ve upp er bou nd on rad i at i on 

exp os ure . As the en g i neer i ng p l ann i ng proceeds more accu rate ca l cu l at i ons  

w i l l  be m ade . Whatever a l ternat ive i s  chosen , p roper procedu res and c l ose 

mon i tor i ng wi l l  be provi ded to ensure comp l i ance with ALARA pri nc i p l es as 

stated i n  Secti on 4 . 9 . 
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Comment 

Becau se the d i stance to Hanford is much farther than the Savannah R i ver s i te ,  

the overa l l  rad i ati on expos ure to the pub l i c and to transportati on personnel 

wou l d  be far greater , as wou l d  the costs i nvol ved i n  the Hanford opt i on . 

In  conc l u s i on ,  DSHS strongly recommends that the Savannah R i ver s i te be u s ed 

as the d i s pos al  l ocati on and that further con s i derat i on not be g i ven to the 

H anf ord s i te .  

Response 

The se l ecti on of the d i s pos al  s i te for the rad i oact i ve waste from the decom­

m i s s i on i ng of the Sh i pp i n gp ort Atom ic  Power Stati on w i l l  be based on a rev i ew 

and an alysi s of al l re l evant factors . Th i s  E I S  pro v i des  the env i ronmental  

i n put to that dec i s i on .  Any acti ons tak en w i l l  be in  accordance w i th a l l 

app l i cab l e  regu l at i ons . 
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Comment 

Compar i sons of current costs to deferred costs must be based on d i s count i ng 

the deferred costs . The t ime val ue of money is  real and mu st be cons i dered . 

Th i s  i s  not the same i s sue as esca l at i on or i nfl at i on . 

Response 

D i s count i ng the deferred costs has been con s i dered ; however , at th i s  t ime 

t here rema i ns consi derab l e  uncertai nty as to the appropri ate d i scount rate to 

u se for decommi ss i on i ng and to the app l i cabi l i ty of d i s count i ng to decomm i s ­

si on i ng p roj ects . DOE con si ders that the cost est imates contai ned i n  the E I S  

are adequate for compar i ng the re l at i ve costs of the al ternat i ves . 

Comment 

The cost of fu ture d i smant l ement is based on cu rrent techno l ogy .  As exper i ­

ence i n  d i sm ant l i ng f ac i l i t i es ( rad i oac t i ve or nonrad i oac t i ve ) is  gai ned , new ,  

l ess  cost l y ,  methods may deve l op .  Immed i ate d i smant l ement forec l oses that 

poss ib i l ity . 

Response 

The comment i s  appropri ate to al l techno l og i ca l  re l ated fi e l ds . DOE has 

conc l uded that e x i s t i ng techno l ogy w i l l  p rov i de for cost effect i ve 

decommi ss i on i ng . 
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Corrment 

Irrmed i ate d i smant l ement has much more potent i al for h i gh rad i at i on expos ure to 

very few p eop l e .  Th i s  sort of exposure is imp ort ant to avo i d . The most 

import ant rad i at i on benefi t of postponed d i smant l ement is that nobody wi l l  be 

s ubj ec ted to a l arge rad i ati on dose . 

Response 

The E I S  eva l uates env i ronmental  imp ac ts of reason ab l e  decorrm i s s i on i ng al ter­

nati ves . Regard l ess of the al ternati ve sel ected , Sh i pp i ngport w i l l  be decom­

mi ss i oned i n  accord ance with  ALARA pr i nc i p l es that contro l the amount of 

rad i ati on to wh i ch the work ers and the pub l i c can be exposed . 

Corrment 

Most of the property , perhaps s i x of the seven acres , w i l l  be av a i l ab l e  for 

irrmed i ate u se reg ard l ess of wh i ch opti on i s  sel ected . The seventh acre cannot 

conce i vably be worth the tens  of mi l l i on s  of do l l ars be i ng spent on decomm i s ­

si on i ng . The val ue o f  decommi ss i on i ng is  reduct i on of exposure to rad i at i on .  

I n  th i s  regard , the II no act i on ,  cont i nued surve i l l ance ll opt i on can be con-

si  dered . ( The II conti nued operati on ll opti  on is  not commerc i a l l y  f eas i b  1 e .  The 

IIno surve i l l ance ll opti on v i o l ates NRC regu l at i ons . )  • . .  Th i s  suggests that 

irrmed i ate d i sm ant l ement is the l east attrac t i ve al ternat i ve b ec ause it com­

b i nes the greatest expos ure and the greatest cost . Con t i nued surve i l l ance 

res u l ts i n  the l east exposure and the l east cost . 

Deferred decomm i ss i on i ng may be pol i t i ca l l y  unpal atab l e or l og i s t i ca l l y  d i f ­

fi cul t .  If so , irrmed i ate acti on may be p referred , but the DE I S  does not s up­
port that recorrmendat i on .  
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A deferred decomm i ss i on i ng propos a l  has th i s  p i tfal l :  U n l ess a s i nk i ng fund 

i s  operated by a non-profi t ent i ty,  the taxes wi l l  probab ly  erode the i nterest 

i ncome too fast to k eep up w i th i nfl at i on .  

I n  summary, cont i nued surve i l l ance i s  the preferred al ternati ve .  

• It costs the l east.  

• It  resu l ts i n  the l east expos ure . 

• It retai ns a l l  future opt i on s .  

Respon se 

The i ntent of the E I S  i s  to exp l ore decomm i s s i on i ng al tern at i ves and the 

env i ronmental imp ac ts of t hese al ternat i ves . D i scounti ng the deferred costs 

has been con s i dered ,  bu t i s  not app ropri ate to u se i n  th i s  E I S .  Wh i l e  the 

conti nued surve i l l ance al ternat i ve may res u l t  i n  the l east exposure i n  the 

short-term , surve i l l ance may resu l t  i n  h i gher l ong-term rad i o l og i c a l  exposure 
( s ee p age v i ) .  The cho i ce of al ternat i ve w i l l  be based on several factors 

i nc l ud i ng cost , safety, l ong-term l i ab i l i ty,  and the des i rab i l i ty of 

demon strati ng decomm i ss i on i ng techno l ogy , in add i t i on to potent i a l rad i at i on 

doses and other env i ronmenta l impac ts .  
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EXH I B I T  1 

BOROUGH OF SHIPPINGPORT 
..... 76 

SHIPPINGPORT, 'ENNSnVANIA Ison 

Surpl u s  F'lc i l i t i eo s  ManJagE'mpnt F'ror;ram effice 
P. r .  Box 550 , R o om 6(,7 
R l ch b nrl , WRsh i ne;ton 99352 

A t t .  J. D .  Whi te 

Sub j ec t .  moni t ors 

D e " r  Mr . Wh i te . 

Jan . R ,  1 9P2 

A t  the regular me p t i nr: o f  t h e  C ounc i l  for the 

Boroll".h of Shi r r in..:port on Tup nd" y ,  Jan .  5, 1 902 . the emergency 

c ("rd i na t or , E" rl G raham i nformed the C ounc i l  on the d e c ommi s si oning 

of the Sh i rrlnl� po r t  A t om i c  Power StatI on ::md the pla c i n� of 

monit ors ill the D oroul!h t o  rep.; i stE' r Rny ra d i oac t i v i ty wh i c h  may 

occur wh en the rl e c ommi s s i on is d one . 

The C ounc i l  woulrl l i ke to have at least four moni tors 

pl a c e d  w i t h i n  the B orolle;h , the l oca t i on s  t o  be d e c i d e d  by the 

c o ord i na t o r .  Earl G raham . 

A l s o  the C Ollnc i l  wou l d  l i kE' to have twe l v e  c op i e s  of 

the rl p c ommi s s i on of the poweor plant. 

Ve ry. lruly ��s 

;(Aj� " , ) 1 dUt-v 
Wi l l iam N .  G r e e n ,  
Bor ough S e c r o tary 

EXH I B I T  2 

IBEW!{)I 
I N T E R N A T I O N A L  B R O T H E R H O O D  O F  E L E C T R I C A L  W O R K E R S  
1 125-Flfteenth St. N.W. 
Washington, D.C. 20005 

Chertn H. PIllard Intematlonel Pnt.lctent 
Relph A. lAlcon InWrNltIonaf BecNtefy 

...... 

.laniary 11, 1982 

us Department of Energy 
Surplus Faci li ties Management Program Office 
P . O .  Box 550 
Room 667 
Richland, WA 99352 

ATTENTION: J. O. White 

Dear Sir: 

Of the decommissioning alternatives presentsd in draft DOE/EIS-
00800 the lBEW favors the immediate dia.antlement for the Shippingport 
Atomic Power Stati on .  

Immediate dismantlement would aerve as a demonstra tion project 
for future decommissionings of li!tot watsr resctors . Shippingport 
has operated for nesrly a quarter of a century and is considerably 
larger than stations previously decommissioned. 

Estimated 1275 man-rem of oroupational radiation ellp09ure, 
to the on an average 180 workers, over the spproxialate five year 
achedule for immediate dismantlement should result in low individual 
occupational radiation ellp09ures to the worker,. 

Best wishes . 

sincere��you�, , r t' f---r-;/-y--. �,> -t{- { L )- , 
Paul R. Shoop 
International Repreaentative 

P RS : sdn 



EXH I B IT 3 

United States Department of the Interior 

ER 81/2621 

U.S. Department of Energy 

OFFICE OF THE SECRETARY 

WASHINGTON, D.C. 20240 

JAN 2 r r9az 

Surplus Facilities Management Program Office 
AITN: J. D. White 
P.O. Box 550, Room 667 
Richland, Washington 99352 

Dear Mr. White: 

We have reviewed the draft environmental Impact statement Cor Decom missioning of the 
Shippingport Atomic Power S tation, Beaver County, Pennsylvania, and find we have no 
comments. 

The opportunity to review this document is appreciated. 

SI �? Ay.�/ �hard, Director 
Environmental Project Review 

EXHI B IT 4 

January 25 , 1982 

J. D. White 
U . S .  Dep t .  of Energy 
Surplus Facilities Management Program Office 
P . O .  Box 550, Room 667 
Richlan d ,  Washington 99352 

Dear Mr. Whi t e :  

I have reviewed the Draft Environmental Impact Statemen t :  
Decommissioning o f  the Shippingport Atomic Power Station - October 
(DOE/&15-6080D) , at tached y?U will find my comments . 

I am grateful for the opportunity to participate in the Environ­
mental Impact Assessment process for Shippingport .  

Sincerely, 

ae::hf· � /J.J,. 
ALB/dab 

Attachment 



EXH IB IT  4 ( Conti nued ) 

Comment 1 :  

On page 2-15 o f  the DEIS the total inventory o f  neutron ac tivated material 

was reported to be 1 3 , 320 C . .  I understand that security considerations 

may prohibit a nuclide-specific par ti tion of the total activity but per­

haps the following partit ion could be provided : 

Short lived Nuclides ( til: .. <. 5 yrs . )  

Intermed iate Lived Nuc l ides ( 5  { t../}100 yrs . )  

Long Lived Nuclldes ( til). ) 100 yrs . )  

TarAL 

C 1 
C2 
C3 

13 , 320 C ;. .  

With such a par t i t i on ,  one may independently j udge the nature o f  the 

inventory to be dispospd . 

Ccmunent 2 :  

Re : The sta tement , " • . •  these ribs will decrease the s t resses in the 

concrete wal l s  during the maximum probable flood . . .  " f ound on pg. 2-2 4 .  
The ribs , s o  cons tructed will decrease the stresses for any flood that 

may cover the structure , not j us t  the maximum probable flood. This state­

ment may mislead one to think thnt the maximum probahle flood would he 

the only flood able to flood the s tructure . 

Comment 3 :  

Use of the land resource a t  the Shippingport site i s  listed a s  an advantage 

to the immed iate dismant lement option. Could the authors be more Rpecific 

by speculating on some possible uses for the land? ( e . g .  power plan t ,  

spec ific indus try ,  recreation , etc. ) .  

Comment 4 :  

Re : the discussion of the 70 year path to the nearest stream to the 

Savannah River disposal site found on pg. 3-2 3 .  

It is a well documented fact that the groundwater resource is heavily 

developed near Savannah ,. Georgia (see pg . 89 of Groundwater Hydrology 

by Todd, 2nd Edition, Wiley 1980\. Perhaps nuclide migration to the 

aquifer and then subsequent ingestion of pumped groundwater could be 

the critical path. At any rate such a calculation should be provided 

along with the migration to the stream pathway. If such a path is 

improbable due to the location of the s ite in relation to the squifer, 

then this fact should be clearly s tated. 

Furthermore, the DEIS does not provide an analogous analysis of the 

critical pa thway to the water supply at the Washington disposal site. 

Comment 5 :  

I s trongly disapprove o f  the comparison o f  calculated man-rem t o  shipyard 

workers to the background man-rem incurred by the population of the U . S .  

found o n  top o f  p g .  4-2 1  i n  the DEIS. Such a comparison implies a re­

lat ionship between the health effects incurred by the two vastly different 

populat ions , dependent on the unit man-rem. 

Doses incurred by shipyard workers should be justified by merely stating 

that guidelines for the exposure of such workers would be met .  The public 

should not be led to believe that the issue of exposure incurred by radiation 

workers can be resolved by comparing the worker exposure to general background 

exposure. 



�� 
�� Duquesne I..ig1t 

4� Sbll'l A ..... lltie 
PIIIsburgh, Pa 
15<'1'J 

(4' 2) "56-15000 
Shi ppl ngport Atomlc Power Statlon 
Post Offlce Box 57 
Shl ppl ngport, PA 1 5077  

January 25, 1 982 

Envl ronmenta 1 Impact Statement 

Mr. J. D.  Whi te 
Surplus  Facl 1 l tl es Management 
Program Offlce 
U. S. Department of Energy 
P. O. Box 550 , Room 667 
Rlchland , Washl ngton 99352 

Dear Mr. Whlte:  

Duquesne ll ght Company has  revl ewed the October 1981 , Draft Env l ronmenta l 
Impact Statement for the Decomml ss ionlng of the Shl ppl ngport Atomic Power 
Stat 1 on. Duquesne l l ght conslders the preferred method of decomml ss ionlng , 
( Immedlate Dl smantl ement) , to be the only vlable  and acceptabl e  al ternat l ve. 

l l s ted below are comments on spec l flc sectl ons of the Draft Env i ronmenta l 
Impact Statement.  

EXH I B IT 5 

1 .  Sectlon 1 . 1 . 2  Decomml s s i on l n� Statutory and Regul atory Requ l rements -
Pa ragraph 6, line 8 - The Fe eral and State permits regulating the 
operat l on of the Shl ppl ngport Atoml c Power Statl on are i ssued to Duquesne 
ll ght Company. Sl nce Duquesne l l ght wl 1 1  not be opera t l ng the statlon 
a fter defue l l ng ,  the perml ts del l neated l n  Append l x  B wi l l  not be l n  effect 
durl ng decommi ss lonl ng. 

2. Sec t l on 2. 2 Immedl ate Dl smantl ement - DOE - Owned Structures 1 1 st l ng -
The bu l 1 d l ng referred to as ·Wa rehouse" should be corrected to 
"Demlnera l l zer Bu l l d l ng " .  The warehouse bul l d l ngs are Duquesne l i ght 
owned. 

3. Sectl on 2. 2. 3. 1 llquld Waste D l s�osal - Table 2. 2. - 3  - I nventory at 
Shutdown - Assumlng that no liqu d discharges are made to the rlver, 
the radloactlve water l nventory at shutdown wl 1 1  be 650, 000 to 700 ,000 
ga l l ons. 

Mr. J .  D. Whi te 
Page 2 
January 2 5 ,  1 982 

4. Sect lon 3. 1 . 6  Water Qual l ty - Para. 2, l l ne 1 1  - The mon l torlng l ocatlon 
and data reference source was not specl fl ed for the ORSANCO - Ohl0 Rl ver 
water qua l l ty standards that were exceeded at Shl ppl ngport dur l ng 1978 and 
1 979. 

5. Sec t l on 2. 2 , 3. 2  and 3. 3 - There was no dl scuss l on of the hand l l ng and 
d i s posa l pract l ces that wl 1 1  be used for non-radl010glcal , non-hazardous 
wastes. 

6. Sec t i on 3. 1 . 7  Aguatlc and Terrestrl al  Ecologa - A borrow area for 27,000 
cublc yards of ackfill material wll1 be nee ed to return the s l te to 
ex l s t l ng grade upon removal of the be l ow ground components. 

7. Sectl on 4. 2. 2 l l qu l d  Effluents - Para. 2 ,  l l ne 1 1  - See comment 3. 

8. Section 4 . 2. 4  Nonrad l oact l ve Haza rdous Waste - It shou ld reference that 
the hand l l ng and disposal of asbestos shou ld a l so be l n  accordance wlth 
EPA 40CRF 61  and OSHA 29 CFR 1 910. 

9 .  Sectlon 4. 6. 2 Energy ( Comml tment of Resources) - Fuel 01 1 wl 1 1  a l so be 
consumed by the stat l on auxl 1 l a ry bol 1 er dur l ng the decomml ss l o n l ng. 
The auxl 1 l ary bol 1 er opera t l ng status after the comp l etlon of the 
decomml sslonlng has yet to be determlned. Thl s  fuel consumptlon shoul d  
be addressed. 

10.  Sectlon 4. 6. 3 Water - The compa rl son of water requl rements for the 
varlous decommTSSTOn l ng al ternatlves versus the normal plant operatlon 
l s  ml s1eadlng ( 1 1 7  to 284 kl 101 l ters for decomml ss l on l ng versus 621 , 1 00 
k l 1 0 1 l ters per day for normal operatlon once-through condenser cool l ng. ) 
Some (or al l )  decomml ss l on l ng water use lnvol ves consumptl ve l osses 
whereas once-through coo l l ng does not. The water requl rement comparlsons 
wou l d  be more approprlate lf made a long these 1 1 nes. Also,  the opera t l on 
of the C l rcu lat l ng Water System l s  requl red for d l 1 ut lon of the 1 1 quld 
effl uents when dl scharglng to the Oh l0 Rl ver. Thl s  fact l s  not stated. 

1 1 .  

c c ;  T .  D. Jones 
G. Van Sickle  
W.  G. logan 
D & D Fl l e  



TENNESSEE V ALLEY AUTHORITY KNOXVILl. E,  T�NNESSEE 37902: 

Mr . Jerry D. Wh i t e ,  Director 
Surplus Fac i l i ties Management 
U . S .  Department of Energy 
Pos t  Off lee Box 550, Room 667 
Richland , Wa shington 99352 

Dear Mr . White:  

JAN 2 7 1982 

Program Off ice 

We have reviewed the draft envi ronmental impact statement (DElS) 
on the decommi�s ioning of the Shippingport Atomic Power Stat ion 
(DOE/El S-OOSOD , October 19S1) and our comments are provided as 
an enclosure. We apprec iate the opportunity to commen t on the 
DEl S .  

S incerely ,  

1/ .1/ / /- .' 1(· ·. A .. . �. , . r . . I / 
Mohamed T .  EI-ARh ry , Ph . D .  
Assis tant Manager of Natural 

Resources (Environmen t )  

Enc losure 

I\n (qll,ll 0f'P0t I l lnity r mr1nVf't 

i) 

EXH IB IT  6 

TVA COMMENTS OR TIlE U . S .  DEPARTMEIIT OF ElfERCY ' S  
DRAFf ENVIRONMENTAL IMPACT STATI!HENT (DEIS) OR 

DECOMMISSIONING OF TIlE SHIPPINGPORT ATOMIC POWER STATION, 
OCTOBER 1981, DOE/EIS-OOSOD 

General Comments 

1 .  We note that the p referred alternative ( i . e . , immediate dissantlement 

2 .  

o f  the Government-owned portion o f  the station) results in no significant 

environmental impacts. Therefore we see no legal requirement that an 
environmental impact statement should be prepared . 

As another potential alternative, we suggeat investigation of the 

feasibility of delaying the Shippingport decommissioning until it is 

t ime to decommission the Beaver Valley Power Station. The use of 

some part of safe storage until that time would allow the reduction of 

cobalt-60 activity by radioactive decay , with the potential for 

significantly reducing occupational exposure during decommissioning . 

The environmental impact of the combined decoaadssioning may be less 

than what would occur from two separate ef forts • 

3 .  Th� schedules for the several decommissioning methods do not allow time 

for the preparation and approval process for a process control 

program for the solidif ication or radioactive waste material. It 

would be prudent to include the preparation of this document as a 

necessary effort and include it in the schedules. 

?pecific Comments 

1 .  Page 2-14, section 2 . 2 . 3 . 1; page 3 . 13. section 3 . 1 . 6; and page 4-14. 

section 4 . 2 . 2--The concentration of radioactive material discharged 

to the river should also meet the as low as reasonably achievable criteris 

of 10 CFR 5 0 ,  Appendix I ,  as well as the stated regulations . The Safe 

Dr inking Water Ac t ,  40 CFR 141, should also be addressed since special 

reports concerning the impact of radioac tive effluents from this 

activity on downriver water supply systems may be required . 
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EXH I B IT 6 ( Con t i n ued ) 

2 .  Page 3�c tion 3 . l . 2--The plant is designed t o  be protected from 

flooding to elevation 706 but the probable maximum f lood level is 

elevation 730 . This provides another posit ive reason for adopting 

the prefe rred a l terna tive , immediate dismantlemen t ,  if plant f looding 

could expose the public to radioact ive wastes . 

3 .  Page 3-9, Table 3 . l-l--The p rimary and secondary National Ambient A i r  

Quality S t andards (NAAQS) f o r  ozone a r e  b o t h  l isted as 240�g/m
3 

( 0 . 1 2  ppm) , 

and footnote (a) s tates "No t to be exceeded more than once a year .. " The 

primary and secondary NAAQS for ozone should read 0 . 1 2  ppm ( 2 35�g/m
3

) 

to agree with 40 eFR 50 (paragraph 50. 9) . It is suggested that 

footnote (a) be rewri t ten to read "Not to be exceeded more than once 

per year . For ozone. exceedances are determined by a method which 

u t i l i zes the most recent three year running average (see 40 erR 5 0 ,  

Appendix H ,  f o r  deta i ls) . "  

4 .  Page 3-l2--The first sentence on this page states "Discharges of 

nonradioactive materials into the air f rom decommissioning wi l l  not 

detectably change ambient air condit ions . "  Wh i le this s t a tement may 

be true , i t  cannot be confirmed f rom the limited information givpn 

in the DEIS. 

5 .  Pages 4-2 and 4- l0--An inconsis tency needs to be eliminated . On page 

4-2 , the f i rs t  full sentence states "Similarly , the only impac ts on 

air quality will be from the automobiles of �he decommissioning 

workers ( 1 80 maximum , 1 30 operation and maintenance workers are 

employed now) and possibly f rom some concrete demo l i tion activ i t icR . "  

However ,  on page 4-10, sect ion 4 . 2 . 1 ,  the first sentence states 

"Airborne ef fluents f rom decommissioning the Shippingport Station wil] 

arise from the automobiles of decommissioning workers and from internal 

combustion engines used to power equipment used in decommiss ioning . "  

Al though some information concerning air quality impacts from workers ' cars 

i s  presented , none i s  presented relative to impacts from the foss i l  fueled 

equipment used in decommissioning and from the concrete demo l i t ion . 

Emissions to the air f rom such heavy equipment ,  operating more or 

less continuously over the workday , are likely to be much higher than 

-3-

from the automobiles c i ted . Parti�ulate matter generated from concrete 

demo l i t ion could be signif icant without adequate mitigation. Wh i le these 

emissions may not cause NAAQS violat ions , they should be presented to 

show this to be the case. 
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EXH I B IT 8 

COMMONWEALTH OF PENNSYLVANIA 
DEPARTMENT OF ENVIRONMENTAL RESOURCES 

P.O. Box 2063 

The Secretary 

J .  D. White 
U . S .  Deparbnent of Energy 
Surplus Facilities Manaqenent 

Program Office 
-

P.O. Box 550, R!xIn 667 
Richlam , WA 99352 
Dear Mr. White: 

Harrlsbu'l. PA 17120 
(717) 787-2814 

January 29, 1982. 

The cannonwealth has reviewed the Draft Envircnnental Impact 
Statenent covering the Deccmnissioning of the Shiwingport Atanic Po.oer 
Station . The C<ITJOC)fl�lth feels the Environnental Statenent is an adequate 
statonent of expectErl envirormental impacts fran the decarmissioning process. 
The Ccmron�lth feels that decarmissioning the plant in any of the metlIXls 
describe:i in the Envirormental StatEment will result in negligible erwircnnental 
am p.lblic health am safety impacts. 

Since the Shippingport Atonic Po.oer Station will be the largest 
nuclear po.rJer reactor to be conpletely decamtissionErl , it will prOlTide 
:iJnrortant data to verify the metlIXlology that has been develq>ed for 
the NR:: by Battelle-Northwest Laboratory for assessing the technology, 
safety am cost of deccmnissioning light water reactors. It slolld , therefore, be assurErl that the deccmnissioning effort is fully docunentErl am relatErl to 
the Battelle study whenever (XJssible. 

IIttachErl are staff cannents on the Draft EIS for your consideration. 

Thank you tor the opportunity to review this Envircnnental � 
Statanent .  

IIttachnent 

S�� 
Jiff.� 



EXH I B I T  8 ( Conti nued ) 

Staff Review 
Draft EIS COITering the Decrnmissioning 

of the Shippingport Atonic p� Station 
by the 

CcmnonweaJ th of Pennsylvania 

We have revie..e:l the Draft EIS anj offer the following specific ccmnents. 
Section 1 . 1 .  2 anj Apperrlix A. 4. It is statal that the EPA is 

responsible for developing residual radioactivity standards for deoammissioning anj since these standards have not yet been developed , the residual radioactivity 
limits of Regulatory Guide 1. 86, "Termination of OpE>xating Licenses for Nuclear 
Reactors" , will be used. We agree that tixlse standards will probably provide 
adequate protection' for the p.1blic, ho.Iever , an assessnent slx:>uld be made to 
estimate the dose ccmnitment that =uld be realized by the use of these limits 
aSSlIlling unrestricted use of the site. since such a methodology was developed as part of the Battelle-Northwest study, NURro-CR0130, ("Technology, Safety 
and Costs of Deoammissioning a Reference Pressurizal Water Reactor Power Station " ) , 
the Regulatory Guide 1. 86 standards slx:>uld be canparoo with that methodology 
anj the :irrp3.cts expressal in terms of dose ccrrrnitment to the public aft.er 
release for unrestricted use. This wi] I also provide a more =nsistent method 
of ccmparison with the Battelle methodology, which apparently is one of the 
objectives of the deoammission. It slx:>uld also be noted that the Regulatory 
Guide 1. 86 limits do not address residual soil =ntamination which could provide 
a major pathway for p.1blic exposure after release for unrestricted use . 

section 2 . 2 . 1. It is noted that special procedures may be required 
so that concrete blasting will not seisnically affect the adjacent Beaver Valley 
Nuclear Plant. Will the NOC require verification that the decrnmissioning of 
the Shippingport Atonic Power Station will not adversely affect the safety of 
the Beaver Valley Nuclear Station in any way? 
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EXH I B IT 9 

Environm!"��!I�:� 
January JO, 1982 

J .  D .  White 
Surplus Facilities ManageMent PrograM Office 
U. S. Depart_nt of "Energy 
P. o. Box 550, ROOM 667 
Richland , Washington 99352 
Dear Hr. White I 

Please use the enclosed letter related to the draft 
EnvironMental IMpact Statement, I>ecoJlllllissioning of the 
Shi ppingport AtOlllic Power station (draft Er S )  in plaoe of 
the one dated January 29th . SOIII8 of the revisions we h8d 
made in the comments were not changed when the h8ndwrltten 
notes were typed , therefore the complete letter has been 
retyped . 

We did not find out about the draft ErS until .. 
week ago , although Environmentalists , Inc. ( E .! . )  is 
usually either sent a oopy of iMpact statements related 
to nuclear waste issues or notified that such a report 
is available . Sinoe the tiMe for comments was 90 near 
over, We made a rrangements to borrow one of the two 
copies sent to South Carolina . 

E.! . has a ten year history of pa rticipating in 
activities related to nuclea r waste issues . We plan 
on contacting you with additional comments and 
questions . 

Sincerely, 

. -;t1;x (;t� 
Ruth ThOllllls .  
Authorized Representative 

Enclosure 

1339 SINKLER IbAD. COllMHA. S. C. 292Il) (003) 782-:n:n 
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EXH I B IT 9 ( Conti nued ) 

Environm·!!!��I�:� 
JanUAry )0, 1982 

J .  D. White 
Surplus Facilities Management Program Office U. S. Department of Enorgy 
P. O. Box 550, Room 667 
Richla nd ,  Washington 99)52 
Dear Mr. White : 

The draft Environmental Impact Statement, Decommi ssioni ng 
th� Shippingport Atomic Power Station ( d raft KIS) i s  of interest 
t o  m�mbers of Envi ronm9ntali sts , I n c .  because the report sllp,r,ests 
the Savannah Riv�r Plant ( SRP) as a possible disposal site for 
the wastes produced by dlmnntling operations . 

COmMents : 
1. The conclusion that the public would only receive" trivial" 

radiation doses ( pag� 2-1) from Immediate Dismantling Is app> rently 
not based on findings of those Who prepa red the draft EJ S .  It is 
instead bRsed on pred ictions related to a theoretlcal power plant . 
The draft EJS falls to provide infonnation specific onough about 
the data in�lt which wa s us�d to evaluate the calculati ons .  The 
question of verification is not discussed . 

2. The Sections on Public Radiation Dose and Occupational 
Radiation Dose ( pages £_10 and 2-1) do not include information 
regarding radiation contamination. I t  is the particles of radiation 
pollution -.. hich are released as the result of dismantling operatlons 
which a re of concern to us . Radiation contamination in this fonn 
can be taken into the body easily and with?ut a person knOWing i t .  

As i s  pointed out on page 2_10 and in other sections of 
the text , shielding and distance can be used to protect against 
radiation coming from large pieces of equipment, but loose alpha 
and beta p>rtlcles present a di fferent problem. The draft EIS 
fails to contain adequate and specific infonnation regarding the 
topic of alpha and beta particulate matter. 

1339 SINKLER IbAD, Cot..U'1lIA, S, C.  292ffi (003) 782-3Ol) 

J .  D .  White 
Page two 

January JO, 1982 

J .  The discovery that long_lived radiactive isotopes ( nickel-59 and 
niobrium_94) are produced at a nuclear power plant .. kes decOMM&ssiOD1ng 
deci sions even more difficult than previous� thought .  (Trace Elements iD 
Reactor Steels : 1m lications for DecOlllllisaionin , John Step.en and Robert 
fohl, August 1977 , however, the plan for immediate dismantling would not 
reduce people ' s  exposure to these radioactive isotopes . It appears , in 
fact more individuals would come within the range of radiation rays during 
dismantling , loading, transporting and disposal operations. 

4. On page 3-22 of the draft KIS, the migration tilll8 to the nearest 
stream at the SRP is estimated to be appraximate� 70 years , yet the report 
does not question the choice of thi s  site for the burial of wastes which 
remain toxic for hundreds of thousands of years . No mention is made of 
such geologic condition. as shallow water table and the possibility that 
th9 ground_water could be contaminated by radioactive waste operations yet 
this is a concern of earth scientists with the National Acade� of Sciences 
( NAS 1966 report by Committee on Geologic A spects of Radioactive Waste Disposa1) 
and geolo�ists with the U.  S .  Geolo�ic81 Survey . The lack of geologic data 
and information in the draft KIS needs to be corrected. 

5. There is 8 lack of decontamination, dismantling and decommis.ioning 
data from actual operations appearing in the draft KIS. No reference is 
made to Nuclear Fuel Services and the contamination of workers at this plant. 
The tracking of radiation contamination fram this and other facilities out 
into the community is also not discussed. other sources of information 
which relate to the plans for decommissioning the Shippingport reactor and 
other power plant equipment are the records on migration from nuclear burial 
sites such a. Nuclear Fuel Se�ices ,Maxey Flats and the SRP. 

6. Failure to use transcripts of hearings which contain evidence regard­
ing decommission is another example of how this draft EIS is incomplete . The 
hearing record related to the Barnwell Nuclear Fuel Plant (Docket No. 50-J32) 
includes di smantling, decontamination and decommissioning information which 
has been tested by cross-examination . The expert witness for the Nuclear 
RegUlatory Commission, Robert Brooksbank, anewered questions about the dis_ 
mantling of several nuclear faci lities, including Elk River, yet this draft 
EIS does not contain data gathered from deCommissioning operations . 

7. It i� unclear why more people were not involved in prepering the draft 
EIS. With so many different faaters to evaluate and incoporate into the 
decl sion_maklng process, there was a need for individuals with a variety of 
educatj onal background and work experience to be involved . 

8. According to the distribution list, no one in the state government of 
Georgia received A cOP,1 of this draft KIS, yet the plans include sending the 
wastes to the SRP for di.posal , where these taxic and long-lived radioactive 
materials have -the potertial for contaminating water .ources 
whl ch they use. The area is already experiencing problems . For examPle five 
square miles of Allendale county are contaminated with cesium-l)7. 

Since�
,rr 

� 
Ruth

-
T�UthOri�8entative 



�'r. J . D .  \'/hite 

104 Davey Laboratory 

Penn. State Universit,y 

Universi ty Pa rk 

Pa . ,  16802 

1 February 19$?, 

Surnlus Fa cilities �!anap;ement Prop.:ram Office 

U • S .  Denartment of Energy 
P .O .  Box 5 50 ,  Room 667 

Richland . t'!a shington , 993 52 

Dear Mr. \vhi t e :  

Enclosed a r e  my comMents o n  the Draft Environmenta l  Impa ct 

Statement on Decommi ssioning of the Shippin�port Atomic Power 
Station , ( DOE/F:IS-0080D ) ,  , .. hich I re ceived on 4 January 19$2 . 

Please note thA t the information presented i s  my own , and does 
not necensarily  refledt the position of The Pennsylv.:1nia St,-'! te 
Univprsity , which a ffiliation is �iven for identifi ca tion 

purposes only. 
I hope thCl t this information i s  useful in revi sing the 

Draft . I would also like to receive a c'py of the Final EI S 

when i t  i s  ready. 

SinCE-rely,  

w�a �  
Wm . A .  Lochstet,  Ph . D .  

EXH I BIT  1 0  

Long Term Environmental Impact 

of Decommissioning of the 

ShippinF,port Atomic Power Station 
by 

Nilliam A .  Lochstet 

The Pennsylvania State University* 

January 1982 

The Department of Energy ha s attempted to eva luate the 

health consequences of decommissioning the Shippingport nuclear 

power plant in its draft environmental statement ( DOE/EIS-0080D ) .  
The health consequences to the �eneral publi c are estimated 

from the dismanteling of the plant components and their transport 

to a burial site. There � no estimation of the impa ct a fter the 
radioactive materials reach the burial site at either Savannah 

River or Hanford . Thi s  is particularly curious since the 

amounts of radioa ctivity to be handled as shown in table 3 . 2-1 
include Carbon-14 , Nickel-59 , Niobium-94 , and Technetium-99. 
These isotones have particularly 10nF, half lives ( half million 

years for technetium-99 ) .  Burial under a few feet of  earth a s  
i s  contemplated at Savannah River o r  Hanford cannot possibly be 

expected to contain these nuclides for such long time periods . 

Ordinary erosion and leaching will certainly return this material 

to the biosphere within a few hundreds to thousands of- years . 
I t  should be noted tha t  these issues were recently discussed 
in Science magazine ( Vol 215 ,  Pp .376, 377; 22 January 1982 ) .  

The realistic environmenta l impa ct i s  obtained by considerin� 
that the entire inventory of these i sotopes is relea sed to the 

environment after a few hundred to a thousand years . This 

material wi ll  then mix with stable elements of the earth surface . 

IJni�orm dilution in this nonradioactive material will provide 

a reasonabl, ontimistic estimate of the fiaal concentrations . 

* A ffiliation for identifi cation purposes only. Material here 
does not nE-cessarily represent the opinion of The Pennsylvania 
Stat. IJniversity. 
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Finally tt>e population a t  risk i 3  t.h e  entire world·  p')pu l '1 tion . 

r.. .first estimnte is to use the present value of four billion 
people . The im�act of this radiation must , of course , be carried 

out for the full radioactive decay of the material .  A similar 
calculat.ion can be found in the "Final EIS on Long-Term �Ianagement 
of Defense High-J,evel Radioactive Wastes , 3avannah River Plant" 

( DOE/EIS-0023 ) at page B-72 thru B-77 . These impacts are r,oing 

to occur in the lonr, time scale regardless of what method i s  

used for decommissioning. It is unlikely that the de commissioning 
procedure will  have a large effect on these impacts . 

Dispite the above critical comments , it i s  agreed Un t 

immediate dismantlement is the alterna tive of choice.  

The Draft evaluates the emi ssions of NOx in se ction 4 . 2 . 1 .  

The emi ssions of NOx for automobi les i s  here compared with that 

of the  Bruce r,lansfield nlants . In terms of the  airshed atl lar�c 

these are fair to compare . However , at the street l evel of 

Shinpin�port , the emissions from Bruce l1ansfi eld do not count , 
but the automobiles count directly.  Thi s  is  due to the 
fa ct that the coal plant injects its NOx into the air at 
a la rge distance above the stree t ,  which the automobiles do not . 

EXH I BIT 1 1  

UNITEO STATES <.."t ... R AF.O(.l( 
... ", �+�'\:, 1'01l� " �Ll I O  

� t2::'$ v (: s: 
NUCLEAR REGULATORY COMMISSION WASHINGTON, o. c. _ � ,.� ." I �, " \tl>\> ... 1oo!' ..� .. . .. . .. ..  

Jerry D .  Whi te,  Di rector 
Surplus Faci l i ties Man.gement 

Program Offi ce 
Department of Eneroy 
R i ch l and Operations Office 
P. O. Box 550 
R i ch l and, Washi nnton 99352 

near Mr . WhHe : 

FEB 0 1 1982 

As request.ed i n  your letter of December 14, 1981 to '·1r. Robert L .  Tedesco , 
the NRC staff has revi ewed t.he Draft ElS  on Decomni sslon l ng of the 
<;hippi ngport Atomic Power St.ation and our cOllJllents are enclosed . 

Thank you for the opportuni ty to rev i ew the DE lS.  We would anpreci ate 
receiv ing  a cony of the final statement when I ssued . 

r;v ' 

End osure: 
A� stater! 

Si ncerely, 

. M '/' d ;'i /, .. '1 . A-It.·j / . .  ),-, . .  
Dan iel  R .  Mul lerL1Ass l stant Di rector 

for Env i ronmental Technology 
Divi sion of Engi neerino 



COMMENTS ON DE I S  ON SH I PP I NGPORT DECOMMISSION I NG 

Water Qua l i ty 

Al though we suspect the impacts are minor, the ana l ys 1 s  of aquat1 c  d i scharges 

and effects is poor. No estimate . i s  gi ven of the quant i ty or qua l i ty of l i qu1d 

di scharge s .  O n  page 4-14 i t  i s  imp l ied that on ly d1 sti l l ates from rad i ation 

treatment systems wi l l  be discharged . However , l ater on the page it i s  

i ndi cated that moni tor1 ng of the d i s charge wi l l  be conti nued and di scharge 

wi l l  be h a l ted i f  cond1 tions of the current NPDES Permit  cannot be met .  Thi s  

1mpl ies the di scharge may 1 ndeed conta i n  potent i a l  po l l utants . 
" I 

The exi st 1 ng perm 1 (  and the EPA regu l ations (40 CFR 423 ) wh i ch are ci ted 

apply to startup and to operation of the power p l an t .  EPA did not consider 

dismantl i ng reactors i n  developing the 1 r  guide l i nes for steam-e l ectr i c  power 

p l ants . Thus they are probab ly not very he l pfu l in assur1 ng the absence of 

impact from di�mantl ; ng .  

Have the S tate and EPA been advised o f  the d1 smantl i n a  operation and o f  the 

di scharges which wi l l  occur? The NPDES Permi t (as out l ined i n
"
APpendix B )  

bans the d i s charne o f  metal c l ean ing wastes . noes th i s  in effect. ban the 

d 1 scharge of any decontam1 nati on wast.es? 

Rad1 010g1cal 

Page i v .  The unrestri cted use l evel s  o f  radioact i v i ty for the "referred opt i on 

of immediate di sman t l ement are not defi ned other than using the requi rements 

of Regulatory Gu i de 1 .86 . Since on l v  surfar.e contami nat 1 0n cri teria  i s  

addressed 1 n  Regu latory Guide· 1 .86 , Sh ipp i ngport shou l d  b e  decomm i s s ioned to 

the cri teria deve l oped for the P l um Brook Test Reactor d i smantl ement ( Sep 

Atta�hment 1 ) .  

EXH I B I T  1 1  ( Cont i nued ) 

- 2 -

page 3-20. The 1 nventory of rad10act 1 v 1 ty 1 ncluded· neutron act1 vat10n of 

pressure vessel components and radioact1ve contam1 nants 1n the reactor coo l ant . 

The depo s 1 ted rad10act1ve corros10n products on reactor cool ant system surfaces 

and 1n crud traps shoul d  a l so be cons1 derpd. 

Page 2-14 . -he typp of waste decontam1 nation f l u 1 ds have not been spec1f1ed .  

The proposed ru l e  1 0  CFR Part 6 1 ,  l 1 censing Requ 1 rements for land D1 sposed of 

Radioac t i ve Waste. states that waste conta1 ni ng che l at1ng agents 1n concentra­

tion greater than 0 . 1% are not permi tted except as spec1 f 1 cal l v  approved by 

the Commi s sion . Hence, chel at 1 nn der.ontam1 nat10n f l u 1 ds shoul d  e 1 ther 

av01 ded or shoul d  be decomposed prior to di sposa l . 



EXH I B I T  1 1  ( Conti nued ) 
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UNITED STATES l"� �� .... 
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. .  I' 
NUCLEAR REGULATORY COMMISSION WASHINGTON. D. C. 20M' 

... ,\ " � � .., O� ........ .. "'" 
Dockets Nos . 50-30 

and 50- 1 85 

Feb ruary 1 1 ,  1981 

Hr. Donald E. Benedict , Project Manager 
Reactor Decommi s s i oning Projects Offi ce 
National Aeronautics and Space Admi nistration 
Lewi s Research Center 
Clevel and ,  Ohi o  4�1 35 

Dear Mr. Benedi ct : 

By appl i ceti on dated March 1 7 ,  1980 as s uppl emented by l etter dated 
November 7, 1 980 you requested authorization to di smantle the Pl um 
B rook Test Reactor and the P l um Brook Hock-Up P.eactor and to decon­
taminate the NASA Hot· Laboratory and Radiochemi s try L&boratory al l 
l ocated at the P l um  Brook Reactor Faci l i ty .  

As discussed w i th you ,  your' proposed radiati on l i mits for rel ease of 
the P l um  Brook Reactor Faci l i ty fol l owi ng di smantl i ng and decontami na­
ti ng must be revi sed.  

Enclosure 110. 1 s peci fies "Radi ati on Leve l s  for Rel eas e of P l um  Brook 
Reactor Faci l i ty to Unres trl cted Acces s " that are acceptabl e  to the 
s taff. The Materi a l s  Li cens i ng Branch of the NRC rlucl ear �'ateri als  
Safety and Safeguards Office concurs wi th Encl os ure tlo . 1 wi th respect 
to P l um  B rook Reactor Faci l i ty Byproduct Materi al L i cense No. 34-06706- 3.  

Enc l os ures : 
1 .  Rad i a tion Levels for 

Release of P l um  Brook 
Reattor Faci l i ty 

2. R,egul atory Guide 1 . 86 
cc w/enclos ures : 
see next page 

Si ncerely , �d· rl :�2J· 
lrobert W. Rei d ,  Chi e f  
Opera t i ng Reactors Branch N4 
Di vi s i on of Li cens i ng 

Hr. Dona l d  E. Benedict -2-

cc w/enclosures : 

Ohi o  Power Si ti ng Commi s s i on 
ATTN: Chi ef, Office of Technical Eval uation 
361 Eas t Broad Street 
P. O. Box 1 735 
Col umbus , Ohio 43216 

Ohio Department of Health 
ATTN: Di rector of Health 
450 East Town Street 
Col umbus ,  Ohi o  43216 



EXHIBIT 1 1  ( Conti nued ) 

Enclosure 

RADIATION LEVELS FOR RELEASE OF PLUl1 BROOK REACTOR 

FAC ILITY TO UNRESTRI CTED 

ACCESS 

Surface Contami nati on 

Surfaces must be decontaminated to l evel s ·  cons i stent w i th  Tab l e  1 of Reg . 
Gui de 1 . 86 . 

Radi oactive r�ateri al Other Than Surface Contami nation ( Co 60, Eu 1 52 ,  Cs 1 37, 
Sr 9(1) 
Co 60 , Eu 1 5Z and Cs 1 37 that may exi s t  i n  concrete, components , structures , 
and soi l must be removed such that the radlaf i on l evel from these i sotopes 
Is l ess than SpR/hr above natural background } as measured at one meter from 
surface. Soi l samples must be taken in the Emergency Retenti on Bas i n  at i ts 
i n l et l ocation to determine the amount of Sr gO pres ent. Sr gO In the reten-
tion bas i n  soi l must be no more than 5p Ci/gm. 

. 

General 

A s�e:i s � j cal ly sound s amp l i ng and monitoring methodology acceptabl e to the 
NRC mus. be us ed . A s i te survey pl an must be submitted to the NRC prior to 
conduct i ng fi n a l  sampl i ng and mon i tori ng. 

l ) Radiation from natura l l y  occurring radioisotopes as measured at a comparable 
uncon tami nated structure or exteri or soi l s urface. 

101 IN srHLM�N w\,('rnor 

EXHIBIT 1 2  

STAT[ OF WASHNGTON 
DEPARTMENT OF ECOlOGY 

"'1d11 �tnp P\-'- " • OlytrtJid. WashinRlon 9650·' • (206) 459-fO!J 

February 1 ,  1982 

DONAlD w. MOOS OFector 

Mr . J .  D .  White 
Richland Operations Office 
U . S .  Department of Energy 
P . O .  Box 550, Room 667 
Richland , Washington 99352 
Dear �fr . "'bite : 

Thank you for the opportunity to comment on the draft environmental impact 
statement (ElS)  for the "Decommissioning of the Shippingport Atomic Power 
Station" . We have coordinated the review of the EIS with state agencies and 
offer the following comments from two of these agencies . 

1 .  Department of Ecology (WOOE) comments (enclosed) : The discussion in 
the EIS of groundwater quality impacts appears adequate. However , 
the EIS does not discuss in reasonable detail the potential for 
accidental spi l lage of nuclear wastes either liquid or solid. There 
is always the possibility of a transportation accident accompanied by 
the spi llage of radioactive waste water . 

2 .  Two proposed shipping routes are discussed in the EIS if the Hanford 
site is used for disposa l .  Since one of the proposed shipping routes 
passes directly over Spokane ' s  "sole source" aquifer, the liquid wastes 
should be shipped via Sa lt Lake City, Utah, rather than Spokane , Washing­
ton (see pages 3-25 and 3-27 ) .  

1 .  Department of Social and Health Services (DSI�) comments (enclosed) : 
There appears to be little or no discussion in the EIS on the need 
for continued use of the reactor facil ity .  If the plant MUst be 
closed , we recommend the dismantling 'of the reactor facility even if 
procedure� co lI for the work to be done in stages . Staged operations 
should al low for the more radioactive sections to be dismantled at the 
latest possible date. 

2. As di scussed in the EIS , certain areas of the facility wil l  reaain 
highly radioactive for a long period of time. Proper procedures and 
close monitoring should be ensured during dismantling operations to 
restrict radiation exposure to workers within those levels discussed 
in the EIS.  Radiation exposures to off-site residents and the environ­
men t ,  as specified in the EIS, do not appear as low as reasonably 
achievable.  

3 .  Because the distance to llanford i s  much farther than the Savannah River 
s ite , the overal l  radiation exposure to the publ ic and to transporation 
personnel would be far greater, as would the costs involved in the Hanford 
option . 

..... ' 



EXH I B I T  1 2  ( conti nued ) 

Mr . J .  D. White 
February I ,  1982 
Page 2 

3 ,  Cont , 

In conc lus ion , DSIIS strongly recommends that the Savannah River s i t e  
b e  used a s  t h e  d i �po�al locat ion a n d  t h a t  further consideration not 
be given to the lIanford s i t e .  

I f  you have any qu(.stions , p l ease c a l l  Mr . Greg Sor l i e ,  Environmental 
Review Section, a t  (206) 459-6016 or Mr , E. L: Gronemyer, Radioactive 
Waste Management , Department of Social and lIealth Services , a t  (206) 
753-346 2 .  

�� iC� 
John F 
Deputy ' D��:���; 

JFS : l c  

Enelosures 

c c :  Dennis Lundb l ad ,  WOOE 
Greg Sorl i e , . WDOE 
Mr . E .  L .  Gronemyer ,  DSIIS 
Agencies 

M H IN " ' I I �t�N ( 04"'-''fIlUI 

�'U'\· ·-·' ·" .' 
1: . .' I'� 

"�, , 

.
. .. ,,' 

... {,IIt "" 1I"i4t 

�HTf or w"'il N:;TClN 
DEPARTMENT OF AGRICUlTURE 

,I((, v.v-dI �" 'ioo,.,. .  ,o\X-4 1 • �, W""'"wton !JtllSOf 

Ddt" January 12, 1982 

r" Barbara Ritchie, NEPA Coord inator, Department of £Colo&y 

From: Art SCheunem� 
RE· NEPA Documents 

This is to advise you that the Depsrtment of Agriculture has no com.ents to 
make at this time on the following NEPA documents : 

1. 

2.  

ACS/v 

Draft EIS - U . S .  Department of Energy - "Deca-liesioning 
of the Shippingport Atomic J'ower Station." 

Final EIS - Federal Aviation Adllinistration - "Ocean Shores 
Airport, City of Ocean Shores, Washin&ton. " 

....a" 

M klflHllLf, flIr ...... 
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EXH I BIT 1 2  

/(. ,. fN ...., ".""'N (o(l\f>rnnr � : ' "  ;- � <, . �  l )( lI'.IAI I )  \'\' �. )( )  ... 
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�fA'E or \\ ·,I.,I W'oK,T( )N 
DEPARTMENT OF ECOLOGY 

Arldd �'op pv· " • (Jhn,Ji.t. �"dshirW'on 9ffSOJ • {lIXJJ .JS9-tJ(U} 
January 7 ,  1982  

TO : Barbara Ritchie � " 
THROUGH : Dob Honn -S��" .. 
FROM: Carol Fleskes Ctf" 
SUBJECT : DE I S  for Decommissioning of the Shippingport 

Atomic Power Station 

I reviewed the DEIS by U .  S .  Dept . of Energy on Decommiss ioning 
of the Sh ippingport Atomic Power Station for impacts to our 
state ' s  ground wate r .  Ground water qual i ty impacts were d i s ­
cussed through re ference t o  the F E I S  on waste management 
Operations , Hanford Reservatio n .  The discussion appears adequate . 

The DEIS did not d i scuss in any deta i l  the poten tial for the 
accidental s p i l l age of nuclear wastes e i ther l iquid or sol id . 
There is a lways a pos s ibi l i ty for a tra fic accident accompanied 
by the spil lage of radioactive waste w�ter . 

U"t" '''' 

One of the proposed Shipping routes passes directly over Spokane ' s  
sole source aqu i fer . As a precautionary meas ure , we could recom­
mend that the l iq u id wastes be shipped via S a l t  Lake C i ty , Utah 
rather than Spokane, WA . See pages 3-25 and 3-2 7 .  
CLF : bh 

ec : Joan Thomas 
Glen Fiedler 

-i:� J 

( Conti nued ) 

'01 N 'iI'I I I  MAN (;ovPl'nfJl' 

TO: 

FROM: 

SUBJECT :  

� ,  . � Q) .. - ., " "  �lj! 
�r"'[ (� WASIINGTON 

DEPARTMENT OF SOCIAL AND HEAlTH SERVICES 
<lIt<ry,;". Wd>hinglon 'I65Q4 

Barbara Ritchie 
Departaoent o f  Ecology 
PV- l l  

January 1 8 ,  1982 

E. L. Gronemyer, In Charge 
Radioactive Waste ManageMent 
DSHS - Radiation Contro l Section 

COMMENTS ON llfE DRAFT ENVIRONMENTAL IMPACT STATEMENT 
FOR llfE DECOMMISSIONING OF llfE SHIPPINGI'ORT ATOMIC 
POWER STATION 

The d ra ft environmental impact s tatement (DEIS) included enough i n for­
mation to understand, evaluate and draw conclusions as to the nature 
of the proposed proj ect . The DEIS Mentioned three options for the 
Shippingport reactor faci l i ty ;  immediate dismant l ement, .afe storage 
shut- down cond ition, or entonbMent. There appeared to be l i t t l e  or 
no discussion over the need for continued use of the reactor fac i l i ty 
in the EIS.  The reader i s ,  therefore, l e ft with the impression that 
the fac i l ity is no l onger needed for re.earch nor economica l ly feas­
ible to mainta i n .  

The tone of t h e  EIS indicates t h a t  Duquesne Light a n d  U . S .  DO E  have 
concluded that illUlediate disman t l ing of the foci l i ty is the most 
logi c a l  approach. Apparent ly,  continued operation th rough upgrading 
appears unrea l i s t i c .  

The disman t l i ng of a reactor fac i l ity, even after several months of 
shut-down , wi l l  resll i t  i n  h i gh radiation exposures to workers . As 
discussed in the DElS, certain areas of the fac i l i ty wi l l  rema in 
h i gh l y  radioactive for a long period of t ime, mai n l y  the pressure 
v�ssel and some related equipment .  With existing high radiation 
areas , wi l l  proper procedures and close monitoring be adequate during 
di smant ling operat ions to rest rlct radiat ion exposure to workers wi th­
in those l i mi t s  "",ntioned i n  the EIS? Radiation exposures , as speci­
fied in the EIS to off- s i t e  residents and to the envi ronment ,  do 
not appear as l ow as reasonab ly achievab le (ALARA) . 

� ,  

AI"N, {;fJfJ\ \t'1 rrtMy 



Barbara Ri tch i e  Pnge 2 
January 18,  1982 

EXH I BIT  1 2  ( Conti nued ) 

Fol lowing the dismantling of the faci l i ty ,  there appears to be two 

locations considered for the ultimate disposal of the radioactive equip­

�nt , contaminated concrete , waste and debris ; Savannah River or 

Ilanford . 

Ilanford should not be considered due to the excess transportation dis­

tance , costs and personne l radiation exposures. The .i les to Hanford 

by water or highway are so far in excess of the distance to Savannah 

River one would think that the possibi l i ty of accidents alone would 

rule out Ilanford. 

A s i gn i fi cant reduction in radiation exposures to transportation 

personne l  cou ld also be rea l i zed by using the Savannah River as the 

radioact i ve waste dispos a l  location . The t i.e invo l ved and radiation 

exposure to personnel responsible for the safe transport of the material 

could be one- fourth as much by using the $avannah River disposal loca­

tion. Also, overal l  radiation exposures to personnel along the route 

would be reduced apprec iably by less travel tiMe and fewer people in 

general being exposed. 

In conc lusion, we recoemend the dismantling of the reactor fac i l i ty 
even if procedures call for the work to be done in stages . Staged 
operations should a l low for the .are radioactive sect ions of the fac i l ity 
to be scheduled for dismantling at the latest date poss ible. 

We a l so s trongly reca.mended that Savannah River be used as the dis­
posa l location for the reactor components and debris with no further 
cons ideration being given to Hanford. 

ELG/db 

EXH I B IT 1 3  

Hr . J .  D .  White 
Surplus Facilities Hanas�nt Prosra. Office 
U . S .  Departllent of EnerlY 
P. O .  BOK 5S0 , Roa. 667 
Richland , Waahin8ton 99352 

Dear Hr . White: 

DEIS/SHIPPINGPORT DECOKKISSIOMING 

February 4 ,  1982 

1 0  Nashoba Rd .  
Sudbury MA 0 1 7 7 6  

I have the following c_nts o n  the draft envi ro_ntal ilDpBct stat_nt . 

1 .  Compa riaona of current costs to deferred costa must be baaed OD dis­

counting the deferred costs . The tt.e value of .aney is real and .ust 

be considered . This ia not the same iaaue aa escalation or inflation . 

Baaed on a modeat discount rate , 1 percent/yr , the relative costs 

eKcludin8 contingency, of �iate di ... ntlement , deferred dia-

..ntl�t or eat�nt are: 

�c1iate Defurecl Ia�nt 

Current $33,929,000 $ 1 1 , 776 ,500 $ 1 7 ,681 ,600 

AIlaual S .. 
(present value) 0 6 , 633 , 400 7 ,579 , 700 

Future 
(present value) 0 5 , 022,200 0 

Total $33 ,929 , 000 $23 , 432 , 100 $25 , 26 1 , 300 



EXH I B I T  1 3  (Cont i nued ) 

JDW 2 F�bruary 4 ,  1982 

This shows tha t e ith�'r of the deferred a l ternatives has an economic 

advantage over immediate d i smantlement . (The value of 1 percent/yr is 

based on the d i f ference between the pr im� commercial pap�r rate and th� 

inflation rate over the past 75 y�a rs . Som� other discount rate may b� 

more appropriate . Host dis count rates used to compare present to 

future costs a re much high�r than 1 percent/yr. Those would result in 

much more favorabl� costs for the deferred alternativ�s . )  

2 .  The cost o f  future d ismantlement i s  based on current technology . As 

experience in dismantling f a c i l ities ( radioa c t ive or non-radio-active) 

is gained , new , less cos tly , methods may develop . Immediate d i smantle-

ment forecloses that pos s ib i l i t y .  

3 .  Immed i a te d i smantlement has much more potential for high radia t i on 

exposure to very few peop l e .  This sort of exposure is important to 

avo i d .  The mos t  important rad i a t ion benefit o f  postponed d i sma n t l ement 

is that nobody w i l l  be subjected to a la rge radiation dos e .  

JDW 3 F�bruary 4, 1982 

ContInued I_diat� D�f�rr�d 
Surv�illanc� Dialll8ntlement Dislllllntle.ent Ento.bIa�nt 

Time Consid�red 500 yr 4 yr 98 yr 1 25 yr 

Han rem 300 1 , 303 526 633 

Total Cost 1 9 , 86 1 , 852 33,929 , 000 23,432 , 100 25 , 26 1 , 300 

This sugg�sts that u..ediate d ismantl_nt is the l�a8t attractive 

alternative because it co.bin�s the greatest �xposure and the gr�atest 

cos t .  Continued surv�i llance r�sults i n  the least exposure and th� 

least cos t .  

Deferred decommiss ioning may b e  pol i tically unpalatable o r  logistically 

di fficu l t .  If s o ,  some immediate action may be pr�ferred , but the DEIS 
does Dot suppo rt that recommendation. 

A d�ferred decommi ss ioning proposal has this pitfall : Unl�s8 a s inking 

fund is operated by a non-profit entity , th� taxes will probably �rod� 

the interest income too fas t  to keep up with inflation. 

4 .  Hos t  o f  the prope�ty , perhaps s i x  o f  the seven a c re s ,  w i l l  be available 
In summa ry ,  continued surve illance is the prefer red a lterna t ive . 

for immed i a te use regardless of w h i c h  option is selected . The seventh 

a c re cannot conce ivably be worth the tens of m i l l ions of dollars being 

spent on decommiss ioning . The v. lue of decommi s s ioning is reduction o f  

exposure to radia tion . I n  this rega rd , the l'no action , conti nued 

surve i l l a n ce "  option can be considered . (The " continued operation" 

option i s  not comme rcially fea s ib l e .  The "no s u rve i l l a nce" option 

violates NRC regul a t ions . )  

• It costs the least.  

• It results in the least exposure . 

• It retains a l l  future options . 

,/ -J!. //: Jf/JM� 
W .  T. Hotchkiss p .  E .  



EXH I BIT  1 3  ( Conti nued ) 

Calculation Notes : 

A.  The present value o f  an expendi ture o f  � 1 3 , 3 1 6 , 400 ninety eight years 

B .  

hence is : 

}98 ( 1 3 , 3 16 , 400) ( 1�0 1  = 5 , 022 , 1 79 

1 3 , 3 1 6 , 400 i s  from table 2 . 3-4 

98 is from table 2 . 3-4 

1 . 0 1  is derived as fol lows : 

From the statis tical abstract of the U . S .  (Table 890 in the 1978 

edi t i on , other table numbers in other edi t ions ) ,  the product o f  

interest rates on prime comme rcial paper from 1 906 through 1 9 8 0  i s  

20 . 85 1 4 .  The change i n  consumer price index over the same period i s  

9 . 1 48 1 ,  s o  the n e t  is : 

20 . 85 1 4  = 2 . 2 793 , 9.i48l e 
In 2 . 2 79 3  

75 1 . 0 1 1046 � 1 . 0 1  

The present value of $ 106 , 500 spent each year for the next ninety-

eight years i s :  

( 106 , 500) t8 ( I r 1 . 0 1  

and for 125 years 

6 , 633 , 433 

7 , 579 , 7 2 1  

106 , 500 comes from tables 2 . 3-4 and 2 . 4-4 

125 years comes from table 2 . 4-4 

C .  

D .  

The present value o f  $200 , 000 spent each year f o r  the nezt 500 i s  

19 , 86 1 , 85 2 .  $200 , 000 comes fro. table 2 .5- 1 . 500 years i 8  arbitrary. 

The source te� from the eleven isotopes on table 3 . 2- 1  i8 1 3 , 319 

curies . Based on the ha l f  lives of those isotopes the so.urce terlll in 

future years is as follows : 

Yea r  Source (Curies) 

2 1 3 , 3 1 9  

1 0  3 , 65 7  

20 1 , 202 

50 430 

100 288 

200 1 38 

500 19 

1 , 000 5 . 4  

A dose rate o f  25 MR/yr (see table 2 . 5 - 1 )  will surely fall as the source 

term decays . If it falls at the same rate as the source terlll , the 

integrated dose for 500 yrs is 300 man rem . 

2 
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GLOSSARY 

Abbrev i ati ons , terms , defi n i t i on s ,  and symbo l s  d i rect ly re l ated to 

decommi ss i on i ng work and re l ated techno l ogy are defi ned and exp l ai ned i n  th i s  

g l oss ary . It i s  d i v i ded i nto two p arts , w i th the fi rst p art conta i n i ng the 

abb rev i at i on s  and the second part conta i n i ng terms and defi n i t i ons  ( i nc l ud i ng 

those u s ed i n  a spec i a l sense for th i s  work ) .  Common terms covered adequatel y  

i n  standard d i cti onar i es are not i nc l uded . 

GLOSSARY ABBREV I AT I ONS 

ALARA As L ow As Reasonab l y  Ach i evab l e  

CFR Code of Federa l  Regu l at i ons 

cfs cub i c  feet per second 

C i  Cur i e  

DO E  Department of Energy 

DOT Dep artment of Transp ortati on 
ha hectare 

H EPA H i gh Eff i c i ency Part i cu l ate A i r  ( F i  l ter ) 
k 1  k i 1 0 1 i ter 

LSA Low Spec if i c  Act i v i ty 

LWR L i ght  Water Reac tor 

�g/m3 mi crograms per cub i c  meter 

mg/m3 mi l l i grams per cub i c  meter 

mg/ 1  m i l l  i g rams p er 1 i ter 
mrad mi l l  i rad 

mr m i l l i roentgen 

mrem mi 1 1  i rem 

MWe Megawatts , e l ec tr i c  
MW t  Megawatts , thermal 

NRC Nuc l ear Regu l atory Comm i ssi on 
ppm parts per mi l l i on 

PWR Pre�sur i z ed Water Reac tor 
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R 

rad 

rem 

Roentgen 

rad i ati on ab sorb ed dose 

roentgen equ i va l ent man 

GLOSSARY DEFIN IT IONS 

Acti vat i on :  

Act i v ity : 

The proce ss of mak i ng a mater i a l  rad i oac t i ve by bombard ­

ment with neu trons , protons , or other nucl ear p art i c les . 

A measure of the rate at wh i ch a mater i a l emi ts nuc l ear 

rad i at i on ,  usua l ly g i ven i n  terms of the number of nuc­

l ear d i s i ntegrat i on s  occurr i ng i n  a g i ven per i od of  time .  

A irb orne Rad i oac t i ve Rad i oac t i ve p art i cu l ate s ,  mi sts , fumes , and /or gases i n  

Mater i al : a i r .  

ALARA : 

Arc Saw : 

Background : 

B 1  an ket : 

A ph i l osophy to mai nt a i n  expos ure to rad i at i on As Low As 

i s  �easonab 1y �ch i evab 1 e .  

A dev i ce with a toot h l ess , c i rcu l ar saw b l ade that cuts 

by means of an arc me l ti ng the metal  workpi ece.  

That l eve l of  rad i oac t i v i ty from externa l  source s exi st­

i ng without the presence of a nucl ear p l ant , adj u sted 

for any ch an ge occurr i ng dur i ng the l i fet ime of a nuc l ear 

f ac i l i ty s uch as mi ght res u l t  from atmospher i c  weapons 

test i ng .  

A l ayer of fert i l e  mater i a l ,  such as uran i um-238 or 

thor i um-232, p l aced around the f i ss i onab le  mater i a l i n  

a reactor . 
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Breeder Reactor : 

Bur i al Ground : 

C l add i ng :  

Code of Federa l 

Regu l ati ons ( CFR ) : 

Contami nati on : 

Coo l ant : 

Cur i e :  

A reactor that produces fi ss i on ab l e  fue l as we l l  as 

consumi ng i t ,  espec i a l ly one that c reates more than i t  

con s umes . 

An area des i gnated for buryi ng unwanted rad i oact i ve 

obj ec ts to prevent the escape of the i r  rad i ati on ,  with  

near -surface so i l s ac t i ng as  a sh i e l d .  

The ou ter j acket of nucl ear fue l e l ements . It  prevents 

corros i on of the fue l and the re l ease of f i ss i on pro ­

duc ts i nto the coo l ant . 

The Code of Federa l  Regu l at i on s  i s  a cod i f i cat i on of the 

general ru l es of agenc i es of the Federal Government . 

The code i s  d i v i ded i nto 50 t i t les  that represent broad 

areas subj ect to Federal regu l at i on .  E ach t i t l e  i s  

d i v i ded i nto ch apters that usua l ly bear the name of the 

i ssu i ng agency . E ach chapter is further s ubd i v i ded i nto 

parts cover i ng spec if i c regu l atory areas . 

Undes i red rad i oac t i ve mater i al s  that have been depos i ted 

on surfaces ,  are i nterna l l y i ngra i ned i nto structures or 

equ i pment , or that have been m ixed w ith another mater i a l . 

A sub stance c i rcu l ated through a nuc l ear reactor to 

remove or transfer heat . 

A spec i a l un it  of act i v i ty .  One cur i e  equa l s  3 . 7 x 

1010  nuc l ear d i s i ntegrat i on s  per second ( abbrev i ated 

C i ) .  Several fract i ons of the cur i e  are i n  common usage : 
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• M i l l i cu r i  e - one thou sandth of a cur i e .  Abbrev i ated 

mC i .  

• Mi crocu r i e  one mi l l i onth of a cur i e .  Abb rev i ated 

� C i . 

• Nanocu r i e  - one bi 1 1  i onth of a cur i e .  Abbrev i ated 

nC i . 

• P i cocuri e - one mi l l i onth of a mi crocur i e .  Abbrev i -

ated pC i ;  rep l  aced term pC . 

Decay , Rad i oact i ve :  A spontaneous  nuc l ear tran sformat i on i n  wh i ch a par ­

t i c l e ,  gamma rad i at i on ,  or x rad i at i on i s  emi tted . 

Decommi ss  i on i ng : 

Decontami nat i on : 

Decontaminat i on 

Agents : 

D i smant l ement : 

Preparat i on s  made for ret i rement from ac ti ve serv i ce of 

nucl ear f ac i l i t i es ,  accomp an i ed by the execu t i on of a 

pro gram to reduce or stab i l i ze rad i oact i ve contami na­

ti on .  Ac ti ons are tak en to mi n imi ze potent i a l heal th 

and safety impacts of the ret i red nuc l ear fac i l i ty on 

t he pub l i c ( see a l so "Mode" ) .  

Those acti v i t i es emp l oyed to reduce the l eve l s  of con ­

tami nati on i n  or on structures and equ i pment . 

Those chemi ca l mater i al s  used to effect decont ami nat i on .  

Those act i on s  re qu i red to d i s assemb l e  and remove suff i ­

c i ent rad i oac t i ve or contami nated equ i pment/ mater i al s  

from the fac i l i ty and s i te to permi t re l ease of the 

p rop erty for unrestr i c ted u se . Th i s  may al so i nvo l ve 

remova l of noncontami nated mater i a l s  ( see "Mode " ) . 
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D i s pos al : 

Dos e ,  Absorbed : 

Dos e ,  Equ i va l ent : 

The management of rad i oact i ve waste i n  a manner that 

p rec l udes or severe ly re str i c ts recovery of the waste . 

The mean energy imparted to matter by i on i z i ng rad i at i on 

p er un i t  mass of i rrad i ated mater i al at t he p l ace of 

i ntere st . The un i t  of absorbed dose i s  the rad . One 

rad equal s 0 . 01 j ou l es/k i l ogram i n  any med i um ( 100 erg s  

per gram. ) 

Exp resses an effecti ve rad i at i on dose i n  man , i n  rems , 

when mod i fyi ng f ac tors h ave b een con s i dered . The pro ­

duct o f  absorbed dose mu l t i p l i ed by a qua l i ty factor 

mul t i p l i ed by a d i str i but i on fac tor . 

Dos e ,  Occupat i on a l : The expos ure of an i nd i v i du a l  to rad i at i on above bac k ­

g round a s  imposed by h i s emp l oyment . 

Dose , Rad i at i on :  As common l y  used , i t  i s  the quant i ty of rad i at i on 

ab sorb ed i n  a un i t  mass of a med i um ,  frequent ly a human 

organ . 

Dose Rate : 

Eff l uent : 

The rad i at i on dose de l i vered per un i t  t ime and measure d ,  

for i n stance , i n  rems p er hou r .  

Rad i oact i ve wastes d i s ch arged to the off s i te env i ron­

ment . These effl uen ts are not d i scharged to the env i ­

ronment unt i l after a l l eng i neered waste treatment and 

a l l  effl uent contro l s ,  i nc l ud i ng on s i te retent i on and 

decay , have been effec ted . The term does not i nc l ude 

so l i d wastes , wastes wh i ch are contai ned or stored , or 

wastes wh i ch remai n  ons i te through treatment or d i s pos a l . 
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Entombment : 

Env i ronmenta 1 

Imp ac t  Statement 

( E I S ) : 

Exposure : 

F i s s i  on : 

F i ss i on Products : 

Sea l i ng or bu ryi ng rad i oact i ve or contami nated equ i pment /  

materi al  w ith i n  a strong and structura l ly l ong- l i ved 

receptac l e  ( e . g . ,  concrete ) .  The structure must prov i de 

i ntegr ity for a per i od of t ime suff i c i ent to assure 

retent i on unt i l  rad i oact i v i ty decays to an unrestr i cted 

l eve l ( see "Mode" ) .  

Prov i des  the i nformat i on requ i red to eva l uate the impact 

of al ternat i ve act i ons and prov i des gu i dance for 

preparat i on of en g i neer i ng and procedures  for the 

p roj ect . Prep arati on gu i de l i nes are conta i ned i n  

"Regu l at i on s  for Imp l ementat i ng the Procedura l Prov i ­

si ons of the Nati ona l Env i ronmental  Po l i cy Act , "  ( 40 CFR 

Parts 1500-1508 ) 

A measure of the i on i z ati on produced i n  a i r  by x or 

ganma rad i at i on .  It i s  the sum of the e l ectr i ca l  charges 

on a l l  i ons of one s i gn produced i n  a i r  when a l l  e l ec ­

tron s l i berated by photons i n  a vol ume el ement of a i r  

are comp l ete ly stopped i n  a i r ,  d i v i ded by the mass of 

the a i r  i n  the vol ume e lement . The spec i a l u n i t  of 

exposure i s  the roentgen . 

The spl i tt i ng of a heavy nuc l eu s  i nto two approximate l y  

equal parts , accomp an i ed by the re l ease o f  a re l at i ve l y  

l arge amount o f  energy and genera l ly one or more neu ­

trons . F i s si on can occur spontaneous ly ,  but usua l l y i s  

cau sed by nuc l ear absorpt i on of ganma rays , neutrons or 

other part i c l es .  

E l ements or compounds  re su l t i ng from fi ss i on .  The se 

materi al s are norma l ly beta and /or ganma emi tters . 

Primary examp l es are Cs-137  and Sr-90 . 
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Fue l : 

Fue l  Rod : 

Genet i c  Effects : 

Ha lf- l ife : 

Heavy Water : 

F i s s i on ab l e  mater i al u sed or usab l e  to produce energy i n  

a reac tor . 

A rod i nto wh i ch nuc l ear fue l i s  fabr i cated for use i n  a 

reac tor . 

Rad i at i on effec ts that can be transferred from parent to 

offspri ng . Any rad i at i on caused ch anges i n  the genet i c  

mater i al of sex ce l l s .  

The t ime req u i red for the act i v i ty to decay to ha lf  i ts 

i n it i al va l ue . Each rad i onuc 1 i de has a un i que ha 1f­

l ife . For examp l e ,  a spec imen of  Pu - 241 decays by 50% 

i nto Am-241 i n  about 13  years . 

[Symbo l  D20J Water cont a i n i ng s i gn ifi can t l y  more than 

the natura l  p roporti on of heavy hydrogen atoms (mass  

number 2 )  to  ord i nary hydrogen atoms (mass number 1 ) .  

Heavy water i s  u sed as a moderator i n  some reactors 

bec au se it s l ows down neutrons effec t i ve l y  and al so has 

a l ow cross secti on for ab sorpti on of neu trons . 

Ion i z i ng Rad i at i on :  Any rad i at i on d i sp l ac i ng e l ectrons from atoms or mo l e ­

cu l e s , there by produc i ng i ons . Examp l es :  al pha ,  beta , 

gamma, rad i at i on ,  short -wave u l trav i o l et l i gh t .  Ion i z ­

i ng rad i at i on may produce severe sk i n  or t i ssue damage . 

I sotope : The spec i es of an e l ement that i s  ch aracter i zed by the 

number of neu trons i n  i ts nuc l eu s ,  and hence by the same 

atom i c  number for a g i ven e l ement bu t by a un i que mass 

number .  In  most i n st ance s ,  a p art i cu l ar e l ement can 

ex ist  as severa l  i sotopes , a l l w ith s imi l ar chemica l  

p ropert i es . I sotopes can be  e i ther stab l e  or decay by 

rad i at i on ( a l so ca l l ed rad i o i sotopes ) .  
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L i gh t  Water : 

L i qu i d  Rad i oact i ve 

Wa ste : 

Long-L i ved Nuc l i des : 

Ord i nary water ( H20 ) ,  as d i st i ngu i s hed from heavy 

water ( 020) . 

So l uti on ,  suspens i on s ,  and mob i l e  s l udges con s i st i ng of , 

i nc l ud i ng ,  or contami nated w i th rad i oac t i ve wa ste . 

For th i s  study , rad i oac t i ve i sotopes with l ong ha lf­

l i ves typ i ca l ly tak en to be  greater than about 10  years . 

Most nuc l i des  of i ntere st to waste man agement have ha lf­

l i ves on the order of one year to m i l l i ons of years . 

L oose Contami nat i on :  Unde s i red rad i oact i ve mater i a l s  that have been depos i ted 

on surfaces . 

L ow-Leve l Waste : 

Man -rem : 

Maximum-Exp os ed 

I nd i v i dual : 

M i l l i rad : 

Wastes conta i n i ng types and concentrat i on s  of rad i oac ­

t i v i ty such that no sh i e l d i ng or re l at i ve l y  l i tt l e  

sh i e l d i ng i s  re qu i red to mi n imi ze personne l exp os ure . 

Used as a measure of popu l ati on dose and ca l cu l ated by 

summi ng the dose equ i va l ent i n  rem rece i ved by each 

person i n  the popu l at i on .  Al so ,  it i s  used as the 

absorbed dose of one rem by one person with no rate of 

exp osure i nferred . 

A hypothet i ca l  i nd i v i du a l  i n  the genera l  popu l at i on who 

i s  l ocated at the po i nt of h i ghest ground - l eve l concen­

trat i on of rad i oacti ve mater i a l s  and is subject to the 

h i ghe st rad i at i on dose from rad i oac t i ve mater i al s  that 

are d i s charged from the p l ant . 

A s ubmu l t i p l e  of the rad , equal to one -thous andth of a 

rad . ( See R ad . )  
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M i l l i roent gen : 

M i l l i rem :  

Mode : 

Mon i tor i  ng : 

Natura 1 Backg round 

Rad i at i on : 

Neutron F l ux :  

Neu tron : 

N uc 1 i de : 

A submu l t i p l e  of the roentgen , equa l  to one -thousandth 

of a roentgen . ( See Roentgen . )  

A submu l t i p l e  of the rem ,  equa l to one -thousandth of a 

rem .  ( See Rem . ) 

The method or opti on se l ected by a fac i l i ty owner ­

op erator as a Cou rse of decomm i ss i on i ng /d i spos i t i on • 
act i on .  Severa l  terms (many hav i ng the i r  or i g i n  i n  NRC 

Regu l atory Gu i de 1 . 86 )  have b een used to descr i be vary­

i ng degrees of such ac t i on .  Examp l es are l ayaway , mot h ­

b a l l i ng ,  p rotec t i ve storage , safe storage , entombment , 

and immed i ate d i smant l ement . 

Tak i ng measu rements or observat i ons i n  order to recog­

n i ze s i g n if i cant ch anges i n  cond i t i on s .  

Rad i ati on i n  the human env i ronment from natura l l y  

occurr i ng e l ements  and from cosmi c rad i at i on .  

A measu re of the i nten s i ty of neu tron rad i at i on .  It i s  

the number of neutron s pass i ng through 1 square cent i ­

meter of a g i ven target i n  1 second . 

An uncharged e l ementary part i c l e  with a mass s l i gh t l y  

greater than that of the proton , found i n  the nuc l eus  of 

every atom heav i er than hydrogen . Neutrons sust a i n  the 

f i ss i on cha i n  reacti on i n  a n uc l ear reac tor .  

I sotope . 
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Nuc l i de I nventory : 

Oxyacetyl ene 

Cutt i ng : 

P l asma-Arc : 

Press ure Vesse 1 : 

Pressur i zed Water 

Reactor : 

A l i st of the k i nds  and amounts of rad i onuc l i des present 

i n  a fac i l i ty .  Amounts are usua l ly expressed i n  act i v ­

i ty un its : cu r i es or cur i es per un i t  vo l ume . 

Th i s  cu tti ng proce ss con s i sts of a fl owi ng m i xtu re of a 

fue l gas and oxygen i gn i ted at the or if i ce of a torch . 

The cu tti ng t i p  of the torch con s i sts of a mai n  oxygen 

jet or if i ce surrounded by a r i ng of preheater jets . 

When the meta l  to be cut reaches approximate l y  1 5000F ,  

the mai n  oxygen jet i s  turned on , the heated metal  i s  

"bu rned " away l eav i ng a cut surface . 

Th i s  cu tti ng proce ss i s  based on t he � stab l i shment of a 

d i rect cu rrent arc between a tungsten e l ectrode and any 

conduct ing  meta l . The arc i s  estab l i s hed i n  a gas , such 

as argon , wh i ch fl ows through a constr i ct i ng or i f i ce i n  

the torch nozz le  to the workp i ece . The p l a sma i s  ejec ted 

from the nozz l e  at a very h i gh temperature and ve l oc i ty 

and , i n  comb i nati on wi th the arc , me l ts the contacted 

workp i ece meta 1 • 

A strong-wa l l ed conta i ner hou s i ng the core of most types 

of power reac tors ; it us ual ly al so contai ns moderator , 

refl ector , thermal sh i e l d ,  and contro l rod s .  

A p ower reac tor i n  wh i ch heat i s  transferred from the 

core to a heat exch anger by water kept under h i gh pres­

sure to ach i eve h i gh temperature ,  w i thout bo i l i ng i n  

the primary system . Steam i s  generated i n  a secondary 

system . 
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R� : 

R� i � i oo :  

The un it of absorbed dose .  The energy imp arted to mat­

ter by i on i z i ng rad i at i on per un i t  mass of  i rrad i ated 

mater i al at the p l ace of i nterest . One rad equ a l s  0 . 01 

jou l es/k i l ogram of ab sorb i ng mater i a l . 

Energet i c  nuc l ear part i c l es i nc l ud i ng neu tron s ,  a l pha 

p art i c l e s ,  beta p art i c l e s ,  x -rays , and gamma rays 

( nuc l ear phy s i c s ) . Al so i nc l udes e l ectromagnet i c  waves 

( rad i at i on )  of any or i g i n .  

Rad i at i on Sh i e l d i ng :  Reduc t i on of rad i at i on by i nterpos i ng a s h i e l d  of absorb­

i ng mater i a l between any rad i oact i ve source and a person , 

l aboratory area ,  or rad i at i on -sen s i t i ve dev i ce .  

R ad i oact i ve Wa ste : 

Rad ioact i v ity: 

Refl ector : 

Rem : 

Mater i a l s of no cu rrent use con s i st i ng of h i gh - l evel  

waste , tran s uran ic  wa ste , l ow- l evel  waste , i nc l ud i ng or 

contami nated w ith ,  rad i oact i ve nuc l i des i n  excess of the 

l eve l s  of concentrat i on s  permi tted for uncond i t i on a l  

re l ease o f  excess contami nated property. 

The property of certa i n  nuc l i des  of spontaneous ly  emi t­

t i ng p art i c l es ,  gamma or rad i at i on .  Often shortened 

to " ac ti v i ty. " 

A l ayer of mater i a l immed i ate ly surround i ng a reactor 

core wh i ch scatters b ack or refl ects i nto the core many 

neu trons  that wo u l d  otherw i se escape . The ret urned neu ­

trons can then cause more fi ss i ons and improve the neu ­

tron economy of the reac tor .  

( Acronym for roentgen equ i va l ent man . ) A u n i t  of ' dose 

equ i va l ent . The dose equ i va l ent in rems is numer i ca l l y  

eq ual to the absorb ed dose i n  rads mu l t i p l i ed by the 

q ua l i ty fac to r ,  the d i str i bu t i on fac tor ,  and any other 

nece ss ary mod i fy i ng factors . 
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Remote ly Operated :  

Res i du a l  

R ad i oac t i v i ty : 

Roent gen : 

Safe Storage : 

Seed -b l an ket : 

Shap ed Charges : 

Sh i e l d : 

Operat i on s  by remote means ,  i . e . ,  the human i s  separated 

by a sh i e l d i ng wa l l  from the i tem bei ng operated . 

L i nger i ng or rema i n i ng rad i oact i v i ty.  

A un it of exp os ure to  i on i z i ng rad i at i on . It  i s  that 

amount of gamma or x-rays requ i red to produce i ons  carry­

i ng one e l ectrostat i c  un it  of e l ectr i ca l  ch arge ( e ither 

p o s i t i ve or negat i ve )  i n  one cub i c  cent imeter of dry a i r  
under standard cond i t i on s . One roentgen equa l s  2 . 58 x 

10-4 cou l omb per k i l ogram of a i r .  

Those act i ons requ i red to p l ace and mai ntai n a nuc l ear 

fac i l i ty i n  a cond i t i on that future r i sk  from the fac i l ­

i ty to pub l i c and occup ati onal safety i s  w i th i n  accept ­

ab l e  l imi ts , so that the fac i l i ty can b e  safe l y  stored 

for t he t ime desi red . ( See "Mode" ) .  

A reactor core wh i ch i nc l udes a re l at i ve ly smal l vo l ume 

of h i gh ly enr i ched uran i um (the s eed) su rrou nded by a 

much l arger vo l ume of natura l uran i um or thor i um ( the 

b l ank et ) . As a resu l t  of f i ss i ons  i n  the seed , neutrons 

are supp l i ed to the b l anket where more fi s s i on takes 

p l ace . I n  th i s  way , t he b l ank et i s  made to fu rn i sh a 

sub stant i a l fract i on of the tota l  power of the reactor . 

E xp l osi ves that are formed i n  a geometri c  s hape espec i ­

a l l y  des i gned and s i zed to produce the des i red separa­

ti on of the workpi ece . 

A body of mater i al u sed to reduce the passage of par­

t i c l es or rad i ati on .  A sh i e l d  may be de s i gnated accord ­

i ng to what i t  i s  i ntended to absorb ( as a gamma ray 
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Short-L i ved 

Rad i onuc 1 i des : 

Shutdown : 

S i te : 

So l i d  Rad i oact i ve 

Wa ste : 

So l i d i fi cati on : 

Somat i c  Effect : 

Sp ec i fi c  Act i v i ty :  

sh i e l d  or neu tron sh i e l d ) , or accord i ng to the k i nd of 

protecti on i t  i s  i ntended to g i ve ( as a b ackground , b i o ­

l og i ca l , or thermal sh i e l d ) . 

For th i s  st udy ,  those rad i oac t i ve i sotopes w i th ha lf­

l i ves l ess  than about 10  years . 

The t ime duri ng wh i ch a fac i l i ty i s  not i n  operati on .  

The geograph i c  area up on wh i ch the fac i l i ty i s  l ocated 

and wh i ch is subject to contro l l ed pub l ic acce ss . 

Mater i a l that i s  essent i a l l y so l i d  and dry but may 

conta i n  ab sorb ed rad i oact i ve fl u i ds i n  suffi c i ent ly 

sma l l amounts as  to be  immob i l e .  

Conversi on of rad i oac t i ve wastes ( gases or l i qu i d s )  to 

dry ,  stab l e  so l i ds .  

Effec ts of rad i ati on l im i ted to the exposed i nd i v i dua l , 

as d i sti ngu i s hed from genet i c  effec ts . L arger rad i at i on 

doses can be fatal . Sma l l er doses may make the i nd i v i ­

dua l not i ceab l y  i l l ,  may mere l y  produce temporary changes 

i n  b l ood-ce l l  l eve l s detectab l e  on l y  i n  t he l aboratory, 

or may produce no detectab l e effects whatever . 

The rad i.oac t i v i ty of a rad i o i sotope of an e l ement p er 
un it  mass or vo l ume of the e l ement i n  a samp l e .  The 

ac t i v i ty per un i t  ma ss or vo l ume of a pu re rad i onuc l i de .  

The ac t i v i ty per un i t  mass or vo l ume of any samp l e  of 

rad i oac t i ve mater i a l . 
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Spent Fue l : 

Storage : 

Surface 

Contami nati on : 

Surve i l l ance : 

Test Reactor : 

Transuran i c s : 

Unrestr i cted Use : 

Nuc l ear fue l that has been removed from the reactor for 

d i sposa l . 

The man agement of rad i oact i ve waste i n  a manner that 

p erm i ts retr i eval . 

The depos i t i on and attachment of rad i oact i ve mater i al s  

to a surf ace . 

Those act i v i t i es necessary to ass ure that the s i te 

rema i ns i n  a safe cond i ti on ( i nc l udi ng p eri od i c  i nsp ec­

t i on and mon i tor i ng of  the si te ,  ma i ntenance of  barr i ers 

l im it i ng acce ss to rad i oac t i ve mater i al s  l eft on t he 

s i te ,  and prevent i on of act i v i t i es on the s i te wh i ch 

mi ght  impa ir  these b arr i ers ) .  

A reactor spec i al ly des i gned to test the beh av i or of 

materi a l s and components u nder t he neutron and gamma 

fl uxes and temperature cond i t i on s  of an operat i ng 

reac tor . 

Rad i oacti ve mater i al contami nated wi th e l ements  hav i ng 

an atomi c  numb er greater than 9 2 ,  h av i ng a ha lf- l ife 

greater than 5 years and i n  concentrat i on s  greater than 

100 nanocur i es p er gram . 

Comp l ete remova l of rad i o i sotopes to another s i te or 

f ac i l i ty ,  re l easi ng the fac i l i ty for genera l u se or for 

genera l pub l i c  access . 

Wa ste , Rad i oac t i ve :  Equ i pment and mater i al s (from nucl ear operat i ons ) that 
are rad i oact i ve and for wh i ch there is no further use . 

AJ so ca l l ed radwaste .  
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Wi nd Rose : A rad i al graph of wh i ch the arms repre sent average wi nd 

vel oc i ti es and/or wi nd d i recti on frequenci es for each of 

the four , e i gh t ,  or s i xteen po i nts  of the compass over a 

g i ven peri od of t ime . 
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Acc i dents , 4- 5 ,  4- 1 7  
Adverse i mpacts that 

cannot be avo i ded ,  4- 20 
A ir  qual i ty ,  3-9 
Al ternati ves , 2- 1 
Aquat i c  env i ronment,  3- 1 3  

Barge sh i pment,  2- 1 6  

Cl ima te , 3-8 

I NDEX 

Code of Federal Regu l at ions ( CFR) , 1 -2 
Commi tment  of resources , 

energy , 4- 1 9 
l and ,  4-20 
mater i al s ,  4- 1 9  
water , 4- 1 9  

Costs of  decomm i s s i on i ng ,  2- 1 5 , 2-30 , 2-39 

Decommi s s i on i ng a l ternati ves , 2- 1  
Deferred d i smantl ement,  2-20 
Di smantl ement , 

deferred , 2-20 
i mmed i ate , 2-4 

Effl uents , 4- 1 0 ,  4- 1 4  
Endangered and threatened spec i es ,  3- 1 5 ,  4- 1 6 ,  D-l 
Entombment , 2-30 
Env i ronmental consequences , 4- 1 

Gaseous effl uents , 4- 1 0  

Hanford , 3-24 
Hea l th effects , 4-2 ,  A-3 
Hydro l ogy ,  3-7 

Idaho Nat ional Eng i neeri ng Laboratory ,  1 - 1  
Immed i a te d i smantl ement , 2-4 
I nventory of  rad i oacti v i ty ,  3- 20 

L i qu i d  effl uents , 4- 1 4  
Long-term producti v i ty ,  4-21  

M i t i gat ion  means , 4-22 

No acti on , 2-2  
No i s e ,  4- 1 7  

Occupat iona l  safety ,  4- 1 7  
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Rad i at ion  effects , 4-2 , A- 1 
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Safe s torage , 2 -20 
Savannah R i ver , 3-23 
Scop i ng proces s ,  1 -5 
Se i smo l ogy , 3-8 
Sh i ppi ngport Stat i on , 

p l ant descri pti on , 3 - 1 5 
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S i te des cri pt i on , 3- 1  
Soci oeconom i c  effects , 4- 1 8  
Soc i oeconom i c  envi ronment ,  3- 1 5  

Terres tri a l  envi ronment , 3- 1 3  
Tra i n  s h i pment , 2-20 
Transportati on routes , 3-25 

Waste d i sposal , 2 - 1 3 ,  2-28 ,  2-37 , 4- 1 5  
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Water qual i ty ,  3 - 1 2 
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