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FINAL ENVIRONMENTAL IMPACT STATEMENT 

INCINERATION FACILITY FOR RADIOACTIVELY CONTAMINATED 
POLYCHLORINATED BIPHENYLS AND OTHER WASTES 

OAK RIDGE GA SEOUS DIFFUSION PLANT 
OAK RIDGE, TENNESSEE 

(a) Lead Agency: U.S. Department of Energy 

(b) Proposed Action: Construction and operation of an incineration facility at the Oak 
Ridge Gaseous Diffusion Plant in Oak Ridge, Tennessee for the purpose of disposing of 
wastes containing radioactively contaminated polychlorinated biphenyls (PCBs) and other 
hazardous organic materials from the Portsmouth, Paducah, and Oak Ridge Gaseous Dif
fusion Plants and other DOE facilities at Oak Ridge. 

(c) For Further Information Contact: (1) Mr. J. F. Wing, Chief, Environmental Pro
tection Branch, Oak Ridge Operations, Department of Energy, P.O. Box E, Oak Ridge, 
Tennessee 37830, Ph: 615-576-0845; (2) Dr. Robert J. Stern, Acting Director, Office of 
Environmental Compliance, Office of the Assistant Secretary for Environmental Protec
tion, Safety, and Emergency Preparedness, Room 4G-064, Forrestal Building, 100U 
Independence Avenue SW, Washington, D.C. 20585, Ph: 202-252-4600; or (3) Mr. Stephen H. 
Greenleigh, Esq., Assistant General Counsel for Environment, Room 6D-033, Forrestal 
Building, Washington, D.C. 20585, Ph: 202-252-6947. 

For Copies of the EIS Contact: Mr. J. F. Wing at the address above. 

(d) Designation: FINAL EIS 

(e) Abstract: The statement assesses the enviromental impacts associated with the con
struction of an incineration facility and related support facilities for the disposal of 
hazardous organic waste materials (including PCBs) which are contaminated with trace 
quantities of low-assay enriched uranium. The proposed action includes the incineration 
facility at Oak Ridge. Tennessee and storage, packaging, and shipping facilities at the 
Gaseous Diffusion Plants in Paducah, KY. and Portsmouth, OH; hazardous organic wastes 
from these plants and from the Y-12 Plant and Oak Ridge National Laboratories would be 
shipped to the proposed incineration facility. Impacts assessed include the effects of 
the project on air and water quality, on socioeconomic conditions, on public and occupa
tional health and safety, and on ecology. Additionally, the statement presents an 
assessment of the potential impacts from accidents at the incineration facility or dur
ing transportation of the waste materials to the facility. The major impact identi
fi ed was the potent i a 1 for short-term occupat i ona 1 exposure to hi gh concentrat ions of 
PCBs in smoke during the worst credible accident; mitigation of this impact will be 
addressed during the final design of the proposed facility. Alternatives which were 
assessed include no action, chemical destruction processes, and alternative transpor
tation routes; all would have greater adverse impact or would increase the risk of an 
accident with the potential for adverse impact. The alternatives of cOOll1ercial dis
posal, alternative sites, multiple incinerators, and alternative modes were eliminat
ed from detailed analysis either because they are not feasible or because preliminary 
analysi s showed that they woul d have cl early more adverse impact upon the envi ronment 
than the proposed action. 

(f) A Record of Decision will be issued no earlier than thirty days after the FEIS 
notice of availability is published in the Federal Register. 
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SUMMARY 

Th i s  f i na l  E nv i  ronmenta l  Impact Statement ( E I S )  h a s  been p repa red by 

the  U . S .  Depa rtme nt of En e rgy ( DO E )  to as sess  the e n v i ro nmental  i mpa ct s  of a 

p roposed DOE  act i o n to bu i l d  and  ope rat e at the Oa k R i dge Ga s eo u s  D i ffu s i on 

P l a nt ( O RGD P ) , an i n cinerat i on fac i li ty to di s pose of rad i oa ct i ve l y  cont am

i nated po lych l o ri n ated b i pheny l s ( P C B s ) and ot her  combu st i b l e  wa stes from the  

Paduca h ,  Po rt smout h a nd Oak  R i d ge Ga se ou s D i ffus i o n  P l a nt s  a nd ot he r DOE 

faci l i t i es at Oa k R i dge , a l l h e rei nafter refe rred to a s  DOE Oa k R i dge 

O pe rat i o ns fac i l i t i e s .  

Th i s  f i n a l  E I S h a s  been p repa red i n  acco rdance w i t h  DOE's gu i de i nes  

(45  FR  20694 ,  Ma rch 28 ,  1980 ) fo r c omp l i a n ce  wi t h  t he  Nat i on al E n v i ronme nt a l  

Po l i cy Act ( N EPA )  o f  1969 ,  a s  i mp l emented by t he regu l at i on s  p romu l gated by 

t he Coun c i l  o n  E nv i ro nment a l  Qua l i ty ( CEQ ;  40  C F R  1 500-1508 ) .  A Not i ce of 

I ntent to p repa re an env i ro nme ntal  i mpact statement wa s i s s ued by DOE on 

Feb rua ry 1 0 , 1981 ( 46 FR 1170 3 ) .  P u b l ic  sc opi ng meet i ng s , to as s i st i n  

determ i n i ng t he  l eve l of cove rage of i s s ues  i n  the  fi n a l  E I S ,  we re he l d i n  Oa k 

R i d ge , T N  ( Feb rua ry 2 4 ,  1981 ) ,  Na s hv i l l e ,  TN  ( Feb rua ry 2 5 ,  1981 ) ,  Fra nk fo rt ,  

K Y  ( Febru a ry 26 , 1981 ) , a nd Co l umbu s ,  OH  ( Ma rch 3 ,  1981 ) .  DOE i s s ued a Not i c e  

of  Ava i l a b i l i ty of t he draft E IS o n  Novembe r 13 ,  1981 . A l t hough t h e  p ub l i c 

comment and  rev i ew pe ri od c l o sed on  December 28 , 1 981 , DOE accepted and  

res po nded to c omments  rece i ved t h rough Ja n ua ry 18 ,  1982 . DOE i nco  rpo rat ed 

rev i s i on s  i nto t he fi na l E I S and  has  res po nded to i nd i v i du a l  comments  i n  an  

Ap pe nd i x  to th i s  repo rt .  

Backg rou nd  

Po l ych l o r i n at ed b i p h e ny l s  a re synthet ic  o rgan i c  c ompounds wh i ch h a ve 

been u sed i n  comme rci a l  and  i ndu st r i a l  app l i ca t i ons  fo r over fi fty years . 

Cha ra cte ri st i cs of ch emi c a l  s tab i l i ty a nd res i stance to degradat i o n , c ou p l ed 

wi t h  wi de s pread u se and  l ack  of  regu l ato ry control ,  l ed to d i s tr i but i o n  of the 

s u bstance t hrou ghout the  bi os phere . Today , PC Bs are co ns i de red a s i gn i f i cant  

env i ronmenta l  p oll u ta nt wh i c h  have  been s hown to po se  a ri s k  to  huma n  h ea l t h 

a n d  the e nv i ro nmen t . I n  197 6 ,  Co n gres s ,  as  pa rt of t he  Tox i c  Substances 

Control  Act (TSCA) , ban ned t he further  ma nu fact u re of PC Bs . Su b sequent 
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regu l ati ons  (40 CFR 761 ) impose speci f i c  storage and d i spo sal  requ i rements for 

mater i a l s conta i n i n g PCBs . 

The Oa k R i d ge Operat i ons Offi ce  of the  Department of Energy d i rects 

the operati on of f i ve fac i l i t i es (t hree ga seou s di ffu s i on pl ants at Paduca h , 

K Y ,  Portsmout h ,  OH , a nd Oak R i d ge , TN ; t he Y-1 2 Pl ant and t he Oa k R i dge 
Nat i ona l  Laboratory bot h  i n  Oa k R i d ge ) .  Each  of these fac i l i t i es has , i n  

storage and i n  serv i ce i n  el ectri cal , hydraul i c ,  a nd var i ous  other eq u i pment , 

l arge quant i t i es of materi al  conta i n i n g PCB s a nd trace q uant i t i es of rad i o

act i v i ty .  The d i sposal  of t he stored mater i a l s a nd add i t i onal mater i a l s a s  

t hey come out o f  serv i ce wi l l  be accomp l i s h ed i n  an  env ironmental ly  sound and  

t i mel y  ma nner , i n  accord wi th  EPA reg u l ati ons (40 CFR 761 ) .  Because of t he 
rad i oact i ve contami nat i on , d i sposa l  i n  commerci a l  fac i l i t i es wi l l  not be 

ava i l ab l e  i n  t he foreseeab l e  future ( Sect i on 2 .5 . 1 ) .  

The Proposed Act i on 

Th e pr oposed i nc i nerat i on fac i l i ty i s  to prov i de a mean s  of d i sposa l 

for PCB contami nated wa stes a nd other l i qu i d  orga n i c  wa stes , wh i ch are 

contami nated wi th  v ery smal l concentrati ons of rad i onuc l i des (pr imari l y  

l ow-a s say uran i um ) . The proposed proj ect cons i sts  o f  t h e  construct i on a n d  

operati on of a h i g h  temperature i nc i nerator a n d  i t s  a s soci ated aux i l i ary 

eq u i pment to be l ocated at the Oak R i d ge Ga seous Di ffu s i on Pl ant (ORGD P )  i n  

Oak R i d ge , Tennessee , a nd wa ste storage , packa g i ng , a nd s h i pp i n g  faci l i t i es to  
be  l ocated at the  Paducah Ga seous Di ffu s i on Pl ant i n  Paduca h ,  Kent ucky , and  

t he Port smout h  Ga seou s Di ffus i on Pl a nt in  Pi keton , Ohi o .  Al t houg h  no new 

faci l i t i es wou l d  be prov i ded as part of thi s proj ect for t he Y - 12  Pl ant a nd 

Oak R i d ge Nati onal  Laboratory i n  Oa k R i d ge ,  t hey too wou l d s h i p  wa stes to the 

i nc i nerator at t he ORGD P .  

F i g ur e  5 - 1  s hows t he l ocat i on of t he DOE Oa k Ri d ge Operat i ons  

faci l i t i e s  i ncl uded in  t he proposed proj ect. The proposed i nc i nerator wou l d  

be  capab l e  of hand l i ng about 1 94 k g  per hour of  sol i d  wa stes and about 1 74 k g  
per hour o f  l i qu i d  wa stes . Construct i on o f  t he faci l i ty i s  p l a nn ed t o  

commence i n  1984 a nd t h e  fac i l i ty c ou l d become operati ona l  i n  1 987 . 
Approx imatel y 60 percent of the  wa stes wou l d  conta i n  detectab l e  concentra t i on s  
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of  ura n i um a nd about 15 to 20 percent wou l d  conta i n  detectabl e concentrat i ons  

of  PCB . 

Descr i pt i on of  Proposed Act i on 

Rece i vi ng , stori ng , b l endi ng , a nd i nci nerat i on fac i l i t i es wou l d  be 

c onstructed at t he ORGDP s i te .  In addi ti on , speci al handl i ng and storage  
fac i l i t i es wou l d be constructed at  t h e  Paducah and  Port smout h p l ants . 

Exi st i ng storage and hand l i ng faci l i t i es wou l d be ut i l i zed  at the Y - 1 2  Pl ant  

and  ORNL . 

Each of  t he DOE fac i l i ti es wou l d be respons i b l e  for col l ect i ng , i den

ti fyi ng , and stori ng wa stes .  Th e wa stes wou l d be stored unt i l  the  i nc i n erator 

i s  fun ct i onal and then sh ipped to  ORGDP for di sposal . Wa stes from t he DOE 

fac i l i t i es wou l d be s h ipped by truck , over predete rmi n ed routes . Al l s h i p 

ments wou l d b e  made us i ng Department of  Transportat i on (DOT ) appr ov ed 
conta i ners (49 CFR 1 7 1 ,  1 7 2 ,  1 7 3 ,  1 7 7 ,  and  178 ) l abel l ed so a s  to i denti fy the  

c ontents . 

Wa ste mater i a l s rece i ved from the  DOE fac i l i t i es wou l d  be s amp l ed 

i mmedi atel y and  ana lyzed , s egregated , a nd p l aced i n  short-te rm  storage .  Ba sed 

on the appropri ate ana lyt i cal  data , the  wa stes wou l d be proper l y  bl ended and  

fed i nto t he i nc i n erator al ong wi th auxi l i ary fue l as  requ i red . The  i nci nera
t i on process i t se l f wou l d con s i st of  a pr imary rotary k i l n stage fol l owed by a 

s econdary bur ner stage . The temperatur e  and res i d ence t i me of  the secondary 

stage wou l d be des i gn ed to adequate ly  destroy PCBs i n  accord wi t h  EPA r egu l a 

t i ons ( 4 0  C F R  7 61 ) .  PCBs are t he most t hermal l y  stabl e mater i a l  to be 

i nci n erat ed . 

The off-g a s  from the  i nc i n erator wou l d then be pa s sed through a 

four-stage treatment syst em for cool i ng and  the  removal of part i cu l ates and  

c ombu st i on bypr oduct s .  Th i s  system wou l d cons i st of a quench chamber , a 

vent uri  scrubber , a packed bed scrubber , a nd a wet e l ectrostat i c  precip i tator . 

The ash  removed from t he system wou l d be ana lyzed for organ i c  content , 

a nd i f  acceptably free , wou l d be di sposed of t hrough exi st i ng rad i oa ct i ve 

wa ste d i sposal  faci l i t i es wi t h i n  t he Oak R i d ge DOE reservat i on .  If  the 
organ i c  content were to be above predete rmi n ed acceptabl e l evel s ,  t he a s h  

wou l d b e  recycl ed t hrou gh  t h e  i n c i nerator . 
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The l i q u i d wa stes ge ne rated by the sc rub be r systems wou l d  a l so  be 

a n a l y zed  fo r o rga n i c  conten t ,  a nd i f  acc ept ab l y  free , n eutr a l i zed a nd di s pos ed 

of t hrough  exi st i ng fac i l i t i e s .  I f  t he sc ru b be r wa stes  we re fou nd  t o  conta i n  

unaccept ab l e  o rga n i c concentrat i o n s , t h ey woul d be f i l te red t h rough a ct i vated 

carbon  and / o r  recyc l ed t h rough  the i nc i ne rato r .  

E ff l uents  a n d  Waste Mana gement  

The p ropos ed i nc i n e rat i on of PCB  contami nated mater i a l s and  ot he r 

o rgan i c  wastes woul d res u l t  i n  a i r  emi s s i o n s , so l i d  wast es , a nd l i q u i d  wastes . 

The majo ri ty of a i r  emi s s i o n s  wou l d  be from s tack ga ses , but  addi t i ona l  fug i 

t i ve emi s s i ons  wou l d  res u lt  from s to ra ge , h a nd l i ng ,  a n d  potent i a l s p i l l s  a n d  

l eak s .  The p r i nc i pa l  so l i d  wa ste t o  b e  gene rated by t h e  comb u s t i on  p roces s 

woul d be t h e  ki l n  res i d ue cont ami nated wi t h  met a l  from s h redded waste  d rums 

and u n i de nt i f i ed a s h  ma ter i a l s from the combu st i on of l i qu i d  and s o l i d  wa ste 

materi a l s .  The res i d ue i s  expe ct ed to cont a i n ab out 60  mg of uran i um pe r kg 

of d ry a s h . L i qu i d  wa stes wou l d i nc l ude ove rf l ow from t he a s h  p i t ,  s c rubber  

wate r ,  a nd  s to rm and  f i re  wate r  from d i ked a rea s . The so l i d waste res u l t i ng 

from t he faci l i ty wi l l  be d i spo sed of i n  an  exi st i n g radwa ste bu r i a l  s i te on 

the Oak R id ge Rese rvat i o n . The l i q u i d  wastes w i l l be treat ed by an  exi st i ng 

wa ste t reatment faci l i ty .  

Impact s of  E ffl uents  on the  E n v i ronment 

Ove ral l ,  t he impact s of the p roposed act i on on  the env i ronment  from 

a i r  emi s s i o n s , so l i d waste s , a nd l i q u i d  wastes a re ex pe ct ed to b e  mi n i ma l . 

Ai r emi s s i o n s , a fter  fl ue gas  scrubb i ng , wou l d  res u l t i n  mi n i ma l  

contr i but i o n  to ambi e nt a i r  l eve l s .  In ad di t i o n , f u gi t i ve emi s s i o ns a re 

expect ed to be sma l l and  d i s tr i buted ove r  the  sto rage a rea . Ai r q ua l i ty 

ch a n ges wh i ch woul d res u l t from the  propos ed a ct i o n  woul d be i ns i gn i f i cant .  

The  ki l n  res i d ue  from the  comb u st i o n p roce s s  s hou l d be es sent i a l l y  

free of tox i c  o rga n i cs ,  i nc l udi n g  PC B s . Low l eve l s  o f  l e ad a nd be ryl l i um may 

be present  i n  the  a s h  res i d ue . The env i ronmenta l  i mpact of t he d i sposa l  of 

i n ci ne rator res i du e  woul d be negl i g i b l e. 
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T he  effl uent cont ri b ut i on from t he proposed i nc i n erato r wou l d  not 

meas urab l y  i nc re a se the concentrat i o ns of po l l utants i n  Pop l a r  Creek  or  t h e  

C l i nch  R i ve r .  Th u s , i mpact s o f  effl uents  from di rect d i s c h a rge a n d  from 

run off s hou l d be n eg l i g i b l e .  E ven t h ough he avy met al ac cumu l at ion  i n  area  

st reams i s  a concern , t he add i t i o na l  i np ut of l ead from s u rface runoff  and  

effl uen t  di s cha rge s h oul d n ot s i gn i f i ca n tl y  i nc rea se th i s  pro b l em .  

Impacts on  Human Hea l t h  

Potent i al expos ure t o  PC Bs , t h e i r degrada t i o n  product s , a nd l ow l evel 

i on i z i ng rad i at i o n u nder  the p roposed act i on wou l d  be demo n strab l y  l ow .  I t  i s  

est imated t h at t he l ow l evel of i o n i zi ng radi at ion from the  no rma l proc es s 

wou l d res u l t i n  an  i nc rease i n  the ri s k  of cancer  mo rta l i ty of 3 x 1 0- 7  for  

t h e  most expos ed i n d i v i du a l . Th i s  c ompa res to a ri s k  of from 1 x 1 0- 5  to  

6 x 1 0- 5  fo r l ow l eve l  i o n i z i ng rad i at i on emi tted from coal -f i red power
p l a nt s ,  a nd i s  a n eg l i g i b l e  i nc rease o ve r  the  ave r age cance r mo rt a l i ty of 1 . 64 

x 1 02 i n  the  U . S .  
Wo rker expos ure to ch em i c al a n d  p hys ica l  as pe ct s  of the  proposed pro

ces s a re not l i ke l y  to res u l t i n  r i s k .  Speci fi c contro l  mea s u res  have been 

i de nt i fi ed wh i ch wou l d prevent or l es se n  wo rker  expos ures . E n gi n eeri n g  a nd 

admi n i s t rat i ve cont ro l s a nd wo rke r  p rotect i on p ract i ces wou l d l i mi t expos u res . 

The contro l  techn o l o gi es i nco rpo ra t ed i n to t he faci l i ty des i gn ,  al o ng wi t h  a 

comprehens i ve hea l t h  and s a fety p rog ram a s  p l a n ned , wi l l  l i m i t wo rke r  expo 

s ures to t h ese age nt s  a nd t here fo re l i mi t t he  r i sk t o  wo rke r  hea l t h  a n d  

safety .  

Soc i oeconomi c Impact s 

The propo s ed faci l i ty wou l d  res u l t i n  o n l y  2 5  addi t i o n a l  emp l oyees at 

t h e  O RGD P , c ompa red to exi s t i ng  empl oyme nt of about  3000 .  If al l moved i nto 

the study a rea wi th  an ave rage fami l y  of  th ree i nd i v i du a l s ,  t he overa l l g rowt h 

i n  pop u l at i o n  woul d be  7 5  pe op l e .  Th i s  represent s about 0 . 06 5  percent of t h e  

1 980 popu l at i on o f  t he study a rea . T h e  soci oeconomi c imp act of t h i s potent i a l 

growt h  i s  co ns i de red to be i ns i gn i f i ca n t . The soc i oeco n om i c  i mpa ct s  of  
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construct i on act i v i t i es wou l d be i n s i g n i fi cant , wi th peak emp l oyment reach i ng 

o n l y  7 5-80  peopl e . 

Acc i dent Scena ri os  

Two types of  acc i dents c oul d occur as a res u l t of the  propos ed 

act i on ;  process  rel a ted acci dents at the proposed i nc i ne rat i on faci l i ty and  

tra ns po rtat i on re l at ed acc i dent s duri n g  the s h i pment of wa stes to  the 

faci l i ty .  Fo r acci dents a t  the proposed i n c i nerat i on fac i l i ty ,  a Pre l i m i n a ry 

Safety Ana ly s i s  Report (PSAR )  h a s  been prepa red . The PSAR repo rt s  on t h e  

p roba b i l i ty a nd con s eq ue nces of a number of acc ident s ,  o f  wh i ch th ree we re 

dete rmi n ed to be b oth p os s i b l e ( proba b i l i ty of  nnre tha n 1 i n  1 0 ,000 d uri ng 

t he l i fet i me of the fac i l i ty )  a nd of s i g n i f i ca nt ad ve rs e  conseq ue nces . Those 

con sequence s ,  fo r the most l i ke ly  a nd most s e vere acc i de n t ,  c o ns i st of t h e  

expos ure of wo rke rs a t  the  proposed i nc i nerato r t o  h i gh concentrat i ons  of PCRs 

i n  smoke (nnre t ha n  1000  u g/m3 ) fo r ve ry s ho rt durat i o ns  ( l es s  t h a n  1 0  

s econd s ) .  The ana lys i s  d i d  not i dent i fy any s i g n i fi cant rad i o l og i ca l  

co n seq uence ,  e i ther o n -s i te o r  of f-s i t e ;  n o  off-s i te i mpa ct s  were i de nt i f i ed 

for  any o f  the acci dent scenar i os . 

Fo r tra ns po rtat i on acc i dent s , the impa ct of a n  acc i dent  woul d res u l t  

from t he s p i l l  of the contents of the conta i ner .  The behav i or of the mate

ri a l s  whi ch cou l d h a ve' an ad ve rse i mpa ct on the e n vi ronment , pr i ma r i ly  PC B s  

a nd u r an i um ,  i s  s u c h  that recovery o f  the  s p i l l ed ma ter i a l s wou l d  be  pos s i b l e ,  

wi t h  mi n imum l os s  to the e n v i ronment. A previ ou s s p i l l of PC Bs st udi ed by t h e  

E n v i ronme ntal  Protect i o n  Age ncy resu l ted i n  no  detect i b l e  perma nent damage t o  

t h e  e n vi ro nmen t .  Thu s ,  no  s i gn i f i cant i mpact to t h e  e n vi ronment woul d be  

e xpect ed to occur a s  a res u l t  from a tra n s po rtat i on acc i dent .  

Al te rnat i ves  to the Pro posed Act i on 

There a re th ree rea so nab l e  a l ternat i ve s  tG the propos ed act i on :  no  

a ct i o n  ( s tore a nd del ay ) , ch emi cal dest ruct i o n , a nd a l ternat i ve tra ns po rtat i o n  

routes . These a re exami ned i n  deta i l  i n  Sect i on s  2 . 2 ,  2 . 3 ,  a nd 2 . 4  o f  the 

E I S  a n d  s umma r i zed b el ow . I n  ad di t i on ,  f i ve  c l a s ses of a lternat i ve s  
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( commerci al  di sposa l , a l ternat i ve proces ses , a l ternat i ve s i tes , mu l t i pl e  

i n ci nerato rs , a nd a lternat i ve modes of tra n s po rtat i o n ) were e l i mi nated from 

deta i l ed ana lys i s  becau se they do  not rep re sent fea s i b l e a l ternat i ve act i on s  

that woul d be rea son ab l e  fo r DO E .  Th ese a re di s cu s s ed i n  Sect i o n  2 . 5  i n  t h e  
E I S .  

The N o  Act i on (Sto re and  De l ay ) Al ternat i ve 

The no act i on a l ternat i ve wou l d i nvol ve the  storage of the PC B s  a nd 

other  h a za rd ou s orga n i c  materi a l s  a nd del ay unt i l  sorre fut ure aate a deci s i o n  

to  construct a nd operate a d i sposa l  faci l i ty fo r these materi a l s .  Th i s  

deci s i o n  woul d requi re the  const ruct i on a nd operat i on of ad di t i o n a l  s torage 
faci l i t i es and wou l d i n cu r a numbe r of env i ronmental  i mpact s , i n cl ud i ng 

effl ue nt s from red rummi ng , l eaks a n d  s p i l l s ,  a nd the ri s k  of un recoverab l e  

acci dental  rel eases from f i re ,  exp l os i on or  other  catastrophe.  I n  add i t i on ,  

e n viro nrrent al i mpa ct s woul d res u l t  from the  eventual i m pl errentat i on of t he  
future method of  d i s posa l . Th i s cou rse of  act i on wou l d not be  i n  accord w i t h  

the i ntent of federal l aws a nd regu l at i ons  concern i n g  t h e  di s pos al of PC B s .  

C hemi ca l  Destruct i on Al ternat i ves 

Three ca nd i date proces ses fo r the des t ruct i on of h a zard ous orga n i c  
materi al s may be  comme rci a l l y  ava i l ab l e  by the  start o f  con st ruct i on of the 

propos ed i n ci nerator faci l i ty .  These are the SunOh i o  PC BX proces s ,  t he  
Goodyea r  sodi um naphtha l i de proces s ,  and  the wet a ir  ox i dat i on p roce s s .  A 

revi ew of t h ese proces s es i n d i cates that none of t hem meet the techn i ca l  

req u i reme nts o f  env i ronme ntal ly  sound  dest ruct i on o f  t h e  enti re wa ste mate

ri a l s  i n vento ry n ow i n  storage at f i ve DOE faci l i t i e s .  Two proces ses h a ve 
been demonstrated to dech l o r i nate or othe rw i se dest roy PC Bs ; one of these  i s  

l i mi ted to p ure PC Bs o r  PC Bs i n  o i l s  a nd the ot her  may n ot be effect i ve i n  t he  
p resence of  water  o r  ce rta i n  of  the  other  con st i tuents of t he  wa ste i n vento ry .  

The rema i n i n g  proces s h a s  n ot been  demonstrated to destroy PC Bs a n d  pro bab ly  
cou l d  not de st roy h i gh mo l ecu l a r  we i gh t  ch l o ri nated hyd roca rbon s .  

The e n vi ro nmental i mpa ct s  probab ly  as soci ated  wi th t he i mpl ementat i o n  

o f  these processes wou l d be greater i n  some res pect s and  smal l er i n  ot hers , 
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when compa red to  t he  p roposed act i on .  Unde r t he  a s s umpt i on that  each cou l d 

ef fect i ve l y  di s pose of t he e nt i r e waste i n vento ry ,  o r  t hat s ome c ombi nat i o n  

cou l d b e  emp l oyed , t here i s  n o  ev i dence  t hat a reduct i on i n  en v i ronme nt a l  

impact woul d be a ch i eved by s e l e ct i n g t h ese a l ternat i ves i n  l i eu of t h e  

p ropos ed act i on .  

Tra n s p o rtat i on Route Al t ernat i ves 

There a re t h ree a l ternat i ve routes from P i keton  ( Po rt smouth  Ga seou s 

D i f fu s i o n  P l a n t ) to I nte rstat e 7 5 ,  t hree from I nt e rstate  7 5  to O RGD P , a nd 

t hree from I n terstate 4 0  ( from Paducah ) to ORGDP . The proposed a l ternat i ve i n  

each  ca se re presents t he best route  ba s ed  o n  a n  a n a l ys i s  of two ty pes of 

facto rs , t ho s e  rel a ted to t he  probab i l i ty of an acc i dent , a nd those  re l ated to  

t he i mpa ct of an  acc i de nt s h oul d one  o cc u r .  Thu s ,  t h e  propos ed rout es woul d 

mi n im i ze t he  potent i al env i ronmenta l  i mpact of the  t ra n s po rtat i on of  t he  wa ste 

materi a l s  to t he propos ed i n c i nerato r .  The i mpa ct s  of a t ra ns po rtat i o n  acc i 

dent h ave been de sc ri bed a s  a pa rt of the proposed act i on .  

Al ternat i ves E l i m i nated f rom Deta i l ed Exam i nat i on 

F i ve c l a s se s  of a l t e rnat i ve s  we re e l i m i nated f rom deta i l ed exami n a 

t i on  bec au se th ey d o  n ot const i t ute  rea son ab le a lternat i ves to t h e  propos ed 

act i on .  The f i ve c l a s ses  and  t he reaso ns fo r the i r e l i mi n at i on a re d i sc u s sed 

below a nd i n  Sect i o n  2 . 5 . 

Comme rci a l  d i s po s a l  i s  n ot a reasonab l e  a l ternat i ve beca u se i t  i s  not 

a feas i b l e c o u rse  of act i on  fo r DO E .  At prese n t , t he re a re no fac i l i t i es wi t h  

b ot h  an  EPA l i cense  t o  d i spose  o f  PCBs and  a l i cense  from t h e  Nuc l ea r  Regu l a 

to ry C ommi s s i on to acc ept a nd di s pose of s peci al n uc l ea r materi a l s  ( t hose co n 

ta i n i ng  a ny quant i ty of e n r i ched u ra n i um,  rega rd l es s  o f  t h e  l evel of en r i c h 

men t ) . I t  i s  a l so un l i ke l y  that a c anme rci a l  faci l i ty wou l d un de rgo t h e  ex 

pense  and effo rt a s soci ated wi t h  obt a i n i ng and  ope rat i ng u n de r both ty pes of 

l i ce ns e s . ( DOE i s  exempt from NRC l i censin g un de r  t h e  Atomi c  Ene rgy Act of 

1 954 ; P .  L .  83- 703 )  • 

An a l te rnat i ve proc es s i n vo l vi ng removal  of uran i um from PCB c o n 

tami n ated wa ste wa s not exam i ned i n  deta i l  beca u se t h e  cu r rent state-of-
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the-a rt techno l ogy fo r sepa rat i o n  of urami um f rom PCB  wa ste does not a pproach 

100% removal effi ci e n cy .  Th i s  pe r fo rma nce c ri t e ri a woul d be n ec es s a ry i n  

o rder  fo r th i s  a l ternat i ve to be con s i dered . 

A l ternat i ve s i tes a re n ot rea son ab l e  a l tern a t i ves bec au se an a l tern a

t i ve s i te wou l d i nc rease e i t h e r  t he  impact as soci ated wi th  t he  con struct i o n 

a nd o perat i o n  of the faci l i ty o r  the  ri s k  of a t ra ns po rtat i o n  acc i dent . S i t 

i ng at a not her  DOE  Oak R i d ge Ope rat i on s  faci l i ty wou l d  i nc rease t he  vo l ume and 

number  of s h i pments of  materi a l s ,  i nc reas i n g  the  ri s k  of a tra ns po rtat i o n  

a cci dent . S i t i ng  a t  a ny other  a l te rnat i ve s i te wou l d i nc rease  bot h r i s k s  o f  a 

t ra ns po rtat i on acc i de nt a nd the i mpa ct s  of  con st ruct i o n  a nd ope rat i o n  d ue to  

the need fo r s u p po rt fac i l i t i es and  perso n ne l  a l ready present  at an  exi st i ng 

p l a n t .  

Mu l t i p l e  i nci n e rato rs a re n ot rea so nab l e  a s  a l ternat i ves  becau se the  

c ost a nd i mpa ct o f  c o ns t ruct i o n  for e a ch of a number of i n ci n e ra to rs woul d 

a pproach t ho s e  fo r the  propo sed act i o n . Impact s of  ope rati o n  wou l d  be d i s 

pe rs ed , rat her  than  l es se n ed .  The i ncrease i n  capi t al c ost  from ap prox imate ly  

$ 30  mi l l i o n  t o  about $ 60  mi l l i on ( two i nc i n erato rs ) o r  $ 90 mi l l i on (t hree 

i n ci n e ra to rs ) would a ch i eve o n l y  t he e l i mi n at io n  of the  smal l ri s k  of a tra n s 

po rt at i on acci dent . Ope rat i o n a l  costs  would i nc rease a s  we l l ,  d u e  p r ima ri ly 

to t he need  for o pe rat i o n a l pe r so n n el at  e a ch i n ci n e ra to r .  

Alternat i ve mode s o f  t ran s po rtat i o n are  not reaso nable a l ternat i ves  

pr i ma r i ly bec au se t h es e  modes  ( ra i l ,  ba rge ) wou l d i nc rea se t he r i s k  of  t ra n s 

po rt at i on  acci dent  and  t he  l i keli hood t h at a s p i l l  o r  release  would not be a s  

eas i ly o r  q u i c k l y  recovered . Cos t s  wou l d  a l so i nc rease . No reduct ion  i n  

other  i mpact s wou l d  occu r a s  a res ult of se l ect i ng a n  a l ternat i ve mode of 

t ra n s po rt a t i o n  • 

Decommi s s i on i n g  and  Decontam i nat i on 

The dec ommi s s i on i ng a nd decont ami n a t i o n  of t he  propos ed i n ci n e ra to r  

wou l d not occu r u n t i l somet ime after  a l l of  t he PCBs and  PCB  contam i nated 

mate ri als h ave been removed from se rv i ce at  the f i ve DOE Oa k R i d ge O pe rat i o ns 

pla nt s .  S i nce the  l i fet i me of PCB  t ra n s fo rme rs and  capa c i t o rs i s  i ndefi n i t e ,  

s ome of t h e  PC B eq u i pment w i l l  prob ab l y  rema i n  i n  se rv i ce unt i l  t he res pe ct i ve 
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p l ant  i s  decommi s s i o ned ; t hu s , t he i n ci nerato r wou l d  be a pa rt of  t he decom

mi s s i o n i ng  a nd decont ami n at i on  p l an fo r t he DOE Oak  R i d ge Operat i o ns fac i l i 

t i es .  Decontami nat i o n of the proposed i n c i ne rato r fac i l i ty wi l l  fo l l ow t he  

proced ure for extended s h u tdown s dur i n g  the o pe ra t i on of t he faci l i ty .  No  

s i gn i fi cant  impact s wou l d be expect ed f rom t he decommi s s i on i n g of t he p roposed 

i n ci ne rato r .  
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1 . 0 I NTRODUCTION: PURPOSE AND NEED FOR ACT ION 

Po lychl ori nated b iphenyl s (PCBs ) are h i g h ly  stabl e ,  syntheti c organ i c  

compounds . They have been u sed wi dely for t he past 5 0  years i n  i ndustri al  and 

commerci al app l i cat i ons , i nc l udi ng u se a s  a di el ectr i c  l i qu i d  i n  el ectr i ca l  

trans fo rmers a nd a s  an addi t i ve to  hydra u l i c  fl u i ds . It i s  est imated t hat 

1 80 , 0 00 metr i c  tons ( 200 , 000 tons ) exi st i n  t he env ironment ( E PA ,  1 9 79 ) , wh i l e  

340 , 000 metr i c  tons (375 ,00 0  ton s )  rema i n  i n  i ndustri al and commerc i a l  u se  

( EPA , 1981 ) .  
Recent i nvest i gati ons have d emon strated t hat PCBs  pose a r i sk  to 

h uman heal t h  and t he env i ronment .  In 1 9 76 ,  Congress , a s  part of t he Toxi c  
Substances Control Act (TSCA ) ,  ba nned t he furt her ma nu fact ure of PCBs . Su b

s eq ue nt regu l ati ons (40 CFR 761 ) impose speci fi c storage and d i sposal  requ ire

ments for mater i a l s conta i n i ng PCBs . 

The Oa k R i d ge Operat i ons Offi ce  of t he Department of Energy (DOE ) 
s uperv i ses t he operat i o n  of  f i ve fac i l i t i e s . These fac i l i t i es i nc l ude t hree 

gaseou s d i ffu s i on pl ant s  (Oa k R i d ge , TN; . Paduca h ,  K Y; a nd Portsmout h ,  OH ) ,  t he 

Y - 1 2  Pl ant a nd t he Oa k R i dge Nat i ona l  Laboratory ( bot h i n  Oa k R i dge , TN ) .  

Each of  t hese fa ci l i t i es has , i n  storage and i n  serv i ce ,  PCB contami nated 

materi a l s ,  s ome of wh i ch a l so conta i n  trace q uant i t i es of l ow-a s say enr i ched 

ura n i uma , a speci al nucl ear mater ia l  regu l ated by t he Nuc l ear Regu l atory 
Commi s s i o n  ( NRC ) . 

The d i sposal  of PCB a nd uran i um contam i nated mater i a l s wi l l  be accom

p l i shed i n  an  env iro nmental ly  sound a nd t imel y ma nner , i n  accord wi t h  EPA 

regu l a t i ons  (40 CFR 761 ) .  DOE proposes , a s  set forth i n  a Noti ce of Intent 

(46 FR 1 170 3 ,  February 1 0 ,  1981 ) ,  to bu i l d  a nd operate at  t he Oak R i dge 

Ga seou s Di ffus i on P l ant (ORG D P )  an i nc i nerator for t he purpose of  destroyi ng 

t hese  PCB a nd uran i um contami nated materi a l s .  

Th i s  fi nal  Envi ronmental Impact Statme nt ( E I S )  ha s been pre�ared i n  

accorda nce wi t h  DOE's  gu i del i nes  (45 FR  20694, March  2 8 ,  1980 ) for compl i ance 

a Enri ched ura n i um i s  uran i um i n  wh i ch t he percentage  of  t he uran i um - 235 
i sotope ha s been i ncrea s ed above 0 . 7 percent of t he total  ura n i um .  The 
mater i al s proposed for di sposal  i nvo l ve uran i um conta i n i ng 0 . 7  to  1 . 0  
percent ura n i um - 235 re l at i ve to t he total  uran i um .  
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wi t h  t he Nat i ona l  E n v i ronmental  P o l i cy Act ( N EPA ) of 1969 , a s  i mp l emented by 

t he regu l at i on s  promul gated by the  Counc i l  on E n v i ro nmenta l  Qual i ty (CEQ ; 40 

CFR 1500-1508 ) ,  to support a deci s i on on the  proposed acti on . 

The proposed act i on cons i st s  of the  const ruct i o n  and  operat i on of a 

h i g h  tempe rature rotary ki l n  i nc i nerato r and  a s soci ated aux i l i a ry equ i pment at 
t he Oak R i dge Ga seous Di ffus i o n  P l a nt  (ORGD P ) , and wa ste s torage , packagi ng , 

a nd s h i pp i ng faci l i t i es at  t he Paducah Ga seou s Di ffu s i on P l ant  and  t he 
Po rt smouth Ga seous Di ffu s i o n  P l ant . The i nc i n erato r wou l d di s pose of  mate

r i a l s c ontam i nated wi th  PCBs together wi th other hazardous wa stes . A compl ete 
de scri pt i on of t he p roposed i nc i n erator faci l i t i es a nd operat i on i s  presented 

i n  Sect i on 2 . 1 . 1  of t h i s E I S .  

1 . 1  H i story of PCBs and  Appl i cab l e Regu l at i on s  

PCBs were f i rst synthes i zed i n  1881 . They a re a g roup  o f  c h l or i nated 
organ i c  c ompounds res u l t i ng  from the  d i rect c h l or i na t i o n  of the chem i ca l  

b i pheny l . They were brou ght i nto commerc i a l  p roduct i o n  i n  t h i s country i n  
1929 and  were u sed i n i t i al l y  for cool i ng and  i ns u l at i ng e l ect r i ca l  equi pment . 

PCB compounds  a re h i gh l y  stabl e ,  fi re res i stant , have h i g h  res i stance 
to the  fl ow of e l ect r i ca l  cu rrent ( d i e l ectr i c p ropert i e s ) ,  a nd  have  good heat 

t ra n s fer  characteri sti cs . These cha racteri s t i cs make them very s u i tab l e fo r 
app l i ca t i o n s  i n  t h e  el ectr i ca l  i ndu stry .  They a re wi del y used a s  a d i e l ect r i c  

l i qu i d i n  el ect r i ca l  t ran s formers , capaci tors , a nd other  el ect r i ca l  equ i pment . 
The c ommerc i a l  p roduct i on of PCBs i n  a wi de ra nge of  v i scos i t i es a nd  mel t i n g 

a nd boi l i ng po i nt s  a l so  l ed to  app l i cati ons  a s  a pl a st i c i ze r ,  dye carri er , a nd  

add i t i ve to  mater i a l s s uch as  l ub r i cat i ng o i l s  a n d  hydra u l i c  fl u i ds ( E PA ,  

1979 ) .  

Thi s  wi des pread commerci a l  a nd i ndustr i a l  a p p l i ca t i on of PCBs wa s 

para l l el ed by l i tt l e or  no regu l a to ry contro l  on the i r use , s to rage , and  
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di s pos al . T h e  fact t hat t h e  chemi cal i s  h i g h ly  stab l e a n d  res i stant to 

degradat i on , c ou p l ed wi th  i t s wi des prea d  u se  a nd the l a ck of regu l a to ry con

t ro l , l ed to  di st ri but i on of t he  s u bstance t h rou ghout the  b i os phere.  I n  1 966 , 

i t  rece i ved recogn i t i on as a wi des pread po l l utant wh i ch ,  once re l eased to t h e  
env i ronme nt ,  i s  es sent i a l ly  i mposs i b l e  t o  remove. Today , PC B s  a re cons i dered 

a s i gn i f i ca nt e n vi ro nrrent a l  po l l utant wh i ch h a ve been s hown to pose a ri sk to 
h uma n heal t h  and the env i ronment . 

Reco gn i t i on of PC Bs as a c l as s  of toxic  chemi ca l s  h�s  l ed to est ab
l i s hment of regu l atory contro l s .  PC Bs  a re cu rrent l y  reg u l ated by t he Un i ted 

States Depa rtrrent of  Agri c u l t ure ( USDA ) , t h e  Food a nd D rug  Admi n i st rat i o n  

(FDA ) , a nd t he E n v i ronmental  P rotect i o n Agency (E PA ) . 

The aut ho r i ty of EPA to cont ro l  PC Bs  was i n i t i al l y  l i mi t ed to regu
l at i on of d i sch a rge of contami nated wa stewater u nde r  the C l ea n  Water Act . On 

F eb rua ry 2 , 197 7 ,  EPA promul gat ed a ru l e ( 42  FR  6532 ) wh i ch ba n n ed the di s

charge of PC Bs  by ma nu fact urers of e l ectr i ca l  t ransforme rs and capaci tors . 

H oweve r ,  i n  19 7 6 , un de r  Sect i o n 6 ( e ) of TSC A ,  t he  E PA wa s gi ven a 
s pec i f i c  ma ndate by Congress  to cont rol the ma nu factu re ,  p roces s i n g ,  d i st ri 

but i on i n  coorrerce ,  u s e , di s posal , a nd ma rki ng of PC B s .  O n  F eb rua ry 1 7 ,  197 8 ,  
E PA took the f i rst step t o  i mp l ement provi s i on s  of Sect i on 6 ( e ) by p ub l i s h i n g 

t h e  PC B D i s pos al a nd Ma rk i ng R u l e (43  F R  7 1 5 0 ) . Th i s  ru l e  regu l ates  di s pos a l  

of  PC B s  and s et s  requ i reme nt s fo r ma rk i n g .  C l a r i fyi ng  amendments  to  t h i s ru l e  

were p ub l i s h ed  by EPA on  Augu st  2 ,  19 78  (43  F R  3 3918 ) . 

F i na l  regu l at i ons  on the  u s e  of PC Bs we re pub l i s hed by EPA on May 3 1 , 

197 9 (40 C FR  7 6 1 ) . These regu l at i o ns i ntegrate t he e a r l i e r ru l e  on  PC B D i s

posal  and Ma rk i ng a nd i t s  amendment s  and  s et addi t i ona l  requ i rements  on  the  

ma nu fact ure , proces s i ng ,  di st r i but i on i n  c oorrerce , and  u se  of  PC B s .  The  fi n a l  

r u l e i nc l udes  req u i rement s fo r di s posa l  a n d  storage p r i o r  to  di s posa l . 

1 . 2  Hazardou s Waste Mater i a l s at DOE Fac i l i t i es 

The purpose fo r t he  propo sed act i on i s  to d i s pose of these wa ste 

materi a l s from t he f i ve faci l i t i es operat ed by the Oak  R i d ge O pe rat i o ns  Off i c e  
o f  the Depa rtme nt o f  Energy , a nd t o  accompl i s h t h i s d i s posa l  a t  t h e  earl i e st 
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pract i ca l  t i me and i n  an env i ronmenta l l y  sound manner ,  cons i stent wi t h  the  

regu l a t i ons whi ch are de scr i bed bel ow . Of the f i ve faci l i t i es ,  four are 

product i on pl ants and one i s  a research l a boratory . The operat i on of these 

fac i l i t i es res u lt s  in  a vari ety of wa ste  materi a l s  whi ch requ ire di s pos a l . 

These materi a l s may be characteri zed as  PC B contam i nated materi a l s ,  bot h 

l i q u id  and  so l i d , and ot her h azardou s organ i c  materi a l s ,  i n c l u di n g  waste  

so l vent s ,  wa ste organ i c  ch emi cal s ,  s l u dge s ,  and wa ste o i l s . Approxi mate ly  

800 ,000 l i ters ( 2 20 ,000 gal l ons ) of  l i qu id organ ic  materi a l s  are expected to 

req u i re di s posal each  year , toget her with  approx imate ly  18  metr i c  ton s ( 20 
tons ) of so l i d wa ste s .  In  addi t i on , by 1987 , i t  i s  es t i mat ed that the f i ve 

D OE Oak R i dge O perat i ons  fac i l i t i es wi l l  h ave i n  storage more than  2 , 400 , 0 00 

l i ters ( 63 4 ,000 gal l on s ) of l i qu id  organ i c  wastes and 6400 metr ic  tons ( 7000  

tons ) of so l i d  wa stes . Many of these wastes cont a i n  trace quant i t i es of 

l ow-as s ay enri ched  uran i um ,  a s  descr i b ed bel ow. 

1 . 2 . 1  PCB Contam inated Waste Mater i a l s 

By regu l at i on ( 4 0  C FR 7 6 1 ) ,  materi a l s  conta i n i ng more than 5 0  part s 

per mi l l i on ( p pm ) PC B are defi ned a s  PC B materi a l s .  The  l i qu i d mater i a l s 
presently stored by the  Oak  R id ge O perat i ons faci l i t i es i n c l ude ap prox imate ly  

1 90 , 0 00 l i ters ( 5 0 , 0 00 ga l l on s ) of l i qu i d  PC B materi a l s ,  i n cl ud i ng o i l s ,  s o l 

vent s ,  a nd  water. An ad di t i ona l  6 5 ,000  l i ters ( 1 7 ,000 gal l on s ) are expect ed 

annu a l ly  a s  PCB conta i n i ng eq u i pment i n  use  i s  taken out of serv i ce .  A l most  
al l the so l i d  wast e materi a l s  i n  storage are PC B cont ami nated , as are ap proxi 

mately 40  percent of the  s o l i d  materi a l s expected i n  the fut ure . The PC B 

content of t h e  wastes ranges from bel ow 5 p pm to more than 6 0  percent ;  t h e  

ave rage PCB content o f  a l l wa stes propo sed for destruct i on i s  about 1 . 6  

percent ( see Sect i on  2 . 1 . 1 and Append i x  A ) . 

1 . 2 . 2  Ot her H azardou s Waste Mater i a l s 

In  addi t i on to t he  PCB materi a l s ,  ot her h azard ou s materi a l s (waste 

so l vents , s l u dge s ,  wa ste o i l s ,  waste chemi ca l s ) req u i re d i s po sa l . So l vents  

are u s ed at DOE faci l i t i es for c l ean i ng a nd degreas i n g ,  among ot her p urpose s .  
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Approx i matel y 1 70 , 000 l i te rs (4 5 , 000  ga l l on s ) wi l l  be generated a n nua l l y  by 

1 987 .  S l udges from wa ste pa i nt s , deg rea s i ng ope rat i o n s , a nd ot her  act i v i t i es , 

toget her  wi th  m i sce l l a neou s  photogra ph i c ,  b i o l og i ca l , a nd chem i ca l  wa ste 

materj a 1 s ,  wi l l  amount to a n  addi t i ona l 1 7 0 , 00 0  l i ters  (4 5 , 000  ga l l o n s ) pe r 

yea r ;  wa ste o i l s a re ex pected to amount  to about 4 50 , 000  l i te rs ( 1 20 , 000  

ga l l on s )  pe r yea r .  

The propo sed act i o n  i nc l udes  t h e  d i s po sa l  of  these  oth e r  wa stes fo r 

two rea so n s . 

( see Sect i o n 

The propo sed 

F i rst , s ome of t hese  wa stes a l so conta i n  u ran i um contam i na t i o n  

2 . 1 . 1 )  a n d  req u i re d i s po s a l  i n  a n  env i ro nmenta l l y  so und  manne r .  

i n c i n e ra to r  wi l l  con st i t ute a s a fe a nd effect i ve met hod fo r t h i s 

d i spo s a l . Seco nd , t he i nc i ne rat i o n of  PCBs  req u i re s  h i gh tempe rat ures , 

u s ua l l y  accomp l i s h ed t h rough  t he u se  of  a fue l  s u ch a s  fuel o i l . Ma ny of  t he  

wa stes h ave  h eat va l u e s  s u ffi c i entl y h i g h  to pe rm i t  t he i r  u se  a s  a fuel i n  the  

p ro posed i n c i n e ra to r , t hereby reduc i ng  t h e  vo l ume of fuel  o i l  req u i red for t he  

destruct i o n  of t he PCBs . Th us , t he d i spo s a l  of these  wa stes i n  t he  proposed 

i n c i n e rato r  a l so reduces t h e  cost of  the  p ro po sed act i o n . 

1 . 2 . 3  R a d i oact i ve Contami nat i o n i n  t he  Wa ste Mater i a l s 

Most of  the  mater i a l s de scr i bed i n  t he  prev i ou s  two sect i on s  h ave 

b een  u sed i n  c l ose  prox i m i ty to v a r i ol l s  n uc l ea r  mate r i a l s and  p roces ses . As a 

res u l t , these  wa ste  mater i a l s h ave b ecome co ntami nated wi th  t race quant i t i es 

o f  rad i oact i v i ty ,  p r ima ri l y  e n r i ched u r an i um .  The u ra n i um content of  the  

wa ste  mater i a l s propo s ed fo r d i s posa l  i n  t he i nc i nerator average s l es s  t ha n  

2 0 0  p pm wi th  a max i mum concentrat i o n of  l es s  t h a n  1 0 , 000  p pm .  The uran i um-

23 5 content , a s  a percentage of tot a l  uran i um ,  wi l l  be  l es s  t h a n  1 . 0  percent ; 

t he t reatment o r  d i spo s a l of wa stes wh i c h  conta i n uran i um wi th  mo re t h a n  1 . 0  

percent of  t he  uran i um-23 5 i sotope wi l l  b e  by other  mean s  o f  d i s po s al a nd i s  

t h e refo re out s i de t�e  sc ope of t he propo sed act i o n .  

Materi a l  wh i ch conta i n s a ny alnount o f  e n r i ched uran i um ,  rega rd l es s  of  

t h e  deg ree of e n r i chment , i s  a s pec i al nuc l ear  mate r i a l  u nder  the  reg u l at i o n s  

o f  t h e  Nuc l ea r Reg u l ato ry Commi s s i o n  ( 1 0  C F R  70 ) .  A l i cense  i s  requ i red fo r a 

n o n -DOE  fac i l i ty to accept , proces s , o r  d i s pG s e  of  any mate r i a l  co nta i n i n g 

even trace quan t i t i es of  s pec i a l n uc l ea r materi a l . At present , t here a re n o  
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faci l i t i es wh i ch have l i censes from t he EPA fo r d i sposal  of PCBs  and haza rdou s 
wa stes and wh i ch a l so have an  NRC l i cense to rece i ve and di s pose of s pec i a l  

nuc l ear materi a l . 

1 . 3  Regu l atory Requ i rements for D i sposa l and St orage fo r D i sposa l 

Wa stes from t he DOE faci l i t i es i n cl ude both PCB mate r i a l s and other 
haza rdou s mater i a l s; t hese materi a l s are a l so contami nated wi t h  radi oact i v i ty .  

D i sposal of these wa stes wi l l  t herefo re be pe rfo �ed i n  accord wi th  prov i s i ons 

of TSCA ,  as  wel l a s  the regu l at i ons  wh i ch app ly  to nucl ea r mater i a l s .  

1 . 3.1 Regu l at i ons Appl i cabl e to  PCB Materi a l s 

Req u i rements fo r t he di s posal  a nd i nter i m  s torage for di s posal  of PCB 

contam i nated wa ste are conta i ned i n  the fi nal  EPA rul e ( 40 CFR 761 ) wh i ch 

i mpl ement s Sect i o n  6 ( e )  of TSCA.  These reg u l at i on s  defi ne  PCB a s  a ny s u b 

stance , combi nat i on o f  subs tances (mi xture ) , o r  i tem wh i c h cont a i ns  50  ppm PCB 

o r  greate r .  Howeve r ,  waste o i l  wh i ch conta i n s a ny detectabl e concentra t i on of 

PCB i s  an  except i on to the 50 p pm l i mi t .  The app l i cati on of such PCB contami 
nated wa ste o i l  a s  a sea l ant , coat i ng ,  o r  dust  control agent i s  proh i bi t ed .  

Th i s  proh i b i t i on i s  to prevent the use of PCB contam i nated mate r i a l  wh i ch 

wou l d  res u l t i n  wi des pread env i ronment al  contami nat i on . 

The f i nal  rul e does n ot req u i re ea r ly  reti rement of  PCB equ i pment i n  

serv i ce .  However , once ret i red from serv i ce , d i s posal  of t he PCB s  must  be 

undertaken i n  compl i ance wi th  t he reg u l at i on s .  The type of  PCB d i sposa l  
req u i red i s  ba s ed on  phys i ca l  fo rm ( l i qu i d or  non 1 i q u i d )  and  PCB concentrat i o n  

i n  t he wa ste . The reg u l ati ons  requi re i nci nerati on  fo r a ny mate r i a l  
conta i n i ng more t ha n  500 p p m  PCB . Req u i rements  for i nci nerat i on a re i n  Ann ex 

I of  t he EPA regu l a t i ons  (40 CFR 761 ) .  

Req u i rements for i nter im  s torage for d i s posa l  a re presented i n  Annex 

I I I of  t he reg u l a t i o n s  ( 40 CFR 761 ) .  The req ui rements  st i pul ate that  t hose 
PCB a rt i c l es o r  PCB conta i ners s tored for di s posal  p r ior  to January 1,  1983 , 

must be di sposed of befo re Ja nua ry 1 ,  1984 .  In addi t i on , t hose PCB a rt i c l es  
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or  PCB conta i ners sto red a fter January 1 ,  1 983 , must be d i sposed of wi thi n one 
yea r from date of storage . Ann ex I I I  a l so set s req u i rements for PCB storage 

faci l i t i es .  

One of t he p u rposes for t he propos ed a ct i on i s  to br i n g  DOE 

ope rati ons i nto accord wi th  t he i ntent of TSCA a nd the EPA regul ati ons ( 40 CFR 
761 ) at t he ea r l i est pos s i bl e  t ime . The f i na l  EPA regu l at i ons were publ i s hed 

on May 3 1 ,  1 979  ( 44 FR 3 15 1 4 ) .  At that t i me , DOE bega n the steps necessa ry to 

atta i n  a f unct i on a l l y  equ i val ent program for the  di s posa l  of t hese  wa stes . 

These steps i nc l uded an  econom i c  ana lys i s ,  c ompl eted i n  Februa ry 1 980 , a nd a 

pre l imi nary fea s i b i l i ty st udy ,  compl eted i n  J u ly  1980. Fol l owi ng  thes e , a 

Conceptua l  Des i gn Report a nd Prel i mi nary Sa fety Ana lys i s  Report we re prepared ; 
t hese  we re pub l i shed con curren t ly  wi t h  the E I S .  The neces sary steps  for t h e  

d eve l opment o f  t h e  proposed proj e ct , i nc l ud i ng t h i s E IS ,  have been taken a s  
expedi ti ou sl y  a s  pos s i bl e wh i l e  complyi ng wi th  t he procedura l req u i rements of  

t he Na t i onal  En v i ronmental Po l i cy Act ( N EPA ) of 1969.  The est imated 

operat i ona l  date for the propos ed i nci nerator i s  Ja nuary ,  198 7 ; approx imatel y 

35 mont hs wou l d be req u i red to di spose  of  t he PCB ma te r i a l s i n  storage by t hat 

date , toget her wi t h  wa stes produced duri ng each yea r  of operat i on . 

1 . 3 . 2  Other Regu l at i ons  Appl i cabl e to PCB Materi a l s 

Add i t i ona l  regu l at i ons  wh i c h  may be rel ated to t he proposed act i o n  

i n cl ude those wh i ch cover  the hand l i ng ,  sto rage , a nd h i g hway tran s po rtat i on o f  
haza rdous wa ste s .  These reg u l a t i on s  a re found i n  Department of Tra ns portati on 

( DOT ) reg u l ati ons  ( 4 9  CFR 1 7 1 , 1 72 ,  1 7 3 ,  1 7 7 , a nd 1 78 ) .  Sect i ons  1 15 a nd 3 06 
of t he Cl ean Water Act , wh i c h defi ne t he neces sary steps fo r pretrea tment and  

d i sposa l  of PCB  wa ste , a nd Occupa t i o na l  Sa fety and  Heal t h  Admi n i strati on  
reg u l a t i ons for fl ammabl e  a nd combust i b l e l i qu i ds (29  CFR  1 91 0 . 106 ) a l so  may 

be appl i cab l e .  The propos ed act i on wou l d, comply  wi th  each o f  t hese 

regu l at i on s . 

1 . 3 . 3  Regu l at i ons  Rel evant to t he Nucl ear 
Contami nat i on of the  Waste Mate r i al s 

Th e wa ste ma te ri al s requ i ri ng d i sposal  conta i n ,  i n  addi ti on  to PCBs 

a nd ot her ha za rdou s chemica l  s ubstance s , trace q uant i t i es of  radi onuc1 i des , 
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pr ima ri l y  e n r i ched u ran i um. E n r i ched u ra n i u m  i s  u ran i um wh i c h h a s  been p ro

ces s ed to i n crease t he pe rcent age of the  U -235  i sotope abo ve t he nat ural l e ve l 

of  ap proxi mate ly  0 . 7  pe rcent .  U nde r  the  regu l at i ons  of t he N u c l e a r  Regu l atory 
C ommi s s i o n , en ri ched ura n i um or  a ny materi al conta i n i ng en ri ched uran i um i s  a 

s pec i a l  nu c l ea r  mate ri a l  ( 1 0 CFR 7 0 ) . Under these regu l at i on s , t he rece i pt ,  

proces s i n g ,  a nd di s pos al of s peci al n uc l ea r  mate ri al i s  h i gh l y  control l ed .  A 

l i cense from t he N u c l e a r  Regu l ato ry C ommi s s i on i s  req u i red rega rdl e s s  of the 
q uant i ty or  concentrat i o n wh i c h may be i n vo l ved . U nde r  the At omi c Ene rgy Act , 

DOE i s  exempt from th i s  l i cen s i n g req u i rement.  

Becau se t he t hree ga seou s  di ffu s i on p l a nts  en r i ch uran i um as a pa rt 

of  the  nuc l e ar  fue l cyc l e  fo r e l ect r i cal powe r product i on ,  the expo s u re of the 

p ub l i c  to radi oa ct i vi ty from the  di s pos al of the wa st e materi a l s  i s  a l so regu

l ated . E nv i ronmental  Protect i on Agency regu l at i on s  l i mi t the amount of 

radi at i o n wh i c h  may be rece i ved by a ny member of the p ub l i c  from t he n uc l ea r  

fue l cyc l e  to 7 5  mi 1 1 i rem pe r year to the thy roi d and 25 mi 1 1 i rem per  yea r to  
al l ot her  o r ga n s  (45  F R  286 1 , Ja n ua ry 1 3 ,  19 7 7 ) .  The di s pos al method proposed 

for t he wa ste ma teri a l s i n vol ved must not res u l t  i n  an i nc rease of pub l i c  

expos ure above t h ese 1 eve 1 s .  

1 . 4  Ot her  Report s on t he P roposed P roject 

I n  ad di t i on to th i s  fi n a l  E n vi ronmenta l  Impact Statement (E I S ) , there 

a re two ot her  s i gn i fi cant repo rt s  on t he p roposed p roject . Because  ma ny of 

t he a n a lyses i n  t h i s E I S  a re ba sed  u pon t he i n fo rmat i on conta i n ed i n  t h os e  

repo rt s ,  t hey a re b r i efl y desc ri bed h ere .  
Th e Conceptua l  Des i gn Repo rt for Compl i ance w i t h  the  Tox i c  Substances 

Cont ro l  Act (TSCA) ,  Gaseous  D i ffus i on P l ants , Project No .  83-0R- 14  (CDR ; 
K/D-522 2 )  presents a pre 1 i mi n a ry des i gn a nd operat i on a l  p l a n  for the  propos ed 

i nci nerator and rel ated faci l i t i es .  The CDR  p resent s  t he des i gn of t he 

proposed  fac i l i t i es to the deta i l  necessa ry fo r est i mat i n g  t he costs  of 

construct i on and operat i on ,  prel i mi n ary to deta i l ed de s i g n .  The CDR i s  the  

bas i s  fo r t he de scr i pt i on of the propos ed a ct i on a nd  for a n a lyses of the  

ope rat i on of  t he p ropo sed i nc i nerator .  
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The P re l i mi n a ry Safety Analys i s  Report for Comp l i ance w i t h  Tox i c  

S ubstances Control  Act (TSCA) , Oak R i dge Gaseou s D i ffu s i o n P l a nt , No. 83-0R-14  

( PSAR ) repo rt s on the  a na ly s i s of  the  safety of  the propo sed i nc i nerator and 

the re l ated  fac i l i t i es a nd operat i o ns at the  i n ci n e rator s i t e .  The a n a lys i s 

exami ned the proposed i nc i nerator i n  te rms of any pos s i b l e  acc i dent o r  

abno rmal operat i on condi t i o n .  These event s were c l as s i fi ed accordi n g  t o  type 
and s eve ri ty of con sequences to h uma n hea l th and s a fety as we l l  as to  the  
pro bab i l i ty t hat the e vent  woul d oc cur duri ng  a twenty-f i ve yea r  est i mated 

l i fet ime fo r the  p roposed i nc i n e rator .  The a na lys i s then focu sed u pon those  

event s deemed to be fea s i b l e ( probab i l i ty of  occurrence greater than  lxl 0-4 

events  du r i ng twe nty- f i ve years ) a nd wh i ch cou l d  resu l t  i n  an  un acceptab l e  
i mpa ct o n  h uman  hea lth  a n d  s a fety . The t h ree acc i de nt scena ri os wh i c h  met 

t hese c ri teri a a re exami ned i n  deta i l i n  the PSAR and a re rev i ewed i n  C h apter 
4 of t h i s  E I S . 
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U . S .  Depa rtme nt o f  Ene rgy , 4 5  F R  2 0694-2070 1 , Ma rch 28 , 1 980 . 

4 5  F R  30980. Proh i b i t i o n of PC B-Conta i n i ng Equ i pment  o r  Mach i ne ry and  L i qu i d  
Po l ych l o ri nat ed B i p he ny l s ( PCBs ) i n  Fede ral l y  I ns pect ed Mea t  Est ab l i s hment s ,  
Pou l t ry Product Estab l i s hments  and  Egg  P roduct P l a nt s . U . S .  Depa rtment  of  
Agri cu l t ure , 4 5  FR  3 0980-30983 ,  May 9 ,  1980 . 

46  F R  1 1703 .  Comp l i a n c e  Wi t h  The Nat i o n al E nv i ro nment a l  Po l i cy Act ; I ntent to 
P repa re an E n v i ronme ntal  Impact Statement on an I n c i n e rat i on Fac i l i ty at  Oak 
R i d ge Ga seou s  Di ffu s i o n  P l an t  (O RGDP ) , Oa k R i d ge , Ten n es see . U . S .  Depa rtment 
of E nergy , FR  1 1 703- 1 1 704 , Feb ru a ry 1 0 ,  1 981 . 



2 . 0  ANALYS I S  OF THE PROPOSED ACT I ON AND ALTERNAT I VES  

Th i s  chapte r prese nt s  t he an a l ys i s of  the  propo sed act i o n  and a l ter

n a t i ves fo r the di s pos i t i on o f  mater i a l s  conta i n i n g PCBs a nd ot her o rga n i c  

wa ste materi a l s fr om t he fi ve DOE Oa k R i d ge Ope rat i on s  fac i l i t i es . The  

a l ternat i ve s  di scu s s ed a re the  propos ed a ct i o n , no  a ct i o n  ( s to re a nd del ay ) , 

c hemi ca l  de st ruct i o n , a nd a l t e rnat i ve routes fo r the t ran s po rtat i on of  the 

wast es . The p u r pose of t h i s ch apte r i s  to present a c om par i son of these  

a l te rn at i ve s .  I n  addi t i on , t h i s ch apter rev i ews al t e rn at i ve s  wh i ch we re 

cons i de r ed  but e l i mi nated  fr an deta i l ed a n a l ys i s ,  i n  accord  wi t h  the reg u l a

t i on s  wh i ch i mp l eme nt the  Nat i ona l  En v i ronmental Po l i cy Act ( N EPA , 40 CFR  

150 0- 15 08 ) . Th ese a l te rnat i ves i n c l u de c ommerci al di s pos a l , a l ternat i ve 

s i tes , mu l t i pl e  i nc i n e rators , a nd a l tern at i ve s  mode s of  t ra n s po rat i o n . 

2 . 1 The P ropo sed Acti on  

Th i s  sect i o n de sc r i be s  the proposed act i on , i nc l ud i n g a nci l l a ry fa

c i l i t i es a nd tra ns po rtat i on p l a n s , a n d  s umma r i zes t he i m pact s  of the  propos ed 

act i on .  A mo re deta i l ed deve l opment of the i mpact s may b e  fo u n d  i n  Chapter  4 .  

2 . 1 . 1  P roj ect Descr i pt i on 

The i n c i ne rato r fo r the d i sposa l  of wa ste mate r i a l s contam i n ated wi t h  

P CB s  a nd ot her h aza rdou s o rga n i c was t e  mater i a l s ,  pr opos ed to  be  b u i l t  a t  O a k  

R i d ge , Te n nes see , h a s  been de sc r i bed i n  a Conceptua l  Des i gn Report ( K/D-5222 ) ; 

a s umma ry de sc r i pt i on i s  presented i n  t h i s sect i o n . The Oa k R i d ge fac i l i t i es  

a s soc i ated wi t h  th i s  proj e ct wi l l  be l ocated on a prev i ou s l y  c l ea red p l ot of  

l a nd ,  4 50  mete rs ( 1500  feet )  east of  t he steam p l a n t  ( bu i l di n g K - 1 50 1 )  at the 

Oak R i dge Ga seo u s  D i ffu s i o n  P l a n t  ( F i g u re 2 - 1 ) .  F i g u re 2 - 2  s hows a genera l  

p l an  of  t he i n ci n e rato r  fac i l i ty .  I t  wi l l  occu py ap proxi matel y two hect a res 

( f i ve acre s )  a nd  i n c l ude :  
• Sto r a ge ta nk fa rm for 1 i q u i d  wastes  

• D rum  storage a nd  u n l oad i ng a rea 

• Rot a ry k i l n  pr i ma ry i n ci ne rato r  

• Seconda ry ( a ft e r )  b u r ne r  
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• Emi s s i on s  cont rol  devi ces 

• Col l e ct i on ta nks  fo r s pe nt proc es s water  

• Offi ce and  ana lyt i c a l  l aboratory s pace 

• Se curi ty fen ci n g  an d patrol  roads a round  t he compound . 

S h i pment s  of wa ste ma teri a l s to t h i s fac i l i ty wi l l  be made from : 

• Po rt smout h Ga se ou s  D i ffu s i on P l a n t  ( P i keto n , Oh i o )  

• Paducah  Ga seou s D i ffu s i o n P l ant  ( P aduca h , Kentucky ) 

• Oak  R i d ge Nat i on a l  L aborato ry ( O a k  R id ge ,  Ten n es see ) 

• Y - 1 2  P l a n t  ( Oak  R i d ge ,  Ten ne s see ) 

Al l s h i prrent s  wi l l be i n  t rucks a nd o ve r  predete rmi n ed rout e s .  Wast e  

mater i a l s ge nerated a t  ORGDP  wi l l  a l s o  b e  d i s po sed a t  th i s  fac i l i ty ;  a sma l l 

numbe r of s h i prrent s  w i l l t r avel o ve r  TN  5 8  from t h e  west s i de of t h e  ORGDP  to 

t he i n c i ne rato r s i te ,  s i nce t h i s  i s  the on ly route from t he s i te at w h i c h  

t h e s e  mate ri a l s  a re presen tly s to red . 

I n  addi t i o n  to t he  i nc i n e rator  and  a s soc i ated fac i l i t i es to be bu i l t  

at t he  O RGD P , s pec i a l  waste ha nd l i n g a n d  stor age fac i l i t i e s  de �� r i bed bel ow 

w i l l  be con structed at the  Ga seou s D i ffu s i on P l ant s at P i keton  and  Paducah . 

Ex i st i n g ha nd l i n g a n d  s to r age fac i l i t i es w i l l be ut i l i zed at  Y -1 2  a nd ORN L .  

The i n c i n e rato r  w i l l  b e  de s i gned t o  i n c i n e rate PCBs , a l t hough  PCBs 

compri se l es s  than f i ve pe rcent of the  tot al mate ri a l  to be fed to the 

i nc i n e rato r ( s ee Append i x  A ) . S i nce PCBs  are  amo n g  t he  mo st  d i ff i cu l t  o rga n i c  

compounds to t he rmal l y  degrade (Ah l i n g a nd L i nds kog , 1 9 78 ) , ot her  o rga n i c  

compounds  i n  the ma teri a l s wi l l  be ea s i l y destroyed by the  i nc i ne rato r .  Some 

of t he n o n-PC B  l iq u i d o rga n i c  waste  mate r i a l s  wi l l se rve as  t h e  majo r f uel  

s ou rce fo r the i n c i n e rato r .  The p ropo sed i nc i n e rator  faci l i ty i nc l udes  an  a i r 

emi s s i on contro l ( sc rub be r )  sys t em des i gn ed to mi n i mi ze the re l e a se of rad i o

n uc l i de s  to t he atmos p here ;  t h i s sy stem a nd i t s  eff i c i ency a re de s c r i bed i n  

Se ct i o n s  2 . 1 . 1 . 8 ,  2 . 1 . 2 . 1 ,  a n d  4 . 1 . 1 . 

2 . 1 . 1 . 1  Col l ect i on and  Tra n s port Fac i l i t i e s .  As i n d i cated abo ve , 

P CB  a nd other  o rga n i c  wa ste  mater i a l s from the  Y - 1 2 P l a n t  and  Oak R i dge 

Nat i on a l Labo ra to ry w i l l be s h i p ped to the  i n ci ne rato r .  Th e waste s gen e rated 

at  the  Y - 1 2 P l a nt and ORNL  a re of s u ff i c i ent ly  h i gh heat i n g va l u e so  a s  to 

mi n i mi ze the need  fo r h i gh q ua l i ty a ux i l i a ry fuel . H i gh q ua l i ty a ux i l i a ry 

fue l s wi l l  be req u i red fo r p i l ot s  ( n atu ral  ga s )  a n d  fo r sta rt u p  and  s hut -down 
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pe r i ods ( fuel  o i l ) , s i n ce c l ean fue l s a re req u i red fo r envi ronmental protec

t i on duri ng these operat i on s . 

As pa rt of t he proposed act i on , faci l i t i es wi l l  be prov i ded at each 

of the Di ffu s i o n  Pl ants for t he dec ommi s s i on i ng of PCB conta i n i ng t ran s fo rmers 

as t hey a re removed from serv i c e .  ORGD P a l ready ma i nta i n s a fac i l i ty fo r s uch  

p u rposes . New fac i l i t i es to be  bu i l t  at the  Paduca h and  Po rt smouth Ga seou s 

Di ffu s i o n  Pl a nts  wi l l  i nc l ude prefa b ri cated metal bu i l d i ng s  of 186 m2 (2 , 000 
ft 2 ) wi th  fl oo ri ng  t hat i s  s l oped , curbed a nd dra i n ed i n  s uch a manner so a s  

t o  conta i n  and recover  spi l l s .  PCB conta i n i ng t ransfo rmers wi l l  be fl u shed 

wi t h  a s u i tabl e sol vent s uch as kerosene , a nd the res u l t i ng contam i n ated 

l i q u i d  pumped to a storage tank fo r eventua l d i sposal  i n  the proposed 

i nci nerato r .  Once c l eaned , t he trans fo rmer carca s ses wi l l  be s h i pped to EPA 

a pproved l a ndfi l l s n ear  each pl ant  fo r d i sposal . 

2 . 1 . 1 . 1 . 1  Paducah Ga seou s Di ffus i on Pl ant  Storage Fac i l i ty .  The 

Paduca h Ga seou s  Di ffu s i on Pl ant (PGDP ) i s  res pons i b l e  fo r col l ect i ng , i dent i 
fyi ng a nd sto r i n g  t he PCB wa ste ma teri a l  ( bot h  l i qu i d  and so l i d ) generated at 

PGD P .  The PCB wa ste i s  generated duri n g  PC B tra ns fo rmer or capaci tor cha n ge 

out , PCB s p i l l s ,  a nd ope n PCB systems fl u s h i ng . The PC B t ransfo rme rs wi l l  be 

ta ken out of serv i ce u pon fa i l ure , empt i ed i n  pl ace , and ta ken to an a rea 

d es i gn ed fo r conta i nment of PC Bs . The PCBs removed from fa i l ed transfo rmers 

wi l l  be  stored i n  a 5 700 l i te r  ( 1500 gal l on ) portabl e tank  prior  to s h i pment 

to the i nci nerato r faci l i ty .  So l vent from t ransfo rmer r i n ses  wi l l  be sto red 

i n  a 7500 l i te r  (2000 gal l on ) storage tank . The sol vent wi l l  be handl ed a s  a 

PCB materi a l . An a rea i n  the bu i l di ng wi l l  be des i g nated a s  a PCB storage 

a rea for the  PCBs , o i l  cont ami nated wi th  PCBs , a nd tra n s fo rmer  carca s ses . 

At the PGDP , faci l i ti es cu r rentl y ex i st fo r storage of ex i st i ng qua n
ti t i es of  wa ste o i l s  and sol vents  cont ami nated wi t h  enr i ched uran i um .  Thi s 

ma ter ia l  wi l l  be t ra n s po rted i n  tank t ruck o r  i n  d rums i n  an  encl osed tra i l er 

to t he i nci nerat i on fac i l i ty ,  fo1 1 0wi ng  test i ng and treatment to ens ure t hat 

t he uran i um-2 35 c oncentrat i on i s  bel ow o ne percent of  the tota l uran i um con

tent i n  any conta i ner . 
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2 . 1 . 1 . 1 . 2  Po rtsmouth Ga seous  Di ffu s i o n  P l ant  Sto rage Fac i l i ty .  The 
proced ures for hand l i ng wa ste mater i a l s at the Po rt smout h GO P wi l l  be very 

s im i l a r  to those  at the Paducah GOP .  Transfo rmers that have fa i l ed or  have 

been dec ommi s s i on ed wi l l  be dra i n ed in pl ace i nto a tan ker ded i cated fo r 

ma ter i a l s contam i nated wi th PCBs . The tanker and transfo rmers wi l l  then  be 

transferred to the transsh i pment fac i l i ty to be const ructed under the proposed 

a ct i o n .  The s pent d i el ect r i c  fl u i d  wi l l  t hen be transfe rred i nto a 7 ,500 

l i ter ( 2 ,000 gal l o n )  tank . The tra ns fo rme rs wi l l  be r i n s ed wi th  sol vent and  

t he contami nated so l vent transferred to a sepa rate wa ste so l vent tank . The 

l i q u i d  wa ste materi a l s wi l l  be stored i n  t hese hol di ng tanks pr ior  to tanker 

s h i pment to the i nci nerato r fac i l i ty .  
Addi t i on a l  wa st e mater i a l s storage s pace wi l l  be ava i l a bl e at bot h 

Po rtsmout h  and Paduca h fo r hand l i ng ot her orga n i c  wa ste materi a l s .  These  

wa ste  mater i a l s wi l l  a l so be s h i pped to t he i nci nerato r .  

2 . 1 . 1 . 1 . 3  Sh i p pi ng Opera t i on s .  The trans po rt o f  wa ste materi a l s  

contami nated wi th  PCBs and other orga n i c  wa ste ma teri a l s wi l l  requ i re t he use 

of two 15 ,000 l i ter  ( 4 ,000 gal l on )  tank  tra i l ers for bu l k l i q u i d  wa ste  mater

i a l s and an encl osed van transpo rt trai l er fo r drummed mater i a l s .  On e tanker 

wi l l  be ut i l i zed sol e ly  for hau l i ng l i qu i d s contami nated wi t h  PCBs wh i l e  t h e  

other tanke r wi l l  ca rry other  l i qu i d  orga n i c  mater i a l s .  Pr ior  to s h i pment , a 

deta i l ed materi a l s  ana lys i s wi l l  be sent to the  personnel  operati ng t he i n ci n 

erato r faci l i t i es a t  ORGDP .  Th i s  ana lys i s wi l l  be used t o  determi ne the hand

l i ng req u i rements of the materi al s once they rea ch t he i nc i nera t i on fac i l i 

t i es .  Al l s h i pments wi l l  be made us i ng DOT approved conta i n ers l abel l ed so a s  

t o  i dent i fy t he content s .  Al l s h i pments of wa ste  materi a l s i n  moto r veh i c l es  

to the ORGDP wi l l  be pl acarded in  accordance wi t h  DOT ru l es ( 40 CFR 1 7 2 .500 ) 

These  mater i a l s wi l l be s h i pped over t he pr e-a rranged routes  descr i bed bel ow . 

Th e number of s h i pment s of wa ste from Po rtsmouth and Pad ucah wi l l  be 

s uff i Ci entl y smal l to al l ow sched u l i ng for i dea l  weather a nd tra f f i c  cond i 

t i ons . Ba sed on t he estimated annual  quanti ti es of wa stes from each pl ant 

( K/D-522 2 ) , a fter the  back l og of  s tored wa stes i s  rel i eved ,  only s even to 

e i g ht l oads pe r ye ar wou l d  be sh i pped from Pa ducah and only three to fou r  from 

Port smout h .  
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2 . 1 . 1 . 2  T ra n s po rt Route s . Wa ste materi a l s from t he DOE  faci l i t i e s  

wi l l b e  t ra n s po rt ed t o  O a k  R id ge , Ten nes see on a combi n at i on o f  l oc al , State , 

and  Fede ra l h i ghways .  The proposed routes  are  s hown i n  F i g u res  2-3  a nd  2-4 , 

a nd de sc r i b ed i n  Ap pe n d i x  B .  

Sh i pment s  l ea v i ng  P o rt smouth  GOP wi l l  t rave l n o rth  o n  US 2 3  t o  the 

i nte rse ct i on  of US 23 and US 3 5 .  The s h i pment s w i l l t hen  t rave l wes tb ou nd on 

U S  35 to  I n te rstate 7 1 , and from t here , southbound  to  I n te rstate Loop 2 7 5  

ea stb o und a round C i n ci n n at i , Oh i o .  Once t he ca rr i e r  h a s  by pa s sed the  

C i n c i n n at i  met ropo l i ta n  a rea , t he sh i pment s wi l l  t rave l sout hbound  on  I nter

stat e 7 5  i n to Ten n es see .  Wi t h i n  Ten nes see , s h i  pment s wi l l  exi t I nte rstate 7 5  

a t  La ke  C i ty a n d  p roceed southboun d o n  U S  2 5W to T N  6 1  southbou n d .  F rom T N  

6 1 , t h ey w i l l tr avel vi a TN  9 5  t o  T N  58 sout hbound a n d  fi n a l l y  o nto  B l a i r 

Road . 

Sh i pment s  from P ad ucah wi l l  sta rt o n  KY 1 1 54  to US 6 0  ea stbound , t h e n  

to  I n terstate 2 4  eastbo u nd  i n to Ten n es see , a n d  t o  I nte rstate 40  ea stboun d  t o  

TN 5 8  n o rt hb ou nd an d f i n al l y  t o  B l a i r Ro ad . 

S h i pment s  from ORNL  a nd the Y- 1 2  P l a n t  wi l l  be t ra n s po rted on  Bethel  

V al l ey Ro ad a nd Bea r C re e k  Ro ad to TN  95 no rt hb ound  to T N  58 s out hb ound a nd 

o nto  B l a i r  Roa d .  

2 . 1 . 1 . 3  Waste Mate ri a l  Quant i t i e s .  The a n n u a l  q ua n t i ty o f  wa ste 

mate ri al r eq u i ri ng di s pos a l  has  been  est i mat ed i n  Tab l e 2 - 1  based o n  proje c

t i on s  fo r 1987 .  By the t i me the i n c i nerato r fac i l i ty i s  i n  operat i on , a p

prox i mat el y 2 ,500 ,000 l i te rs ( 6 5 0 ,000 gal l o n s )  o f  l i q u i ds a nd 6 , 500 ,000  kg 

( 14 , 3 0 0 , 000 l b ) of so l i ds wi l l  a l ready be i n  storage . Much  of  t he sol i d  

mate ri a l  w i l l co ns i st of t op so i l  to be ext ra cted  from a fo rme r waste o i l  

l an dfa rm .  The so i l  conta i n s PCB  a nd wi l l  be hand l ed a s  a haza rdous  mater i a l . 

Most of t he stored mater i a l s  w i l l be l ocated at e i ther  t he Oa k R i d ge Ga seou s 

D i ffu s i on P l a nt o r  at t he  Y - 1 2  P l a nt .  

Of t he a n n ua l  q ua nt i ty of PCB cont ami nat ed mater i a l s  req u i ri ng di s

posa l , it  i s  est i mated t hat approx i mate ly  14 percent wi l l  come from the  

P ad uca h Ga se ou s Di ffus i o n  P l an t , 9 pe rcent from the  Po rt smout h Ga se ou s Di  f

fus i o n P l a nt ,  64 pe rcent from t he ORGDP , a nd a tota l  of 13 pe rcent from the 

Y -1 2  P l a nt a nd O RN L .  Ap pro x imate ly  81 pe rcent of the an n ua l  q ua nt i ty of 

no n - PCB  mater i a l s wi l l  come from t he t h ree Oa k R i dge fac i l i t i e s , wi t h  
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approxi matel y 1 1  p e rcent from the  Paducah  Ga seou s D i ffi u s i o n  P l a nt and  8 

pe rcent from t h e  Po rt smouth Ga s e ou s  D i ffus i o n  P l a n t . Th ese est imates a re  

deri ved from t he deta i l ed wa ste ma teri a l s i nventory i n  the  Conceptua l  Des i g n 

Repo rt ( K/D-5222 ) .  

2 . 1 . 1 . 4  C h a racteri zat i on of  Waste Materi a l s .  On l y  genera l de sc ri p

t i on s  a re c u r rent l y  ava i l ab l e fo r the  fut u re  wa ste materi a l s from the  fi ve  DOE  

fac i l i t i es .  Th e most recent  de sc ri pt i on  of t h e was t e  materi a l s  to be  h a nd l ed 

by t he p ropo sed i nc i n e rato r i s  i nd i cated i n  Tab l e  2- 1 .  

Ap pro x i mat e ly  1 . 6  pe rcent of t he est i ma t ed a n n ua l  q ua nt i ty of was t e  

ma teri  a l  that wi l l  req u i  r e  di  s po s a l , w i  1 1  b e  PCBs  ( see Appe nd i  x A ) . Th i  s 

va l  ue r e presents t he  probab l  e ma x imum PCB co ntent of t he tot a l  was t e  

TABL E 2- 1  WASTE  MATER IALS I NVENTORY 

Wa ste Name 

L i q u i d  PCBa 
PCB cont ami nat ed o i l s  a n d  so l vent sa 
Wa ste  o i l s 
l�aste o i  1 s b 
Wa ste so l ve nt s 
Waste so l ve nt s b 
Miscel l a neou s  wa stes ( s l u d ge s , deg rease r ,  

p hotograp h i c  was t e s , b i o l o g i c a l  was t es ) a 
TOTAL 

So l i d was t es ( PCB  cont ami n a ted ) a 
Wa ste F u l l e rs ea rt ha 

M i sce l l a n eou s i no rga n i c  chemi ca l s a 

Sourc e :  C omputat i o ns ba s ed o n  K/D - 522 2 .  

An n u a l  Rate 
1 987 

1 i te rs/year 
1 1 , 800 
5 3 , 500 

1 22 , 5 00 
32 4 , 000 
1 60 , 000 
1 2 ,000 

146 , 000 
82 9 , 800 

k i l og rams/year 
24 ,000 
1 0 , 900 

30 , 000 

a Po rt i o n s  of t h es e  mat er i a l s  cont a i n ura n i um cont ami n at i on .  
b These ma teri a l s cont a i n u r a n i um contam i nat i on .  

Sto red Q ua nt i ty 
( 1 987) 

1 i ters  
80 , 440 

1 , 1 1 0 , 00 0  
550 , 000 
4 2 5 , 00 0  
1 31 , 000 
90 , 00 0  

7 7  , 000 
2 , 4 6 3 , 440 

k i l o g rams 
6 ,400,000 

82 , 000 
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mater i a l  s t ream . It i s  a l so  est imated that app rox i mate l y  35  percent of  al l 

l iq u i d  wastes a re cont ami nated wi th  ura n i um .  Th e maximum conce nt rat i o n  of  

u ra n i um i de nt i f i ed i n  present l y sto red wastes  i s  1 0 , 0 00 p pm .  However , the  

ave r age concentrat i o n  of  ura n i um i n  the tot al l i q u id  mater i a l  i n vento ry wi l l  

be l e s s  t ha n  200 p pm .  

Once o pe rat i o ns c ommence at the i n ci n e ra to r ,  s to r ed PC B cont ami nat ed 

materi a l s wi l l  be i n c i ne rated p referent i a l l y  o ve r  ot her  materi a l s .  I f  the 

exces s c a pac i ty of t he i n c i n e rato r were ut i l i zed to i n c i n e rate o n l y  PCB co n 

tam i n ated wa stes i n  sto rage , t he est imated average P C B  concent rat i on of  t h e  

i n ci n e rator  feed  stream d ur i n g  t h i s o pe rat i o n  woul d be ap prox i mat el y  3 . 4  

percent . The est i mated ave rage PCB  concent rat i on i n  the tota l  q ua nt i ty o f  

s to red wa s t e  mate r i  a l  i s  ap pro x i mate ly  2 . 3 4  pe rcent . 

Wa ste materi al s conta i n i ng greater  t h a n  one pe rcent U - 2 3 5  rel a t i ve to 

t he tot a l  uran i um co ntent  ( i . e . , fi s s i l e  ura n i um ) w i l l n ot be t ra ns po rt ed to 

t he proposed fac i l i ty .  The treatment or d i sposa l  of s uc h  wa stes i s  not a pa rt 

of the  propos ed act ion  a nd i s  b eyo nd the  sco pe  of t h i s e n v i ro nment al  i mpact 

statement . 

2 . 1 . 1 . 5  Recei v i n g and  Storage . Wa ste mat er i a l s wi l l  be rece i ved i n  

a 1 5 , 00 0  l i te r  ( 4 , 000 gal l o n ) t a n ke r  o r  i n  an enc l os ed va n . In  ad di t i on to 

wa stes , raw mater i a l s n eces s a ry fo r p l ant  ope rat i o n and ma i ntenance wi l l  a l s o  

be ha nd l ed i n  t he  rece i vi n g  a rea . Th e materi a l s  rece i ved i n  t he rece i v i ng 

a rea i n c l  ude : 

• PCB cont ami nat ed materi a l s ( l iq u id a n d  so l i d ) 
• Wa ste mater i a l s not contami n ated wi t h  PCBs  ( ot he r l i q u i d  orga n i c  

wastes ) 
• Di rect b u r n  mater i a l s ( non hazardous  wa ste o i l s  and s o l vent s ) 
• Fuel o i l  

• Caust i c  fo r u se i n  the off-gas  sc rub be rs 

The rece i v i ng a re a  w i l l be curbed o r  d i k ed  as  a means  of s p i l l c o ntro l , wi th  

s umps wi t h i n the d i kes  be i ng u sed to  col l ect s p i l l ed materi a l s .  The col l ected 

mate ri a l s  w i l l be a n a l y zed fo r PCBs a nd ot her  h a za rd ou s  co nst i t ue nt s ,  a nd 

t reated o r  i n c i n e rated a s  n eces s a ry .  Water  co l l ect ed i n  the  d i k e s  wi l l  be 

ca rbon treat ed i f  n ec es s a ry to remove the o rga n i cs a nd t he n  di s ch a rged to t h e  
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K -1 700 out fa l l ( see F i gure  2- 1 ) .  So rbent materi a l s a nd act i vated carbon used 

i n  t he c l ean up p roces s  wi l l  be fed to t he i nc i n erator  fo r dest ruct i on .  I n  

t he event t hat t he so rbent mater i a l s a re unab l e  to remove orga n i c  contam i nants  

s uch a s  PCBs , t he contami nated wa stes and  ot her  mater i a l s wi l l  be i njected 

d i rect l y  i nto t he i n c i nerato r .  

Al l wa ste mater i a l s  wi l l  be s amp l ed and  a n a l y zed t o  dete rm i n e  t he 

c ha racter i st i cs of  i n terest . The mater i a l s wi l l  t hen be tran s fe r red by sepa

rate pumps i n to s i x  d i fferent rece i v i n g t a n k s , acco rd i n g  to  t he fo l l owi n g  

type s : 

• Concent rat ed PCB wa stes 

• D i l ute  PCB  wa stes 

• Aqueou s PCB wa ste s 

• No n-PCB  wa stes fo r the pr ima ry b u rner  

• No n -PCB wa stes for t he second a ry b u r ner  

• No n - PCB  a queo u s  wa ste s 

Concentrated PCB wa stes wi l l  be p r ima r i l y  t he d i e l ect r i c  mater i a l  ext racted 

f rom fa i l ed PCB t ra n s fo rme rs .  Di l ute PCB  wa stes wi l l  be mater i a l s conta i n i n g 

l e s s  t h a n  500 p pm PCB s , s uch  a s  mi n e ra l  o i l  from PCB con tami nated t ra n s fo rm

e rs .  Each  rece i v i n g  tank  wi l l  ha ve a sto rage c a pac i ty of 1 9 , 000 l i te rs ( 5 , 000 

ga l l on s ) ,  a n  ag i tato r , and h i gh pres s u re r upt ure d i s k s  and fl ame a r restors . 

Al l tan k s  wi l l  be n i trogen b l a n keted . 

Pa l l et i zed d rums of wa ste  mater i a l s wi l l  be u n l oaded from the t rucks  

and  taken  to  the d rum sto rage a rea where t he i nd i v i d u a l  d rum content s  wi l l  be  

chec ked fo r agreement wi t h  t he data  p rov i ded to t he i nc i n e rato r  admi n i s t rat i ve 

pe rso n ne l  befo re s h i pment .  Drums ve r i fi ed a s  cont a i n i n g s o l i ds wi l l  be taken 

d i rect l y from the  d rum storage a rea a nd  dumped i n to t he i n c i n e rator  s h redde r .  

D rums conta i n i n g l i qu i d s  wi l l  be moved from t he sto rage a rea and  the conten t s  

pumped i n to tank s . Fac i l i t i es wi l l  b e  ava i l ab l e fo r emptyi n g  P CB  and  n o n -PCB 

c onta i n i n g  l i qu i ds from d rums i nto sepa rate tan k s .  The drum dum p i n g  a rea w i l l  

be adeq uate l y vent i l ated to prevent accumu l at i on o f  va po rs and  wi l l  h ave c u rb s  

des i g ned to  conta i n  a m i n i mum of  200 l i ters  ( 5 5 ga l l on s ) of l i qu i ds i n  the 

event of  a s p i l l .  The l i qu i ds wi l l  be removed from t he d rums by a dev i ce 

wh i c h wi l l  open a nd  d r a i n  the d rum , but reta i n  any s o l i d s i n  the d rum .  The 

d rum u n l o ad i ng stat i o n  wi l l  p rov i d e  max imum conta i nment a nd  vent i l at i on to 

mi n i m i ze t he r i s k  of  acc i denta l rel ease and wo rker ex pos ure  to hazardous 
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c hem i c a l s .  Ex pl os i ve " b l ow-out " pa ne l s wi l l  be prov i ded at t he d rum dump i n g  

stat i on s  a s  a sa fety preca ut i on . 

From t he recei v i n g  tank s ,  l i qu i d s wi l l  be tra n s fe rred by pumps to a 

storage tank  fa rm . The s torage tank  fa rm wi l l  h a nd l e l i qu i ds i n  t he s i x  

catego ri e s  i dent i fi ed above . Pr ima ry wa stes a re those  wh i c h  wi l l  be fed i n to 

t he pr i ma ry c ombust i o n  chamber of  t he i nc i n e rator  and  secondary wa stes a re 

t ho se wh i ch wi l l  be fed i nto t he secondary c hamber . The sto rage capac i ty o f  

t he tank  fa rm wi l l  be  1 1 4 , 000  l i ters  ( 3 0 , 000 ga l l on s ) .  A 7 , 500 l i te r  ( 2 , 000 

gal l on )  sto rage ta n k  wi l l  a l s o  be ava i l a b l e fo r storage  of No . 2 f ue l  o i l .  

The No . 2 fue l  o i l  can  be u sed d ur i n g  start-up  a nd s h ut -down o perat i on s , or  a s  

n eeded t o  ma i n ta i n  the requ i red i nc i nerat i o n  tempe rature s . 

2 . 1 . 1 . 6 B l en d i n g .  Li qu i d s  from t he sto rage ta n k s  wi l l  be tran s 

ferred to t he b l end i n g  ta n k s  p r i o r  to i nc i n erat i on . The b l end i n g  tanks  wi l l  

fac i l i ta te the fo rmu l ati o n  of  t h ree categori es : p r i ma ry wa stes ( i nc l ud i n g a l l 

nonaqueous  l i q u i d  PCB wa ste s ) , seconda ry wa ste s , a nd aqueous wa ste s . The 

p r ima ry and  aqueou s  wa ste s  wi l l  be pumped to sepa rate burners o n  t he rotary 

k i l n wh i l e  seco nda ry wa stes wi l l  be fed to t he  secondary b u rn e r .  The b l end i ng 

tank s  wi l l  be refi l l ed a b out once eac h week . The contents  o f  each tank  wi l l  

t hen  be an a l y zed a nd  an  a p propr iate  rate of wa ste feed to the i nc i nerato r wi l l  

be  determ i ned to en s ure  smoot h operati on  and  comp l ete combust i on .  The b l end

i ng opera t i o n  wi l l  h e l p ma i nta i n  a re l at i ve l y  constant  c h l or i de concentra t i on 

a nd heat i n p ut i n to  the pr ima ry and  sec onda ry c ombust i o n c hambers . Genera l  

gu i de l i nes  a re that  l i qu i ds t o  b e  burned i n  t he pr i ma ry combust i on chamber  to  

ensure smooth opera t i o n  and  comp l ete combust i o n  ( t he rota ry k i l n ) wi l l  have a 

heat  val ue of  1 6  x 1 0 6 J / kg  ( 7000 Bt u/ 1 b )  o r  greater a nd t ho se fed i n to the 

second a ry c ombu st i o n  chamber  wi l l  have a heat va l ue of  2 3  x 1 06 J/kg ( 1 0 , 000 

Bt u/1 b )  or greater  ( K/D-522 2 ) .  The o rgan i c  c h l o r i de content of  t h e  wa stes fed 

to the i nc i nerato r wi l l  be ma i nta i n ed bel ow 30 percent by we i ght . The a verage 

ch l o r i de content of  t he tot a l  wa ste ma ter i a l  i n vento ry i s  ap prox i matel y 1 7  

we i g ht pe rcent . 

Bl endi ng  o f  s ome wa ste mater i a l s  can  res u l t i n  v i o l ent react i on s  s uch  

as  ex p l os i on s .  A p rel i m i n a ry rev i ew of  t he proj ected wa ste profi l e  fo r t h i s 

i nc i n erator ha s not revea l ed a ny poten t i a l  b l end i n g  probl ems . Th i s wi l l  be 

mi t i ga ted by c ompa ta b i 1 i ty test i n g  wh i c h  wi l l  cons i st of  the b l end i n g  of  sma l l 
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qua nt i t i e s  i n  con t ro l l ed l a borato ry equ i pment to ver i fy that probl ems do  not 

exi st . 

So l i d s  wh i c h a l so conta i n  l i qu i d s wi l l  have  the l i qu i d s  decanted i n  

t he d rum h a nd l i ng a rea . The l i qu i ds wi l l  t hen  be tran s ferred to a 600 l i te r  

( 1 50 ga l l on )  hol d i ng tan k and  l ate r t ra n s fe rred to t he  sto rage and/or  bl end i n g 

t a n k s . The rema i n i n g so l i ds wi l l  b e  moved to a so l i d s storage a rea pr i or to 

be i n g  fed i n to the i nc i nerator  sh redde r .  So l i d  wa ste materi a l s ,  empty d rums 

and d rums conta i n i ng o n l y  s o l i ds wi l l  be fed d i rect ly  to a l ow-s peed , h i g h 

to rque sh redde r wh i c h wi l l  charge a conveyo r l ead i ng  to  t he  i n c i n e rato r feed 

ch ute . Admi n i s t rat i ve cont ro l s wi l l  be ut i l i zed to prevent free l i qu i d s  from 

enter i ng  t he sh redder  and fl owi n g  onto the conveyo r s i nce  t hey cou l d  fl ow 

d i rect l y  i n to t he i nc i n erator and  c a u se a fl a s hback . 
Al l l i qu i ds wi l l  be fi l tered p r i o r  to enter i n g  the rec e i v i n g tank s  

a nd t he c a ke from t he f i l te rs wi l l  be  t reated a s  a so l i d  wa ste mater i a l a nd  

i nc i n e rated . 

2 . 1 . 1 . 7  Rotary K i l n  a n d  I nc i ne rat i on P roces s .  Li qu i d s a n d  s o l i d s  

wi l l  be fed to t he i nc i nerato r from t he  b l end i n g tan k s , t he so l i ds s h redder , 

o r  from a tanke r conta i n i n g on l y  fl ammabl e l i qu i d s . Di rect b u rn mate r i a l s 

wi l l  be  c ombust i b l e  mater i a l s wh i c h can  be sa fe l y  a nd  co n ven i en t l y  tran s ferred 

from a tan ke r  i n to i n c i nerator  wi thout furthe r  p roces s i n g .  So l i d s  and  PCB 

conta i n i n g l i qu i ds wi l l  be fed to the  rotary k i l n  sect i on of  t he i nc i n erator 

and  non -PCB combust i b l e  l i qu i ds wi l l  be fed i n to the i nc i n erato r afte rburner . 

Some PCB conta i n i n g l i q u i ds may be burned i n  t he afterburner  when t he rota ry 

k i l n sect i on i s  not  i n  ope rati on . 

2 . 1 . 1 . 7 . 1  Rotary Ki l n . The fi rst stage of t he i nc i n erator  wi l l  

co n s i st  of  the rot a ry k i l n wh i ch wi l l  be u s ed to  de stroy t he o rgan i c  wa ste 

mater i a l s i n  both  s o l i d  an d l i qu i d  wa stes  ( see F i gure  2 -5 ) .  The rota ry k i l n  

wi l l  be a 2 . 5  m x 6 m ( 8  ft x 2 0  ft ) refracto ry l i n ed rotat i ng cyl i n der . 

En o ugh res i dence  t i me wi l l  be provi ded i n  t he k i l n  to comp l ete l y  vol at i ze and  

t h e rma l l y  d egrade t he l i qu i d  c omponent s of  t he wa ste a nd ox i d i ze t he rema i n 

i ng pyro l i zed char  to a sh .  The rotat i n g act i o n  of  t he k i l n  wi l l  conti nuou s l y  

advance and  ex pose unburned mater i a l s to ox i d i z i n g ga ses  t h u s  a s s ur i ng  com

p l ete de st ruct i o n  of  the o rga n i c  content  of the so l i ds .  The k i l n  wi l l  operate  
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at a tempe rature  of  approx i matel y 1 000 C ( 1 800 F )  at 3 0  percent exces s  a i r ( 3  

percent 02 ) i n  the  fl ue ga s .  

The so l i d s fed i n to the i n ci n e rator wi l l  be ma nu a l l y  cont rol l ed by 

t he faci l i ty operato r .  From t he s hr ed de r ,  mate ri a l  wi l l fal l o n to a feed 

conveyo r wh ich  wi l l  di sch a rge i nto t he rota ry k i l n .  The sh redde r wi l l  be 

c a pab l e  of s hred di ng  ent i re d rums a nd t he i r  content s ,  a s  wel l as empty d rums . 

The shreddi ng ope ra t i on ca n be ex pect ed to  red uce a d rum to  p i eces  of meta l  

ap prox imatel y 2 em x 2 0  cm ( 1  i n  x 8 i n ) .  An i n duc ed draft fa n wi l l ma i nt a i n 

s ub-atmos pheri c p res sures  i n  both the  ki l n  and  i n  the  s o l i d s  feed system . 

Th i s  w i l l mi n i m i ze t he re l ea se o f  va po rs from the feed system a nd of  c ombu s 

t i on ga se s from t he i n ci n e rat o r .  

P r i ma ry waste 1 i q u i ds a nd 1 i q u i d  PCB s  w i l l be fed to t he i n ci n e ra to r  

t hrough a master  k i l n  burne r .  These l i q u i d s wi l l  p rov i de mo st of t he heat 

i np ut i n to t he i n ci nerato r .  If  no PCBs  are a va i l ab l e  fo r b l e n di ng  wi t h  t h e  

pr i mary wa stes , t he n  these wa stes may b e  fed e i t her  to t h e  k i l n  ma ster  burner  

o r  di rectl y to  t he after b urne r .  The  k i l n  a l s o  w i l l h a ve a b urner  capab l e  of  

h and l i ng aq ueou s wa stes  t h at  m u st be  i n ci n e rated . The aqueo u s  wa stes that  

wi l l  be  i n ci ne rat ed may be  emu l s i fi ed wi t h  waste o i l  to prod uce a h i gh heat i ng 

va l ue l i q ui d  wh i ch wi l l  have stab l e  b urn i n g q ua l i t i e s .  The fl owrate of mate

ri a l s fed t hrough t he aq ue ou s b urne r w i l l be adj u s t ed accordi n g  to t he ab i l i ty 

of  t he ki l n  ma ster  burne r to ma i n ta i n  k i l n  tempe rature s .  F ue l  o i l can  a l so  be 

fed t hr ough t h i s b urner  i f  t h e  mater i a l s be i n g fi red t h rough t h e  k i l n maste r 

burner  a re i ns uffi c i ent  to ma i n ta i n  k i l n  tempe rature . The ma s s  ba l a nce of 

l i q u i d  a n d  so l i d mater i a l s to be fed i n to t he i n ci nerator  i s  s hown i n  Tab l e  

2-2 . 

The b l e nded l i q u i d  was tes fed i n to t he  k i l n wi l l  h a ve a heat va l ue of  

16  x 1 06 J/kg  ( 7 , 0 00 Btu/ l b )  or  greater  ( K/D-5222 ) . To  e n s ure st ab l e  com

bust i on , nat ural ga s o r  pro pa n e  p i l ot fl ames wi l l be i n  cont i n uou s o pe rat i o n  

wh i 1 e materi  a l  i s  fed to  t h e  i n c i  nerato r .  

The i n ci ne ra to r  w i l l sta rt u p  a n d  s h ut down o n  e i ther  a fos s i l  f uel , 

s uch a s  No . 2 f ue l  o i l , o r  a cl ean  ( non-PCB  conta i n i ng )  combu st i b l e wa ste 

mater i al , s u ch as  ke rosene . Mater i a l s conta i n i n g PCBs  o r  ot he r h a za rd ou s  

chem i ca l s wi l l  be fed i nto the i n ci n e rato r on l y  after  t he e nt i re i n ci n e rato r  

h as a ch i eved st ab l e  des i gn o perat i ng condi t i o n s . 
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TABLE  2-2 . EST IMATED I NC I NERATOR MASS BALANCE 

Ave rage Feed Rat esa 

Rotary K i l n Afterburner  Tota l  

L i q u id o rga n i c  8 5 . 4  8 5 . 4  16 9 . 9  

Aq ueou s 4 . 2  0 4 . 2  

D i rt 181 . 0  0 181 . 0  

So 1 i ds r efu se  1 2 . 3  0 1 2 . 3  

Steam 4 2 . 2  

Ai rb 2 3 1 0 . 0  1 15 0 . 0  346 0 . 0  

Tot al 1 i qu i ds i n  1 74 . 0  
Tota l  so l i ds i n  1 94 . 0  
Tot al mas s  i n  3828 . 0 
Total  PCBs i n  ( e st . ) 9 . 7 5  

Tota l so l i ds out  1 1 5 . 0  

Sourc e :  C anputed  fr om K/D - 52 2 2 . 

a K i l  grams pe r  hour . 

b Th i s i s ap prox i mate ly  3 0  pe rcent exces s a i r  ( 3  pe rcent 02 ) at  t he 
max i mum de s i gn f i r i n g rate . Addi t i ona l  a i r wi l l  make i t s  way i nto the  
i n ci n e rato r  t hr ou gh sea l s  a nd expa ns i o n jo i nt s .  

The a s h  from t he rota ry k i l  n wi l l be di s ch a rged at t he op pos i te e n d  

o f  the un i t  i n to an  a s h  b i n where i t  wi l l  accumu l ate a nd  s u b seq uentl y be 

removed batch wi s e .  The combu st i on gas w i l l l e a ve t he rot a ry k i l n  a nd enter  

t he two stage a fterb u r n e r .  

3. 9;>-$. G 
Ll �z -T 

2 . 1 . 1 . 7 . 2  Afte rbu r ne r .  The afterbur ne r ,  o r  secondary combu st i on 

ch ambe r , w i l l c an pl ete t he i n ci n erat i o n  proces s by ra i s i n g  t he  gas temperat ure 

to 1 200 C ( 2200 F )  t hrough  t he combu st i o n  of  h i gh heat va l ue wa ste and/or  fue l 

o i l . The secon da ry master  b urne r wi l l  acc ept wa stes t hat are p umped  from t h e  
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s econdary wa ste bl end i ng  tan k .  Howeve r , t h i s b u r ner  a l so  wi l l  b e  ab l e to ac

cept wa stes from t he pr i ma ry wa s te b l en d i n g  tank , t he fue l  o i l  tank , or d i rect 

b u r n  wa stes  from a tanke r .  The secondary ma ster  burner  wi l l  prov i de the heat 

i nput  to ra i se t he a fterburner t emperature to t he  req u i red l evel . An a ux i l 

i a ry seconda ry b u r ner  wi l l  be used to ma i n ta i n  tempe rat ures  wi th i n the a fter

b urn er in  the event t hat the  s econ da ry ma ster  b u rner  i s  u nab l e to prov i de the  

req u i red heat i n p ut . The resi dence t i me i n  the a fterburner  sect i o n  wi l l  be  

a p p rox imate l y  4 seconds . The total  exces s  a i r  l evel  fo r t he i n c i nerator  wi l l  

be  approx i mate l y  70  percen t ( 7  p e rc ent  02 ) .  These  combust i on  cond i t i on s  a re 

adequate fo r t he  de s t ruct i on of  l i qu i d  PC Bs , a s  out l i n ed i n  Federa l  regu l a 

t i o n s  ( 4 0  CFR  761 . 40 ,  Su b pa rt E ) . As h o r  s l ag boxe s wi l l  b e  p l aced a t  the 

ba se of  t he a fte rburner  to remove mater i a l  t h at  may depos i t on  t he wa l l s .  

An eme rgency d raft stack wi l l  be prov i ded at t he out l et of  the sec

o nda ry combu st i o n c h amber and wi l l  vent c omb u st i on ga ses  to t he a tmos phere i n  

t he event of an i nd uc ed d raft fa n sh utdown o r  i f  there i s  an i nterru pt i on  of  

t he  water  feed to  t he quench  chamber .  Th i s wi l l  preven t damage to the sc rub

ber  system dur i n g  an  i n terrupt i on of quenc h i n g  and  avo i d  a bac kwa rd fl ow from 

t he i nc i nerator  d ur i n g  s h u tdown of  the i n duced d ra ft fa n . When t he  eme rgency 

stack  i s  ut i l i zed , a l l wa ste mater i a l  and  f ue l  feed s to the i nc i n e rator  wi l l  

be d i scon t i nued a utomat i c a l l y .  

I n  the event that i t  i s  unde s i rab l e t o  operate the  rotary k i l n ,  t he 

a fterburn e r  may be ut i l i zed al one a s  a l i qu i d  wa ste i n c i n e ra to r .  

The i n c i n erato r wi l l  have a n  average fi r i n g  capaci ty o f  6 . 3 x 1 09 

J / h r  ( 7 . 5  mi l l i o n  Bt u/ h r ) . Ba sed u pon  t he average wa ste  mater i a l  de s t ruct i on 

rates and t he an n u a l  wa ste mate r i a l  remova l rates ( see Tab l e 2 -3 ) , t he 

fac i l i ty wi l l  be o perat i on a l  fo r ap p rox ima te l y  4 , 32 0  h rs/yr ( 1 80 days a t  24 

h rs /day ) . However , t o  e l im i n ate wa ste materi a l s t hat  wi l l  have accumul ated i n  

storage by t he t i me the fac i l i ty i s  c ompl eted  ( 1 987 ) , t he i nc i nerator  wi l l  

o pe rate at  c l ose  to the des i gn  max imum rat i ng of 7 . 9 x 1 0 9 J / h r  ( 7 . 5  mi l l i o n  

Bt u/ h r )  fo r 7 , 3 00  hours  an n u a l l y .  Th i s wi l l  a l l ow sto red wa ste  mater i a l s to 

be  bur ned off i n  a pe r i od  of t h ree to fo u r  years , a fter  wh i c h the i nc i nerator  

wi l l  be operated at t he l owe r rate i nd i cated above . 

2 . 1 . 1 . 7 . 3  Con t ro l s and  Mon i tors . The combust i on ga s  l e av i ng  t he  

a fterbur ner wi l l  be  mon i to red fo r temperat ure , c a rbon monox i de concentrat i on , 
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TABLE  2 - 3 .  WASTE REMOVAL AND D I SPOSAL RATES  

L i q u  id  So  1 i d 
Wa ste Wa ste 

Mate r i a l s Mater i a l s Tota l  

198 7 a n nu al gen e rat i o n  
rate ( k g/y r )  81 9 , 000 34 , 900 854 , 000 

I n c i n e rato r ave rage de s i g n  
di s pos al rate ( k g/yr )  1 , 30 0 , 000 1 , 4 0 0 , 000 2 , 70 0 , 000  

Ti me r eq u i red to  d i s pose of  
a n nu a l  wa stes (mo nths ) a 7 . 6  0 . 3  7 . 6 

I n c i n e rato r max i mum  de s i gn 
di s pos al rate ( k g/yr ) b 1 , 600 , 000 1 , 400 , 000 3 , 00 0 , 000  

198 7 s to red waste s  
q ua n t i ty ( k g )  2 , 300 , 000 6 , 5 00 , 000 8 , 800 , 000 

N umbe r of  yea rs requ i red 
to di s pose of s to red 
wa stes wh i l e  hand l i ng 
a n n ua l  wastes  

max i mum de s i gn rat i ngC 2 . 9 5  4 . 80 4 . 80 
a ve rage des i gn rat i ngd 4 . 78 4 . 80 4 . 80 

Sourc e :  C omp uted  from K/D - 522 2 a nd Tab l e  2 - 1 . 

a As s ume s 2 4-hr o perat i o n . 

b Th e max imum heat i np ut rate i s  ap prox i mat ely  2 5  pe rcen t greate r than  the  
average des i gn rat i ng .  Based u po n  th i s re l at i on s h i p ,  the  max i mum wa ste 
i np ut rat es a re a s s umed to b e  25 pe rcen t greater than  the a ve rage waste  
i np ut  rate . 

C As s umes 7 , 3 00 h rs a n n u a l  ope rat i on at the max i mum des i gn rat i ng of  
1 ,600 0 , 000  k g/yr fo r l i q u i ds a n d/o r 1 , 400 0 , 000 k g/yr fo r so l i d s . 

d As s ume s 7 , 30 0  h rs a n nua l  o pe rat ion  at  the ave r a ge des i gn rat i ng of 
1 , 3 00 , 000 kg/y r fo r l i q u i d s and/o r 1 , 400 , 000 kg/y r  fo r s o l i ds .  
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ca rbon di oxi de concent rat i o n , a nd oxygen concentrat i on .  Temperatu re , carbon 

monox i de , a nd oxygen wi l l  be mon i tored on a cont i nuous  ba s i s  a nd ca rbon d i 

oxi de wi l l  be mo n i tored i ntermi ttentl y .  Al so , t he rate and  quanti ty o f  PC Bs 

fed to t he combu st i on syst em wi l l  be determi n ed at regul ar  i nterval s of  n o  

l onger than 1 5  mi nutes . 

The fl ow of  PCB mater i a l s to the  i nci nerator wi l l  automat i cal l y  stop 

when any of  the fo l l owi ng  cond i ti ons  occu r : 
• Operat i ng t emperat ure of the  seconda ry burner fal l s  bel ow 1200 C 

• Fa i l ure  of mon i tor i ng eq u i pment fo r 02 , CO , and  C02 
• Fa i l ure of feed rate and  quant i ty measur i ng equi pment 

• Ex cess  oxygen i n  the stack fal l s  bel ow 3 percent . 
The i nci nerator mu st a l so meet certa i n  perfo rma nce standards establ i s hed i n  

Fede ral regu l ati ons (40  CFR 761 a nd 40 CFR 264 . 343 ) : 
• Combu s t i o n  eff i c i ency of  9 9 . 9  percent of ca rbon converted to 

carbon di ox i de 

• Destruct i on a nd removal eff ic i ency o f  9 9 . 99 percent for haza rdous 
wa stes other than PCBs 

• Emi s s i o n  of n o  more t ha n  1 mg PCB/ k g  PCB i n  sol i ds feed stream . 

Cont i nuous  mon i tori ng dev i ces  wi l l  on ly  be ab l e to detect norma l products of  

combust i on s uch a s  CO , 0 2 , a nd C02. Speci a l  effl uent s ampl i ng arra nge-

ments wi l l  be made to measure  the eff i c i ency of the i nc i nerato r fo r destroyi ng 

PCBs a nd other ha za rd ous  wa ste s .  I nfo rmat i on from these  mea s u rements wi l l  be 

u sed by ORGDP  ope rat i ng personnel and t he reg i onal  admi n i strator of the EPA 

fo r an  eva l uat i on of the pe rfo rma nce capab i l i t i es of the  i nci nerato r .  

2 . 1 . 1 . 8 Emi s s i on Cont rol s .  The c ombust i on o f  the de sc r i bed wa ste 

mate r i a l s wi l l  resul t i n  a fl ue ga s conta i n i ng a few tenths of one percent of 
hydrochl o r i c  and much smal l er amounts of ot her ac i d  ga ses toget her wi th  s ome 

s u s pended pa rt i cu l a te matte r .  The fl ue gas  c l ean i ng system wi l l  remove the 

ac i ds a nd part i cu l ates from the  gas stre am a nd col l ect them i n  water and  

cau st i c  so l ut i ons  wh i ch wi l l  be  treated as  desc r i bed in  Sect i on 2 . 1 . 1 . 10 

be fore be i ng re l ea s ed .  

Th e hot ga ses from t he seconda ry combu st i on chamber wi l l  be contacted 

wi t h  water s prays i n  a br i ck l i n ed q uench chamber . As the  water eva porates , 

i t  wi l l  cool t he ga ses to  about 82 C ( 180 F )  and satu rate them wi th  water 

vapo r .  More water  wi l l  be u s ed i n  the  chamber than i s  requ i red to cool the  
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ga se s .  The surp l u s  wi l l  col l ect some o f  the more so l u b l e ac i d  ga ses a n d  the 

l a rger pa rt i c u l a tes  and wi l l  c a u se  mo st of  t he ac i d  a n hydr i des and vol a t i l e  

meta l s to  condense  a s  fi n e  pa rt i c u l ates that can be removed at a l ate r stage 

of t he proces s .  The excess  water  wi l l  d ra i n  i n to a sc rubber s ump for recyc l e . 

The c oo l ed and  part i a l l y  c l eaned fl ue gas  wi l l  be fu rther  c l eaned i n  

a sc rubber system con s i s t i n g  of  a ventur i  sc rubber and  a pac ked sc rubbe r

entra i nment  s epa rator . In  the  ventur i ,  t he ga se s wi l l  be contacted wi th 

a l ka l i n i zed recyc l ed water  at  a h i gh vel oci ty .  At t h e  de s i gn p re s s u re d rop  o f  

3 0  i nches  o f  water ( 1 . 1 p s i ) ,  most  of  t he rema i n i n g  ac i d  gase s  a n d  pa rt i cu 

l a te s down to s ubmi c ron  s i zes wi l l  b e  removed . The fl ue ga s/entra i ned water  

mi xt u re  then  wi l l  pa ss  t h rou g h  a packed bed sc rubber where it  wi l l  be  con

tacted wi t h  n eutra l i zed recyc l e water for addi t i on a l  r emova l  o f  so l ub l e ac i d  

ga se s s uc h  a s  Hel a nd  HF . Upo n  exi t i n g  t he sc rubber , entra i n ed water wi l l  be 

removed by a mi s t  e l im i n a to r .  The recycl e water  wi l l  d ra i n  from t he pac ked 

bed s c ru b be r  to the sc rub ber s ump where i t  wi l l  m i x  wi t h  water from .t he  quench  

chamber  a nd  be  recyc l ed to  t he two un i t s .  

A cen tri fuga l fan wi l l  then p rope l the ga s t o  a wet e l ect rostat i c  

prec i p i ta to r  wh i ch wi l l  ut i l i ze a h i gh i nten s i ty e l ectrosta t i c  f i e l d t o  co l 

l ect mos t of t he rema i n i ng pa rt i c u l ate s  i n  a st ream of recyc l ed wate r .  The 

c l ean ed ga s wi l l  t h en b e  vented to t he atmos phere . 

The overa l l remova l  effi c i ency o f  the fl ue ga s c l ean i n g  system i s  

de sc r i b ed i n  Sect i o n 4 . 1 . 1 a nd i s  expected to be  a s  fo l l ows :  

Hyd roc h l o r i c Ac i d  99. 5% 

Al l Ac i ds 9 9. 2% 

Pa rt i c u l a tes 97 . 3%. 

2 . 1 . 1 . 9  So l i d  Wa ste Management . The maj o r  so l i d  wa ste  prod uced by 

t he i nc i n era tor system w i l l  be t he k i l n  a s h , s i nce a l l conta i n ers , contam i 

n ated trash , s pe n t  act i vated ca rbon from wa ste water  t reatment and  ot her  

p roces s generated wa stes  wi l l  be s hredded and  i nc i n erat ed i n  t he k i l n .  Th i s  

a sh i s  ex pected to be ma i n l y  d i rt contam i nated wi th  meta l from the  d rums and  

meta l l i c a sh from the  l i qu i d  wa ste s . It w i l l  fal l out of the  end of  t h e  

rot a ry k i l n  i n to a water fi l l ed a s h  trough from wh i c h i t  wi l l  b e  conveyed t o  a 

po rtab l e conta i n e r .  Sma l l amount s  of  a s h  so l i ds removed from s t ra i n e rs i n  the  
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reci rcu l a ted s c ru b be r  water l i ne s  wi l l  be  d rummed fo r d i s po sa l . Al l ash  wi l l  

be s amp l ed a nd a n al y zed fo r PCB s .  Any a s h  conta i n i n g  un accept ab l e  l e ve l s  of 

PC B s  or ot her haza rdou s orga n i c  wa ste s  wi l l  be rei n c i n e rated . After t he PCB  

a nd o rgan i c  content of the a s h  has  been dete rmi n ed to b e  wi t h i n  acc ept ab l e  

l i mi t s , i t  wi l l  be hau l ed to an  ex i st i ng l ow l evel  rad i oact i ve wa ste d i s po sa l  

s i te l o cat ed on  t he Oa k R i d ge Rese rvat ion . 

2 . 1 . 1 . 1 0 L i q u i d  Eff l uent Cont ro l s .  The ef fl ue nt contro l system i s  

de s i g n ed to co l l e ct , check , t reat wi t h  act i vated ca rbo n i f  neces sa ry ,  a nd 

tra n s fer  t he aq ue ou s process  wastes to an  exi st i n g treatment fac i l i ty .  

Ove rf l ow wate r from t he a sh t rough wi l l  f l ow i nto o ne  of t he  two 

se ct i o ns of a s um p .  Each  d ay t he fl ow w i l l be s wi t ch ed a nd t he f i l l ed se ct i o n  

a nal yzed fo r PC B s .  I f  un acceptab l e  l eve l s o f  contami nat i on a re detected , t he 

wate r w i l l be carbon trea t ed o r  sent to an  i n ci nerato r  feed t a nk to be b ur n ed 

i n  t he k i l n .  I f  t he o rg a n i c  contami nat i on i s  wi th i n  l i m i t s , i t  wi l l  be 

fo rwa rded to t h e  ma i n  p urge water  t a n k . 

Approxi matel y 1 9  ga l l on s  pe r mi nute of sc rubber  water  wi l l  be pu rged 

from t he recyc l e  syst em to contro l  t he so l i d s  content of t he reci rcu l at i n g 

water .  Th i s  purge wi l l  fl ow i nto one of the two sect i o n s  of  t he purge water 

s um p .  Each  day , t he fi ow wi l l  be swi tch ed and t he f i l l ed se ct i on s amp l ed a n d  

a n al yzed fo r o rga n i c  compoun d s .  I f  un acceptab l e  concentrat i on s  of  orga n i cs 

a re found , t h e  wate r  wi l l  be p umped to one of two s urge t a n ks from wh i ch i t  

wi l l  be pumped t hrough  a n  act i vated ca rbon co l umn to remove the o rga n i c s and  

i n to t he secon d  s urge ta n k .  Wate r 'fk! i ch h a s  o n l y  accept ab l e  l e ve l s  o f  

o rga n i cs wi l l  a l so  be p umped t o  the second  s urge tan k . 

Wate r wtl i ch i s  accept ab l e  for tra n s fe r  wi l l  be pum ped to t he exi st i ng 

K- 1407A neu t ra l i za ti on fac i l i ty where aqueou s wa stes from seve ral a reas  a re 
n eutra l i zed a n d  set tl ed be fo re di s ch a rge .  F i r e water a nd ra i n  water  from t he  

a rea wi l l  b e  col l ected i n  a t a n k  and  ana l yzed . I f  acceptab l e ,  i t  wi l l  be 

p um ped to the K - 17 0 0  NP DES out f al l ;  i f  un acc ept ab l e ,  i t  w i l l be p umped t hrough  

a n  act i vated carbon bed to a s urge tan k , reana l yzed , a n d  d i scha rged to the 

K - 17 0 0  NP DES outf al l o nce it  i s  acc ept ab l e .  
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2 . 1 . 2  Eff l uent s , Wa ste Management , and  Impact s 

The emi s s i on s  a nd effl uents  from t he propo s ed faci l i ty have been 

est i mated  fr om des i gn dat a , o r  fr om data from a n a l agous i n c i ne ra to r  t est s ,  fo r 

a n  ope rat i ng rate of 7 . 9  x 1 09 Jou l es  ( 7 . 5 x 1 06 Bt u )  per  hou r and  t he 

s ch ed u l ed ope rat i ng rate of  730 0  h o u rs pe r yea r .  These a re de sc r i bed i n  

deta i l  i n  Sect i on 4 . 1  a nd s umma ri zed i n  th i s  sect i o n .  

2 . 1 . 2 . 1 A i r Emi s s i on s .  The emi s s i on s  o f  the  f i fteen regu l ated po l 

l utants  a n d  s eve ra l  n o n regu l ated  po l l utants  h a ve been  est i mated  ( see Sect i o n  

4 . 1 . 1 ) . T h e  ma jo r i ty of t h e  emi s s i on s  o r i g i n ate from t he ma i n  s tack b u t  some 

fugi t i ve emi s s i o n s  wi l l  o r i gi nate from t he ta nk fa rm a nd the  d rum  un l oadi n g  

hoods . 

F u gi t i ve o rga n i c  emi s s i o ns  w i l l  be gen e rated from u n l o a di n g  a nd 

t ra n s fe rri n g  t he vo l a t i l e  so l ve nts  wh i ch comp r i se about 1 5  p e rcent of the  

l i q u i d  waste feed . S i nce th e majo r i ty of the  l iq u i d  wa ste  w i l l  be n o n vo l at i l e  

l u b ri cat i ng o i l s ,  t he fug i t i ve emi s s i on s  re l a ted to t he i r h a n d l i ng and  storage 

a re expe ct ed to be of  l ow concentrat i o ns a n d  w i de l y  di s t r i but ed o ve r  t he  

t ank s .  I t  i s  es t i mated t h at about 4 10  kg  ( 900 l b ) per  yea r  of  o rga n i cs , 

pri n c i p al l y  h al o ge nat ed  sol vent s ,  w i l l  be re l eased  from the  t a nk fa rm . Th e 

system des i gn i s  s uch  that  essent i a l l y  n o  ot h e r  fug i t i ve emi s s i on s  a re 

cont emp l a t ed .  

The a i r po l l u ta nts  conta i ned i n  t he  combu st i on product s rel eased from 

th e ma i n  stack  can be d i v i ded i n to t hree cat e go ri es : product s  of i nc omp l et e  

comb u s t i on , pa rt i c u l ates , a nd ac i d  ga ses . 

The pr opos ed ope rat i ng con di t i o ns a nd eq u i pment  des i gns h a ve bee n 

s e l ected to max i mi ze t he combu st i on effi c i ency and  to  reduce the product s of 

i nc omp l ete c ombust i on to a mi n i mum . It i s  est i mat ed t hat  0 . 038  k g  ( 0 . 084 l b ) 

per  hou r of l ow mo l ecu l a r  we i gh t  hyd rocarbon s ,  o rga n i c  a c i d s  and a l dehydes and  

l es s  tha n 2 . 6  x 1 0- 6 kg  ( 5 . 7  x 1 0- 6 l b ) pe r h our of  un b urned PC B s  w i l l  be  

emi tted . Ve ry sma l l q ua nt i t i es of h aza rdou s product s of i ncomp l ete  comb u st i on 

s uch as po l ych l o ri nated d i be nzo-p-d i o xi n s ,  d i be nzof u ra n s ,  a n d  h e xac h l o ro be n

zene ( 3 . 8  x 1 0- 9 , 6 . 0  x 1 0- 8 , 1 . 7  x 1 0-6 l b/ h r )  may a l s o  be re l ea sed . 

The p l a n n ed  c ombu st i on condi t i o ns a re expe ct ed to a l so produce about 0 . 0 3  k q  
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( 0 . 0 7 l b ) pe r hou r of ca rbon mo nox i de wh i ch i s  con s i de rab ly  be l ow the  ma x i mum 

of 0 . 2 7 k g  ( 0 . 6 1  l b ) pe r h our  pe rmi tt ed by t h e  9 9 . 9 pe rcent combus t i o n  

e ffi c i ency req u i reme n t .  

Most  of t he as h c o ns t i t ue nt s  i n  t h e  l i q u i d  was t e  mate ri a l s  a n d  some 

of  those  i n  the so l i ds wi l l  be entra i ned i n  the  fl u e  ga ses  l e av i ng t h e  combu s

t i on ch ambe r .  Ove r 97  pe rcent of  the fl yas h w i l l  be  remo ved i n  the  t h ree 

cont rol dev i ce s  i n  the fl ue ga s  c l ean i ng sy stem l e av i ng  about 0 . 1 8 kg  ( 0 . 4  l b ) 

pe r hour  of pa rt i c u l at es at a concentrat i o n  of  0 . 0 29 grai ns pe r d ry st a n da rd 

cub i c foot ( un corrected ) i n  the emi tted gas . The wa stes  wi l l  cont a i n sma l l 

amount s  of uran i um a nd l e ad and  t races of  be ry l l i um  so t h at sma l l amounts  of 

t he ox i de s  of these  me tal s wi l l  occ u r  i n  the fl y a s h .  S i nce the ave rage pa r

t i c l e  s i ze of t hese o x i des i s  expect ed to be sma l l e r  than  the  f lyas h ,  l owe r 

col l e ct i on eff i c i en c i es h ave been a s s umed ( see Sect i on 4 . 1 . 1 )  a nd the emi s 

s i o ns a re est i ma ted a t  0 . 0 0 1 5 k g  ( 0 .0034  l b )  o f  uran i um ,  0 . 0004 5 k g  ( 0 . 0 0 1 0  

l b ) of  l e ad and 0 . 0 59 x 1 0- 1 0  k g  ( 1 . 3  x 1 0- 1 0  l b )  o f  bery l l i um per  hou r .  

Th e wa s t e  mate ri a l s  wi l l  conta i n  s ome o rga n i c  ch l o r i n e ,  smal l amount s 

o f  fl uor i ne  and  p ho s pho ru s ,  a nd a t race of s u l fur , p r i n c i pa l l y  i n  the aux i l 

i a ry fue l . Ove r  9 9  pe rcent of the ac i d  ga s es fo rmed from t he c ombust i on of  

t hese  e l ements  wi l l  be  remo ved i n  the  fl ue  ga s  c l ean i n g system a nd on ly 0 . 1 4 

k g  ( 0 . 3  l b )  pe r h r  of hydroc hl o r i c  a c i d  a nd l es s  t ha n  0 . 02 k g  ( 0 . 0 5  l b )  pe r 

h ou r  of each of the  ot her  ac i d ga ses  wi l l  be emi tted . I n  add i t i on to  these  

mate r i a l s ,  s ome n i tr o gen  o x i des w i l l  be  fo rmed by f i xat i on of  a tmosp he r i c  

n i t roge n i n  the h i gh tempe rature reg i on s o f  the i n c i ne rato r ;  about  0 . 3 1  kg 

( 0 . 6 9  l b ) pe r hour  of n i tro gen o x i des wi l l  be emi tt ed .  

An a na l y s i s  of the atmo s phe r i c emi s s i on s  and  the i r i mpact s can  be 

fo und i n  Sect i o n s  4 . 1 . 1  a n d  4 . 2 . 1 .  

2 . 1 . 2 . 2  So l i d  Wastes and  Leachates . Th e ma jo r so l i d waste  produced 

by the fac i l i ty wi l l  be the k i l n  res i due wh i ch wi l l  res u l t from the d i rt ,  

c l ay ,  a n d  s hredded met a l  fed i n to t he i n c i n e ra to r  p l u s  un i de nt i fi ed as h mate

r i a l s from the  combu st i on of l i q u i d  a nd s o l i d  wa stes . The res i d ue  i s  expected 

to co ns i s t of ab out 90 pe rcen t  di rt a nd 5 pe rcen t gr oun d steel d rums p l u s  

smal l q ua nt i t i es o f  un i dent i f i ed meta l l i c  oxi des  from t he va ri ou s  wa stes . The 

smal l q ua nt i ty of uran i um i n  the d i rt i s  expect ed to res u l t  i n  ab out 6 0  mg of  
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u ran i um pe r k g  of d ry a s h .  The a s h  i s  expected t o  b e  e s se nt i a l ly  free of 

tox ic  o rga n i cs i nc l u di n g  PCB s .  Ap prox i mat e l y  1 14 0  d ry rret r i c  to n s  ( 1 250  d ry 

ton s )  o f  a s h  pe r ye ar  w i l l  be co l l ected i n  wate r a nd  tested fo r PCB  contami na

t i on  be fore di s pos a l  acco rdi n g  to sta n da r d  procedures i n  a n  exi s t i ng l ow l e vel 

rad i oact i ve wa ste l a ndf i l l .  As h conta i n i ng u n acceptab l e l eve l s of orga n i c  

cont ami n at i o n  w i l l  be recyc l ed to the i n c i n e ra to r .  A mi n i ma l  amount of as h 

w i l l be produced from t h e  sc rub be r  water s t ra i n e rs . I t  wi l l  be d rummed and  

d i s pos ed of i n  t he  s ame manner  as t h e  k i l n  a s h .  

Re s i du e  from t h e  i nc i n e rato r w i l l  b e  d i s po sed o f  a t  t h e  ex i s t i n g  Y- 1 2  

P l a n t  l ow- l evel r ad i oa ct i ve waste bur i a l  s i te .  Any rema i n i n g PC B i n  th e was t e  

wou l d  b e  re l a t i ve l y  immobi l e  beca u se o f  i ts l ow s o l u b i l i ty i n  water  and  ab

so rpt i on ch aract e ri s t i cs .  Two tox ic  rret a l s ,  l e ad a nd be ryl l i um ,  wh i ch c oul d 

be  l ow- l eve l con s t i tuent s  of the res i due  a re a l s o  immob i l i zed i n  so i l . As a 

r es u l t ,  i mpact of  l eachate  from the  di s pos al  of the  i n c i n e rato r  res i due i s  

expected to be n eg l i g i b l e .  A mo re deta i l ed a n a ly s i s  i s  presented i n  Sect i on s  

4 . 1 . 3 a nd 4 . 2 . 2 .  

2 . 1 . 2 . 3  L i qu i d  Wastes . There  w i l l be t h ree s o urces o f  l iq u i d  wastes  

f rom t h i s  fac i l i ty .  Storm a nd  f i re wate r from t h e  d i ked a reas  wi l l  be co l 

l e ct ed a nd an a l y zed fo r o rgan i c  cont ami n at i o n , pas s ed t h rough a ct i vated ca rbo n  

i f  u n acceptab l y  contami n ated and  d i sc h a rged i nto the  K- 1 7 00 NPDES  outfa l l .  

The o rgan i c  co ntent of th i s  water  i s  expect ed to be n eg l  i g i b l e . 

About 7 . 3  l i te rs ( two ga l l on s )  p e r  mi n ute  of  water  a re expected to 

o ve rfl ow fr om the  ash  p i t ,  c o nta i n i n g  s u s pe nded a nd d i s so l ved so l i ds from t h e  

a s h .  Th i s  water  w i l l  b e  co l l ected a n d  tested f o r  o rga n i c  contami nat i on , a n d  

treat ed wi t h  ca rbon o r  b urn ed i n  t h e  k i l n i f  un accept ab l y  cont ami nat ed .  U n 

contam i n ated water  w i l l  b e  mi xed w i th  t he  sc rub be r  pu rge water .  

Ab out 72  l i te rs ( 1 9 gal l on s )  pe r mi nute of  sc rub be r wate r w i l l  b e  

p urged from t h e  system to contro l  t h e  bu i l dup  of  s a l t s  res u l t i ng from t h e  

n eutr a l i zat ion  of the  co l l e ct ed ac i ds .  Bes i d es the  di s so l ved s a l t s , i t  wi l l 

conta i n  s u s pe nded a s h  pa rt i c l e s .  The pu rge water  w i l l  be co l l ected and  tested 

for 0 rga n  ic  cont ami nat i on a n d  treated wi t h  ca rbon i f  un acc ept ab l 'y  co nt ami 

n ated . Th e pu rge wate r w i l l  be fo rwa rded to t h e  K - 1 407A t reatment  faci l i ty .  

I n  t h at fac i l i ty th e wate r w i l l  jo i n  ap pro x i mat e l y  1700  l i te rs ( 4 50  gal l o ns )  
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pe r mi nute  of aq ueou s wa stes from ot her  faci l i t i es .  The comb i ned fl ow wi l l  be 

adj u st ed to a n eutra l  pH ( 6- 9 )  a n d  pas s ed t h rough a set t l i n g  po nd ; th i s  w i l l 

remove about 57 pe rcent of the s u s pe nded s o l i ds .  Then i t  wi l l  be d i sch a rged 

i n to an out fal l ca r ryi n g  about  2800 l i te rs ( 7 50 gal l o ns ) pe r mi nute to Pop l a r  

Creek . 

The cont r i but i on of th i s  faci l i ty to t he out fal l i s  expe ct ed to i n

c rease i t s  tot al  di ss o l ved s o l i ds by 62 percent or  3 30  met r i c tons  ( 3 6 5  tons ) 

pe r year  a n d  to i n crease the s u s pe n ded so l i ds by 24  pe rcent o r  1 1  me t r i c  to n s  

( 1 2 tons ) pe r ye ar .  Cont a i ned i n  t he  sus pended s o l i ds i s  expected to  b e  about 

1 3 0  k g  ( 28 5  l b ) of uran i um o x i de a nd abou t 3 1  k g  (68 l b )  of l e ad pe r yea r .  

2 . 1 . 2 . 4  Noi s e .  Co nst ruct i on a nd operat i on of the  proposed fac i l i ty 

w i l l  ge ne rate two types of no i se , h i gh no i s e l eve l s i n  the  i mmedi ate v i c i n i ty 

of ma ch i ne ry a nd eq u i pmen t ,  a nd re l at i ve l y  l ow l eve l s  i n  t he s u rrou ndi n g  area 

due to t he  propaga t i on of  t he h i gh - l evel n o i s e .  The f i rst i s  frequent ly  re

ferred to as  occu pat i o n al n o i se a n d  t he second as e n v i ro nment al n o i s e .  The 

i mpact of the propo sed faci l i ty on  the s u r roun d i n g  e n v i ronment  as  a res u l t of 

n oi se i s  expe ct ed to be n eg l i g i b l e .  Sect i o n s  4 . 1 . 4  a nd 4 . 2 . 4  de sc r i be i n  more  

deta i l  the no i se sou rces  and i mpact s a s soc i ated w i t h  the  propo sed act i on .  

2 . 1 . 2 . 5  E ff l uent  M i t i gat i on .  Ai r emi s s i on s  wi l l  be contro l l ed by a 

t hree st age fl ue gas sc rubber syst em. F i rs t t here  w i l l be an  aq ue ou s q uench  

w h i ch i s  expected to  remo ve about  40 pe rcent of  t he  pa rt i c u l ates  a nd  abou t 

h a l f  of the so l ub l e  a c i d  ga se s . I t  wi l l  be fo l l owed by a medi um  ene rgy 

vent u r i  and packed s c ru b be r-mi s t  el i mi nato r u s i ng a l k a l i n i zed water  wh i ch i s  

expect ed to remove abou t  6 8  percent of the remai n i n g  pa rt i cu l at es a nd most of 

t he s o l u b l e  ac i d  ga se s .  Th i s  i s  i n  t u r n  fo l l owed by a wet e l ect rostat i c  

prec i p i t a to r  wh i ch wi l l  remove ab ou t 8 6  pe rcent of t he remai n i n g  pa rt i c u l ates  

wh i ch wi l l  i nc l ude p r i n c i pa l ly f i ne  phos phor i c ac i d aeroso l s ,  f i ne  met a l l i c 

ox i de pa rt ic l es a n d  f i ne  s a l t  pa rt i c l e s .  The o vera l l eff i c i en cy of t he system 

i s  expected to  be 9 9 . 2  percent fo r the  s o l u b l e  ac i d  ga ses  and  9 7 . 3  pe rcent fo r 

pa rt i cu l at es .  The combi n at i on of aq ue ous a nd a l ka l i n e sc rub bi n g  a n d  t he  u se  

of un i t s wi th the  ab i l i ty to  remo ve f i ne pa rt i c l e s after t ho se  t hat w i l l  

remove t he coa rse r pa rt i c l es wi l l provi de exc ept i on al l y  eff i ci ent  contro l - of 

a i rborne po l l u tant s .  
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Th e s o l i d  wa ste produc ed by th i s  faci l i ty wi l l  be d i sposed of  i n  an 

exi st i ng rad i oact i ve waste  l a n df i l l acco rdi n g  to est ab l i s h e d  proc edures . 

Chemi ca l  ana l y s i s  of  each batch of  a s h  wi l l  i n s ure aga i n s t  the i n adve rtent 

i nc l u s i o n  of to x ic  o rga n i cs i n  the mate ri al goi n g  to the  l a n df i l l .  

The aq ueou s effl u e nt from t h i s fac i l i ty w i l l  be tested , t reated i f  

neces sa ry ,  a nd di s cha rged to an  exi st i n g  waste trea tment fac i l i ty .  The fac i l 

i ty wi l l  ad j u st the pH of  the  wa ste and  p rov i de some s u s pended s o l i ds remo va l  

b efore di s ch a rgi n g  t h e  ef fl uent t o  Pop l a r  Creek . The a n a l ys i s  of each  batch  

of  aq ueou s wa ste w i l l  i n s u re aga i n s t  the  d i sc h a rge of o rga n i c  contami nants  

wh i ch w i l l  n ot be  r emo ved i n  the  trea tment syst em . DOE  h a s  pr opos ed and  the  

Cong ress  has  autho r i zed t he  con struc t i on of a new wa ste t reatment  fac i l i ty to 

rep l ace t he exi s t i ng  n eutra l i zat i on a n d  set t l i n g po nd s  ( Proje ct 81-0R- 1 6 ) . 

I f  the  funds fo r the new treatment  fac i l i ty a re approp r i ated a nd  i t  i s  con 

s t ruct ed , then t he  ef f l ue nts  from the  propos ed i n c i n e rato r woul d rece i ve more 

e ffect i ve treatment , reduc i ng the  di sc ha rge of s u s pe nded s o l i ds i nto Pop l a r  

Creek . 

2 . 1 . 2 . 6  Impact s of  Effl uents  on the  E n v i ronment . A majo r s ource of  

p otent i a l i mp act s u po n  t he  env i ronme nt wi l l  be the  effl ue nt s  from the  proposed 

i n c i n e rato r .  Those ef f l uents  a re de sc r i bed abo ve a nd i n  Se ct i o n  4 . 1 .  Th i s  

s ect i on s umma r i zes  the i mpact s of those  effl uents ; a mo re deta i l ed a n a ly s i s i s  

present ed i n  Se ct i o n  4 . 2 .  

2 . 1 . 2 . 6 . 1  Ai r Qua l i ty .  The a i r emi s s i o ns from the  proposed i n c i n e r

ator  wi l l  res u l t i n  an  i n s i gn i f i cant dec rea s e  i n  a i r q ua l i ty at the l ocat i on 

of the nea rest res i dences i n  a ny di rect i o n . Th at i s , the  i nc reases i n  conce n 

t rat i on s  o f  a i r po l l utants  a t  these l ocat i on s  a n d  po i nt s  fu rthe r  from ORGDP  

a re expe ct ed to  be  so smal l as  to be  i ns i gn i f i ca nt a nd c ou l d n ot be  detect ed 

by c u r ren t l y  ava i l a b l e  mea s u rement tech n o l ogy . 

2 . 1 . 2 . 6 . 2  Water  Qu a l i ty .  Impact s to wa ter  q ua l i ty i n  P op l a r  C reek 

a nd i n  t h e  C l i n ch R i ve r  from di rect di sch a r ge a n d  s u rface run off woul d n ot be  

s i gn i f i c a nt .  Contami n a nt s  i dent i f i ed i n  effl uent d i sc h a rges a re ch l o r i de , 
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s u l fat e ,  sodi um , s u s pe nded p a rt i cu l ates , be ry l l i um ,  phos phates , f l u o r i de ,  

l e ad , a n d  uran i um .  The l as t  four cont ami n a nt s  c ou l d a l so be found i n  s u rface 

run off ,  a s  a res u l t  of the depos i t i on of a i rbo rne emi s s i on s . Concent rat i on s  

of these cont ami n a nt s  woul d be  ve ry l ow a n d  the i r  ef fe ct s  a re expe ct ed to b e  

n eg l i g i b l e .  Orga n i c  contami nants , s uch  a s  po lych l o r i n ated b i p heny l s ,  hexa 

ch l o ro be n zen e ,  be n zof ura n s , a nd d i o xi n s ,  woul d be re l ea s ed i n  mi nute q ua nt i 

t i es . Th ei r concentrat i on s  and effect s on t he aquat i c  env i ronme nt  wou l d be 

even  l es s  than  t h ose of the other  cont ami n ant s .  

2 . 1 . 2 . 7  I mpact s on P u b l i c  Hea l t h .  Potent i a l  p ub l i c  he a l th  i mpacts  

s tem from t he pos s i b l e  expos ure  of  the ge nera l  p u b l i c  to  po lyc h l or i nated 

b i phe ny l s  a n d  the i r degradat i on pro duct s ( po l ych l o r i n at ed d i be nzo d i o xi ns o r  

PCDDs  and po l yc h l or i n ated di benzofurans  o r  PCDF s ) , and  t o  l ow l evel  i on i z i ng 

radi at i o n . Expos ure to each of t hese i s  ve ry l ow ,  eve n  fo r t he res i dents  of 

t he mos t  expos ed dwe l l i ng ,  but  the seri ou s nature  of the hea l t h  effect s re

q u i res a deta i l ed an a l ys i s  of the potent i a l i mpa ct s wh i ch i s  present ed i n  

Sect i on 4 . 5 .  Th i s  a n a ly s i s  i s  comp l i cated by the un cert a i nty i n vo l ved i n  

q ua nt i fyi n g  t he d os e -res po nse re l at i o ns h i p  at s uch  l ow expos ures , a nd by the  

fact that standa rds fo r pub l i c  expos u res have n ot been pub l i s h ed fo r PCDDs  and  

PCDF s . 

R i sk facto rs der i ved by the Nat i ona l  Academy of Sc i ences Commi ttee on 
B i o l o g i c a l  Effe ct s  of Ion i zi ng R adi at i on for l ow l evel radi at i o n  we re ap p l i ed 

to  dos age est i mates ca l cu l ated by Oak R i d ge Nat i o n a l  Laboratory to y i e l d an 

est i mate of l i fet i me  ri sk to the most expos ed i n d i v i du a l ; t h i s  est i mat e  wa s 5 

x 1 0- 7  fo r cancer  mo rt a l i ty due to  the  propo sed i nc i n e rator .  Th i s  can  be 

c ompared to the  no rmal can ce r mo rt a l i ty ri s k  of 1 . 64 x 1 0-1  fo r the  U . S . 

pop u l a t i on based on cu r rent  mo rtal i ty data .  

Qua nt i t at i ve ri sk  as s es sment fo r P CD Ds and  P CD Fs yi el ded a l i fet i me 

r i s k of  cancer  mo rt a l i ty to the mo st  exposed i nd i v i du a l  of about 8 . 5 x 1 0- 8 ; 

t h i s est i mate as s umes a l i fet i me  expos ure to th e ma x imum concentrat i o n  ex

pected from t he propo s ed i n c i ne rato r .  Such est i mates fo r PC Bs  we re n ot  c a l cu

l at ed , s i n ce an  est ab l i s h ed d os e -res po nse re l at i o ns h i p  h as n ot been p ub l i s h ed ,  

but  the ri s k  i s  be l i eved to be sma l l .  
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G i ve n the neg l i g i b l e  ch ange i n  r i s k s  to the  mo st exposed i n d i v i du a l s ,  

t he o ve r al l a s s es sment s ug gest s that the i mpact on  h uma n  hea l t h  due to the  

p ropo s ed p l a nt wi l l  be i n s i gn i f i c ant . 

2 . 1 . 2 . 8  Impacts  on Occ upat i on a l  Hea l t h  and  Sa fety . The occupa t i on a l  

hea l th a n d  s a fe ty progr ams at  ORGDP  w i l l be extended t o  the  prop os ed i n c i n era

tor fac i l i ty .  The s pec i f i c s  of p rog ram admi n i s t rat i on and  respon s i b i l i t i es 

a re prese nted i n  Se ct i o n  4 . 6 .  

The rev i ew o f  the  pre l i mi n a ry eng i nee r i n g  de s i gn ( K/D- 5222 )  i dent i 

fi ed va r i ou s  contro l techno l o gi es wh i ch s h ou l d as s ure the protect i on of wo rke r 

hea l t h  and  s a fety .  Th ese contro l  tech no l ogi es  a re p rese nted i n  Sect i on 4 . 6  

a nd i n c l u de e n gi neeri ng contro l s ,  admi n i s t rat i ve contro l s ,  a n d  wo rke r pr otec

t i on  pract i ces . I n  add i t i on to those cont ro l s ,  a comp rehens i ve hea l t h  and 

s a fe ty pro gram  i ns t i t ut ed by ORGDP  w i l l  i nco rpo rate the PC B i n c i ne rat i o n  

fac i l i ty .  Any un s afe wo rk i ng cond i t i on s  wi th i n  t h e  fac i l i ty wh i ch a re i dent i 

fi ed w i l l be correct ed i n  accord  wi t h  good i ndu s t ri a l  hygi e ne  pra ct i ces . 

Seve ra l  age nt s wh i c h  may be  encou ntered at the fac i l i ty present a 

potent i al r i s k  of ca ncer  t o  wo rke rs ;  these i n c l ude c h l o r o fo rm ,  be n zen e ,  carbo n 

tetrach l o r i de  ( ACG I H ,  1 980 ) a nd rad i onuc l i des . Howeve r ,  the  potent i a l of 

these age nts  to  produce ad ve rse hea l th effe cts  i n  wo rke rs i s  a f un ct i on  of t he  

h az a rd p r esented by the age nt ( a s  determi ned by a dose-respo n se  funct i on )  a n d  

the potent i a l  fo r expos ure to  the a ge n t .  The con tro l  techn o l o gi es i nco rpo

rated i n to the faci l i ty des i gn , a l o ng  wi th a comp rehen s i ve hea l t h  and  s afety 

program as  p l a n n ed ,  wi l l  1 i mi t  wo rker  expos ures to th ese a gents  a nd therefore  

l i mi t t he r i s k  to wo rke r  hea l t h  and  s afety . 

2 . 1 . 2 . 9  Soc i oeconom i c  Impacts and M i t i gat i on . The p roposed fac i l i ty 

wi l l  emp l oy o n l y  2 5  pe op l e .  As a res u l t ,  the  soc i oecon om ic  i mpa ct i s  fe l t  to 

be  i n s i gn i f i cant  ( s ee Sect i o n  4 . 7 ) . The i nc rease  i n  emp l oyme nt ,  i f  a l l new 

empl oyee s  mo ved i n  from outs i de the a rea a n d  h ad a n  a ve r age fam i ly  s i ze of  

t h ree , wou l d  ge ne rate a pop u l at i on  i n c rease of  on l y  7 5 ,  wh i ch represents 0 . 0 5  

pe rcent o f  1980 pop u l at i on i n  t he study a re a .  Becau se of t h i s  extreme ly  smal l 

emp l oyment  i mpact , deta i l ed a n a l y ses  and  mi t i ga t i on st rategi es pe rta i n i ng to  

l abor  co n di t i o n s , h ou s i ng ,  p ub l i c fi n a nc e ,  ut i l i ty i mpact , a nd ot her  soc i o

economi c factors a re n ot wa rranted . 
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The potent i a l soc i oeconomi c i mpact s of the con s t ruct i on of  the p ro

posed fac i l i ty a re a l so co ns i dered i ns i gn i f i can t .  The const ruct i o n w i l l re

q u i re about 1 22 ma n ye ars  of l abor  ove r a t h ree yea r  pe r i od w i th  a peak  l abor  

force of  ab ou t  7 5 . I n  the l ab o r  ma rket of the study a re a ,  these  pe rso n ne l  

s hou l d b e  ava i l ab l e  a n d  immi grat i on o f  wo rke rs s hou l d be i n s i gn i f i can t .  

2 . 1 . 2 . 10 I mpacts  of  t h e  Max i mum C red i b l e  Acc i dent . The i mp act s of  

the maxi mum c red i b l e  acc i dent  a re de sc r i bed i n  Sect i o n 4 . 8 . The effect of 

s uch  an acc i dent  wou l d  be the re l e ase of l e s s  than  0 . 1  kg ( 0 . 2  l b ) PCB a n d  

l es s  tha n 0 . 1 5  mC i of uran i um .  Th e maxi mum dose c ommi tment est i mated to occur  

due  to  the rel ease  of u ran i um wou l d be  l e s s  than  3 mRem . Some wo rke rs wou l d 

be expos ed to  PC B concentrat i o ns i n  exc es s of 1000 u g/m3 fo r ab out e i ght  
s econds ; s i nce t h i s i s  above the occu pat i o n a l  expos ure standa rd , mi t i ga t i ve 

meas ures to reduce s uch expos ure an d/o r to f u rt her  reduce the poss i b i l i ty of 

s uch  an acci dent wi l l  be i n ve st i gated du r i ng t he act u a l  de s i gn of the 

fac i l i ty .  No ot her  s i gn i f i cant  i mpa ct s  woul d oc cur as a res u l t  of the maxi mum 

c red i b l e  acci de nt . 

2 . 1 . 3  Acc i dent  An a l yses  

The acci dent a n a ly ses a re p resented i n  t he P re l i mi n a ry Safety Ana l 

ys i s  Report ( PSAR ) a nd revi ewed i n  Sect i o n  4 . 8 . The an a l yses  i nc l ude the  

s a fety mea s ures  con s i de red s uffi c i ent  to mi n i mi ze the  probab i l i ty of acc i dent  

oc curren ce a nd mi t i gate cons eq uences s h oul d t h ey occu r .  

2 . 1 . 3 . 1  P roce s s  Acc i dent . Thor ough a n a l ys i s  of poss i b l e  acc i dents  

re l a t i n g to the p ropos ed p l a n t  de s i gn wa s pe rfo rmed i n  the  p repa rat i on of  the  

PSA R .  Wh i l e  numerous  acc i dents  were post u l at ed on the bas i s  of  the h i s to r i c 

reco rd of ope rat i on s  i nvo l ved i n  the storage , h a nd l i n g ,  a n d  p roces s i n g of 

toxi c s u bstance s ,  mos t we re e l i mi n ated  fo r the propos ed fac i l i ty bec ause of  

t he safety featu res i ncorpo rated i nto the conceptua l  de s i gn ( K/D- 5222 ) .  Mo st  

pos t u l at ed acc i de nt s  we re dete rmi n ed to  be  of s uch l i t t l e  cons eq uence s houl d 

they occu r o r  of such l ow p robab i l i ty of occu r rence du r i ng a 2 5  yea r  pe ri od , 

that t h ey c oul d be di smi s s ed  from f u rther  an a l ys i s .  The o n l y  acc i dents  found 

to  have bot h a poten t i a l  fo r occu r rence ( p robab i l i ty g reater  than  1 i n  1 0 , 000 
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t h a t  a n  event  wou l d occur  i n  2 5  years , b u t  a l l we re l es s  p robab l e  t han  1 i n  

1 0 ) , a nd a s i gn i f i cant  det r i menta l  effect s ho u l d  they occu r , were t h ree 

acc idents  wh i ch wou l d i nvo l ve f i re and/o r exp l os i o n .  Acci dent  No . 1 i s  a fi re 

i n  t he i n c i n erator s h redder  wh i ch h a s  t he potent i a l to  p roduce moderate 

con sequences  o n  the hea l t h  of  t he ope rat i ng pe rso n ne l . Acci dent  No . 2 i s  a 

f i re i n  t he l i q u i d  rece i vi ng ,  storage , o r  b l e nd i n g  ta n k ; offset con sequence s  

wou l d l i ke l y  b e  m i no r  fo r both i nter i o r  a n d  exter i o r  t a n k  f i res . Acci dent No . 

3 i s  an exp l o s i on i n  the  i n c i nerato r s h redde r ;  the  potent i a l cons eq uences of  

s uch an  accident wou l d be l oca l i zed , wi th o pe rat i n g  pe rso n nel i n  the s u r ro und 

i ng a rea rece i v i ng ser i ou s  i nj u ry o r  burn s .  It s ho u l d  be n oted that the  ana l 

y s i s a s s umed that  a number  of  s a fety systems  a nd p rocedures wou l d  have  to fa i l  

fo r the  acc i dent and  i t s  i mpacts to occu r .  A mo re t ho ro ugh  d i s cu s s i on of  

t he s e  acci dents  i s  pres ented i n  Sect i o n 4 . 8 . 1 .  

The ad ver se  co n s eq uences res u l t i n g  from an  occu r rence o f  the  one  

t hr ee po s s i b l y  detr imenta l  acci d ents  wou l d  be occu pat i o n a l  ex po s ures to 

wo rkers  i n  t he i mmed i at e  v i c i n i ty of t he i nc i n e rator  to  PCBs , smoke , a nd  

u ran i um .  No ot he r  s i gn i f i c ant env i ro nmenta l  impact s  we re i dent i f i ed fo r the se 

acc i dent s . 

2 . 1 . 3 . 2  Tran sportat i on Acc i de nt . Acc i dent s t hat cou l d  occur  d u r i ng  
t ran s po rt of PCB mater i a l s i n c l ude s i ng l e  or  mu l t i p l e vehi cl e col l i s i on s  a s  

we l l  a s  no n -co l l i s i on i nc i dent s .  The se types o f  acc i dents cou l d resu l t  i n  

f a i l u re  of the PCB  conta i ne rs .  The fi rst two a re mo re l i ke l y  to  p roduce  a 

s evere conta i ne r  fa i l u re t han  i s  the l a s t . 

Fact o rs t hat typ i ca l ly  cause  tran s po rtat i o n acci dents  i n c l ude h uman 

erro r ,  poo r d r i v i ng co nd i t i o n s , equ i pment  fa i l u re s , and  emergency s i t uat i on s . 

Ba sed o n  the sma l l numb er of  s h i pment s ,  t he t ra i n i ng and  s upe rv i s i on of  the 

i nd i v i d ua l s i nvo l ved i n  t ra n s po rt i n g  the wa ste  mater i a l s ,  a nd  the p l an to 

s ch ed u l e  s h i pment s to avo i d  bad weathe r and congested cond i t i on s ,  t he poten 

t i a l  fo r acc i dents w i l l  b e  very smal l .  S hou l d  an acc i dent occur  d ur i n g  

t ran s po rt of t he wa ste mate r i a l s ,  t he impact s ho u l d not be s i g n i f i c ant . The 

amo unt of mater i a l s  s h i p ped i n  a ny ves se l  wi l l  be smal l ,  l es s  t ha n  1 5 , 000  

l i ters  (4 , 000 ga l l on s ) ; many s h i pmen t s  i n  the tan k t ra i l ers wi l l  l i ke l y  b e  
l es s  t h a n  fu l l .  I n  add i t i o n , s hou l d  a s p i l l  occu r , i t  i s  a l so  u n l i ke l y  t hat 

a l l of t he contents  of  a vesse l  wou l d  be  rel ea sed . I n  t he event of  a comp l ete 



2-32  

s p i l l  of  a fu l l tank  t ruck , t he max i mum amount  of PCB wh i c h cou l d be expected 

to be i n vo l ved wou l d be ap pro x imat e l y  8 , 000 k g  ( 1 7 , 000  l b ) ; t he amount of 

u ran i um i nv o l ved i n  s uch  a s p i l l  wo u l d  be l es s  than  3 kg  ( 7  l b ) . 

A s p i l l o n  pavement o r  so i l  woul d be recoverab l e ,  a n d  t he a va i l ab i l 

i ty of a t r a i n ed and  equ i p ped recove ry team on  ca l l wou l d  en s u re rap i d  re

cove ry .  EPA  st udi es i n  a PC B s p i l l area s howed no  evi dence of pe rmanent  

d amage to  t he env i ronme nt two yea rs after  the s p i l I was c l eaned up  ( E PA 

904/9 - 7 6 -01 4 ) .  A s p i l l i n to a body of wate r ,  a l t hough extreme ly  un l i ke l y ,  

wou l d  c reate a mo re s i gn i f i cant  p rob l em .  S i nce PCBs  a re heav i e r than  water ,  

t h i s materi a l  woul d s i nk to the b ottom of t he stream ,  l a ke o r  r i ve r .  Depe nd 

i ng u po n  the c haracteri s t i cs o f  t h e  pa rt i c u l a r  body of  water , recove ry may o r  

may n ot be pos s i b l e .  Un rec o ve r ed  materi a l  woul d add to t he exi s t i ng b ur den  of 

PCBs i n  the env i ronme nt , e s t i mated to be 68 , 000 , 000 kg ( 1 50 , 000 , 000 l b ) i n  the 

U . S . ( E PA 560/6- 7 6 -00 5 ) . Th e ma jo r i mpa ct from free PCBs i n  t he e n v i ro nment 

i s  b i oaccumu l at i on  i n  t he food ch a i n  and s ub sequent depos i t i o n i n  human 

t i s s ue s . The i mpa ct of the ad di t ion  of the smal l amount of PC Bs a n d  uran i um 

to  the env i ronment  wou l d be a n  i ns i g n i f i cant i nc rease i n  the cumu l at i ve 

expos ure to t hese s ubsta nces ( a nd to rad i o a ct i vi ty from t he  ura n i um ) . The 

effect s of  PCBs  a nd of rad i oact i v i ty a re de scr i bed i n  Sect i on 4 . 5 .  

2 . 1 . 3 . 3  Acc i dent  P revent i on Mea s u res . The i nc i nerat i on fac i l i ty 

w i l l i nc l ude s eve ra l  feat ures wh i ch w i l l c ombi ne  to reduce t he ri s k  as soci ated 

wi t h  acci dents  at  the p ropo sed faci l i ty .  These featu res i nc l ude mon i tori ng  

and  protect i on syst ems , admi n i s trat i ve contro l s ,  ve nt i l at i on sys t em , f i re pro

t ect i on system , a nd exp l os i on and p res s u re safety mea s u res . These  are  d i s 

cu s s ed i n  Sect i o n  4 . 8. 3  a nd Ap pe nd i x  L .  Wi th  prope r  adherence to t he acc i dent  

p revent i on meas ures , the  l i ke l i hood of  det r i menta l  a ffect s on  ma n and  the 

e nv i ro nment w i l l b e  mi n i ma l . 

Acci dent prevent i o n mea s u res fo r t ra n s po rtat i o n act i v i t i es center  on 
t he conta i ne rs  to be u s ed .  Adherence to Depa rtment of Tra ns po rtat i o n  (DOT ) 
reg u l a t i on s  rega rd i ng cont a i n er  s pec i f i cat i o n s  wi l l  res u l t i n  the  ut i l i za t i on  

of  d rums a nd t a nk t rucks wh i ch w i l l meet o r  exceed al l n ec es sa ry  s a fety re

qu i rement s .  Safe conta i n e rs cou p l ed w i th  prope r route se l ect i on ,  d ri ver  

t ra i n i ng , veh i c l e  i ns pe ct i o n , a nd caref u l  s chedu l i n g  w i l l mi n i m i ze the  ri s k  of 
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bot h  accidents and envi ronme ntal i mpact shou l d an  acc i dent occu r .  Shou l d  an  

acci dent oc cur in  s p i te of t he acc i dent prevent i o n  mea s u re s , eme rgency re

s ponse  teams wi l l  be ava i l abl e to mi ti gate and cl ean up any resul t i ng s p i l l  

( Lon g ,  Apr i l , 1981 ) . 

2 . 1 . 3 . 4  Spi l l  Conta i nment and  Cont rol . Pre l imi nary s p i l l prevent i o n  

a nd control  p l a ns a re be i ng prepa red i n  accord wi th t h e  Tox i c  Substances 
Control  Act ( Lo ng , Apr i l ,  1 981 ) . Conta i nment d i kes wi l l  be const ructed fo r 

t he proposed i nci nerati on faci l i ty to  capture any s pi l l s  and prevent 
contam i nat i on of the so i l s  or water out s i de t he faci l i ty .  The feat ures  a nd 

p l ans  a re desc ri bed i n  mo re deta i l  i n  Sect i on  4 . 8 . 3  a nd i n  Append i x  L .  

2 . 2  The No  Act i on (Sto re and  Del ay ) Al ternat i ve 

Th e reg u l ati ons wh i ch impl ement the Na ti ona l  En v i ronmenta l  Pol i cy Act 

( NEPA ;  40 CFR 1500 -1508 ) requ i re that a n  envi ro nment a l  i mpact statement ( E I S ) 
a ddress  t he env i ronmental consequences of not tak i ng any act i on ; t h i s i s  known 

a s  the  "no act i on a l ternat i ve "  (40 CFR 150 2 . 14 ( d ) ) . Wi th  res pect to the  PCB 

c ontam i nated materi a l s n ow sto red a nd i n  serv i ce at t he fi ve fac i l i t i es 

mana ged by DOE Oa k R i d ge Operat i on s , the  no a ct i on a l ternat i ve i s  to cont i nue  

to  sto re these mater i a l s i ndefi n i te l y a nd to  add to  storage other  PCB contam

i nated mater i a l s as they a re removed from serv i c e .  Th i s  act i on wou l d  on ly  

d el ay unt i l  some future  t i me the n eed to  d i spose of t hese  mater i a l s i n  a n  

env i ronmental l y  acceptabl e manner , e i t her  unt i l  an  i nci nerator fac i l i ty i s  

c onstruct ed or an  a l t ern at i ve process i s  devel oped and a va i l abl e .  Th i s  sec
t i on  de sc r i bes the ba rri ers to i ndef i n i te storage and  s ummar i zes t he impact s  

of  a potent i a l  deci s i on to sel ect the n o  act i on ( sto re and de l ay ) al ternati v e .  

2 . 2 . 1  Regu l atory Con s i de rat i ons  to No Act i on (Store and  De l ay ) 

Th e reg u l at i ons wh ich  i mpl ement t he Toxi c  Substances Control Act 
(TSCA ; 40 CFR 7 6 1 ) pl ace def i n i te l imi t s  on the  l ength of t ime that PCBs and  

PC B contam i nated materi a l s may be  sto red before thei r d i s posal . Under t hese  

r eg u l at i on s , PCB contami nated materi a l  stored prior  to January 1 ,  1 983 must  be 
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removed from sto rage and di sposed of t hrou gh a n  approved method before Janua ry 
1 ,  1984. Further , PCB contami nated mate ri a l  removed from se rv ice  and stored 

a fter Janua ry 1 ,  1983 must be di sposed of wi th i n  one year from t he date when 

i t  i s  p l aced in s torage . Se l ect i on of the no  act i on ( store a nd del ay ) a l te r

nati ve wou l d del ay d i sposa l  of these materi a l s beyo nd the t ime proj ected fo r 

the proposed act i on and  unt i l  a met hod o f  d i s posa l  cou l d be i mpl emented and 

t he back l og of sto red PCB contami nated materi a l s i n  storage cou l d be 
proces s ed .  Under the  no act i on a l ternat i ve ,  DOE wou l d  not s how a c l ear i ntent 

to ope rate i n  accord wi th t he i ntent of TSCA a nd the regu l at i on s  at the 

ear l i est pos s i b l e t i me . 

2 . 2 . 2 Requ i rements for Management of PCB Mater i a l s 

When p l aced i n  storage pri or to di s posal , PCB contami nated materi a l s 

wi l l  be sto red i n  ac corda nce wi th  the EPA regu l at i on ( 40 CFR 761 ) .  In  

addi t i on , conta i ners u sed to  store a nd trans port l i qu i d  PCB mater i a l s wi l l  

comply wi th the speci fi cati ons  of t he De pa rtment of Trans portati on ( 49  CFR 

1 7 3 . 346 ) .  These  reg u l at i on s , toget her wi th pruden t management to protect the  

envi ronment from further PCB contam i nati on , requ i re a number of  precaut i on s  

dur i ng  storage a nd t he ha nd l i ng of  the  materi a l  pr ior  t o  a nd dur i ng  storage . 

These precauti ons  wou l d requ i re the construct ion  of addi ti onal  fac i l i t i es , t he 

empl oyment of personnel , and a numbe r of ot her act i on s .  Some exampl es  o f  the  

n ecessary precauti ons  i nc l ude : 

• Empl oye es tra i n ed to reduce  the number of errors  that often cause 
sp i l l s ;  

• I n spect i on procedures ; 

• Seconda ry conta i nment fo r the s torage area s to conta i n  a ny s p i l l ed 
PC B l i qu i ds that may ot herwi se contam i nate s urface and ground 
water re sources ; 

• Sp i l l  c l eanup equ i pment provi ded and  ma i nta i n ed ; 

• Su ffi c i ent  secur i ty fo r PC B storage area s ; 

• Sp i l l  predi ct i o n  model i dent i fyi n g  s uch paramete rs a s  fl ow a nd 
d i rect i on ;  a nd 

• Re cords e stab l i shed a nd ma i nta i ned . 
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Th e no  act i on a l ternat i ve wou l d req u i re the con s t ruct i on and  ope rat i on of  

l a rge r  s uch fac i l i t i es for a l o n ge r  per i od than  woul d the pr opos ed act i o n .  

2 . 2 . 3  Impacts o f  the No Act i on ( Store and  De l ay )  Al ternat i ve 

Se l e ct i on  of t he no  a ct i o n  ( s tore a nd del ay )  a l ternat i ve woul d r es u l t  

i n  a number  of impacts u po n  the env i ronme nt ,  wh i ch a re de sc r i bed i n  mo re de

t a i l  b el ow . Th es e der i ve '  from two ty pes of s o urce s .  Fi rs t ,  t he no  a ct i o n  

( s tore a n d  de l ay )  a l t e rnat i ve wou l d res u l t i n  i nc reased impact s due to pro

l o n ged  s to r age of  l a rger  amounts of  t he  PCB materi a l s . Second , the n o  a ct i o n  

( store and  de l ay )  a l ternat i ve wo u l d res u l t i n  t he neces s i ty fo r D O E  to  i mp l e

rrent , at a l ater  dat e ,  s ome rret hod o f  di s pos a l  a nd i n cur  the i mpa ct s  as so ci at 

ed  wi t h  that d i s po s a l method .  

2 . 2 . 3 . 1 E ff l uents  from Sto rage . The probab i l i ty of a s p i l l  occur

ri n g  wi th i n  a prope r l y  des i gn ed a nd ope rated s to r a ge fac i l i ty i s  smal l ,  if  the 

wa ste PCB  materi a l s have been packaged and  s to red accordi n g  to  EPA gu i de l i nes . 

Howeve r ,  the ch a nce of t he acc i de nt occurr i n g  a l ways exi sts  a nd the r i s k  

i nc reases  wi th t h e  vo l ume stored a n d  t he l engt h o f  sto rage . Effl uents  cou l d 

res u l t from fi res , expl os i on s , a nd va n da l i sm ,  as  wel l a s  from ha nd l i n g a nd 

l eak s o r  sp i l l s .  

E ff l ue nts  from t he s to re a nd del ay a l te rnat i ve woul d be l i qu i d , ga s

eou s ,  a n d  s o l i d  mater i a l s .  Ga seou s emi s s i on s  wou l d  res u l t from vo l a t i l i za t i on 

of s p i l l ed or  l e aked PC Bs  a nd red rummi ng of  dete r i o rated d rums . So l i d wastes  

wou l d  i n c l ude dete r i o rated o r  l eaky d rums , so rbent mater i a l s  u sed to c l ean  up  

s p i l l s ,  a nd ot he r mater i a l s  ( s uch as  so i l ) cont ami nat ed as  a res u l t  of  s p i l l s  

o r  l eak s .  F i re and s to rm water  from d i ked a reas  cou l d conta i n  t races of  PCB  

a nd ot her  o rga n i cs p i cked up  from l e aked or  s p i l l ed wa ste  materi a l s .  

Th e effl uents  from t h e  no  act i on a l te rnat i ve wo u l d  n o t  b e  s i gn i f i 

ca nt un l es s a ma jo r sp i l l o r  l e ak  oc curred . Howeve r ,  di s pos a l  of th ese s tored 
mater i a l s mu st  u l t i mate ly  occu r ,  a nd  emi s s i on s  and  effl uents  wi l l  be attendant 

to t he s e l e ct ed rret hod of  di s pos a l . Fo r examp l e ,  i f  the  propos ed act i o n  i s  

se l ected a s  the method , t hen  the effl uents  wou l d  be the same as  those des

c r i b ed i n  Se ct i o n  4 . 1 .  
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2 . 2 . 3 . 2  Impacts of Effl uents on the  E n v i ronment . The no act i on 

( s tore a nd del ay )  a l ternat i ve wa s exami ned fo r poten t i al i mpact s on the  env i 

ronment . The envi ronmenta l impact s a re i n s i gn i fi cant un l ess  a maj or  spi l l  o r  

l ea k  occurs . It i s  a s s umed t hat the  PCB wa ste  mater i a l  i s  stored i n  accord

a nce wi th  EPA regu l a t i on ( 40 CFR 761 ) .  

2 . 2 . 3 . 2 . 1 Ai r .  The no act i on ( s to re and de l ay )  al ternat i ve wa s ex
ami ned for t he pot ent i a l  impact s on the a i r  env i ronment . Genera l ly ,  ga seous 

emi ss i ons wou l d  enter t he atmosphere when mi nor l eaks  or sp i l l s  a nd red rumming  

occ urs . The se emi s s i ons  wou l d have a n  i ns i gn i f i cant  i mpact on the  a i r  q ua l 

i ty .  Howeve r ,  i n  ca se of a maj or  s p i l l ,  a i r  contam i nat i on wou l d occu r ,  re
s u l t i ng i n  di s pe rsa l  of the wa ste mater i a l s i n to the  env i ronment , i ncrea s i ng  

t he ex pos ure of h uma ns to t hese ma teri a l s .  

2 . 2 . 3 . 2 . 2  Wa te r .  The a l t erna t i ve of cont i n ued stora ge of the wa ste 
mate r i a l  wa s eva l uated fo r potent i a l impact s on the  water env i ro nmen t .  De

pendi ng on t he l engt h of t i me t ha t  sto rage wou l d be ant i c i pa ted , a regu l a r 

program of fac i l i ty ma i ntenance wi t h  transfer  of contami nated materi a l  from 

d rums of que st i onabl e i nteg r i ty to  new drums can be expected . Transfer  wou l d 

take pl ace i n  a n  encl osed a rea wi th  precaut i on s  s uch a s  curbs or  di kes and  a 

s pi l l cont rol prog ram to  prevent the i n ev i ta bl e ac c idents  from a ffect i ng areas 

out s i de t he bu i l d i n g where the mate ri al i s  s tored . 

Ve ry smal l amounts  of  contami nants  wou l d be emi tted to t he atmosphe re 

du r i ng redrummi n g .  Thes e woul d have an  i n s i gn i f i cant  effect o n  water  q ua l i ty .  
In  t he case of a maj or  sp i l l , t he wa ter contami nati on  scenari o wou l d  

depend u pon the  vo l ume o f  t he s p i l l  a nd i t s l ocat i on . The poten t i a l  for s i g

n i f icant  i mpact on  t he qua l i ty of surface and g roundwa ter cou l d exi st , but 

s uch contami nat i on wou l d  not be expect ed to occur . Contami nat i on of water 

resou rces wou l d  eventua l l y  expose  t he huma n popu l at i on to i ncreased amounts  of 

the  chem i cal s a nd rad ionucl i des i nvol ved . 

2 . 2 . 3 . 2 . 3 Occu pat i onal  and  Publ i c  Hea l t h .  The potent i a l  for expo

s ure of wo rke rs to  PCBs or  other chemi cal s from t he no act i on ( store and 

del ay )  a l ternat i ve woul d be dependent u pon t he freq uency and  s everi ty of  
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s p i l l s ,  t he freq uency of  red rummi n g  and  the persona l  p rotect i ve eq u i pment  and  

mi t i gat i ve meas ures empl oyed . I f  EPA a nd N I OS H  gu i de l i n es a re fo l l owed , o c 

cu pat i on a l  i mpact s  wou l d  l i ke ly be  i n s i gn i f i cant . 

P ub l i c he a l t h  i mpa ct s from the n o  a ct i on  ( s tore a nd de l ay ) a l tern a

t i ve wou l d l i ke l y  be  i ns i gn i f i cant un l e s s  a maj o r  s p i l l  occu rs . The i mpact of 

a major s p i l l wou l d be the expos ure of h uma n  pop u l at i on to i nc rea sed d oses  of  

the chem i ca l s i nvo l ved ; t he effect s of  such  expo s u res a re addres sed i n  

Ap pe n d i  x J .  

2 . 2. 3. 3  Ot her  Waste Materi a l s .  I n  ad di t i on to the  PCB  cont ami n at ed 

mater i a l s now i n  s to rage and  i n  se rvi ce , the p roposed act i on wou l d re s u l t i n  

the di s pos al  of ot her  h aza rd ous o rga n i c  wast es a n d  PC B cont ami nated so i l  fr om 

a fo rme r wa ste o i l l a nd f a rm .  The p resent ma nagement of these  mate ri a l s wou l d  

cont i n ue unde r  the no a ct i on a l ternat i ve .  No n-PCB wast e mate ri a l s  woul d be 

sto red and con t i nue  to s tock p i l e  wi th  the p rob l ems a s soc i ated w i t h  such  stor

age .  Waste o i l  conta i n i ng l es s  than  5 p pm PCBs  woul d cont i n ue to  be 1 a nd 

farmed . T he  fo rme r wa ste o i l 1 a ndfarm a rea wou l d rema i n  i n  p l ace , a nd the 

e n vi ro nment a l  i mpa ct s a s soci ated  wi th  the  PC B cont ami nated so i l s woul d 

cont i nue . These i mpact s i nc l ude the rel ease  of chemi ca l s i nto  t he env i ronme nt 

wi t h  eventua l  i n c rease i n  h uman expos ure to s uch ch emi ca l s ;  the  effe cts of 

expos ure  a re d i sc u s sed i n  Appe nd i x J .  

2 . 2 . 3 . 4  Summa ry of  Impact s . Wi th t h e  n o  act i on a l ternat i ve ,  the 

proje ct ed ou t l ay of 30 mi l l i on dol l a rs for the propos ed act i on  i s  avo i ded a s  

we l l  a s  t h e  env i ronme nta l  impact s  of  t h e  p roposed act i on .  However ,  the sav

i ngs a re t empo ra ry ,  s i nce c osts  a nd i mpa ct s  w i l l be i n curred when  a n  u l t i mat e  

d i spos a l  method i s  se l ected . 

The e n v i ro nment a l  effe ct s of the n o  a ct i on a l ternat i ve wou l d be n eg

l i g i b l e  u n l es s  a maj o r  s p i l l  o r  l eak occu rs . Howe ve r ,  u l t i ma te l y , d i s posa l  of  

the  PC B s  mu st oc cur  and  t he e n vi ro nment a l  effe ct s  wou l d be  atte n da nt to  the  

d i spos a l  method u sed . Th u s  the no act i on a l t e rnat i ve wou l d  n ot avo i d  i mp acts 

u pon t he e n vi ro nme n t ,  but wou l d de l ay t hose i mpact s  wh i l e i nc reaS i n g the r i s k  

of  acc i de nta l  re l ea se  from s to rage and  t he i mpact s a s soc i ated w i t h  s uc h  re

l eas e .  The pr i ma ry i mpact woul d be i nc reas ed expos ure of the h uman  p op u l at i o n  
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to the chemi c a l s and  rad i onuc 1 i des  i nvo l ved and  to the  h ea l t h  effects of  s uc h  

expos ure . 

2 . 3  C hemi ca l  Des t ruct i on A l ternat i ves  

As  a l te rn at i ves to  t he  propos ed i n c i ne rat i o n  met hodo l ogy , ot he r means  

of  d i spos i ng of the  wa ste ma teri a l s we re exami ned .  The a l t e rn at i ve methods 

that  were de emed most ap propri ate a re gener al l y  l ab el l ed as  ch emica l  dest ruc

t i on met hods . The re a re a va ri ety of chemi ca l  proce s ses  that a re ava i l a b l e  to  

treat di fferent types of  wast e ;  h owever  t h e re a re ve ry few ch emi c a l  proces ses  

p resent l y  i de nt i f i ed a s  be i ng capab l e  of  d i spos i ng of  PCBs , a nd none  h a s  been 

ap pro ved by EPA for genera l u se i n  des t royi n g  PC B s .  Al l of t h ese  proces ses  

ope rate at  mode rate tempe ratures ( l es s  than  500  C ) t o  t he rma l l y  or  chem i ca l ly  

degrade t h e  PC B o r  ot he r waste s .  I t  i s  un ce rt a i n i f  a ny ch emi c a l  proc es s ca n 

be  u sed to  deg rade PCBs  i n  the  presence of ot h e r  ch l o r i nated s ub s tances wh i ch 

exi s t  i n  t h e  waste  s t re am .  

Append i x  C p resents  a n  eva l uat i on o f  the  p roce s se s  mo s t  l i ke l y  to  

h a ve t he  di s pos al c apab i l i t i es n eeded a nd t he  pros pe ct s of c ommerci al  demo n 

s t rat i on by 1 985 , togethe r  w i th an  a s se s sment  o f  p roba b l e i mpact s .  The 

proces s fo r PC B a nd ot he r waste di s pos a l  w i l l be r eq u i red to be c omme rci al l y  

a va i l ab l e  i n  1 9 85 i n  orde r fo r a fac i l i ty to be con s t ructed at ORGOP by 1 987 . 

Th i s  factor e l i mi n ates  ma ny w i de l y  di s cus s ed concept s for the  dest ruct i on of 

PCBs , s i nce mo s t  such proces ses  a re at  an  ea r ly  stage of deve l opment  and w i l l  

n ot be a va i l ab l e  i n  the fo reseeab l e  fut ure fo r t he types of wastes i n  t he  

wa ste mater i al s i nve ntory at the fi ve DOE  Oa k R i dge Ope rat i on s  fac i l i t i es .  

Th ree ca n d i date proces ses  we re exami n ed :  t h e  SunOh i o  PCBX proces s ,  

t he Goodyea r sod i um n aptha 1 i de proces s ,  a n d  wet a i r  oxi dat i o n .  As desc r i bed 

i n  Ap pe n d i x  C a n d  s hown i n  Tab l e 2-4 ,  none of the proces s es h ad the demo n 

s t rated capab i l i ty to d i s po s e  of the ent i re i nve ntory o f  o rga n i c  wa s te mate

r i a l s generat ed and  s to red at the DOE  fac i l i t i e s .  I n  pa rt i c u l a r ,  none  of t h e  

p roces ses  has  been demo n s t rated to  de st roy o r  remo ve PCB  a nd  o rga n i c  con

tami n at i on i n  so l i ds and  so i l s ,  o r  to  destroy PC Bs i n  the  presence of vo l at i l e  

o rga n i c  so l ve nt s  and water .  Th u s , n one i s  p rese nt l y  k nown to rep resent an 

a l tern at i ve to dest ruct i on by i n c i n ce rat ion  for the e nt i re waste i n vento ry .  



TABLE  2-4 .  TECHN ICAL COMPARI SON OF CHEM ICAL DE STRUCT ION  ALTERNAT IVES  W I TH PR OPOSED ACT I ON 

Techn i ca l  I s s u e  

Wi l l  t he process  d egreade PCBs i n  o i l ?  

Wi l l  the  process  e f fect i vel y degrade PCBs i n  
t he presence o f  chl or i n ated o rga n i c  compounds  

Wi l l  t he process effect i ve l y  d eg rade 
PCBs i n  t he presence of wa ter?  

Wi l l  t he process  d egrade PCBs  a nd othe r 
o rq a n i c s  i n  so l i d s  a nd so i l s ? 

Does t he process  requ i re toxi c o r  
hazardous  materi a l s ?  

Are byprod uct s o r  process wa stes  l i ke ly  to be 
tox i c  o r  haza rdou s o rga n i c  substances?  

Wi l l  t he process  requ i re a second a ry proces s  
to dest roy o r  degrade process  water?  

Wi l l  t he process  res u l t  i n  an  i ncrease i n  t he 
vol ume o f  uran i um contam i n ated mate r i a l s 
requ i r i ng d i s posa l ?  

Source : De r i ved from Append i x  C .  

PCBXa 

Yes 

Un known 

Un known 

No 

Un known 

Ye s 

Li ke ly  

Li ke ly  

Sod i  urn 
Naphtha l i de 

Yes 

Li ke 1 y 

Unl i ke ly  

No 

Yes 

Ye s 

Yes 

Li ke ly  

Al te rnat i ve 
Wet Ai r 

Oxi dat i on 

No 

No 

No 

No 

No 

Ye s 

Nob 

Noc 

Proposed 
I nci n e rator 

Ye s 

Ye s 

Yes 

Ye s 

No 

No 

No 

No 

a .  The PCB X  process  i s  propr ietary a nd l es s  wel l known t han t he other proces ses ; however , t hi s col umn 
represents  an a s sessmen t  ba sed on ava i l ab l e  i nfo rmat i on .  

b .  PCB dest ruct i on has  not  been d emon strated ; o x i d a t i o n  o f  h i g h mo l ecul a r  we i ght c ompounds  may produce 
l ow-mo l ecul a r  we i g ht haza rdous  o r  tox i c  o rgan i c s . 

c .  I f  sod i um o r  another chl o r i n e  scavenger were added , there  wou l d  be an i ncrea se . 

N 
I 

W 
1.0 



2-40 

Th e p roba b l e impact s of t he t h ree p roces ses  we re compa red , a s sumi ng  

that each c oul d e i ther  des troy or  decont ami n ate the ent i re wast e  mater i a l s  

i nve nto ry .  Beca u se the proces ses  a re not we l l k n own and  muc h  of the 

i n fo rmat i on on the PC BX  process  i s  propri eta ry ,  a numbe r of a s s umpt i o ns  we re  

req u i red . Howeve r ,  t hese a s s umpt i ons  a re bel i eved to rea sonab ly  rep res ent the 

l i ke l y  i mpa ct s  of ea ch process  i f  i t  we re capab l e  of  di s pos i ng of the e nt i re 

wa ste mater i a l s i nve ntory .  The res ul t of th i s  comp a r i son  i s  s h own i n  Tab l e  

2- 5 .  I t  may be seen that ea ch of the  ca n d i date proces s es i s  l i ke ly to h a ve a 

more s i gn i f i cant nega ti ve impact on the env i ronme nt ,  g i ven t he  wa ste i n ventory 

i n vo l ved . 

TABLE  2- 5 .  SEL ECTED IMPACTS E X PECTED  FROM CHEMI CAL 
DESTRUCTI ON  ALTER NAT I VE S ,  COMPAR I SON TO PRO POSED I NC I NERATOR 

Impacta 

A i r Emi s s i on s : 
O rga n i c  Compounds  

( un l es s  i nc i n e rated ) 
Pa rt i cu l ates a nd Met a l s 
Ac i d  Gases  

L iq u i d  Eff l ue nt s :  
Tota l  D i s so l ved S o l i ds 
O rgan i cs 
Th erma 1 E ffect s 

So l i d Wast es/S l ud ges 
Wo rke r  Exposure  to Toxi c 

a n d  Haza rd ou s Ch emi c a l s 
Vo l ume of Rad i oact i ve Mate

ri a l s Req u i ri ng  Man agement 

Sou rce : See text and  Appe nd i x  C .  

PCBXb 

U n k nown 
Sma l l e r  
U n k n own 

U n k n own 
U n kn own 
La rge r 
La rge r 
Same o r  
La rge rC 

La r ge r  

A l te rnat i ve 
So d i  um 

Naphth a l i de 

L a rge r 
Sma 1 1  e r 
U n k n own 

La rge r 
La r ge r  
La rge r 
La rge r 

La rge r 

La rge r  

We t A i  r 
Oxi dat i on 

La rge r 
Sma 1 1  e r 
L a rge r 

U n k n own 
U n kn own 
U n k n own 
Same 

La rger  
Same o r  
La rge r 

a Bas ed on  ass umed ope rat i ng ch a ra cte ri st i cs of the proc es s es from ava i l ab l e 
l i terature ; s ee text . 

b Th e PC B X  proc es s i s  propri eta ry a nd l es s  wel l kn own than  the  ot he r 
proce s ses ; h oweve r ,  t h i s  co l umn rep resents  a n  a s se s sme nt based on 
a va i l ab l e i n fo rmat i o n . 

c Depe nds upon  ch emi ca l s wh i c h  a re u sed ; t hese  a re p rop r i eta ry to Su n  Oh i o .  
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Th us , t he c hemi cal  processes  l i ke l y  to be ava i l ab l e fo r imp l ementa 

t i o n  by the  s ta rt of  co n s t ruct i o n of  the  pro posed fac i l ty do not meet t h e  

tech n i c al req u i rement of  the  d i sposa l  o f  the  ent i re wa ste i nvento ry .  I n  

addi t i o n , i f  t h ey were c a pab l e o f  meet i n g  t hese  requ i rement s ,  each wou l d 

p robab l y  resu l t i n  mo re s i g n i fi cant  n egati ve impact s on  the  env i ronment . 

2 .4 A l t e rnat i ve Routes  

Al ternat i ve routes  fo r the  s h i pment  of  wa stes from Paduca h  and  

P i keton a re de scr i b ed a nd a n a l y zed i n  Ap pend i x  B and  a re presented here o n l y  

b ri efl y .  From P i keto n t o  ORGDP , I n te rstate 7 5  i s  t h e  o n l y  fea s i b l e  route fo r 

much of  t he  di sta n ce ; a l t e rnat i ve s  on l y  ex i s t  between P i keton a nd  the  I nter

state  75  - - I n terstate 64  i nterc hange near  Lex i ngto n , KY , a nd between Lake 

C i ty ,  T N  and ORGD P .  The se  a l ternat i ve s  are presented i n  F i g u re s  2 -6 and 2 - 7 .  

F rom Paducah  t o  ORGD P , t he o n l y  fea s i b l e  route  i s  t h e  p roposed route , except 

from t he i ntercha nge of I n terstate  4 0  and TN 58 to ORGD P ; F i gu re 2-8 p re sent s 

t h e  a l t e rnat i ve s  fo r t h i s  segment  of  t he  route . 

These  a l ternat i ves  were c ompared wi t h  t he pro po sed route i n  t e rms o f  

a numbe r  of  c r i te r i a , a s  de sc ri bed i n  Appe nd i x  B .  These  c ri ter i a i nc l uded the  

percentage of  l i mi t ed-acces s fou r- l ane  d i v i d ed h i ghway , t he o vera l l d i stance , 

t he numb e r  of  st reams , l ake s , a nd  ri ve rs c ro s sed , a nd the number o f  metro

po l i ta n  a reas  t h ro ugh wh i ch t he  route pa s se s . Tab l e 2-6  present s a s umma ry of 

t he  ad vantages a nd  d i sad va ntage s of  each of  t he  a l ternat i ve route segme nts , 

i n c l ud i ng t he  propos ed route where a l ternat i ves ex i st .  I t  may be seen that  

t he propo sed route s  reduce  the  probab i l i ty of  a rel ease  of  the  wa ste mater i a l s 

to the  e nv i ro nment  by r ed uc i ng  t he l i ke l i hood o f  a n  acc ident , a nd a l so reduce 

the l i ke l y  e nv i ronmenta l  impacts  of  a rel ease , by a vo i d i ng po p u l ated a reas  and 

bod i e s  of  wate r .  Shou l d  a s p i l l  occur , the impa ct s  wou l d depend u pon t he  

s pe c i f i c l ocat i o n  and  extent  of  t he  s p i l l .  These  i mpacts  a re d i s c u s sed i n  

Sect i o n  2 . 1 . 3 . 2 . 

2 . 5  A l t e rnat i ves E l i m i nated f rom Deta i l ed Study 

The regu l at i o ns wh i ch imp l ement t he  Nat i o n a l  E n v i ro nmenta l Po l i cy Act 

(4 0 C FR 1 500-1 508 ) req u i re that an env i ro nmenta l i m pact statement  " exp l o re and  



Q 

AL TERNATIVE I 

ALTERNATIVE I I  

ALTERNATIVE I I I  

- : 0 Z I ::I: 

,.... "" 

� 
I 
\ 
) 
\ 
\?P 
\ 
\ 
I ........ 

L E X I NG TON . 

,/ ", 

" 

@ l ,../,� WASH I NG TON C.H.  

�- '@). .,,>!Y 
''- ... C H I L L I COT H E  

I 
, 

Jfffff 

PORTSMO UTH 
G ASEOUS 

D I F F USION PLANT 

r 
I 

r ./  

cd" W-
_ . - . - . -

� 

r. 64 . -. J - ' H UN�;;;GTON 

/ 
.1 ) 

\ 
'" '/" '- '-' 

� -'-' 
. -., . -� ' 

KILOMETERS r 10 20 30 40 50 

I 
o 1 0  20 30 

MILES 

" i:.  \ L  
" . ? 

" ) 
'-, 

\ 
• \ 

F I GURE 2- 6 .  ALTERNAT I VE ROUTES : P I KETON TO I NTERSTATE 75 

N 
I .p. N 



' 
' -

""' " 
, 

K I LOMETERS J o 5 8 I 

r: = = : 
" 0 5 J 

, _ _ M I L ES I -- - ........ - - - - ---- - - --1  

London 
County 

R oane 
County 

S) 

\ 
� 

J I 

�
\..Jt.� 

\�C'(\ 
C\.. 

- - ALTERNATIVE I 

- - - A L T E RNATIVE I I  

• - - ALTERNATIVE I I I  

1=:=::::1 OA K RIDGE RESERVATION 

rzm OAK R IDGE 

F I GURE 2- 7 .  ALTERNAT I VE ROUTES : I NTERSTATE 75 to ORGDP 

N 
I � W 



41 PADUCAH 
K I LOMETERS 

o 5 B f"'"S-J L;;;;;j W � 
I o 5 

M I LES 

'\... -, 
PROPOSED 

- - ALTERNATIVE I 

ALTERNATIVE I I  

- - - -- AL TERNATIVE I I I  

k=:{J OAK R IOGE R ESE RVATION 

� OAK RI OGE 

I 

� I 

x 
, , Knox I County 

( 

� 

F I GURE 2-8 .  ALTERNAT I V E  ROUTES : I NTERSTATE 40 to ORGDP 

I - � - / -- - -' - � 

- ..) 

KNOXV I L L E  

N 
I +:> +:> 



TABLE 2- 6 .  ADVANTAGES AND DI SADVANTAGES OF  TRANSPORTAT ION ROUTES COMPARED TO P ROPOSED ROUTES 

Mea s u re of Compari son
a 

Length o f  Route ( s hort ) 

Percen t Four Lane H i g hway ( h i g h )  

Mi l es of Two Lan e H i g hway ( l ow )  

Percent L imi ted Access H i g hway ( h i gh )  

Maj o r  Urban Area s Tra n s i ted ( l ow)  

Minor Urban Area s Tran s i ted ( l ow )  

Conges ted Areas/Mi l e s ( l ow )  

Numbe r o f  Creek Cro s s i n gs ( l ow )  

Numbe r o f  Lake and Ri ver Cro s s i ng s  ( l ow )  

Mi l es Al on g Bod i es of Wa ter ( l ow)  

Sou rce : Deri ved from Append i x  B .  

Pi keton to 1 -75 

1 - 64b 
US 68 

+ + 
+ 
+ 

+ + 
+ 

+ + 
+ + 

1 -7 5  to ORGDP 

Merchants 

+ 
+ 
+ 

+ 

TN 61  

+ 
o 
o 
+ 

o 

1 -40 to ORGDP 

TN 62 

+ 

+ 

o 

o 
o 

TN 95 

+ 

+ 
o 
o 

o 

a .  Di rec t i on of advantage (+ ) gi ven i n  p a rent hes i s .  Code : + advan tage , - d i sadvantage , 0 no di fference . 
b .  Route l a bel s a re deri ved from t he maj o r  u n i que segment or i ntersect i on o f  that pa rti c u l ar  route . 

See fi gures , text and Append i x  B fo r a comp l ete descr i p t i on of t he route s . 
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obj ect i ve l y  eva l uate a l l rea sonab l e a l ternati ve s , a nd fo r a l te rnati ves wh i ch 
we re e l imi nated from deta i l ed study ,  br i ef ly  di scus s  t he rea sons for t hei r 

hav i ng been el imi nated ( 40 CFR 1502. 14 ) . "  The purpose of  th i s  sect i on i s  to 

de sc r i be f i ve types of a l ternat i ves  a nd t he rea sons why t hese a l te rnat i ves  

h ave been el imi nated from deta i l ed study .  These types of a l ternat i ves  i n cl ude 

commerc i a l  di s posal , a l ternat i ve proces ses , a l ternat i ve s i tes , mul t i p l e  i nci n

e rato rs , a nd a l t ernat i ve mode s of t ranspo rtat i o n .  A prel im i nary ana lys i s  of 

these i nd i cates that they a re not rea sonabl e a l te rnat i ves , e i ther  because  they 

a re not fe as i b l e  courses  of act i on  open to the Depa rtment of Energy o r  because 

t h ey wou l d  res u l t  i n  econ om i c  costs a nd envi ronmental impact s c l ear ly  more 

a dve rs e than those a ssoci ated wi th t he proposed act i on .  

2 . 5 . 1  Commerci a l  D i sposa l  

Commerc i al di sposal  i s  not a feas i b l e a l ternat i v e  fo r t h e  Depa rtment 

of Ene rgy pr ima r i l y because  t here a re no commerc i a l  d i s posal  faci l i t i es wh i ch 

have the necessary l i censes to accept and d i s pose  of t he wa ste mater i a l s 
i n vol ved , nor  i s  there a ny rea son to be l i eve t hat a ny commerci a l  faci l i ty wi l l  

have s uch l i cens es i n  the  fo reseeabl e fut ure . To accept fo r d i sposa l  the  

wa ste mater i a l s  i nvol ved , a commerci a l  fac i l i ty wou l d  be req u i red by l aw and  

r eg u l at ion  to have a l i cen s e  from t he EPA fo r d i sposal of  mater i a l s conta i n i n g 

mo re than  500 ppm PCB , a s  de scr i bed i n  Sect i on 1 . 3 . 1 . A comme rc i a l  fac i l i ty 

wou l d a l so be req u i red to have an NRC l i cense to rece i ve , p roce ss , a nd d i spose 

of  s pec i a l  n ucl ea r mater i a l s ( see Sect i o n  1 . 3 . 3 ) .  At present , no  fac i l i ty ha s 

a l i cense from bot h the NRC a nd the EPA . 

There are  two comme rci a l  fac i l i t i e s  i n  the  Un i ted States wh i ch have 

been l i censed fo r t he d i sposa l  of mate r i a l s conta i n i ng more t han  500 ppm PCB .  

These a re the  Rol l i n s , Inc . i nci nerator at Dee r Pa rk , Texa s , a nd the  E NSCO 

i nci nerator at El Dorado , Arka nsas . ( In add i ti on , EPA has l i censed t he PC BX 

proces s ,  di scu s sed i n  Sect i o n  2 . 3 ,  fo r l imi t ed appl i cat i on to PCBs i n  mi nera l 

o i l . )  Ne i t he r  of the comme rci al i nci nerato r fac i l i t i es has  i n i t i ated an  

app l i cat i on for  a n  NRC l i cense for s peci al n uc l ea r  mater i a l s ,  and  there has  

been no i ndi cati on that  the ope rators a re wi l l i ng to undertake the l i cen s i n g 

process . St udi e s  of the  commerc i al req u i rement s fo r PCB d i s posa l  ( EPR I FP 

1 201 ) s ug gest t hat  comme rci a l  faci l i t i es  l i censed fo r PCB d i sposa l  wi l l  have 
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mo re t h a n  s uffi c i ent dema nd fo r the i r se rv i ces  fo r the  fo reseeab l e  fut u re .  

Thu s , i t  i s  un l i ke ly  t h a t  a c omme rci a l  fac i l i ty wi l l un de rgo t he expense  o f  

t he l i cen s i ng p roce s s  fo r s pec i al  nuc l e ar  ma te ri a l s i n  o rde r to bea r  t he  

addi t i on al c ost  of  o pe rat i n g un de r  NR C procedures a nd req u i reme nt s ,  when t h e  

exi st i n g ma rket i s  s u ffi c i ent i n  t h e  absence  of the  l i cen se . 

The re i s ,  t he re fo re , ne i t her  an  exi st i ng c omme rci a l  fac i l i ty wh i ch 

can  accept and  d i spose  of the  wa ste mater i a l s i n  q ue st i on n o r  any rea son  to 

expe ct that o n e  w i l l  bec ome ava i l ab l e  i n  the  foresee ab l e  fut ure . Comme rci a l  

d i s po s a l i s ,  t h e refo re , n ot a fea s i b l e  a l terna t i ve t o  the propo sed act i on .  

2 . 5 . 2  Al ternat i ve P roces ses  

An  a l ternat i ve proce s s  to i nc i n e rat i o n i nvo l ves  sepa rat i on of  uran i um 

from t h e  PC B mate ri al , fo l l owed by i n c i n e rat i o n  of the  PCB mate ri al  a nd di s 

po s a l  o f  t he u ran i um by c onvent i o na l  methods .  Sepa rat i on of  u ra n i um by p hy 

s i c al o r  ch emi c a l  proces s es to a ch i eve a 1 00% removal eff i c i en cy i s  n ot t e c h 

n i c a l l y  feas i b l e .  Th i s  a l te rnat i ve wa s deemed not t o  b e  a reaso nab l e one  

bas ed on t he stat e-of  -t h e -a rt techno l ogy . 

2 . 5 . 3 Al te rnat i ve S i tes 

There a re two ty pes of a l ternat i ve s i tes wh i ch c oul d be cons i de red 

fo r t he  p ropos ed i nc i ne rato r .  One type of s i te cons i st s  of t he ex i st i n g DOE  

Oak  R i d ge O perat i o ns p l a nt s i t es a nd the  ot her  c o ns i st s  of  al l ot he r ( n ew )  

s i tes . Th i s  sect i o n de sc ri bes  t he  reason s  why a l t e rnat i ve s i tes  a re not 

rea so n ab l e  a l ternat i ves to the propos ed  s i te at the Oak R i d ge Ga se ou s  

D i ffus i o n P l a nt .  

2 . 5 . 3 . 1 S i t i n g  at Another  DOE Oak R i d ge Ope rat i on s  P l ant . I n  add i 

t i on  to t he Oak  R id ge Ga se ou s  Di ffu s i o n  P l a n t , t he re a re four ot he r majo r 

fac i l i t i es ope rated by t he Depa rtment of E nergy ' s  Oak R i dge Ope rat i o n s  Offi c e .  

These a re t h e  Paducah Ga seou s  Di ffu s i o n  P l a nt ( Paduca h ,  K Y ) , t h e  Po rt smout h 
Ga seou s D i ffu s i o n P l a nt ( P i keto n , O H ) , t he  Y- 1 2  Pl ant  ( Oak  R i dge , TN ) and  the  

Oak  R i d ge Nat i on a l  Labo ra to ry ( Oak  R i d ge , TN ) .  The  l ocat i o n s  of t he f i ve 

p l a n t s  a re s hown i n  F i gu res 2 - 3  a nd 2-4 . 
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The re a re seve ral facto rs wh i c h  mi t i gate aga i n st  l ocat i ng t h e  p ro 

posed fac i l i ty at  e i t h e r  P i keton o r  Paduca h ,  facto rs wh i ch re l ate to  c ost a nd 

to the r i s k  of ad ve rse env i ronmenta l  i mpact . The f i rst of t hese  facto rs i s  

t he fa ct t hat ap pro x imate ly  80 pe rcent of t he a n n ua l  q ua nt i ty of wast e mate

r i a l s and  an  eve n  l a rge r pe rcentage of the  sto red wa ste mater i a l s wi l l  come 
from t he t hree p l ant s l o cat ed i n  t he Oa k R i d ge a rea . To l o cate t he  propos ed 

i nc i ne rato r out s i de  the  Oak R i d ge a rea wou l d  i nc rea se  the  tota l  i nt e rstate 

s h i pment of wastes from about 2 0  pe rcent to  o ve r  90 pe rcent of t he tot a l , o r  

by a facto r  of about 4 . 5 .  Th i s  wou l d  i n c rease the cost  of t ra n s po rtat i o n , t he 

numbe r of s h i pment s ,  a n d  t he ri s k  of a n  acc i den t , i nc l udi n g  t he ri s k  of ad

vers e  env i ronmenta l  i mpact wh i c h  cou l d be assoc i ated w i t h  a n  acc i dent we re a 

s p i l l to o cc ur  ( see Se ct i o n  2 . 1 . 3 . 2 ) .  The re i s  no ev i dence to s ug gest t hat a n  

offsett i ng reduct i on i n  t h e  env i ronme nta l  i mpact wou l d  be obta i ned by l ocat i ng 

the  propos ed i n c i n e rator  at e i the r P i ke ton o r  Paduca h .  

Ot he r factors wh i c h  m i t i gate  aga i n st l ocat i ng t he  propos ed i nc i nera

tor  at  e i t he r  Paducah  or  P i keton i nc l ude potent i al geo l o g i ca l  and  se i srrol o g i 

ca l  p ro b l ems at Paducah  ( R u st En g i neer i ng , 1 978 ;  KY- 71 7 ) , u nava i l ab i l i ty of 
nat ural ga s ( fo r  cont i n uou s  p i l ot l i ght o pe rat i o n ) at  P i keto n , a nd t he h i ghe r 

cost of co n struct i on at b ot h  P i keton and Paducah  ( K/OA-4662 ) . 

Bas ed on  eco n om i c  c os t s  a nd e n v i ro nment al  i ma p ct s  wh i ch can b e  

avoi ded ( s uc h  a s  t he  i nc reased ri s k  of  acc i denta l  s p i l l du r i ng  t ra n s po rt a 

t i o n ) ,  t h e  Oa k R i d ge O perat i o ns p l a nt s  out s i de t h e  Oak  R i d ge Rese rvat i o n  d o  

not rep resent rea so nab l e a l t e rnat i ve s  fo r the  proposed s i t i ng o f  the  i nc i n 

e rato r .  Wi t h i n  t he Rese rvat i o n , s pec i f ic l ocat ion  of t he i n c i n e ra to r  re l ate s  

to  two facto rs . One  i s  t he  geog raph i ca l  l ocat i o n wi t h  res pect to t he center 

of pop u l at ion a nd t h e  was t e  mate r i a l s ,  wi t h  t he  Y -1 2  P l a nt c l oser to the 

pop u l at i on  cente r  and t he  sma l l es t  pe rcentage of the wa ste  mater i a l s comi ng 

from t he Oak R id ge Nat i o n a l L abo rato ry .  The sec o nd i s  admi n i s t rat i ve ;  

l ocat i ng t he i nc i n e rato r at the  ORGDP p l aces i t  wi t h i n  t he  p rog ram wh i c h  

account s fo r t h e  majo ri ty of PCB was t e  mate ri a l s  a nd a t  a fac i  l i ty o pe ra t ed 

s o l e l y  by a nd fo r the  De pa rtment of E n e rgy . An ad di t i o n a l  ad va ntage of 

l o cat i n g  the  propos ed i n ci n e ra to r  at  t he  O RGDP  i s  the  i mmedi ate ava i l ab i l i ty 

of s u p po rt and eme rgency s e rv i ces , equ i pment and perso n ne l  mo st  app rop r i ate to 

an i ndu str i al a ct i vi ty l i ke the  o pe rat i o n  of t he propos ed i n c i nerato r .  
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2 . 5 . 3 . 2  Ot her  S i tes . The ot her type of s i te a l ternat i ve i s  the  

s e l e ct io n  of a ny s i te n ot att a ch ed to  one of t he e xi st i n g  DOE  p l a nt s . I n  

compa r i s o n  to s uch  s i tes , t he p roposed s i te at t he  ORGDP  avo i d s a n umbe r of  

eco n omic  c osts  a n d  potent i al ad ve rse e n vi ro nment al i mpa ct s , as  s hown i n  t he 

fo l l owi ng examp l es .  

• I n f ra structura l  s up po rt fac i l i t i es a l ready ex i st  at t he ORGDP . To 
provi de t hese fac i l i t i es ( pot ab l e wate r ,  proces s wate r ,  s a n i t a ry 
sewage , l i qu i d  effl uent  treatment and  d i s po s a l , e l ect r i c i ty ,  and  
nat ura l  gas  fo r cont i n uous p i l ot o pe rat i o n ) wou l d i nc rea se t he 
cos t , t he co n struct i o n req u i reme nt s , a nd t he ad ve rs e impacts  of  
t he proposed  project . 

• Se rv i c e , s u p po rt , a nd eme rgency se rv i ce s , eq u i pme n t ,  a n d  pe rso n ne l  
are a l ready p rov i ded a t  the  ORGD P .  These a re neces s a ry but  o n ly  
n eed ed  on  a pa rt -t i me ,  occas i o n a l , o r  eme rge n cy bas i s  fo r t h e  
propo sed i nc i n e rato r .  Amo ng ot hers , t hese  i nc l ude med i ca l  a nd 
i ndust r i a l  hygi ene pe r son n e l , f i re a nd rescue pe r so n n e l , s p i l l 
conta i nme nt pe rs o n ne l , l ab o rato ry se rv i ces , p l a nt p rotect i on ( ac 
c es s  contro l ) ,  a nd re l a t ed  eq u i pment . To pro v i de t hese on  a 24  
hou r  b a s i s  at  a remote s i te wou l d  i nc rease the  co st  and  t he scope 
of the  project ( fo r  fac i l i t i es ) , t he reby a l so i nc reas i n g t he  
env i  ronment a l  i mpact s a s so c i ated wi t h  con s t ruct i o n • 

• The s i te at the  ORGDP i s  a l ready a c l ea red i nd u s t r i a l - u se s i te 
that  be l o ngs to t he go ve r nment . Locat i ng at a n ot he r  s i te c oul d 
i nv o l ve purch ase  of the  s i te ,  convers i o n to  i nd u s t ri a l  u se ,  a nd 
c l e a r i n g  a nd l e ve l i ng .  Th i s  wou l d res u l t  i n  i nc reas ed c osts  a nd 
env i ronme nta l  i mpact s , i nc l ud i ng  p o s s i b l e hab i tat dest ruct i on .  

• Locat i ng t h e  i nc i nerato r out s i d e  the  Oa k R i d ge a rea wou l d i nc rease 
t he tra ns po rtat i on of  t h e  wast e  mate r i a l s  res u lt i n g i n  i nc reas ed 
cos t s  a nd i n  i nc rea sed r i s k s  of  an  acci dent wi t h  t he  poten t i a l fo r 
ad ve rse e n vi ro nment al  i mpact . 

In contrast to the i nc rease i n  eco n om ic  c osts  a n d  potent i al l y ad ve rse e n v i 

ronmenta l  i mpact s , t he re i s  n o  a ppa rent benef i t  t o  be ga i ned by l ocat i ng t he 

propos ed i n c i n e ra to r  on  a n ot he r  s i t e . I n  pa rt i c u l a r ,  t he  emi s s i o ns a nd 

effl uents  from t he i nc i n e rato r and t he proces s acc i dents  wh i c h cou l d occur  

wou l d  be t he s ame rega rd l es s  of t he l ocat i o n ; a ny reduct i o n  i n  i mpact s  from 

operat i on wou l d be  rel a ted s t r i ct l y  to the  d i s pers i on of  t he  emi s s i on s  and  

ef f l  ue nts i n to t he e nv i  ro nmen t .  Fo r t he propos ed a ct i o n , t he i mpa ct s  of t h ose  

emi s s i on s  and  effl uent s a re n ot s i g n i f i cant . 

The l ocat i o n  of t he  propos ed i n ci nerato r  at a s i te a pa rt from o n e  

of  t he f i ve D O E  p l a n t s  wou l d i ncu r i n c reased cost s  a n d  t he potent i a l for  
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i nc rea sed adve rs e env i ro nme nta l  i mpact s rel at i ve to  t he  p ropo sed act i on .  Such 

s i t es a re n ot , there fore , rea son ab l e  a l ternat i ves to t he  pr opos ed a ct i o n . 

2 . 5 . 4  Mu l t i p l e  I nc i n e rato rs 

The const ruct i on  a nd o pe rat i on o f  m u l t i p l e  i n c i n e ra to rs ( e . g . , o n e  

each a t  Paduca h ,  P i keto n , a n d  O a k  R i dge ) i s  not a reasonab l e  a l ternat i ve to 

t he t ra ns po rtat i o n  of t h e  was t e  mater i a l s  to a s i ng l e i n c i n e ra to r , pr i ma r i l y 

fo r rea so n s  wh i c h  rel ate  to t he costs  wh i c h  wou l d . be a s soc i ated wi t h  s uc h  a n  

a l ternat i ve .  The c a pi t al c ost  est i mat ed fo r t he  propos ed a ct i on  i s  

$30 , 000 , 000 wi t h  ap p rox i matel y $29 , 000 , 000 fo r t he p ropo sed fac i l i t i es at Oak 

R i d ge .  The i n c i n e ra to r  a nd as so ci ated  fac i l i t i e s de sc r i b ed i n  t h e  Conceptua l  

Des i gn Repo rt ( K/D- 5222 ) a nd i n  Sect i o n 2 . 1 . 1  a re the  sma l l e s t  p ract i ca l  s i ze 

fo r t he dest ruct ion  of PCBs a nd t he  protect i o n  of the  e n v i ro nment ( K/D -5222 ) .  

The  app rox i mate  cost of each of a n umbe r of i n c i nerato rs wou l d a p p roach  

$ 2 9 , 00 0 , 00 0  and  wou l  d i nc rease the  c ost of the  project acco rdi ng l y .  In ad

d i t i on , the ope rat i ng cost s wou l d  i n c rease we re mu l t i p l e i n c i n e rators to be 

bu i l t ,  s i n ce t h e  wastes from the  t hree Oa k R i d ge fac i l i t i es wi l l  prov i d e  much 

of  the heat v a l ue req u i red , s av i ng  on  fue l o i l , and s i nce addi t i ona l  pers o n 

ne l , ma i ntenanc e , a nd ot her  c osts  wou l d i nc rea s e .  I t  wou l d b e  i rres po ns i b l e 

fo r the  Dep a rtment  of E n e rgy to i n cu r costs  a pprox i mate ly  t h ree t i me s  a s  g reat 

as  neces sa ry i n  o rde r to avo i d the ri s k  of the l i mi t ed  e nvi ro nment al impact 

wh i ch wou l d  l i ke l y  be  t he res u l t of  a tran s po rta t i o n  acc i dent  ( s ee Sect i on 

2 . 1 . 3 . 2 ) . Thu s ,  m u l t i p l e  i n c i n e rato rs i s  n ot a rea son ab l e  a l te rn at i ve to t he  

p ropo sed act i on . 

2 . 5 . 5  Al ternat i ve Modes of  T ra n s portat i o n  

Two mode s o f  t r a n s po rtat i o n cou l d b e  cons i d e red a s  a l ternat i ves  to 
t ruck t ra ns po rt a t i o n  of t h e  was t e  materi a l s  from Paducah Ga se ou s  D i f fu s i o n  

P l a nt  and t he Po rtsmouth  Ga seou s D i ffu s i on  P l ant  t o  ORGDP . These  a re ra i l and  

ba rge . From t h e  Y-1 2 P l ant  a nd t he Oa k R i d ge Nat i o n al L abo ra to ry to O RGD P , 

t he wa stes wou l d neces sa ri l y  be  moved by t ruc k .  I n  addi t i o n , fo r each of the 

a l ternat i ve modes , s ome t ruck tra ns po rt wou l d be req u i red to move the waste  

mater i a l s t o  a t ran s s h i pment  po i nt on  t h at  p a rt i cu l a r  mode . 
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2 . 5 . 5 . 1 Ra i l .  S h i pment by ra i l  requ i res access  t o  a ra i l  term i n a l  

o r  dock  at  b ot h  e n ds of t he s h i pment o r  tra ns po rt by t ruck to a n d  from t h e  

ra i l  dock . At P i keto n  a n d  Paduc a h , s e l ect i on of  the  ra i l  tran s po rt a l terna

t i ve woul d req u i re that  t h e  was t e  materi a l s be  l o ad ed o n to t ruck s , tra ns po rt ed 

to the ra i l  dock , t ra n s fe r red to t he  ra i l  ca r ,  a nd t hen  s h i p ped to ORGDP . 

Once t h e  mate ri a l s  rea ch ed O RGD P , t h e  mate ri a l s  wou l d then  be t ra ns fe rred 

aga i n  to a t ruc k , t ra n s po rt ed to the p ropo sed i nc i n e rato r s i te ,  a n d  t hen  un 

l o ad ed . Se l e ct i o n  of t he ra i l  a l ternat i ve wou l d t he re fo re r eq u i re that  t h e  

wa ste mater i a l s i n  d rums be  h a nd l ed a t  l ea st  two add i t i on a l  t ime s , wi t h  cor

res po n di n g  i nc reases in  the  proba b i l ty that  a s p i l l or  ot her  h a nd l i ng acc i dent  

wou l d  occu r a nd t he impact s a s so c i ated wi t h  s uc h  an  acc i dent ( see  Sect i on 

2 . 1 . 3 . 2 ) . In ad di t i o n , t he propos ed a ct i on  i n vo l ves t h e  u se o f  ded i cat ed 

t ruck s , t o  p reve nt po s s i b l e  contam i n at i on of  other  s h i pment s ; s e l ect i o n  of t he 

ra i l  a lternat i ve woul d e l i mi nate t he ef fect of t h i s mi t i gat i ve meas ure . Ra i l  

t rans po rt wou l d a l s o  dec rease  the l i ke l i hood t hat  a s p i l l o r  l eak  wou l d  be 

detect ed q u i ck l y  a n d  t he re fo re reduce t he proba b i l i ty of an  effe ct i ve re

cove ry .  F i n a l l y ,  t he sma l l vo l ume of wa ste mate ri a l s t o  be t ra n s po rted f rom 

P i keton a n d  Paducah wou l d ma ke t he s h i pment of was t e  mater i a l s  by ra i l  u n 

econom i c a l , a nd t h i s a l tern at i ve wou l d i nc rea se  t he  co st  of  t ra n s po rt wi th  n o  

a p parent e nvi ronment al ben efi t .  Th u s ,  ra i l  t r a ns po rt i s  n ot a rea son ab l e  

a l t e rnat i ve to the  p ropo s ed act i o n .  

2 . 5 . 5 . 2  B a rge . Ma ny o f  the fact o rs that  a p p l y  t o  ra i l  tran s po rt a l 

so ap pl y to  movement of t h e  wa s t e  materi a l s  by ba rge . None  of the  o r i gi na t i n g  

s i tes o r  the  rece i v i ng s i te h a s  d i rect acces s  to  ba rge fac i l i t i es .  T h u s , t ruck  

t ra ns po rt woul d be  r eq u i red between t he s i tes a nd a ba rge fac i l i ty .  Th i s  

wou l d  e i t he r  i nvo l ve addi t i o n a l  h a nd l i ng of the  wa ste mater i a l s o r  l oad i ng t he 

t ruck t ra i l e rs o nto a ba rge ; e i t he r  a ct i on  i nc rea ses the  probab i l i ty of a n  

a cc i de nta l  rel ease i nto a body o f  water ,  i n  t h i s ca se  the Oh i o ,  Te n nes s ee , o r  

t h e  C l i n ch R i ve rs .  In ad di t i o n , a ny l e ak , s p i l l ,  o r  ot he r acc i dent  dur i n g  t h e  

b a rge s h i pment wou l d  i nvo l ve a h i g h  p robab i l i ty t h a t  wa ste mate r i a l  wou l d  f i nd 

i t s way i n to t h e  wate r ,  from wh i ch rec o ve ry i s  di ff i c u l t  i n  c ompa ri son to 

s o i l s  o r  pavement . F i n a l l y , t he sma l l v o l umes of  mater i a l  to  be s h i p ped f rom 

P i keton  a n d  Paduca h woul d ma ke ba rge trans po rtat i on un eco n omi c al , wi t h  no a p 

pa rent dec rease  i n  i n  t h e  potent i a l fo r env i ronme nta l  i mpact compa red t o  the  

propos ed a l ternat i ve .  Ba r ge tra ns po rt i s  n ot , t herefo re ,  a rea so n ab l e  a l te r

nat i ve to  the propo sed s h i pment  by truc k . 
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CHAPTER 3 .  THE AFFECTED E NV I RO NME NT 

The proposed i nc i nerat i on fac i l i ty wi l l  be constructed at the Oa k 

R i dge Ga seous Di ffu s i on P l a nt  ( ORGD P )  on the  Oa k R i dge Re s e rva t i o n  wi t h  a u x i l 

i a ry fac i l i t i es  at  the Paducah  and  Po rt smout h  Ga seous  Di ffu s i on P l a nts . The 

exi st i ng env i ro nment of  t h e  Pad uca h  a n d  Po rt smouth  P l ants  i s  de sc r i bed b r i ef ly  

i n  Sect i o n s  3 . 1 1  a nd 3 . 1 2 .  The ORGD P  a rea i s  desc ri bed i n  mo re deta i l  be l ow .  

The ORGD P a rea i s  a l evel , 2 5 9  hectare  ( 64 0  ac re )  tract at t he  n o rt h 

western  e n d  o f  t h e  1 5 , 000 h ectare  ( 3 7 , 000 a c re )  Oa k R i dge Re servat i o n . The 

Re se rvat i on i s  l ocated sout h a n d  we st of  the  C i ty of  Oak R i dge a nd  northwest 

o f  Kn oxv i l l e ,  i n  Ro ane and  Anderson  c oun t i e s  ( s ee F i g u re 2 -4 ) .  Deta i l ed i n 

fo rma t i on concern i n g t he  a ffect ed env i ro nment can  be found  i n  t he E n v i ron 

menta l  As se s sment o f  the  Oa k R i d ge Ga seous  D i ffus i on P l ant  Si te ( DOE/ EA-O I 06 ) , 

t he E n v i ro nmen t a l  Statement Re l ated to the  Con st ruct i on and  Opera t i o n  of  t he 

C l i nc h  R i ve r  Breeder  Reactor  P l ant  ( NUR EG-0 1 3 9 ) , a n d  i n  an n ua l  mon i tori n g  

reports for t he Re s e rvat i on ( Y/ U B -I 0 ,  Y/UB -1 3 ,  Y/U B -1 5 ) .  

The PCB  i nc i n erator  fac i l i ty wi l l  be con st ructed adj acen t to exi st i ng 

b u i l d i n g s  of  ORGD P ( see F i g ure 2 -1 ) .  The fac i l i ty wi l l  occupy 2 hectares  ( 5  

a c res ) fo r the i n c i n erato r an d a l l a s soc i ated anc i l l a ry fac i l i ti es . So l i d 

wa ste wi l l  be d i s po s ed i n  an  exi st i ng d i s po s a l  a rea a s soc i ated wi t h  t he  Y -1 2  

P l ant . 

3 . 1  P hys i ography 

Phys i ograph i ca l l y , the  Oa k Ri d ge a rea l i es between two mount a i n 

range s  and  i s  bo rdered o n  one  s i de by the  C l i nc h  R i ve r .  The Cumber l a n ds r i s e  

to  9 1 4  m ( 3 000 ft ) o r  mo re about 1 6  km  ( 1 0  mi ) n o rt hwe st ,  wh i l e  1 1 3  k m  ( 70 mi ) 

to t he  sout hea st , t h e  Great Smo k i e s  reac h  an  a l t i t ude of  some 20 12  m ( 6 , 600 

ft ) .  Ni n ety squa re m i l es of  t h i s ro l l i n g wooded l an d  wa s pu rcha sed by t he 

U . S . Gover nment i n  1 94 2  fo r the  p u rpos e  o f  b u i l d i ng t h e  C i ty of  Oa k R i dge and  

severa l  maj o r  p l a n ts . 

Oak R i dge a nd t he a s soc i ated Federa l  Re s e rva t i on l ands  a re wi t h i n  the  

reg i o n  known a s  the Great Va l l ey o f  t h e  Ten n essee R i v e r .  I t  i s  pa rt of  the  

Va l l ey a nd  R i dge phys i og ra ph i c  p rov i nce a nd  i s  cha racteri zed by a l tern at i n g 
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e l onqated and  pa ral l e l va l l ey t rough s  and  ri dge s .  The fo rme r a re typi ca l l y  

b roader t han  t h e  r i dges . 

3 . 1 . 1  Topogra p hy 

The topogra phy of the Oa k R i dge Re se rvat i on i s  typ i c a l  of  t he  Va l l ey 

and  Ri d ge Prov i nce , b e i n g  characteri zed by s ubpara l l e l northeast t rend i n g 

r i dges a nd  va l l eys . Al t i t udes wi t h i n  t he a rea range from 226  m ( 74 1  ft ) i n  

t he sout hwe stern pa rt of  t he  a rea to 4 1 3  m ( 1 3 56  ft ) at Me l ton  Hi l l , wh i c h i s  

a l so i n  t he sout hwestern  pa rt of t he a rea  ( NUREG-0 1 3 9 ) . 

The ORGDP  i s  s i t ua ted i n  the  Va l l ey and  Ri dge Su b reg i on of  the Appa

l ac h i a n  H i g h l a nds Provi nce . The l o n g , na rrow symmetr i c a l  r i d ges  a re b reached 

at ' i rreg u l a r  i n terva l s by st ream chan nel s wh i c h ot herwi se fo l l ow t he trend of 

the r i dges . The ORGD P i s  l ocat ed between B l ack Oa k R i dge to the nort hwest and  

P i n e  Ri dge to  the sout heast . A sma l l remnant  of Ea st Fork R i dge , McKi n ney 

R i dge , b o rders the  ORGD P on t he northea st . 

Po p l a r  Creek cut s t h rou g h  t he ORGDP  from t he no rtheast and  j o i n s  the 

C l i n ch  R i ver to t he s out hwest . Maxi mum rel i ef i n  t he immed i ate  v i c i n i ty i s  

1 2 7  m ( 42 0  ft ) from t he s u rface of t he Cl i nc h  Ri ver  to the top of  McKi nney 

R i dge . 

The ORGD P o cc u p i e s  v i rtua l l y  a l l of the a rea res u l t i n g from a sma l l 

del ta fo rmed by t he con f l uence of Po p l a r  Creek and  the  C l i nc h  R i ve r  ( DOE/ EA-

0 1 06 ) . The or i g i n a l  topography of t he del ta  ha s been a l most comp l ete l y  a l 

tered by s i te wo rk for t he  ORGD P .  The st ruct u res and  yards  occupy v i rt u a l l y  

a l l o f  the de l ta , extend i ng to  the r i d ges  o n  a l l s i des  except t h e  southwest , 

wh i ch open s towa rd t he C l i n c h  R i ver . Phys i c a l  i so l a t i on i s  c reated by two 

para l l e l ri dges  wh i c h extend beyond t he ORGDP to the Cl i nch  R i ver .  Mc Ki n ney 

R i dge pa rt i a l l y  b l ock s  t he  va l l eys to t he n o rt heast a nd t he  C l i nc h  R i ver  cuts  

ac ros s them to  the sout h .  The res u l t i s  rou gh l y  a th ree- s i ded enc l os u re 

bo rdered by t he C l i nc h  R i ver  on  i t s  o pen s i de .  

The propo sed i nc i ncerato r s i te i s  a l evel  area on the no rtheast s i de 

of t h e  ORGD P .  The s i te i s  at t he head of a sma l l va l l ey i n  wh i ch a s t ream 

a r i ses and fl ows to the K- 1 700 d i sc ha rge ( s ee F i gure 2 - 1 ) .  The propo s ed 

i nc i n e rator  s i te i s  above t h e  500 yea r  fl oodp l a i n  fo r both t he C l i nc h  R i ve r  

a nd Pop l a r  Creek . 
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3 . 1 . 2 Geo l ogy 

The Oa k R i d ge Re servat i on  i s  underl a i n  by n i ne geol ogi c fo rmati on s o r  

groups  ra ng i n g  from Ea r l y  Cambr i an  t o  Ea r l y  Mi s s i s s i p p i a n . The fo rma t i o n s  a re 

of  sed i menta ry o ri g i n ,  both  chem i ca l  ( l i mestone and  do l omi te ) and c l a st i c  

( s a n dstone  a nd  s h a l e ) , a n d  from o l de st to youngest i nc l ude t he Rome Fo rma t i on , 

t he Cona s a uga Group ,  t he Knox Grou p ,  t he Ch i c kamauga Li mesto ne , t he Seq uatc h i e  

Fo rma t i on , the Rockwood Fo rma t i on , t h e  Chattanooga Sha l e ,  t h e  Ma u ry Fo rmat i on ,  

a nd  t he Fo rt Pay n e  Chert . Of t hese , t he mos t  i mpo rtant  from t he standpo i nt of  

occ u rrence i n  the  Oa k R i dge a rea are t he  Rome Fo rmat i on , t he Cona s a uga Grou p , 

t he Kn ox Group , a nd the Ch i c kamauga Limesto n e  ( NUR EG -0 1 3 9 ) . 

3 . 1 . 3  S o i l s  

The typ i c a l  so i l  type s of  t he Va l l ey a n d  R i dge Prov i nce , a s  i n  muc h 

of  the  Sout hea st , a re red-yel l ow pod so l i c , redd i s h- b rown l ateri t i c , o r  l i t ho 

s o l s .  They u s ua l l y  a re strong ly  l eached , a c i d ,  l ow i n  o rgan i c  conten t , a n d  

have excha n ge capab i l i t i e s  of  l es s  t ha n  1 0  m i l l  i -equ i va l ents per  h undred grams 

of so i l  ( NUR EG -0 1 3 9 ) . 

The dept h of  a l l u v i um ben eath  t he ORGD P a rea ra n ges from nea r zero to 

18 . 3 m ( 60  ft ) . So i l s deve l oped on  the C h i c kamauga Format i on , wh i c h  un der l i e s  

most o f  t he s i te ,  a re typ i c a l l y  ye l l ow t o  yel l ow-brown mon tmo r i l l on i tes wh i ch 

conta i n  sma l l c h i ps of  c hert , pe bb l es of  s i l t stone , a nd sma l l b l oc k s  of  l i me

stone . The Con a s a u ga Sha l e  underl yi n g  t he sout heast  sect i on of t he  a rea de-

vel ops  a s i l ty b rown , t an , g reen i sh ,  a n d  ma roon 

conta i ns fragments  of unweathered pa rent rock . 

u n i t s  have been i dent ifi ed wi th i n the Conasa uga 

va r i ab l e  so i l  de sc ri pt i o n s  (NUREG-0139 ) . 

3 . 1 . 4 G roundwate r  

c l ay wh i c h  i s  m i caceous  and  

At l ea st f i ve di s t i n ct roc k 

i n  Bet hel  Va l l ey and  a l l h ave  

Th e most i m po rtant  aqu i fers  i n  t he  reg i on a re t h e  Knox (do l omi te ) a nd  

Ch i c kamau ga ( l i mestone ) . The amoun t of g roundwater  ava i l ab l e i s  contro l l ed by 

fract ures , b ut y i e l d s  a re adeq uate fo r d ome st i c  s up p l i es to  l a rge d i ameter 
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we l l s  and  from s pr i n g zones  wh i ch occur  on  h i l l s i d es at the outc rop of  the 

l i me stone  l aye rs . Groundwater movemen t  i n  t he a rea  gen era l l y  fol l ows t he 

topography of t he l oca l  terra i n .  

In the vi c i n i ty of t he propo sed i nc i ncerato r ,  t here i s  no  wi t hdrawal 

o f  g roundwa te r .  A g roun dwate r  fed s urface st ream a r i ses  ad jacent to the s i te 

and  fl ows to t he K -1 700  outfal l .  A mon i to r  wel l ( ORGD P  Numbe r  5 )  i s  l ocated 

i n  prox i m i ty to the propo sed s i te ;  t h i s we l l i s  sampl ed month l y ,  a nd  t he 

a verage a na l yt i c a l  res u l t s  fo r 1 980 a re i nc l uded i n  Append i x  D .  

3 . 1 . 5  Se i smo l ogy 

The Oa k R i d ge Re se rvat i on i s  c ro s s ed by two major  t h rust fa u l t s : t he 

Coppe r Creek fa u l t  i n  t he sout hea stern pa rt of  t he area and  the Wh i te Oa k 

Mo unta i n  fa u l t  i n  t he nort hwestern pa rt .  The strata a nd  t he fa u l t  zon e s  di p 

p r i ma ri l y  to the southeast . The Wh i te Oa k Moun ta i n  fa u l t i n  the Oa k R i d ge 

a rea exh i b i t s  s evera l  s ubs i d i a ry feat ure s , i nc l ud i ng b ranch  fa u l t s , a sync l i n e 

n o rthwest of t he fa u l t ,  a n d  two s l i c es of  do l om i te of  t he Knox  Grou p  

( N UR EG-01 3 9 ) . 

Fo rty rec o rded earthquake s ha ve occurred wi th i n 2 50 km ( 1 55 mi l es )  of 

the s i t e .  One i n  1 91 8  had  an  e p i centra l  mod i f i ed Me rc al l i  i n ten s i ty of V I I .  

Mode rate l y  st rong ep i cen t ral  sha k i n g  (max i mum i nten s i ty V I ) a l so occ u r red from 

l oca l  event s  i n  1 844 a n d  1 956  ( N UR EG -01 3 9 ) . 

3 . 2 C l i mato l ogy and  Meteorol ogy 

The c l i ma tol ogy of the Oa k R i dge a rea i s  of  the h um i d con t i n en t a l  

type cha racter i zed by m i l d  wi nters  [ 3 . 4 °C ( 38. 1 °F )  i n  Janua ry] a n d  wa rm s um� 

mers  [2 5 ° C  ( 7 7 ° F )  i n  J u l y]  wi t h  h i gh and l ow extremes of  4 0 . 5 ° C  ( 1 0 5 ° F )  a n d  

-22 . 8°C ( _ 9°F ) ( NUR EG-01 39 ) .  Ge nera l  weathe r pa tterns  of  t h e  area do n o t  re

fl ect t hose of the mo re mounta i n ous  s egment s of t he southeastern  Un i ted State s 

due to i t s  topography . Preva i l i ng wi nd  reg i me s  travel  p redom i n a nt ly  i n  a 

nort hea s t -to-sout hwest  l i ne , both u p  a nd  down va l l ey ,  i n  a l i gnmen t  wi t h  t he 

paral l e l r i dge s . Inten s e , h i g h l y -con fi ned sto rms of s h o rt d u rat i on occur  

freq uen t ly wi t h i n t he a rea , es pec i a l l y  at  po i nt s  of  topogra p h i c a l  di scont i 

nu i ty ,  because of t he product i o n  of  s i gn i f i c a nt  ba romet r i c  g rad i en t s . 
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Heavy prec i pi tati o n  occurs  i n  both t h e  wi nter  a n d  s ummer , wherea s 

s pr i ng  a nd a ut umn are  c omparat i ve l y d ry .  An n u a l  mean  tot a l  prec i p i ta t i on i s  

1 34  cm ( 52 i n ) . On l y  u nder  u n u sua l cond i t i on s  i s  s nowfa l l a si g n i fi cant 

po rt i on of t he prec i pi ta t i o n  ( N UR EG-01 3 9 ) . 

3 . 3  Hydro l ogy 

The tota l  Ten nes see R i ve r  d ra i n age a rea of  1 0 6 , 000 km2 (4 0 , 91 0  s q  

mi ) i nc l udes  about 8 0  pe rcent o f  the state of Ten ne s see , a maj o r  segment  o f  

n o rt hern  A l abama , a nd regi o n s  o f  Kent ucky , Mi s s i s s i p p i , Geo rg i a ,  Vi rg i n i a , and  

No rt h Ca ro l i na ( D OE/ EA-0 1 06 ) . 

The C l i nc h  R i ver  i s  the immed i ate rece i ver  of  waters  d i scha rged from 

t he Oa k R i d ge Re servati o n . The Re se rvat i o n  proper i s  compo sed of  a s e r i e s  of  

l i mi ted dra i n age ba s i n s  t h rough wh i c h sma l l s t reams fl ow and  u l t i mate l y  reach 

t he C l i nc h  Ri ver .  Pop l a r  Creek recei ves d ra i n age from a 3 50 km2 ( 1 3 6 sq mi ) 
a rea . The c reek fl ows t h rough a ba s i n  t ha t  i s  about 6 5  percent wooded ;  the  
rema i nder i s  fa rm l a nd . Some contami n a t i o n  occ u r s  from t he exten s i ve s u rface  

coa l  m i n i ng t hat ha s occ urred i n  t he Cumber l and  Mounta i n  d i st r i ct .  The  c reek 

a l so rece i ve s  mun i c i pa l  effl uents from severa l sma l l commun i t i e s . The hyd ro

dyn am i cs of  t he C l i n c h  R i ve r-Pop l a r  Creek system i s  h i g h l y  c omp l ex d ue to t he  

fl ow a l te rat i o n s  i nd uc ed by Me l ton H i l l  and  Wa tts Bar  dams . F l ows i n  the 
v i c i n i ty of the ORGD P can  be down stream , u p stre am , or stat i on a ry .  Tempera

tures of the waterways adj o i n i n g t he ORGDP  a rea depend somewh at on  the effects  

i nduced by t he re l ease  of s u rfac e waters from Me l ton H i l l Re servo i r  a nd t he 

backup  of  subs urfac e waters  from t he Watt s Ba r Re servo i r .  Th us , tempe ratures 

can va ry grea t ly  from day to day , es pec i a l l y  i n  the s umme r .  The average h i gh 

to  l ow a n nua l tempe ratur e  range fo r the C l i nc h  R i ve r  i s  2 2 . 2°C ( 72 ° F )  to 8. 9°C 

(48°F ) .  Th i s ra nge i s  nea r l y  t rue a l so fo r t he Ea st  Fo rk of Pop l a r Creek 

( DOE/ EA-0 1 06 )  • 

3 . 4  No i se  and  Acoust i c s 

The res u l t s  of a sho rt-term measurement program ( K/SUB-1 3876-81/1 ) 

c arr i ed out i n  Apr i l ,  1 981 , h a ve been u s ed to estab l i s h a ba s i c  range of sound  

l eve l s fo r the  a r ea i n  genera l , as  we l l  as  fo r the fence l i n e of  ORGDP .  
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The st udy a rea fo r the acou s t i ca l  impa ct a n a l ys i s  i n c l udes the  a rea 

wh i c h may be expected to be i n fl uenced s i gn i f i can t l y  by no i se em i s s i on s  re

s u l t i n g d i rect l y o r  i nd i rect l y from operat i o n  of the p roposed i n c i nerat i on 

fac i l i ty .  The st udy area i s  es sent i a l l y  a c i rcl e wi th  a rad i u s  o f  2 . 5 km 

( 1 . 6  mi ) wi t h  i t s center at the l ocat i o n  of  the  i n c i nerato r ex hau st  sta c k .  

I n c l uded wi t h i n  t he c i rc l e a re the ORGD P , ap prox i mate l y a 5 k m  ( 3 . 1  m i l e )  

l engt h of  t he Oa k R i d ge Tu r n p i ke (Tennes see Route 5 8 ) , a nd  the ORGD P v i s i to rs 

over l ook  a rea . 

Th e ex i st i n g acou st i ca l  e nv i ro nment i s  made up  o f  comb i ned manmade 

sounds  a nd nat ura l  sound s .  Two sources contr i bute most of t h e  n o i se  fo und i n  

t h i s a rea , i . e . , t ra ffi c o n  the Oak R i d ge Turn p i ke , a nd the ORGDP and i t s 

a ux i l i a ry fac i l i t i e s . No i se from the  ORGD P con s i sts  no rma l l y  of p u re ton e 

sounds  a s so c i ated wi th  t he  proce s s  mach i n e ry i n  the proces s b u i l d i ng s  and 

t ra n s fo rmer s ubstat i o n s .  

The cha racter o f  the n o i se  e n v i ronment at t he  fence l i n e o f  the OR GDP 

wa s o b se rved to  be i n nocuou s , con s i st i ng p r i ma r i l y  of l ow l evel co n t i n uo u s  

p ure tones . Du r i n g weekday day s h i ft ope rat i on s , some l ow l eve l  meta l l i c  

impu l s i ve sounds  were o b se rved ; however , these  we re n ot l o ud enough  a t  t h e  

fencel i n e t o  be mea s urab l e  wi th the  A-we i g hted , s l ow respo n s e  c h a n n e l  of  the 

sound l evel  mete r .  At the  sound mea s u rement  l ocat i o n s  south  and  we st o f  

ORGDP , h i ghway t ra ffi c i s  the d om i nant  no i se so urce . 

3 . 5  Te rrest r i a l  E co l o gy 

Appa l ach i an oak -h i c ko ry fo rest i s  t he dom i nant  nat i ve p l ant  a s soc i a 

t i on o f  t he  Oak R i dge Re se rvat i on . No rt hern h a rdwoods  a re c l i max types fo und 

i n  coves that a re i n te r s pe rsed a l ong  the d i s sected r i d ge system . Currentl y ,  

most of t he  reg i on i s  cove red by a seco n d-growth  fo re st composed o f  severa l  

pl a n t  commun i t i e s .  Part i cu l a r  se ral  commun i t i e s fo und  wi t h i n  a 3 000 m ( 984 3  

ft ) rad i u s  o f  t h e  ORGD P a nd n o n -vegetated a reas  a re s hown i n  Tab l e 3 . 1 

( DOE/EA-0 1 06 ) . 
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TABLE 3 -1 PLANT COMMU N I T I ES  AND NONVEGE TATED AREAS NEAR THE ORGDP 

Commun i ty Type Hect a res Ac re s  Pe rcenta ges 

Bottoml and h a rd woods 38 93  1 

Oa k -h i cko ry 5 14 1 2 70 18 

M i xed-me sophyt i c  forest 4 1 0 1 

P i ne and p i n e ha rdwoods  1 0 18  2 5 16  36  

Ceda r , ceda rp i ne , 

ceda r-h a rdwoods  57 14 0 2 

Un forested 896 2 2 1 5  3 2  

Open wa ter 1 88 466  7 

Bu i l di ngs a nd h i ghways 1 1 8  2 93 4 
Total  2833 7003 1 00 

Source : DOE/EA-0106 . 

The o r i g i n a l  mat ure forests were exte n s i vel y c l ea red and the  l and 

c u l t i vated dur i ng sett l ement . S i nce cu l t i va t i on cea sed i n  1 94 2 ,  c u l t i vated 

fi el d s  h a ve d evel oped i n to fo re sts  t h rough  nat ura l  s ucces s i on . Between 1 94 8  

a nd 1 954 ,  many o f  the  abandoned fi e l d s  were p l anted wi t h  va r i ou s  pi n e  s pec i es .  

These p l antat i on s  h a ve been ma i nta i ned wi t h  l i tt l e o r  no i n va s i on by d ec i d uous  

ha rdwoods . Ot her  aband oned f i e l ds  not  repl anted wi th  p i n es underwent  a 

nat ura l  s ucce s s i on from Vi rgi n i a  p i ne and eastern red cedar to ha rdwood p i ne

ceda r fo rest s .  Th i s  i s  an  i n termed i ate o r  devel opmenta l a s so c i at i on , a nd some 

p i ne rema i n s  even when ha rdwoods  become dom i nant . 

Vegetat i ve commun i t i es  i n  the area , p r ima r i l y  wood l and ,  p rov ide  

var i ed hab i tat fo r many w i l d l i fe s pec i e s .  Many commun i t i e s  fo u nd i n  t he a rea 

a re typ i ca l  of east  Tennes see and are r i ch i n  fl o ra and faun a .  Game and 

econom i c a l l y  i m po rtant  mamma l s ,  b i rds , rept i l e s ,  and  amp h i b i an s  wi l l  be 

cons i de red in the  fo l l owi ng  sect i o n s . 
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The greatest di v e rs i ty of mamma l s occu rs  i n  the  mi xed ha rdwoods and 

h a rdwood-ceda r-pi ne  as so ci at i on , whereas  t he l e a st  d i ve rs i ty occu rs i n  p i n e  

p l antati on s a nd l awn s nea r the Ga seou s D i ffus i on Pl ant . OR NL  studi es  o f  the  

Oak  R i d ge a rea , and  pa rt i cu l a r l y  of  the  Me l ton Val l ey a rea , can be u s ed to  

c h a ract er i ze the  mamma l i an faun a .  Econom i ca l l y impo rtant  mamma l s ,  b i rd s , 

r ept i l es a nd amph i bi a  on the  O a k  R id ge Reservat i on a re l i s ted i n  Tab l e  3 . 2 . 

TABLE  3-2  AN IMALS OF ECO NOM I C  IMPORTANCE ON  THE RESERVAT I O N  

Mamma l s  

Wh i teta i l ed deer 
Cot tonta i l  rab bi t  
E a stern  gray squ i r re l  
O poss um 
Woodch uck 
Be ave r  
Mu sk rat 

B i  rd s 
Bobwh i te qua i l  
M ourn i ng dove s 

Rept i l es and  Amph i b i a  

Bu l l frog 
Snapp i ng t urt l e 

Ra ccoon 
Str i ped sk u n k  
Red fox 
Gr ay fox 
Lo ngta i l  wea se l  
Mi n k  
Bobcat 

Ru ffed gro u se 
Can ada geese 

Eastern s pi ny s oft s he l l t urt l e  

Sou rce : DOEj EA-0 1 06 .  

3 . 6  Aquat i c Eco l ogy 

F i ve majo r  bi ot i c  commun i t i e s  occur  i n  t he  wa te r s  adjacent to  ORGDP : 

p hytop l a nkto n , pe r i p hyto n , zo op l a n kton , benth i c  macroi n ve rtebrate s ,  a n d  f i s h .  

The i n fo rmat i on  h a s  been obt a i ned p r ima ri l y  from t he b i o l og i ca l  mon i tor i n g 

ef fo rt co nd ucted  for the  O RGDP ( DO EjEA-010 6 ) .  

The phytop l a n kton commun i t i es of the waters  a round  ORGDP a re typ i ca l  

of  r i ve ri n e -rese rvo i r  h a bi tat s of  t he southeastern Un i t ed State s . D ur i ng mos t 

of  the yea r , d i atoms a re t he predom i nant g ro u p  wi th  pea k s  occu r r i ng  
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occ a s i o n a l l y  among  t he g reen and  b l ue - g reen component s . De n s i t i e s  a re 

greatest i n  l ate s pr i n g  a nd  ea r l y  fa l l and  a re genera l l y  greater i n  t he C l i nc h  

R i ve r  stat i on s  fa rt hest d own st ream ( probab l y  d ue to the g reater  pool i n g effect 

of Watts  Ba r Res e rvo i r  i n  t he se a rea s ) . The u pper reaches  of Po p l a r  Creek 

d i sp l ay l owe r den s i t i e s from the i n fl uence of swi fte r  c u r rents  a nd  a g reater 

ca nopy coverage and  the  c ommun i ty c ompo s i t i on d i ffers from the ot her stat i on s . 

The pattern  of  per i phyton ( attached a l gae ) dom i nance  and  abun dance 

from J un e  1 97 7  t h rough Ma rch 1978 wa s typ i c a l  o f  t hat fo und i n  the  C l i n c h  

R i ve r  i n  prev i ou s  years . The re l a ti ve cont r i b ut i on o f  d i atoms wa s h i g hest 

d ur i n g  t he  coo l e r  mon t h s  ( November  t h rough  Feb rua ry ) when t h ey made up  87 to 

99 percent of t he total , wherea s b l ue-green and  green a l gae s ub stanti a l l y  i n 

c rea s ed d ur i n g  the  s ummer a nd ea r l y  fa l l .  

Roti fi ers  a re the  most common g ro up  o f  zoop l a n kton  co l l ected from 

Apr i l 1 9 7 7  t h rough  Ma rch 1 97 8. Th i s g rou p con s i sten t l y  accounted for o ve r  84 

percen t  of the total  zoop l ankton  numbers from May t h rough  October  at a l l 

C l i nch  R i ver  stat i on s , a d omi n ance  cha racter i s t i c a l l y  fo und i n  r i ve ri n e  sys

t ems . Th i s  pa tter n  wa s a l s o  cha racteri st i c  of  prev i ous C l i n ch  R i ver  zoop l an k 

ton s t ud i es , i n  wh i ch rot i f i e rs c ommon l y  accounted fo r more t h a n  9 0  pe rcent of  

a l l o rga n i sms du r i n g t he wa rmer months . Howe ve r ,  rot i fi e rs typi c a l l y  

accounted for l es s  t h a n  5 0  percent o f  t he tot a l  d ur i n g t he  l ow sta n d i ng  c rops  

o f  t he wi n ter  season . The copepo d s  and  c l adoceran s we re per i od i ca l l y  abundant 

d u r i n g  t he s ummer and  fa l l .  

Bent h i c mac ro i n verteb rates co l l ected from Apr i l 1 9 77  t hrough  Ma rc h 

1 97 8  were d om i n ated by t he a rt hropods ( pr i ma r i l y  fl i e s ) , wo rms , a n d  mo l l u sc s  

( p r i ma ri l y  b i va l ve s ) . These g roups const i tuted 4 7  percen t ,  38  percen t , a n d  1 5  

pe rcent , res pect i ve ly , o f  t he tota l  n umbe r  o f  o rgan i sms co l l ected . The C l i nch 

R i ve r  s i te s  we re dom i nated by wo rm s  ( 4 5  percent  of  the tota l  n umber ) and 

d i pte ra n s  ( 2 6 percen t ) , wherea s a c o n ve rse pattern  wa s ev i den t i n  Po p l a r  Creek 

whe re d i pte ran s and o l i gochaetes represented 60  percent a nd 3 7  p ercen t , 

res pect i ve ly , of the  tot a l  n umber .  

A recen t ORGD P mon i tori n g  s urvey res u l ted i n  the col l ecti o n  of  3 0  

fi s h  s pec i es from 1 0  fami l i e s . Numer i c al l y ,  C l i n c h  R i ver stat i on s  were c om

p r i sed of 58 pe rcen t game fi s h , 14 p e rcent rough  fi s h , a nd 28 percen t  fo rage 

fi s h ;  Pop l a r  Creek s i te s  h a rbored 32 percen t game , 23 percent rough fi s h , and 

45 pe rcent fo rage fi s h . 
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3 . 7  R a re a nd  Endangered Spec i e s 

F i ve s pe c i es of  terrest r i a l  faun a con s i dered endangered by t he U . S . 

De partment of the I nter i o r  h a ve been obse rved on  o r  a round  t he Oa k R i dge 

Reservat i on ( DOE/EA-0 1 06 ) .  The o n l y  two federa l l y  endangered mamma l i an 

s pec i e s  l i ke l y  to occ u r  on the Re serva t i on a re t he I n d i a n a  a nd  gray bat s .  

Three federa l l y  enda nge red b i rds  have been repo rted o n  o r  near  t he Reser

vat i o n ; t he Sout hern  b a l d e ag l e ,  the  Pereg r i n e  fa l con , a nd  t he red cockaded 

woodpecke r .  

Th i rteen s pec i e s  o f  terrestr i a l  fa una kn own o r  expected t o  oc cur  i n  

t he a r ea of t he Oa k R i d ge Reservati o n  are c l a s s i f i ed  as  endangered o r  threat

ened by the State of Ten nes see . The Ten nes see c ave s a l amander  re po rted from 

Roane Co un ty i s  con s i dered threatened . The Bac hman ' s  ( pi newood s )  s pa rrow ha s 

been obse rved on  t he Re se rva t i on a nd i s  con s i dered enda ngered . The s ha rp

s h i n ned hawk has been observed on the Re se rvati on  and i s  cons i de red threat

en ed . 

One b i rd s pec i es cons i dered enda ngered i n  Ten n e ssee , t he os p rey , a nd 

fo u r  b i rd s pec i e s  con s i dered t h reaten ed i n  Tennes see- -t he Coo pe r ' s hawk , t he 

mars h hawk , t he Bewi c k ' s  wren , a nd t he g ra s s ho p pe r  s pa r row--are ex pected to 

occ u r  on the  Oa k R i d ge Re se rvat i on . 

3 . 8  Backgrou n d  Chemi c a l  a n d  Rad i o l o g i c a l  Cha racteri st i c s 

The propo sed act i on i nvol ves the  d i s po s a l  of  radi oact i ve l y  contami 

n ated organ i c  chem i ca l s ,  i nc l u d i n g  PCBs . Th i s  sect i o n desc ri bes t he exi sti n g  

c hem i ca l  a nd rad i o l og i c a l  cha racteri st i cs  of  t he env i ro nment , to provi de t he 

b a s i s fo r the an al ys i s  o f  i m pact s .  

3 . 8 . 1  So i l s  

PCB concentrati o n s  on  t he ORGDP have been dete rm i n ed to be  bel ow t he 

0 . 1 p pm l i mi t of  detect i on . Lead content ra nges  from 20 - 1 5 3  p pm wi t h  an  
average of  5 9  p pm ( Long , Jun e ,  1 981 ) .  
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Rad i on uc l i de content of the so i l s  a round the  ORGDP  per imeter h a s  n ot 

s i gn i f i can t l y va r i ed from remot e , or  background , l evel d ur i n g  t he l a st  seve r a l  

years  o f  mon i to ri n g  ( Y/UB - 1 0 ,  Y/U B -1 3 ,  Y/UB - 1 5 ) . Add i t i o n a l l y , l eve l s a re not 

s i gnf i ca n tl y  di fferent  from nat ural l y-oc c ur i ng l eve l s  r e po rt ed i n  the  l i tera

t ur e .  Deta i l ed l i s t i ng  of nuc l i de l eve l s  i n  samp l es  from 1 9 78 t h rough 1 980 

a re found i n  Ap pend i x  D .  

3 . 8 . 2 A i r 

Regi on al a i r q ua l i ty i s  t he  product o f  l oc al rreteoro l ogy , terra i n ,  

l and  u se ,  a nd em i ss i on source s .  The pred om i n a n ce of  h i g h  p re s s ure  systems 

res t r i  ct s the  di s pe rs i ve c a pac i ty of t he atmosp here . Co n s eq uen t l y ,  eastern  

Ten n es see has  a h i g h po l l u t i on  potent i al . Ande rson  County , wh i ch i s  adja cent  

to  Roan e  Coun ty where i n t h e  propos ed i n c i n e ra to r  s i te l i e s , has  been c i ted fo r 

n on atta i nment  fo r total s u s pe nded p a rt i cu l ate s .  The sources  of  these  em i s

s i o ns a re  va r i ous fac i l i t i es i n  the  c o un ty , a nd the  emi s s i o ns a re n ot att r i 

buted to t he  DOE p l a nt s .  Atta i nment status  exi st s  i n  both cou n t i e s  fo r s u l fur  

d i o x i de .  The a rea h a s  n ot been  c l as s i fi ed for the  rema i n i n g pr i ma ry a i r po l 

l utants  wh i ch a re n i t rogen oxi des , c a rbo n monox i de ,  photoch em i ca l  ox i da n t s  

( ozon e ) , a n d  hydrocarbo n s  ( DO E/EA-0106 ) . 

The res u l t s  of a i r  mo n i to r i n g  dur i ng 1 980 for s u s pe nded p a rt i cu l ates , 

s u l f ur o x i de s , a n d  fl uo r i des found l eve l s  wel l b el ow a l l a p pl i c ab l e  standa rds . 

The max i mum s u s pe nded pa rt i cu l ate l eve l  observed fo r a 24-hr  pe r i od  wa s 1 08 

u g/m3 a s  c om pa red to t he  Ten n e s see sta n da rd of  260 ug/m3 max i mum . S u l f u r  

o x i de s  compa red s im i l a r l y  wi th t he  maxi mum 24-h r ave rage observed i n  Februa ry 

a t  0 . 05 3  ppm c ompa r ed to t h e  0 . 1 4  p pm stan da rd . The h i gh est fl uo r i de l evel 

o bs erved at a mon i tor i n g  s i t e  wa s 1 . 2  ug/m3 fo r a 7 -day average , a l so  be l ow 

state sta n da rds of 1 . 6  u g/m3 for a 7 -day a ve rage ( Y/U B- 1 5 ) .  

Atmo s pher i c concen t rat i on s  of  rad i oact i ve and  non rad i oact i ve pol l u

tants  i n  t h e  v i ci n i ty of t he  Oak  R id ge fac i l i ty a r e  mo n i tored by a n e two rk of 

amb i ent  sampl i ng s tat i on s .  The ave rage g ro s s  b eta concentrat i o n  of  rad i o

a ct i vi ty from pa rt i cu l a tes i n  t he  a i r ,  meas ured by the  per i rreter  a nd remote 

mon i to r i ng stati o n s , we re 0 . 0 7 and  0 . 08 percent of t he  a pp l i ca b l e concentra

t i o n  g u i de ( 1 0- 1 0  C i /ml ) .  The ave r age gros s  a l pha  concentrat i on i n  t h e  
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peri meter a n d  remote monitori ng stat i o ns w a s  0. 0 3  percent of the conce ntrati o n  

qu i de ( 4x10 - 1 2  C i /ml) . An nu al di sch arqe of ra dioact i v i ty to the atmosp here 

has be e n  reported for 1 9 80. A total of 0.0 2 curi es of ura n i u m a n d 4 .9x 1 0- n 

curi es of un i de ntif i ed alph a - emitt i n q  i sotopes were rele ased from t h e  Y - 1 2 

Pla nt a nd ORG DP com bi n ed. Althouqh some radioactivity w a s  rel e ase d to the 

a tmosphere , me asur eme nts i n  t h e  Oa k R i d ge are a i n dicate that e n viro nme ntal 

lev els were below e stablished sta n d ards ( Y/UB-1 3 , Y/llB-15) . 

3.8.3 Water 

Both the Cli nch Ri v er a n d  Poplar Creek c a n  be character i z e d  chemi 

c al l y  a s  modera tely hard bodi es of water ( DOE/E A -0106) . Disso l v ed  oxyge n 

l e v els i n  the river approxima te 6.0 ppm or greater y e ar-rou n d  a n d  vary l i ttl e 

with d epth. Valu es of BOD are n e arly a l w ays l ess tha n 3 .5 ppm . N i troqe n a nd 

phosphoru s l e vels vary greatly i n  both ri v er a n d  creek. Ammon i a  conc e n tra 

tions at times exce ed rec an me n d ed  l evels for the protection of aquatic biot a .  

Mercury i n  the w a ter has be e n  fou n d  i n  concentrations significa ntly abov e 

backgrou n d  (up to 0.00 3 ppm) . Of the he avy met a ls that h ave be e n  an alyzed, 

only zi nc w a s  fou n d  to occur in concentrati ons pote nti a l ly harmful to biota. 

PCB co nce ntratio ns h ave bee n  determ i n ed at five locatio ns in the river a n d  

cre ek ; a l l  values w ere below the 0.5 ppb limit of d etection (Long, May . 1981) . 

Conce n tratio n s  below 1.0 p pb are n ot be l i eved to sign i f ica n tly affe ct aquatic 

biota (45 FR 7 9 3 39) . 

Cad mium 1 eve ls i n  the sediments n e ar ORG n p  m a y  be el eva t ed above co n 

centrations expect ed i n  a n  u ncontami n ated e nvironme nt, a s  w e l l  a s  levels of 

chromium, cop per, le ad, ma n ga n ese . mercury, n ic k el a n d  zi nc. Th e mercury 

va l u e s  are particul arly n ot eworthy as some of the conce ntrat i ons hav e  be e n  

fou n d  to be up to five or de rs o f  magnitu de gre ater tha n those fou nd in r e l a 

tive l y  pr i sti n e  are as. n a ta on se dime nt conce n trations of PCBs i n dicate that 

l evels in Poplar Cre ek are higher than i n  th e Cli n ch River. Su m mary data are 

prese nted in Appe ndix D. 
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3 . 8 . 4  B i ota  

Atmos pher i c and l i qu i d  rel eases of t he Oa k R i d ge p l ants  have been  

a s soc i ated wi t h  i nc reased l eve l s  o f  va r i ou s  contami na nt s  in  t he b i ota of  t h e  

a rea . Atmo s pher i c fl uo ri d e  re l ease s o n  t he s i te h a ve  ca used damage to 

l ob l o l l y  p i n e  need l e s  ( DO E/ EA-OI 06 ) . An a l ys i s of  the need l e s s howed range s  of 

fl uo r ide  concentrat i on s  to  be from 50 to  80  p pm .  Lea f  damage t o  sen s i t i ve 

p l ants  on  t he s i te h a ve been i nduc ed by ox i de s  of n i t rogen concentrat i on s  of 

4 700 u g/m3 for 2 h o u rs . Max i mum a n n u a l  NOx dos ages wh i c h  occ u r  s out hwest 

of  ORGD P are on l y  1 . 2  percent of  t ho se requ i red to  p roduce  vi s i b l e  damage to 

sens i t i ve p l ants . Pos s i b l e  e ffects  of  atmo s phe r i c  em i s s i o n s  con s i st of  

c h ron i c  p l ant  i nj u ry d ue to no rma l  emi s s i o n of  c oo l i n g-towe r-dri ft s a l t s . 

E l evated va l ue s  of  fl uo ri d e , c h rom i um ,  a n d  z i nc concentrat i ons  have occu r red 

i n  Re servat i on p l a nt s .  Atmos p he r i c  fl uor i de re l ea ses  h a ve not h ad a di rect 
e ffect on a n i ma l s  eat i n g  t he fl uo ri de  contami nated vegetat i on on t he s i te 

( DO E/ EA-O I 0 6 ,  Y/UB -1 5 ) . 

Pos si b l e  effect s to  aquati c b i ota i nc l ude ( 1 ) acute and/or  c h ron i c  

toxi c effect s , ( 2 )  c ommun i ty c om pos i t i on cha nges  ca u sed by o smot i c  s h i ft s  from 

t he di s so l ved so l i d s  and  s u l fate addi t i o n s , a nd ( 3 )  i nc reased b i oaccumu l a t i o n  

of  heavy met a l s ( DO E/ EA-OI 0 6 ) . 

I n  a n  ana l ys i s o f  3 62 f i s h  ( i nc l udi ng 1 5  s pec i es ) , o n l y  mercury a nd  

PCBs were found at  l eve l s  i nd i cati ng contami nat i on . More t h a n  1 4  percent o f  

t he game fi s h  from Pop l a r  Creek a n d  t he Cl i nc h  R i ver had mus c l e  ti s s ue  mercury 

concen t rat i o n s  i n  exces s of  0 . 5 u g/g , wherea s 2 percent of  t he game fi s h  from 

a l l s i x s i tes  had mercury l eve l s exceed i ng 1 . 0 u g/ g ,  t he act i on l evel on 

me rc ury i n  fi s h  recen tl y rec ommended by the U . S . Food and  Drug Adm i n i strat i o n  

( FDA ) . A l a rge-mouth  bass  that had the h i g hest conc ent rat i on mea s ured o f  a l l 

t he s pec i mens  conta i n ed 2 . 1 4  u g/g wet we i ght . S i gn i fi cant sea son a l  di ffe r

e nces i n  ti s sue  concen t rat i o ns  of  merc u ry were fou nd  i n  l a rge-mout h ba s s .  

Ti s s ue concentrat i o n s  of PCBs i n  most of t he fi s h  had  concentra t i o n s  be l ow the  

FDA act i on l evel  of 5 u g/ g .  Howeve r ,  c oncentrat i o n s  near  t h i s l eve l  were 

found i n  ten cha n n e l  catfi s h  c o l l ected i n  Pop l a r  Creek . Two fi s h  h ad l evel s 

a s  h i g h  a s  6 . 0 and  7 . 0 u g/ g , but the hi ghest body b u rden ( 8. 5 u g/ g )  wa s fou n d  

i n  a l o ngnose ga r from t he c reek (DOE/EA-OI 0 6 ) . 
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The present ( and p roj ected ) ope rat i on of  ORGDP  c ontr i butes to t he 

c hem i c a l  l o adi ng  of Pop l a r  Creek a nd t he  C l i n c h  R i ver . D ur i n g  per i ods of  l ow 

o r  zero fl ow , t he qua nt i t i e s  rel eased may i nduce  severe l oca l  i mpact s , but t he 

effect s from s uc h  ep i sodes s hou l d  be tran s i en t , wi t h  the pos s i b l e  except i on of  

i nc reased heavy -meta l body b u rdens . Du r i n g  per i od s  of  a verage fl ow , s i g n i fi 

cant  i mpacts from t he eff l uent s above a re not l i ke l y , but toxi cant  addi t i on s  

may i nc remen ta l l y  a ffect o rga n i sms expo s ed to h i g h  amb i ent  tox i ca n t  l eve l s .  

The c urren t l y  h i g h mercury a nd  PCB body bu rden s i n  fi s h  and  t he h i gh sed iment 

c oncentrati o n s  of these and other contam i nants  l i ke l y stem l a rge ly  from 

rel eases  unre l ated to current ORGD P opera t i o n  ( DOE/EA-0 1 0 6 ) . 

3 . 9  Soci oeconomi c E n v i ronment 

The reg i on a round  t he Oa k R i dge Re se rvat i o n h a s  been s u bj ect to fl uc

tuat i ons  in  po p u l ati on s i nce  the 1 940 ' s  when the Rese rvat i o n  wa s estab l i shed 

( N UR EG-01 3 9 ) . The pop u l a t i on i nc rea sed from 1 000  fami l i es i n  1 94 0  to a h i gh 

of  7 5 , 0 00 fami l i es l n  1 944 .  F l uctuat i on s  i n  federa l  p rog rams have  been a 

cont i n u i ng  i n fl uence on t he pop u l a t i on a nd eco n omy of t he reg i on . The U . S . 

Bu reau of t he Ce n s u s  ( 1 981 ) repo rt s  the 1 980 popu l at i on of  the Ci ty o f  Oa k 

R i d ge a s  2 7 , 5 52  a nd of Anderson and  Roane  co un t i e s a s  6 6 , 878 a n d  4 7 , 71 5  re

s pect i ve l y .  Proj ect i o ns of  t he po p u l at i on t o  the year 2000 s bow  a n  i n c rease 

of  12 percent for t he Ci ty of Oa k R i dge , 2 0  percent for Ander son  County , and 3 

percent  fo r Ro an e Cou nty . 

The l abor  force fo r Ander son a nd  Roane  co un t i e s  i n  1 980 wa s 3 0 , 72 0  

a n d  1 6 , 5 70 res pect i ve l y ,  w i t h  correspond i ng  unempl oyment  rates of  5 . 4  a n d  1 1 . 4  

( Ten nes see State Departmen t o f  Econ omi c a nd Commun i ty Devel o pmen t ,  1 981 ) .  The 

1 97 7  est i mated pe r cap i ta i n come wa s $ 7 , 240 ,  $5 , 587 , a nd $4 , 81 4 ,  fo r t he Ci ty 

of Oa k R i dge a nd  Anderson  a nd  Roa n e  c ount i e s  ( U . S .  B ureau of t he Cen s u s , 

1 980 ) . 

3 . 1 0 Land  U s e  a nd  Re l ated Act i v i t i e s 

The Oa k R i d ge Re se rvat i on  l i es wi th i n t he East Tenn essee Deve l opmen t 

Di st r i ct wh i ch i s  gen era l l y  rural  i n  cha racter . Knoxv i l l e i s  t he  di st r i ct ' s  
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reg i o n al center and  t he on l y  c i ty wi th a po p u l at i on  i n  excess of  50 , 000.  The 

c i t i e s  of Al coa , Ha r r iman , Ma ryv i l l e ,  Morr i stown , Newport , a n d  Oa k R i dge ma ke 

up c ommun i t i e s  wi t h i n the 7 , 500 t o  5 0 , 000 pop u l at i o n  range wi t h i n t he d i s 

t r i ct .  Al l are i nco rporated and  h a ve a defi n i te ce ntra l  core a nd  prov i de 

maj o r  emp l oymen t  a nd  t rade o p po rtun i t i e s . Of t he d i st ri ct 1 s  1 , 700 , 01 0  h ec 

tare s  ( 4 , 200 , 800  acre s ) , a p prox imate l y 80 percent i s  i n  agr i c u l t ura l  a n d  

fo rest l and  u se .  Anderson  a nd Roa ne  c oun ti e s  i n  wh i c h  the  Re servat i o n  i s  

l ocated a re a l so a p p rox imate l y 80 percent c ommi tted to agr i c u l t ure and  forest 

l and  u s e  ( DOE/EA-O I 06 ) . 

3 . 10 . 1  Res i dent i a l  U s e  

The pop u l at i o n  centers  nearest t he Oa k R i dge Reservati on  i nc l ude Oa k 

R i dge 1 0  km ( 6  m i ) N E ,  Ol i ve r  S pr i n g s .  1 3  km ( 8  m i ) N N E ,  Ki ngston 1 4  km ( 9  

mi l es )  WSW , Len o i r C i ty 1 9  k m  ( 1 2 m i ) S S E , Loudon 2 3  km ( 1 4 mi ) S ,  a nd 

Ha r r i ma n  1 5  km ( 9  m i ) W ( DOE/ EA-OI06 ) .  Oa k R i dge , t he nea rest pop u l a t i o n 

c enter ,  i s  a n  u rban  c enter  wi t h  a m i n i m um of a g r i c u l t ura l  act i v i t i es , i n  

contra st to t he c o un ty l a n d- u se pattern s .  Of t h e  5 , 51 0  hectare s  ( 1 3 , 61 5  

ac res ) of nonfede ra l l y  own ed l and  wi th i n  the c i ty l i m i ts , a pprox i matel y 3 0  

percent i s  res i den t i a l  a n d  3 0  percent i s  vacant . On l y  1 t o  2 percen t  o f  t he  

l and  i s  u sed fo r c omme rc i a l o r  i nd u st r i a l enterpr i ses . 

3 . 1 0 . 2  Agr i c u l t u ra l  U s e  

Fa rm i ng  i n  th i s reg i o n  o f  Ten nes see h a s  fo l l owed  t he nat i ona l  trend 

of stead i l y  decrea s i ng n umbe rs of fa rms and of  the rema i n i ng fa rms i nc rea s i ng 

i n  average s i z e .  Of the  5 3 0 , 000 h ecta res ( 1 , 3 1 0 , 000 a c res ) i n  the  fi ve cou n 

t i e s  s urroundi ng  t h e  Oa k R i d ge Re se rva t i on , ap p rox imate ly  3 6  percent  i s  i n  

farms and 5 0  pe rcent  i s  i n  c omme rc i a l  fo rest ( U . S .  Bureau  of the Cen s u s , 

1 97 7 ) . Bee f catt l e p rod uct i on ha s rep l aced da i ry catt l e over t h e  l a st few 

decades p r i ma ri l y  d ue to the l e s s  l ab o r- i n ten s i ve n at u re of b eef  catt l e .  

Curren t l y ,  t here are o n l y  f i ve c ommerc i a l  d a i ry fa rms wi t h i n  a 6 k m  ( 1 0  m i ) 

rad i us of  the  Re servat i o n , fou r  i n  Roane Cou n ty and  o ne i n  Loudon  County .  The 

pr i n c i pa l  ca s h  c rops  of t he f i ve c o unt i e s  of t h i s reg i on a re tobacco , corn , 
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soybean s ,  a nd wheat . Commerc i a l fo re st l an d  i s  pe r i odi ca l l y  l ogged and  

rep l anted i n  fa st  g rowi ng  p i ne s  ( DO E/EA-OI 0 6 ) . 

3 . 1 0 . 3  I ndustr i a l i zat i on 

The Oa k R i d ge Re se rvat i o n  occup i es  a p p rox i mate l y 1 4 , 970  hecta res 

( 3 7 , 0 00 ac res ) of DOE-own ed l a nds ( NUR EG-01 39 ) .  C urren t l y , t he pr i nc i pa l  

p l ant  c omp l exes on  t he re s e rva t i on a re a s  fol l ows : Y -1 2 ,  ORGD P , ORNL , a n d  t he  

Compa rati ve An i ma l  Research La borato ry ( CARL ) .  Around  eac h  research  a nd  

product i on fac i l i ty i s  a b uffer zone to prov i de secur i ty , s pace for expan s i on , 

a nd  fo r i so l at i o n  from t he general  p u b l i c .  About 5 , 666 h ectares ( 1 4 , 000 

acres ) a re a l l ocat ed fo r b uffe r  zones a round  o perat i ng  reactors , wa ste 

d i s po sa l  area s , a nd st reams t hat recei ve routi ne  wa ste rel ea ses  and bu r i a l  

ground seepages . Ac re age u sed for h i g h -vo l tage tran smi s s i o n l i ne s , pi pe l i n e 

r i ghts -of-way , t ran s p o rtat i on co rri dors , a n d  sec u r i ty fences amounts  to about 

2023 hecta re s  ( 5 , 000 ac re s ) .  About  80 percent of t he Re s e rva t i on i s  fo rested 

a nd a comprehen s i ve fo rest man agement prog ram i s  c a r r i ed out . 

The DOE  p l ants  on t he re se rva t i on a re t h e  maj o r  i nd u str i e s  wi t h i n  a 

1 6  km ( 1 0 mi ) rad i u s  and  empl oy a p prox i mate l y  1 5 , 000 peop l e .  Numerous  sma l l e r 

i ndu str i es  exi st i n  the  reg i o n  wh i c h a re genera l l y  i n  n uc l ear  re l ated act i v i 

t i e s  s uc h  a s  fue l e l ement fab r i cat i o n , rad i o i sotope c a l i b rat i o n , manufacture 

of radi oact i ve tracers , a nd  t he  l i k e ( DO E/EA-OI 0 6 ) . 

3 . 1 1  P aducah Gaseous D i ffu s i on P l a nt  

The  e n v i ro nment  of  t he  Pad uca h Ga seous Di ffu s i o n P l ant  ha s been  

desc ri b ed i n  mo n i to ri ng repo rt s  ( K Y - 71 7 )  a nd  i n  a rec ent s i te devel opment  p l an 

( Ru st E ng i n eer i n g ,  1 978 ) . 

The Paduc a h  Ga seous  Di ffu s i o n  Pl an t ( PGDP ) i s  l oc ated on a 1 385 ha  

( 3 , 42 5  ac re )  s i te i n  a genera l l y  ru ral  a rea of  McCrac ken Coun ty , Kent ucky . 

The s i te i s  a pproxi mate l y  6 km  ( 3 . 7 mi ) south  o f  t he Oh i o  R i ve r .  The nea rest 

i nco rpo rated town s a re Met ropol i s ,  I l l i noi s ,  l ocated 8 km ( 5  mi ) to t h e  no rt h 

east , a n d  LaCenter , Ke ntuc ky , l ocated 1 8  km  ( 1 1 . 2  mi ) southwe st . Pad uc ah , 

Kent ucky , i s  t he  nea rest pop u l a t i on cente r  ( 3 5 , 000 ) a nd i s  l ocated 1 9  km 
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( 1 1 . 8  mi ) east  of the p l a nt .  The c l i ma te i s  ch a racter i s t i c  of  the h umi d 

cont i nent a l  zon e whe re s um� rs a r e  wa rm a n d  wi nte rs a re rro derate l y  co l d .  

Wi nds  are  predomi n a nt l y  from the  SSW , ave rag i n g  4 . 4  meters / s econd ( 1 4 . 4  

ft/sec ) .  Ra i nfal l a ver age s  1 1 9 cent i �te rs ( 4 7  i n )  pe r yea r ;  the  he a vi es t 

p rec i p i tat i on  u s ua l ly  occu r s  du r i n g Marc h ,  Ap r i l  a n d  May .  The a rea i s  l ow i n  

re l i ef ra ngi n g  fr om 1 1 2-1 16  mete rs ( 367 -381 ft ) abo ve sea l e ve l . Much of the  

p l a nt p rope rty i s  l ea sed to  the  Commonwe a l t h  of  Kentucky and  ma i nt a i ned by the  

Wes t  Ken t ucky W i l d l i fe Ma n agement  Area for s u i t ab l e wi l d l i fe h a bi tat a s  

scattered wood l a nds , sc ru b growt h ,  a n d  gra s s l ands . The a rea i s  d ra i ned by and  

p l ant  di s cha rges fl ow i n to two smal l t r i butar i es of  the  Oh i o  R i ve r , B i g  and  

L i tt l e  B ayou  c reek s .  These  c reek s de r i ve mo s t  of  the i r fl ow from p l ant  

di scha rges exc ept d uri n g  th e wetter  months  of the  yea r .  The c re ek s  enter  the  

Oh i o  R i ve r  th rou gh a common di scha rge on the TVA Shawn ee P l ant  R e se rva t i on .  

No h uman  h a bi tat i o ns a re fou nd  wi th i n 900 �te rs ( 2953  ft ) of the  PGDP  proces s 

bu i l di ngs  ( K Y- 7 1 7 ;  R u st E n g i neeri n g , 1 9 78 ) . 

3 . 1 2 Port smo uth  Gaseo u s  D i ffu s i on P l a nt  

The  env i ro nme nt  s u r roun d i n g  t he Portsmouth  Ga seou s D i ffu s i on P l ant  

has  been de sc r i b ed i n  rron i to ri ng repo rt s  ( GAT-200 9 )  a nd i n  a recent  

env i ronmenta l  impact statement ( ERDA-1 54 9 ) . 

Th e Po rt smout h Ga se ou s  D i ffus i o n  P l a nt  i s  l ocat ed i n  s pa rs e ly pop u

l ated ru r a l  P i ke County ,  Oh i o ,  on 1 618  ha ( 4000 a c res ) a bout  1 . 6  km  ( 1  mi ) 

east of the  Sc i oto R i ve r  Val l ey at a n  e l evat i o n  ap pro x i mat e l y  3 6 . 6  m ( 1 2 0  ft ) 

a bove the Sc i oto  R i ve r  f l ood p l a i n .  The h i ghest  recorded f l ood wa s 1 00 ft 

be l ow t he 1 evel of the p l a n t . 

The neare st  urban  a reas  a re P i keton , O h i o ,  6 . 4  km ( 4  mi ) f rom t he 

s i t e  wi th a pop u l at i on  of  1 34 7 ,  a n d  Wave r ly , Oh i o , 1 2 . 9  km ( 8  mi . )  wi th a 

pop u l a t i o n  of  4 858.  The nearest  l a rge urban  pop u l a t i on i s  P o rt smo uth , 3 0 . 6 km 

( 19 mi ) to the s out h ,  wi th  a pop u l at i on  of  2 7 , 63 3 .  

The terra i n s u r rou n di n g  the  p l a nt cons i st s  of  ma rgi n a l  farm l a nd  a nd 

de ns e ly forested  h i l l s .  The fl oo d p l a i n ,  howe ve r ,  i s  fa rmed ext e ns i ve l y .  Th e 
Sc i oto R i ve r  Va l l ey i s  u nder l a i n  by abunda nt sand  and  grave l wh i ch fo rm a n  

aq u i fe r  wh i ch se r ves a s  t h e  pr i ma ry s o urce o f  wate r  fo r t h e  p l a n t .  The 
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c l i mate i s  c haract er i st i c  of the humi d con t i nenta l  zone . Temperatu res a re 

mode rat e l y  co l d  i n  t h e  wi nter a nd moderate ly  wa rm a n d  h um i d  i n  t he s umme r .  

An nua l p reci p i tat i o n ave raqes  about 1 0 1 cm ( 39 . 8  i n . )  genera l l y  d i s t r i buted 

t hroughout t h e  yea r :  howeve r ,  fal l t p. n ds to be t he d r i es t .  The pred omi n a n t  

wi nds b l ow from t he south  o r  sout hwe st a n d  a t  t i mes  from t he n o rt h . Loca l 

t r i but a r i es fl owi n g  i n to t h e  Sci oto R i ver  are re lat i ve ly  un po l l ut ed exc ept fo r 

a gr i c u l t u ral  ru n off . L i q u i d effl uents  from t he Po rt smouth  Ga seous  D i ffu s i on 

P l a nt a re di s cha rged i n to Li t t l e Be ave r  Creek , B i g  Run  Creek , two p i pe l i n e s , 

a nd a d r a i n age d i tc h , a l l of wh i c h  u l t imatel y fl ow i nto the Sc i oto R i ve r .  

Li t t l e Be aver  Creek rece i ve s  most of t he ch emi c al di scha rges from t he p l a n t  

after  treatment  ( E RDA-1 549 , GAT-2009 ) .  

DO E/E A-O 10 6 .  
P l  ant S i t e .  

3 . 1 3  References 

En v i ronmenta l As ses sment of the  Oak R i d ge Ga seou s D i ffu s i on 
U . S .  Depa rtme nt of E n ergy , J uly , 1 981 . 

E RDA-1 549 . Po rt smouth  Ga seous  D i ffu s i on P l ant  Expa n s i on , P i keton , Oh i o .  
F i n a l E n v i ro nment al Stat ement . 2 Vo l s .  U . S .  Ene rqy Research a nd Devel opment 
Admi n i strat i o n , Wa s h i ngton , D . C . , 1 9 7 7 .  

4 5  F R  7 93 39 .  Wate r Oua l i ty C r i te ri a .  U . S .  En v i ronmenta l  P rotect i o n  Agency , 
4 5  FR 7 93 39 , Novembe r 28, 198 0. 

GAT-2009 .  Po rtsmouth  Ga seous  D i ffus i o n P l ant  En v i ronmenta l  Mo n i to r i n q  Repo rt 
fo r Ca l enda r Yea r  1 980 . Goodyea r  Atomi c Co rpo rat i o n , 1981 . 

K/SUB- 1 38 76-81/ 1 .  Mea s u rement of  Outdoor  No i s e Level s Adj acent to the K-25  
Fac i l i ty ,  Oa k R i dge Gaseous  D i ffu s i on P l ant . Un i o n  Ca r b i de Co r po rat i o n , 
Nuc l ea r  D i v i s i on , Oak R i d ge ,  Ten nessee , 1981 . 

K Y-7 1 7 .  En v i ronmenta l Mon i tor i n g  Report , U n i ted States Depa rtment of  Ene rgy , 
Paducah  Ga seous  D i ffu s i on P l ant , C a l enda r Yea r  1 980 . Un i o n  Ca r b i de 
Corpo rat i o n , N uc l e a r  D i v i s i on , Oak R i d ge ,  Tennes see , 1981 . 

Long , L .  W .  En v i ronmenta l  Ma nagement Grou p .  U n i on Ca rb i de ,  N uc l ea r  D i v i s i on , 
Oak R id ge Ga se ou s  Di ffus i o n  P l a n t . Lette r to  Batt el l e ,  May n ,  1981 . 

Lo ng , L .  W .  E n v i ro nmenta l  Ma n agement Grou p .  Un i o n  Ca rb i de , N uc l e a r  D i v i s i o n , 
Oak R i d ge Ga seous  Di ffu s i o n P l a nt . Letter  to Batte l l e ,  J u n e  1 0 ,  1 981 . 

N UR EG - 0 1 39 .  Env i ronmenta l Statement Rel ated to Con st ruct i on a nd  Operat i on of 
C l i n c h  R i ver  B reeder  Reactor  P l ant . U . S .  N uc l ea r  Reg u l a to ry Commi s s i o n , 
Wa shi ngto n , D . C . , 1 977.  



3 - 1 9 

R u st E ng i neer i ng  Compa ny .  S i te Deve l o pment P l an , Padacuh  Ga seo u s  D i ffu s i on 
P l ant , 197 8 .  

Ten n es see State  Depa rtment o f  Eco n om ic  a nd Commun i ty Devel opment . Pe rso n a l  
Commun i c at i on  wi t h  A .  Rudo l p h ( Batte l l e ) . Kn oxv i l l e ,  Tenn . ,  Ap r i l , 1981 . 

u . S .  Bu reau of  t he  Cens u s , Cen s u s  of  Ag ri c u l t u re 1 9 7 4 .  U .  S .  Depa rtment of 
Comme rce , Was h i n gto n , D . C . , 197 7 ,  1 ,  Pt . 4 2 .  

u . S . Burea u of t h e  Cens u s .  C u r rent Pop u l at i on Repo rt s , P -2 5  Se ri es , No . 885 . 
U . S .  Depa rtment of Comme rce , Wa s h i ngton , O . C . , J u n e  1 980 .  

u . S . Bu reau of  t he Cens u s . Cha racter i st i c s  of  Popu l at i on  and  Hou s i n q : 
P re l i m i n a ry Repo rts , PHC-80- P -44 , Ten n es see . U . S .  Depa rtment of  Comme rce , 
Wa shi ngton , D .C . ,  Ja nua ry 1 981 . 

Y/UB - 1 0 . E n v i ronmenta l  Mon i to r i n g  Report , U n i ted States Depa rtment of Energy , 
Oak R i dge Fac i l i t i es :  Cal enda r Yea r 1 9 78 . Un i o n  Ca rb i de Co rporat i o n , N uc l ea r 
D i v i s i on , Oak R i d ge ,  Tennessee , J un e , 1 9 7 9 .  

Y/UB- 1 3 . E n v i ronment a l  Mon i tor i n g  Repo rt , U n i ted States Depa rtment of  E nergy ,  
Oak R i d ge Fac , l , t ies : Ca l enda r Yea r  1979. On io n Ca rbide Co rpo rat , o n , Nuc lea r 
D i v i s i on , Oak R i d ge , Te n ne s see , Ju n e , 1 980 . 

Y/UB- 1 5 .  E n v i ronmenta l  Mon i tor i n g  Repo rt , U n i ted States Depa rtment of Energy , 
Oa k R i dge Fac i l i t i es : Ca l enda r Yea r 1 980 . Un i o n  Ca rb i de Co rpo rat i o n , Nuc l ea r 
Di v i s i o n , Oak R i d ge ,  Te nnes see , Ju n e ,  1 981 . 



3-20  

TH I S  PAGE  I S  I NTENT I ONALLY B LANK  



4 . 0 ENV I RONMENTAL CONSEQUENCES OF THE PROPOSED ACT ION 

Th e purpo s e  of t h i s chapter i s  to present a deta i l ed asses sment of  

the  env i ro nmenta l  consequences of the  propos ed act i o n . a Ba sed on the  
d escr i pt i ons i n  Chapter 2 a nd other i n fo rma t i o n  about  the proposed act i on , t he 

probabl e i mpacts are  descri bed , together wi th  t h e  met hods u sed to a s sess t hose 

i mpact s .  

Each of the  ma ny a ct i on s  di rectly o r  i ndi rectl y  i nvol v ed i n  the 

c onstruct i on and ope rati on  of t he proposed fac i l i ty may b e  cons i dered poten
t i al l y  capabl e of cau s i ng cha nges in  t he exi st i ng condi t i on s  or  cha racteri s 

t i cs  o f  t he env i ronment at  or  near the propos ed faci l i ty .  The i mpa cts o f  the 

proposed act i on a re ana ly zed i n  terms of the effl uent s a nd emi ss i ons  expected 

f rom t he fac i l i ty and the i mpact s of t hose emi ss i on s  and effl uents on the 

chem i cal  and  phy s i ca l  qua l i ty of t he env i ro nmen t .  Al so ana ly zed a re impact s 

upo n  the bi ota , upon huma n heal t h  and u po n  t he soci oeconomi c cha ract er of the 

a rea . Ma ny of the  ana lyses present ed here i n  are ba s ed on  conservat i ve estima

t i on procedures or  wo rst rea so nabl e case  analys i s .  However , even wi th such  

ap proaches to the  est imat i on of impact s , t he proj ected con seq uences of t he 

p roposed faci l i ty a re genera l ly  i ns i g n i f i cant . 

4 . 1  Effl uents a nd Emi s s i on s  

The mate ri al s to b e  d i scha rged by the  proposed fac i l i ty i nto the a i r  

a nd t he water o r  onto t he l a nd have been i dent i f i ed and the  d i scha rge rates  

e st imated a s  accu rately a s  pos s i b l e from t he l i mi ted i n formati on ava i l ab l e at  

th i s stage in  the fac i l i ty des i gn .  Act ual  des i gn f i gures  ba sed on  mate r i a l  

a Th i s  chapter does not present an  assessment o f  the en v i ronmenta l con se
quences of  the rea sonabl e a l ternat i ve s  ( no act i on ,  chem i cal  dest ruct i on ,  
al t ernat i ve routes ) ,  s i nc e  to do so wou l d dupl i cate t he ana lyses  and 
di scu s s i on pre sented el sewhere i n  th i s E l S . The fu l l di scl os u re p u rposes 
of t he regu l at i ons  (40 CFR 1500 . 1 ( b , c ) , 1500 . 4 ( f ) , a nd 1502 . 1 )  a re met 
t hrou gh  t he an a lyses a nd di scu s s i on presented i n  Chapter  2 and  i n  the  
Append i ces . In pa rt i cu l a r ,  the  no  act i o n  a l ternat i ve i s  descri bed i n  
Sect i on 2 . 2 ,  chemi cal  dest ruct i on i s  present ed i n  Sect i o n  2 . 3  and Ap pendi x 
C ,  a nd al t ernat i ve routes a re presented i n  Sect ion  2 . 4  a nd Append i x  B .  
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bal a nces  and eq u i pment de s i gn s we re u s ed where ava i l ab l e ,  b ut  standa rd factors  

a nd data from a n a l agou s  cases  were u sed where s peci f i c  dat a we re l a cki ng . 

4 . 1 . 1  Em i s s i o n s  to  the Atmos ph e re 

An a i r po l l ut ant emi s s i o ns i n vento ry h a s  been prepa red for the i n

c i n e rato r at i t s i n i t i a l ope rat i ng rate of 7 . 9  x 1 09 j o u l es ( 7 . 5  x 1 06 

Bt u )  per  h o ur a nd  the s ch edu l ed ope rat i ng rate of 7300  h o u rs pe r yea r .  Th e 

s i x  cr i teri a and  n i n e noncr i ter i a  po l l utant s s pec i f ied  i n  t he PSD  reg u l at i on s  

( see Ap pe n d i x  E )  h a ve been addres s ed a s  wel l a s  ot he r mater i a l s s peci f i c  to  

t h i s fac i l i ty .  Dur i ng n o rma l  ope rat i on of the  i nc i nerator , emi s s i on s  wi l l  

o r i gi n ate from fo ur genera l  s o urce s , wh i ch a re the  rece i vi n g a n d  s tor age 

t an k s ,  the  drum u n l oad i ng h oods , t he ma i n  stack , a n d  mi scel l a neo u s  l e ak s .  It 

i s  a l so pos s i b l e  t h at u nde r  abno rmal con di t i o n s , emi s s i on s  may o r i gi nate from 

t he seconda ry safety rel i ef vent or  the  feed ch ute s a fety rel i ef vent . 

4 . 1 . 1 . 1  Hydroca rbon s .  L i q u i d materi a l s rece i ved by the  faci l i ty i n  

t a nk t rucks a nd d rums w i l l be un l o aded i n to ta nks  fo r s torage a nd b l e n di ng  

p ri o r  to b u rn i ng .  Sma l l q ua nti t i es of o rga n i c s wi l l  ev a po rate i nto the  va po r  

s pace i n  t he t op of the t a n ks a n d  w i l l be di s p l aced from t he t a n ks whe n  t h ey 

a re fi l l ed o r  when ri s i n g amb i ent  tempe rat ures  cau se  the  va po rs to expand .  

S i n ce ab out 7 7  pe rcent of t he l i q u i d materi a l s  to be b urn ed by t h i s fac i l i ty 

wi l l  be wa ste l u b r i cat i ng o i l s  wh i ch typ i ca l l y  h ave ve ry l ow vo l at i l i t i es ,  t he  

concentrat i on of  o rga n i cs i n  t h e  va por s paces a re expe ct ed to  be ve ry l ow .  

E s se nt i a l l y  al l o f  the va po ri zed orga n i cs a re expected to re s u l t from t he 

h a nd l i ng of th e wa ste sol vent s wh i ch wi l l  c ompri se ab out 1 5  pe rcent of t h e  
l i qu i d  feed to the  i n c i ne rator .  The se emi s s i on s  a re expected t o  o r i g i n ate 

pri n c i pal l y  from the un l o a di n g  hood a n d  from ta n k s .  E st i mates of emi s s i o n s  

from these tan k s  have been  made  u s i n g  t he methods recommended i n  AP -42  cor

re ct ed for recent fi n di ngs  ( B urr a nd  Moody , 19 81 ) � th con se rvat i ve a s s ump

t i on s  as  to  cond i t i o n s  ( s ee Ap pend i x  F ) . Th e em i s s i on s  from the  d rum u n l oad

i ng can n ot be est i mated ac curate l y beca u se the un i t s  h a ve n ot yet been des i gn 

ed ; a n  a p prox i mat i on o f  t he  po s s i b l e  emi ss i on s  wa s devel oped a s  de sc ri bed i n  

Ap pe n d i x  F .  The so l vents  expect ed to be h a nd l ed a nd t he est i mat ed emi s s i o n s  

a re s hown i n  Ta b l e  4- 1 . 
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Emi s s i on s  from h a nd l i ng t he o i l s  t h at wi l l  compr i se t he bu l k of  the 

fe ed to t he i n ci n e rato r we re est i mated i n  a s i mi l a r  fas h i on u s i ng ve ry 

con s e rva t i ve est imates of the vo l at i l i ty .  The emi s s i o n s  of u n i dent i f i ed  h i g h 

b o i l i ng o rga n i cs were est i mated to be ab out 1 4  kg  ( 3 0  l b ) pe r yea r  o r  ab out 

2 . 0  g ( 0 . 0 04 l b ) pe r hou r .  Si nce the emi ss i on s  from t hese sou rces a re sma l l ,  

n o  mea s ures h a ve been t a ken  to f urt her  red uce t h em .  

TABLE  4- 1 .  EST IMATED EM I SS I ONS FROM HANDL I NG SOLVE NTS 

Materi a l  

Tr i ch l o roet hane  
Tr i c hl oroet hyl e n e  
Un ident i f i ed M i x  
Met hyl ene  C h l or i de 
Pe rch l o roethy l ene 
Aceton e 
Va rso 1 
C hl o rofo rm  
F reon 1 1 3  
Freo n TA 
Methano l  
Hexan e 
I sopropanol  
Freo n 1 1  

Tot al  Ha nd 1 i n g  Los se s 

Breat h i ng  Los se s ,  Al l Ta nk s 

D rum Emptyi ng  Los s e s  

Tot al  So l vent  Emi s s i o n s  

Through p uta 
kg/yr 

63 , 000 
7 3 , 000  
42 , 000 

3 , 700 
43 , 000 
4 , 500 

22 , 000 
4 ,200 
3 , 400 
1 ,800 
4 , 5 00 

820 
4 , 500 

1 3 ,000  

Ap  prox . 

Ap prox . 

Emi s s i o n 
kg/yr 

1 40 
83 
45 
18  
16  
1 3  
1 3  
1 1  

7 
4 
4 
3 
2 
2 

360b 

4 5  

500 

900 k g/yr ( 0 . 1 2 k g/ h r )  

Sou rce : Computat i on ba sed o n  data der i ved from K/D - 5222 ; see Appe n d i x  F .  

a An nua l p rod uct i o n + 1/3  sto red mater i a l , Ba s i s = 7 300 operat i n g h o u r s  
pe r yea r .  

b May n ot s um to t ot al d ue to roundi ng . 
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Trace quant i t i es of  o rga n i cs , typ i ca l l y  l ow mo l ecu l a r  we i g ht hyd ro

ca rbon s , o rgan i c  ac i d s , a nd a l dehydes , a re normal l y  emi tted from i nci nerato r 

stacks . Th i s  i nci nerato r i s  des i g n ed to  prov i de h i gh ly  effi c i ent  combu st i on 

so the  emi s s ions  from t h i s source a re expected to be smal l .  Data from a test  

of  a PCB  i nci nerato r (EPA 530jSW 122C .5 ) , wh ere hamme rmi l l ed PCB  conta i n i ng 

capaci tors were burned i n  a rotary k i l n  i nci nerator wi t h  fuel  o i l unde r 

c ond i t i ons  s i m i l a r to  t hose  proposed fo r t he propo sed i nci nerato r ,  we re u sed 

to est imate t he hydroca rbon emi s s i ons  from t h i s i nci nerator stack at  38 g 
(0 . 084 l b ) pe r hou r .  In ad di t i on to t hese orga n i cs , ext remel y  sma l l 

q uant i t i es of unburned materi a l s a nd toxi c product s of i ncompl ete combu st i on 

may a l so be emi tted . 

The regu l at i on s  for sol i d  PCB materi a l  i n  accord wi t h  wh i ch t he 

i nci nerato r wi l l  ope rate l im i t  unbur ned PCB em i ss i ons  to  a maximum of 1 mg per 

kg of PC B fed (44 FR  31514 ) . For t he average operat i ng rate of t h i s un i t ,  t he 
max imum pe rm i ssab l e emi ss i on of PCB wou l d be 1 1  mg ( 2 . 4  x 10-5 l b ) pe r hou r .  

Act ual  meas urement s ( EPA 530jSW 122C .5 ; EPR I  F P  120 7 ;  Rol l i ns  En v . , 1979 ) of 

em i s s i ons dur i ng t est  bu rns  of PCBs unde r cond i t i ons s i m i l ar to t hose t hat 

wi l l  exi st i n  t h i s i nc i nerator , s howed no  detectabl e PCB emi s s i on s . Ot her 

tests (EPA Reg i on 6 ,  1981a , 1981b ) d i d  reveal  the emi ss i on of ext remel y  sma l l 

amounts of chl or i nat ed d i ben zo-p-di oxi n s  a nd chl ori nated d i benzofu ran s .  The 

h i gher  of the va l ues repo rted i n  t hose tests  has been u sed to est imate the 

emi s s i ons  from th i s fac i l i ty .  Ahl i ng and Li nds kog ( 1 978 ) have reported 

detect i ng hexach l orobenzene  (HCB ) i n  t he emi ss i ons  from burn i ng PCBs i n  a 

p i l ot sca l e i nc i nerato r .  Cont ra ry to t he imp l i ca t i on of h i gh  emi s s i on s  

presented i n  t he i r pape r ,  t he da ta may be i nterpreted to  i nd i cate a l ow 

emi s s i on of HCB at t he condi t i ons  at  wh i ch t he proposed i nci nerator wi l l  

ope rate ( see Appe nd i x  M ) . The est imated emi ss i ons  of these orga n i cs are s hown 
i n  Tab l e  4-2 , ba s ed on the  emi s s i ons  from test s descr i b ed above . 

Th e l ow vo l at i l i ty of t he bul k of  t he feed mater i a l s ,  t he type s of  

equ i pment wh i ch wi l l  be  u sed , a nd t he p l ann ed operat i ng procedu res a re ex

pected to ho l d  em i ss i ons  of o rga n i cs from mi nor  equ i pment l eaks  to an  

i n s i gn i f i cant  l evel . 
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TABLE  4 -2 .  EST IMATED E M I S S I ONS  OF TOX I C  ORGA N I C S  

Mater i a l  Concentrat i on i n  F l ue  Gas  kg/ h r  

PC B < 1  p p b  < 2 . 6  x 1 0-6  
D i oxi n s  0 . 0 18 n g/d scf  1 . 7  x 1 0-9 
Furan s 0 . 2 8  n g/dscf 2 . 7  x 1 0-8 
HCB 2 . 4  x 1 0-2 p pb 7 . 7 x 1 0-7  

Source : Computed based on  sou rces c i t ed i n  text . 

4 . 1 . 1 . 2 Ac i d  Gases . The wa ste m i x wh i ch wi l l  be b u r ned i n  the  

i nc i n e rator  i s  ex pect ed to conta i n  s ome c h l o r i nated s o l vent s , a sma l l amount  

of  Freo n s  and  o rga n i c  p hos phate s , a nd a trace of s u l fur conta i n i ng mater i a l s .  

It i s  a s s umed t hat u po n  comb u st i o n  a l l o f  the  ac i d  ga se s fo rmed from ac i d  

fo rm i ng e l ement s  wi l l  a p pea r i n  the  fl ue ga ses , p roduc i ng t he concentrat i o n s  

s hown i n  Tab l e 4 -3 .  A sma l l amount  of  t he  c h l o r i n e  wi l l  fo rm e l ementa l  

c h l o r i n e  and i n f i n i tes ima l  amoun ts of  fl u o r i n e  and s u l fur t r i ox i de may a l so 

fo rm .  The fl ue ga s c l ea n i ng  system ha s been des i gn ed to remove t hese  ga se s 

from t he fl ue ga s befo re i t  i s  rel eased to  the  atmo s phere . 

I n  t he q uench  ch amber , t he  excess  water  wi l l  d i s so l ve a po rt i on of  

t he water  so l ub l e  ga ses  and , by  l owe r i ng  t he tempe rat u re , cause  the  p ho s 

p ho ro u s  pen tox i de t o  conden se  a s  a f i n e  pa rt i cu l ate . In  t h e  vent u r i  and  t he  

packed bed s c rubbe r ,  contact wi th  a l ka l i ne wate r w i l l  remove most  of  t he  

rema i n i ng so l ub l e  ga se s and  s u l f u r  d i ox i de . Part of  t he phos p ho ru s  pentox i de 

wi l l  a l so  be removed wi th  the pa rt i c u l ate s . The wet e l ect ros tat i c prec i p i ta

tor fo l l owi ng  t he sc rubbe r wi l l  remove mo st  of  t he  rema i n i n g p hos phoro u s  

pentox i de and s u l fur t r i oxi d e .  The expected concentrat i on s  o f  ac i d ga se s a t  

var i ou s  po i nt s  i n  t he scrubb i ng  system a n d  t he  remo va l  effi c i en c i es of  t h e  

contro l  dev i ce s  a re s hown i n  Tab l e  4 -3 .  These  va l ues  represent best 

e ng i neer i ng  j udgement a nd a re rea so n ab l e expectat i o n s  fo r p ro pe r l y  des i gned 

and ope rated eq u i pment  of  the type s pec i f i ed . 



Quench 
In l et Eff. 
� 1!L 

HC l 6 ,000 50 

HF 540 74 

S02 1 2  0 

C l 2 2 . 6  0 

P205 0. 080a 0 

TABLE 4 - 3 .  AC I D  GA S C ONCE NTRAT IONS AND REMOVAL EFF I C I E NC I E S  

Venturi  /Pa c k ed 
Bed Scrubber 

Inlet Eff. 
Prec i(!i t a t or 

Inlet Eff. Eff. 
� 1!L � 1!L 1!L 
3 ,000 99 33 0 9 9 . 5  

1 4 0  93 < 1 0  0 98. 1 

1 2  ) 7 5  0 . 1  0 > 7 5  

2 . 6  > 7 5  < 0 . 6  > 7 5  

0 . 080a 64 0 . 029a 88 9 5 . 5  

Sourc e :  Comput a t i on ba s ed o n  da t a  de r i ved from K/D -5222 

a gr /dscf 

--------------

Overa l l  
Out l et Outlet 
1E.e!!!L ( kg/k r )  

3 3  0 . 1 4  

< 1 0  <0.02  � 
0 . 1  < 0 . 0 2  

I 
()) 

< 0 . 6  <0. 00 5 

0 . 004a 0 . 02 
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The  reg u l a t i on s  req u i re t hat  the i nc i n cerator  system be ope rated 

un de r  a s l i ght  n egat i ve pres s ur e  wi t h  re l at i o n s h i p  to t he atmos phere to 

p reven t  l e akage of fl ue ga s ,  a nd the exposed sc rub be r  water  wi l l  be adj u sted 

to a n eutr al o r  a l ka l i ne con di t i o n , so n o  re l ease of ac i d  fumes from ot he r 

pa rt s  of  the  system i s  ex pect ed . 

4 . 1 . 1 . 3  Ca rbo n Monox i de .  The ca rbon mon ox i de content o f  the  fl ue 

ga ses  w i l l be mo n i tored as r eq u i red by reg u l at i on a nd t he c ombust i on con d i 

t i o n s  wi l l  be cont ro l l ed s o  that  the comb u s t i o n  e ffi c i ency does  n ot d rop  be l ow 

99 . 9  pe rcent .  At t he  expe ct ed o pe rat i ng con di t i o n s , t h i s woul d a l l ow a max i 

mum of 8 7  p pm  o f  ca rbon mo noxi de i n  t he  stack wh i ch wou l d  b e  a n  em i s s i on of  

280 g ( 0 . 6 1 1 b )  pe r hour . Data from t est b urn s  of PCBs . i n  two s i m i l a r  un i t s  

( E PA 5 30j SW 1 22C . 5 ,  E PR I F P  1 20 7 )  s howed a max im um o f  1 0  p pm o f  ca rbon 

mo n o x i d e  wh i ch wou l d be an  emi s s i on of 3 2  g ( 0 . 07 0  1 b ) pe r h o u r .  

4 . 1 . 1 . 4 P a rt i cu l ate s .  Most o f  t he a s h  const i t uents  of  t h e  l i q u i d  

wa ste  mater i a l  a nd  some o f  t ho se  from t he so l i d  wa ste mate r i a l  w i l l  become 

e n t ra i n ed i n  the  fl ue gas a nd ca rr i ed out of the  c ombu st i on ch amber .  The 

s o l i d  mater i a l wi l l  con s i st l a rge l y  of contam i nated d i rt conta i n i ng about 1 00 

ppm of uran i um but t he i de nt i ty of the  as h mater i a l s  i n  t he l i qu i d  mate r i al  i s  

l a rge l y un k n own except fo r a n  ave rage concen t ra t i on of  about 186 p pm of  

uran i um .  The i n ci ncerator  i s  expe ct ed to a l so b urn  a smal l amount of wa ste  

moto r o i l wh i ch may contai n a s  muc h a s  6000  p pm of  l ead , a nd a very sma l l 

amount of o i l c o nta i n i n g a t race o f  be ryl l i um o x i de .  A conse rvat i ve a s s ump

t i on o f  comp l ete ca rryove r of  t he  a s h  from t he l i qu i d  a nd  about 2 5  pe rcent 

ca r ryove r  of t he  uran i um from so l i d s  g i ves a ca r ryove r  of ab out 44 g ( 0 . 096  

1 b ) pe r hou r  of uran i um i n  6 . 8  kg ( 1 5 1 b ) o f  fl y a sh per  hour  from t he  

c ombu s t i on ch amber to  t he  q ue n ch ch amber .  

Mos t  o f  t he a s h  pa rt i c l e s wi l l  b e  remo ved by the  fl ue  ga s c l ean i ng 

system .  The q uen ch ch ambe r wi l l  remo ve the  l a rgest pa rt i c l e s , t h e  vent ur i  

scrubber  wi l l  remo ve mo st  of  the  rema i n i n g  pa rt i c l e s  down to s ubmi cron s i ze s ,  

a nd t h e  wet e l e ctrostat i c  preci pi tato r  wi l l  r emove most of t he r ema i n i n g  f i n e  

pa rt i c l e s .  I n  est i mat i ng  t he meta l s em i s s i on s ,  a con s e rvati ve  approach wa s 

t a ke n . Si nce  a pa rt of t he uran i um i s  kn own to be so l ub l e ,  i t  i s  est i mated 
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t hat the  uran i um oxi de i n  the fl ue g a s  wi l l  co nta i n  fewe r coa rse  pa rt i c l es  

than the  rest of  t he fl ya s h . The  co l l ect i on effi c i ency of t he  q uench  chamber  

fo r uran i um h a s  been reduced by 50  percent to  accou nt  fo r t he  fewe r l a rge 

pa rt i c l es . It i s  con se rvat i ve l y  est i mated t h at t he  l e ad a nd bery l l i um wi l l  

not fo rm coa rse pa rt i c l e s ,  so no  col l ect i o n of t hese meta l s i s  a s s umed i n  the 

q uench chamber .  The e ff i c i en c i e s  of t he con t ro l s and  t he concent rat i ons  of 

t he pa rt i cu l ates at va r i o u s  po i n t s  i n  the sc rubb i ng  system a re shown i n  Tab l e 

4 -4 .  The s e  va l ues represen t  best eng i neer i n g  j udgement and  a re rea so nab l e 
expectat i ons  fo r prope r ly  de s i g ned and  ope rated eq u i pment of  t he  type 

s peci f i ed .  

4 . 1 . 1 . 5  N i t rogen Ox i des . The wa ste  mater i a l s to be b u rned a re not 

known to conta i n  a ny o rgan i c  n i t rogen , so the o n l y sou rce of n i t rogen ox i de 

emi s s i on s  wou l d  be  the f i xa t i o n  of a tmos pher i c  n i t rogen i n  t he  h i gh tempera

t ure reg i o n s  of  the  i nc i ne rato r .  Da ta from t he two test burns  at s i m i l a r 

i n c i n e rato rs s howed 1 1  p pm i n  o ne  case  ( E PR I  FP 1 20 7 ) and  6 0  ppm i n  t he  ot her 
( E PA 530/SW 1 22C . 5 ) . Us i ng t he h i gher  val ue , t he em i ss i on s  from t hi s i nc i n 

erato r wou l d  be  31 0 g ( 0 . 6 9  l b ) per hou r .  The n i t rogen o x i de emi s s i on s  wi l l  
be set by t he cho i ce of  b u r ne r ,  de s i gn of  t he combust i o n chambers , a nd t he 

o perat i ng co nd i t i o n s  of  t he  i n c i n e rato r .  The emi s s i on s  a re expected to be of  

a mag n i t ude t h at  wou l d make add i t i ona l  con t ro l s un neces sa ry .  

4 . 1 . 1 . 6 Ot her  Po l l utant s .  No me rcury , a sbesto s , v i nyl ch l o r i de , o r  

reduced s u l f u r  compounds  a re known to be i n  t he  wa ste to be b u rned so no  

em i s s i on s  of t hese  mater i a l s a re ex pected . 

A s umma ry of a l l emi s s i on s  to t he atmos phere i s  s h own i n  Tab l e 4 - 5 .  

4 . 1 . 2  Agueous Eff l uents  

There wi l l  be t h ree aqueous  wa stes  from t h i s fac i l i ty wh i ch wi l l  be  

combi ned i nto two effl uents  l eav i ng t he fac i l i ty . Each of  the  effl ue nt  

st reams wi l l  be stored a nd checked fo r o rgan i c  contam i nat i on be fore it  i s  

d i sc h a rged to a t reatment fac i l i ty and s ub sequent l y  to  the K-1 700 NPDES  

outfa l l at  Pop l a r  Creek . 
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Quench 
I n  l e t  E r f. 

( gr/dscf)  t 

Tot a l  1 . 1  40 
Pa rt i e .  

Ura n i um 6. 9 x 1 0-3 20 

Lead 1 . 3  x 1 0-4 0 

Bery l l i  urn 2 . 1  x 1 0-1 0  0 

TABLE 4 -4 .  PAR T ICULATE CONCENTRAT I ONS AND 
R EMOVAL EF F I C I E NC IES  

Vent u r i /Packed Bed 
Scrubber Prec i �i tator 

I n l e t E f f .  I n  l et Eff .  
(gr/dscf) _t _ gr/ds c f  t 

6 . 5  x 1 0 -1 68 2 . 1 x 1 0-1 86 

5. 5 x 1 0- 3 68 1 . 8  x 1 0-3 86 

1 .  3 x 1 0-4 68 8. 7 x 1 0-5 86 

2 . 1 x 1 0- 1 0  68 6 . 7 x 1 0- 1 1  86 

Sourc e :  Computat i on ba sed on data deri ved f rom K/D- 5222 . 

a 0 . 040 gr/dscf correct ed to 1 2  percent C02 
---------------------�------. 

Overa 1 1  
E f f .  Ou t l et �Out l et 

t (9r/dscf) (K9/ h r) 

9 7 . 3  2 . 9  x 1 0- 2a 1 . 8  x 1 0- 1 

-t:>o 
96. 4  2 . 4  x 1 0-4 1 .  5 x 1 0-3 I 

\0 

95 . 5  7 . 5  x 1 0- 5 4 . 5  x 10-4 

95 . 5  < 9 . 4  x 10- 1 2  < 5 . 9  x 1 0 - 1 1  

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



4- 1 0  

TABL E  4- 5 .  ATMOSPHER IC  EM I SS I ONS SUMMARY 

Po l l utanta p pm 0 r { g r / d s c f} kg/ h r  kg/yr 

NOx 6 0 . 0  0 . 3 1  2300  
Pa rt i cu l  ates  ( 0 . 029 ) 0 . 18  1 3 00 
HC l 3 3 . 0  0 . 1 4  91 0 
VOC <20 . 0 <0 . 038 <280 
CO 1 0 . 0  0 . 03 2  2 3 0  
P 205 ( 0 . 004 )  0 . 0 2 160  
S02 < 3 . 1 < 0 . 0 2  < 16 0  
F < 1 0 . 0 <0 . 02 < 1 60 
C12 < 0 . 6 <0 . 004  <3 3 
U ( 0 . 0003 � 1 . 2  x 10- 3  8 . 6 
P b  ( 7 . 5  x 1 0- ) 4 . 5  x 1 0-4 3 . 4  
PCB ( 3 . 7  x 1 0- 7 ) 2 . 2  x 1 0-6 0 . 0 1 6  
HCB 2 . 4  x 1 0- 5  7 . 7  x 1 0- 7 5 . 4  x 1 0- 3  
F u r a n s  4 . 3  x 1 0- 9  2 . 7  x 1 0-8  2 . 0  x 1 0-4  
D i o xi n s  2 . 8  x 1 0 -10  1 . 7 x 1 0- 9  1 . 3  x 1 0- 5  
Be « 9 . 4  x 1 0- 1 2 ) <5 . 9  x 1 0- 1 1  4 . 3  x 1 0- 7  
F ugi t  i ve VOC 0 . 1 2  900 

Source : Se e text . 

a See Append i x  E fo r a l i st of  regu l ated and  cr i ter i a  po l l utan t s . 

F i re an d s to rm  wa te r from t he d i ked a reas  may con ta i n  t race s of  

o rgan i cs p i cked u p  fr om l e aked o r  s p i l l ed wa ste i n  t he area s .  I f  an a l yse s  

reveal  u nacceptab l e  o rga n i c  contam i n at i on , t he water wi l l  b e  t reated wi t h  

a ct i vat ed carbon be fore i t  i s  di s ch a rged to t he  K - 1 7 0 0  NP DES out fal l .  

Un contam i nated wate r wi l l  be d i sc h a rged wi thout  t reatment . Act i v ated carbon 

h a s  been  r eport ed ( EPA 560/6-76 -005 ) to be betwee n 63 a nd 9 9 . 5  pe rcent effec

t i ve i n  remov i ng PCBs  from contam i n ated water  depend i ng  u po n  the  concentrat i on 

i n i t i al l y present and  t he ca rbon d os age u s ed .  Res i d ual  concent rat i o n s  a s  l ow 

a s  0 . 1  p pb were repo rted . The ca rbon shou l d al so remove a wi de spectrum of 

other o rga n i cs wh i ch m i ght  be prese nt i n  wate r  wh i ch h a s  contact ed s p i l l ed 

i nc i nerator  feed ma ter i al s .  The spe nt act i vated ca rbon wi l l  be bu rned i n  the 

i n c i nerato r .  Sta n da rd o pe rat i n g  procedures wi l l  r eq u i re pr ompt c l ea nu p  of 

s p i l l s  wi t hout  a l l owi ng water to contact the s p i l l ed mater i a l , so substant i al 
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contam i nat i on of runoff  wate r  i s  o n l y  expected to occur  i n  un u s u a l  or eme rge n

cy s i t uat i o n s .  The re fore , t he  d i s ch a rge of o rgan i cs o r  ot her  contami n a nt s  i n  

t h i s effl uent i s  esti mated to  be neg l i g i b l e . 

Ab out 7 . 6  l i te rs ( 2  ga l ) pe r mi nute o f  di s ch a rge water  i s  expe ct ed to  

o ve rfl ow from t he a sh p i t .  Th i s wa ter  wi l l  conta i n  s us pe nded and  d i s so l ved 

so l i ds from the  ash a nd may conta i n  s ome o rga n i cs l ea ched  from i nc omp l et e l y  

b u r ned res i d ue , a l t hough  i t  i s  expected that t h e  ope rat i ng tempe rature  and  

so l i ds res i den ce t i me i n  t h e  k i l n  a re s uff i c i ent to  prod uce a res i due  wh i ch i s  

e s sent i a l l y  free of  any o rga n i c  materi a l s i nc l ud i n g  PCBs . As h p i t  water  wh i ch 

i s  fou nd on test i n g  to conta i n  un acceptab l e  o rgan i c  cont ami nat i o n  wi l l  be 

c arbon t reated or b urned i n  the  i nc i n e rato r .  Uncontam i nated wate r wi l l  be 

m i xed wi t h  the  sc rubber  s ump o ve rfl ow water  for di s ch a rge . The c ompos i t i on of  

t he two st reams i s  expect ed to  be s im i l a r .  

Th e major  aq ue ou s effl  uent from the fac i l i ty w i l l  b e  t he sc rub be r 

water  purge . Th i s b l owdown rate wi l l  be a bout 7 2  l i te rs ( 1 9 ga l ) per  m i n ute 

of sc rubbe r water  conta i n i n g  s a l t s  from ac i d ic ga se s , ash pa rt i c l e s , a nd 

pos s i b l e  t race o rga n i cs t hat a re not comp l ete l y  ox i d i zed . The expected 

c oo pos i t i o n  of t h i s sc rub be r water  i s  s hown i n  Tab l e 4- 6 .  

Trace qua nt i t i es o f  o rga n i cs  may a l so  be present i n  the  water ,  p r i n 

c i pa l l y  l ow mo l e cu l a r  we i ght  o rgan i c  a c i ds a nd al de hyde s .  The c ombust i o n  

cond i t i on s  i n  the i n c i ne rato r a re such  that es sent i a l l y  n o  PCBs  o r  ot h e r  

h i g h mo l ecu l a r  we i ght  o rga n i cs wi l l  b e  present . Data from a test b urn o f  PCB s  

i n  a s i m i l a r i nc i ne rato r ( EPA 530jSW 122C . 5 )  showed no  detectab l e  PCBs  

« 0 . 00 7  m gj l ) and  0 . 19 mgj l  t ot al o rga n i cs i n  the sc rubbe r wate r .  The 

a s s umpt i on  of no  s i gn i f i cant  o rga n i c  content i s  s u p po rted by the  res ul t s  of  

t est i ng  a va r i ety of i n c i n e ra to rs burn i ng a va r i ety of wa stes  ( EPA 530jSW 

1 55C )  a l l of  wh i ch s howed no  o rga n i c  wa ste con st i tuents  i n  the sc rub ber wate r .  

Wate r wh i ch o n  test i n g  s hows a n  accept ab l y  l ow o rgan i c  content wi l l  

be  pumped to an  exi st i ng neutra l i za t i on fac i l i ty o n ce each weekday . I n  the  

n eutra l i zat i on fac i l i ty ,  i t  w i l l  jo i n wi t h  ab out 1700  l i te rs ( 4 50 gal ) pe r  

mi nute of  aqueo u s  wa ste s from other  fac i l i t i e s .  The comb i ned fl ows wi l l  be 

adj u s ted to a n eutra l pH ( 6- 9 )  by addi ng ac id  or a l ka l i  as  r eq u i red , a n d  

passed t h rough  a po nd to  settl e o ut  so l i ds befo re be i n g d i sch a rged i nto the 

K - 1700  NP DES outf al l car ryi ng  about 2800 l i te rs ( 7 50  ga l ) pe r mi nute to P op l a r  
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TABL E 4-6 .  SCRU B BE R  PURGE  WATER COMPO S I T ION  

Concentrat i on 
Pa rameter  gi l kg/ h r  

C h l o ride  5 . 7  2 4 . 1 
F l uo r i de 2 . 8 x 1 0 -1 1 . 2  
Su l fate 3 . 2  x 1 0- 2  1 . 4  x 
P h os ph at e  1 . 6 x 1 0 -1 6 . 8  x 
Sod i um 4 . 1 1 7 . 3 
U ran i uma 1 . 0  x 1 0 -2 4 . 0  x 
Leada 2 . 4  x 1 0- 3  1 . 0  x 
Be ryl l i uma 3 . 0  x 1 0 -10  1 . 2  x 
Tota l  D i s so l ved So l i d s 1 0 . 9  46 
Tot a l  Sus pe nded So 1 i d s 8 . 3  x 1 0-1 3 . 5  

Sourc e :  Computat i on based on data de ri ved from K/D-522 2 .  

a P resent a s  oxi de s .  

1 0- 1  
1 0 - 1  

1 0- 2  
1 0- 2  
1 0- 9 

C reek . Th e neutra l i za t i on faci l i ty removes about 5 7  percent of the s u s pended 

so l i ds from t h e  wate r .  At t he  K- 1700  out fal l ,  t he i n c i n e rator  faci l i ty i s  

expe cted to i n crease t he total d i s so l ved so l i ds by 3 30 met r i c ton s ( 3 65  ton s ) 

pe r year  o r  62  pe rcent a nd to i nc rease t he tot a l  s u s pe nded so l i ds by 1 1  metri c 

tons  ( 1 2 t ons ) pe r ye a r  o r  24  pe rcent . 

4 . 1 . 3  So l i d  Wa ste 

The maj o r so l i d wa ste produced by the fac i l i ty wi l l  be t he k i l n  re s i 

d ue wh i ch wi l l  res u l t  fr om di rt , c l ay ,  a n d  s hredded meta l  fed i n to the i n c i n 

erato r pl u s  un i dent i f i ed a s h  ma ter i a l s from t he combu st i on o f  l i qu i d s  and  

so l i d s .  Si nce ab out 90  pe rcent of  t he noncombust i b l e mater i a l  fed to  t he  k i l n 
i s  ex pected to be contami nated di rt and  about 5 pe rcent grou nd  s tee l drums , 

t he c om pos i t i o n  of t he res i due s h ou l d be s i mi l a r  to that  of  d i rt e n r i ched  wi t h  

i ron  a n d  sma l l q ua nt i t i e s  o f  ot her  un i dent i f i ed meta l l i c  ox i des  from t he 

waste s .  The smal l q ua nt i ty of uran i um i n  the d i rt i s  expe ct ed to res u l t  i n  
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about 6 0  mg of u ran i um pe r k g  of d ry a s h . Th i s  wou l d  amount  to about 68 k g  

( 15 0  l b ) pe r yea r  i n  about 1 140 met r i c  to ns ( 1 25 0  to ns ) o f  d ry a s h  o r  2 280 

met r i c  to n s  ( 2 500 tons ) of  wet a s h .  The a s h  i s  ex pected to be essent i a l l y  

free of h aza rd ou s 0 rga n  i cs i n c 1 u di n g  PCBs . 

The res i d ue from t he i nc i nerato r w i l l  be a n a l y zed and  i f  the  PCB 

concentrat i o n  exceeds  50 p pm ,  it w i l l be ret urn ed to t he i n c i n e ra to r  to be  

b urned aga i n .  I f  t he  PCB  c oncent rat i on i n  the res i du e  i s  l es s  t han  50 p pm ,  

t h e  was t e  w i l l be l a ndf i l l ed i n  t he e xi st i ng  Y- 1 2 l ow-l evel r a d i o a ct i ve waste  

b u r i a l  s i te ,  wh i c h  i s  l ocated j u st off  Bea r  C reek Road about 4 . 8  k i l ometers ( 3  

m i ) west of t he  Y - 1 2  P l a n t . The sc rubber so l i ds w i l l  a l so be a n a l y zed fo r 

PCBs . I f  the  concent rat i on i s  g reate r than  50  p pm ,  t he  s c ru bbe r s o l i ds wi l l  

be i n c i n e rated . I f  not , t h ey w i l l be l a ndf i l l ed wi t h  t he i n c i n e ra to r  res i due 

at  the Y - 1 2 wa ste  bu r i a l  s i t e .  

T h e  geo l ogy at  t h e  Y- 1 2 l a ndf i l l i s  of t h e  Con a s a uga Grou p ,  mos t ly  

s ha l e ( 0 0E/EA- 0 106 ) .  The wa ste i s  bu r i ed i n  t renches  wh i ch a re a p prox i mate ly  

6 0  mete rs ( 20 0  feet ) l o ng , 9 mete rs ( 30 feet )  w ide , a nd 6 mete rs ( 2 0  feet ) 

deep . The th i ck n es s  of  cov e r  so i l  u sed at the  l a ndf i l l  i s  0 . 6  t o  1 . 5  meters  

( 2  t o  5 feet ) .  The des i gn of  the  bur i a l  fac i l i t i es i nc l udes no  s pec i al  l i n e rs 

o r  l each ate co l l ect i o n sy stems . 

4 . 1 . 4  No i se  

The sou n d  from t he i nduced d raft ( 1 0 )  fan s , rad i ated at  t he  top of  

t he  3 0  m ( 10 0  ft ) h i gh s t a ck h a s  been i de nt i fi ed to  be t he  mos t l i ke l y n o i s e  

p rob l em .  The bas i s  fo r t h e  a s s umpt i on i s  twofo l d :  ( 1 )  t he sound  powe r of the  

10  fan i s  h i gh , i . e . , as h i gh as  1 1 4  d B  ( f l at we i ght i n g )  r e  1 01 3  W ,  a n d  ( 2 ) 

t he top  of  t he  stack i s  wi th i n  t h e  l i ne of  s i gh t  of  much of  t he  study a rea . 

Howeve r ,  c al c u l a t i o ns s how ( Ap pe nd i x  G )  t hat  un der  c o ndi t i on s  of n o  wi nd , 

t h e re wi l l  be e s sent i a l l y  n o  i nc rea se  i n  A-we i gh ted l evel  at a ny o f  t he 

meas uremen t  l ocat i o ns u s ed i n  t he s i te n o i se s t udy .  E ve n  wi t h  ad ve rs e  wi nd 

cond i t i o ns , the l i ke l i hood of a detectab l e  i nc rease i n  l eve l  wou l d  be sma l l .  

An ot he r potent i a l  pro b l em n o i se sourc e  woul d be the  d rum s hred de r .  

Howeve r i t  i s  a nt i c i pated t hat  i f  the  s h redde r p roves  to be a s i g n i f i cant  
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no i se  sou rce , i t  wi l l  be enc l osed o r  ot her  p recaut i on s  wi l l  be taken  to  reduce 

noi se i mpa ct s  on  offs i te l o cat i on s .  

4 . 2  Impact s o f  D i scha rges on the Phys i ca l  E n v i ronment 

In t h i s sect i on  t he probab l e  e n vi ro nment a l  i mpa ct s  of t he  propos ed 

act i on a re d i sc u s sed wi t h  res pect to the potent i a l  effect s ,  bot h d i rect and  

i n di rect , on the p hys i c al  e n vi ro nment . 

4 . 2 . 1 Ai r Qua l i ty Impacts 

The p u rpose of a i r q ua l i ty effect s  a n a l ys i s  i s  est i mat i on  of the  

ma x i mum grou n d - l eve l concent rat i on s  of  po l l utants  wh i ch cou l d occur  due  to the 

propos ed i n ci n e ra to r .  Two types of concentrat i o ns a re i n vo l ved , s ho rt -te rm 

concent rat i o ns  a nd  ave rage a n n u a l  concent rat i on s .  The a n a l y s i s p resented 

bel ow est i mat es t hese two types of  concentrat i o ns fo r t he poi nt of a b so l ut e  
h i ghest g roun d - l eve l  concentrat i on and fo r the res i dence , among  a l l res i 

dences , wh i ch cou l d rece i ve the h i gh est concentrat i o n s .  

An a l ys i s  o f  po l l utant d i s pe rs i o n from t he i nc i nerator  i s  comp l i cated 

by t he comp l ex l oca l  terra i n .  The proposed s i te i s  s ur r ounded on t hree s i des 

by h i gh ri d ge s , wi th  fl a t  terra i n o n l y  southwest  of the s i te ,  beyond the  

ORGD P . The re i s  no  accept ed mode l  wh i ch w i l l accurate l y est i mate t he 

d i s pers i on from t he i n ci n e rato r ,  g i ve n  t h i s terra i n .  Howeve r ,  a s  noted i n  

Ap pe nd i x  H ,  mode l s we re s e l e ct ed wh i ch res u l t  i n  o ve rest i mat i o n  of t he  
concentrat i ons . T he  act ua l concent rat i on s  wh i ch shou l d occu r w i l l  b e  l owe r 

than  the est i mates present ed bel ow . 

The comp l ex topography of  the a rea have been desc ri bed e l sewhere 

( Ch apte r 3 ,  DO E/EA-010 6 ,  Y/UB-1 3 ) . The s i te i s  l ocat ed immedi at e l y  east of  

t he ORGDP  i n  a va l l ey run n i ng n o rtheast to southwest .  P i ne R i d ge , o n  t he 

sout hea s t , i s  1400 m ( 4 500  ft ) from t he s i t e  wi th  pe ak e l evat i o ns ab out 

60- 90 m ( 200-3 00 ft ) above t he s i te .  B l ack Oa k R i d ge i s  2 600 m ( 8400 ft ) 

no rt hwes t wi th  s i mi l a r  pe ak el evat i o n s .  McKi n n ey R i d ge ,  wi t h  a peak  of 1 1 0 m 

( 3 50 ft ) a bove the s i t e ,  prot rudes  i nto  t he va l l ey 5 50 m ( 1 800 ft ) n o rt h 

n o rt heas t .  
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These r i dges  affect the  esti mat i on of  po l l utant d i s pe rs i o n . The 

p l ume r i se  from the  i n c i n e rato r ( see Appen d i x  H )  i s  30 -100 m ( 1 00-300 ft ) 

a bove the  ground and  the  p l ume wou l d  impact upon  the  r i dges  at a l l but the  

l owest wi nd  s peed s . Because  the  r i d ges  are  wi t h i n  t he  Oak R i d ge Reservat i on 

whe re pub l i c  acce s s  i s  res t r i cted , a nd  because  emp l oyees do  not v i s i t  the  

r i d ges  regu l a r l y , it  i s  n ot n ece s sa ry to compute the  concent rat i on s  on  t he  

r i dges . However ,  t he r i d ge s  e l evate t he  p l ume , i nc rease  the  d i l u t i on  wi th  

c l ean  a i r ,  a nd t h u s  reduce t h e  concentrat i on i n  t h e  va l l ey beyond  the r i dge . 

Concent rat i on s  wou l d  be l owe r than  i f  the r i d ge we re not there . These  factors  

a l l ow computat i on o f  d i s pe rs i on u s i n g  mode l s  and  met hods  deve l o ped for f l at 

terra i n , wi t h  a s s u r ance  t h at concentrat i on s  so  computed are h i gher  than  l eve l s  

wh i ch wou l d  a ctua l l y  res u l t  from the propo sed i n c i n e rato r .  

Est imated emi s s i on s  from the  i n c i n e rator  a re s h own i n  Tab l e 4 - 5 .  The 

f i rst co l umn i n  Tab l e  4 - 7  presents  these  i n  t he un i t s u sed fo r est i mat i n g 

d i s pe rs i on .  

The f i rst step i n  est i mat i n g  s ho rt -te rm concent rat i on s  wa s mode l i ng 

of  oxi des  of  n i t roge n  ( NOx ) emi s s i on s  by E PA ' s  P TMAX mode l  (Appen d i x  H )  to 

dete rmi ne  the po i nt of  h i ghest s ho rt -term concent rat i on and the concent rat i on 

at that po i nt .  Th e po i nt o f  max i mum concent rat i o n wa s p red i cted to occu r 

3 50  m ( 1 1 5 0  ft ) from the  i n c i n e rato r ;  t h i s  wou l d  be nea r B l a i r  Road o r  wi th i n  

t he  ORGOP bounda ry depend i n g  on  wi nd d i rect i on .  The concent rat i o n  o f  NOx at 
t h i s  po i nt was u sed to factor the ot her  emi s s i on s ,  wi t h  the res u l t s presented 

i n  co l umn 2 of  Tab l e  4 - 7 . 

The secon d  step wa s est i mat i on of  s ho rt -te rm con cent rat i on s  at nea rby 

res i dences . Facto rs deri ved from Turner  ( 1 970 ) were a p p l i ed to  the  va l ues  i n  

co l umn 2 ,  Tab l e  4 - 7  to est i mate concentrat i on at  the  nearby res i den ces . Amon g  

t h e  res i dences , t h e  factor  i s  h i ghest  ( 30 percent )  fo r t h e  hou ses  l ocated 

about 4 km S SW ,  b eyond  t he  C l i n c h  R i ve r ,  a nd abou t 3 . 2  km N NW .  The res u l t s 

fo r these  res i dences a re presented i n  co l umn 3 o f  Tab l e  4 - 7 ;  t he s e  a re t he 

max i mum concentrat i o n s  wh i ch cou l d  occur  at a ny res i den ce d ue to t h e  

i nc i n e rato r .  

For a n n u a l  a ve rage concentrat i on s ,  E PA ' s  COM mode l was a p p l i ed t o  

pa rt i cu l ate em i s s i o n s  from t h e  i nc i ne rat o r  to  determ i ne  t h e  po i nt of  h i ghest 
concent rat i on and  the concentrat i on at that po i n t ,  a s  we l l  a s  the  most expo sed 

res tdence and  the  concent rat i on at  t h at res i dence . The COM mode l requ i res 
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TABLE 4 - 7 .  EM I S S I ONS AND MAXI MUM GROUND LEVEL  CONCENTRAT I ONS 
OF MAJOR A I R  POL L UTANTS 

Est i ma t edC 
Max i mum M a x i mumd 

Est imatedb 1 hou r Annua l 
Max i mum Concen t rat i o n  Ar i t hmet i c  

1 hou r At Most Exposed Mea n 
Emi s s i o na Concent rat i o n  Res i dence  Concent ra t i o n  

Mate r i a l  g/sec ug/m3 ug/m3 ug/m3 
------ ------ -

NOx 8 . 7 x 1 0-2 3 . 2 9 . 6  x 1 0 - 1 9. 3 x 1 0 -2 

TSP 5 . 0  x 1 0-2 1 . 9  5 . 7 x lO- 1 5. 5 x 1 0-2 

HC l 3 . 8  x 1 0 -2 1 . 4  4 . 2 x 1 0 -1 4 . 1 x 1 0 -2 

VOC < 1 . 1 x 1 0-2 <4 . 1 x 1 0- 1 1 . 2 x 1 0 - 1 < 1 .  2 x 10-2 

CO 8.8 x 1 0 -3 3. 3 x 1 0 -1 9 . 9  x 1 0 -2 1 .  0 x 1 0 -2 

P 205 6 . 3 x 10- 3 2 . 3  x 1 0- 1 6. 9 x 10-2 6 . 7  x 1 0 - 3 

S02 < 6 . 3 x 1 0- 3 < 2 . 3  x 1 0 - 1 < 6 . 9  x 1 0 -2 < 6 . 7  x 1 0 - 3 

F <6 . 3 x 1 0- 3 < 2 . 3 x 1 0 - 1 <6 . 9  x 1 0-2 <6 . 7 x 10- 3 

C 1 2 < 1 .  3 x 1 0 - 3 < 4 . 8  x 1 0 -2 < 1 . 4  x 1 0 -2 < 1 . 4  x 1 0 - 3 

U 3 . 3 x 1 0-4 1 . 2 x 1 0 -2 3 . 6  x 1 0 - 3 3 . 5 x 10-4 

Pb  1 .  3 x 1 0 -4 4 . 8  x 1 0 -3 1 . 4  x 1 0 -3 1 .  4 x 1 0 -4 

PCB 5 . 8  x 1 0- 7 2 . 2 x 10-5 6 . 6 x 10- 6 6 . 4  x 1 0- 7 

HCB 2 . 1  x 10- 7 7 . 8  x 1 0 -6 2 . 3  x 10-6 2 . 3  x 10- 7 

Furans  7 . 6  x 1 0- 9 2 . 8  x 1 0- 7 8. 4 x 10-8 8. 1 x 10- 9 

Di o xi n s  4 . 8  x 1 0 -1 0 1 . 8  x 1 0-8 5 . 4  x 1 0-9 5 . 2 x 1 0 - 10 

Be 1 .  6 x 1 0- 1 1  5 . 9  x 1 0- 1 0  1 . 8  x 1 0- 1 0  1 . 7  x 1 0- 1 1  

Sourc es as fo 1 1  ows : 

a See Tab l e  4- 5 

b C omput ed by PTMAX ; see Append i x  H 

c Comput a t i on s  bas ed  on Turn e r ,  197 0 ,  see t ext . 

d Comput ed by C DM ; see Ap pe nd i x  H 

"------------ -.- - - - -� --_ ._ - -

Annua l d 

A ri t h met i c  
Mea n 

Conce ntra t  ion  
At Most Exposed 

Res i dence 
ug/m3 

1 . 0  x 1 0 -2 

5 . 8  x 1 0 - 3 

4 . 4  x 1 0 - 3 

< 1 . 3 x 10- 3 

1 . 0  x 1 0 - 3 

7 . 3 x 10-4 

< 7 . 3 x 1 0 -4 

< 7 . 3  x 10-4 

< 1 .  5 x 1 0 -4 

3 . 8  x 10- 5 

1 . 5  x 1 0 - 5 

6 . 7 x 1 0-8 

2 . 4  x 1 0- 8 

8 . 8 x 10- 1 0  

5 . 6  x 1 0- 1 1  

1 .  9 x 10- 1 2 
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deta i l ed data on  w i nd d i rect i o n ,  wi nd s peed , a nd  ot her  meteo ro l og i ca l  cond i 

t i o ns to est i mate ave rage a n nu al c oncentrat i o ns at a ny poi nt a nd i n  a ny 

d i rect i on ( s ee Appe nd i x  H ) . I n  mode l i ng t he emi s s i o n s , i t  wa s a s s umed that  

t he i n c i n e rato r woul d o pe rate cont i n u ou s l y , rat her  than  7300 hou rs pe r yea r .  

The mode l  s howed t he po i nt of max imum a n nu a l  ave rage pa rt i cu l ate concent rat i o n 

( 0 . 0 5  u g/m3 ) to b e  0 . 8  km ( 0 . 5  mi ) SW of t he i n c i n e rato r ,  wi t h i n  the  ORGD P 

bounda ri es .  The ave rage concent rat i o n  at the nearest res i dences  ( 3 . 2  km N NW )  

was predi ct ed to b e  0 . 0022  u g/m3 • For the res i dences  8 k m  N N E , t he est i mat e 

wa s 0 . 002  u g/m3 • Among  a l l res i dences , t he g reatest a n n u a l  ave rage conce n 

trat i o n  was est i mat ed to b e  0 . 0058  u g/m3 at  t he res i dences  l ocat ed 4 km  ( 2 . 5  
mi ) S SW . The pa rt i cu l ate  concent rat i o n s  fo r the po i nt of  h i ghest  a n n u a l  aver

a ge concentrat ion  and t h e  most expos ed res i dence  we re u s ed to facto r  t he di  s 

pers i o n  o f  ot he r emi s s i o n s ; t he res u l t i ng concent rat i o n s , exp res sed a s  a r i t h 

met ic  mea n s , a re s hown i n  c o l umn s  4 a nd 5 of  Tab l e 4- 7. F i gure  4-1 s h ows the  

l ocat i on  of t ho se  res i dences  c l osest  to t he  i nc i n e rato r s i te .  

In eve ry ca s e , t he est i ma t ed  cha nges i n  a i r q ua l i ty d ue to t he emi s 

s i on s  from t he proposed i nc i n erato r a re very sma l l and  rep res ent neg l i g i b l e 

a nd i ns i gn i f i cant ch a n ges i n  t he e n v i ro nment . 

4 . 2 . 2  So l i d  Wa ste D i s po s a l  Impacts 

In 19 7 5 , the buri al o perat i o n  for l ow-l evel r a d i o act i ve  wast e wa s 

t rans ferred to t he mo re geo l ogi ca l l y  s u i tab l e  Y - 1 2  s i t e .  The g roundwater  re

source i n  t he a rea of t h e  Con a s a u ga s h a l e  i s  smal l ,  a n d  where i t  does exi s t ,  

i t  i s  genera l l y  seasona l . Co n sequent l y ,  g rou ndwater  contami nat  i o n  from t he 

u se of t he  Y -1 2 s i te i s  n ot expe ct ed to occur . Th i s  i s  s u p po rt ed  by t est i  ng  

of  mon i to r  we l l s amp l es . Grou ndwate r that does ex i st i s  genera l l y  i n  the  

re l a t i vely s h al l ow materi al o ve r l yi n g  t he  Cona s a uga . Th i s  so i l  c o ver  i s  

typ i ca l l y  mo re pe rmeab l e  than  the pa rent rock , a nd grou ndwater t herefo re 

no rmal l y  moves i n  t h i s so i l  a nd n ot the un de r l yi ng rock ( DO E/EA-O I06 ) . Thu s  

the s h a l l ow g roundwater  l i ke l y  d i scha rges t o  s u rface d ra i nage systems i n  the 

area . An a l ys es of  water  s amp l es from a roo n i to ri n g  stat i on o n  Bea r  Creek 

downst ream of the Y-1 2 d i s po s a l  s i te i nd i cated t hat the u r an i um concent rat i o n 

i n  the s t ream wa s l es s  t ha n 0 . 1 pe rcent of the concentrat i o n  gu i de est ab l i s h ed 

by DOE a nd that concent rat i o ns of chem i cal  pa rameters met Ten nes see st ream 

gu i de l i n e s , exc ept fo r n i trat e -n i t ro ge n  ( Y/UB-1 3 ) .  
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The Y - 1 2  wa ste b u r i a l  s i te i s  c u r ren t l y  ma nag i ng  a p prox i matel y 3 600 

metr i c  to ns  ( 4000  ton s )  of waste pe r yea r  and i s  proje ct ed to h a ve a r ema i n i ng 

u sab l e  l i fe of  at  l ea st 1 0  years  wi th  the add i t i on of i nc i nerator  re s i d ue to 

t h e  waste stre am di s posed at  the s i te .  The impa ct of the di s pos al  of t he  

i nc i ne rato r res i d ue s hou l d be m i n i ma l  wi th  the use  of  sound  l a ndfi l l ope ra t i n g  

pra ct i ce s , wh i ch w i l l  mi n i m i ze t he i nf i l trat i o n  o f  preci p i t at i on a n d  s u rface 

d ra i nage i nto the wa ste and  t h u s  al so  reduce the r i s k  of  contam i nant  t ra n s port 

from the i n c i n e ra to r  res i d ue .  Le ad a nd be ryl l i um ,  two toxi c meta l s  wh i ch 

cou l d  be l ow- l eve l con st i tue nt s of t he  wa ste , a re bot h strong l y  immob i l i zed i n  

so i l  ( EPA 600/2- 7 7 -0 20 ) .  The smal l amount s of PCB wh i ch c ou l d r ema i n  i n  t h e  

i nc i n e rato r res i d ue wi l l  a l s o  b e  re l a t i v e l y  i mmo b i l e  i n  t h e  l a n df i l l because  

of  t he l ow so l ub i l i ty of PCBs  i n  water  a nd  i t s ad so rpt i on cha racter i s t i cs 

( EPA 600/2-80-0 27 ; EPR I FP  1 207 ; EPA 600/9-78-0 16 ) . The observed rate of PCB 

movement i n  so i l  has  been ab out one t h ou s a n dt h  of the theoret i c al  rate of 

g roun dwater  movement  ca l cu l a ted from Da rcy ' s  l aw ,  wh i c h i s  an eq ua t i o n  fo r the 

vel o ci ty of fl u i d  movement i n  so i l  ( EPR I FP 1 20 7 ) . 

4 . 2 . 3  Water Qua l i ty Impacts 

Th i s  se ct i on  add res ses t h e  wate r  q ua l i ty effe ct s  of the  propos ed 

wa ste de struct i o n  a l ternati ve ( a l so see Append i x  I ) .  I n  exami n i ng t hese  

effe ct s ,  two mo des  of  i nt rod uct i o n  of  contami n a nt s  i n to t he nearby wate r 

b od i e s  we re con s i de red . The f i rst  mech a n i sm o f  i nt roduc t i on i s  d i rect 

di scha rge of t reated fac i l i ty ef fl uents  i nto Pop l a r  C ree k .  These effl ue nt s 

may be contr i b uted by the n o rma l  p l ant  operat i on s  o r  may come from f i re or  

s to rm  wate r di s cha rge s .  Cont ami n a nt s may a l so be co ntr i buted t o  water  c o u rse s  

from e ros i on and  ru n off  of so i l  pa rt i c l e s .  E l evated so i l  concen t rat i o n s  

res u l t  from depos i t i on of a i rborne contami n a nt s .  

4 . 2 . 3 . 1  D i rect Impact s .  E va l uat i on o f  d i rect impa ct s  was accom

p l i s hed by app l i cat i o n  of  fl ow d i l ut i on factors to account fo r comb i n i n g 

sc rub be r p u rge water  a nd a s h  p i t  o ve r fl ow wi th  ot he r ORGDP eff l uents  t reat ed 

i n  common .  An addi t i ona l  fact or  wa s t he n  a p pl i ed to  those  po l l uta n t s  kn own to 

fo rm preci p i tates or to concentrate on  pa rt i c l e  s u rface s .  Est i mated remo va l  

e ffi c i enc i es of  5 7  pe rcent fo r pa rt i cu l ates have been ca l cu l ated by U n i on 
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C a rb i de pe rso nne l  fo r the ORGDP  t reatment system ( Long , J un e ,  1981 ) . I n c re

ment al contr i but i o ns  from the i n c i n e rato r were s u pe r i m posed on t he exi st i ng  

e ffl ue nt qual i ty to dete rmi ne the proj ect ed change s .  F i na l l y ,  U n i on Carb i de 

s u p p l i ed fl ows a nd mon i to ri ng data fo r the di s cha rge to Pop l a r  Creek and fo r 

Pop l a r  C reek d i sch arge to the C l i nch R i ve r  ( Long , J une , 1981 ) wh i c h we re u sed 

to est i mate f ut ure effe ct s  of the  fac i l i ty o n  P o pl a r  Cre ek a nd t h e  C l i n ch 

R i ve r .  Co ntami n a nt s  i de nt i fi ed a s  be i n g p resent i n  the e ffl uent a re c h l o r i de , 

fl uo r i de , s u l fate , p hos phate , sod i um ,  uran i um ,  l e ad ,  be ryl l i um , a n d  s u s pended 

p a rt i cu l a te s . Tempe rature  and  p H  a re not expected to be s i gn i fi cant i s s ue s  

d ue to t he  detent i on t i me a nd n eutra l i zat i o n  prov i d ed by t h e  treatment system .  

Orga n i c contami na nt s ,  s uc h  a s  un combu sted PCBs , a re l i kewi se not ex

pe ct ed to affe ct the q ua l i ty of Pop l a r  Creek o r  the C l i n c h  R i ve r .  A s  di s

cu s sed i n  Se ct i o n  4 . 1 . 3 , t he wa stewater from t he i n c i nerator  wi l l  be test ed to 

dete rmi ne  cont ami n at i on . I n d i v i d ua l  pol l utant s ,  s uch a s  po l yc hl o r i n at ed 

b i p heny l s ,  hexa ch l orobenze ne , benzofurans  and  d i oxi n s , wi l l  not be d i scha rged 

ab ove t he i r res pe ct i ve pe rmi t l i mi t s .  In t he case of PCB s , t h i s l i mi t w i l l be 

a bout  1 part pe r b i l l i on ( 1  mi c rogram pe r l i te r ) . At t h i s concent rat i on the 

q ua nt i ty of PCB s  di scha rged to Pop l a r  Cree k o ve r  the l i fet i me  of t he fac i l i ty 

wi l l  be l e s s  t han  0 . 9  k i l ograms ( 2 . 0  l bs ) . Th i s  represents  an i ns i g n i f i cant 

a nd n o ndetect i b l e  i nc rease i n  the amount of PC B i n  the  aq uat i c  systems 

down stream of ORGDP ( see Sect i o n 3 . 8 . 4 ) . 

Numer ous  i n vest i gat i o n s  h a ve been cond uct ed on t he fate and  t ra n s port  

o f  P CB s  i n  t he  aq uat i c env i ro nment ( EPA 600/2-800-2 7 ;  E PA  560/ 5- 7 7-003 ; E PA 

904/9-76-01 4 ;  Dexte r ,  et a l . ,  19 7 8 ;  a nd EPA 56 0/6- 76-00 5 ) .  Al l ava i l ab l e  

k n owl edge s up po rt s the i dea  that PCBs  a re ve ry stron g l y  attached to sedi ment 

pa rt i c l es a nd that the concentrat i o n s  on sed i ment i n  eq u i l i b r i um wi t h  t he  

wate r favo r the retent i o n i n  t he  sedi ment s .  An i n vest i gat i on of  sedi men t  

t ra ns po rt o f  PC B i n  r eg u l at ed r i ver  systems s u ggest s  t h a t  most of the  PCB s  

wi l l  be concent rated i n  a n  a rea j u st above Watt s Ba r Dam i n  t he reservo i r .  

The ot he r mi no r o rgan i c  cont ami n a nt s  wi l l  beh a ve i n  a s i mi l a r  fa s h i o n . 

Re su l t s  of  t he tran s po rt ca l cu l at i o n s  fo r the othe r contami nant s are 

s hown i n  Tab l e 4- 8 .  I n  genera l , fo r s eve r al cont ami n a nt s  t he re a re no s i g

n i fi c ant d i ffe rences  i n  t he Pop l a r  C reek concent rat i o n s  wi t h  and  w i thout  the  

fac i l i ty .  In t h i s cat ego ry a re s u l fate ( l es s  than  0 . 1 pe rcent ch a n ge ) , l e ad 
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T ABL E 4 - 8. EFFEC I S  OF FAC I L I I Y  D I REC I AQUEUUS D I SCHARGES ON WA f ER QUAL I T Y I N  PUPLAR CREEK 

Tot a I I ot a 1 
Sul fate  Phos phate Di sso 1 ved Suspended 

E f fect Chl o r i de F l uo r i de ( a s  504 ) ( a s  P )  So d i um 
---

E s t i ma ted Concent ra t i on 5 700 280 32 52 
to K 1 407 frOOl 
i nci nerator (mg/ l ) a 

Prec i p i t a t i on/Adsorp t i on 
E f fectsb 

No Mode rately No Yes 

K 1700 Concent ra t i on (mg/ l ) 

Presentd 37 0 . 86 1 16 0 .85  

Fut urec 184 6.  18 1 1 4 1 . 46 

Pop l a  r Creek Concentrat i o n  
Downstream from K 1 700 

Present (mg/l )d 6 <0 . 2  34 0 . 2 5  

Future (mg/ l ) d 8 <0 . 2 5  34 0 . 26 

I nc rease ( percent ) e 26 25 0 4 

Stand a rd o r  Gu i de l i ne 250h l . Of 250i 0 . 1 fY'l  
(mg/l ) 

Fut ure Percent of Sta n da rd 3 . 2  2 5 . 0  1 3. 6  260 
or Gu i de l i ne 

Not e :  The va l ue for c ompa r i son to the sta nda rd i s  ma rk ed  by under l i n e  
Sources : Comput a t i ons ba sed o n  sou rces g i ven bel ow 

a Ba sed on process ma s s  ba l a nce . 
b Used to correct concentrat i ons for pa rt i cu l ate removal duri ng trea tmen t .  

lJra n i um Lead Ber'y l l i um So 1 i ds So l i ds 

4 1 00 1 0  2 . 4  3 x 1 0- 7 1 0900 830 

No Yes Yes No Mi nor Yes 

52 U. J2 0 . 01 <0.0004 36 7 1 1  

157  0. 4 3k 0 . 04 <0. 0004 612  2 1  

7 0. 006 <0. 0 1  <0. 0004 1 86 7 

8 0 . 00 71 < 0 . 0 1  <0. 0004 1 88 7 

19  1 7  Neq . 0 

37 . Sq ,m . 05f !iOOf 30j 

<0. 1 20 3 7 . 6  2 3  

c Ba sed on 20 ga l /mi n PCB faci l i ty i n f l ow and 750 ga l /mi n other i nf l ows . 
d Based on a n nu a l  a verage 200 . 4  cub i c  feet/sec ( 1 . 7 9 x 1 0" l i te rs /'yea r ;  8 9 , 94 5  ga l /mi n )  f l ow i n  Pop l a r  Creek near j un ct ure wi t h  C l i n c h  R i ve r  

( Lo ng , June 26,  1 981 ) .  
e Percent i nc rea ses do n ot coi nc i de wi t h  t hose fo r present a nd fut ure concentra t i on i n  t h i s t ab l e .  These a re round ed  to fewer dec i ma l  p l ace s 

t ha n  refl ected i n  deta i l ed ca l cu l a t i ons . 
f-j Den otes fo l l owi ng sources of ben chma rk s :  f )  Tennessee S t ream St a nda rd ,  g )  Depa rtment o f  Ene rgy Concent ra t i on Gu i de l i ne ,  h )  U .  S. E PA 

Second a ry D r i nk i ng Wa ter Standa rd , i )  U . S .  E PA Wa ter Qua l i ty C r i ter i on ( Red Book ) ,  or j ) NPDE S Pe rmi t Leve l . ( See Y/UB- 1 5 ) .  
k Equ i va l ent  to 3 . 38 x 1 0- 7 uC i /ml ba s ed  on a s pec i f i c a ct i vi ty of 7 . 81 x 1 0- 7 C i /g for ma x i mum e n r i chment l evel of 1 . 0 percent U -2 3 5  

( Long , J u n e  26 , 1 981 ) .  
Equ i va l ent  to 0 . 5 5  x 10- 8 uC i /ml based on above conve rs i on be tween concent ra t i on a nd a ct i v i ty .  

m Ca l cu l a ted from concentrat i o n  g u i de l i ne of 3 x 1 0- 5 C i /m l  ( DUE Manua l ,  Append i x  0524 , Annex A ,  Tab l e  I I ) .  

� 
I N 
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( no detectab l e  change ) , bery l l i um ( no change ) , tota l  d i s s o l ved so l i d s  ( 1 . 0  

percent i ncrea se ) ,  p hos phate  (4  pe rcent  i n crea s e ) , and  tota l  s u s pended so l i d s  

( 1 . 0  percen t i n crease ) .  

Fo r the rema i n i n g con sti t uent s of  t he K -1 700 d i scha rge , the pe rcen t 

age i n creases  a re l a rge r ,  but t he ab so l ute concen t rat i on  i n c rea ses  a re sma l l .  

U ran i um i s  projected to i nc rea se by 1 7  percent from 0 . 006 to  0 . 007 mg/ l . Thi s 

i s  we l l  be l ow t he DOE gu i de l i ne fo r mi xed u r a n i um i sotopes . Sod i um co ncen t ra 

t i o n s  a re expect ed to  i n crease by 1 9  percent , b ut  o n l y  1 mg/l . The l a rgest 

percentage i n c rea ses  wi l l  be ch l o r i de s  and fl uo ri d es , 2 6  p ercent each ; 

however ,  t h i s represent s  concen t rat i on cha nges  of  o n l y  2 a n d  0 . 0 5 mg/ l , 

res pect i ve l y .  

The m i x i n g  zon e vo l ume i n  Po p l a r  Creek wi l l  be  mea s urab l y  l a rger a s  a 

res u l t of  i n c i n e rato r contr i but i o n s . Th i s  res u l t  can  be s een fo r mo st pa rame

ters when l i ne s  3 a n d  4 i n  Tab l e 4 -8 a re compa red . Eva l uat i on of  t he effects 

on  the C l i nch  R i ve r showed that the d i sch a rge of aqueou s con tam i nants  from t he 

i n c i n erato r wo u l d  be n eg l i g i b l e a s  an add i t i o n a l  d i l ut i o n  factor  of  1 9 : 1 cou l d 

be app l i ed ( Lo ng , Ju n e ,  1 981 ) .  Fu rthermo re , t he fate of  tho se  po l l utants  

i dent i f i ed previ o u s l y  a s  be i ng  affect ed by  prec i p i tat i on  o r  adso rpt i o n  wou l d  

be pa ra l l e l to that of  t he PCBs . Spec i fi ca l l y ,  t he trapp i ng  of s u s pended 

part i c l e s i n  t he down st ream rese rvo i rs wi l l  cause  t hese  contami nants  to 

accumu l ate t here . 

4 . 2 . 3 . 2 I nd i rect Impacts . An nua l em i s s i o n rates of  contami n ant s  

from t he stack were u sed to  ca l c u l ate t he  i n d i rect effect s of  t he i n c i n e rato r 

o n  wa ter  bodi es . Th e a n n ua l  quant i ty of  contam i nants  wa s a s s umed to be de

po s i ted wi t h i n a 52  s q  km (20  s q  m i ) a rea a ro und  the fac i l i ty .  Th i s  a rea i s  

wi t h i n  the Po p l a r  Creek -C l i nch  R i ve r  d ra i n age ba s i n .  Thi s s i zed area wa s 

se l ected based on t he ava i l ab l e est i mates of  d i s pers i on of  a i rbo rne co n 

tami nants  a round  ORGDP .  It wa s a l so a s s umed that t he contam i n ant s  wou l d  be 

as soci ated wi t h  fi ne  part i cu l ates rat her  t han  bei n g  in  a ga seous  state . 

Of the  n i n e contam i nants  i dent i fi ed a s  bei ng  present i n  the a i r em i s 

s i on s , s i x  ( po l ych l o r i nated b i pheny l s ,  hexac h l o roben zene , furan s , d i ox i n s , a nd  

bery l l i um )  we re cont ro l l ed to s uch a hi gh deg ree by the t reatment t ra i n that 

i t  wou l d  req u i re h undreds or t housands  of years  of  rel eases  be fo re a s i gn i f i -
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cant change i n  the s urface so i l  concen trat i o n s  occurred . These contami n a nt s  

were , t here fo re , n ot cons i de re d  f urt he r .  

P hosphate depo s i t i on wou l d a n n ua l l y  re s u l t  i n  a n  i n crease of 0 . 033  mg 

pe r k g  so i l  i n  the up pe rmos t 5 cm ( 2  i n ) .  The so i l s  i n  the  vi ci n i ty of the  

p ropo s ed faci l i ty a re ac i d i n  react i on ,  l ow i n  o rga n i c matter ,  a n d  l ow i n  

mi nera l p l ant  nut ri e nt s .  It i s  i n fe rred that  de pos i t i on of p hos p ho ru s  woul d 

be  benef i c i a l  to the fe rt i l i ty of the so i l s . 

As s umi ng  t hat a tmosphere re l ea ses of fl uo r i de were immob i l i zed i n  t he  

s o i l  by a s soc i at i on wi th  the i nd i ge no u s  mi nera l s ,  the  fl uo r i de con cent rat i on 

woul d i n c rease s omewhat i n  t he a f fe ct ed a rea s  ( H s u ,  19 7 7 ) . Mi t i gat i n g  factors 

a re t he mode st i nc rease above background l eve l s t hat  t h i s re presents  and  the 

fa ct that t he affe ct ed a rea i s  on l y  ab out 15  pe rcent of t he d ra i n a ge a rea of  

Po p l a r  Creek and  0 . 1 percent of the C l i nch  R i ve r  d ra i n age a rea . The e ffect s 

on  aq ue ou s  f1 uor i de concentrat i o ns a re expe ct ed to be n eg 1  i g i b 1 e .  

Mo re deta i l ed ca l cu l at i o n s  we re pe rformed for the rema i n i ng two con

tami n a nts  d ue to  t he i r  to xi ci ty a nd  t he l evel of c ur rent e n vi ronmental co n 

cern . An e st i ma ted 3 . 4  kg  ( 7 . 5  1 b ) o f  l ead a nd  8. 6 kg  ( 18 . 9  1 b )  o f  ura n i um 

w i l l be emi tted an n ual l y. B ot h  of t hes e meta l s  a re ve ry i n so l ub l e  a nd a re 

t ra n s po rted p r ima ri l y i n  the pa rt i cu l ate fo rm ( Je n ne , 1 9 79 ;  Ga r re l s and  

C hr i  s t ,  1965 ) .  I n creases  i n  concent rat i o  n were , t he re fo re , a s s umed to be  

con f i ned to  the  top 5 cm  ( 2  i n ) .  

Unde r  t h i s scena r i o ,  l e ad concentrat i o ns  i n  the so i l  i n  the a f fe ct ed 

a rea wo u l d i n c rea se by 0 . 04 mg/kg a fter 2 5  year s  of  cont i n uou s operat i on ( 7 300 

h o u rs pe r yea r ) . Le ad concentrat i o n s  i n  so i l s  at  O RDGP average 59  mg/ k g ,  

wh ich  compa res t o  typ i ca l  l eve l s o f  3 0  mg/ kg a n d  u p  t o  20 , 000 mg/ k g  n e a r  h i g h 

ways ( EPA 60 0/2- 7 5-004 ) .  Si n ce t he i n c i n e rato r wi l l  c ause o n l y  ab out a 0 . 1 

p e rcent i n c rease and  s i nce  on l y  about 1 5  percent of the e roded so i l  from the  

a f fe ct ed a re a  wi l l  rea ch a water  body , t he i nc rease i n  wate r-borne l e ad co n 

centrat i on s  d ue to  atmo spher i c re l ea ses  wi l l  n o t  s i g n i fi cant l y d i ffer from t he 

c ur re nt s i t uat i o n . E ven  t h ou gh he avy met al accum u l at i o n  i n  a rea stre ams ha s 

b een c i ted by the Te n nes see De partment  of Hea l t h  ( 1 9 7 9 )  a s  a s i gn i fi cant  con

cern , the  ad di t i on al  i np ut s  from t he propos ed i n ci n e ra to r  s hou l d n ot s i gn i f i 

cant l y i n crease t h i s prob l em .  
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Water  qua l  i ty effect s of u r an i um re l eases  we re eva l uated by con s i de r

i n g t h at  2 5  yea rs of i n c i n e rator operat i o n  woul d i nc rease so i l  concent rat i o n s  

i n  the affected a rea by a p prox i matel y 0 . 1 0  mg/ k g .  Co nvert i n g t hese concent ra

t i o n s  to r ad i o l o g i c al a ct i vi t i es res u l ts i n  an  i nc rease of 0 . 078  pC i /g o r  

a bout 8 pe rcent rel at i ve to so i l  data  su pp l i ed fo r 1 9 79 ( Y /UB - 1 3 ) . To a s sess  

t he effe ct s  on t h e  water  e n vi ro nmen t ,  est i mates  of  n et so i l  e r os i o n  to Po p l a r  

C reek were made u s i ng t he so i l  l os s  equat i on  tech n i que ( EPA  430/9- 7 3-0 14 ) .  

Rea son ab l e  but co n se rvat i ve va l ues for s u s pe nded  sed i ment concentrat i o ns  i n  

the  creek we re obt a i ned fo r an esti mated 1 . 8 metr i c  ton pe r hecta re ( 5  ton  pe r 

acre )  an n ual l os s  a n d  1 5  pe rcent t ra ns po rt effi ci ency facto r .  Un de r  t hese 

cond i t i on s  t he rad i oact i v i ty contr i but i on  of the  i n c i nerator  fac i l i ty i s  

ex pe ct ed to i n crea se the  a ct i vi ty i n  Pop l a r  Creek d ue to so i l  contr i but i o n s  by 

0 . 1  percent from t he cur rent 0 . 5  � 0 . 2 x 1 0- 8  uC i /ml . 

I n  co nj un ct i o n  wi t h  d i re ct aq ue ou s re l ea se s , t he tota l  n umber of 

c ur i es of uran i um rad i at i on wi l l  i n c rease by 20  pe rcent rel at i ve to 1 9 7 9  

re l ea ses  of  0 . 6  curi e s .  Howe ve r , t h i s i n c rease  wi l l  res u l t  i n  a t  most a 1 0  

percent  i ncrease i n  concent rat i on o f  rad i oact i v i ty i n  P op l a r  C reek rel ati ve to 

exi st i ng co ndi t i o n s .  F ut ure concentrat i o n s  wi l l  be vi rt ua l l y  i n di st i n 

g u i sha b l e  from current l eve l s  and  wi l l  rema i n  l es s  than  0 . 1  pe rcent o f  the 

Depa rtment of Ene rgy concentrat i on gu i de l i n e .  The rad i oa ct i vi ty con t r i but ed 
by the fac i l i ty wi l l  eve nt ua l l y  concentrate i n  the sed i ment s of t he reservo i r s 

i n  t he  TVA syst em ( BNWL -222 7 ) .  

Cont r i b ut i on s  of radi oact i v i ty o r  other contami n a nt s  to  water  from 

the  di s pos al of a s h  a re expe ct ed to be n eg l i g i b l e .  Ca reful  attent i on to pro

per eng i neer i n g of the l a n d f i l l wi l l  mi n i mi ze t he contact between the a s h  and  

preci pi t at i o n  t he reby l i mi t i ng l ea ch ate product i on . The  i n so l u b i l i ty of  ma ny 

of t he contami nants  shou l d further reduce the r i sk  of mi g rat i on .  Sect i on s  

4 . 1 . 3  a n d  4 . 2 . 2 s hou l d be co ns u l ted  for f urt her i n fo rmat i on o n  so l i d wa ste .  

4 . 2 . 4  Impact on Groundwater 

The propos ed i n c i nerator  faci l i ty wi l l  h a ve no  di rect di scha rge to 

g roundwater ;  t h u s ,  im pact s to g roun dwater  can on l y  a r i se from the  d i s po s a l  of 

so l i d wa st es ( as h )  from the i n c i n e rato r ,  from a i r  emi s s i on s ,  a n d  from s p i l l s  
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a nd l e ak s .  So l i d  wa st e d i s po sa l  i mpact s have been  addre s sed i n  Sect i on s  4 . 1 . 2  

a n d  4 . 2 . 2 .  Th i s  se ct i o n  addres ses the potent i a l fo r groundwate r impact s  from 

a i r  emi s s i on s  and  from l ea k s  and  s p i l l s .  

A i r emi s s i o n s  cont ami n a nt s  from the i n ci n e rato r wh i ch a re of  conce r n  

w i t h  res pe ct t o  groundwa ter q ua l i ty ,  s uch  a s  heavy meta l s a n d  fl uo r i de , wi l l  

be emi tted i n  ve ry smal l q ua nt i t i e s  ( Sect i o n  4 . 1 . 1 )  a n d  wi l l  be d i s pe rs ed o ve r  

a l a rge area ( Sect i on 4 . 2 . 1 ) . The concent rat i on changes  i n  so i l s  a re expected 

to be smal l , a s  de sc r i b ed i n  the previ ous se ct i o n . I n  addi t i on , the con

tami n a n t s  i n vo l ved  a re rel at i ve l y  i mmo bi l e  i n  so i l s  o f  the  type fo und  i n  the  

immedi ate v i ci n i ty ,  a nd a re n ot expe cted to  m i grate to  groundwater  s u p p l i e s .  

Th u s , n o  s i gn i fi cant impact o n  groun dwa te r qua l  i ty i s  expected to res u l t from 

a i r  emi s s i on s  from t he pro pos ed i n c i n e rato r .  

T h e  i nc i n cerator faci l i ty wi l l  b e  de s i g ned t o  mi n im i ze t he po s s i 

b i l i ty t hat s p i l l ed mate r i a l s  cou l d rea ch the so i l  o r  groundwate r .  F l oo r 

curbs  and  sea l s ,  roofs , a nd ot her  de s i gn features  wi l l  ope rate to cont a i n  a 

s p i l l s houl d one  occur , a n d  s p i l l ed materi a l s  w i l l be removed s ho ul d a s p i l l 

o ccu r .  Thus  t he 1 i ke 1 i hood of  a s p i l l reac h i  n g  the s o i  1 o r  groundwater  i s  

smal l .  Howeve r , e ven  s hou l d a s p i l l rea ch the  so i l , t he l i ke l i hood of  

s i gn i f i cant  impacts on  groundwater  i s  sma l l ,  as  deta i l ed be l ow. 

F i rs t , i t  may be pos s i b l e  to conta i n  a s p i l l t hat rea ches the so i l  by 

remov i ng  the contam i nated so i l  a n d  i nc i n e rat i n g i t ;  t h i s a pproach i s  s up po rted 

by t he l ow so i l  mob i l i ty of ma ny of t h e  mate r i a l s  i n  t h e  waste i n vento ry .  

Secon d , t here i s  n o  wi thd rawa l of g roundwater i n  the i mmed i ate. v i ci n i ty o f  the  

proposed  s i te , a nd groundwater  feeds a smal l stream wh i ch a r i se s j ust be l ow 

t he s i te and fl ows to the K- 1 700  d i sc h a rge , wh i ch i s  mon i tored . Shou l d a 

s p i l l o r  l e a k  rea ch t he  groundwater at the proposed s i te ,  i t  woul d l i ke l y  

mi g rat e to the st ream , rat h e r  than  a ffect the qua l i ty of  g roundwate r i n  the  

s ur roun di n g  area . Of  c o u rs e , s h oul d a s p i l l m i grate to  t he stream ,  mon i to ri ng  

o f  the  K- 1 7 00 d i scha rge wou l d detect any s i gn i fi cant chan ge i n  water  qua l i ty .  

Thu s ,  n o  s i gn i f i cant impa ct s  o n  groundwater  q ua l i ty a re expe ct ed to 

resu l t  from the  propo sed act i on ,  due  to the sma l l  p robab i l i ty of  a s p i l l  

rea ch i n g  t h e  groundwater  a n d  the  l ow l eve l s  of a i r  emi s s i o n s  cont ami n a nt s 

expected to reach  the  so i l s .  
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4 . 2 . 5  Noi se Impacts  

The i mpact of n o i se from t he propo sed i nc i ne rato r wi l l  be neg l i g i b l e .  

Th i s  conc l u s i on i s  bas ed on t hree facto rs wh i ch a p p ly  to the s i t ua t i o n . 

1 )  The n o i se contri b ut i on  of  t he propo sed p l ant  wi l l  be s i gn i f i 

can t l y l ower i n  l evel than  exi s t i ng  n o i se l eve l s  eve rywhere , except i n  t h e  

i mmed i ate v i c i n i ty o f  t h e  i n c i ne rato r ( see Append i x  G ) . 

2 )  There a re no  res i dent i a l o r  i nst i t ut i on al l a n d  u ses  wi t h i n t h e  

a rea  s ubject to n o i se from t he i n c i n e rator .  

3 )  Sound  from t he exi s t i ng  ORGD P , wh i l e  q u i te l ow i n  l evel , i s  o f  

s uc h  a nature and  l eve l t h at  i t  prov i de s  a n  effect i ve ma s k i n g  backgrou nd . 

4 . 3  Effect s of Con str uct i on on the  P hys i ca l  E n v i ronment 

Construc t i o n  of t he proposed i n c i nerator w i l l  a l s o  have the potent i a l  

to c au se cha n ges i n  t he q ua l i ty of t he p hys i c al e n v i ronment , t h at i s ,  to 

c ha nge a i r qua l i ty ,  water  q ua l i ty ,  a nd the sou nd  env i ronment . Th i s  sect i on 

an a l yses  t he s ources a nd extent of t h ose i mpact s .  

4 . 3 . 1  Con st ruct i on Act i v i t i es 

For t he  proposed fac i l i ty ,  const ruct i on a ct i vi t i es ca n be d i v i ded 

i nto two phases , l a nd i mprovement s and  actua l  con st ruct i on .  La nd  improvement s 

a re n ot expe ct ed to be extens i ve ,  s i n ce t he  proposed s i te i s  a c l ea r , nea r l y

l eve l a rea  wi thout s i gn i f i cant vegetat i o n ,  rock o utcrop p i ng s , o r  ot her  fea

t ures req u i ri ng removal be fo re const ruct i on . The s i te i s  ad j acent to  an  ex

i st i n g roadway and fencel i ne ;  a new pat ro l road and fen ce wi l l  be con st ructed 

a r ound t hree s i des of t he proposed s i te .  

Con struct i o n a ct i v i ty wi l l  i nc l ude the a s sembl y  o f  t he  i n c i n e rato r 

a nd i t s  aux i l l a ry eq ui pmen t , a nd the const ruct i on of ot her  fac i l i t i e s . These 

wi l l  i nc l ude two s i n g l e  story b u i l d i n g s  tota l l i ng a bout 670  m2 ( 7 200 s q  ft ) ,  

a n  un l o adi ng a n d  s torage a rea ( 1 200 m2 o r  1 2 , 7 5 0  sq ft ) , a n d  wa stewate r 

ho l d i ng  tank s . Connect i on s  to ex i st i ng  ORGDP uti l i t i es and  to t he  exi st i n g 

wa stewater treatment faci l i ty wi l l  a l so b e  made .  
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These  con struct i on act i v i t i e s  wi l l  i n vo l ve on l y  a sma l l a rea ( 2  ha  or  

5 acre s )  a n d  t he c ommi tment o f  l i mi t ed resource s .  The  tot al c ap i t al c ost at  

ORGDP  o f  the  propo sed a ct i on  i s  e st i mated to be  $29 , 000 , 000 ( K/D - 5222 ) .  

4 . 3 . 2  Impact s  to  A i r Qua l i ty from Construct i on Act i v i t i es 

Contruct i o n  act i v i t i es wi l l  res u l t i n  emi s s i o n s  of  d u st and  ga se s .  

So urces of t h ese emi s s i o n s  a re l a nd gradi n g  a nd exc a vat i on , storage of ex

cavated ma ter i a l s ,  a n d  equ i pment and  ve h i c l e operat i o n s .  The qua n t i ty of  dust  

emi s s i o n s  from const ruct i on  o pe rat i o n s  a re pro po rt i on a l  to  t he a rea o f  l a nd  

bei ng  wo rked and  t h e  l eve l of a ct i v i ty .  I t  i s  a l s o  probab l e that  emi s s i o n s  

from h e avy const ruct i on o perat i o n s  a re d i rect l y  pro po rt i on a l to t he s i l t  

content of the  so i l  ( t hat i s ,  pa rt i cl es sma l l e r t h a n  7 5  urn i n  d i ameter )  a nd  

i n ve rs e l y  pro po rt i on a l to  t he  s q ua re of  so i l  moi st ure ( AP -42 ) .  Water i n g  i s  

t he most  often se l ect ed cont rol met hod because  water and  neces s a ry equ i pment 

a re u s u al l y  ava i l ab l e  at  const ruct i on s i te s .  The effe ct i ve nes s of water i n g  

for  contro l  depends  g rea t l y  o n  t he freque n cy of  app l i cat i on .  

EPA ( AP -4 2 )  has  est i mated  f ugi t i ve dust emi s s i o ns  to be ap pro x i mate l y 

2 . 7  met r i c  ton s  pe r hect a re ( 1 . 2  ton s per acre ) o f  con s t ruct i o n  per month  of  

a ct i vi ty. B a s ed on  t h i s est i mat e , t he ap prox i mat e  2 h e cta re s i te , i f  ent i re l y  

i nvo l ved i n  con st ruct i on , wou l d  emi t a pproxi mate l y  5 . 4  metr i c  ton s  ( 6 . 0  ton s )  

o f  dust pe r mo nt h  of a ct i vi ty. Ap propri ate control  meas ure s , s u ch a s  

water i n g , wi l l  mi t i gate t h i s  impact . 

Ga se ou s  emi s i o n s  of  con ce rn a r i se from const ruct i o n  ma ch i ne ry a nd 

other  con struct i on operat i o n s  s uch  a s  we l d i n g .  The em i s s i on s  from t he con 

st ruct i on  a ct i vi t i es at t h e  proposed s i te s houd n ot represent a s i gn i f i ca nt  

decrease i n  a i r  qua l i ty ,  g i ve n  t he  l evel  of  tra ffi c i n  v i c i n i ty o f  t he ORGDP . 

4 . 3 . 3  Impacts to Water  Qual i ty from Con struct i on Act i v i t i es 

Con st ruct i on act i v i t i es  at the propo sed s i te may a ffect the water 

q ua l i ty of Pop l a r  Creek . The pr i ma ry effect woul d be a n  i nc rea se i n  the  sed i 

ment  l oad  t o  the C reek . The i nc rease  i n  l oad i ng  wou l d  res u l t from e ro s i o n  by 

preci p i tat i on of so i l s  di st urbed by const ruct i on  a ct i vi t i e s .  S u rface run off 
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t ran s po rt s  i n crea sed q ua n t i t i tes  of  so i l s to the C reek . The i n creased sed i 

ment l o ad i n  t he  Creek  c oul d rai se t urb i di ty a nd nut ri ent l eve l s ,  and  c o ul d 

h ave n ega t i ve impact s  on aqua t i c o rga n i sms , pa rt i cu l a r l y  f i s h . I n  add i t i on to 

s ed i ment  l o ad s ,  mi nor  amounts  of ot he r mate ri a l s  found on const ruct i on s i te s  

c a n  be  ca rri ed to nea rby wate rway s by s urface runoff.  T he  impact s of  s uc h  

l o adi n g s  de pe nd on  th e mater i a l s  a nd t he  q ua nt i t i es i n vo l ved . 

M i t i gat i ve measures  sho u l d mi n i mi ze the poten t i a l  i mpact s of  s o i l 

e ros i on a nd mater i a l s  run of f .  For areas  of  l es s  than  h a l f  an  acre , t empo r a ry 

st raw o r  hay b al e ba r r i e rs i n stal l ed a round  d i st urbed so i l  and  mater i a l s 

s tora ge a reas  s hou l d be effect i ve i n  conta i n i n g the s u rface run off and  a l 

l owi ng  sed iments  to  sett l e .  Detent i on ba s i n s  and  d i tches  o r  d i kes  s hou l d be 

u s ed wi t h  l a rger  a reas  to al l ow sed i me nt sett l i ng .  Potent i al l y  tox i c  o r  

h aza rdous  materi a l s s hou l d be contro l l ed on- s i te t o  mi n i mi ze s p i l l s  and  

tra n s po rt by s u rface run off .  I f  t he se a nd ot her  meas ures a re fo l l owed , 

con struct i on act i v i ty impact s  on water  qua l i ty i n  Pop l a r  shou l d be mi n ima l . 

4 . 3 . 4  No i se Impact s of  Con st ruct i on 

The nature  of the  wo rk req u i red fo r s i te preparat i on  and  co nst ruct i on 

wi l l  be s uch that no i se emi s s i o ns  res u l t i n g  from t hese act i v i t i es wi l l  be 

w i t h i n acceptab l e commun i ty n o i se l i mi t s  at off- s i te l ocat i on s . On- s i te , 

wo rke rs c oul d be exposed to exces s i ve n o i se l evel s d ue to t he cl ose pro x imi ty 

o f  eq ui pment . Impl eme ntat i on of recog n i zed admi n i strat i ve n o i se expo s u re 

cont rol met hod s , howeve r , s h o ul d be effect i ve i n  prevent i ng no i se- i n d uced 

hea ri n g  l o s s .  Such mea s ures i n c l ude l i mi tat i o n of emp l oyee t i me s pent  i n  

cl ose proxi mi ty to eq u i pmen t , use  of adeq uate hea ri n g  protect i o n  devi ces where 

it  i s  necessary to have peop l e wo rk i ng in  h i g h  no i se  l e vel area s ,  a nd  

ma i ntenance of  n o i se contro l  devi ces on const ruct i on  eq u i pment . 

4 . 4  Impact s on Terrest ri a l  a nd  Aquat i c  Eco l ogy 

Impa ct s  to t he n o n -h uma n  bi ota d ue to the propos ed a ct i o n  may a r i  s e  

t h rough  two mech a n i sms , de struct i on o f  habi tat at t h e  s i te ,  a nd  ch anges  i n  the 

p hys i c al cha ra cte ri st i cs ( a i r q ua l i ty ,  water  q ua l i ty ,  no i se ) of the  
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env i ronme nt .  T he  a na l y s i s of eco l ogi ca l imp acts der i v e s  from t he d i sc h a rges 

i de nt i fi ed i n  Sect i o n  4 . 1 and 4 . 3 ,  a nd the effect s  on  the p hys i c a l  e n v i ro nment 

desc r i bed in  Sect i on s  4 . 2  a nd 4 . 3 .  

4 . 4 . 1 Hab i tat Destruct i on 

The l os s  of hab i tat due to con s t ruct i o n  on the proposed s i te wi l l  be 

mi n i ma l . The s i te i s  sma l l a nd essent i a l l y  c l ear  o f  ve getat i on except fo r 

g ra s se s  wh i ch have a r i sen s i nce t he s i te wa s g raded some t i me i n  the pa st . No 

ra re h a bi tat exi sts  on  t he s i te .  Th u s ,  c l ea r i n g  t he s i te  w i l l  n ot h a ve a 

s i gn i fi cant i mpact on  hab i tat ava i l ab i l i ty .  

4 . 4 . 2  Eco l og i ca l  I mpacts o f  Changes  i n  the P hys i ca l  E n v i ronment 

The ch ange s i n  the p hy s i ca l  e nv i ronment i dent i f i ed i n  Sect i o n s  4 . 1 ,  

4 . 2 ,  a n d  4 . 3  we re r evi ewed to as sess  the de gree of impact u pon p l a nt a nd  

a n ima l  s pe c i es  i n  both  the terrestr i a l  and  aquat i c  e n v i ronments . 

Emi s s i o n s  to the a i r  a n d  the corres po n di ng ch a n ge i n  a i r q ua l i ty 

wh i ch have been e st i ma ted a re we l l  be l ow potent i a l l y  re l evant standa rd s and  

r e presen t mi n i mal  ch a n ges i n  the  character  of the e n v i ronmen t .  There fore , due 

to  the sma l l amoun t and l ow con centrat i on s  of  po l l utants  em i tted by the 

propos ed i n ci n e rato r ,  n o  s i gn i f i cant ecol ogi  ca l  i ma pct s a re expe cted from 

emi s s i on s  to the atmo s phere . 

The smal l ch a n ges  i n  water  q ua l i ty i dent i f i ed i n  Sect i o n  4 . 2 . 3  a r e  

n ot ex pected t o  h ave a s i gn i f i cant impact u po n  aqua t i c  s pec i e s  i n  e i ther  the 

C l i n ch R i ve r  o r  i n  Po p l a r  Creek . 

C h an g e s  i n  n o i se l eve l s  due to the proposed i nc i n e rator  a re not 

expe ct ed to h a ve an  eco l o g i c al i mpact . Th i s  i s  s u p po rted by t he fa ct that the  

n o i se con t r i b ut i on  of  the propo sed i n c i nerato r  wi l l  be be l ow exi st i n g l eve l s  

eve rywhere but i n  the immed i ate v i c i n i ty of the  proposed s i te .  

I n  s umma ry , t he changes  i n  the  p hy s i ca l  e nv i ronment wh i ch wou l d 

res u l t from the propos ed a ct i o n  woul d n ot be expected to h a ve a s i gn i f i cant  

i mpact on  the terrest r i a l  or  aquat i c ecol ogy .  
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4 . 5  Impacts o n  P u b l i c  Hea l th a nd  M i t i gat i on 

Emi ss i ons  from t he propo sed fac i l i ty we re est i mated u s i n g  methods and 

a s s umpt i o n s  de sc r i b ed i n  Se ct i o n  4 . 2 . 1 .  Tab l e 4- 9 presents a n nua l a ri t hmet i c  

mean expos ure fo r the most expo sed res i dence ( abou t 5 . 2  km o r  3 . 2 5  mi 

sout hwest of the  proposed s i t e ) , toget he r wi th  estab l i s h ed s ta nda rds where 

a pp l i cab l e .  Rad i onuc l i des , PCBs , d i ox i ns , a nd furans  we re chosen fo r deta i l ed 

TABLE  4- 9 SUMMARY OF  P UBL IC E X POSUR E S  
FROM STACK E M I SS I ONS 

An nua l  Ari t hmet i c  Mea n  Ap p l i c ab l e  
Expos u re  at Mo st Expo sed Standa rds 

Po l l ut a n t  Res i dence ( u gjm3 ) a ( u gjm3 ) b 

NOx 1 . 0  x 1 0-2 282C 
T SP 5 . 8  x 1 0 -3 26 0c 
HC l 4 . 4  x 1 0-3  
VOC < 1 . 3  x 1 0 -3 160d 
CO 1 . 0  x 1 0-3  1 0 , 0 0oe 

P205 7 . 3 x 1 0 -4 
S02 < 7 . 3 x 1 0-4 365c 
F < 7 . 3 x 1 0 -4 

C l 2 < 1 . 5  x 1 0-4 
U 3 . 8  x 1 0- 5  

Pb 1 . 5  x 1 0-5  1 .  5f 
PCB 6 . 7  x 1 0- 8 
HC B 2 . 4  x 1 0-8 

Furans  8 . 8  x 1 0 -1 0 
D i oxi ns  5 . 6  x 1 0-1 1 

Be  1 . 9 x 1 0-1 2 

Sou rces : aTab l e  4 - 7 ;  bC l ayton and C l ayton , 1 9 78 .  

c P r ima ry Nat i on a l  Ambi ent Stand a rds - -24 h o u r  ave rage 

d P r ima ry Nat i o n a l  Amb i ent Stand a rd s - -3 ho ur  ave rage 

e P r i ma ry Nati ona l  Amb i e nt Standa rds - -8 hou r ave rage 

f P r i ma ry Nat i ona  1 Amb i e nt Stand a rds - -3 month  ave rage 
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a s se s sment  due t o  the se r i ou s  nature of  the potent i a l  effect s a s soc i ated w i t h  

t h em a n d  t he  unce rta i n ty i n vo l ved i n  der i vi n g a d os e -res po nse  re l at i o ns h i p  a t  

t h e  ve ry l ow expos u re concent rat i on s  expected t o  res u l t from t h e  propo sed 

a ct i on .  It i s  gen e r al l y  a s s umed t h at s ome mi n imal  amount of r i s k  i n  excess  of  

that  wh i ch wou l d  occur n atura l l y  c an be expected i n  respo n s e  to  any i n crement  

i n  ex pos ure , no  matter h ow smal l .  A b r i ef eva l uat i on of  the  h a za rd of  each  

fo l l ows . Rev i ews of  the a s soc i ated hea l th  effects may be fou nd  i n  Ap pe nd i x J 

al o ng wi th  a de sc r i pt i on of tech n i q ues  a n d  un ce rta i n ty i n vol ved i n  q ua n t i fyi n g  

r i sk o f  ad ve rs e effect from ex po sure t o  ve ry l ow l eve l s  o f  these substance s . 

4 . 5 . 1  P u b l i c  Hea l t h  Impact s from Rad i on uc l i des  

Oa k R i d ge Nati on a l  Labo ratory ha s devel oped computer p ro g rams for  

est i mat i ng d ose to man from rad i o n uc l i de expos ure vi a a i r  ( A I RDOS I I ,  EPA  

520/ 7 - 79-009 ) and  wa ter ( AQ UAMAN ; ORNL/TM-66 1 8 ) . These programs were a p pl i ed 

to emi s s i o ns  est i mates  for t he proposed i n c i n e rat i on fac i l i ty a nd  to emi s s i o n s  

from ORGDP  t o  de r i ve po p u l at i on dosages i n  m i l l i rems . Bot h  fac i l i ti e s  we re 

cons i de re d  s i n ce i t  i s  the i nc rement to tot al d ose add ed by the  propos ed 

fac i l i ty that  i s  of concern . 

Ex pos ures from aq ueous emi s s i o n s  of rad i o n uc l i des were c al cu l ated  fo r 

7 5  yea r  dose commi tme nt s .  The computer  data ba se  i n c l udes  i n tern a l  a n d  

extern al d ose c o n ve rs i on facto rs and  b i oa ccumu l at i o n  facto rs for e ach rad i o 

n uc l i de .  Do s e  a nd  cumu l a t i ve exposure i n dex  ( CU E X )  we re ca l cu l a ted fo r the 

t ot al b ody , G I  tra ct , bon e , t hyro i d , l un g s , l i ve r ,  k i dn ey s ,  teste s ,  a n d  

o va ri e s .  Three expo s ure pat hways we re con s i dered : water  i nge st i on ,  f i s h  

i ngest i on a n d  s ubme rs i o n . I t  was a s s umed t hat  1 . 2  l i t e rs of water  from the  

C l i nch R i ve r  we re con s umed pe r day ; t h at 4 7  g rams of  f i s h  from Pop l a r  Creek 

were co n s umed  per d ay ;  and that 5 pe rcent of the yea r  woul d be s pe nt swimmi n g  

i n  Po p l a r  C reek . Total s o f  C U EX fract i ons  a re b a sed o n  d ata  from I CRP  30  

( NUR EG/C R-015 0 ,  Vo l .  2 ) . Th i s  an a l ys i s  r e prese nt s a wo rst ca se a n d  t he  

resu l t s  p resented i n  Ta b l e  4- 1 0  wo u l d therefo re overest i mate the dose  wh i ch  

woul d a ct u al l y  be  rece i ved by a ny i n d i v i dua l . 
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TABLE  4- 1 0 . 7 5- Y EAR DOSE COMMI TME NT DUE  TO L I QU I D EFFLUENTS 
TO THE CL I NCH R I VER 

Orga n 

Tot al Body 
G I  Tract 
Bon e 
Thyro i d  
L u n g  
L i ve r  
Ki dn eys  
Te stes 
Ova ri e s  

ORGDP ( 1 980 ) a 

0 . 90 
0 . 08 
0 . 95  
0 . 3 9  

< 0 . 0 1  
0 . 3 8 
0 . 4 5  
0 . 30 
0 . 3 0  

Propo sed Faci l i tya 

0 . 2 4  
0 . 02 
0 . 2 4  
0 . 08 

< 0 . 0 1  
0 . 08 
0 . 1 2  
0 . 08  
0 . 08 

Sou rce : Comp utat i on by the Oak R i dge Nat i on a l  Laborato ry .  

a Do se commi tme nt i n  mi l l i rems .  

Doses  due to a i r d i sc ha rge s we re ca l cu l ated fo r 50  yea r  commi tment s  

wi t h  t he a id of  t he  A I RDOS pro gram . Th ey we re a l so b a sed on  ICRP 3 0  data .  

Expo s ure wa s ca l cu l ated fo r the n ea rest re s i dence wh i ch i s  3200 mete rs south

west  of ORGDP . I t  was a s s umed that the pe r son  ate  o n l y  food grown and  pro

ces sed i n  the s ame area . Th i s  i s  u n l i ke l y  and ma kes  the est i mates  con serva

t i ve ,  that i s ,  l i ke l y  to  be  h i gher  t h a n  woul d a ctua l l y  occur . Tab l e 4 - 1 1  

presents  dose commi tment s  fo r the two faci l i t i es  from a i r d i scharge s .  

Seve r al gove r nment al a genc i es h a ve rec ommended standa r ds fo r 

rad i at i on prot ect i on of t he ge nera l  popu l at i on . Recommendati o n s  by the 

Nuc l ea r  Reg u l a to ry Commi s s i o n ( NR C )  and  t he Nat i o n a l C ommi s s i on on  

Rad i o l og i ca l  Pr otect i on a re a s  fo l l ows : 

Pe rm i s s i b l e  l eve l s  of  rad i a t i on rece i ved by an  i n d i v i du a l  i n  
un restr i ct ed a rea s ,  a s  s peci fi ed by t he NRC , a re  0 . 5-rem 
dose to a who l e  body i n  a ca l enda r yea r ,  2 mrem i n  a ny one 
hour i f  t he i n d i v i dual  i s  cont i n u ou s l y  present i n  t he a rea , 
and  1 00 mrem i n  any 7 con secut i ve day s ,  i f  the i n di v i du a l  i s  
cont i n uou s ly  present i n  t he a rea . The recent r u l i ng by the 
NRC requi res that spec i a l  p rotect i on be a ffo rded the fetu s  
by keepi n g  t he expos ure of  pregn a nt femal es to  a max imum of 
0 . 5  rem du r i ng t he pe r i od  of gestat i on .  
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TABLE  4- 1 1 .  50-YEAR DOSE COMM I TM ENTS D U E  TO A I R  D I SCHARGES 
FOR ONE  YEAR (M I LL I R EM ) 

Orga n ORGDP  ( 1 980 ) a Proposed I n c i n e ratora 

Tot a l  Body 1 . 6 0 . 28  
Red  Ma rrow 2 . 5  0 . 28 
L ungs  0 . 28 0 . 0 3  
L L I  Wal l 1 5 . 0  0 . 02 
Thyro i d  6 6 . 0  0 . 0 1  

So u rce : Computat i on by the  Oa k R i dge Na t i ona l Laboratory .  

a Dose  commi tme nt i n  mi l l i rems . 

Do se L imi t s  fo r the  Pub l i c ,  o r  Occa s i o n a l l y  Exposed I n d i v i dua l s 

I n d i v i d u a l  or  occa s i o na l 0 . 5 rem i n  a ny one  ye a r  

St udent s 0 . 1  rem i n  any one  yea r  

Pop ul at i o n  dose l i mi t s  

Genet  i c 0 . 1 7  rem a ve r age pe r yea r  

Soma t i c  0 . 1 7  rem ave rage per yea r  

I:,' t� 

The EPA l i m i ts  fo r doses  to any off- s i te i nd i v i du a l  from u ran i um fuel  

cyc l e  o perat i o ns  are 7 5  mr em pe r yea r  for the t hyro i d  and 25  mrem pe r yea r  fo r 

a l l  other  orga n s  ( 45 FR  2861 ) . As can  be seen from Tab l e s  4 - 1 0  and  4- 1 1 ,  

pr oje ct ed d ose c ommi tments  from these fac i l i t i es a re  wi th i n  s ug gest ed l i mi t s .  

Howeve r ,  a s  d i sc u s sed i n  Append i x  J ,  rad i at i on carci nogene s i s i s  a s s umed to be 

a n o-t hres ho l d  effe ct .  That i s , a ny meas urab l e  expos ure i n vo l ves some amount 

o f  ri s k .  Fact ors  der i ved fo r a s soc i at i ng expo s u re l eve l s  wi t h  quant itat i ve 

meas ures of ri s k  are  presented i n  Tab l e  4-1 2 .  The product of the d ose  

commi tmen t  and  t he r i s k  factor  i s  the r i s k  that an  i nd i v i dua l  wi l l  deve l o p  

cancer  as  a res u l t  of expos ure to a g i ven radi at io n  d ose . 
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TABLE  4-1 2 .  R I SK FACTORS OF CANC ER  MORTAL ITY  

Organ  

Tota l  Body 
L u n g s  
Thyroi da 

Source : EPA 520/ 7 - 7 9 -00 9 .  

R i s k  o f  Tot al  Cance r ( per person-rem) 
2 x 1 0-4  
4 x 1 0- 5  
1 x 1 0- 6 

a No nfat al can cer  r i s k  of 1 x 1 0- 5  

These facto rs yi el d conse rvat  i ve est i mate s .  Effe ct s  of age , 1 ate ncy ,  

a n d  ot her  pa rameters a re i n c l uded i n  such  a way a s  t o  overest i mate , rat he r  

t h a n  unde rest i mat e , the  r i s k . F o r  exampl e ,  a l i fet i me  r i s k  of  6 . 2  x 1 0- 6  

i nd i cates t h a t  i n  a pop u l a t i on  of  o n e  mi l l i on ,  6 . 2 i nd i v i dua l s wi l l  deve l op 

fat al can ce r s  dur i n g  a s eve n ty-f i ve yea r  pe r i od .  Tab l e  4-1 3 pe rsent s  i n d i v i d 

u a l  l i fet ime r i s k  o f  the cl osest  i nd i v i du a l  devel o p i ng  fata l  cancer fo r the 

tot al b ody , the  l u n g s , a n d  t he t hyro i d .  The r i s k  of  devel opi ng n o nfata l  

cancer  of the  t hy roi d i s  a l so  cal cu l ated . Do ses  we re obta i ned  by summi ng  

d ose c ommi tment s d ue to  l i qu id  ef fl uent s ( d i l ut ed by C l i n c h  R i ve r ) a nd  a i r 
d i scha rge s from t he propo sed i n c i n e rator ( Tab l e 4 - 1 0  a nd  4-1 1 ) , c orrect i n g  the  

a i r di s ch a rge d ose to  75  yea rs . These  d oses  we re m u l t i p l i ed by t he ri s k  

fact o rs i n  Tab l e  4 - 1 2 t o  obt a i n t h e  r i s k s . 

These ri s k s  of ap pro x i mate ly  4 x 1 0-1 0 to  3 x 1 0- 7  can be com

pa red to i nd i v i d u a l  l i fet i me ri s k  of fata l  cancer fo r a max ima l l y  expo sed 

i n d i v i du al d ue to l ow l evel i on i zi ng radi at i o n  from va r i ou s ot he r mo re fam i 

l i a r  type s of faci l i t i e s . Fo r exampl e ,  a s i m i l a r  ri s k  e st imate i s  1 x 1 0- 5  

t o  6 x 1 0- 5  for a coa l -fi re d powe r  p l ant a n d  2 x 1 0- 5  t o  2 x 1 0 -2 fo r a 
metal  m i n i n g and  mi l l i ng operat i on ( EPA 520/ 7 -7 9-006 ) . 

The c al cu l a ted ri s ks a re cons i de red excess  ri s k s , t h at i s ,  above t h e  

n o rma l rate o f  cance r .  C urrent  U . S .  mo rta l  i ty fo r a l l type s of  cancer  i nd i 

cates a ri s k  of  1 . 64  x 1 0 - 1  to an  ave rage i n d i v i dua l . The added r i s k  d ue to  

the propo sed faci l i ty i s  neg l i g i bl e  i n  compar i son to  th i s  va l ue .  The 
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TAB L E  4-1 3 .  I ND I V I DUAL L I F ET IME  R I SK O F  CANC ER  MORTAL I TY 

Dose 
O rgan  Commi tment { rem } R i s k  o f  Cancer  Morta l i ty 

Total  Body 1 . 3 2 x 1 0- 3  2 . 64 x 1 0- 7  
L ungs  0 . 06 x 1 0-3 2 . 4 0  x 1 0- 9 
Thyr o i d  0 . 4 1  x 1 0- 3 4 . 1 0  x 1 0- 1 0  

( 4 .  l O x  1 0- 9 ) a 

Sou r ce : Computed from Tab l e s  4- 1 0 ,  4- 1 1 ,  a nd  4 - 1 2 ; see text . 

a R i s k  of  nonfata l  cance r .  

rad i oact i ve emi s s i on s  from t h e  propo sed faci l i ty wi l l  n ot s i gn i f i cant l y  

i nc rea se t he r i s k  o f cance r .  

4 . 5 . 2  P ub l i c  Hea l th Impacts from P o l ych l o r i n ated B i phenyl s ( PCB s ) 

Hea l th effe ct s  of PCBs  a re de scr i b ed i n  Appe nd i x  J .  Ve ry l i ttl e 

quant i tat i ve dose- res po n se data ex i st s  and  that wh i ch i s  ava i l ab l e i n vo l ve s 

much h i gher  expos ures t ha n  t he  gen e ra l p ub l i c  wi l l  encounter a s  a res u l t  of 

t he propo sed faci l i ty . F o r  examp l e ,  ch l o racne h a s  been found to occu r wi th  

oc cu pa t i o n al ex pos ure to PCB va po r concentrat i o ns of  0 . 1 mg/m3 o ve r  a pe r i od 

o f  seve ra l  month s .  Th i s  i s  ten o rde rs o f  ma g n i tude above the a n n ua l  mea n  

ex pos ure l evel o f  6 . 7  x 1 0- 8  ug/m3 project ed by the  d i s pe rs i o n  mode l i ng 

for the  mo st  expo sed re s i dence .  

It i s  t he potent i a l for ca rci n o gen i c  a ct i vi ty i n  h uma n s  that  c a u se s 

concern ove � any add i t i on a l  expo s u re  to  t h i s a l ready ub i q u i to u s  chem i ca l . 

An i ma l  s t udi es a n d  pre l i mi na ry res u l ts of st udi es of h uman expos ures i n d i cate  

t hat PCBs  a re potent i a l l y  ca rci noge n i c  and  pos s i b l y  teratogen i c .  I t  i s  im

pos s i b l e  to  att r i bute q ua n t i tat i ve va l ues of  r i sk to PC B expos ures s i mi l a r  to  

t ho se  fo r expo s ure to l ow l eve l  i on i z i ng rad i at i o n .  The data i s  i n suff i c i e n t  

to re l ate d ose a nd effe ct for expos ure to s uch l ow conce ntrat i o n s .  Carefu l  

mon i tor i n g  of  PCBs  at  va r i ou s  d i stance s  from the  faci l i ty wi l l  be conducted to 

i ns ure that  PC B expos ure l eve l s  a re be l ow acceptab l e  l i mi t s .  
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4 . 5 . 3  P u b l i c  Hea l t h Impact s from Po l ych l o r i n ated 
D i benzod i ox i n  ( PCDD ) and  D i ben zofurans  ( PCDF ) 

Heal t h  effe ct s of  PCDDs and PCD F s  a re rev i ewed i n  Ap pe nd i x J .  As 

wi t h  PCB s ,  the  rea son  fo r concer n wi t h  t he l ow l eve l s  wh i c h mi ght be exper i 

enced by the ge ne ral  p u b l i c  a s  a res u l t of th i s faci l i ty a re the potent i a l  fo r 

ca rci n o gen i c  o r  te rato gen i c  effe ct s .  

The Ca rci nogen As se s sment Grou p o f  the Env i ronmenta l  P rotect i on 

Agen cy h a s  der i ved a r i sk  facto r fo r q uant i tat i ve l y  as soc i at i ng r i s k  of  cance r  

wi th  expo s ure  to PCD D ( EPA Reg i on V I ,  1981 ) .  They e st imate that t he r i s k  

factor i s  0 . 0 91 pe r n g/m3 t h roughout a 7 0-yea r  l i fet i me .  Th i s  re l at i o ns h i p 

i s  b a sed on  data from a n i ma l  stud i es and  a se r i e s  of  a s s umpt i o n s  l i sted i n  

Tab l e  4 -1 4 .  The a s s umpt i o n s  we re chosen to be con se r vat i ve ,  that i s ,  to  

o ve rest i mate t he r i s k .  Each a s s umpt i on i n vo l ves a degree of uncerta i n ty ,  

wh i c h must be kept i n  mi nd i n  we i gh i n g t he res u l t s  of s uch a r i s k  a s ses smen t . 

S i n ce the ca rci noge n i c i ty of PCD P and  PCD F a re a s sumed i dent i ca l , t he 

concentrat i o n s  of each ch emi cal a re s ummed a n d  the ri s k  facto r ap p l i ed .  For  

t he propo sed fac i l i ty ,  t h i s res u l t s  i n  a r i s k  o f  8 . 5 x 1 0-8 fo r the  mo st 

ex pos ed res i dence . Thi s i s  fa r l es s  than  t he  1 . 64  x 1 0- 1 ri s k  of ca n ce r  

mo rta l i ty fo r the ave rage i ndi v i d u a l  ba sed o n  U . S .  mo rt a l i ty d at a .  Th i s r i s k  

r e present s a n  i ns i gn i f i cant  i nc rease a nd an  i n s i gn i f i cant  impact o f  the  

p ropo sed act i on .  

4 . 6  Impact s on Occu pat i on a l  Hea l t h  

The protect i on o f  wo rke r hea l th a n d  s a fety a t  the P C B  i n c i n e rat i on 

fac i l i ty wi l l be pa rt of the s a fe ty a n d  hea l t h  pro gram of t he Oak  R i d ge 

Ga seo u s  D i ffu s i o n  P l ant . The ORGD P  Sa fety and  Hea l t h  prog ram con s i st s  of the 

fo l l owi ng o rga n i zat i o n s : 1 )  o pe rat i o n a l  s a fety ,  2 )  i ndu str i a l  hygi ene , 3 )  

heal t h  phy s i c s , 4 )  fi re protect i on en gi nee r i n g , 5 )  equ i pme nt test and  i n 
s pe ct i on , 6 )  e n vi ro nmenta l protect i o n , a nd 7 )  ORGDP-OSHA coordi n ato r . The 

hea l t h  and  s afety prog ram fo r the PCB  i nc i n e rat i on  faci l i ty wi l l  be i mpl e

ment ed by t hese o rgan i zat i o n s .  The f un ct i o ns a nd a ct i vi t i es of  each sa fety 

and  hea l t h  re l ated o rga n i zat i on are out l i n ed be l ow and  wi l l  be extended to 

i n c l ude t he  PC B i n c i nerat i on faci l i ty .  
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TABL E  4- 14 .  ASSUMPT I ONS USED I N  D EVE LOP I NG D I OX I N  
( PCOD ) CANCER R I SK FACTOR 

The ca rci n ogen i c  potent i a l of a l l d i ox i n s  ( PCDDs ) a nd furans  ( PCDFs ) a re 
as s umed eq u al to t h e  most tox i c  f ura n - 2 , 3 , 7 ,8 -TCOF 

Al l pa rt i cu l at e  emi s s i o n s  conta i n i n g PCDF a nd PCO D  a re of res p i r ab l e  s i ze 

Al l PCD D  a n d  PCDF  that  i s  res p i r ed i s  reta i n ed i n  t he  body a nd i s  
b i o l og i ca l ly  ava i l ab l e  to the i n d i v i du a l  

- The compos i t i o n  of  c h em i ca l s exi t i ng t he stack i s  t h e  s ame a s  those  fou nd  
at  ground l eve l ( no t ra n s fo rmat i o n  o r  degradat i o n  of t h e  ch emi ca l s  o c c u rs 
i n  t h e  atmo s p here )  

- Comb u st i on of  PCBs  wou l d cont i nu e  24  hou rs  per  day fo r 70  yea rs 

Ai r d i s pe rs i on mode l i ng of emi s s i on s  i s  rep resentat i ve of the s i tes stud i ed 

The ent i re a t - r i s k  pop u l a t i on  i s  exposed to the  est i mated max i mum a n n u a l  
a verage concentrat i o n  

- A mu l t i -st age , on e-h i t ,  l i n ear  extra po l at i o n  met hod of cancer  ri s k  
a s s e s sment wa s u sed 

Laborato ry a n i ma l s  u sed i n  ca rc i nogen i c  test i ng stud i es a re s u r rogates fo r 
h uma ns 

Ot her  cancer r i s k  a s s umpt i o ns u sed  were found i n  44  FR 1 3 1 ,  J u l y  6,  197 9  

- The as s umpt i o n s made by t h e  Ca ncer  As s es sment Group i n  dete rmi n i n g  un i t  
r i s k  a re v a l i d  

Source : U . S .  E PA Reg i o n  V I , 1981 . 

The operat i on a l  s a fety depa rtme nt res po ns i b i l i t i es w i l l  i nc l ude e s 

t ab l i sh i ng  a n  effect i ve ,  c omprehen s i ve acc i dent p revent i o n p rog ram and  ma i n 

ta i n i n g t he n ec es sa ry  sa fety s taff to a s s i s t l i n e  s u pe rvi s i on i n  f u l f i l l i ng 

res po n s i b i l i t i es fo r the  sa fety o f  emp l oyees and  eq u i pment . Spec i f i c  act i v i 

t i es of t h e  depa rtment w i l l  i nc l u de acc i dent a nd i nj u ry i nvest i gat i o n , i ns pec

t i o n s , s afety meet i ng s , s a fety t ra i n i ng ,  p rocurement a nd  u se of  pe rs o n a l  p ro 

tect i ve eq u i pment , jo b sa fety a n a l ys i s ,  a nd ad di t i on a l  s u p po rt i n g  se rv i ces  

wh i ch p romote p l a n t  safety . 
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The i nd u st r i a l hyg i ene depa rtme nt wi l l  provi de the nece s s a ry programs 

to i de nt i fy occu pat i on a l  h e a l t h  ri s ks at O RGDP . The depa rtment  wi l l  a l so 

p rov i de p l a nt management wi th the  neces s a ry tech n i ca l  s u p po rt and  serv i ces to 

i mp l ement  prote ct i on a nd contro l programs i n c l udi ng mo n i tori n g  the effe ct i ve

ness  of ongo i ng programs and  advi s i ng p l an t emp l oyees  of  occu pat i on a l  hea l th 

r i s k s . S peci f i c  a ct i vi t i es of t he depa rtment w i l l i n c l ude mon i to ri ng of wo rk

p l a ce expo s ures to chem i ca l  and  p hy s i cal agent s ; revi ewi ng fac i l i ty de s i g n ; 

i n vest i gat i ng occu pat i on a l i l l n es se s ; conduct i n g programs i n  hea ri ng c o n se r

vat i on , t ox i c  chem i ca l s ,  h eat stre s s , a nd res p i rator ma i ntenance ; s u rvey i ng 

i nd u stri al ve nt i l at i o n ; i ns pe ct i n g  faci l i t i e s ;  a n d  addi t i on a l  s u p po rt se rv i ce s  

whi ch  a s sure  wo rke r hea l t h  a n d  s a fety . 

The hea l t h  p hys i cs depa rtment wi l l  e n s ure that expos ures of wo rke r s  

to  rad i oact i ve  materi al s o r  i on i z i ng radi at i on  a re bel ow app l i cab l e  rad i at i o n  

protect i o n  gu i de v a l  ue s .  Th i s  w i l l be acc omp l i sh ed t h rough eva l  uat i on o f  

expo s ure  l eve l s a n d  potent i a l s ,  wi t h  ap prop r i ate recommendat i on s  to  pl a n t  

man agement . S pec i f i c  a ct i vi t i es wi l l  i n c l ude s u rveys of  t h e  wo rk p l ace fo r 

radi at i on  l evel s ,  educat i on  and  t r a i n i ng of  wo rke rs , b i o l ogi ca l mo n i tor i ng 

( uri n a l ys i s ) of wo rke rs ,  d os i met ry a nd re l at ed a ct i vi t i es wh i ch a s s ure wo rke r  

hea l t h  a n d  s afety .  

The f i re prot e ct i on e n gi n ee ri ng depa rtment wi l l pro v i de staff  a n d  

faci l i ti es fo r effect i ve f i re prot ect i on serv i ce s t o  s afegua rd perso n nel and  

pro pe rty . The de pa rtmen t  wi l l  devel op proced ures to  i ns ure prompt a nd e f

f i c i ent  emergency res po n se  to f i re s , rescues and  ambu l a n ce serv i ce .  S pec i f i c  

a ct i vi t i es of the depa rtment  wi l l  i n c l ude a r evi ew of n ew fac i l i t i e s ,  t h e  

devel opment  of  eme rgen cy res po n se  procedu res a n d  re l ated act i v i t i e s  wh i ch 

a s s ure p l a nt s a fety a n d  protect i on  of p l a nt empl oyee s .  

The equ i pment test and  i n s pect i on depa rtment  wi l l  esta b l i s h a n d  ma i n 

t a i n a mechan i ca l  s a fe ty pro gram to e ns ure that  p l a nt eq u i pment a n d  faci l i t i e s 

a re at a l evel  o f  pe rfo rma nce co n s i stent  wi th  nat i on a l  s a fety code s , sta n -

da rd s ,  a nd Fede ral  Reg u l  at  i o n s .  

The env i ro nmenta l  p rotect i on depa rtment wi l l  prov i de cont i n u o u s  s u r 

ve i l  l an ce ove r  p l ant  ope rat i o ns to a s s ure t hat  di s ch a rges of  po l l utants  are  

con s i ste nt  wi th  or  l e s s  t han  estab l i s hed standa rds . The depa rtme nt wi l l  a s

s ure that  p l ant  pe r sonn e l , t he  ge nera l  p ub l i c  a nd the  e n vi ro nment a re pro

tected aga i n s t  haza rdou s mater i a l s .  
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The  ORGDP -OSHA coo rdi nator  ma i nta i n s  a program wh i ch max i mi ze s the  

s a fe wo rki ng e n vi ro nment of  t he  p l a nt empl oyees . U n s afe wo rki ng condi t i o n s  

wi th i n t h e  p l a n t  wi l l  b e  i dent i f i ed a n d  corrected i n  accorda n ce wi t h  ru l es 

est ab l i s h ed  by the  Oc cu pat i on a l  Sa fe ty a nd Hea l t h  Act of 197 0 .  

4 . 6 . 1  Potenti a l  E x po s u re 

The potent i a l  fo r ex pos ure of wo r ke rs to chem i ca l  a n d  p hys i c al a ge nt s  

d ur i ng norma l  process  o pe rat i on s  i s  dependent u pon the  proces s encou ntered and  

t he contro l techno l ogy emp l oyed to  mi t i gate e n vi ro nment al  re l ea se s . A b ri ef 

p roce s s  de scri pt i on of  the p ropo s ed PCB i n c i n e rat i on faci l i ty i s  g i ven i n  

Ap pe n d i x  K .  The ch em i ca l  a gents  t hat  wo r ke rs cou l d potent i al l y  be expos ed to 

d u r i ng  t he i n c i nerat i on proce s s  i n c l ude PCB and non-PCB  wa ste materi a l s a s  

l i st ed i n  Tab l e  4-1 5 .  These a ge nt s  i n c l ude so l i d s , s l ud ges a nd l i q u i d  wastes  

w h i ch may conta i n va ryi ng  con cent rat i o n s  of  PCBs  and/or  rad i on uc l i de s .  

Aceto nea 
Be n zene  

TABLE 4-1 5 .  

Ca rbon tetrach l o r i de  
C hl o r ofo rm 
D i ese l  fue l  
F reo n 1 1  
F reon  1 1 3 
F u l l e rs Ea rt h  
F u rf uryl a l coh o l  
Hexa n e  
I s o p ropyl  a l coh o l  
Ke r ose n e  
Meth ano l  
Met hyl chl  o r o fo rm 

So u rce : K/D- 5222 . 

I NVENTORY OF HAZARDOUS MATE R IALS 

Methy l ene  ch l o r i de 
Po l ych l o ri n ated b i p he ny l s  
Tet rach l o roethyl ene 
Tr i buty l p h os phate  
1 , 1 , I -Tri ch l o roethane  
B i o l o g i c a l  wastes  
Cut t i ng o i l s  
Degreaser s l ud ge s 
Lub r i cat i n g  o i l s 
Mi ne r al o i  1 s 
Photogra ph i c  wa stes  
Waste  o i l s  
Wa ste pa i nt s l ud ge s  

a Mater i a l s l i sted above may c on ta i n va ryi ng  concent rat i on s  of PCBs  
a n d/or r ad i o n uc l i de s .  
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4 . 6 . 2  Rev i ew of  P roposed I ndust ri a l  Hyg i ene 

a nd  Contro l  Techno l ogy/Mi t i gati ve Mea s u res 

Contro l techno l ogy u s ed to mi t i gate  wo rke r  ex pos ures to chem i c al a nd 

phys i c a l  age n t s  con s i st of : ( 1 )  e ng i neeri n g  contro l s  fo r the e l i m i n a t i on  o r  

control  of  chem ica l  a n d  phys i c al  agent s ,  ( 2 )  wo rk pra ct i ces  wh i ch l es se n  

wo rke r contact wi th the age nt s ,  ( 3 )  p roce s s  o r  ope rat i on mo n i to r i ng sy stems 

fo r wa rn i ng of a process  o r  contro l fa i l ure wh i ch woul d create a hea l t h  

hazard , a nd ( 4 ) persona l  p r ot ect i ve equi pme nt fo r i n d i v i d ua l  wo rke r protect i on 

from uncontro l l ed chemi ca l  a n d  p hys i c a l agent s .  

Eng i n ee r i ng  cont ro l s i n c l ude the fo l l owi ng : 

• S ubst i t ut i o n  of a ch em ica l  a gent  wi th  a l es s  tox i c  agent  

• P roce s s  de s i gn  o r  modi fi cat i on 

• Eq ui pment  des i gn o r  mo di f i ca t i o n  

• I so l at i on o f  a proce s s  o r  wo rke r 

• D i l ut i on , l oc al o r  gene ral exh au s t  vent i l a t i on 

• Ma i n tenance proced u re of the a bove . 

Wo rk pract i ces u s ed to l i mi.t wo rke r  expos ures i n c l ude s peci f i c wo rk 

a nd ma nagement  tech n i q ue s  wh i c h  m i n i m i ze ge nerat i on and  s ub sequent ex pos u re of 

t h e  wo r ke r to the age n t • 

Mon i to r i ng dev i ces a re u sed to wa rn aga i n st a proce s s  o r  equ i pment  

fa i l ure . S uc h  dev i ces i nc l ude : 

• Exhau st system mon i to rs 

• Cont i  n uous wo rk p l ace e n vi ro nmen t rron i to rs 

• Wa rn i ng devi ce s  wh i ch i nd i cate p roce s s  o r  eq u i pment fa i l u re 

Pe rson a l  prote ct i ve eq u i pment i n c l udes the fo l l owi ng : 

• Re s p i  rato rs 

• Protect i ve c l oth i ng - boot s ,  g l o ve s , a pro n s ,  c o ve ral l s  

• Heari n g  a nd eye protect i on .  

Cont ro l  technol ogy met hods t o  prevent  wo rke r  expos ures to ch em i c a l  

a nd  p hy s i ca l  age nt s have been  deve l oped fo r norma l  p roce s s  operat i on s  and  

ac c i dent s i t uat i o n s . C ur rent pro grams i n  the a reas  of  i nd u str i a l  hygi ene , 

s a fety , heal t h  phys i cs , f i re protect i on and  env i ronmenta l  p rotect i on wh i c h  

exi st a t  ORGDP w i l l be extended to the cove r  t he P C B  i n c i n e rat i o n  fac i l i ty .  
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P l a n s  have a l s o  been deve l oped fo r s p i l l  p revent i on and  contro l  of haza rdou s 

wa stes  at the i n ci n e rat i on fac i l i ty a nd d ur i n g  t ra n s po rtat i on of wastes  to t h e  

faci l i ty .  These co n t ro l  me a s ures a re outl i ned bel ow . 

Contro l  met hods  wh i ch h ave been est ab l i s hed  fo r the  PC B i n c i n e rat i o n  

faci l i ty a re deta i l ed i n  Ta b l e  4- 1 6 .  The se contro l  met hods i n c l ude e ng i neer

i ng contro l s , wo rke r  protect i o n , a nd admi n i s trat i ve contro l s .  E n gi nee ri ng  

cont rol s wh i ch have been i nc l uded i n  t he fac i l i ty de s i gn i n cl ude conta i nme nt  

systems , l i ne tra ns fe r  of waste s , l oc al exh au s t  vent i l a t i o n , a nd enc l os ure o f  

operat i on s .  Speci fi c contro l s i nc l ude enc l o s ure a n d  l oca l exh au st vent i l at i on 

of the  d rum un l o adi n g  stat i o n , enc l os ure of p u rged d rums wi t h  p l a st i c  co ve rs 

d u r i ng  t ran s fe r  of  d rums to the  d rum s h redde r ,  a nd i nt e rl ock systems to 

contro l  cumbust i o n . 

Worke r protect i o n  wi l l  i n c l ude pe rson a l  p rotect i ve eq u i pme nt , h ea r i n g  

con se rvat i on , heat s tres s protect i o n , a nd cont i n ui ng  eva l uat i o n  of wo r ke r  

expo s ures  t o  chemi cal  a nd  p hys i ca l  age nt s  i n  the  wo rk pl a c e ,  i n s pect i on of  the 

fac i l i ty a nd i n vest i gat i o n  of acc i dents  a nd o ccu pa t i o n a l  i l l n e s s e s . 

Admi n i strat i ve con tro l s wi l l  i nc l ude the ut i l i zat i on of  an eme rge ncy 

res po n se team wi t h  an  i ns t a l l at i on d i rector on  the  O RGDP s i te 2 4  h o u rs pe r 

d ay ;  t r a i n i n g p rograms fo r wo rke rs i n  the a reas  of  s p i l l  p revent i on and  con

tro l , s a fe ty , a nd wo rke r  prote ct i o n ; cha n ge rooms wi th  s howe rs ;  a nd an  i n ve n

t o ry of  mate ri al s presen t  at the  s i te .  Al l wo rke rs at  ORGDP  a re req u i red to  

have med i c al che ck-ups  on a r out i ne bas i s  eve ry 18  month s .  

P l a n s  have been deve l oped fo r s p i l l  p revent i on and  con t ro l  of 

h a za rd ou s mate ri a l s  at the i n c i n e rat i on faci l i ty a nd d ur i n g  tra ns po rtat i o n  to 

the  fa ci l i ty .  Materi a l s wi l l  be s h i p ped to t he  i nc i n e ra t i on fac i l i ty i n  ful l 

c omp l i a n ce  wi t h  U . S .  De pa rtment of Tra ns po rtat i on a nd U . S .  E n v i ronment a l  

Protect i o n  Age ncy reg u l a t i on s .  Eme rgency respon se teams wi l l  b e  on cal l for 

i mmedi ate res po n se to tra ns po rtat i o n  eme rgenc i e s . The C hem ica l  Tra n s po rtat i o n  

Emergen cy Center ( CH EMTREC )  wi l l  b e  n ot i f i ed o f  any acci de n t s  i nvo l vi n g  

h a za rdous  waste s h i pme nt s .  

4 . 6 . 3  Revi ew o f  Regu l at i on s  and  Gu i de l i ne s  

The Amer i  c a n  Co n fe rence o f  Gove r nmenta l  I ndu str i  a l  Hygi en  i s t s  ( ACG I H ,  

1 980 ) h a s  estab l i s hed Th resho l d  L i mi t Va l ue s  ( T LV s )  fo r chem i ca l s ubstan ce s i n  
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TABLE 4 - 1 6 .  REV I EW OF CONTROL TECHNOLOGY FOR PROPOSED PCB I NC I NERAT I ON FAC I L I T Y ,  ORGDP 

Hazard 

De l i vered Wastes • 

• 

• 

• 

Equi pment test and i ns pec
t i on program es t ab l i s hed 

Rece i vi ng a nd Storage a rea 
const ructed per 
40 CFR 1 7 8 ,  761 .42  
49 CFR  1 78 . 80 ,  1 7 8. 82 ,  
1 7 8. 102 , 1 7 8. 1 1 5 , 1 7 8. 1 1 6 

Curbed conta i nment a rea , 
i mpervi ous f l oor w i t h  mi n
i mum 6 i n ch c urb , s p i l l  
prevent i on control  and 
counter measure ( SPCC) 
p l a n 

Label i ng of a l l drums , 
d rum i ns pect i on for radi 0-
act i ve contami nat i on of 
d rum s u rface , reco rd keep
i n9 and s i te i nventory 

• Moni tori ng for rad i oact i ve 
cont ami n a t  i on 

• 

• 

• 

• 

• 

M i t i Qa t i ve Mea sures 
Worker Protec t 1 0n 

Sa fety , i ndust r i a l  hy
gi ene , hea l t h  phys i c s ,  
fi re protec t i on , en v i 
ronlllenta I protect ion 
programs esta b l i shed 

Protect i ve c l ot h i ng re
qui red depen di ng on 
act i v i ty - neoprene 
g l ove s ,  a pron , boot s ,  
goggl es 

Respi ra tory protect i ve 
equi pment may he used 
when hand l i ng ,  trans
fe r ri ng or wo rk i n g  wi th 
PCBs . Ful l face or ha l f  
face respi ra tors wi t h  
GMR cani st ers 

St anda rd procedures 
est ab l i s h ed fo r PC B re
IllOva I from exposed 
wo rkers 

Was h i ng be fore eati n g ,  
smo k i ng a n d  s i mi l a r  
a ct i vi t i es .  Food or 
dri nk not a l l owed i n  
a rea 

• Emergency Squad 

• Worker t ra i n i n g - spi l l  
control 

• Emergency res ponse teams 
on ca l l  

• Tra i n i ng of dri vers for 
sp 1 1 1  contro l 

• I ns t a l l a t i on Eme rgency 
Di rec tor respons i b l e  for 
on -s i te acci dent preven
t i on ,  c l ean -up , i n vesti ga 
t i on ,  on ORGDP s i t e  24  
hours 

• I n ven tory of chemi ca l s  on
s i te a va i l ab l e  for eme r
gency response 

• Label i ng of drum content s  

• I n spec t i on of contai ners - 
radi oact i ve contami na t i o n ,  
l ea k � , spi l l s 

-+"> I +::> N 



TABLE 4 - 1 6 .  ( Cont i nued ) 

Ac t i v 1 ty Ha zard 

Drum Ha nd l i ng/Storage De l 1 vered wa stes • Sh i pment mu s t  a gree w1 t h  
( Cont 1 nued )  (Cont i nu ed )  s h 1 ppi ng ma n i fes t 

• I ns pect i on for t ra ns po r t  
veh 1 c l e  for leakage 

• Change rooms wi t h  showers , 
work c l othes provi ded 

• Pre-p l acement med i ca l  
exami na t 1 0n 

Tank Truck Un l oa d 1 ng De l i vered wastes , 50 Rece 1 v i ng and stora ge a rea Genera l  Worker protec -
� • • I 

percent c aus t i c , const ruct ed pe r 4 0  C FR t i on as 1 nd i ca t ed  above � 
Fuel Oi l ,  Ni trogen 76 1 . 4 2 ,  29 C FR 1 9 1 0. 1 06 w 

• N1 trogen purge of pump i ng 
1 1  nes 

De 1 i vered wast e s ,  50 • Stora ge a rea cons t ructed • Genera l Wo rker protec- • General adm1 n 1 s t rat 1 ve 
percent cau s t 1 c ,  pe r 4 0  CFR 761 . 42 ,  t i on as i nd i cated a bove contro l s  as 1 nd 1 ca ted 
Ni trogen 29 CFR 1 91 0. 106 above 

• Four ta nks of 2 5 ,000 
ga l l ons wi t h 1 n  d i k ed a rea 

Drum Un l oad 1 ng De l i vered wa stes • Ta nk s vent to the atom- • Gene ra l wo rker protec- • General adm1 n 1 s t rat i ve 
sphere t i on as 1 nd i ca t ed above contro l s  as i nd i cated 

above 



Act i v i ty 

L i q u i d  Wa ste Bl endi ng 

Drum Shreddi ng 

H a z a rd 

Del i ve red wa s t es 

Del i vered wa ste s ,  
abso rbent mate r i a l , 
no i se ,  v i b ra t i on 

TABLE 4 - 1 6 .  ( Conti nued ) 

Engi nee r i ng Control s 

• Ag i t at i on of tank contents  

• Automa t i c  pump i ng of drums 
i n  encl osed un l oa d i ng 
stat i on 

• Lo ca l ex haust  ven t i l a t i on 
i n  un l oad i ng s t a t i on 

• Di f ferent i a l  pres s ure i n
di c a to rs to mon i to r  ex
h a u s t  system pe r fo rmance 

• S hroud w i t h  n i t rogen purge 
u sed dur i ng open i ng of 
d rums 

• Sepa rate un l o ad i ng s t a 
t i ons fo r PCB a n d  non-PCB 
wa stes  

• Agi ta t i on of t a nk conten t s  

• Vent to the atmosphere 

• Absortant added by sc rew 
conveyor to shed de r  con
veyo r be l t  

• S h redder w i l l  not operate 
dur i ng l oad i ng 

• Combu s t i on a i r  dr awn 
across  conveyor b e l t  to 
rot a ry k i l n  

M i t i gat i ve Mea su res 
Worker Protect i on 

• General  wo rker protec-
t i on a s  i nd i ca ted above 

• Gene r a l  wo rker prot ec-
t i on a s  i nd i c d ted above 

• 

• 

• 

Admi n i s t r a t i�e Con t ro l s 

General  admi n i s t ra t i ve as 
i n d i ca ted above 

Acc ept s on l y  empty d rums 
or drums conta i n i ng so -
l i ds . L i q u i d  wa stes  not 
accepted at sh redder 

General  admi n i s t r a t i ve 
control s a s  i nd i ca ted 
above 

+=> 
I +=> +=> 



TABLE 4 - 1 6 .  ( Cont i nued ) 

Mi t i ga t i ve Measures 
Act i v i ty Hazard Engi neer i ng Cont ro l s Worker Protect i on �--A-dmi n i str;)flve Corifr01 s 

I n c i nerat i on Combu st i on po l l u - I Ma ster i nterl ock to con- I General  worker prot ec- I General admi n i stra t i ve 
tant s .  dust - fly a s h .  trol c ombust i on process t i on a s  i nd i ca t ed above contro l s  as  i nd i cated 
heat . noi se assur i ng de struct i on of above 

PCBs - con t rol of combu s -
t i on temperat ure . canbus-
l i on a i  r 

I Sa fety re l i ef  va l ve to 
vent fl ue gases in  the 
event of ma l funct ion 

I Port a b l e  ash  box serves a s  
col l ect i on vessel and 
transporta t i on carr i e r  +>-

Off-Gas Trea tment Combu s t i on pol l u - Quench i ng chambers . ven- Gene ral  worker prot ec- General  admi n i stra t i ve I 
I I I +>-

tan t s . caust i c  tur i scrubber ( VS )  and wet t i on as i nd i cated above contro l s as i nd i c a ted U1 
e l e c t rosta t i c  prec i p i tator above 
(ESP ) 

• Mon i to r i ng of of f-ga s i n  
stack -PC B .  CO.  C02 , HC 1 . 
NO . U-2 3 5 .  HF . 02 . tot al  
organ i c  C l . tot al  sus-
pended pa rt i cu l ates . Be 

Sol i d  aqueou s Wa ste Combu st i on po l l u - I Ma ster i n terl ock - h i gh temp I General  worker prot ec- I General admi n i stra t i ve 
Man agement tants s pent act i v- a l a rms . l ow water l evel t i on as i nd i cated above contro l s  as i nd i ca t ed 

a ted ca rbon wi t h  ab- a l a rm s . pre s s ure drop above 
sorbed combu st i on a l a rms for VS . E S P .  power 
produc t s  al a mls  fo r E SP 

Sources ; K/D-5222 . PSAR . and K - 5 5 - 1 . 9  
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TABLE 4- 1 7 .  THR ESHOLD L IM I T  VALUE S AND SHORT · TERM EXPOSURE  
L IM ITS OF CH EM IC AL AGE NTS E NCOU NTE R ED I N  THE 

PR OPOSED PC B I NC I NERAT I ON FAC I L ITY  

TLVa STELb 

AGE NT p pm mgjm3 p pm mgjm 3 

Aceton e 7 50  17 80 1000 2 37 5  

BenzeneC 10 30 25 75 

Ca rbon  Tet rachl o r i dec 5 3 0  2 0  1 2 5  

C h l o rofo nnc 1 0  50 50 225  

Freo n 1 1 3  1000 7600 1 250 9500 

F reon 1 1 -Ce i l  i ng 1000 5600 

Fu rf u ryl Al c o ho l - S ki n 10 40 15 60 

Hexa ne  ( n - Hexa ne ) 50 180 

I so propy l Al co ho l -Sk i n 400 980 500 1 2 25 

Methano l -Sk i n 200 260 250 3 1 0  

Met hy l en e  C hl o r i de 100  360 500 1700 

Po lych l o r i n ated B i p heny l s - Sk i n  

4 2  pe rcent c hl o r i n e  1 2 

54 pe rcent c h l o r i n e  0 . 5 1 

Tetrac hl o roethy l e n e  50 335 

1 , 1 , 1 -Tr i ch l o roethane 350 1900 450 2450 

Tr i c hl o roet hy l en e-Ski n 50 270 150  80 5 

Sou rce : Ame ri can  Conference of Gove rnment I ndu st r i a l  Hyg i en i st s , 1980 . 

a Thre s ho l d  L i m i t Va l ue (TLV ) 
b Sho rt-Te nn Expo s u re  L i mi t ( STEL ) . Sho rt te nn means  n o  mo re than  4 

expos ures at  l east  o ne  hour  a pa rt ,  each  l as t i ng n o  more t h a n  1 5  mi n ut e s .  

c I dent i f i ed as  s u s pe ct h uman ca rci n o ge n s  by Ame r i ca n  Co n ference of 
Gove rnmenta l  I n du st r i a l  Hyg i en i st s , 1980 . 



4-47  

t h e  wo rk room a i r .  T hresho l d L i m i t Va l ue s  fo r those  agent s i dent i fi ed i n  the  

pre l i mi na ry wa ste i n ve n to ry a re g i ven  i n  Tab l e 4-1 7 .  The TLVs represent the  

t ime-we i ghted ave rage concent rat i on  fo r a norma l 8-hour  wo rkday or  40- hour  

wo rkwe ek to wh i ch nea r l y  al l wo rke r s  may be  repeated l y  exposed , day after  day , 

wi thout ad ve rs e  effect . The TLVs a re o n l y recommenda t i on s  and  h ave t he  fo rce 

or effect s of l aw o n l y  whe re t h ey h ave been p u r pose l y  u s ed or i n c l uded a s  
s uch . 

The U . S .  Depa rtment of L abo r ,  Oc cu pat i on al Sa fety a nd Hea l t h  Admi n 

i st rat i on ut i l i zed ACG I H  recommenda t i on s  i n  estab l i sh i n g federa l  regu l at i on s .  

Wo rke r  expos ure l i mi t s to ch emi c al a gents  a re defi n ed i n  29 C F R  1 91 0 .  The 

OSHA reg u l a t i on s  d i ffe r  from ACG I H  recommendat i on s i n  tha t  the  ACG I H  recommen

dat i o ns a re u pda t ed a n n u a l l y , as  wa r ra n t ed  by re l eva nt tox ico l og i ca l  a nd 

ep i demi 01 ogi  cal studi  es . 

The  Nat i on a l I ns t i t ute for Oc cu pa t i on a l Sa fety a nd Hea l t h  ( N I OS H ,  

1 97 7 )  p ub l i shed recommended gu i de l i ne s  fo r occupa t i on a l  expos ure  to  PCBs . 

N I OS H  rec ommen dat i o n s  a re out l i n ed i n  Tab l e 4- 1 8 .  The N I OSH  rec ommenda t i on s  

genera l l y  meet o r  exceed p ub l i s h ed fede ral reg u l at i on s  ( 29 CFR  1 9 1 0 ) .  These  

rec ommendat i on s  provi de a bas i s  fo r eva l uat i n g  the  occu pa t i o n a l  hea l t h  a n d  

s a fety program of t h e  propo s ed faci l i ty a s  g i ven by the  ORGDP .  

TAB L E  4- 1 8 .  N O I S H  GU I DE L I NE S  FOR OCCU PAT I ONAL 
PROTECT I O N  FROM E X PO SURE TO PCB s  

1 . 0 En v i ronmenta l  con cent rat i on s  of  PCBs  of  1 . 0 ug/m3 a s  a t i me -we i gh ted 
a ve rage ( TWA ) concentrat i o n  

2 . 0 M ed i c a l  s u rve i l  l ance  rec ommended for al l empl oyees 

• Prep 1 aceme n t  med i c al exam a nd c om prehens i ve p hys i c al  exami nat i o n  
t o  emph a s i ze hepat i c  fun ct i on ,  s k i n cond i t i on and  reproduct i ve 
h i  s to ry 

• J ud gement of  wo rke rs ab i l i ty to u se pos i ti ve p res s u re re s p i  rato r  

3 . 0 La be l i ng a nd pos t i ng of  wa rn i ng l abe l s i nd i cat i ng PCB  h aza rdous  work 
a reas  

4 . 0  Pe r son a l  pr otect i ve eq u i pment ( P P E )  

• Protect i ve c l ot h i ng - g l o ve s ,  boot s ,  o ve rs hoe s , a pr o n s  
• Eye prot ect i on - goggl e s , s a fety g l a s se s  p e r  2 9  C FR 1 9 1 0 . 1 33 3  a n d  

ANS I -Z-8 7 . 1 - 1968 
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• Resp i rato ry P rotect i on - eng i n ee r i ng  cont ro l s prefe r red . 
Res p i ra to ry protect i on o n l y  for eme rgenci e s , non rout i n e  
ma i ntenance o r  repa i r ,  a nd du r i ng  i n sta l l at i on o r  test  o f  req u i red 
e ngi neeri ng contro l s . At l e ve l s greater t h a n  1 ug/m3 SCBA o r  
Comb i nat i on Type C s upp l i ed a i r res p i rator po s i t i ve pre s s ure  o r  
pres s ure dema n d  wi t h  auxi l i a ry SCBA req u i red 

5 . 0  I n fo rmi ng empl oyees of h a za rds 

• I n fo rm empl oyees of h a za rds , sympt oms a nd effe ct s  of expos ure to 
PCBs , t umo r i ge n i c and reproduct i ve effect s 

• Conti n ui ng  ed ucat i on pro gram o f  job h a za rds , ma i ntenance a nd c l ean 
u p  proced ures , u se of pe rso na l  p rotect i ve eq u i pme n t  

6 . 0  Wo rk P ract i ces a nd  E ng i nee r i ng Cont ro l s 

• Li mi ted acce s s  to a rea 
• O perat i ng  i nst ruct i o ns fo rmu l a t ed 
• Tran sportat i on comp l i ance  wi t h  federa l  regu l at i on s  
• Stor age of conta i ne rs i n  ve nt i l ated a rea 
• Va l ve protect i on cove rs on d rums 
• Sto r age a rea s h oul d prov i de contai nment of s p i l l s  
• P r oce s s  va l ve s/pump s  read i l y  acces s i b l e 
• Prote ct i ve c l ot h i ng  when  open i ng ,  con n ect i ng ,  di sconnect i ng PC B 

conta i n e rs / systems 
• Da i l y  i ns pe ct i on of  eq u i pment for l e aks 
• Contro l  of  a i rborne PCB� through su i tab l e engi neer i ng contro l s -

comp l ete enc l os ure a n d/or  l oc al exh au s t  vent i l a t i o n  
• Exh au st  systems s hou l d comp l y wi t h  l oca l  regu l at i o n s  
• Ma i ntena nce a nd che c ki ng o r  ve nt i l at i on  systems a t  l ea st s emi 

a n n ua l l y  o r  mo n t h l y  wi t h  l og of  venti l at i on mea s u remen t s  
• M a  rked e xi t s  
• Conf i ned s pa ce entry i nto space s wh i ch conta i ned PCB s requ i re s 

ve nt i l at i o n , pe r so n a l  protect i ve eq ui pment a n d  sta nd by wo rker  
• Eme rgency P r oced u res - Evacuat i on of pe rsonne l , vent i l at i on of  

a rea , so rpt i on of  s p i l l ed l i q u i d . On l y  pe rson n e l  wi t h  adeq uate 
P PE  a l l owed i n  a rea . Sa fety s howers , eyewa s h  stati o n s ,  wa s h room s  
ma i nt a i n ed a nd read i l y  acces s i b l e .  

7 . 0 San i tat i on Pract i ce s  

• Sepa rate l o cke rs , s howe r s , c l ot h i n g  prov i ded 
• Wo rk c l ot h e s  s hal l not be wo rn home 
• Was h i ng of h a n ds a nd exposed s ki n  pr i o r  to eat i ng ,  d ri n ki ng , 

smo k i ng 
• Food , dr i n k , smoki ng n ot pe rmi tted i n  a rea . 

8 . 0  Mon i to ri ng  a nd Record Keep i ng 

• Co nd uct i ndustr i al  hygi ene s u rvey to dete rmi ne occu pat i on a l  
expo s ures t o  PC B s . Repeat su rvey once each yea r  a n d  wi t h i n 3 0  
days of a ny proces s cha n ge 

• Su rvey records mu st be ma i n t a i ned 
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• Pe rso na l  mon i to r i n g  req u i red of wo rke rs b reath i n g zone 
• Ea ch operat i on s amp1 ed once eve ry t h ree mo nth s  
• Expo s ures  above TWA req ui res , i n i t i at i n g cont ro l  mea s u res  to l i mi t 

expos ure s .  Em pl oyee mon i to red eve ry 3 0  days unt i l  l eve l s  be l ow 
TWA . 

• E n vi ro nment al mon i tor i ng reco rd s ma i nt a i n ed fo r 3 0  yea rs . Dat a  
s pec i f i c a t i o n s  pe r N I OSH , 1 9 77 , a n d  2 9  C F R  1 9 1 0 .  

Source : N I OS H ,  197 7 .  

4 . 7  Soc i oeconom i c  Impact s a n d  M i t i gat i on 

The st udy reg ion  i n c l ude s Ande rson  a nd Roa n e  Co unt i e s , i nc l udi n g  t he  

C i ty of Oa k R i d ge ,  wh i ch are  wi t h i n  the  Kn oxvi l l e Standard Met ropo l i ta n  

Stat i st i c al Area i n  t h e  eastern pa rt of  Ten nes see . The pop u l at i on  o f  t h e  

two-cou nty a rea ex ceed s 1 00 , 000 pe rson s a nd  i s  shown i n  Tab l e  4-1 9 .  

TAB L E  4 -1 9 .  POPULATI ON O F  OAK R I DGE , 
ANDERSON COUNTY AND ROANE COUNTY 1960 - 2000 

C i ty of 
Yea r Oa k R i dge Anderson County Roane County 

1960 
1 9 70 
1980 
1 990  ( p roj ected ) 
2000 ( project ed ) 

S ources  a s  fo l l ows : 

2 7 , 16 9a 
28 , 3 19b 
2 7 , 5 5 2b 
32 , 5 00c 
3 2 , 500c 

a U . S .  Bu reau of  t he Censu s ,  1960 .  
b U . S .  B ureau  of  t he  Ce ns u s ,  198 0 .  

60 ,032a 
60 , 300b 
6 6 ,878b 
74 , 9 98d 

NA 

c Oa k R i d ge P l a nn i n g De pa rtment , 1979 . 
d East  Ten n es see Devel opment Di st r i c t ,  19 7 9 . 

3 9 , 1 3 3a 
38 , 881b 
4 7 , 7 1 5b 
44 , 800d 
4 5 , 400  

Lab o r  ma rket i n fo rmat i on fo r Ande r son a nd Roa n e  Count i es reve a l s  that 

1 981 un em pl oyme nt rates  we re 5 . 4  percent fo r Anderson  County a nd  1 1 . 4  pe rcent 
fo r Roa n e . Th i s  c ompa res to a stat ewi de a ve r age of 5 . 7  pe rcent fo r the s ame 
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t i me pe r i o d .  The expected change i n  emp l oyme nt res u l t i n g from t he proposed 

fac i l i ty ( 2 5  pe r so n s ) w i l l h a ve no  ap prec i ab l e  ef fe ct i n  the Ande rso n /Roa n e  

Cou n ty l a bor  ma rke t .  

In  t he h ou s i ng ma rket ,  1980 data reve al mu l t i fami ly  u n i t vaca n cy 

rates  to be 4 . 6  pe rcent and  2 . 6  pe rcent fo r Ande rso n  and  Roane  Count i es ,  

res pe ct i ve l y .  Th es e vacan cy l e ve l s  seem to be  mo re than  adeq uate  to a bsorb  

t he p roje ct ed emp l oyme nt i nc rease  of 25  peop l e .  

I n c ol1'e l eve l s  i n  t h e  C i ty o f  Oa k R i d ge a re s i gn i f i ca n t ly  h i gher  tha n 

i n  t he ru ra l  a reas  of Ande rson  and  Roane Cou n t i e s .  The 1 9 7 7  per  cap i t a  i n come 

l evel i n  Oak  R id ge wa s $ 7 , 24 0 ,  whereas  fo r An de rson a nd Roa n e  C ount i es t he  

l eve l s we re $ 5 , 587  a nd  $4 , 81 4 ,  res pect i ve l y , accord i ng  to  t he U . S .  Bu reau of 

the  Ce ns u s  ( 1980 ) .  

4 . 7 . 1 Soc i oeconom i c Impacts  Re l ated to Con st ruct i on 

The const ruct i on re l at ed empl oyl1'ent req u i rel1'e nts a re s hown i n  Tab l e  

4 -20 , fo r each  l a bor  category .  Con s i der i n g  that con struct i on w i l l  occu r ove r  

TABL E 4-20 .  CONSTRUCT ION  EMP LOYME NT REQU I R EME NTS -
TOTAL D U R I N G  CONSTRUCTI O N  

Labor  Number  i n  Labor  Number  i n  
Cat ego ry Pe r so n  Yea rs a Cat ego ry Pe rso n Yea rs a 

We l de r 5 Pa i nter  4 
Asbes to s  Wo rke r 2 P i  pef i tte r 1 0  
Ma son  5 Roofer 1 
Ca rpente r 1 3  Sheet Met a l  Wo rke r 3 
F i n i she r 1 Sp r i nk l e r F i tter  1 
E 1 e ct r i c i a n  1 5  T r u c k Dr  i ve r 1 0  
I ron Wo rk e r  1 0  Laborer  30  
M i l l wr i gh t 2 
Ope rator  1 0  Tota l  1 2 2  

Sourc e :  E n gi n ee ri n g  est i mates prov i ded by O a k  R id ge O pe rat i o n s .  

a As s u me s  200 0 h o u rs / pe r so n yea r  

pe rson yea rs 
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a 3 3  mo nth  pe r i od , i t  i s  l i ke ly that a t  any one  t ime , the  n umbe r o f  wo rke rs 

w i l l  n ot exceed 7 5- 8 0 ,  d ue to the  phas i ng of const ruct i o n . The i n i t i a l  p h a se  

of  con s t ruct i o n ,  s i te prepa rat i on ,  wi l l  beg i n i n  J u l y , 1 9 84 a nd  l a st  th rou gh 

Ja n ua ry ,  198 6 .  D u r i n g  th i s  18  month per i o d ,  un de rgr oun d ut i l i t i es w i l l b e  

i ns ta l l ed a nd  t h e  s i te p repa red f o r  fac i l i ty const ruct i on .  I n  Septembe r  1 985 , 

fac i l i ty const ruct i o n  w i l l  b e gi n ,  wi t h  expe ct ed c omp l et i on by March  198 7 .  

As sumi ng  a peak con s t ruct i on wo rk fo rce of 7 5-80 wo rke rs , t he soc i o

econ omic  i mpa ct s on  the  O a k  R id ge a re a  wou l d  b e  mi n i ma l  even  i f  the  need  fo r 

cert a i n s k i l l s cou l d  n ot be  met from wi th i n  the  l oc a l  l abor  ma rket , a n d  some 

wo rke rs immi grat ed to the  a re a .  

4 . 7 . 2  Soc i oeconomi c I mpact s  Re l ated t o  Operat i on 

Bec au se  t he  propos e d  fac i l i ty w i l l  empl oy o n l y  2 5  pe op l e ,  t h e  

s oc i oeconomi c i mpact i s  fe l t  t o  be i ns i gn i f i cant . T h e  i nc rease  i n  emp l oyme nt , 

i f  a l l n ew empl oye e s  mo ved i n  from out s i de the  a rea a n d  h ad an  a ve r age fami l y  

s i ze o f  t h ree , wou l d  ge ne rate  a pop u l at i on i n c rease o f  on ly  7 5 ,  wh i c h  

r epresent s o n l y  0 . 06 5  percent of  1980 pop u l at i on i n  t h e  s t udy a re a .  Bec au s e  

o f  t h i s  ext reme ly  ?ma l l emp l oyme nt i mp act , det a i l ed a n a l y ses  and  mi t i ga t i on 

s t rat egi es pe rta i n i n g  to l abor  con di t i o n s , h ou s i n g ,  p ub l i c f i n a n ce , ut i l i ty 

impact , a nd ot h e r  soc i oeconomi c factors  a re not wa rra nted . 

4 . 8  Acc i dent Ana l y s i s  

The key e l eme nt i n  the eva l uat i on o f  p roce s s  acc i dents  i s  the  amount  

o r  degree of  r i s k  a ny potent i a l acc i de nt has  a s soc i ated  wi th  i t .  R i sk i s  

genera l l y  defi ned a s  the p robab i l i ty o r  da nge r  of  s u ffe r i n g  l os s  by an  

i n d i v i du al o r  t he  p ub l i c .  I t  i s , therefo re , c ompos ed of  two e l ement s : the  

p robab i l i ty that a h aza rdou s s i tu at i on o r  acc i dent wi l l  occu r ,  a n d  the  ext ent 

o r  magn i t ude of the  l os s  i n cur red as a res u l t  of the  h aza rd or acc i dent . 
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The ana l ys i s  of  acci den t s  fi rst requ i res the po st u l at i on of fea s i b l e  

ac ci de nt s  Vvtl i ch a re then eva l uat ed wi t h  res pe ct to t he i r ri s k .  Red uct ion  i n  

r i s k  i s  pos si b l e  fo r mo st  acci dent s  by tak i ng step s wh i ch l owe r e i the r the  

pro bab i l i ty of occurrence or  the c o n seq uences of  t he h a za rd .  B ot h  of  t hese  

mea s ures have  been empl oyed for  red uc i ng r i s k  i n  both the  proce s s  de s i gn and  

tra ns po rtat i o n  p l a n s . 

4 . 8 . 1  Proces s Acc i de nt s a 

I n  the ana l y s i s o f  the  propo sed proce s s  de s i gn , n ume rou s  acci dent  

scena ri os were post u l at ed bas ed on  t he h i s to r i c  reco rd of ch emi ca l  h a nd l i n g 

i ndu str i es , i nc i ne rato r fac i l i t i es ,  a nd ot her  fac i l i t i es wi t h  hand l i ng ,  

s torage , o r  process  s i mi l a ri t i es to the  pro posed i n c i ne rato r .  Ma ny of t hese  

post u l ated acci dent s we re e l im i nated ba sed o n  t he  eva l uat i on of  the  r i s k  of  

t he se ac c i de nt s  wh i ch c oul d be  as so ci ated wi t h  the pro posed proces s .  Sa fety 

features  i n  the conceptua l  de s i g n  we re fo und  to  adeq uatel y reduce the ri s k  

a s soci ated wi t h  most of t hese acc i de nt s to an  accept ab l e  l evel . O f  t h e  

n ume rou s  acci de nt s eva l uated dur i n g t he preparat i o n o f  t he PSAR , o n l y th ree 

were found to h a ve a ri sk  wh i ch was n ot c l ea r l y  acc ept ab l e .  These t hree 

acc i de nt s  al l i nvo l ved f i re at some po i n t i n  the proce s s .  The safety meas u res 

Vvtl i ch exi st  i n  t he  proc es s des i gn to prevent e ach acci de nt a re di scu s s ed al o ng 

wi t h  the seq ue nce of events  wh i c h  mu st occ u r  fo r each acc i dent . No other  

proces s  ( i n ci n e ra tor  s i te ) acc i de nt s  were found to h a ve bot h  a rea son ab l e  

p robab i l i ty of occur rence  and  s i gn i f i cant adve rse co n seque n ces , e i t her  on- s i te 

o r  off-s i te ( PSAR ) . In ad di t i o n , t he radi o l o g i c al co n seq uen ces of t h e  

acc i de nt s  we re al l i n s i gn i f i cant ; t he concent rat i on o f  uran i um i n  the  mater i a l  

to be i n c i nerat ed i s  ap prox i mate l y  200  p pm ,  of wh i ch l es s  t h a n  o n e  pe rcent i s  

t he uran i um-2 3 5  i sotope . At these l evel s ,  t he haza rd wh i ch can be att ri b uted 

to the uran i um cont ami nat i on i s  i ns i gn i f i ca nt ( PSAR ) . 

a Mate ri al i n  th i s  se ct i on ha s been ext ra cted  from t he PSAR fo r t he p u r pose 
of present i ng a n  ove rv i ew of the acc i dent  a na l y s i s p roce s s .  Fo r deta i l s ,  
t he re ader  i s  re ferred to t h e  PSAR .  
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4 . 8 . 1 . 1  Acc i dent  No . 1 :  F i re i n  I n c i n e rator  Sh redder .  A f i re wa s 

a s s umed to oc cur  i n  t he  i n ci n e rator  s h red de r  as  a res u l t  o f  mi s t a ke n l y  feedi n g  

a 5 5  ga l l o n  drum of wa ste o i l  wi th 6000 p pm P C B s  i nto t h e  s h redde r .  

Gen e ral l y ,  wa ste o i l wi l l  o n l y  conta i n 500 p pm PCB , a n d  the  l a rge r  t he  

concent rat i on of  PCB , t he l ower the  p roba b i l i ty that  a fi re wou l d occu r .  

4 . 8 . 1 . 1 . 1  Seq ue n ce of Event s .  I n  o rder fo r the acc i dent to  occu r ,  

the fo l l owi ng eve nt s mu st occur : 

• Admi n i s trat i ve contro l s  fa i l  a nd a l i q u i d conta i n i ng d rum i s  fed 
d i rect l y  to  t he s hredde r .  Th i s  v i o l at i on  of admi n i s t rat i ve 
contro l s may b e gi n at the  s i te of  d rum l oa di ng  a s  a res u l t  of  
mi s l a be l i ng a pa ckage o r  p l ac i n g  one  o r  mo re d rums i nto an  
i ncorrect grou p .  The l i q u i d  conta i n i ng d rum must a l so e sca pe 
i nc i n e rato r s i te samp l i ng or be m i staken l y  p l aced wi t h  so l i ds 
conta i n i ng d rums after  corre ct s amp l i ng .  

• A l i q u i d conta i n i ng d rum may b e  mi s t a ken l y  o n l y  pa rt i al l y  empt i ed 
a nd  s u b seq ue nt l y  fed to the i nc i n e rator .  

• Fa i l ures  wh i ch cou l d exacerbate the  fi re i nc l ud e  the  fai l u re to  
add a b so rbent to  the  s hred de r  a n d/or the fa i l ure o r  reduct i o n  of 
a i r fl ow t h rough  t he s h redde r .  

• An i gn i t i on source mu st b e  ava i l a b l e s uc h  a s  a s pa rk gene rated by 
t he s h r ed der  o r  a s so c i a t ed e l e ct r i ca l  eq u i pment , o r  a fl a s h back  
from the  rota ry k i l n . 

4 . 8 . 1 . 1 . 2  P reve n tat i ve Features . Va r i ou s  preve ntat i ve mea s ures wi l l  

exi st  to prevent , o r  l es se n , the probab i l i ty of oc currence of s hred de r  f i re : 

• Admi n i s trat i ve cont ro l s  a n d  s amp l i n g procedures wi l l  gre a t l y  
a s s i st i n  preve nt i ng a l i q u i d  drum from bei n g  fed . 

• Absorbent ma ter i a l  wi l l  be added  to the  sh redder  con veyo r bel t 
when d rums a re be i n g  fed . 

• A s hr ed der  dampe r  con t ro l l e r wi l l  n o rma l l y  ma i nta i n  s uff i c i ent a i r 
fl ow t h rough  t he  s h redde r to  l e s sen  the  l i ke l i hood of  fl a shback . 

4 . 8 . 1 . 1 . 3  M i t i ga t i on Mea s ure s . Acc i dent  mi t i gat i o n  feat u re s  wi l l  

a l so exi st to l es sen  the  s e ve r i ty of a s hred der f i re : 

• Automa t i c  s pr i n k l e rs w i l l be pro v i ded i n  the  s hr ed de r  wh i ch w i l l  
be act i vated by a h i g h  temperature a l a rm .  
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• A redundant h i g h tempe rat ure a l a rm wi l l  exi st fo r t he s p r i n k l er  
system .  

• A l a rge pres s ure re l i e f vent  wi l l pre vent exces s i ve pres s ures from 
b u i l d i ng u p  i n s i de  the s h redde r .  

4 . 8 . 1 . 1 . 4 Proba b i l i ty .  I n c i n e rato r s h redde r fi res have occ u r red i n  
the pa st , pa rt i cu l a r l y  i n  m un i c i p al refuse i n ci nera tor  s hredde r s .  F i res h a ve 

a l so occur red i n  so l ve nt i nc i nerato r feed syst ems . Because of  pa st  occur

rences  of  fi re i n  i n ci nerator s h redde r s , the  probab i l i ty of an i n ci n e ra to r  

s h redde r fi re at the  propo sed tox i c chem i ca l  i n ci n e rato r fac i l i ty wa s 

est i mated to be be twee n 1 i n  1 0  a n d  1 i n  1 0 0  that  th i s  event wi l l  occur d uri n g  

a twenty -fi ve yea r  pe ri od o f  operat i on .  

4 . 8 . 1 . 1 . 5 Impact s .  An i nc i ne rato r s h redde r fi re h a s  the  potent i al 

to produce mo derate co n s eq uences  on the hea l t h  of o perat i n g pe rson n e l . These 

hea l t h  effect s wi l l  be  due p r ima ri l y  to  poten t i a l  smo ke i n h a l a t i on and  s ho rt 

te rm PCB  ex pos ure . The re i s  l i t t l e  l i ke l i hood of b urns  to o pe rat i n g pe rso n n e l  

o r  o f  s i gn i f i cant expo s ure  t o  u r an i um .  

Co n seq uences to the p ub l i c  from a n  i n ci n e ra to r  s h r ed der  fi re  we re 

e st i mated . For the purpose  of t h i s a na l ys i s the fo l l owi ng  a s s umpt i on s  made : 

• 50  ga l l on s  o i l i n  d rum fed to i nc i nerator  s h redde r .  

• O i l conta i n s  6 000 p pm PC B s .  

• F i  ve g a  1 1  o n s  o i l b u r n s . 

• Spr i n k l e r  wi l l  act i vate after  5 ga l l on s  of o i l b u r n s  and  
ext i ngu i s h es fi re .  

• B urn ed o i l , conta i n i n g  PCB s ,  w i l l exi t a 1 m x 1 m pres s ure re l i ef 
ve nt on  the s h redde r and  fo rm a cl oud 1 m x 1 m x 1 2  m above the 
ve nt . 

• Press ure re l i e f  vent  wi l l be 7 m above the  base of t he bu i l di ng .  

C al cu l at i ons  of PCB concentrat i o n s  we re made fo l l owi n g  the  procedures 

for  i n s tantaneou s source s presented by Turner  ( 1 9 70 ) . Deta i l s  of  the PCB  

di s pe rs i on  c al cu l at i o n s  can  be  found i n  the  PSAR . T he  max i mum PCB conce n 
t rat i on wa s cal cul a ted a s  a fun ct i on o f  d i stance downwi nd from t he s h redde r .  
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The sho rt-term expos ure occu pat i ona l  expo s u re l i mi t i s  1 000 u g/m3 , a n d  t h i s  

c ri te r i on i s  a p p l i c ab l e  to t he post u l ated s hred der  fi re con di t i o n s .  The 

fol l owi ng  conc l u s i on s  we re made i n  the  PSAR : 

• U n de r  un stab l e atmo s phe r i c  condi t i on s ,  peopl e wi t h i n  1 00 m of the  
s hr ed de r , i n  t h e  path  of  t he smoke/PCB c l oud , woul d rece i ve a 
s ho rt -term PCB  expo s ure  i n  exces s of  1 000 ug/m3 • 

• Under  neutra l  atmo s pher i c cond i t i on s ,  peop l e  wi t h i n 6 50 m o f  the  
s hred de r , i n  t he pat h  of  t he c l oud , woul d rece i ve a s hort-te rm PCB 
expos ure  i n  ex cess  of  1 000 ug/m3 • 

• U nde r  ve ry stab l e atmo sphe r i c  con d i t i on s , beyond 1 00 m ,  downwi nd  
concentrat i o ns  a re l es s  than  1000  ug/m3 • 

As  ment i o n ed above , o pe rat i n g  pe r so n n el i n  the  pat h  of t he smo ke/PCB 

c l oud  wou l d be expo sed to a s h o rt-term expo s ure exceed i n g 1 000 u g/m3 • No 
s i gn i f i ca nt ex pos ure to t h e  gen e r a l  p ub l i c  woul d occur as  a res u l t  of t h i s 

acci de n t .  

4 . 8 . 1 . 2  Acc i dent 2 :  F i re i n  L i qu i d  Rece i v i n g/Storage/B l en d i n g  

Tank s .  A f i re i n  t he t a n k  fa rm c oul d o cc ur i n  two ways : f l ammab l e  l i q u i ds 

l eak  from a ta n k  and  a re i g n i ted , o r  fl ammab l e  l i q u i ds a re i g n i ted i n  a tan k . 

The types o f  l i q u i ds co ns i de red  fo r t he f i re  were l i mi t ed to t hose  wh i ch co n 

ta i n  PCBs , n ame l y  wa ste o i l s  a n d  ke rosene . Other  h i g h l y  fl ammab l e  l i q u i ds , 

s u ch a s  acetone o r  al c o ho l , wi l l  be s tored sepa rate from the  PC B conta i n i n g  

l i q u i d s , a n d  do not a p pe a r  to be  a t h reat to d i s pe rs i ng PCB  conta i n i ng 

1 i q u i ds .  

4 . 8 . 1 . 2 . 1  Seq uen ce of E vent s .  I n  o r de r  for t he acc i dent  to occur , 

t he fo l l owi ng  event s mu st  occu r :  

• A rel at i ve l y  l a rge l eak  mu st occ u r  i n  a tan k , o r  a s s oci ated 
p i pi ng . The l e ak must be l a rge en ough to  provi de a s i gn i f i ca nt 
sou r ce of fl ammab l e  l i qu i d  before be i ng detected by opera t i n g  
pe r sonne l . 

• An i gn i t  i on s o urc e mu st be present ext e r i o r  to t he t a n k . 

• Or , a n  i gn i t i on  so urc e must  exi st  i nter i o r  to t he ta nk p l u s , t he 
n i t roge n b l a n kets  m u st l e ak  away and  be repl a ced by a i r .  
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4 . 8 . 1 . 2 . 2  Preventat i ve Mea s ures . T he  fo l l owi ng p reventat i ve 

mea s ures exi st to prevent t h i s  acc i dent : 

• Al l t a n k s  w i l l meet app l i cab l e  ASME sta n da rd s .  

• Al l t a n ks wi l l be n i trogen  b l a n keted , h a ve fl ame a r reste rs , a nd 
ru pt ure d i sc s .  

• Al l tan k s  conta i n i n g s t i rrers wi l l  have l ow-l evel  a l a rms  t o  s h ut 
off s t i r re rs to prevent fri ct i o n  s pa rk s .  

• Al l a s so ci ated e l ect r i c al eq u i pment wi l l  be des i gn ed to meet 
a p pl i cab l e  el ect ri ca l  and f i re safety code s .  

4 . 8 . 1 . 2 . 3  M i t i ga t i ng Mea s u res . One mi t i gat i ng  feature wi l l  ex i st 

wi th  res pe ct to t he  post u l at ed acc i dent : 

• A fi re crew from the  O RGDP s i t e  wi l l  be a va i l ab l e  to q u i c k ly  
re s po nd to a fi re . Rou t i ne  po rtab l e fi re ext i n gu i s h i ng eq u i pment  
wi l l  be  a va  i l  ab  1 e o n -s it  e .  

4 . 8 . 1 . 2 . 4  I nte r i o r  Ta n k  F i re .  It was a s s umed that t he f i re occurs 

i n  the 5 000 ga l l on capa c i ty d i l u te PC B recei v i ng t a n k , t hat the  tank  i s  

h a l f-fu l l of o i l conta i n i ng 500  p pm PCB , that  the  N2 b l a n ket i s  rep l aced by 

a i r ,  a nd that  the fi re i s  i n i t i ated by a s pa rk i nte rna l  to the  tank . F i na l l y ,  

i t  was as s umed that  the fi re i s  oxygen l i mi t ed to the ava i l ab l e  oxygen i n  t he  

tan k , t hat  t he  arr i v i ng f i re- f i g h ti ng  crew prevents  the  fi re from s p read i ng ,  

a nd that the  b urn ed o i l moves as  a c l oud offs i te .  

An est i mate o f  t h e  amo unt  o f  o i l  bu rned wa s made a s  fo l l ows : 

• Total tank  capaci ty :  5000 ga l l on s  

• O i l a s s umed i n  ta n k : 2500 ga l l ons  

• Ai r i n  tank : 2500 ga l l o n s  o r  9460 l i ters  

• 0 2 i n  tank : 1987 l i ters  ( o r  88. 7 mo l e s 02 ) 

• As s umed f i re react i o n : CH2 + 02 � CO + H20 

• Amou n t  of o i l  bur ned : 0 . 33 ga l l on s .  
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The p robab i l i ty that  t h i s  acci dent wou l d occur  wa s est imated to be 

between  1 i n  100 a n d  1 i n  1 0 ,000 d ur i n g  a twenty-f i ve yea r  pe r i o d .  

Offs i te effect s of  0 . 3 3  ga l l on s  of  o i l , conta i n i ng 5 00 p pm PCB , 

vapo r i zed a nd movi ng  a s  a c l oud  woul d be smal l .  On l y  0 . 6  grams of  PCB woul d 

be d i spersed i n  t he  c l oud . 

4 . 8 . 1 . 2 . 5  Ext er i o r Ta nk  F i re .  I t  wa s a s s umed that the f i re occ u r s  

d ue to a l e a k  o f  1 l i t e r/mi nute of o i l  conta i n i ng 500  p pm PCB , that t h e  f i re  

i s  i n i t i ated wh en 1 0  l i t e rs of  o i l  have l eaked out , t hat the  f i re cont i n ues  to  

be  fed by 1 l i t e r/mi nute of o i l , a nd that the  O RGDP f i re crew a rr i ves i n  10  

mi nutes  a fte r f i re i n i t i at i o n and ext i ngu i shes  the fi re . Th u s ,  2 0  l i te r s  or  

5 . 3  gal l o ns  of o i l a re b urn ed a nd travel a s  a c l oud offs i t e . 

The probab i l i ty t h at t h i s acc i dent wou l d  occ u r  wa s est i mated to be 

be twee n 1 i n  1 0 0  a n d  1 i n  1 0 ,000  d ur i ng a twe nty-f i ve yea r  per i o d .  

The q ua nt i ty o f  PCB , a t  5 00 p pm ,  i n  2 0  l i te rs of  o i l i s  1 0  g rams . 

Depe ndi ng o n  weather  co n di t i o n , the  di s pe rs al o f  1 0  grams of PCB  by t he f i re  

cou l d ra i se a i rbo rne con centrat i o n s  of  PCB  to  l evel s exceed i ng t he  pe rm i s sa b 1 e  

s ho rt -te rm concentra t i on o f  1000  ug/m3 for s ho rt di stances from t he f i re . 

4 . 8 . 1 . 2 . 6  Impa ct s .  B a s ed  on  t he a n a l ys i s prese nted fo r Acc i dent  1 ,  

o ffs i te con seq ue nces  wou l d be m i no r ,  fo r both i nt e r i o r  and  exte r i o r  tank  

f i res . 

4 . 8 . 1 . 3 Acc i dent  No . 3 :  Exp l o s i on i n  I nc i n e rat o r  S h redder .  I t  was 

a s s umed that  a d rum of h i gh l y  fl amma b l e l i qu i d ,  such  a s  a cetone , i s  m i sta ken l y  

fed i n to t h e  i n ci n e rator  s hr ed der a nd expl ode s .  Si n ce t he aceto n e  wi l l h a ve 

very l i ttl e o r  no P C B  a ssoci ated wi th  i t , d i s pe rs i on of PCB  i s  n ot of co ncern . 

The s i m i l a ri t i e s  be tween t h i s acc i dent , Acc i dent  1 a nd Acc i dent  2 a re o bv i ou s .  

There fo re ,  t he same acci dent i n i t i at o rs and p reventat i ve mea s u res  a pp l y .  

Mi t i ga t i ng mea s ure s , n ame l y  the s pr i n k l er  syst em ,  wi l l  n ot h ave a s i gn i f i ca nt 

e ffect of reduc i ng con sequences un l e s s  a fi re occurs  a s  a re s u l t  of the 

exp1 os i o n . 

It i s  d i ffi cu l t  to e s t imate the  probab i l i ty o f  an  i n c i n e rator  s h red

de r expl os i o n , but i t  c l ea r l y appea rs to be l es s  probab l e  than  an  i n ci ne ra to r  
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s hredde r fi re . The probab i l i ty has  been est imated to be between 1 i n  1 00 a n d  

1 i n  1 0 , 00 0  t hat the  event coul d oc cur dur i ng  twenty-f i ve yea rs o f  ope rat i o n . 

Con sequences of an i n c i n e rator s h redde r expl os i on wi l l  be l oca l i zed . 

Greatest con cern exi sts  for o perat i n g  pe r son n e l  who may st i l l be i n  t he a re a  

l oad i n g t he s h red de r .  Suc h  i n d i v i dua l s may rece i ve rel ati v e l y  se r i o u s  i nj u ry ,  

o r  bur n s .  Co n s eq uences of an  i n c i n e rato r  s h redder  expl os i on on  t he p ub l i c  

wi l l  be mi nor  o r  neg l i g i b l e . 

4 . 8 . 1 . 4  Nat u ra l  P henome n a . Natura l  p hen omen a  we re not con s i de red to 

be s i gn i f i cant facto rs i n  t he s a fety of fac i l i ty o pe rat i on . The fo l l owi ng  

comme nt s we re ba sed on ava i l ab l e s i te i n formati on . 

4 . 8 . 1 . 4 . 1 Ea rt hqua ke s .  Scattered earthquakes  occur  i n  the regi on , 

but there a re no  i dent i fi ab l e  capab l e  fa u l t s  t h at coul d be expe cted to  prod uce 

s urface d i sp l aceme nt s  or di ffe rent i a l  grou n d  mot i o n anywhere wi t h i n 2 00 mi l e s 

of t he s i t e .  The DOE Reservat i on l i es i n  Se i smi c Zon e  2 ,  wh i ch i s  a n  a rea of  

mode rate act i v i ty .  Seve ra l  st ud i es  of  faci l i ty s i tes  i n  t he Oa k R i dge a rea 

h ave bee n made to dete rmi ne  l i ke l y  peak ho r i zontal ground acce l e rat i o n va l ue s 

a nd  t he i r di ffe rent i a l g roun d mot i on anywhere wi th i n  2 00 mi l es of  the s i te .  

S i nce t h i s i n fo rmat i on i s  kn own , t he fac i l i ty st ruct ures wi l l  be des i gned  fo r 

se i smi c l oads expected i n  t he regi on . The refo re ,  e a rt hqua kes  we re not 

cons i dered to  be  a n  i m po rt ant facto r i n  the  s a fe ope rat i on of t he fac i l i ty .  

4 . 8 . 1 . 4 . 2  To rn adoes a nd E xtreme Wi n ds .  To rn adoes a n d  h i gh wi n ds are 

rare  i n  the regi on of  t he faci l i ty ; t he ca l cu l ated probabi l i ty t hat a to rnado 

wi l l s tr i ke a pa rt i cu l a r  s i te i s  3 . 6 5  x 1 0- 5  pe r yea r .  

4 . 8 . 1 . 4 . 3  Fl oods . There i s  n o  r i s k  o f  materi al  re l ea s e s  d ue t o  

fl ood i ng . The comp uted P r obab l e Maxi mum F l ood for ORGDP i s  e l evat i on 7 67 . 5  

feet at  P op l a r  Creek M i l e  5 . 0 ,  Poi n t  0 ;  t he e l eva t i on of the  proposed i n c i n 

erato r s i te i s  a p prox imate l y  8 0 0  feet .  
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4 . 8 . 2  Tra n s po rta t i on Acc i dents  and  Re l ea se s  

PCBs  a re c l a s s i f i ed by t he Depa rtment o f  Tra n s po rtat i on ( DOT ) a s  

Ot her  Reg u l a t ed Mate ri a l ; h a za rd ou s mater i a l  type aRM- E .  S u r veys o f  t h e  

t ra ffi c acci dents  ove r t h e  l a st 1 1  ye ar s  fo r the prefe rred routes  revea l ed 

t ha t  PCBs  were n ot i n vo l ved i n  a ny h i ghway acc i de nt s .  S i nce ORM-E i s  a n ew 

c l a s s i f i cat i on , l i tt l e acci dent  data i s  ava i l ab l e .  As  a re s u l t ,  a cc i dent  

stat i st i cs we re c omp i l ed fo r Ty pe B poi so n s  wh i ch ut i l i ze t he s ame DOT 

conta i n ers , and rep resent a s i g n i fi cant pe rcentage of a l l haza rdou s  mate r i a l  

s h i pme nt s .  These stat i st i cs pro v i de a gene r a l i zed  un de rst a ndi ng of t he  

potent i al ri s k s  a s soc i ated w i th t ran s po rta t i o n . 

4 . 8 . 2 . 1 Rout i n g .  The propo sed routes a re p resented i n  Append i x B ,  

togethe r wi th  an an a l ys i s  of the acc i dent stat i st i cs fo r ea ch r oute . The 

routes we re se l ected wi th the goal of  mi n i m i z i n g both t he proba b i l i ty that an 

ac c i dent  woul d oc cur  a nd t he potent i al i mpa ct of an acc i dent . Fo r t h i s 

rea so n , t he propo s ed rou te s  m i n i m i ze pa s sage th rough  popu l ated a reas , over  

n a r row  roads , a nd near  bod i es of  water ,  wh i l e  maxi m i zi n g the  pe rcent a ge of 

fou r l a ne  d i v i ded h i ghway . Cou pl ed wi th  c a refu l  sched u l i n g and  othe r 

tra ns po rtat i on s a fety cons i de rat i o n s , t he se routes s h oul d res u l t  i n  t he  

mi n i mum r i s k  of  s i gn i f i c ant ad ve rse env i ronmenta l  impact . 

4 . 8 . 2 . 2  Scen a r i o s . Acci dents  d u r i ng  t ra n s po rt a re gro u ped 

gen e r i c al l y  a s  fo l l ows : 

• Si ng l e veh i c l e  acc i de n t  

• Mu l t i pl e  veh i c l e  acc i dent 

• Nonco l l i s i on i nc i de nt 

The s i ng l e veh i c l e  acc i de nt i n c l udes t hose i n c i dents  i n  wh i ch t he t ra ns po rt a
t i on  ve h i c l e  ( t ruc k )  i s  the  on l y  ve h i c l e  i n vo l ved • .  These  type s o f  acc i de nt s  

i nc l ude str i ki ng o bst ruct i o ns s uch as  fal l e n  rocks o r  ca rgo , pa rt s of ot he r 

veh i c l e s  on the road , o r  a n ima l s .  These acc i dents  al so  i nc l ude i nc i dents  i n  

wh i ch t he t ruck  l e aves the  ro ad a nd may o r  may n ot u p se t , o r  i n  wh i ch i t  
s t r i kes  an  immovab l e obj ect such  a s  a br i d ge abutment . A f i re to the  ve h i c l e  

a nd/o r ca rgo may fo l l ow t he acc i den t . 
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Mu l t i p l e  ve hi c l e  acc i dents  i n c l ude those  i n  wh i ch the t ran s po rt ve 

h i c l e  str i kes or  i s  st ruck  by one o r  more ot he r veh i c l e s .  These acc i de nt s  may 

a l so i n c l ude the truck  subseq ue nt l y  l e av i ng t h e  road , upsett i n g , etc . As wi t h  

t he s i ng l e veh i c l e  acc i den t , th e mu l t i p l e  veh i c l e  acc i de n t  may b e  fo l l owed by 

a fi re . The noncol l i s i on i nc i dents  i n cl ude those  occurrences  i n  wh i c h a n  

i mpa ct do es n ot occur . Typ i c a l  i n c i dents  woul d be a l o ad  s h i ft o r  a f i re o n  

t he truck  n ot produced by an impact acc i dent . 

Al l t h ese types o f  gene r i c  acci dents  coul d res u l t  i n  fa i l ure of t h e  

PCB  contai ner .  T h e  fi rst two a re mo re l i ke l y  to produce a severe fa i l u re 

s i n ce a roo re s eve re b l ow to the conta i n e r  woul d be expe cted from an i mpact 

acci dent than from a nonco l l i s i on i nc i dent .  

The acc i de nt s may be att r i but ed to one o r  roo re cont r i but i n g facto rs  

as  presented i n  Ta b l e  4-2 1 .  Human error  wa s a contr i but i n g factor  i n  6 5  

TABLE  4-2 1 .  POSS I B L E  CONTR I BU T I NG FACTORS TO ACC I DE NTS 

Huma n  Error  

Po o r  j udgme nt 
As s ured c l ea r  di stance 
Speed i ng 
Inattent i o n  ( drowzi n es s ) 

D r i v i ng Cond i t i on 
Co n gest i o n  
S l i ppe ry road ( ra i n or  i ce )  
Rough road  
Ob s truct i on s  
Vi s i b i l i ty ( fog , ra i n ,  h i l l s ,  curve s ) 

Equ i pment Fa i l u re  

T i re b l owout 
Mech a n i cal fa i l u re 

Eme rgency S i t ua t i o n s  

Eva s i ve ma neuve r 
S ud den b rak i  ng 
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pe rcent of  the  acci dents  i nvo l v i ng h aza rdous  ma teri a l s ( I n fo rma t i o n  Sc i ences  

Co rpo rat i o n , 1981 ) .  Th i s  i n c l udes b ot h  d r i ve rs of  t rucks a s  wel l as  d r i ve rs 

of  ot h e r  ve h i c l e s wh i c h a re i n vo l ved i n  acc i dent s .  Ca refu l  s ched u l i ng to  

a vo i d ad ve rse d r i v i ng c o n di t i o ns a nd ma n agement pra ct i ces to  e ns ure sa fe 

d r i v i ng  a nd effect i ve ma i n tenance wi l l  ope rate to reduce  the  l i ke l i hood of  a n  

acc i de nt . 

A t ra n s po rtat i o n  acc i dent wou l d  p roba b l y  resu l t i n  a s p i l l ,  ba sed o n  

a n  eva l uat i o n  of t ra ns po rtat i o n  stat i st i cs fo r Oh i o ,  Ke nt ucky , a nd Ten n es see . 

Wh i l e  acci dents  i nvo l v i ng s em i -t ra i l e rs c a r ry i ng haza rdous  mater i a l s rep rese nt 

l es s  t ha n  6 pe rcent of the tot a l  s emi -t ra i l e r  acc i dents  o ve r  the  l ast  1 0  

yea rs , t h e  maj o ri ty o f  t ho se acc i de nt s  res u l ted i n  s p i l l s  ( I nfo rmat i on 

Sci e nces  Co rp . , 1981 ) .  R e po rt ed acc i de nt s i n vo l vi n g  f i re d uri n g  a h a za rdou s  

mater i a l s t ra n s p o rtat i o n acci dent a re n eg l i g i b l e  eve n  fo r fl amma b l e mate ri a l s .  

4 . 8 . 2 . 3  Acc i dent R i s k  and  Impact s 

The r i sk  of  s i gn i f i cant e n v i ro nmenta l  i mpact from t ra n s po rtat i on of  

P CB  cont ami nat ed mate ri al i s  re l a t i ve l y  l ow. F i rs t ,  t he  q ua nt i t i es of  ma t e

r i a l s to be t ra n s po rted a re sma l l ,  requ i ri ng o n l y  a few s h i pment s pe r yea r .  

Second , the  prope r  rout i ng of s h i pment s mi n i m i zes the  potent i a l  fo r acc i de nt s  

i n  c ri t i ca l  env i ro nment s s uch  a s  popu l a t i on cente rs o r  i n  wate r  courses . 

Th i rd ,  t he capab i l i ty t o  q u i ck l y  res po nd to a nd c l ea n  u p  a s p i l l w i l l be a n  

i nteg ral  pa rt of t ra n s po rtat i on act i v i t i es .  And , f i n a l l y , t he be hav i o r  of 

PC Bs i n  t he e nv i ro nment at a s p i l l s i t e ,  wi t h  few exc ept i o n s , does n ot pre

c l ude c l e a n u p  to acceptab l e  l eve l s .  Mate ri a l s s uc h  as s o i l s  or sed i ments  

cont ami nat ed by a s p i l l c an  be  removed a nd i n c i n e ra t ed . Some l os s  of  e n v i ro n 

menta l  p roduct i v i ty cou l d be expected u nde r t hese  c i rcums tances  comme n s u rate 

to t he amount of  mate ri al removed ; howe ve r ,  i n  E PA st udi es  of a PC B s p i l l 

a rea , n o  ev i dence of pe rma nent  damage to the en v i ronment wa s detected 2 years 

after  t he s p i l l was c l ea ne d  u p  ( EPA 904/9- 76 -01 4 ) .  

Un der  a wo rst ca se  scenar i o ,  a s p i l l  cou l d occu r i nto the  s u rface 

wate r u p s tre am from a p ub l i c  water  s u p p l y  i nt a ke d uri ng c ri t i c a l  fl ow . Th e 

p r i ma ry effect wou l d be a n  i nc rease i n  t he wa ste contami nants  at t he  s p i l l  

l ocat i o n .  A l t h ou gh t he fate a nd trans po rt of  cont ami n a nt s  woul d be a f un ct i on  
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of t h e  wa ste compo s i t i o n and  l oca l  s t ream cond i t i on s , i t  i s  l i ke l y  t hat the  

was t e  woul d not  mi grate fa r from the s p i l l s i te has ed on  l ow fl ow c o n di t i o n s  

and t he k n own fa t e  and t ra n s po rt o f  PCBs and ot her  mi n o r  o rqa n i c  contam i nant s 

( see Se ct i o n  4 . 2 . 3 . 1 ) .  Cou p l ed wi t h  t he  smal l waste  q ua nt i ty pote nt i al l y  

rel eased and a pprop r i ate mi t i g at i ve meas u res , t he pub l i c  hea l t h  i mpact s 

emanat i n g  from th i s  wo rst case s i t uat i o n  wou l d b e  mi n i mal . 

4 . 8 . 3 Acc i dent P revent i o n Measu res 

The co n c eptu al des i gn of t he fac i l i ty a nd the pre l i mi n a ry p l a n fo r 

i t s ope rat i o n i n c l ude a number  of featu res wh i c h wi l l  reduce the  l i k e l i hood 

of an acc i dent or abn o rmal o pe rat i ng co ndi t i on  a nd l i mi t the potent i a l i mpa ct 

of  s uch  cond i t i on s  s ho u l d t hey occu r .  These featu res a re s umma ri zed i n  

Ap pe n d i x  L .  S uch feat ures i n c l ude a l a rms , i nt e rl o ck systems , f i re protect i o n  

sys tems , p res s u re re l ea s e  sy stems , a n d  genera l  system de s i gn features , a s  we l l  

a s  man ageme nt contro l s  a n d  procedure s , i n c l udi n g  t es t i ng o f  mat e ri a l s  rece i ved 
befo re b l endi ng a nd sc hedu l i ng to avo i d  adve rs e s h i p p i ng  cond i t i o n s . I n  t he 

PSA R ,  ma ny of t h ese feat ures we re a n a l y zed a n d  found to be effe ct i ve i n  

reduc i ng  t he probab i l i ty o f  mo st acci dents  be l ow c r i te r i o n  l eve l s .  

4 . 8 . 4  Spi l l  P revent i on and  Contam i nat i on Contro l  

The proposed i n c i n e rato r faci l i ty wi l l  ope rate under  a s p i l l  p reve n 

t i on con trol  a nd c ounte rmeas ure p l a n  wh i ch w i l l c omp ly wi th  t he  ap p l i c ab l e  

fede ral reg u l a t i o n s  ( see Ap pe nd i x  L ) . Th e mea s u res p l a n n ed fo r t he  p roposed 

a ct i o n , i n  ad di t i o n  to t h ose i de nt i f i ed ab ove , i nc l ude : 

• Eme rge n cy r es po n se t e ams on  c al l fo r immedi ate res po n se to t ra n s 
po rt at i on  eme rgenc i es ,  wi th  appropr i ate eq u i pme nt on  a stand by 
ava i l a b i l i ty .  

• Tra i n ed d r i ve rs a nd ma n i fests  wh i ch i n d i cate ap propri ate eme rge n cy 
res po n s e  mea s u res . 

• Sh i pment o n l y  wh en both t he  s h i p p i ng and  rece i v i ng s i t e eme rgency 
coordi n ato rs h ave been a l e rt ed .  

• Det a i l ed t ra i n i ng a nd admi n i s t rat i ve procedures fo r i n c i n e rato r  
ope rato rs . 
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De s i gn features  to  mi n imi ze l e ak s , s p i l l s , or  re l ea ses  and  to 
c apt ure a ny mater i a l  so r e l e a s ed .  

Th es e mea s ures a re de sc r i b ed i n  rrore deta i l  i n  Ap pe nd i x  L .  In 

genera l , t hey s hou l d be effect i ve i n  prevent i ng acci denta l  contam i n at i on of 

t he e nv i ro nment a nd i n  recove r i n g  t h e  mater i a l  s hou l d a s p i l l or  l e a k  occur . 

4 . 8 . 5  Impacts of  the Max i mum C red i b l e Acc i dent 

As pa rt of the a s s es sment of t he 1 i ke l y  e n v i ro nment al i mpa ct of t h e  

p roposed act i on , t h i s sect i o n desc r i bes  t h e  i mpact of  t h e  most  severe acc i dent 

wh i ch rea son ab l y  c ou l d be expect ed to occur . Fo r the propos ed a ct i o n , t h e  

max i mum c red i b l e  acc i dent i s  a f i re i n  t h e  i nc i ne rato r s h redde r ,  wh i c h  wa s de

sc r i b ed i n  Se ct i o n  4 . 8. 1 . 1 . Th i s  acc i de nt i s  b ot h  the  most pro b ab l e  a nd mos t 

s evere i n  effect of a ny o f  the  potent i a l acc i dent s .  It s hou l d be noted t hat 

t h i s acc i dent i s  n ot a h i gh l y  l i ke l y  event , wi t h  a probab i l i ty of between 

1 i n  10 and  1 i n  1 00 d u r i ng  t he est i mated l i fet i me of t he i nc i n erato r .  

Th e max imum c red i b l e  acc i dent  woul d r es u l t  i n  a n  a tmos p h e r i c  re l ea se  

o f  approx i matel y 0 . 1 kg  ( 0 . 2  l b ) of  P CB  i n  a b r i ef  pe r i od of  t i me .  Wo rkers 

a nd ot he rs up  to  6 50  m from t he s hred de r  a nd i n  t he  pat h  of t he smoke/PCB 

c l oud wou l d be expo sed to  s ho rt -term atmo s phe r i c concent rat i o n s  above 1 000 

u g/m3 , t he l evel es t ab l i s he d  fo r fou r  1 5  mi n ute oc cu pa t i o n al ex pos ures 

to  the sk i n  pe r day . The effect s of  exposure  to PCB s  a re de sc r i bed i n  

Ap pend i x  J .  

Ot he r than  i nd i v i d u a l s d i rect l y  exposed to the  smoke/PCB  c l oud o r  i n  

i t s  pat h ,  i mpa ct s  to t he e n v i r o nment wou l d fo l l ow from t he amo unt of PCB 

rel eased a nd i t s d i s pe rs i o n . I n  ge nera l , s i nce the PCB  cou l d not be recove red 

i n  t h i  s case , ef fect of t he PCB  on t he e nv i  ro nment  woul d va ry di rectly wi t h  

t he vo l ume and i nv e rs e l y  wi t h  the  a rea o f  d i s pe rs i on . Bot h t he  sma l l vo l ume 

a nd  t he l i ke l y  r ap i di ty o f  d i s pe rs i on  un de r  l oc al atmos p h e r i c  c o n di t i o n s  

s uggest  t hat no  s i gn i f i c a nt l on g -term c h anges  i n  t he env i ronme nt wou l d be 

o bse rved as  a r es u l t  of a s i ng l e  r e l e a se of t h i s  type . 



4-64 

4 . 9  Unavo i dab l e Adve rs e Impacts on the  E n v i ro nment  

Un avo i da b l e ad ve rs e env i  ronme nta 1  i mpact s expected du r i ng  t he ope ra

t i on of t he propos ed i n c i n e rato r  a re ,  exc ept as  n ot ed , cons i dered to be mi no r 

a nd neg l i g i b l e .  These i mpact s a re d i s c u s sed be l ow .  

4 . 9 . 1 A i r Res ou rces  

The generat i on of  some fugi t i ve dust  d ur i ng  con st ruct i on of  the  

propos ed i n ci ne ra to r  i s  un avo i dab l e ,  but  wou l d be  contro l l ed  by wate r a nd/o r 

du st  s u p p res sa nt s .  The remotene s s  of the s i te wou l d m i n i mi ze off- s i te 

i mpa ct s .  The s tac k  ga ses  woul d conta i n  s eve r al e n vi ro nment a l  po l l uta nts  o f  

whi ch  ox i de s o f  n i t rogen , pa rt i cu l ates , hyd roc h l o r i c  ac i d ,  a nd vo l at i l e  

o rga n i c compounds  ( VOC ) a re t h e  most i m po rt a nt i n  te rms of emi s s i o ns rat es . 

These emi s s i o n s  wou l d  i nc rease prev a i l i ng amb i ent concent rat i o n s , but  n ot to 

h a rmfu l  l eve l s ,  a s  defi n ed  by t he ambi ent a i r q ua l i ty s t a n da rds . 

4 . 9 . 2  Wate r  Resou rces 

Un avo i d ab l e  ad ve rse i mpact s  u pon t h e  water  re sources wou l d be mi n i 

ma l , rep resented p r i nc i pa l ly  by the  tempo ra ry i n c rease i n  d i s s o l ved s o l i ds 

from t h e  wastewater  trea tment fac i l i ty .  Co nt ami n a nt s  i de nt i fi ed a s  bei ng  

p resent i n  the effl uent  a re ch l o ri de , f l u o ri de ,  s u l f ate , phos phate , s odi um , 

uran i um ,  l e ad ,  be ryl l i um a n d  s u s pe nded so l i ds .  Co nt ami n a nt s may a l so be  

contr i buted to wa te r cou rses  from e ros i o n  and  ru noff  of so i l  pa rt i c l e s . 

O rga n i c  contami n a nt s , s u ch as  unc ombu sted PCB s , a re n ot rega rd ed as a n  

u navo i da b l e ad ve rs e i mpact and  have been de s i g ned aga i n s t  ( s ee Sect i on 4 . 1 . 3 ) . 

Co ntami n a t i o n  of t h e  ground  wate r by l e achate i s  n ot rega rd ed as  a n  un a vo i d 

ab l e adve rs e i mpact and  h a s  been des i g ned aga i n s t  ( see Sect i o n 4 . 2 . 2 ) . 

4 . 9 . 3  No i s e 

The i mpact of n o i se from t he p ropo sed i nc i n e rato r wou l d be 

n eg l i g i b l e .  The n o i se co ntr i but i on l evel of the  proposed  fac i l i ty wou l d  be 
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s i g n i f i ca n t l y  l owe r i n  l eve l  t han  ex i st i ng l eve l s i n  t he  a rea , except i n  t he  

i mmedi ate  v i ci n i ty of t he i n c i n e ra to r .  

4 . 9 . 4  Eco l ogy 

No s i gn i f i ca nt ad ve rse impact s  a re expect ed to res u l t to e i t her  t h e  

te rrest r i a l o r  the  aqua t i c  ecol ogy a s  a res u l t o f  t he p roposed act i o n . 

4 . 9 . 5  Human Hea l t h  

No s i gn i f i cant  i mpacts  o n  pub l i c  hea l t h  a re expect ed t o  res u l t from 

the  propos ed act i on . The expe ct ed  di s ch a rges of po l l ut a nt s ( i n c l udi ng radi o

act i v i ty )  a re so l ow t hat  i nc reases  i n  ri s k  to the  pub l i c  a re i n s i gn i f i cant  

a nd o rde rs of  magn i t ude b el ow n o rmal  r i s k  l eve l s .  

The po s s i b i l i ty of  s i gn i f i cant  impact to the  hea l t h  of  fac i l i ty 

empl oyees can be a vo i d ed  by the i mp l ementat i on  of t he contro l  meas ures p l an n ed 

fo r the  fac i l i ty and  desc r i bed i n  Sect i on 4 . 6 .  

4 . 9 . 6  Soc i oeconom i c Impact s 

The  soci oeconom i c i mpact s of  the p roposed act i on wi l l  be a sma l l 

i nc rea se i n  empl oyme nt i n  the  Oa k R i d ge a rea . Th i s  i s  a n  un a vo i dab l e  ben ef i 

c i a l i mpact . 

4 . 9 . 7  Acc i dent R i s k  Impacts 

An unavo i da b l e  adve rs e impact of the  propo sed act i on i s  the  ri s k  of  

an  acc i de nt e i ther  at  the  i n c i n e ra to r  o r  dur i n g  t ra ns po rtat i o n . Howeve r ,  the  

i mpact s of s uch  acc i dents  a re not exces s i ve and  the r i s k  must  be  compa red to 

the potent i al ri s k  a s soci ated  wi t h  cont i n ued s torage of t he h aza rdou s 

mater i a l s i nvo l ved . 
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4 . 10 Short-term Use Versus  Long-term P roduct i v i ty of the Env i ronment 

There a re trade  offs between t he s ho rt-term a nd l ong-term benefi t s  

a nd cost s . " Short-te rm "  i s  u sed here to  denote t he const ruct ion  per i od a n d  

t he ope rat i ng l i fe t ime o f  t he propo sed i nc i n e rato r .  " Lo ng-term "  refers to 

t he t ime after ret i rement of the p roposed i n ci n e rato r .  The l oca l  s hort-te rm 

u se s  of man ' s  env i ronment  a re t hose  genera l ly  a s soci ated wi th  the const ruct i on 

a nd operat i on of an  i nc i n erator . There wi l l  be an  env i ronmenta l  ga i n  as the 

PCB c ontam i nated wa stes a re dest royed . The i nc i nerator wi l l  reduce  the amou nt 

of PCBs that may enter the e nvi ro nment t hrough acc i dental  s p i l l s  and or  l eak s  

a nd p rov i de fo r env i ronmental l y  a cceptab l e d i sposa l  of  PC B contam i n ated 

wa stes . 

Construct i o n  of t he i nc i n erato r wou l d remove approx imatel y 5 h ectares 
( 2  acre s ) of l a nd  from i t s  present u se a nd commi t it for t he l i fet ime of the 

p roj ect . Th i s  s i te has been owned by t he federal  gove rnment  fo r ma ny years . 

It h a s  been restr i cted from p ub l i c  u se s i nce t he  1 940s a nd des i gnated for 

i nd u str i a l  deve l opment , but t he l a nd i s  presentl y i d l e ,  un settl ed and  cl ea red . 
Al t hough t he p l ant  l i fe i s  est imated at about 2 5  year s , i t  i s  l i ke ly  t hat t he 

s i te wou l d be dedi cated to i nc i nerat i on of o rga n i c  wa stes fo r t he foreseeab l e 

fut ure . There fore , t he predomi nant  effect of t he proposed proj ect must be 

v i ewed a s  a l ong-term u se of ma n ' s  envi ronment . 

4 . 1 1 I rrevers i b l e  o r  I rret ri eva b l e Commi tments  of  Resou rces 

The construct i on and operat i on of the propo sed i nc i n erato r wou l d 

res u l t  i n  t he  c ommi tment s of  vari ous natura l  re sources a nd ma n -made resources . 

Some of these commi tments  of resources  a re i rretr i evabl e by v i rtue of  durat i on 

of commi tment or  cost of  recl amat i o n . I n  ot her  ca se s , commi tment s  o f  

resou rces a re i rreve rs i b l e  s i nce t h e  resou rce i s  cons umed dur i n g  const ruct i on 

o r  operat i on of t he p ropos ed i nci nerator . 

A m i nor  i rrevers i b l e  and i rret r i evab l e commi tment of resou rces wou l d 
be t he b urn i ng of  natura l  ga s for the p i l ot l i ght operat i on i n  the i nci n era

tor .  The No . 2 f ue l  o i l  and  p ropa n e  a l so wou l d be u sed du r i ng s ta rt-up  and  

s h ut-down operat i on s , o r  a s  requ i red to  ma i nta i n  t he requ i red i nc i nerat i on 



4-67 

tempe ratu re s .  Ot he r f i n i te resou rces i nc l ude chem i ca l s '  used i n  t he sc rubber  

syst ems a nd wast e-water t reatme nt .  

T h e  cons t ruct i o n a n d  ope rat i on of  t h e  p roposed fac i l i ty wou l d  requ i re 

an  ex pe n di t ure o f  l abo r � i ch wou l d be i rretr i evab l e .  

Ce rta i n  ma n -made  o r  p roces sed reso u rces  used fo r con s truct i on may n ot 

be reco ve rab l e .  Such reso urces i nc l ude fi n i s hed stee l , a l umi num , c op pe r ,  

p l a st i cs , l umbe r ,  c on c rete , s a nd and  g rave l . Most  o f  th i s  mater i a l  wou l d  be 

i nco rporated i n  foun dat i o n s ,  bu i l di ngs , a nd ma ch i n e ry .  

4 . 1 2 Decommi s s i on i n g and  Decontam i n at i on 

The dec ommi s s i o n i ng  a nd decontami nat i on of t he  propos ed i n c i nerato r 

faci l i ty wou l d  not occu r u n t i l s omet ime afte r  a l l of  t he  PCBs  and  PCB  contam

i n ated mate r i a l s  h a ve been  removed from se r v i ce at t he f i ve Depa rtment of 

E n e rgy Oak R i d ge Ope rat i on s  p l a nt s .  The t i me at wh i ch t h i s act i on wou l d take 

p l ace i s  i ndefi n i t e , s i nce t he  expe ct ed l i fe of PCB co nt a i n i n g  t ra ns fo rme rs 

a nd c a pac i to rs i s  unk n own . I n  add i t i on ,  t he p roposed i nc i ne rat o r  wou l d  s e rve 

i n  dec ommi s s i o n i  ng of t he Oak  R i d ge Ga seou s  Di ffus i o n  P l a nt a nd t he ot he r DO E 

Oak R i d ge Ope rat i o ns  p l a n t s , s i nce the fi n a l  PC B equ i pment wou l d  n ot be 

e l i mi nat ed unt i l  t h ose  p l a nt s  we re e nt i re l y  dec ommi s s i o n ed .  

The decontami nat i o n  of t he i nc i n e rato r  fac i l i ty wi l l  not represent a 

s i gn i f i cant ad ve rse i mpa ct u pan t he e nv i  ronment . The proced ure fo r s ch ed u l  ed 

s hutdown s wi l l  i nv o l ve b u r n i ng c l ea n  fue l s  to p u rge t he k i l n ,  c ombu st i on cham

ber a nd of f-gas treatme nt sys t em ;  t h i s procedure  w i l l be fo l l owed some t i me 

each yea r  after the  i nc i n e rato r i s  i n  operat i on . I f  t he  faci l i ty we re to be 

pe rmanen t l y  dec ommi s s i on ed , the t a nks a nd re lat ed feed syst ems wou l d be p u rged 

wi th  s o l ve nts  wi th  t he so l ve nt s  be i ng i nc i n e rated i n  the  i n c i nerator .  Then 

the feed  syst em woul d be di sma n t l ed a nd i nc i n e rated , fo l l owed by a s u bs t a nt i a l 

c l e a n  fue l p urge of  the i nc i n e rato r .  The i nc i n e rato r wou l d  t he n  be d i sma nt l ed 

a nd removed from t he s i t e , togethe r wi th  t he rema i n i ng a uxi l i a ry fac i l i t i e s .  

As i nd i cated above , t he propos ed i nc i n e rato r wou l d  be u sed i n  t he  de

cont ami nat i o n  a nd decommi s s i o n i ng of the O RGD P , s h ou l d a deci s i on be made to 

decommi s s i on the ORGDP .  Befo re s uc h  a deci s i o n  wou l d  be made , t he env i 

ro nme nt al i mpa ct s o f  decont ami nat i on a nd dec ommi s s i o n i ng  wou l d be f u l l y  

desc ri bed , i n c l ud i ng t ho se a s soc i ated w i th  t h e  propos ed i nc i nerat o r ,  i n  a n  

e nv i  ro nme nt a  1 s u p  po rt document s uch as  an  e nv i  r o  nmenta l  i mpa ct stateme n t .  
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Educat i on : 
B . S .  
M . S .  
Ph . D .  

1968 
1969  
19 7 3  

B i o l ogy ,  Bota ny 
B i o l ogy , Eco l ogy 
Eco l ogy , Fo rest ry 

Yea rs of Expe ri ence : 1 3  

Memph i s  State Un i ve rs i ty 
Memph i s  State Un i ve rs i ty 
Un i ve rs i ty of Ten n es se e  

Area of  Cont r i but i o n : Pro gram Ma n ageme n t , ECO l ogy 

Ra l ph E .  Coope r ,  Pri n c i pa l  Resea rch  Sci e nt i s t , Eco n om i c s , P l a n n i ng ,  a nd Po l i cy 
Ana l y s i s  Sect i on , Battel l e  Co l umb u s  D i v i s i on 

Tech n i ca l  Spec i a l t i es : P ub l i c  P roces ses , SC i ence a nd E n v i ronmenta l Po l i cy 
An a l ys i s ,  Impa ct As s es sment 

Ed ucat i o n : 
B . S .  
M . A. 
Ph . D .  

1 969  
1 9 71 
1 9 74 

Behav i ora l Sc i ences  
P syc ho l ogy 
Soc i a l  P sycho l ogy 

Yea rs of Expe ri ence : 1 1  

Mi ch i ga n  State Un i ve rs i ty 
M i  ch i ga n State Un i ve rs i ty 
Mi c h i gan  State Un i ve rs i ty 

Area of Cont r i b ut i on : P r oj ect Ma nagement , Regu l at i on s  
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5 . 2  P u rpos e  and  Need , Regu l at i on s  

Al fred G .  Buon i , Researc h Sc i ent i st , En ergy a n d  En v i ro nmenta l  Systems 
As ses sment Sect i on ,  Battel l e  Co l umbus D i vi s i on 

Techn i c a l  Spec i a l t i e s : E nv i ro nmenta l  Impact As ses sment and  E nv i ronmenta l  and  
Reg u l ato ry Po l i cy An a l ys i s  

Educat i on : 
B . S . 1 9 7 1  
M . P . H . 1 9 7 5  

B i o l ogy 
En v i ronmenta l Hea l t h  

Yea rs of Expe r i ence : 6 

Fa i rfi e l d Un i ve rs i ty 
The Un i vers i ty of  Mi ch i gan 

Area of Co ntr i b ut i on : Purpo s e  and  Need , An a l ys i s of Propo sed Act i on a nd  
Regu l at i on s , Edi t i ng  

5 . 3  P roces s a nd  E ffl uents  

Wi l be rt O ' Conne l l ,  Se n i o r  Re sea rc h  Sc i ent i st , En ergy a nd  En v i ronmenta l  Systems  
As ses sment Sect i on , Battel l e  Col umbus  D i v i s i on 

Tec hn i c a l  Spec i a l t i es : Ai r Pol l ut i on Cont ro l , Emi s s i on s  As ses sment s , 
Ha za rdous  Wa ste I n c i n erati on  

Educat i on :  
B . S . 1 95 5  Chemi ca l  Eng i n eer i ng  D rexe l  Un i vers i ty 

Yea rs of Exper i ence : 2 5  

Area of  Cont r i but i o n : P roce s s  De scr i pt i on a n d  Eva l uat i on , Emi s s i on s  a n d  
Effl ue nts  Eva l uati on , Ai r Qu a l i ty Impact s  

B ruce R i s i n g ,  Re searche r ,  Fue l s a n d  Combust i on Sect i on , Batte l l e  Col umbus 
D i vi s i on 

Tec hn i c a l  Spec i a l t i e s : Fuel  Combu s t i on An a l y s i s ,  Emi s s i on s  As ses sment , 
Fun damenta l and  Appl i ed Combu st i on  Resea rch 

Educat i on : 
B . S . 
M . S .  

1 9 7 7  
1 9 7 9  

Chem i c a l  Phys i cs 
Fue l  Sc i ence 

Yea rs of  Ex pe r i ence : 3 

San D i ego State Un i ve rs i ty 
Pen n sy l va n i a  State Un i vers i ty 

Area of Cont r i b ut i on : Proces s De sc ri pt i on and  Eva l uat i on 
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Haydee Het r i ck , Resea rche r ,  Chem i ca l  P roce s s  Devel opment Se ct i o n , Batte l l e  
Col umbus  D i v i s i o n  

Tech n i c a l  Spec i a l t i e s : F l u i d i zed Bed a n d  S pray D ryi n g  P roce s ses , Su rfactant  
Chem i ca l  Synt he s i s ,  M i c rowave Ut i l i za t i o n  Techno l ogy 

Educat i on : 
B . S .  1 9 7 5  Ch em i ca l  E n g i n ee r i n g  

Yea rs  of  Exper i ence : 6 

Un i ve rs i ty of P uerto R i co 

Area o f  Cont r i but i o n : C hem i ca l  De st ruct i on Al ternat i ves  fo r PCB 
Detox i f i cat i on 

5 .4 P hys i ca l  E n v i ronment 

Rona l d  C l a rk ,  As soc i ate Sect i o n Ma nage r ,  E nergy a nd E n v i ronmenta l  Systems  
As ses sment Sect i on , Battel l e  Co l umbus D i vi s i on 

Techn i c a l  Spec i a l t i e s : A i r Qua l i ty As se s smen t , E n v i ro nmenta l  Impact 
As s e s sment 

Educat i o n : 
B . S . 1 960 

Yea rs  of  Expe r i ence : 1 7  

C hemi st ry Centra l  State Un i ve rs i ty 

Area o f  Contr i bu t i o n : Phys i ca l  E n v i ro nment Impact Ana l ys i s  

B ruce V i gon , P r i n c i pa l  Re search Sc i ent i st ,  Water Re s o u rces , E ne rgy a nd 
En v i ronmenta l  Systems As ses sment  Sect i o n , Batte l l e  Co l umb u s  D i v i s i on 

Tech n i c a l  Spec i a l ty :  Water  Re sou rces Management and Water  Chem i st ry 

Educat i o n :  
B . S . 
M . S .  

M . S .  
P h . D . 

1 973  
1 9 7 5  

1 976  
I n  P rogress  

Yea rs of  Expe r i ence : 5 

C hemi st ry 
Wate r Re sou rces 

Man agement 
Water  Chem i s t ry 
E n v i  ro nmenta l  

Chem i st ry 

Area of Contr i bu t i o n :  Water  Qua l i ty Impact s  

Un i ve rs i ty o f  I l l i no i s 
Un i vers i ty o f  Wi scon s i n  

Un i vers i ty o f  Wi scon s i n  
Oh i o  State Un i vers i ty 
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P h i l i p R .  St i c k se l , Re search Meteoro l og i st ,  Ene rgy and E nv i ronmenta l  Systems 
As ses sment Sect i on , Battel l e  Col umbus D i vi s i on 

Techn i c a l  S pec i a l t i es : C l i mato l ogy , Ai r Pol l ut i on Meteo rol ogy and  Atmo s p he r i c  
Di s pe rs i on  Model i n g 

Educa t i o n : 
B . S . 
M . S .  
Ph . D .  

1 952  
1 9 59  
1 966  

Phys i c s 
Meteo ro l ogy 
Meteo ro l ogy 

Yea rs of Exper i ence : 1 4  

Un i vers i ty o f  C i n c i nnat i  
F l o r i da  State Un i vers i ty 
Fl o r i da State Un i vers i ty 

Area of  Cont r i but i o n : Atmosp her i c  Di s pers i on o f  Acc i denta l  Rel ea ses  a nd  
Impacts on Ai r Qua l i ty 

Denn i s  P .  DeN i ro , E nv i ronmenta l Eng i neer , Energy and E nv i ro nmenta l  Systems 
Asses sment Sect i on ,  Battel l e  Co l umbus D i vi s i on 

Tec hn i c a l  Spec i a l t i e s : So l i d  and  Ha za rdous  Wa ste Ma na gement , Wa stewater 
Treatment 

Educat i o n :  
B . S . 1 9 72 C i v i l  Eng i neer i n g  

Yea rs o f  Experi  enc e :  9 

Area of  Cont r i but i o n : So l i d  Wa ste Di s po s a l  

Va l pa ra i s o Un i vers i ty 

Ma rgen i ou s  D .  Hunte r ,  Re searcher , Ene rgy and  Env i ro nmenta l  Systems As ses sment 
Sect i o n , Ba tte l l e  Co l umbus D i v i s i on 

Tech n i ca l  Spec i a l t i e s : An a l ys i s  and  De s i g n of  Wa stewa te r  Treatment Systems , 
Env i ro nmenta l  Pe rmi tt i n g P roc edures  

Educat i on :  
B . S .  1 9 7 9  C i v i l  En g i neer i n g  

( San i ta ry/ Env i ron 
menta l ) 

Fac i l i t i e s  P l a n n i n g 
Sem i n a r  ( U . S .  EPA ) 

Years of Ex pe ri enc e :  3 

Tu ft s Un i ver s i ty 

Wi scon s i n  Un i vers i ty 
Exten s i on Se ri es  

Area of  Con t r i but i o n : Hyd ro l ogy a nd Water Qu a l i ty 
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Cha r l es W .  Rodman , Pr i nc i pa l Researc h  En g i neer , App l i ed Dyn ami cs  and  Ac ou st i c s 
Sect i on ,  Batte l l e  Co l umbus  D i v i s i on 

Tec hn i c a l  Spec i a l t i e s :  E n v i ro nmenta l  Ac oust i c s ,  Commun i ty No i se , No i se 
Co ntro l , I n st rumentat i o n  and  Ana l ys i s  fo r I ndu st r i a l  and  E nv i ronmen ta l  
No i se , Standa rds fo r No i s e Meas urement 

Educat i o n :  
B . S .  1 97 1  Phys i cs 

Yea rs o f  Exper i enc e :  30 

Area of Contr i b ut i on : No i se An a l yses  

The  Oh i o  State Un i vers i ty 

Dann� R .  J ack son , Re searc h So i l  Sc i ent i st ,  Nuc l ear Ma ter i a l s Tec hn o l o gy 
ect l on , Batte l l e  Co l umbus D i vi s i on 

Techn i c a l  Spec i a l ty :  So i l - P l ant Chem i c a l  Proces se s  i n  Nat ura l  a nd Di st urbed 
Ecosystem s  

Ed ucat i o n : 
B . S . 
M . S .  
Ph . D .  

1 9 6 9  
1 9 71 
1 973  

Yea rs of  Expe r i enc e :  8 

C hemi s t ry 
Chem i  stry 
So i l  Chemi s t ry 

Area of  Contr i but i o n :  So l i d  Wa ste Di s po s a l  

Pa n h a nd l e State Un i vers i ty 
We st Texa s State 
Col o rado State Un i vers i ty 

5 . 5  Tran sportat i on  

R i c h a rd J .  B u r i a n , Pr i nc i pa l  Resea rc h  Eng i n eer , Nuc l ear  Systems Sect i on , 
Ba ttel l e  Co l umb u s  Di v i s i o n  

Techn i c a l  Spec i a l ty :  De s i gn a n d  L i cen s i n g o f  Ha za rd o u s  Mater i a l s Pac kag i n g 

Educat i o n : 
B . S . 1 953  
M . S .  1 9 5 5  

Mec han i c a l  E ng i neer i ng  
En g i n eer i ng  Mechan i c s  

Yea rs of  Expe r i enc e :  2 6  

I owa State Un i vers i ty 
Iowa State Un i vers i ty 

Area of  Contr i but i on : Tr ans po rtat i on  Routes , a nd Tran s p o rtat i o n  Acc i dent 
Ana l ys i s 
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U .  Young P a rk , Re searc h  Sc i ent i st , Nuc l ear Systems Sect i o n , Batte l l e  Co l umbus  
D i vi s i on 

Techn i c a l  Spec i a l t i e s : Decontami nat i on , Dec ommi s s i on i n g ,  Rad i oact i ve Wa ste 
Ha nd l i ng 

Educat i on : 
B . S . 1 963  

M . S . 1 9 70  

Nuc 1 ea r Sc i ence 
and En g i neer i ng 

Nuc l ear  Engi neeri ng  

Yea rs  of  Exper i  ence : 1 1  

Seo u l  Nat i on a l  Un i vers i ty ,  
Ko rea 

Un i versi ty of C i nc i n nat i  

Area of  Co ntr i but i o n : Tran s po rta t i o n  Acc i dent An a l ys i s 

Tanfi e l d C .  Mi l l e r , Trans porta t i on Eco nomi s t , Trans po rtat i on Economi cs  a nd 
Pl a n n i ng Grou p , Batte l l e  Co l umbu s Di v i s i on 

Tech n i c a l  Spec i a l t i e s : Tr an s po rtat i on  P l ann i n g and Po l i cy ,  Co st-Benefi t 
Ana l ys i s ,  a nd  Quant i tat i ve Mode l i ng 

Educat i o n :  
B . A .  1 976  
M . B . A . 1 980 

M . A . 1981  

Econom i c s  
Trans po rtat i on and  

Pu b l i c  Ma nagement 
Reg i on a l  Sc i ence 

Years  of Experi enc e :  5 

Ha ve rfo rd Co l l ege 
Un i vers i ty of  Penn syl van i a  

Un i vers i ty o f  Penn sy l van i a  

Area of  Cont r i but i o n : Trans portat i on Route An a l ys i s 

5 . 6  Acci dent Ana lyses 

Thoma s L .  Ande rson , Re sea rcher , Nuc l ea r Mater i a l s  Tec hno l ogy Sect i on , Batte l l e  
Col umb u s  Di v i s i on 

Tech n i ca l  Spec i a l t i e s : En v i ronmenta l Impact As ses sment , Si te Cha racter i za t i o n  

Educati on : 
B . S . 1 9 73  Botany 

Yea rs of  Exper i ence : 8 

The Oh i o  State Un i vers i ty 

Area of  Contr i but i o n : Exi st i ng Env i ro nment , Acc i dent An a l ys i s 
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5 . 7  Occupat i ona l a nd  P u b l i c  Hea l t h  

C a ro l i ne Wa r l i n g ,  Re searc h  Sc i e nt i st ,  Hea l t h  and  En v i ro nmenta l Sc i e nces 
Sect i on , Battel l e  Co l umbus  D i vi s i on 

Techn i c a l  Spec i a l t i e s : Hea l t h  Impact An a l y s i s ,  R i s k  Asse s sment 

Educa t i o n : 
B . A .  
M .  S .  

1 9 7 6  
1 9 7 7  

B i  oc hem i  stry 
Prevent i ve Med i c i ne 

Yea rs of  Ex pe r i enc e :  5 

Oh i o  State Un i ve rs i ty 
Oh i o  State Un i vers i ty 

Area o f  Contr i bu t i o n :  Impact s o n  Pub l i c  and  Occupat i on a l  Hea l t h  

Ga ry J .  M i h l an ,  Re sea rch Sc i ent i st , Hea l t h  a nd En vi ro nmenta l  Sc i ences Sect i on , 
Battel l e  Co l umbus  Di v i s i on 

Techn i ca l  Spec i a l t i es : Occupa t i o na l  Hea l th , I n d u st r i a 1  Hyg i e ne  

Educat i o n :  
B . S . 
M . S .  

1 9 7 5  
1 979  

E nv i ronmenta l  Hea l t h  
En v i ronmenta l Hea l th  

Yea rs of  Ex pe ri ence : 6 

Co l o rado State Un i vers i ty 
Co l orado  State Un i vers i ty 

Area of Contr i but i on : Impact s on  Pub l i c  and Occupa t i ona l Hea l t h 

S u sa n  B ra u n i ng ,  Re searche r ,  Hea l t h  and  En v i ronmenta l Sc i ences Sect i on , 
Batte l l e  Co l umbu s  D i v i s i on 

Techn i c a l  Spec i a l t i e s : Hea l t h  Impact As ses sment 

Ed uca t i o n : 
B . A .  
M .  S .  

1 9 78 
1 980 

B i ol o gy 
E nv i ronmenta l  

Sc i enc e-Ap p l i ed 
Eco l ogy 

Yea rs of  Experi ence : 2 

Wi ttenbe rg Un i ver s i ty 

Mi ami Un i ve rs i ty 

Area o f  Contr i bu t i o n : Impacts  on  P u b l i c  and  Occupa t i on a l  Hea l t h 
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5 . 8  Soc i oeconomi cs 

Robert W.  Cobb , As soci ate Sect i o n  Man ager , Econ omi cs , P l ann i ng and  Po l i cy 
Ana l ys i s  Sect i on , Batte l l e  Co l umb u s  Di v i s i on 

Techn i c a l  Spec i a l ty :  Soc i oeconomi c As ses sment 

Ed ucat i o n : 
B . A. 
M . A .  
Ph . D . 

1 96 6  
1 9 71 
1 97 9  

Geogra p hy 
Geography 
Geogra p hy 

Yea rs of Exper i ence : 1 2  

Mi ami Un i vers i ty 
SU N Y  Bu ffa 1 0  
Oh i o State Un i vers i ty 

Area of Cont r i but i o n : Scop i ng , Soc i oecon omi c An a l ys i s 

5 . 9  Mi sce l l aneous  

Ann  W .  R udo l ph , Env i ro nmenta l  B i b l i ographer , Nuc l ear  Mater i a l s Tec hno l ogy 
Sect i on , Battel l e  Co l umbus  Di v i s i o n 

Techn i c al  Spec i a l ty :  In fo rmat i o n  Spec i a l i st 

Ed ucat i o n : 
B . S . 1 9 5 7  Botany 
M . S .  1 9 5 9  Botany 
Advanc ed c o u rses  i n  L i b ra ry Sc i ence 

Yea rs of Exper i ence : 2 2  

M i c h i gan  State Un i ve rs i ty 
Mi c h i gan State Un i vers i ty 

Area o f  Contr i but i o n : B i b l i og ra p h i c  Comp i l at i o n 

S u s a n  C .  McMi l l a n ,  Re searcher , Econ omi cs , P l a n n i ng and  Po l i cy An a l ys i s 
Sect i o n , Battel l e  Co l umb u s  Di v i s i o n 

Techn i c al  Spec i a l ty :  Energy and  Env i ronmenta l  Po l i cy 

Educat i o n : 
B .  A. 
M .  En . 

1 978 
1981 

B i o l ogy 
En v i ro nmenta l  

Sc i ence 

Yea rs of  Exper i ence : 3 

Smi t h  Co 1 1  ege 

Mi ami Un i versi ty 

Area o f  Contr i bu t i o n : B i b l i ogra p h i c  Comp i l at i on , Edi t i ng 
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Cor i n ne  M .  Buon i , Resea rch Sc i ent i st ,  E n e rgy and  E n v i ronmenta l  Systems 
As s es sment Sect i on , Batte l l e  Co l umbu s D i vi s i on  

Techn i c a l Speci a l ty :  E n v i ro nment a l  a nd Techno l ogy As s es sme nt s 

Educat i o n : 
B .A .  1 9 72 Expe ri me nta l  

B . S .  1 983 
P syc ho l ogy ( Expect ed Date ) 
Me cha n  i c al 
E ng i neer i ng 

M . S .  19 7 7  Nat ural Re source 
Ma nag eme nt 

Yea rs of  Exper i  ence : 1 0  

Co nnect i cut Co l l ege  

Oh i o  State  U n  i ve rs i ty 

Oh i o  State Un i ve  rs i ty 

A rea of Contr i b u t i o n : Res po n s es to P u b l i c  Comment and  Rev i ew ,  Tech n i ca l 
E di t i  ng 
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6 . 0  P E RSONS , AGENC I E S , AND ORGAN I ZAT I ONS TO WHOM 
COP I ES OF THE DRAFT WERE SENT 

Mr .  D .  E l mo L u n n , D i rect o r  
Wate r Q ua l i ty Contro l  D i v i s i o n  
Te n n .  Dept . o f  P u b l i c  Hea l t h  
1 5 0  N i nth  Aven ue  No rt h  
Na s hv i l l e ,  Ten nes see 3 7203  

Ea rl Lemi n g  
Ten n . Dept . o f  P u b l i c  Hea l t h  
1 52 2  Che rokee Tra i l  
K noxv i l l e ,  Ten n es see 3 7 92 0  

M r .  Robe rt Fa r r i s 
Commi s s i o ne r  
Depa rtment of  Tra ns po rtat i on 
Su i te 700 P o l k B u i l d i n g  
Nas h v i l l e ,  Ten nes see 3 72 1 9  

F i s h  & Game Comm i s s i o n e r  
Dept . of  F i s h  & W i l d l i fe Resou rces 
C ap i to l  P l aza Towe r 
F rankfo rt , Kentu cky 40601  

F i s h  and  Game D i recto r  
W i l d l i fe Resou rces Agency 
P . O .  Box 4 074 7 
N as h v i l l e ,  Ten n es see 3 7204 

U . S .  EPA Reg i o n  V 
2 3 0  Sout h Dearb o rn St reet 
Ch i cago , I l l i n o i s 60604 

Off i ce of  E nv i ronment a l  Affa i rs 
U . S .  Depa rtment of  Tran s po rt at i o n  
400 7t h St reet SW 
Was h i n gto n ,  D . C .  2 0 540 

Lt . Ge n e ra l  J oh n  W.  Mo rri s 
Ch i ef of  E n g i nee rs 
U . S .  Army C o rp s  of E n g i n ee rs 
2 0  Mas sach u setts  Aven ue  N W  
Was h i n gto n ,  D . C .  2 0545 

D i s tr i ct E nq i n ee r  
U . S .  Army Co rps o f  E n g i nee rs 
P o st  Offi ce Box 1 0 1 0  
Nas h v i l l e ,  Tenn es see 3 7202  

D i recto r of Land  and  
Forest Resou rces 

Te n nes see V a l l ey Aut ho ri ty 
No r ri s ,  Ten n es see 3 7828 

State of  Oh i o  EPA 
P . O .  Box 1 049  
3 6 1  E a st  B road  St reet 
Co l umb u s , O h i o  4 3 2 1 6  

St ate o f  Oh i o  E PA  
Southeast  D i st ri ct Off i ce  
2 1 9 5  F ront St reet 
Loga n , Oh i o  4 3 1 3 8  

M r .  Sh epa rd N .  Moore 
E I S  Rev i ew Sect i o n  
U . S .  EPA Reg i on I V  
3 4 5  Cou rt l a nd St reet NE 
At l a nta , Geo rg i a  30365  

Mr .  J .  F ra nmathes 
New Sou rce P e rm i t s  Coord i n ato r 
U . S .  EPA Reg i on I V  
345  Cou rt l a nd St reet NE  
At l a nta , Geo rg i a  30365  

M r .  A .  G .  L i nton  
Fede ral Act i v i t i es Coord i n ato r 
U . S .  EPA Reg i o n  I V  
345  Co u rt l a nd St reet NE  
At l a nta , Geo rg i a  30365  

M r .  B i l l H i c k l i n g  
Area Ma nage r 
U . S .  F i s h  & W i l d l i fe Serv i ce 
P l ateau B l dg . , Room A- 5 
50  So . F rench  B road  Ave n u e  
As he v i l l e ,  N o rt h  C a ro l i na 2880 1 

M r .  T .  Ta l l ey ,  F i e l d S u pe rv i so r  
Eco l og i c a l Serv i ces  
U . S .  F i s h  & W i l d l i fe Se rv i ce  
P . O .  Box 84 5 
Cookev i l l e ,  Tennes see 38502 



M r .  Wal ter  St i eg l i tz 
U . S .  Depa rtme nt of I nte r i o r  
F i s h  & Wi l d l i fe Se rv i ce 
7 5  Spri ng Street SW 
At l a nta , Geo rg i a 30303  

Offi ce of E n v i ronme nt a l  
& Project R evi ew 
ATTN : Bruce B l a n c h a rd 
U . S .  Depa rtme nt of I nte r i o r  
C St reet , NW 
Was h i ngto n , D . C .  20240 

Off i ce of the Reg ion a l  
Rep resentat i ve 

U . S .  DOE R eg i o n  I V  
1 65 5  Peachtree St reet NE  
At l a nt a , Geo rgi a 30 309  

The  Ho n .  Ma  r i 1  yn  L 1  oyd B ouq  ua  rd 
Fede ral Offi ce B u i l d i ng 
Oa k R id ge , Ten n es see  3783 0  

The Hon o r ab l e  Howa rd H .  B a ke r ,  J r . 
4 1 2 3  D i rk son  B u i l d i ng 
Was h i ngton , D . C .  2 0 5 1 0  

The Hon o rab l e  Ra ndy McNal l y  
1 1  Mo na  Lane 
Oa k R id ge , Te n n es see  3783 0  

The Hon o rab l e J i m  Hen ry 
Edgewater E states 
Ki ngs to n , Ten n es see  37 7 6 3  

The Honorab l e  J .  E .  E l k i n s  
224 N .  Ma i n  St reet 
C l i n to n , Ten n es see  3 7 7 1 6  
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The Ho n .  An n a  Bel l e  C l ement O ' B ri e n 
Su i te 9 ,  Leg i s l at i ve P l aza  
Nas h v i l l e ,  Ten n es see  3 72 19 

The Hon o r ab l e M ayo r a nd 
Members  of C i ty Cou n c i l 

P . O .  Box  1 
Oak R i d ge ,  Ten nes see 37830 

The Ho norab l e  Mayo r 
Admi n i s t rat i ve Bu i l di ng 
K i ngsto n , Tennes see 3 7 763  

M r .  D ave  Bo l l i n g 
County Admi n i st ra to r  
Ande rson  Cou nty Court Hou se 
100 N.  Ma i n  Street 
Cl i nton , Ten nes see 3 7 7 1 6  

M r .  Gera l d La rgen , Cou nty Execu t i ve 
Roa n e  County Court H ou se 
200 R ace St reet 
Ki ngsto n , Ten n es see  37 7 6 3  

Mayo r J o h n  Pen rod 
C i ty Ha l l 
Paduca h ,  Ke nt ucky 42001  

Coun ty J ud ge R aymond C .  S ch u l tz 
Cou nty Cou rt Hou se 
Pad uca h ,  Ke ntucky 420 0 1  

The Hon o r ab l e  He l e n  Ga rrett 
700 H i l l da l e Road 
Paduca h ,  Ke nt ucky 4200 1 

Ms . L i n d a  Bye r l ey 
Ke ntucky D i v .  o f  Ai r Po l l u t i on 
1609  Ke ntucky Aven ue 
Paducah , Kentuc ky 42001  

The  Ho n o rab l e Joel  E l l i ngton  
01 d Mayfi e l  d Road 
Paduca h ,  Kentucky 42001  

The  Honorab l e  Ca rrol l H ubba rd 
1 1 19 W i l to n  Ave n ue 
Mayfi el d ,  Kentucky 4 2066 

Mr . Barry Fe l dma n , Mayor  
C i ty Bu i l di ng ,  Seco nd Street 
Po rt smout h , Oh i o  45662  

Mr . Ea rl James 
Emerge n cy Med i c al Coo rdi n a to r  
184 Col umb i a D r i ve 
Wa ve r 1 y ,  Oh i 0 1 5690  

The  Ho n .  J ame s A .  R ho de s , Go ve rn o  r 
State Hou se 
Co l umbu s , Oh i o  4 3 2 1 5  



M r .  James F .  McAvoy , D i rect o r  
Oh i o  E nv i ro nment al 

Prot ect i on Age ncy 
3 6 1  Eas t B ro ad Street 
Co l umbu s ,  Oh i o  4 3 2 1 5  

M r .  P h i l i p  A .  Wo rkma n , S u pt .  
D i vi s i o n  o f  Sa fety a nd Hygi e ne  
I nd u s t r i a l  Commi s s i on of  Oh i o  
246  N .  H i gh Street 
Co l umbu s , Oh i o  4 3 2 1 5  

D r .  J o h n  H .  Ack e rma n ,  D i rect o r  
Oh i o  Depa rtment o f  Hea l t h  
2 4 6  N .  H i gh St reet 
Co l umbu s ,  Oh i o  432 1 5  

Mr .  Ca r l  Mos l ey ,  Ch i ef 
W i l d l i fe D i v i s i on 
Nat ura l  Resources Depa rtment 
C-4 Bu i l d i ng ,  Fou n t a i n  Squa re 
Co l umbu s ,  Oh i o  43224  

M r . Dav i d  L .  We i r ,  Di recto r 
Oh i o  Depa rtmen t  of Tra n s po rtat i on 
2 5  S.  Front Street 
Co l umbu s ,  Oh i o  4 32 1 5  

M r .  Jame s  A .  Due rk , D i rect o r  
Comm un i ty Devel opment D i vi s i o n  
Depa rtment  o f  Econom i c and  

Comm un i ty Devel opmen t 
30  E a st  B road St reet 
Co l u mbu s , Oh i o  432 1 5  

M r .  Jo h n  M .  Stack h ou s e , D i recto r 
Oh i o  Depa rtmen t  of Agr i c u l t u re 
6 5  S.  Front Street 
Co l umbu s ,  Oh i o  4 3 2 1 5  

M r .  Robe rt S .  Rya n , D i recto,r 
Oh i 0 Depa rtment of Ene rgy 
30 E .  B road St reet 
Co l umbu s , Oh i o  4 32 1 5  

The Hon .  Joh n Y .  B rown , Go ve rno r 
The Ca p i to l  
Fra nk fo rt ,  Ke nt ucky 406 0 1  
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Jack i e  Swi ga rt , Secret a ry 
Nat ura l  Re sources a n d  

E nv i ronmenta l  P rotect i on 
Cap i to l P l a za Towe r 
Frank fo rt , Ke ntucky 40601  

Mr .  Me r l e H .  Stanto n , C ha i rman 
Oc cu pat i on al Sa fety a nd Hea l t h  

Rev i ew Commi s s i on 
104 B r id ge Street 
Frank fo rt , Ke nt ucky 4060 1  

Mr . M i chae l  Rag l a nd , D i recto r  
Oc cu pat i on Sa fety a nd Hea l th 
Cap i to l  P l a za  Tower 
F ra nk fo rt ,  Ke ntucky 4060 1 

M r .  Al Aust i n ,  Commi s s i o ne r 
Bu reau fo r Heal t h  Se rv i ces  
Huma n Resources Depa rtmen t  
2 7 5  E a st Ma i n  St reet 
F ra nk fo rt ,  Ke nt ucky 40601  

Mr . Ca r l  E .  Kay s , Commi s s i on e r  
F i s h  a n d  W i l d l i fe Reso urces  
592  Eas t Ma i n  St ree t  
F ran k fo rt , Kent ucky 40601  

Mr . Frank  R .  Mett s , Secreta ry 
Tra ns po rtat i on Depa rtment  
State Offi ce  B u i l d i ng 
Fra  nk fo rt , Ke ntucky 4060 1  

M r .  Jac k  H .  Segel 1 , Commi s s i on e r  
Comme rce Depa rtmen t  
Cap i  to 1 P l  a za Towe r 
F ra n k fo rt , Ke ntucky 40601  

Mr . R a l p h  Co l d i ron , E xec . D i recto r  
Commun i ty a nd Reg i o n a l Devel opment 
Cap i to l  P l a za  Towe r 
F ra nk fo rt ,  Ke n t ucky 4060 1 

M r .  A 1 be n W .  B a  r k  1 ey I I  
Commi s s i on e r  of  Agr i c u l t u re  
7t h F l oo r ,  C ap i to l P l a za Towe r 
Frank fo rt , Ke nt ucky 40601  



Mr .  Jack  Wi l son , Commi s s i on e r  
B ure au fo r E nv i ronmenta l  Protect i o n  
Cap i to l  P l aza Towe r 
Fra nk fo rt ,  Ke nt ucky 4060 1 

Mr .  Ch este r F oste r ,  E xec . D i recto r 
Po l l ut i on Abatement Autho ri ty 
Cap i  to l An n ex 
Frank fo rt ,  Ke ntucky 40601  

Mr .  Wi l l i am Stu rg i l l ,  Sec ret a ry 
Depa rtment of Ene rgy 
P . O .  Box 1 1888 
Lexi ngto n , Ke nt ucky 40578 

The Ho n .  Lama r Al exa n de r ,  Go ve rn o r  
State Ca p i to l  Bu i l di ng 
Na s h v i l l e ,  Te n n es see  3 72 19 

J .  B .  R i ch es i n ,  Commi s s i o ner  
Depa rtment of La b o r  
5 0 1  Un i o n  Bu i l di ng 
Na s hv i l l e ,  Tennes see 372 1 9  

M r .  Robe rt Tayl o r ,  D i rect o r  
Oc cu pa t i o n al Sa fety 
Labo r Depa rtment 
501  Un i o n  Bu i l di n g 
Na s h v i l l e ,  Tennes see 3 72 19  

Dr .  Eugene W .  Fowi n k l e 
Commi s s  ione r 
Pub l i c  Heal t h  Depa rtme nt 
Ro om 344 ,  Co rdel l H ul l Bu i l di ng  
Na s hv i l l e ,  Ten nes see 3 72 19  

M r .  Ga ry Mye rs , Execu t i ve D i recto r  
W i l d l i fe Re sources  Age n cy 
P • 0 • Bo x 40747  
Nas h v i l l e ,  Ten n es see 3 7204 

Mr .  W i l l i am B .  Sa n s om ,  Commi s s ione r 
Transpo rta t i o n  Depa rtment 
807 H i ghway Bu i l di ng 
Na s h v i l l e ,  Tennes see 3 72 19  

Mr . James C .  Cot ham I I I  
Commi s s  i one  r 
Econom i c  and Commun i ty Devel . 
1007  Andrew Jack so n State Ofc .  Bl d g .  
Na s hv i l l e ,  Tennes see 372 1 9  

6-4 

Mr.  J e re Gr i g g s , Commi s s i o ner  
Depa rtment o f  Agr i cu l t ure 
P . O .  Box 40627 
Mel rose Stat i o n  
Nas hv i l l e ,  Tennes see 37204 

Ms . Ann Tuck , Commi s s i o ner  
Depa rtment of  Co nse rvat i o n  
261 1 West  End 
Nas h v i l l e ,  Ten n es see 3 720 3 

M r .  Ro be rt H .  Wo l l e 
Commi s s i on e r  fo r E nv i ronment 
Bur . of E nv i ro nmental  Hea l t h  Se rv o 
1 5 0  N i nth  Avenue  No rt h 
Te rrace Bu i l di ng  
Na s h v i l l e ,  Te nneseee 37203  

Execut i ve D i rect o r  
Ten n es see Ene rgy Aut ho ri ty 
Cap i to l  Bou l eva rd B u i l d i ng 
Nas h v i l l e ,  Ten n es see 3 72 19  

The Ho no rab l e  J ohn G l e n n  
200 N .  H i gh St reet 
Co l umbu s , Oh i o  432 1 5  

The Hono r ab l e  Howa rd Metzen baum 
1 2 1  East  State St reet 
Co l umbu s , Oh i o  432 1 5  

The Hon o r ab l e Wa l ter  H udd l es to n 
Room 1 36C 
606 Fede ra l  P l ace 
Lou i sv i l l e ,  Ke ntucky 40202 

The Hono rab l e  Wende l l F ord 
34 3 Wa l ke r Ave n ue 
Lexi ngton , Ke ntucky 40504 

The Ho n o rab l e  James R .  Sa s ser  
Federa  1 B u  i l  di ng 
7 1 6  U . S .  Cou rthou se  
Na s h v i l l e ,  Te n n es see  3 720 3 

Mr . Val das V .  Adamk u s ,  Admi n i s t ra to r  
Env i ronmental  Protect i o n  Agency 
2 30  S .  Dea rbo rn Street 
Ch i cago , I l l i n o i s 60604 



Mr . C h a r l es  R .  Jet e r ,  Admi n i st rato r 
E nv i ronment a l  Prot e ct i o n  Agen cy 
345 Cou rt l a nd Street , N E  
At l a nt a , Geo rgi a 3036 5 

M r .  Ron al d  McCa n n  
Reg i o n a l  Admi n i s t rator 
Oc cu p .  Hea l th  a nd Sa fety Admi n .  
Room 3263  
2 3 0  S .  Dea rbo rn  Street 
Ch i c ago , I l l i no i s 6 06 04 

Mr . Robe rt A .  Wende l l  
Reg i o n al Admi n i s trato r  
Occu p .  Safety and  Hea l t h  Admi n .  
Su i t e  587 
1 37 5  Peacht ree St reet , N E  
At l a nt a , Geo rgi a 30309  

Mr .  C h ri s t ophe r Cohe n 
Dept . of  Hea l t h  and  Huma n Se rv o 
300  S.  Wa cke r Dr i ve 
Ch i cago , I l l i no i s  6 0606 

Ms . Sa ra C ra i g  
Pr i n c i pa l  Reg i o n a l  Off i ci al 
Dept . o f  Heal t h  and  Human Se rv o 
1 0 1  Ma ri  ett a  Towe r 
At l a n t a , Geo rg i a 30323  

Off i ce of  En v i r .  P roject Rev i ew 
Depa rtme nt of t he I nte r i o r  
1 75 Jack so n  Bou l eva rd 
Ch i cago , I l l i n o i s 60604 

Mr.  James H .  Lee 
Off i ce  of En v i r .  Proj ect Rev i ew 
Depa rtment of t he  I nt e r i o r  
7 5  Sp r i ng Street , S W  
At l a nt a , Geo rgi a 30303  

M r . Ha  rvey K .  Ne  1 son , D i  recto r 
U . S .  F i s h  and  W i l d l i fe Se rv i ce 
Depa rtment of t he  I nte r i o r 
Fede ra l  B u i l d i  n g , Fort Sne l l i ng  
Twi n C i t i e s ,  M i n ne s ot a  5 51 1 1  
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M r .  Lo ren A .  W i ttner 
Nat l . Ocea n i c  & Atmos ph e r i c  Admi n .  
Depa rtment of Comme rce 
Room 1 40 4 ,  CNA Bu i l di ng 
55  East  Jack son  St reet 
Ch i c aqo , I l l i n o i s 60604 

M r . Pa u l  H emma n 
Nat l . Ocea n i c  & Atmo s pher i c Adm i n .  
Depa rtment o f  C ommerce 
Su i te 300 , 1 36 5  Peachtree St . ,  NE  
At l a nt a , Geo rgi a 30309 

M r . Lawrenc e  M .  Wh i tfi el d  
Fo rest Serv i  ce 
Su i t e  800 
1 720  Peachtree Road , NW 
At l a nt a , Geo rgi a 30309 

Mr . Robe rt En tzmi n ge r  
C l  a rk B u i l d i  ng  
6 3 3  W .  Wi sco ns i n  Ave n ue 
Mi l wa u kee ,  W i scon s i n  5 3203  

Co l . Thomas P .  Nack 
Lou i s v i l l e  D i s t r i ct 
U . S .  Army Corps  of  E n g i n ee rs 
P . O . Box 5 9  
Lou i s v i l l e ,  Kentucky 4 02 0 1  

Co l . Lee W .  Tucke r  
Nas hv i l l e  Di s t r i ct 
U . S .  Army Corp s  of  E n g i n ee rs 
P . O . Box 1070  
Nas h v i l l e ,  Ten nes see 37202  

B r i g .  Ge n .  Scott B .  Smi th 
D i vi s i on E n g i n ee r 
No rth Cent ra l D i v i s i o n  
U .S A rmy Co rp s  of  E n gi neer s  
5 36  S .  C l a rk Street 
Ch i c ago , I l l i n o i s 60605 

Maj . Ge n . Robe rt C .  Ma rs h a l l 
Di v i s i on E n g i neer  
Lowe r Mi s s i s s i p p i  D i v i s i on 
U . S .  Army Corp s of  E n g i neers  
P . O . Box 80 
Vi ck s bu rg , M i s s i s s i pp i  39 180 



Mr . Ma rs ha l l W .  Tayl o r  I I I , D i r .  
Mate ri a 1 s Tra ns po rtat i o n  B urea u 
Ce ntra l  D i v i s i on 

' 

U . S .  Depa rtment of Tra ns po rtat ion  
91 1 Wa l n u t  St reet 
Ka nsa s  C i ty ,  Mi s s our i 64 10 6  

M r .  Jame s  C .  T h oma s ,  D i recto r 
Materi a l s Tran s po rtat i on  Board 
Sout hern  R eg i o n  

' 

1 568 W i l l i ng h am D r i ve 
At l a nt a , Geo rgi a 3 0 3 3 7  

M r .  Don al d E .  T ru l l ,  Admi n i s t ra to r  
Fede ral  H i ghway Admi n i strat i on 
U . S .  Depa rtment of Tra ns po rtat i o n  
1 82 09 D i x i e H i g hway 
Homewood , I l l i n o i s 60430 

Mr . E .  G .  Oak l ey 
D i v i s i on Admi n i st rato r 
Federa l  H i ghway Admi n i s t rat i on 
Federa l  Bu i l d i ng  - U . S . Cou rthou se  
80 1  B ro adway , Rm. A 926 
Na s hv i l l e ,  Te n nes see 3 7203  

Mr . J .  Sha  rpe 
Reg i o n a l  D i recto r  of Ra i l r o ad Sa fety 
Fede ral Ra i l road Admi n i st rat i o n  
U . S .  De pa rtment o f  Tra ns po rta t i o n  
Room 2 1 0 ,  5 36 S .  C l a rk St reet 
Ch i c ago , I l l i no i s 6060 3 

Mr .  Cha r l es  R .  Meyr i c k  
Reg i ona l  D i recto r  of  R a i l road Safety 
Fede ral Ra i l ro ad Admi n i s t rat i o n  
U . S .  Depa rtment of Tran s po rtat i on 
S ui t e  440  A No rt h Towe r  
1 720 Peacht ree Road NW 
At l a nta , Geo rgi a 30309 

M r .  Edwa rd G .  Jeep , D i recto r 
Mi dwest  Reg i on 
Econ omi c Devel opme n t  Admi n .  
U . S  Depa rtment  of Comme rce 
Su i t e  1630  
1 7 5  W .  Jackson  Bou l eva rd 
Ch i c ago , I l l i n oi s 60604 
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Mr . Robe rt M.  Qu i l l i n ,  CHP 
Oh i o  Depa rtment of He a l t h  
246 N .  H i gh St reet 
P . O. Box 1 18 
Co l umb u s , O h i o 4 32 1 6  

Mr . Ch a r l e s  E .  Ox l ey ,  D i recto r  
Sout heaste rn Reg i o n  
Econom i c Deve l opment  Admi n .  
U . S .  Depa rtment o f  Comme rce  
1 365  Peachtree St reet , NE  
At l a nt a , Geo rgi a 30309 

Mr . Al l e n W .  Ne e 1 
Execut i ve D i recto r  
P . O.  Box  1980 6  
Kn oxv i l l e ,  Ten nes see 3 7 9 1 9  

Mayo r C l a rk S .  Al exander 
Oh i o  Val l ey Reg i o n a l  

Deve l opment Commi s s i o n 
Gr i ffi n H al l 
740 Second St reet 
Po rt smout h ,  Oh i o  45662 

J ud ge E xec . James O.  Gu ffy ,  Ch nn .  
Pu rchase  A rea Deve l . D i st r i ct 
P . O .  Box  588 
Mayf i e l d ,  Ke ntucky 42066 

Mr . H a ro l d Hodge s 
Ten n es see Dept . of P ub l i c  Hea l th 
Di v i s i on of A i r P o l l ut i on Contro l  
150  N i nt h Ave n ue No rt h 
Nas hv i l l e ,  Ten nes see 37203  

Mr . Ra l p h  Jen n i ng s , Ch i ef 
Tox i c  S ubstances  Sect i o n  
U . S .  EPA 
34 5 Court l a nd St . , NE 
At l a nta , Geo ri ga 30365  



M r .  Ch a r l e s  Hunt  
PAL L Co rpo rat i o n  
901  N .  Wa s h i ngt o n  St reet 
S u i t e  708 
A l exa nd ri a ,  V i rg i n i a  2 2 3 14  

M r .  R i  c h a rd F ry 
Dame s  & Moo re ,  I nc . 
3399  Tates C reek Road 
Lexi n gto n , Kent ucky 40502  

M r . No rma n H .  T r a v i s 
Ten n .  Dept . o f  Pub l i c  Heal t h  
1 5 0  N i nt h Ave n ue , No rt h 
Na s hv i l l e ,  Ten nes see 3 7203  

Tennessee  Va l l ey Autho r i ty 
A TT N : M r .  La r ry M .  M i l l s ,  M g r .  
Nuc l e a r  Regu l a t i on & Safety 
400 C h est nut Towe r No . 2 
Ch attanooga , Ten nes see 3 740 1  

M r .  J o h n  W i nder  
5 500  F ri e n ds h i  p Bou l eva rd 
Apt . 1 1 1 0 ,  N o rt h  
Ch evy Ch ase , Ma ry l a nd 200 1 5 

M r .  G .  Robe rt Sc hwab l e ,  ( 2 c op i es ) 
Execu t i ve D i recto r  
Oh i o  Val l ey R eg i o n a l  
Deve l opment  Commi s s i on 
740 Seco nd Street 
Portsmo ut h , O h i o  4 5662 

Ms . Jean ne Schmi dt , C l e rk 
Co un ty of Sc i oto 
1 40 Cou rt ho u se 
Po rt smout h ,  Oh i o  45662  

M s .  Wi n i  fred Hep l e r  
1 1 1  S he r ri n Ave nue  
Lou i s v i l l e ,  Ke nt ucky 4020 7 

M r .  John  R .  Th u rma n  ( 7 c op i es ) 
G rou p Head , N EPA 
E n v i ro nment a l  Qua l i ty St aff  
Ten nes see Va l l ey Autho ri ty 
No r ri s ,  Ten n es see 37828 

D r .  Joe l  1 .  K l e i  n 
E nv i ros phe re Co . 
Two Wo rl d Trade Cent e r  
New York , N Y  1 0048 
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M r .  P a u l  C .  Swa rtz , Ch i ef 
P l a n n i ng Se rv i ces D i vi s i o n , 
Sout heast  Reg i on 
Nat i o n a l  Pa rk  Se rv i c e  
U . S .  Depa rtment o f  I nter i o r  
7 5  Spr i ng Street , SW 
At l a nta , GA 30303 

Mr . Joseph  P i d kowi cz 
1 3 5  No rt h  Seneca Road 
Oak R i d ge ,  Ten nes see 3 7830 

Mr . Gene H .  I rrgang 
Prod uct  Ma n a ge r  
Trane  The rma l Company 
Brook  Road  
Con s hohocken , Pen n sy l va n i a  1 9428 

Mr . Wm . N.  Hedema n , D i recto r  
Federa l  Act i vi t i es Off i c e  
U . S .  E PA 
401  M Street , SW 
Wa s h i n gton , D . C .  20460 

M r .  Wi l l i am R .  R hyne  
140 Wi n gh am Road  
Oak R i d ge ,  Ten ne s see 3 7830 

C i ty of Oak R i dge 
ATTN :  M r .  J ames D .  Ha r l es s  
Env i ronme nta l  Hea l t h  S upe rv i s o r  
P . O.  B ox  1 
Oak R i d ge ,  Ten nes see 37830 

Mr.  Ve rnon A.  Tay l o r  
F i el d  Off i ce  Ch i ef 
Nat i on a l  Trans po rtat i on Safety Bd . 
Fede ra l  Bu i l di ng 
Jo h n  F .  Ken nedy A i rpo rt 
Jama i c a , New Yo rk 1 14 30 

M r .  B ruce G .  Hoch 
F i e l d Offi ce C h i ef 
Nat i o n al Tra ns po rtat i on Sa fety Bd . 
60 1 E .  1 2t h  St reet 
Ka nsa s C i ty ,  M i s s o u r i  64 106  

Mr .  J ay Go 1 de n 
F i e l d Offi ce C h i ef 
Nat i o n a l Tra ns po rtat i on Sa fety Bd . 
Su i te 92 1  
1 72 0  Pea chtree Road , NW 
Atl a nta , Georg i a  30309 



R i ck Sonnenbe rg ( 6  cop i es )  
As s i stant to t h e  C i ty Ma n a ge r  
Mun i c i pa l  Bu i l d i ng 
Oa k R i d ge , T N  37 83 0  

Ms . Ruth  Neff 
Tennes see E n v i ronme ntal  Cou nc i l 
P . O .  Box  142 2 
Nashv i l l e ,  TN  37202  

Sarah  Lyn n  Cun n i ngh am 
Loui s v i l l e  Padd l ewheel Al l i a n c e  
1 32 5  Ba rd stown Rd . ,  # 1  
Lou i s v i l l e , KY  40204 

Mr . Tom Eb 1 i n 
As soc i ated Press  
c/o Th e Kn ox v i l l e  Journa l  
2 10  West  C h u rch Ave nue  
Kn oxv i l l e ,  T N  37 90 2  

M r .  W .  M .  Good  
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APPEND I X  A 

DATA TO S U P PORT WASTE MATER IALS I NVENTOR Y ,  I NC I NERATOR 
D I S POSAL RATE EST IMATE S ,  AND I NC I NERATOR FUEL  R EQU IR EME NTS 

A . l  Wa ste Mater i a l s I n ventory 

The maj o r i ty o f  t he  proposed i n c i n erator feedstock s may be  c l a s s i fi ed 

a s  l i q u i d  and  so l i d o rga n i c  wa ste mate r i a l s .  Some i no rgan i cs ,  s uc h  a s  ac id/  

ba se so l ut i on s  and  contam i nated topso i l  from a chem i c a l  l and  fa rm , are a l so  

des i gn ated fo r d i s po s a l  i n  the p ropo sed i n c i n e rato r .  Many o f  t hese wa ste s a re 

contami nated to  va ryi n g  degrees wi t h  PCBs . Tab l e A - I  l i st s  the  est imated PCB 

c oncentrat i on s  i n  the va r i o u s  wa ste mate r i a l s and  the  est imated total  q u a nt i ty 

o f  PCBs removed a nd  s to red . 

From Tab l e  A- I ,  a n  e st imate o f  t he PCB concentrat i o n s  i n  the feed

stock can  be  made . The q uant i t i e s  of  PCBs  i n  t he  a n n u a l  wa ste mater i a l s a re :  

An n u a l  Wa ste Mater i a l s ( 1 98 7 )  

Tota l  PCBs : 
Tota l  Wa stes : 
Pe rcen t PCBs : 

14 , 000  k g/yr 
854 , 000 k g/yr 
1 . 6  pe rcent . 

The q uan t i t i e s  of  PCBs i n  t he s to red wa ste mater i a l s a re :  

Stored Wa ste Mate ri a l s ( by 1 987 ) : 

Tota l  PCBs : 
Tota l  Wa stes : 
Pe rcen t PCBs : 

2 06 , 000 k g/yr 
8 , 800 , 000 k g/yr 
2 . 34 pe rcent . 

The quant i t i e s  o f  PCBs  i n  storage ( a s  l i qu i d s ) wi l l  be a p p rox imate ly  

7 5 , 000 k g  wh i l e  t he tota l l i q u i d s  wi l l  be approx imate l y  2 , 2 00 , 000 k g .  Th i s  
wo u l d prod uce a PCB  concen t rat i on i n  a b l ended wa ste st ream o f  3 . 4  percent . 

Th i s  f i g u re i s  t he  h i ghest  l i ke l y  c oncentrat i on o f  PCBs  fed to the i n c i nera

tor ,  d ue to the con se rvat i ve a s s umpt i on s  made i n  est imat i n g  t he amount  of  

PCB s . 
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TABLE A- I .  WASTE MATER I AL S  I NVE NTOR Y 

Waste Type 

Concent rated PCB 

PCB 01 1 s 

PCB Contami nated O i l 

PCB Cont ami nated O i l 

Hyd roca rbons w i t h  PCB 

F u l l e rs E a rt h  

Sol 1 d  Wa ste 

Oi  rt  

Tot a l  PC B 
conta i n i ng wastesa 

Al l ot her wastes 

Tot a l  wastesa 

Pe rcent PCBs i n  Wa s t e  

Sourc e : K/0 -5222 

Annua l Wa stes 
Assumed PCB Tot aflWaste 
Concent rat i on (k g/y r} 

60t 

5� 

500 ppm 

50 ppm 

2� 

50 ppm 

l ot  

2� 

1 7 , 700 

1 6 , 5 92 

1 3 , 000 

6 , 4 00 

2 0 , 5 00 

1 0 , 900 

24 , 000 

o 

1 1 9 ,000 

735 , 000 

854 , 000 

1 . 6  

a Ent ri es may not sum to t ot a l  due to roundi n g _  

Wa s t es- -i n  
fotaT-PCS - Storage ( 1987 ) 

(kg/yr) (k9} 

1 0 , 620 1 08 , 000 

829 1 2 1 , 500 

6 . 5  690 , 400 

0 . 3  54 , 600 

4 1 1  1 3 7 , 000 

81 , 600 

2 , 4 00 4 8 , 000 

0 6 , 350 , 000 

1 4 ,000 7 , 5 9 1 , 900 

1 . 208 , 000 

8 , 800 , 000 

2 . 34 

------.----------------------

St ored Wa stes 

PCBs i n  Storage (1987) (kg)  

65 , 280 

6 , 1 00 

34 5 

2. 7 

2 , 74 1  

4 . 1  

4 , 800 

1 2 7 , 000 

20 6 ,000 

� I 
N 
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A . 2  I n c i n e rator  D i sposa l  R ate E s t i mates 

An est i mate of the  t ime req u i red to  d i s pose of  the stored wa ste s  can 

be  mad e by c ompa r i ng t he max imum s o l i d s / l i qu i d s  d i s po s a l  rate wi t h  the 
mater i a l s r emoved a n n ua l l y  a nd t hose stockp i l ed .  

The ave rage de s i gn feed rate of  t he i nc i ne rato r wi l l  be a pprox imate l y  

1 , 3 00 , 000  k g/yr fo r l i q u i ds a nd  1 ,4 00 , 000 k g/yr for so l i ds . The i nc i nerator 

wi l l  be capa b l e of  ope rat i ng u p  to  2 5  pe rcent above the  average de s i gn heat 

i nput  of  6 m i l l i o n  Bt u/h r .  S i nce  much  of  t h i s  add i t i on a l  heat i np ut wi l l  

res u l t  from h i gh e r  i n puts  of  l i q u i d  feedstock s ,  t he max imum a n n u a l l i qu i d s 

d i s po sa l  rate can  be  est i mated by mu l t i p l yi ng  t he a ve rage l i q u i d s  d i s po sa l  

rate by a fact o r  o f  1 . 2 5 .  The i nc i n e rato r d i s po s a l  rate s a re a s  fo l l ows : 

wi l l  b e :  

Ave rage a n n u a l  l i q u i d s  d i sposa l  rate : 
Average a n n u a l  s o l i d s  d i s po s a l  rate : 
Max imum a n n u a l  l i qu i d s d i s po s a l  rate : 

1 , 300 , 000 kg/yr 
1 ,4 0 0 , 000 k g/yr 
1 , 60 0 , 000 kg/y r .  

I t  h a s  been e st imated that  the a n n u a l  l i qu i ds / so l i d s  rates fo r 1 987 

l i qu i ds : 81 9 , 000 k g/yr 
so l i ds : 34 , 900  kg/y r .  

The quant i t i es o f  l i qu i ds/ so l i d s  that  wi l l  b e  i n  storage by 1 987  wi l l  

b e  approx imate l y : 

l i q u i ds : 2 , 30 0 , 000 kg  
so l i d s : 6 , 5 00 , 000 k g .  

The i nc i n e rato r operati ng  at i t s max i m um capa c i ty wi l l  have  a ca

pac i ty i n  exces s of  t hat req u i red to d i s po se  o f  an n ua l  materi a l s a nd t h i s 

exces s capa c i ty wi l l  be  used to e l i m i n ate sto red mater i a l s .  The excess  

capac i ty of  the  i n c i n e rato r ( i  . e . , c apac i ty above t he  a n n ua l  mater i a l s removal  

rate ) wi 1 1  be : 

l i q u i ds : 
so l i ds : 

780 , 000  k g/yr 
1 , 3 60 , 0 00 k g/yr . 

Based u po n  these  capac i t i e s , the  sto red mater i a l s cou l d  b e  d i s po sed 

of i n  t he fo l l owi n g  per i ods : 

Per i od to e l i mi n ate  a l l stored l i qu i ds : 
Pe r i od to el i m i n ate a l l sto red s o l i d s : 

3 5  mont h s  ( a p p rox . )  
58 mont h s  ( approx . ) . 
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A . 3  I n c i nerato r  Fue l  Requ i rements  

A s up p l emental  fue l , s uc h  a s  No . 2 fue l  o i l , wi l l  be u sed to prov i de 

add i t i on a l heat i np ut i n to t he i n c i nerator  i n  t he event that heat o f  c ombu s 

t i o n  of  the  feed stock i s  i n s uffi c i ent to ma i n ta i n  i n c i nerato r tempe ratures . 

The max imum quant i ty of  fuel t hat  m i ght be u sed i n  the i nc i nerator  can b e  made 

us i ng t he fo l l owi ng a s s umpt i o n s : 

• The i nc i nerato r wi l l  be o pe rat i ng at i t s  de s i gn  heat a nd ma s s  fl ow 
rat i ngs . 

• The feedstock to t he i n c i nerato r  wi l l  conta i n  t h e  m i n i mum heat i ng 
va l ue fo r the  i n c i nerato r to operate . 

• The addi t i ona l  heat i n put wi l l  come from t he fo s s i l fue l ( No . 2 
fue l  o i l ) . 

The ca l cu l at i on s  proceed a s  s hown i n  Tab l e A-2 . 

Th i s  computat i o n neg l ects the  heat rel ea sed from so l i d s  and  the heat 

a b so rbed by aq ueous  so l ut i o n s .  It a l so a s s ume s a heat i ng va l ue o f  4 1 . 9  x 

1 06 J o u l es/kg  ( 1 8 , 000 Bt u/ 1 b )  fo r No . 2 fue l o i l .  The req u i rement s fo r the 
a i r  feed wou l d  not be  cha nged s i nce t he o r i g i n a l  c a l c u l at i o n s  a s s umed a 6 x 

1 0 9 J ou 1 e s/ h r  ( 5 . 6 mi l l i on Btu/ h r )  fl ow rate wh i c h wou l d  rema i n  constant a s  
l o ng a s  t he heat re l ea se rate i s  co n stant . 

Th i s  va l ue c omputed i n  Ta b l e A-2 i s  the max imum qua nt i ty o f  fue l o i l  

t hat m i ght be u sed to s u p po rt t he i n c i nerato r .  I f  t he heat i ng va l ue o f  t he  

l i q u i d s  to be  fed to  t he i n c i ne rato r i s  g reater  t han  the  m i n imum l eve l s 

s pec i fi ed , wh i c h i s  probab l e ,  t hen l es s  fue l o i l wi l l  be req u i red t han  

i nd i cated . 

The max i mum quant i ty of  fuel  o i l  t hat wou l d  be req u i red fo r t he 

i n c i ne rato r to ope rate at i t s ave rage d e s i g n  rat i ng wou l d  be a pproxi mate l y 

60 . 5 k g/ h r  ( 1 3 3  1 b/ h r ) . Because  of  t he h i gh heat i ng va l ue o f  t he  wa stes , t he 

act ua l  fue l requ i reme nts  wi l l  be somewh at l es s .  
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TABLE  A-2 . I NC I NE RATOR FU E L  REQU I REMENTS COM PUTAT I ON 

I n c i n e rator  des i gn f i r i n g  rate ( average ) : 

K i l n  

L i q u i ds feed rate ( a ver a ge ) : 

M i n imum heat i ng va l ue :  
M i n imum h eat i n p ut from 

l i q u i ds i n to t h e  k i l n ( a verage ) : 

Afterburner  

L i q u i ds feed rate ( a verage ) : 

M i n i mum  heat i ng va l ue :  

M i n imum heat i np ut from l i q u i ds 
i nt o  t he afterbur ner  ( ave rage ) :  

Tota l  

Tota l  heat rel eased i n  i nc i n e rato r 
from o rgan i c  l i q u i d  wastes : 

D i f fe rence between heat re l ea s ed 
from o rga n i c  wa stes and  t he ave rage 
des i gn rat i n g :  

Amount o f  No . 2 f uel r eq ui r ed t o  ra i se 
t he h eat rel ease  rate to t he  average 
des i gn rat i n g :  

6x 109 J o u l e/ h r  ( 5 . 6x 1 06 
Bt u/ h r ) 

8 5 . 4  kg/ h r  ( 188 l b/ h r )  

1 6x 1 06 J / k g  ( 7 , 000 Btu/ k g )  

1 . 4x1 09 J o u l e/ h r  ( 1 . 3x 1 06 
Bt u/ h r )  

84 . 5  k g/ h r  ( 186 l b/ hr )  

2 3 x 1 06 J o u l e s / k g  ( 1 0 , 000  
Bt u/h r )  

1 . 9x 1 09 J o u l es / h r  ( 1 . 9x 1 06 
Bt u/ h r )  

3 . 3x 1 09 J o u l es/ h r  ( 3 . 2x 106 
Bt u/h r )  

2 . 7x 109 J o u l es/ h r  ( 2 . 4x 1 06 
Btu/ h r )  

6 0 . 5  k g/ h r  ( 1 3 3  l b/ h r )  

Sou r ce : Cal cul at i o n s  b a sed o n  data der i ved from K/D - 5222 . 
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AP PE ND I X  B 

TRANSPORTAT I O N  ANALYSES  

Th i s  ap pe nd i x  presents  a d i s cu s s i o n  of  a l ternat i ve rout es fo r 

t ra n s po rt i ng wa ste  mate ri a l s to the p roposed i nc i n e rator  s i te at  ORGDP .  The 

majo r fo cu s of t he a n a l ys i s  i s  the  propos ed rout i ng ,  s i nce e a ch a l ternat i ve 

s ha res a s i gn i f i c a nt po rt i on of the proposed route .  

B . 1  Routes from Port smouth  Ga seou s D i ffus i on P l ant  to  ORGDP 

Pre l im i na ry a n a l y s i s  of the pos s i b l e  routes from t he Po rt smout h  

Ga se ou s  D i ffus i o n  P l a nt i n  P i keton , Oh i o  to t he Oak  R i d ge Gase ou s  D i ffu s i o n  

P l a n t  s hows t h at  the  maj o r  a rtery i s  I n terstate 7 5 .  T he  fo l l owi ng d i scu s s i on 

present s the  propos ed a nd a lterna t i ve rout es from P i keton to O RGD P .  

B . 1 . 1  The P roposed Route from P i keton  t o  ORGD P 

The propos ed route from P i keton to Oak  R id ge ( see  F i gure B - 1 ) c o ve rs 

a pprox i mate l y  656  km ( 408 mi ) .  About 7 5  percent of  t he  route con s i st s  of  

i nt e rstate h i ghway s , a nd 88 pe rcent of t he route ; s  e i ther  a four  or  s i x l a n e  

d i v i ded road . Th i s  route h a s  a mi n i ma l  d i rect contact wi t h  majo r  popu l at i on  

cent e rs . 

The d i stance  from t he P i keton  p l ant  gate  to US  2 3  i s  2 . 1  km ( 1 . 3  mi ) ;  

t h i s  four l a ne ro ad re presents the o n l y  a l t e rnat i ve .  US  2 3  No rt hbound  to US  

35  i s  a fou r  l a ne  road . The  d i stance to the US  3 5  i ntersect i on i s  42  km ( 26 

mi ) of wh i ch about 34 km ( 21 mi ) a re a d i v i ded h i ghway . Th i s  se ct i on  of t he  

route  c rosses  ten  c reek s and  two ri ve rs , a nd i t  a l so  t rave rse s  a l ongs i de 

c reek s j r i  ve rs fo r about 1 1  km  ( 7  mi ) .  

US 3 5  from U S  2 3  to  I n terstate 71 i s  68 km ( 42 mi ) l ong , 36 km ( 2 2 

mi ) of wh i  ch a re four l a n e  d i v i ded freeway s ,  wh i  l e  t he ot he r 32 km  ( 20 mi ) a re 

two l a ne h i g hway s .  Th i s  sect i on c rosses  ten c reek s ,  two ri v e rs , a n d  t h ree 

ra i l  l i n es . It h as s i gn i f i ca nt t ruck traff ic  des pi te t he fa ct that  t he two 

l ane  po rt i on of th i s  sect i on i s  na r row a nd h a s  a n a r row shou l de r .  
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T h e  approxi matel y 7 9  k m  ( 49 mi ) of  I nte rstate 7 1  Sout h  from U S  3 5  to  

I nte rstate  2 7 5  East  c r os ses o ve r  s i x c reeks  a nd r i ve rs a nd o ne  ra i l ro ad l i n e .  

I t  exh i b i t s  stand a rd i nterstate t rave l cond i t i on s , a s  d o  the  5 6  km ( 35 mi ) o n  

t he n ext sect i on  on  I nt e rstate  275  East  to  I nt e rstat e 7 5 .  I nte rstat e 27 5 East  

i s  a s i x  l a ne  h i ghway fo r 32  km ( 20 mi ) of  the 56  km  ( 35 mi ) sect i on ,  and  does 

n ot pass t h rough a ny de nse ly  pop u l a t ed  bu s i n es s  or res i de nt i al a reas  ot  metro

po l i tan  C i nc i n n at i  ( po pu l at i on 383 , 6 00 ) . The road i s  i so l ated and  rel at i ve l y  

unco nges t ed i n  no n - nJSh  h o u r  pe r i o d s , \'kI i ch wou l d be an  i mpo rta nt facto r  to 

con s i de r  i n  the act u a l  sc hedu l i ng of  s h i pment s .  I t  c ro s ses  ove r f i ve c reek s 

a nd  r i ve rs , a nd o ne  ra i l  l i n e .  

An al ternat i ve rou te from P i keton  to  I n te rstate 2 7 5  i s  Oh i o  1 24 , a 

l i mi t ed acc es s ,  fo ur  l ane  h i ghway curre nt ly  u nde r  cons t ru ct i o n .  Was t e  w i l l  be 

t ra n s po rted on  t h i s  route  to I n ters tate 2 7 5  once  t h i s  rou te i s  compl eted 

( wi t h i n  t he n ext 5 to 6 yea rs ) .  

The next sect i o n  of th i s  route con S i st s  of  3 5 7  km ( 222  mi ) o f  

I nte rstat e 7 5  to  t h e  Lake C i ty exi t outs i de of  Kn ox v i l l e .  I nte rstat e 7 5  does 

n ot pa s s  d i rect l y  t h rou gh  a ny v e ry den se ly  pop u l ated a reas .  Howeve r ,  i t  does 

c ome c l ose to the out s k i rts of Lexi n gto n , a l t h ou gh th i s  s h ou l d  n ot represe nt a 

maj o r  p rob l em .  J u st south  of the  Ten ne s see/Kentucky b o rde r ,  t he road a scends 

a nd de scen ds t h rough the Cumbe r l a nd Mounta i n s . I n  the ap prox i mate ly  40 km  ( 2 5 

mi ) s t retc h , fog can  occa s i o n a l l y present a se ri o u s  haza rd .  Howeve r ,  a v i ab l e 

a l te rnat i ve to th i s  s e ct i on  does n ot e xi s t .  I n  t ot a l , a l o n g  t h e  35 7 km ( 2 2 2  

mi ) I n ters tate 7 5  c ros ses  t h i rteen c reek s and  e i ght  r i ve rs a nd l a kes , wh i l e  i t  

pas s es u nde r  two ra i 1  ro ad b r i d ges . 

The d i stance a l ong US  2 5W from I nterstate  7 5  ( Lake  C i ty ex i t )  to  TN  

6 1  i s  about 1 7  km  ( 1 0 . 4  mi ) .  A l t hough Lake C i ty is  a smal l town ( pop u l at i o n  

2 , 000 ) , t h e re i s  some congest i o n  d u r i ng t he f i rs t few k i l ometers t h rough  Lake 

C i ty .  The rema i n de r  of t h i s 1 7  km  ( 1 0 . 4  mi ) s e ct i on to TN 6 1  i s  pr i ma r i l y  a 

two l a ne  road . There  i s  a s i g n i f i cant  amount  of  t ruck  t ra ffi c on  t h i s  road , 

howeve r .  The re i s  on e 4 . 1 2  mete r ( 1 3 1 8" )  c l ea ra nce u n de r  a ra i l ro ad b r i d ge ,  

a s  we I I a s  one b r i d ge ove r a c reek . The d i stance o n  T N  6 1  from U S  2 5W t o  Oak 

R i d ge ( pop u l at i o n  2 7 , 6 0 0 )  i s  8 . 9 km ( 5 . 5  mi ) .  Th i s  road i s  four  l a n es fo r the  

a pprox imatel y o ne-ha l f k i l omet e r  ( 0 . 3  m i ) t h roug h C l i nton . Si x k i l ometers 

( 3 . 7  mi ) s outh of  C l i n to n , T N  61 bo rde rs t h e  C l i n c h R i ve r  fo r ab out 0 . 5 km 

( 0 . 3 mi ) .  
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TN 6 1  l eads to TN  9 5  Southbound  wh i ch pa s ses t h rough  Oak  R i d ge . A 

four l a ne  road co nst i tutes 1 7  km ( 1 0 . 6  mi ) of t h i s 2 1  km ( 1 3 . 2  mi ) sect i o n . 

About 3 km ( 2  mi ) t h rough  Oak R i d ge a re congested , b ut  a center cu rb d i v i des  

the  traff ic i n  th i s  a re a .  TN  95  Sout hbo u nd bec omes T N  58 Sout hb o u n d  fo r t he  

1 . 8 km  ( 1 . 1  mi ) st retch wh i ch l eads to  B l a i r  Road and  t he  ORGDP p l ant  

entra nce . T N  58  Sout h i s  a four l a ne  und i v i d ed  road , wn i l e the 1 . 5  km ( 0 . 9  

mi ) sect i on of B l a i r Road t o  the  p ropo s ed s i te i s  on l y  two l a nes . B l a i r  Road 

represent s t he o n l y  rea so n ab l e ent rance to t h e  O RGDP  i n c i n e ra to r  s i t e , 

rega rd l e s s  of t he  route fo l l owed f rom P i keto n to  Oa k R i dge . 

A pri n c i p a l  ad va nt age of th i s  e nt i re 6 56  km ( 4 08 mi ) route emanates  

f rom t he fact t hat i t  mi n i mi ze s c l o se  contact wi t h  any l a rge pop u l a t i o n  

cente rs . Second l y ,  four l an e  roads a nd i nte rstate h i ghways co nst i tute a l a rge 

po rt i on of the  tota l  l e ngt h .  

B . 1 . 2  Al te rnat i ve Routes : P i keton t o  I nte rstate 7 5  

The re a re t h ree a l t e rnat i ve routes  t o  I n te rstate 7 5  f rom P i keton ( see 

Tab l e  B - 1  a nd F i g ure B -2 ) . A lternat i ve 3 ( US 68 Sout hbo u nd ac r os s  Oh i o )  ra nks  

bel ow the  ot her  two ; a l t ho ug h  i t  i s  the  s ho rtest  route  of t he t h ree , a s u b 

sta nt i a l  pe rcent a ge of th i s  route c o ns i sts  of two l a ne  h i ghway ( ab out 3 7  

percent ) .  Th i s  route  a l s o  c l ose l y  t rave rses a l ong  t he Oh i o  R i v e r  fo r a 

greate r di stance than  do the  othe r two a l te rnat i ve s . 

Al ternat i ve 2 , wh i c h  c ros ses Ke ntucky v i a I n te rs t ate 64 , c ompa res 

favo rab ly  wi t h  A l ternat i ve 1 (the  Inte rstat e 7 1  rout e ) i n  two c ri te ri a .  Th i s  

route  i s  about 6 1  km ( 38 mi ) s ho rte r  than  Al t e rnat i ve 1 ,  a n d  h a s  about a 5 

pe rce n t  greater amount of four l a n e  road . Howeve r ,  u s e  of US  2 3  Sout hbo u nd 

and  then  US  5 2  Ea stbound  res u l t s  i n  pa s s i n g  t h rough  the  n o rt he rn o ut s k i rt s of 

Po rt smout h ,  t h rough  i t s  d owntown di s t ri ct a nd then  t h ro ugh t he eastern fri n ges 

o f  the  c i ty .  I n  a l l ,  t h i s const i tutes a l mo st s i xteen k i l ometers ( ten mi l e s )  

of t ravel  t h rough he av i l y  c o n gest ed  bus i n es s  a nd res i de nt i a l  a rea s . The t ota l  

d i sta nce of t rave l t h rough  Po rt smouth  c a n  be  red uced by c ro s s i ng t he  Oh i o  

R i ve r  at  the  b r i d ge  i n  Po rt smout h .  U S  2 3  Sout hbo u nd l e ads  di rectl y i n to t h i s 

b r i dge and i t  eventua l l y i ntersect s wi t h  I n te rstate 64 i n  Ke ntucky . Howeve r ,  

t h i  s opt i o n  s t  i l l  r eq u i  res t ravel  o ve r  about s i x  k i I omete rs ( fo u r  m i  I es ) of 
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TABLE B- 1 .  DESCR I PT I ON OF P I KE TON TO OAK R I DGE ROUTE ALTERNAT I VE S  

M i n o rc 
Number o f  Number o f  Ma j o r  U r ba n  A rea sb Urban Area s 

A l te r - K i l  omet e rs a Creek s /Streams Ri ve rs a nd Pas s ed Pa s s ed 
n a t i ve R oute Segmen t  (Mi l e s }  C ro s sed Lakes C ros sed Through B� P a s sed Through 

(1 ) P l a n t Ga te - US 2 3  2 ( 1 )  0 0 0 0 0 
US 2 3  No rt h - US 3 5  4 2 (  2 6 )  1 0  2 0 0 2 
US 3 5  West - 1 - 71 68 �4 2 � 1 0  2 0 0 1 
1 - 7 1 Sout h - 1 - 275 7 9  49 4 2 0 0 0 
1 -2 7 5  East  - 1 - 75 56 ( 35 )  2 3 0 1 0 
1 - 7 5  S out h - U S  2 5W ( L a ke 3�7 ( 222 ) 1 3  8 0 1 0 

C i ty )  
Tot a l  604 ( 37 5 )  39 1 7  0 2 3 

( 2 )  P l a n t  Ga t e  - U S  23 2P ) 0 0 0 0 0 
US 2 3  South - US 52 32 20)  2 0 0 0 0 
US 5 2  Eas t - 1 -64 7 2 ( 4 5 )  2 0 1 1 0 
1 -64 West - 1 - 7 5  1 91 ( 1 1 9 )  6 6 1 0 0 
1 - 7 5 S out h - US 2 5W ( La k e  

C i  ty ) 
245{l 52} 10  6 0 1 0 

Tot a l  54 2 ( 33 7 )  20 1 2  2 2 0 

( 3 )  P l a n t  Ga t e  - U S  23 2 ( 1 )  0 0 0 0 0 
US 2 3  Sou th - US 52 32( 20)  2 0 1 0 0 
US 5 2  Wes t - US 68 90( 5 6 � 1 3  3 0 0 0 
US 68 Sou th - 1 - 7 5  9 7 ( 60 5 6 0 0 2 
1 - 7 5  S out h - US 2 5W ( L ake 249{l 5 5 }  1 0  6 0 1 0 

C i ty )  
Tot a l  4 7 0 ( 2 92 )  3 0  1 5  2 

Sourc e :  Di rec t Mea s urement 

a Di s t a nc es a re r ounded to nea res t who l e  n umbe r 

b Major urba n  a reas a re defi ned fo r t h i s s t udy a s a reas wi ch h ad a pop u l a t i o n  of o ve r  2 5 .000 i n  197 5 .  Popu l a t i on da t a  wa s o bta i n ed 
from: U . S .  Department of Comme rc e .  Bureau o f  the Cen s u s . County a n d  C i ty Data  Book 1 9 7 7  ( A  Stat i s t i c a l  Abstract  Suppl ement ) .  U . S .  
Gove r nment Pri nti ng O f f i ce . Wa s h i ng ton . D . C  • •  1 9 7 8. 

c Mi n o r  urba n  a reas are def i ned fo r t h i s s t udy a s  a reas wh i ch h ad a popu l a t i on o f  be twee n 2 . 500 a n d  2 5 .000 i n  197 5 
.----- -- - �-- �- - -- - - � -- - - -- -- -�- - �- - -- ---.---- - - - - - -- - - - - - -.---- - - - - - - - - - - . - - ---------�-----. 
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heav i l y  c onge sted t rave l  t h roug h  Po rt smouth  befo re reach i ng t he b r i d ge .  

F u rthe rmo re , U S  2 3  pas s es t h rough a heav i  l y  c o n gest ed area i n  As h l a n d , KY  

befo re i t  i nters ect s wi th  I -64 . Th u s , t h i s  opt i on does n ot improv e 

A l tern at i ve 2 .  

On t h e  ba s i s of t he  above eva l u at i on , Al ternat i ve 1 rep resents  the  

s a fest route ove r wh i ch to s h i p contami n ated PCB waste  from P i keton to  t he  

p roposed i nc i n e rato r at  ORGDP . Al though  th i s  route i s  l o nge r than  the ot her  

twc , i t  mi n i m i zes c o n gest ed t r ave l  t h rough  de nse ly  pop u l a t ed area s .  F u rt he r

mo re , 95  pe rcent of the  d i stance of t h i s route i s  over  fo u r  l a ne  road s .  

F i n al l y ,  prox i mi ty to major b o di es of water  al o n g  th i s  r oute i s  re l at i ve ly  

sma 1 1 • 

B . 1 . 3  Al ternat i ve Routes : I nterstate 7 5  to ORGDP 

There a re th ree a l t e rnat i ve routes from I nte rstate 7 5 , n e a r  Lak e  

C i ty ,  t o  t h e  O a k  R i d ge Ga s e ou s  D i ffu s i o n  P l a n t  (Tab l e  B - 2 ,  F i gure  B -3 ) .  

Al ternat i ve 2 h a s  some ad va ntage i n  t h at i t  mi n imi zes the  total  mi l es of two 

l ane  h i ghway afte r l e avi ng  I - 7 5  a nd by -pa s s es t h e  Ci ty of Oak  R id ge .  

Al ternat i ve Approac hes  1 a nd 3 h ave abou t 3 2  km ( 20 mi ) o f  two l a ne  road . 

A l ternat i ve 2 i nc l udes about 1 9  km ( 1 2  mi ) of two l ane  h i ghway . Howeve r ,  

Me rch ants  Road and  C l i nton  H i ghway a re very congested roads wi th  nume rou s 

reta i I s h opp i ng mal l s  on  b ot h  s i des of the  road .  F u rthe rmore , a t ruck wh i ch 

exi t s  a t  Me rcha nt s  R oad mu st  n egot i ate metropo l i t a n  Kn oxv i l l e t raff i c ,  both  on  

the  l as t  1 6  km ( 10 mi ) of  I - 7 5  a nd then o n  Me rch a nt s  R o ad a nd C l i n ton  H i g hway. 

A l ternat i ve s  1 a nd  3 c omp l et e l y  avo i d  t he  Kn oxv i l l e  a rea , a nd there

fore , a re better approaches  to Oak R i dge . Al te rnat i v e  1 ( Lake  C i ty exi t )  i s  

c o ns i de red sa fer t h a n  A l ternat i ve 3 ( T N  6 1  e xi t  a t  Bet h e l ) .  U S  2 5W ,  wh i ch i s  

about  1 6  km ( 1 0 mi ) l ong between Lake C i ty and  C l i nton , i s  a w i de two - l ane  

road wi th  t hree l a n e  u pgrades on  h i l l s ,  a nd about  3 km ( 2  mi ) of  four- l a n e  

h i ghway . I n  contrast , t he approx i mat e l y  9 . 6  km ( 6  mi ) o f  T N  6 1 ,  between I - 7 5  

exi t a t  Bet h e l t o  C l i n ton , i s  a n ew l y  rebu i l t  two l a n e  road ; i t  i s  n ot s peci f

i ca l l y  c on st ructed as a t ruck  route and  does not  have t h ree l a ne  and  fou r l ane  

u pgrades a s  does US 2 5W .  T N  6 1  a l so has  one  n a rrow ,  c u rvi n g  sect i o n  wh i ch 

passes  by a n  i ndu st r i a l a rea a nd  f i s h hatc hery .  
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TABLE B-2.  DE SCR I PT I ON OF ALTERNAT I VE APPROACHE S  TO THE ORGDP FROM LAKE C I TY 

Mi no rc 
Numb e r  of Number  of Maj o r  U rban Areasb Urban Areas 

Alter- Kl1  ometersa C re eks/Streams R i ve rs a nd Pas s ed Pas sed 
nat i ve Route Segment (Mi l es} Crossed Lakes C rossed Throullh By Passed Through 

( 1  ) US 25W ( Lake C i ty )  South - 1 6 ( 10 )  0 0 0 0 
TN 61 

TN 61 South - TN 95 10( 6 )  0 0 0 0 1 
TN 95 Sout h - T N  58 2 1 ( 1 3 )  1 0 1 0 0 
TN 58 South - B l a i r Rd . Jffir 0 0 0 0 0 
B la i r  Rd . - ORGDP entrance 3 2 0 0 0 0 0 

Total 52 32 -2- -0- -1- 0 -1-

( 2 )  1 - 75 ( Lake C i ty )  South - 32( 20 )  2 0 0 
Me rchant s Rd . E xi t 

Me rch ant s Rd . - C l i nton 2( 1 )  0 0 0 0 
Hi ghway 

Cl i nton Hi ghway - 1 4 ( 9) 2 0 0 0 
New Ed gelOOre Rd . 

New Ed gemo re Rd . - Bethe l 10( 6 )  0 3 0 0 0 
Val l ey Rd . 

Bethel Va l l ey Rd . - TN 95 16 ( 10)  0 0 0 0 0 
TN 95 North - TN 58 5 ( 3 )  0 0 0 0 0 
TN 58 South - B l a i r Rd . 2( 1 )  0 0 0 0 0 
B l a i r Rd . " ORGDP ent rance sllih 0 0 0 0 0 

Total  4 4 Id 1 0 
( 3 )  1 - 75 ( Lake C i ty ) South - 1 0 ( 6 )  0 0 0 

TN 61 exi t 
TN 61 South - TN 95 20 ( 1 2 )  1 1 0 0 1 
TN 95 Sout h - TN 58 2 1 ( 1 3 )  1 0 1 0 0 
TN 58 South - B l a i r Rd . 2( 1 )  0 0 0 0 0 
B l a i r  Rd . - ORGDP entrance -Jffir 0 0 0 0 0 

Tota l  56 35 -3- -2- -1- 0 -1-

Source : Di rect Meas urement 

a Di stances are rounded to nearest who l e  number 

b Major urban a reas a re def i ned fo r thi s st udy as a reas wi ch h ad a popu l at ion of ove r 25 ,000 i n  1975.  Populat i on da t a  was obta i n ed 
from : U . S .  Depa rtment of Comme rce , Bureau of the Cens us , County and Ci ty Data Book 1 9 7 7  ( A  Stat i st i ca l  Abst ract Suppl ement ) ,  U . S .  
Government Pri nt i ng Off i c e ,  Wash i ngton , D . C . , 197 8. 

c Mi nor urban a reas are def i ned for thi s st udy as a reas wh i ch h ad a pop u lat ion of between 2 , 500 and 2 5 ,000 i n  197 5  

d Tot a l  i s  1 i nstead o f  2 bec aus e Me r chant s Rd . and C l i nton H i ghway b oth pass t hrou gh Kn ox v i l l e .  

o:J 
I 

OJ 
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8 - 1 0 

The on l y  s i gn i f i c a nt  d rawback to  Al ternat i v e  1 i s  t h at US  2 5  p a s ses 

t hrou gh Lake C i ty .  Howeve r ,  previ ou s experi en ce ( wi th s h i pments of s uch 

mater i al s a s  s pent  fue l s )  does not i nd i cate that t h i s p resents  a p rob l em .  

Thu s ,  bec au se  U S  2 5 W  i s  des i gn ed a s  a t ruck  r out e ,  i t  i s  c o ns i de red the bes t  

app roach route t o  the  i n c i n e rato r a t  ORGDP . 

I nt e rstate  9 5  ( " Oa k R i d ge Turnp i ke ll ) wh i ch pas s es t h rough  downtown 

Oak R i dge , i s  a h eav i l y  t rave l ed road . Howeve r ,  i t  i s  a l s o  a good fou r  l a ne  

road wh i ch h as s ome d i v i ded  sect i on s , a s  wel l as s pec i a l  t urn i ng l a n es a nd 

l i g hts . Furt h e rmo re , a t ruck  wh i c h  u ses  TN  9 5  can  t rave l to  B l a i r  Road ( t he  

p l a nt entra n ce ro ad ) wi t ho ut h avi n g  to  make a ny t urn s .  A rout e wh i ch fo l l owed 

b ack roads a rou nd  Oak R i d ge ,  s uc h  as Al ternat i ve 2 ,  wou l d  be l onge r and  wou l d  

i n vo l ve nume rou s  t urn s .  I n  pa rt i cu l a r ,  t he  j un ct i on  of TN  9 5  a nd T N  5 8  h a s  

h ad a rel a t i ve l y  h i g h  frequency of  truck  acc i de nt s  i n  recent  yea rs (The  

i nte rsect i o n , howeve r ,  w i l l  be  u pgrad ed i n  the  nea r fut ure ) .  A ba ck  road 

route a round  Oak R i d ge wou l d req u i re t ru c k s  to t u rn at  t h at i nters ect i on . For  

t hese rea so n s  TN  9 5  i s  cons i de red to of fer t he best f i n a l ap proa ch to  t he Oak  

R i dge i nc i n e rato r .  

B . l . 4 Haz a rdous  Sect i on s  o f  the  P roposed Route f rom P i keton 

As a pa rt of the  ana l ys i s  of the  p roposed routes , acc i dent data we re 

o bta i  ned  fo r ea ch s egment of t he route . Tab 1 e B -3 presents t he re l a t  i ve 

p roba b i l i t i es of a ve h i c l e  be i ng i nvo l ved i n  an acci dent on each  segment  of 

t he  propos ed rout e .  Th i s  a n a l ys i s  i s  bas ed on t he tot a l  n umbe r of ac c i dents  

on  eac h segment , i nc l ud i ng t hose  occu r i ng  at  n i g h t , d u r i ng  peak  t raff i c  fl ows , 

a nd d u ri n g  i nc l ement  weathe r .  It i s  i mpo rta nt to n ote t h at t he  propos ed 

act i on i nc l ude s the  sc hed u l i ng of s h i pme nt s  to  avo i d  per i ods of seve re weather 

( e . g . , sn ow a nd i c e ) a s  wel l as  peak  t raff i c  fl ow pe r i ods . 

The ana l y s i s i n  Tab l e  B - 3 i s  based u po n  t h e  concept of acc i dents  per  

m i l l i o n  veh i c l e-k i l omete rs per  day (AMVKD ) .  Th i s  i s  t he est i ma t ed h i s to r i ca l  

n umbe r  of  acc i dents  fo r a segment we i ghted by the  vo l ume of  t raff i c  and  t h e  

l e n gt h  of t he s egmen t ,  a nd i s  presen ted i n  t he  l as t  co l umn of t he t ab l e . F r om  

t h i s a n a ly s i s ,  i t  may be  seen t h a t  t h e  most  dangerou s sect i on s  o f  t h e  proposed 

route  from P i keton to O RGDP a re :  



TABLE B- 3 .  

Di stance , 
Route Sect i on km (M i l es ) a 

On US 23 i n  Ohi o  

Pi k eton to Wa ve r l y  9 ( 6 ) 
Wa ver ly to Jct Oh i 0 104 S.  20 ( 1 2 ) 

Ch i l l i cothe 
Jct 104 S. Ch i l l i c ot he t o  4 ( 3 ) 

Jct Oh i o  3 5  

On US  35  i n  Oh i o  

Jc t U S  23 E .  Ch i l l i cot he to 7 ( 4 ) 
Jct Oh i o  104 N. Ch i l l i c othe  

Jct  Oh i o  1 04 N .  C h i l l i cot he to  24 ( 1 5 ) 
Jct Oh i o  1 38 

Jc t Oh i o  1 38 to Jct Oh i o  7 53 1 9  ( 1 2 ) 
( two lane ) 

Jct Oh i o  7 53 to end of 4- l ane 9 ( 6 ) 
W .  o f  Was h i ngton Court House  
(Wa s h i ngton Cou rt House Bypa s s ) 

End of 4 - la n e  W. Wa s h i  ngton 1 3  ( 8 ) 
Cou rt Hou se to Jct 1 - 7 1 
( two lane ) 

On 1 - 7 1  i n  Oh i o  

Jct US 3 5  t o  Por t  W i l l i am 1 3  ( 8) 
Port W i l l i am to Jct US 68 1 1  ( 7 ) 
Jct US 68 to Wa rren County 7 Exi t 23 ( 1 4 ) 
Wa rren County 7 E x i t to Jct 18 ( 1 1  ) 

Wa r ren Coun ty 3 1  ( Ki ngs M i l l s 
Ex i t ) 

Jc t Wa rren County 3 1  t o  Jct 1 - 275 1 3  ( 8 ) 

- ---- .. --------

SUMMAR Y OF TRAF F I C  AND ACC I DE NTS ON THE PROPOSED 
ROUTE FROM P I KE TON TO ORGDP 

Tra f f i c  Dens i ty No .  of Traf f i c  Ac c i  dent Ra t e  
Ve h i c l e  per Acc i dents No . per 1 06 Vehi c l e  
2 4  Hour Dayb i n  1980c km per Dayd 

1 1 , 9 1 0  1 8  0. 4 6  
1 1 , 740 52 0. 62 

1 1 , 900 1 3  0. 74  

1 2 , 860 40e 1 . 28 

2 , 980 1 7  0. 6 6  

2 , 3 28 4 7  2 . 94 

2 , 633 1 1  1 . 2 7  

3 , 100 28 1 . 84 

1 2 ,550 20 0. 3 5  
1 2 , 700 1 4  0 . 28 
1 2 , 7 60 79 0 . 7 5  
1 4 , 550 90 0. 92 

2 2 , 3 1 0  62 0 . 6 1  

00 
I 

--' 
--' 



TABLE B-3 . ( Cont i nued ) 

Traf f i c  De nsi  ty �o . of Tra f f i c  Acc i den� Rate 
Di s t ance , Veh i c l e  per Acc i den t s  No . per 1 0  Vehi c l e  

Rout e Sect i o n  km ( M i l es ) a 24 Hour Oayb i n  1980c km pe r  Oayd 

On 1 -275  i n  Ohi o  

Jct 1 - 7 1 t o  Love l a nd E x i t 6 ( 4 )  39 , 1 20 4 5f 0. 53 
Love l a nd Exi t t o  Jct Oh i o  28 7 � 4 )  3 0 , 910  62 0 . 80 
Jct Oh i o  28 t o  Jct Oh i o  32 10  6 )  22 , 7 50 609 0. 73  
Jct  Oh i o  3 2  to Jct Oh i o  1 25 6 ( 3 )  1 3 , 080 4 1 h 1 . 5 3  
Jc t Oh i o  1 2 5  t o  Kentucky L i ne 1 1  ( 7 ) 5 , 830 18  0 . 80 

On 1 -275  i n  Kentuckr 

Oh i o  L i ne to 1 -4 7 1  3 ( 2 )  1 4 , 3 50 1 5  0 . 89 
1 -4 7 1 to Ky 9 3 ( 2 ) 2 0 , 4 26 6 0. 25 
Ky 9 t o  Ky 1 7  5 ( 3 )  25 , 4 99 14 0. 3 1  
Ky 1 7  t o  Di xi e  H i ghway 5 ( 3 )  3 1 , 5 52 3 3  0 . 5 9  
Di x i e  Hi ghway t o  1 - 75 2 ( 1 ) 3 5 , 3 3 1  22 1 . 0 6  OJ 

I 

On 1 - 75 i n  Kentuckr 
N 

1 -2 7 5  to US 42 8 ( 5 )  69, 681 1 69 0 . 83 
US 4 2  to 1 - 71 1 1  ( 7 ) 4 9 , 558 107 0 . 53 
1 - 71  to C r i ttenden 8 ( 5 ) 3 1 , 7 3 6 .  3 3  0 . 3 5  
Cri tten den to W i l l i ams t own 1 9  ( 1 2 )  2 8 , 4 93 1  53 0 . 26 
Wi l l i ams town to KY 32 29 ( 1 8 )  2 1 , 8 7 3  95 0 . 4 1  
K Y  3 2  t o  U S  4 60 1 9  ( 1 2 ) 2 1 ,027 . 37 0 . 2 5 
US 4 60 to 1 -64 1 3  ( 8 ) 3 6 ,  940� 3 6  0 . 2 1  
1 -64 t o  K Y  922 5 ( 3 )  3 9 ,OOO� 29 0 . 4 2  
KY  9 2 2  t o  US  2 7/28 3 ( 2 ) 39 , OOO� 44 0 . 96 
liS 27/28 to 1 -64 3 ( 2 )  3 9 ,OOO� 4 5  0 . 98 
1 - 64 to US 60 2 g� 2 9 , 8 60J 3 1  1 . 7 7 
US 60 t o  K Y  4 1 8 1 0  2 5 ,642 16  0 . 1 8  
KY  4 1 8 t o  K Y  627 1 4  ( 9� 27 , 533 50 0 . 3 4  
K Y  62 7 t o  K Y  876 1 3  ( 8  3 3 ,065 . 32 0 . 2 1  
K Y  8 76 to Berea 24 ( 1 5 )  25 , 4 28� 51 0. 23 
Berea to Mt . Ve rnon 23 ( 1 4  ) 20 ,8691 85 0 . 50 
Mt . Vernon to K Y  80 35 ( 22) 1 9 , 4 08 74 0 . 3 0  
K Y  80 to Cor bi n 1 9  ( 1 2  ) 2 2 , 324 4 6  0 . 29 
Co rbi n to Wi l l i amshurg 21  ( 1 3 )  21 ,428 50 0 . 3 1  
W i l i amsburg t o  Tennessee L i n e  2 7  ( 1 7 )  1 9 ,849 32 1 . 1 6 



Route Sect ion  

On  1-75  in  Tennes see 

Kentucky L i ne to Ca ry v i l l e 
Ca ry v i l le  to Lake C i ty ( U S  2 5W )  

On US  25W i n  Tennes see 

Lake C i ty to C l i n ton ( Tenn 61 ) 

On Tenn 61 i n  Tennes see 

C l i n ton to Ten n 95 

On Tenn 95 in Tennessee 

Ten n  6 1  to Ten n 58 

On Tenn 58 i n  Tennes s ee 

Tenn 95 to B la i r  Road 

Sources as fo l l ows : 

a Di rect Mea s urement 

Di stance , 
km ( M i l es ) a 

4 3  ( 2 7 )  
9 ( 6 )  

1 6  ( 1 0 )  

8 ( 5 )  

2 1  ( 1 3  ) 

2 ( 1 ) 

TABLE B - 3 .  ( Cont i nued ) 

Tra f f i c  De ns i ty 
Ve h i c l e  pe r 
24 Hour Dayb 

1 5 , 390 . 
2 5 , OO OJ 

1 6 , 900j 

1 0 .500j 

1 6 ,OOOj 

9 , 700j 

No . of Tra f f i c  
Ac c i den t s  
i n  1980c 

76 
28 

40 

75 

197 

2 

Ac c i  dent  Rate  
No . per  1 06 Veh i c l e  

k m  pe r  Dayd 

0. 32 
0 . 34 

0 . 4 0  

2 . 5 1  

1 .  6 1  

0 . 3 2  

b ,c State o f  Oh i o ,  1 9 7 8 ;  S t a t e  o f  Oh i o  Depa rtment o f  Sa fety , 1 981 ; Norma n , 1 98 1 ; E t h i ngt on , 1 98 1 ; B rot hers , 1 98 1 ; Eden s , 1 98 1  

d Ca l cu l a t i on from Col umns I ,  2 ,  a nd 3 

e 1 8  of t he 4 0  a c c i den t s  i n  t h i s  s ec t i on occurred a t  i nt e rsect i on o f  Oh i o  1 59 wi t h  US 35 i n  C h i l l i co t he 

f 1 7  of t hese occur red a t  i nt erchange wi t h  US 22 a nd 1 8  occurred a t  Love l a nd E x i t 

g 1 4  of these occur red a t  i n terchange wi t h  Oh i o  32 

h 27 of t hese occur red a t  i n terchange wi t h  Oh i o  1 25 

1979  data  

j E s t i ma t e  

----- - �--� --·---------- �-- · ----- -- - - - - - - - �-- _ _ _ _ _ _  A __ � __________ ____ _ , ______________ _ 
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• U S  3 5  i n  C h i l l i cothe ( 1 . 2 3 AMVKD ) , wi th s peci a l  concern at the 
i nte rsect i o n  wi t h  OH  1 5 9 ;  

• U S  3 5  where i t  i s  a two- l ane road  ( two s egment s ,  2 . 94 and  1 . 84 
AMVKD ) ; 

• US  3 5  By-pass  a rou nd  Wa sh i n gt on Cou rt Hou se ( 1 . 2 7 AMVKO ) ; 

• Sect i on s  of  the  1 - 2 75 By-pass  a roun d  C i nc i nnati  ( 1 . 06 a nd 1 . 5 3 
AMVK D )  ; 

• 1 - 7 5  as  i t  by-pas ses  Lexi n gto n ( 1 . 7 7  AMVKD ) ;  

• TN61 ( 2 . 5 1  AMVKD ) ;  a nd 

• TN  9 5  (Oa k R id ge Turnpi ke ) t h rough Oa k R id ge ( 1 . 6 1  AMVKD ) .  

It s houl d be n oted that t hese s eg ments are a l so t h e  most con gested s egments 
a l ong t he propos ed route , wh i c h  refl ect s i n  the acci dent stat i st i cs ; c areful 

s ch edu l i n g to a vo i d  peak t raff i c  fl ow pe r i ods i n  t hese areas  w i l l red uce t he  

l i kel i hood of a n  acc i dent .  

B . 2 Routes  f rom Paducah  Gaseous  D i ffus i on P l ant to  ORGDP 

Prel i mi n a ry a n a ly s i s of  the poss i b l e  rou tes  from t he Paducah Ga seou s 
Di ffus i o n  P l a nt to t he  proposed i n ci nerato r s i te at t he  Oa k R id ge Gaseou s 

D i ffus i on P l a nt s hows t hat the maj or  a rtery i s  the  I nterstate Route cons i st i n g 

of 1 -2 4  a nd 1 -4 0. The fo l l  owi n g  se ct i on de sc r i bes t he propos ed route a nd 

pos s i b l e  a l ternati ve approaches to  t he  ORGDP . 

B . 2 . 1 The P roposed Route from Paducah to  ORGDP  

The  p ropo sed route from Pa ducah ( popu l at i on 29 , 2 00 ) to  Oak R i dge 

(Tab l e  B-4 ) provi des a d i re ct l i n k between the  two p l a nt s ,  wi t h  473 km ( 293 

mi l of  the approx imate l y  5 06 km ( 3 1 4 mi l d i stance con s i st i ng of  i nterstate 

h i g hway .  The on ly s i gn i f i ca nt congest i o n  prob l em occu rs i n  the Nas h v i l l e  

a rea . Wi th th i s  one except i on , t he route i s  i so l ated . 

KY  1 15 4 ,  wh i ch l eads from the  Padaca h  Gase ou s  D i ffus i o n  P l a nt to  US 
60 , i s  5 . 3  km ( 3 . 3  mi ) l on g .  I t  i s  a wi de ,  t h ree l a ne , h i gh q u a l i ty acces s 

road wh i ch c r os s es two sets of ra i l road t ra ck s .  



�-------- - -----�-� 

TABL E  B-4.  DESCR I PT I ON OF  PADUCAH TO OAK R I DGE ROUTE 

Mi norc 

Number o f  Numbe r o f  Major U r b a n  Area s b Urban Area s 
K i l  omete rsa Creek s /Streams R i  ve rs a nd Pa s s ed Pas s ed 

Route Segmen t  (Mi l e s  ) C rossed L a k e s  C rossed Through Bl Pa s sed Throu9h 

P l a n t  Ex i t  Rd . ( K Y  1 1 54 )  5 ( 3 )  0 0 0 0 0 
To US 60 

US 60 East  to 1 -24 1 4 ( 9) 3 0 0 0 0 

1 -24 East to 1 -65 2 1 9 ( 1 3 6 )  8 8 0 0 0 

1 -2 4  a nd 1 -6 5  Sout h 1 9 ( 1 2 )  0 0 0 1 0 
t o  1 -40 

1 -40 Ea st to  TN 58 235(146) 6 9 0 0 0 

To t a l  491 ( 305)  1 7  1 7  0 1 0 

Sourc e :  Di rect Mea s urement 

a Di s t a n c es a re rounded to nea rest who l e  number 

b Ma jor urban a reas a re def i ned for t h i s  s t udy a s  a reas  wi ch h ad a popu l a t i on of o ve r  2 5 ,00 0 i n  197 5.  Pop u l a t ion da t a  was 
obt a i ned from :  U . S .  Depa rtment o f  Comme rce , Bureau o f  the Cens u s , Countl and  C i ty Da t a  Book 1 97 7  ( A  S ta t i st i ca l  Abs t ra c t  
Supp l emen t ) ,  U . S . Go ve rnment Pri nt i ng Of f i ce , Wash i n gton , D . C . , 1 9 7 8 .  

c Mi nor urban a reas a re def i ned for t h i s  s t udy as  areas  wh i ch h a d  a popu l a t i on o f  be tween 2 , 500 a nd 2 5 ,000 i n  1 9 7 5  
----�--------�-----------�,------�------------�----
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US  60 Eastbound  from K Y  1 1 54 to  I n ters tate 24 i s  a two - l ane  road 

wh i ch i s  1 4 . 5  km ( 9  mi ) l o ng . It pas s es t h rough a ve ry smal l town ( Fut ure 

Ci ty )  and c ros ses  ove r  two c reek s and one set of ra i l road t rack s ; t here i s  one 

na rrow b r i d ge .  A smal l di t ch/c reek a l so runs al o ngs i de t he ro ad i nt e rmi t

tent l y .  Al t hough  US  60  i s  not an  i dea l  road , i t  rep resents  t he  on l y  feas i b l e  

rout e . 

The d i stance on  I n terstate  24 from Paducah  to  I n te rs t ate  65  i n  the 

Nas h v i l l e  a rea i s  ap pro x i mate ly  2 1 9  km ( 1 36 mi ) .  Sta n da rd i nte rstate t ravel  
cond i t i o n s  p rev a i l  ( fo u r  l a ne  d i v i ded h i ghway ) w i th  no  notewo rthy haza rds . 

Th i s  se ct i on  h a s  b r i d ges o ve r  e i ght  r i ve rs a nd l a ke s ,  e i ght c reek s , a n d  four  

ra i l  road t rack s .  

In  t h e  Nas h v i l l e  a re a , Inte rstate  2 4  jo i n s  Inte rstat e 6 5  Sout hbound , 

a nd  h a s  sect i on s  of bot h fou r l a ne  and  s i x l a ne  d i v i ded h i ghway . The 

ap pro x i mate ly  19 km ( 1 2  mi ) sect i on to Inte rstat e 40 pos es s i gn i f i ca nt  

conge s t i on  prob l ems . I t  h a s  n ume rou s  ent rances  and  ex i t s , a s  we l l a s  frequent 

me rgi ng c o n di t i o n s .  A l t ho ugh t he res i de nt i al a nd bus i n es s  a reas  a re set back 

f rom t he road i t se l f ,  t h i s route pa s ses  t h rough  much  of  N a s hv i l l e .  

I nte rstat e 4 0  East  from Nas h v i l l e  to t he  T N  5 8  No rt h Oa k R id ge exi t 

i s  2 35 km ( 1 46 mi ) l ong . I t  c ros ses  n i ne r i ve rs and  l akes , s i x  c reek s , a nd  

a l so runs al o ngs i d e  wate r fo r a tot al of about 0 . 8  km ( 0 . 5  mi ) .  The  f i n al 30  

km  ( 1 9 mi ) befo re the  Oak  R i d ge ex i t  may b e  h az a rdou s .  I n  pa rt i cu l a r ,  a round 

Ha rr i ma n , t he re i s  a n  ap proxi mate l y  1 6  km ( 1 0  mi ) s e ct i on  i n  wh i ch h aza rd ou s  

fog cond i t i ons  freq ue nt l y  deve l op . I n  t h i s  s ame a rea , t here i s  a l so  a steep 

drop  of  ap pro x i mate ly  305  mete rs ( 1000  feet ) .  These c o n di t i o ns h a ve 

cont r i b uted to n ume rou s ser i o u s  acci dents on 1 -40 i n  t he past . De s p i t e  t h i s  

prob l em ,  1 -4 0  seems to be a bette r route t h a n  a ny ot her  a l te rn at i ve .  Howeve r ,  

t hese potent i al l y  d a nge rou s road cond i t i on s  i l l u s t rate t he s i g n i f i c ance of 

ca ref u l s ch ed u l i ng of s h i pme nt s .  

The po rt i o n  of TN  5 8  No rt h , between 1 -40  a nd B l a i r Road , i s  a wi de 

h i gh q u a l i ty ,  two l a ne  ro ad , wi t h  one b r i ef s t retch of four l ane  h i ghway . I n  

t he 1 0  k m  ( 6 . 4  mi ) between 1 -40  a nd B l a i r  Road , T N  5 8  No rt h  c ro s ses over  

C l i n ch R i ver  a nd i t  a l so runs  al o ngs i de a b o dy of wate r fo r about 0 . 1 km ( 0 . 1  

mi ) .  I n  genera l , i t  i s  a good approach to  the  ORGDP i nc i ne rato r s i te beca u se 

i t  a vo i ds t he cen t ra l pa rt of Oak  R i dge . 
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Ove ra l l ,  t h i s Paducah  to Oak R i dge route i s  sat i s factory fo r the  

s h i pme nt of the  wa st e mater i a l s .  H oweve r ,  the  c o n gest ed co ndi t i o ns a round 

Na s h v i l l e ,  as  we l l  a s  t he s h a rp descent and fog potent i a l  a round  Ha rr ima n ,  

represent two majo r a reas  r eq u i ri n g  s peci al  atte nt i o n .  

B . 2 . 2  A l ternat i ve App roaches  t o  ORGDP 

The o n l y  fea s i b l e  route from Paducah to I nt e rstate  40 n ea r O RGDP  i s  

p resented i n  the  p receed i ng s ect i o n .  Howeve r ,  t h e  f i n a l  approach to ORGDP 

from Paducah i n vo l ves a c ho i ce among  a set of a l tern at i ves ( see Tab l e  B-5 a nd 

F i gure  B-4 ) . There a re t h ree a l ternat i ve Oak R i dge ex i t s  off  I n t e rstate 40 .  

Bas ed on  the  eva l uat i o n , A lternat i ve 1 (the  T N  58  No rt h exi t ) i s  t he bette r  

route . Of the  t h ree a l ternat i ve s , TN  5 8  N o rt h  (A l ternat i ve 1 ) i s  t he 

wester nmost exi t a nd res u l t s  i n  the l owest tot al di s ta n ce . A lternat i ve 2 i s  

e l i mi nated a s  a u sefu l  route becau se of  the di stance  facto r .  

The c ri t i ca l facto r wn i ch di s t i ngui s h e s  A lternat i ve 1 from A l tern a

t i ve 3 ( TN 9 5  No rt h ) i s  the  qua l i ty of  the two roads . TN 58  No rt h  i s  a re l a 

t i ve ly  s t ra i gh t ,  wi de , two l a ne  road . Howeve r ,  TN  9 5  No rth i s  a h i l l y  a nd 

cu rvy road wh i c h  c ros ses  ove r two b r i d ge s . F u rt h ermo re , t he 95  No rt h  route 

woul d r eq u i re t h at t he t ruck make a l eft t urn at  the h a za rd ous i nte rsect ion  of  

58  a nd 95 .  The TN 5 8  No rt h  ex i t  at Oak R i dge i s  con s i de red to  be t he  best  

ap proa ch to  ORGDP from Paduca h .  

B . 2 . 3  Haza rdous  Sect i on s  o f  the  P roposed Route f rom Paducah  

As de sc r i b ed i n  Sect i o n  B . 1 . 4 ,  acc i de nt data  h a ve bee n  u s ed to  a s s es s  

t he haza rdou s sect i on s  of the  propo sed routes i n  terms of  the  l i k e l i hood of 

acc i de nt s . Tab l e  B- 6 pres e nt s  t h i s  a n a l ys i s  fo r t he Paducah to O RGDP route . 

F rom the  tab l e ,  i t  may b e  seen that  the  most  d a ngero u s  sect i o ns of  t h i s route 

a re t h ose i n  the Na s h v i l l e  a rea , whe re s ix of t he e i ght  s egme nt s  h a ve  mo re 

than  o ne  acci dent pe r mi l l i on veh i c l e-k i l ometers pe r day . These  segments  a re 

t h e  most co n gest ed o n  the route a nd ca ref u l  s ch edu l i ng cou l d s i gn i f i ca n t l y  

reduce t he haza rd i nv o l ved . I n  addi t i o n , t he  C i v i l Defen se  o rga n i zat i on  i n  

t he Na s h v i l l e a rea h a s  offe red to e sc o rt s h i pment s a nd to as s i st i n  

schedu l i ng ;  accepta nce of t h i s  offe r  cou l d furthe r reduce the poten t i a l  haza rd 

as soci ated wi t h  t h i s po rt i o n  of the  propos ed rout e .  



TABLE B-5.  DE SC R I PT I ON OF ALTERNAT I VE APPROACHE S  TO THE ORGDP F ROM I NTERSTATE 40 AT TN 58 

Mi na rc 

A lter -
� 

( 1 )  

Numbe r of Number of Maj or Urban Areasb Urban Areas 
K l l ometersa Creeks /Streams R i ve rs a nd Pas sed Pas sed 

Route Segment (Mi l es l Crossed Lakes Crossed Through By Pas sed Through 

TN 58 North - B l a i r  Rd . 1O(  6 )  0 1 0 0 0 
B l a i r  Rd . - ORGDP entrance -dffi- 0 0 0 0 0 

Total 13 8 0- -1- 0 -0 -0 
( 2 )  1 -40 ( T N  58) East - TN 162 30( 1 9 )  5 0 0 0 0 

exi t 
TN 1 62 No rt h - TN 62 1 0 ( 6 )  1 0 0 0 0 
T N  62 No rth - Bet hel Val l ey Rd . 3 ( 2 )  0 1 1 0 0 
Bethel Va l l ey Rd . - TN 95 1 3 ( 8 )  0 0 0 0 0 
TN 95 North - T N  58 5 3 )  0 0 0 0 0 
TN 58 South - B l a i r Rd . 2 1 )  0 0 0 0 0 
B la i r  Rd . - ORGDP entrance 3 2 0 0 0 0 0 

Total 66 4 1  6"- -1 - -1- 0 0 
( 3) 1 -40 ( T N  58) East - TN 95 18( 1 1 )  4 0 0 0 0 

TN 61 exi t 
TN 95 No rt h - TN 58 1 6 ( 10)  1 2 0 0 0 
TN 58 Sout h - B l a i r  Rd . 2 ( 1 )  0 0 0 0 0 
Bl a i r  Rd . - ORGDP entrance � 0 0 0 0 0 

Tot al 39 42 -5- -2- 0 0 0 

Source : Di rect Measurement 

a D i s tances are rounded to nearest who l e  numbe r .  

b Maj or u rban areas a re defi ned for thi s study a s  a reas wi ch had a popu l a t i on o f  over 2 5 , 000 i n  1 97 5 .  Popul at i on data was obtai ned 
from :  U . S .  Department of Commerce , Bureau of the Censu s ,  County and C i ty Data Book 1 97 7  (A Stat i st i c al Abstract Suppl ement ) ,  U . S . 
Government P r i nt i ng Offi ce , Washi ngton , D . C . , 1978. 

c Mi nor u rban a reas are defi ned for thi s study as  areas wh i ch had a popul ati on of between 2 , 500 and 2 5 , 000 i n  1 975.  

co 
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TABL E  B-6 SUMMARY OF TRAF F I C  AND ACC I DE NTS ON THE PROPOSED 
ROUTE FROM PADUCAH TO ORGDP 

Traf f i c  Den s i ty No . of T ra f f i c  Acc i dent Rate 
Di stance Veh i c l e  per Acc 1 dents No . per 1 06 Veh ic l e  

Route Sect i on km (Mi l e s ) a 24 Hou r Dayb i n  1 980c km per Day6 

On KY 1 1 54 i n  Kentu� 

P l ant Gate to US 60 5 ( 3 )  e 3 

On US 60 i n  Kentuck� 

KY 1 154 to 1 -24 1 5  ( 9 )  l 1 , 352f 39 0 . 6 5  

O n  1 -24 i n  Kentucky 
OJ 

I 
US 60 to US 45 3 ( 2 )  6 , 81 2  5 0 . 6 2 N 
US 4 5  to US 68 16 ( l 0 )  4 , 390f , 9  1 7  0 . 6 6  0 
US 68 to US 62 nea r G i l bert s v i l l e  1 6  ( 1 0 )  5,220f, 9 1 1  0. 36 
US 62 near Gi l bert svi l l e to US 62 23 ( l4 ) 5 , 220f , 9 1 1  0 . 26 

nea r Kut t awa 
US 62 nea r  Kuttawa to KY 1 39 26 ( 1 6 )  5 , 220f , g 8 0 . 1 6  
K Y  1 39 t o  US 68 1 6  ( 1 0 )  3 , 949 7 0 . 30 
US 68 to US 4 1 A  35 ( 22 )  4 , 3 1 0  10 0. 1 8  
U S  4 1 A  t o  Tennes see L i n e  1 0  ( 6 )  1 0 ,642 4 0. 1 1  

On 1 -24 i n  Tennessee 

Kent ucky L i ne to US 79 7 ( 4 � 8 ,OO09 7 0 . 3 4  
U S  79 to Tenn 4 9  33 (20 14 ,400g 35 0 . 20 
Tenn 49 to US 431 1 7  ( 1 1  ) 1 7 , 300g 28 0 . 26 
US 431  to Exi t No. 40 9 ( 6 )  1 8 , 900g 1 2  0. 1 9  
E xi t  No . 4 0  t o  1 -65 7 ( 4 )  2 0 , OOOg 3 1  0 . 61 

On 1 -65 i n  Tennessee 

1 -24 to E xi t No 87 3 ( 2 )  100 ,OOOg 93 1 . 02 
Exi t No . 87 to 1 -265 2 ( 1  ) 100 , OOOg 73 0 . 96 
1 -26 5 to Ma i n  St . E xi t 2 ( 1 )  100 ,OOOg 74 1 . 10 
Ma i n  St . to Shel by Ave . Exi t 1 ( l ) 100 , OOOg 53 1 . 29 
Shel by Ave . E xi t to 1 -40 1 ( 1 )  100 ,OOOg 39 0 . 80 



Rout e  Sect i on 

On 1 -4 0  i n  Tennes see 

1 -65 to 1 -24 
1 -24 to Ex i t  No . 2 1 5  
E x i t  No . 2 1 5  to E x i t  No . 2 1 6  
Ex i t No . 21 6 to Ex i t  No . 226 
Exi t No . 226 to US 231  
US  2 3 1  to US  70 
US 7 0  to E x i t No . 258 
E x i t No . 258 t o  Ex i t  No . 273 
Ex i t No . 273 to Tenn . I I I  
Tenn . I I I  t o  Exi t No . 290 
E x i t No . 290 to E x i t No . 301 
Ex i t  No . 301 t o  US 1 2 7  
U S  1 2 7  t o  Crab Orch a rd 
Crab Orc h a rd to Ex i t  No . 338 
E x i t  No . 338 to E x i t  No . 34 7 
Ex i t  No . 34 7 to Te nn . 58 

On Tenn . 58 in Tennessee 

1 -4 0  to B l a i r  Road 

Sources a s  fo l l ows : 

a Di rect Mea s urement 

D i s tance 
km (Mi l e s ) a 

3 (2 ) 
3 ( 2 )  
3 ( 2 )  

1 5  ( 9 )  
1 9  ( 1 2  ) 

3 ( 2 )  
3 1  H�� 24 
2 6  ( 1 6 )  

3 ( 2 )  
1 8  ( 1 1  ) 
26 ( 1 6  ) 
1 9  ( 1 2  � 1 5  ( 9  
1 5  ��l 1 5  

1 0  ( 6 )  

TABLE B- 6 .  ( Cont i nued ) 

Tra f f i c  Dens i ty 
Veh i c l e  per 
24 Hour Dayb 

1 00 , 000g 
20, 000g 
2 0 , 000g 
20, 000g 
2 0 , 000g 
20, 000g 
2 0 , 000g 
20, 000g 
2 0 , 000g 
20, 000g 
2 0 , 000g 
2 0 , 000g 
2 0 , 000g 
20, 000g 
2 0 , 000g 
20 , 000g 

8 , 500g 

b , c  No rma n , 1 981 ; Brot he r s , 1 981 ; E t h i ngton , 1 981 ; Eden s , 1981 
d Ca l cu l a t i o n s  der i ved from col umns 1 ,  2 ,  and 3 
e No da ta  
f 1 9 7 9  Da t a  
9 Est  imate 

No . o f  Tra f f i c  
Ac c i den t s  
i n  1 980c 

1 76 
56 
4 6  
76 
24 

3 
4 8  
33 
48 

8 
1 8  
30 
34 
35 
21 
3 7  

1 0  

Ac c i dent R a t e  
No . pe r 1 06 Veh i c l e  

k m  �r Day6 

1 . 4 2  
2 . 4 6  
2 . 22 
0. 7 0  
0 . 1 7  
0 . 1 5  
0 . 2 1  
0 . 1 9  
0 . 26 
0 . 4 2  
0. 1 3  
0 . 1 6  
0 . 2 5  
0 . 32 
0 . 1 9  
0 . 3 3  

0 . 32 
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B . 3  Routes  from ORNL  and  Y-12  to ORGDP 

The re ex i st s  o n l y  o ne fea s i b l e  route  fo r t he t ra n s po rt of  wa stes from 

e a ch of t he Oak  R i d ge a rea p l a nt s  to t he  propos ed i n ci n e rato r  s i t e .  These a re 

p resented bel ow ( See F i g u re B - 5 ) . 

B . 3 . 1  ORNL to  ORGDP 

The approx imatel y 1 1  km ( 7  mi ) t ri p  between ORNL  and  ORGDP i s  on  fou r  

roads , two of wh i ch a re p ub l i c  a nd two of wh i ch a re pr i vate .  Bet h e l  Val l ey 

Road f rom t he ORN L p l ant  towa rds TN 9 5  i s  a good two l a ne  road . About  1 . 6  km 

( 1  mi ) from O RN L ,  Bet he l  Va l l ey Ro ad i nte rsect s  TN  9 5 .  F rom th i s  i nt e rsect i o n  
n o rt h  o n  T N  9 5  t o  t h e  j u n ct i o n wi t h  T N  5 8  i s  5 . 2  ( 3 . 2  mi ) .  T N  9 5  i s  a cu rvy , 

h i l l y  two l a ne  ro ad wh i ch c r os ses o ve r  two r i d ge s  d u ri n g  th i s  s t retch .  Al 

t ho ug h  i t  i s  n ot an  i deal  road , i t  i s  t he best ava i l ab l e  opt i o n . The i n ter

s e ct io n  of  TN 5 8  a nd TN  95 h a s  been t he s i te of n ume r ou s  t ru ck acc i de nt s  i n  

t he pa st . ( Th i s  i nt e rs ect i o n  wi l l  be imp roved s omet i me i n  the  fut u r e ,  

acco rdi n g  t o  t h e  DOE Oa k R id ge t raff ic  depa rtme nt . )  F rom t he i nte rsect i on  of 

TN  58 a nd TN  9 5 ,  t h i s route fo l l ows southbou nd  on  TN 58 to  B l a i r Road , a nd 

t hen o n  B l a i r  Ro ad to t he O RGDP ent ra n ce ro ad . The b revi ty of t h i s  r oute a nd 

t he fact t hat t he i nf requent s h i pment s ca n be se l ect i ve l y  sched u l ed s ho u l d 

fac i l i tate sa fe t ri p s  between ORNL a nd O RGD P . 

B . 3 . 2  Y - 1 2  P l a nt to  ORGDP 

It i s  ap prox i mate ly  10  km (6  mi ) from t he Y -1 2 P l a n t  west on  Bea r 
C reek Road to  TN 9 5 .  I n  t h e  immed i ate v i c i n i ty o f  t h e  Y- 1 2  P l a nt ent rance 

ro ad , Bea r  Creek Road has four l a n es . H oweve r ,  i t  bec omes a two l a n e  i mproved 

road s ho rt l y  t he reafter .  T h i s route then fo l l ows n o rt hbou nd o n  TN  9 5  for  

about  2 . 4  km ( 1 . 5  mi ) ;  d ur i n g  t h i s s tretch TN  9 5  c ros ses o ve r  o ne  r id ge .  I t  

then  i nt e rs ect s wi th  TN  58 ,  wh i c h  l eads to B l a i r Road  and  t he ORGDP  ent rance 

ro ad . 
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APPE ND I X  C 

CHEM I CAL DESTRUCT I ON ALTERNAT I VES  

Th i s  a p pe nd i x  revi ews t he  met hods of  c hemi c a l  destruct i on wh i ch have 
been propo sed fo r PCB  contami n ated mate ri a l s .  The revi ew prese nt s , for  eac h 

of  t hree met hods , a de scr i pt i o n  of  t he p roces s ,  a n  a n a l ys i s o f  i t s  tec h n i c a l  

capab i l i ty t o  de st roy t he wa ste mate r i a l s i n vento ry o f  concern , a nd a n  

a s ses sment of  t he l i ke l y  impact s on t he e nv i ro nment s h ou l d  t h e  a l ternat i ve be  

imp l emented . I n  ge nera l , t hese  methods  d o  not represent tech n i ca l l y  fea s i b l e  

a l tern a t i ves to t he proposed a ct i on . 

I t  must  be  noted that  the a n a l ys i s presented i n  t h i s a ppe nd i x  i s  

b a sed u po n  l i mi t ed i n fo rmat i o n  on t he p roces se s .  Deta i l ed i n fo rma t i on i s  not 

ava i l ab l e  d ue to  the prop r i etary n ature  of  the  processes , a nd the ava i l ab l e 

l i terat ure does n ot addres s a l l of  t he feat ures of  the p rocess  n ece s s a ry fo r 

eval uati on . Whe re rea sonab l e  a s s umpti o n s  wou l d pe rmi t a mo re c ompl ete 

ana l ys i s ,  t hese h a ve been mad e .  I t  i s  b e l i eved t h a t  t he p rocesses  have been 

fa i r l y  presented and  that t he tec h n i ca l  prob l ems a nd env i ronmenta l  i mpact s 

descr i bed here i n a re rea sonab l e e st i mates  o r  ap prox ima t i o n s  to t hose  wh i ch 

wo u l d be encoun tered i f  they we re i mp l emented fo r t he purpose  of  d i sposa l  of 

the wa ste materi a l s de s c r i bed i n  Chapte r 2 .  

C . l  Tec h n i ca l  I s s ues 

There a re a va r i ety of chemi c a l  proces ses that  a re a va i l ab l e to t reat 

d i ffe rent type s of wa ste , howeve r there a re very few c hemi c a l  processes  pres

ent ly  i denti fi ed a s  bei n g  capab l e of  d i s po s i ng  of  PCBs . I t  i s  u ncerta i n  i f  

a ny c hemi ca l  process  can  be u sed to deg rade PCBs i n  t he p resence of othe r 

c h l o r i nated s ubstance s , s uc h  a s  c a rbon  tetrac h l o r i de , wh i c h exi s t  i n  t h e  wa ste 

mate r i a l  i nvent o ry .  I n  addi t i o n , t he wa ste materi a l s wh i c h  req u i re d i spo sa l  

i nc l u de so l i ds a nd  s l ud ge s , s uc h  as  contami nated so i l , a n d  a s i gn i fi can t 

vo l ume of water ;  n o ne  of  the  ava i l ab l e  methods h a s  yet demon strated the capa 

b i l i ty to degrade PCBs i n  so l i ds o r  i n  the  pre sence of s i gn i fi cant  amounts  of 

water .  Fi na l l y , t he re i s  a concern  that  t he method of  d i s po s a l  not  resu l t  i n  
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d i s pe rs a l  of  t he u r a n i um c ontent o f  t he wa st e ma te ri a l  i n  the en v i ronment o r  

i n  a s u bstant i a l  i nc rea se i n  t he  vo l ume o f  u ra n i um contami nated mater i a l  

req u i r i ng extended management and d i spos a l . The process  for PCB a nd ot her 

wa ste d i s pos a l  wi l l  be req u i red to be c ommerc i a l l y  ava i l a b l e i n  1 985 i n  o rder 

fo r a fac i l i ty to be constructed at ORGDP  by 1 987 , t he ex pected ope rat i on a l  

date of  t he proposed i n c i n e rato r .  On t h i s ba s i s ,  devel o pment , pe rmi tt i ng , 

con struct i o n ,  a n d  testi ng  p r i o r  to comme rc i a l deve l o pment must be pe rfo rmed i n  

t h ree yea rs . To meet t h i s sched u l i ng ,  t he PCB d i s po s a l  process  s h o u l d  have 

t hree att r i b utes . These  a re : 

• The proce s s  i s  deve l oped now to a pi l ot sca l e .  

• The proces s  wi l l  d i spose  of  t he wa stes c u r rent l y  i denti fi ed , wh i c h  
cannot b e  d i s posed o f  by c omme rc i a l  fac i l i t i e s . 

• The proces s o pe ra t i on a nd eff l uents wi l l  be e nv i ro nmenta l l y 
acceptab l e . 

On l y  t h ree chem i ca l  proc es ses  a re kn own to have t he potenti a l  fo r 

meet i ng t he  genera l  req u i rements for t he pro posed d i s po s a l  o pe ra t i o n . Thes e  

p rocesses  a re :  

• PCBX p roces s ;  deve l oped by SunOh i o  

• Sodi um naphtha l i de proces s ; devel oped by Goodyear 

• Wet a i r  oxi dat i on ; s i mi l a r to the process  deve l o ped by Zi mpro . 

C . 2  The P CBX P roce s s  

The PCBX p roc ess  ha s been deve l oped by SunOh i o , a partners h i p fo rmed 

by s u b s i d i a r i e s  o f  t he Oh i o  Trans fo rmer Co rpo ra t i on and  Sun  C ompany . The 

p roc es s wa s deve l oped to remove PCBs from t ra n sfo rme r  oi l so  that the o i l  can 

be reu s ed , fo l l owi ng  add i t i o n  of  a new d i e l ectri c mater i a l  to  rep l ace the PCB .  

SunOh i o  i s  seek i ng E PA pe rm i t s  to ope rate a truck  moun ted un i t  and  has  re

ce i ved a pe rmi t fo r l i mi t ed a p pl i cat i o n s .  SunOh i o  d i v u l ge s  l i t t l e i n fo rma t i on 

about t hi s p roce s s  and  t he potent i a l  effl uent s from i t .  
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C . 2 . 1  PCBX P roces s Descr i pt i on 

The PCBX p rocess  ( s ee F i g ure C -1 ) h a s  severa l  ste p s  i denti fi ed a s : 

c hemi c a l  react i on s , f i l t rat i on , de hydrat i on a nd dega s s i n g stage s . The PCB 

c ontami n ated o i l from t he t ra n s fo rmer  i s  heated to  1 80 F ,  reacted wi th  c hem

i c a l s ( l ) a a nd p umped t h ro u gh a bed of Fu l l e r ' s  Eart h ( 2 )  wh i c h  r'emoves 

u n i d en t i fi ed h armfu l  contam i nants  a nd  c l a r i fi e s  t he col o r .  The o i l i s  pro

ces sed t h roug h  vacu um c h ambe rs ( 3 )  where  mo i st ure and un i dent i f i ed ga ses  are  

removed . The c l eaned , d ry o i l i s  then  ret u rned to  the tran s fo rmer  ( 4 ) . 

No i n fo rmat i on on  the  reactants  a nd  q ua n ti t i es u t i l i zed fo r the  

c hem i ca l  react i o n s  i s  ava i l ab l e .  Howeve r ,  S u nOh i o  c l a ims  that  the c hemi c a l s 

to str i p t he c h l o r i n e  from PCB a re not exot i c , but  c omme rc i a l l y  a va i l a b l e  a nd  

rea sonab l y  pr i ced ( Chemi c a l  E n g i neer i n g , 1980 ) . PCBX  i s  a cont i n uo u s  proce s s , 

o perat i n g  at a rate of  5 7  l i te rs ( 1 5  ga l l on s )  o f  fl u i d  pe r mi n ute . I t  o pe r

ate s  at  ve ry l ow tempe rat ures  and pres s ures  ( C hemi c a l  Week , 1 980 ) . 

C . 2 . 2  PCBX Tech n i ca l  Pe rformance  

The PCBX p roce s s  has  red uced PCB l eve l s i n  tra n s fo rmer o i l from 1 , 000 

p pm to 1 p pm a nd  from 1 , 00 0 -1 0 , 00 0  p pm to 50 p pm i n  a s i ng l e  t rea tment .  I n  a 

test  fo r the EPA , t he proce s s  red uced t he PCB  l evel i n  o i l  from 2 55 p pm to 1 

p pm .  At a rate of  1 5 0  m i l l i l i ters pe r mi n ute , i t  red uced p ure PCB so l ut i on s  

to  sol ut i o n s  c on ta i n i n g 7 p pm PCBs  ( So ren son , 1 981 ) .  The re ha s been n o  

demon s trat i on of  i t s effect i veness  o n  materi a l s conta i n i n g water , so l i ds , o r  

ot her  ch l or i n ated materi a l s .  

C . 2 . 3  Tech n i ca l  B a r r i e rs 

The tec hn i ca l  ba r ri er s  to  the PCBX p roce s s  a re ha rd to determ i ne  and  

a n a l y ze d ue to  t he l ack  of  i n fo rmat i o n  on the  p roces s .  Howeve r ,  severa l 

statements  can  be made on  i t s  a p p l i cab i l i ty to  the wa ste i n ve ntory .  

a The pa ren t het i c al n umbers i n  text a re keyed t o  the n umbers d i s p l ayed i n  
F i g u re C - 1  wh i ch s hows t he  PCB X proces s .  
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• The PCBX process  wa s des i gned t o  dest roy P C B  wi t ho ut t he dest ruc
t i on of mi nera l  o i l s  wh i c h conta i n  i t .  DOE ha s the need to di s 
po s e  of  othe r o rga n i c  mater i a l s i n  addi t i o n  t o  PCB s . These  wi l l  
need furt her  t rea tment by e i t her  another  chemi c a l  p roces s  o r  by 
i nc i nerati o n . 

• No i n fo rmat i on  i s  ava i l ab l e on  the app l i cab i l i ty o f  t he PCBX  p ro
ces s to e i t he r  s o l i d  or  aqueous wa ste . The impact of  radi oact i ve 
wa ste on  the p rocess h a s  n ot been determi n ed .  

• Si nce  t he reactan t s  a re not menti oned , t he hand l i ng requ i rements  
for t he  reactants  and  p rod uct s ( a nd a s soc i ated cost s )  cannot be 
determ i  ned . 

• The fi l te r  refuse wou l d  requ i re d i sposa l . However , t he d i s po s a l  
met hod req u i red can not be dete rmi n ed wi t hout t he knowl edge of t he 
fi l t e r  cake compos i t i on . 

• SunOh i o  c l a ims  t hat thi s proce s s  i s  e nv i ro nmenta l l y sa fer than  
i nc i n e rat i o n  becau se i t  i s  a tota l l y  enc l o sed l i q u i d  system at l ow 
temperat ures  and  pres s u res ( Chemi ca l  E n g i nee ri n g ,  1 980 ) .  Th i s  
c l a im cannot b e  di s puted , and i f  va l i d , i s  a ch i ef advantage of 
the proces s  fo r those  mater i a l s fo r wh i c h  i t  i s  effect i ve .  

• SunOh i o  a l so  c l a i ms t hat t h i s proces s us e s  a s i mp l e tec hn i q ue , but 
" i t must  be prec i s e "  ( Chemi ca l Week , 1 980 ) . There fore , s peci f i c  
cond i t i o n s  must be  met to prevent proces s ma l funct i o n ; t he process  
can  yi e l d  a l ow co nve rs i on , res u l t i n g i n  h i gh PCB concen t ra t i on s  
i n  the wa stes from t he p roces s .  

C . 2 . 4  P roba b l e Impacts from t he PCB  X P roce s s  

Because  so l i tt l e i n fo rmati o n  o n  the proces s i s  ava i l ab l e ,  i t  i s  

d i ffi c u l t  to a s se s s  t he p rob ab l e  i mpact s s hou l d  the  PCBX proces s be imp l e

mented on  a wa ste mate r i a l  i n vento ry s i mi l a r to that desc ri bed in Chapter 2 .  

However , severa l genera l  statement s can  b e  made rega rd i n g  t he p roces s a nd i t s  

i m pact s :  

• Becau se t he PCBX proce s s  h a s  not been demonst rated fo r wa ste 
mater i a l s  ot her  than p ure PCBs and  PCBs  i n  o i l , i t  mu st  be a s s umed 
that i t  i s  n ot e ffecti ve fo r t hese and s ome add i t i on a l  d i s po s a l  
process  wou l d  be  req u i red ,  wi t h  as soc i ated e nv i ro nmenta l  impacts • 

• The PCBX proces s res u l t s  i n  a fi l te r  cake of un i dent i fi ed 
compo s i t i on  and  i n  some a i r emi s s i on s  of  un ident i fi ed ga se s . 
The se repre sent potent i a l  adverse impact s on  t he e n v i ro nment , 
i nc l ud i n g  r i s k s  to occupati ona l and pub l i c  hea l t h .  
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• The rate at wh i c h  t he proce s s  ope rates i s  s u ffi c i ent l y s l ow that 
s evera l  un i t s wou l d be req u i red to t reat t he  wa stes wh i ch are 
gen erated at  t he Oa k R i d ge Operati ons  pl ant s .  

• The fa te of t he uran i um contami nati on i n  any wa ste mate ri a l  fed to 
t he  PCBX  un i t  i s  u nknown . 

• The s peci f i c  reagent s a re unknown . Poten t i a l  occupat i on a l and  
pub l i c  hea l t h  a nd safety r i s k s  can not be  eva l uated . These wou l d 
i nvo l ve system recha rge event s  a nd potent i a l  acc i dent event s due 
to  chemi ca l  react i o n s  beyond con t rol . 

C . 3  The Sodi um Napht h a l i de P roce s s  

The sod i um naphtha l i de process  wa s d eve l oped by Goodyear  fo r t he 

de st ruct i o n  of  PCB-contami nated wa ste o i l s .  The p roces s dec h l o r i nate s the  

PC Bs  wh i ch a l l ows the  sepa rati o n  of  the  o i l o r  tran s fo rmer fl u i d  from the 

rema i n i ng mater i a l s .  

C . 3 . 1  P roces s Des c r i pt i on 

The sodi um n a p ht h a l i de p roces s operate s on  a batch ba s i s ( see Fi gure 

C -2 ) a . The sodi um n ap htha l i de i s  prepa red p r i o r  to t he dech l or i n ati o n  step 
i n  a batch operat i o n  ( 1 )  by addi n g  sodi um meta l  to a di s pe rs i ng o i l at  a p p rox i 

ma te l y  2 5  C i n  a n  autoc l ave . The o i l may o r  may n ot be contami nated wi t h  

PCBs . The mi xt ure i s  heated by s team to  1 50 - 1 70 C fo r 5 to  1 0  mi n ute s a nd  

t hen  cool ed by wa ter to  amb i ent tempe rature .  After  coo l i ng to  2 5  C ,  n ap ht ha 

l ene a nd THF a re added to t h e  mi xt ure i n  a mi xi ng  ta n k  ( 2 )  a n d  st i rred for 1 

to  4 hours  at  room tempe rature  to comp l ete t he prepa rat i o n  of  t he reagent . A 

n i t rogen p u rge i s  u s ed to t ran s po rt the  re agent and  to cont ro l  t he rate of 

react i on ( Goodye ar  Ti re and Rubber , 1 980 ) .  

After i t s  preparat i on , t he reagent  i s  added to the  PCB-contami nated 

wa ste i n  a l a rge batch react i on  ta n k  ( 3 )  at temperatu res that  can va ry from 0 

to 50  C a nd i n  p ro po rt i on s  u p  to  5 0  to  100  mo l e s of  reagent pe r mo l e  of  PCBs . 

a The pa rent het i ca l  numbe rs i n  text are keyed to t he n umbers  di s p l ayed i n  
Fi gure C -2 wh i c h shows the  Goodyear  proces s .  
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The res u l t i ng mi xt ure  i s  st i r red for a pe ri od of  t ime at room temperature , 

q ue n ch ed wi th  stoi ch i omet r i c  amounts of wate r ,  a nd , after  four h o u rs o f  mi x

i ng ,  i s  pumped t hrough a fi l ter  ( 4 )  i nto the storage tan k s  ( 5 ) . The tan k s  

h a ve a n  i ne rt n i t ro gen  a tmos p here to a i d i n  keepi n g  t h e  mi xt ure stab l e .  The 

f i l t e r  remove s a s l ud ge conta i n i ng l ong  ch a i n  a romat i c s , and sod i um compound s .  

The s to red mi xt ure i s  pumped to a di st i l l at i on  co l umn ( 6 )  whe re 

s eve ral p rod uct s a re recove red , n ame l y :  THF , n a phtha l ene , a nd  o i l  o r  heat 

t ra n s fe r  fl u i d free of PCB s .  The bottom res i d ue  conta i n s conde n sed  po l y

a romat i c s , sodi um ch l or i de , a nd sod i um hyd roxi de . 

C . 3 . 2  Techn i cal  Performance and B a r r i e r s  

Th i s  proce s s  h a s  been demon st rated to  red uce PCB  l eve l s i n  o i l s from 

18 ,000  ppm to 7 ppm a n d  fr om 3 7  to  39  percent PC B to  600  ppm on  a l aborato ry 

scal e .  A p i l ot pl a nt h a s  been ope rated to reduce PCBs  from 7 50 p pm to  1 ppm .  

The re a re s eve ral  con cer n s  about the ap p l i ca bi l i ty of t h i s process  to t he  PCB 

wa ste i nve ntory propo sed fo r de st ruct i on by t he i n c i nerato r .  They i n c l ude : 

• The proce s s  wa s de s i gn ed for t he  dech l or i n a t i o n  of  l i q u i d  wa ste 
conta i n i ng c hl o r i nat ed o r gan ic  compounds i n c l u di n g  PCB s .  It i s  
n ot kn owD to be fun ct i ona l  fo r the de struct i on of  ot her orga n i c  
l i q u i d  mater i a l s .  

• The process  can n ot ha nd l e  so l i d waste . Goodyear  resea r che rs h a ve 
i nd i cated t hat so l i ds cou l d potent i a l l y  be  t reated i f  the  PCBs  a re 
extra cted  fi rs t .  Th ey h a ve a l so i n di cated t h at , wi t h  modi f i ca
t i on s , t he proce s s  cou l d ha nd l e  PCB-contami nated so l i d s .  Ne i t her 
mo di f i cat i o n  for so l i ds ha nd l i ng nor ext r act i on of PCB from so l i d 
wa ste i s  proven tech no l ogy .  No studi e s  have been comp l eted on 
dec hl o ri nat ion  of so l i ds or  s l ud ges to date . 

• The proces s de pe n ds on  an  a ct i ve re agent  - sod i um n aphth a l i de .  
Aqueo u s  feed s t reams wou l d deact i vate t he reagent , yi e l di ng  a 
h i ghe r content of P C B  i n  t he fi n a l  product s  or  req ui ri ng  a l a rge r  
amoun t  o f  reagent fo r eq u i va l ent  PCB  remova l . Water , a l coho l s ,  
a n d  s i mi l a r  c ompounds  wi l l  rea ct wi t h  the rea gent at room 
tempe rature to fo rm hyd rogen . Th i s  react i on i s  very exot hermi c 
( Ki rk-Ot hme r ,  196 3a , 196 3b ) , l i be rat i n g  s u ffi ci ent ene rgy to rea ch 
t �e auto i gn i t i on tempe rature of sodfum ( 1 20  C ) . I f  a i r o r  oxygen 
i s  presen t ,  the  sod i um wi l l  burn a nd i gn i te t he hydrogen  evo l  ved 
from t he react i o n . Therefo re ,  t h i s react i on represents  a 
potent i a l  fi re a nd expl os i o n  h a za rd req u i ri n g  s peci a l  attent i o n . 
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Goodyear  u ses  n i t rogen b l ankets  and purges  to  p rov i de an  i n e rt 
atmos phere . The eq u i pment a nd  fac i l i t i es n eed to be des i gned 
con s i de r i n g  t he potent i a l fi re and expl os i on ha za rd s .  

• Goodye a r  i nd i cate s  t ha t  l a rge quant i ti e s  of  PCBs wou l d generate 
l a rge q uant i t i e s  of  ene rgy due to the exothe rmi c react i on . Co n 
t r o l  of  run - away tempe ratu re r i se  i n  t he react i o n  wou l d  req u i re 
coo l i n g fac i l i t i es to  d i s pose  of  the exces s  ene rgy . The tempera
tu res a re not con s i dered h i g h  enough  to make energy recovery 
attract i ve ,  howeve r .  

• The p roces s a s  des i gned req u i res u p  to  50  mo l es o f  reagent per 
mo l e  of  ch l o r i n e  to obta i n the des i red PCB removal  effi c i ency .  
The reagent req u i re s  l a rge q uant i t i e s  of  sodi um meta l fo r i ts 
p repa rat i o n .  The react i o n p roduces sodi um ch l o r i de and sod i um 
hyd roxi de a fter  t he react i on i s  q uenched . Recove ry of  the  meta l  
out  o f  the react o r  effl ue nt s t ream may b e  d i ffi c u l t  o r  
unecon omi c a l . I n  add i t i o n , t h e  meta l  i s  extreme l y  d i ffi c u l t  a nd 
dangero u s  to hand l e ;  t he hand l i n g d i ff i cu l t i e s  are d i rect l y  
propo rt i on a l  t o  t he q uant i ty u s ed . 

• Goodyear  e st i mated a raw mater i a l  cost  of  1 -2 cent s  ( E l ect r i ca l  
Week , 1 981 ) pe r po und  of  PCB p roces sed . Howeve r ,  t h i s cost  
depends  on  t he pr ice  of  s pec i a l ty c hem i ca l s  ( sodi um , THF , n a p h 
tha l ene ) wh i ch change con stant l y .  A rough e st i mate of  raw mate
r i a l  costs a s s umi ng  that t he so l vent s  a re reused , a nd ba s ed on  
eq u i va l ent amoun ts  of  sod i um meta l , l i es i n  the  cost  ra nge from 
$0 . 2 5  to  $8 . 1 6  per pound of PCB  conta i n i n g 4 2  pe rcent ch l o r i n ea • 
Th i s  c ost  wi l l  change depend i n g o n  chem i ca l  p r i ces , t he amount  of  
ch l o r i n e  i n  t he  PCBs , a nd the p re s ence of  other  c h l o r i nated o r  
aqueous materi a l s ,  a nd  t he amount  o f  sodi um meta l req u i red t o  take 
t he react i o n to c omp l et i on . Ca p i ta l  costs of  t he p roces s fac i l i 
ti e s  have not yet been rel eased by Goodye a r .  

• The econom i cs o f  t he system depend on  so l vent recovery .  The 
so l ven t s  (THF  a nd napht ha l en e ) a re rec ove red i n  a d i st i l l at i on 
co l umn , a process  wh i ch i s  b oth  cap i ta l  cost and energy i n ten s i ve .  

• The compos i t i o n  of t he wa ste p roduct st reams has  not yet b een  
dete rmi n ed .  React i o n mechan i sms a re a l so  unknown . Becau se  of t he  
h i g h  react i v i ty of t he chemi ca l s u sed to  dech l o ri nate  PCBs , t he re 
i s  a potent i a l  fo r t he react i on to  yi e l d di fferent p roducts 
depe nd i ng on the temperature  and reactants  p resent .  

• The wa ste p rod uct s are l i ke l y  to b e  haza rdou s  mater i a l s .  Pro
vi s i o ns  fo r p rotect i on of  h uman sa fety need to b e  made i n  ca s e  of  
acc i denta l  s p i l l age o r  proce s s  u p set that  may c a u s e  h uman contact 
i n  t he o perati ng p l ant  o r  dur i n g  f i n a l  d i s po sa l . 

a Ap r i l , 1 981 p r i c es .  
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C . 3 . 3  Probab l e Impact s 

Al t hough  mo re i s  kn own abou t the sodi um n aphtha l i de proce s s  than  the 

PC BX proc es s ,  t he rea ct i o n s ,  t he compos i t i on of i nt e rmedi ate process  streams , 

and  the  ch a racter i st i cs of  em i ss i on s  and  effl uents  a re u n k nown at presen t .  

Howeve r , s eve r al gene ra l  stat ements  can b e  made rega r di n g  t h e  probab l e  e n 

vi ro nmental  impact s a s so ci ated wi t h  the u se o f  the sodi um n a phtha l i de proce s s  

on  a wast e materi a l s i n ve n to ry s uch a s  t h a t  de scr i bed i n  Chapt e r  2 .  

• The process  u ses s evera l  h i g h l y  rea ct i ve a n d  potent i al l y h a za rd ous  
subs tances ( t et rahyd rofuran , n ap ht ha l ene , meta l l i c sOdi um ) .  The 
ha nd l i ng of t h es e  mater i a l s  presents a potent i a l occu pat i o n al ri s k  
a s  we l l  a s  a ri sk  t o  t he env i ronment  a n d  t o  pub l i c  heal t h .  

• The proce s s  i t sel f i s  a se r i es of comp l ex and  potent i a l l y  d i f
f i c u l t  to contro l  ch em i c al rea ct i o n s  wh i ch i nc reases t he  r i s k  of 
acci dent re l ea se of t he materi a l s i nvo l ved . 

• The process  re su l t s  i n  a va ri ety of  toxi c ,  h aza rdou s ,  a n d  env i 
ro nment al ly  undes i r ab l e  emi s s i o ns a nd effl ue nts req u i ri n g  s ub
seq ue nt t reatme nt .  These i nc l ude l on g  cha i n , a romat i c ,  and  
po l yaromat i c  hydrocarbo n s ,  so l vent s ,  sod i um c hl o r i de , and  sod i um 
hyd roxi de .  Pe r vol ume o f  PCB  de stroyed , a l a rger amount  of 
di s so l ved so l i ds ( s a l t s )  a n d  hydroca rbon effl uents  i s  l i kel y ,  
compa red t o  that wh i ch wou l d  be produced by the propo sed 
i n ci n e ra to r .  

• The process  r eq u i res a s i gn i f i  ca nt amount of ene rgy a nd generates 
a l a rge amo u n t  of wa ste heat . 

• The proces s  wou l d proba b l y  resu l t i n  a s i gn i fi cant i nc rease i n  the 
vo l ume of rad i oa ct i ve l y  cont ami nat ed mater i a l s ,  g i ve n  the wa ste  
i nve nto ry c h a racter i st i cs .  Th i s  wou l d  l i ke l y  resu l t i n  i nc rea sed 
rel ease of rad i oa ct i vi ty to the e n vi ro nment . 

• An ot her di s pos al met hod woul d be req u i  red  for the so 1 i d wa ste 
mater i a l s i n  t he i nventory ,  wi t h  a s soc i ated env i ronmenta l  i mpact s .  

C . 4  Wet Ai r Ox i dat i on 

Wet a i r oxi dat i o n  proce s ses  have been deve l oped fo r the purpose  of 

destroyi ng o rgan i c  wastes t hrough ox i dat i o n  at mo de rate t emperat ure s .  

Al t hough there a re a va ri ety of  wet a i r oxi dat i on proce s ses , mo st  s ha re t he 

cha r acter i st i c s de scr i b ed i n  t h i s sect i o n . 
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C . 4 . 1 P roce s s  Descr i pt i o n  

Wet a i r oxi da t i on processe s oxi d i ze orga n i c  matter i n  a water-o rga n i c  

emu l s i on  at e l evated t empe rat ures a n d  pres s ure wi t h  compres s ed a i r ( see F i gure 

C-3 ) . The aq ueou s wa ste i s  m i xed by s pa rg i n g compressed a i r i nto the mate

ri al , wh i ch i s  preheat ed ( 1 ) , a n d  fed i n to the reactor by a h i g h - pres s ure 

p ump .  If  addi t i on a l  heat i s  req ui red , steam i s  i nj ected i nto the  reactor .  

The ox i dat ion  react i o n  ( 2 )  i s  exothe rm ic  a n d  w i l l f u rt her  ra i se t he  

temperat u re of  t he m i xt ure to  de s i gn  cond i t i on s .  These cond i t i on s  vary from 

3 5 0  p s i g  a t  175  C to  3 0 0 0  p s i g  at 320  C .  The de gree of o x i da t i o n  de pends o n  

t he tempe rature  a n d  t he res idence t i me .  After  t he ox i dat i on i s  f i n i s hed , t he 

m i xt ure from the reacto r pa s ses t hr ou gh a heat ex cha n ge r  ( 1 )  wh i ch preheat s 

t he i n com i ng reacta nt s . The m i xt ure then i s  d i scha rged i nto a sepa rato r ( 3 ) . 

He re , s pent a i r ,  ca rbon d i o x i de , a n d  steam a re di se ngaged  from t h e  m i xt ure 

wh i ch t hen  i s  d i scha rged and sent fo r d i s po sa l . 

C . 4 . 2  Techn i ca l  Pe rfo rman ce and  B a r r i e r s  

The wet a i r oxi dat i on proce s s  has  been u sed to  de st roy o rga n i c  

chem i c a l s  i nc l udi n g  some ch l o r i n at ed a r omat i c  c ompounds o n  a c OOlme rci a l  sca l e .  

Howeve r ,  t h i s  proce s s  ha s n ot been demon st rated to dest roy o r  dech l o r i n ate 

PCB s . 

There a re  seve ra l poten t i a l p rob l ems a s so c i ated wi t h  a p pl y i n g  t h i s  

proces s to t h e  wa st e mate ri al  i n ve n to ry :  

• The pri n c i  p al ba r ri e r  i s  the pres umed i n a b i  1 i ty of the proce,s s to 
oxi d i ze PCBs . Th i s  proce s s  doe s not meet DOE n eed s u n l e s s  u sed i n  
co nj un ct i o n  wi t h  the sod i um n apht h a l  i de , t he PCB X , o r  an  i n ci ne ra 
t i on proces s .  

• The wa ste i nv e nt o ry conta i n s  so l i d  mater i a l s and rad i oact i ve 
mater i a l s .  Ap p l i cab i l i ty of t h i s  process  to t hese types of waste  
i s  un kn own ; p ump i ng  of so l i ds a t  h i g h p re s s ure  i s  d i ffi cu l t and 
r eq ui res fr eq uen t  ma i ntenance . 

• The proces s fl ow rate i s  u n known . Seve r al reacto rs c oul d be 
req ui red to d i spo se of the wa ste i n ventory o f  the  Oak R i dge 
O pe rat i o ns fac i l i t i e s .  
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• The process  wi l l  read i l y  oxi d i ze h i gh mol ec u l a r we i ght compounds  
to b i odegradab l e  l ow mo l ec u l a r we i ght i nte rmedi ates s u ch a s  acet i c  
ac i d , methano l ,  a nd fo rma l dehyde . Sma l l e r toxi c rad i ca l s a re 
com p l et e l y o x i d i zed to ca rbon d i ox i de .  S u l f ur c om pounds con ve rt 
to s u l fates and  n i trogen compounds  to ammo n i um carbon ate , s u l fate , 
o r  n i t rate s . These effl ue nts  w i l l r eq u i re e i t her  b i o l og i c al o r  
phy s i ca l /chem i ca l  t reatment be fore fi n a l  d i sposa l  o r  may be 
rec ove red • 

• The ga se ou s  emi s s i on s  may req u i re sc rub bi ng o r  i n c i n e rat i on 
t reatment  fo r vo l a t i l e  hyd roca rbon s ,  n i t ri des , a n d  cya n i d e s .  

• Proces s  cos t s  a re not i dent i f i ed , b u t  h i gh ca p i ta l  cost i s  
expe ct ed bec au se t he proces s req u i  res pr i o r  a nd/or post -t reatme nt 
fo r PCB , aq ue ou s  effl uent s ,  a nd ga se s ,  a n d  must be c h l o r i de 
res i stant at  h i gh temperat ure s .  

C . 4 . 3 P robab l e  E n v i ronmenta l  Impact s 

Th e majo r eff l ue nt s  of t he system woul d be PCBs  ( i f  n ot treated pr i o r  

t o  the proce s s ) , l ow mo l ecu l a r  we i g ht  o rga n i c s and potent i a l tox i c ga se s .  Al l 

th ese effl ue nt s wi l l  r eq u i re further  treatment be fo re fi n al di s po sa l . The 

d i s po s a l  method wi l l  de pe nd on wh i ch proce s s  i s  ut i l i zed to  fi n a l l y  decompose  

t h e  materi  a 1 s .  

S i nce t he we t a i r oxi dat i on method wi l l  not de stroy PCB s , a secondary 

o r  fi n al di s pos al  met hod woul d be req u i red to comp l ete ly  proces s a l l t he 

wa stes . The impact s of the combi ned p roce s se s  can on l y  be  e st i mated at  t h i s 

poi nt , b ut bec au se at  l east  two proces se s must be u s ed , t he e n v i ronmenta l  

impact s cou l d be  greate r t ha n  fo r a s i ng l e stage proce s s . I f  fo r exampl e ,  t he 

f i n a l  proces s i n g  we re ache i ved by i n ci nerat i o n , t he i m pa ct s  a l ready as ses sed 

fo r the propo sed i nc i nerator wou l d have to  be added to t he impact s created by 

t he i nc l u s i on  of t h e  wet a i r  ox i dat i on proces s .  There fore , the pos s i b l e 

impact on  the env i ronment  cou l d be s i gn i f i cant for t h i s proces s .  

C . 5  Summa ry 

No ne of t he chem i c a l  destruct i on met hods has  been demon st rated fo r 

the di s pos al of t he ent i re wa ste i n ve n to ry de sc r i bed i n  Ch apte r  2 .  Thu s ,  

wh i l e each i s  effect i ve fo r some po rt i on of the wa ste i n ventory , each wou l d 
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req u i re an ad di t i ona l  met hod , s uc h  as an  i nc i nerato r ,  fo r t he  di sposa l  of  the 

rema i n i ng wast es . In ad di t i on , each prod uces effl ue nts  a nd emi s s i o n s  wh i ch 

conta i n ( o r  may conta i n )  orga n i c  chemi cal s req u i r i ng  further  t reatment  o r  

i n ci ne rat i on . 

Each of the chemi cal de struct i on met hods wou l d i mpose en vi ronmenta l  

i m pa ct s  i n  ad di t i on to t hose as so ci ated wi t h  t he auxi l i a ry t reatment of  re

ma i n i ng wa ste mater i a l s .  These i n c l ude : 

• Oc cu pa t i ona l  hea l t h  and safety r i s k s  due to acc i dent , expo s ure t o  
re age nt s ,  a nd expos ure t o  h a za rd ou s  o r  tox i c effl  ue nt s a n d  
emi s s i on s ; 

• P u b l i c  heal t h  ri s k s  d ue to expo s ure  to reagent s  a nd  haza rdous  o r  
tox i c  ef fl ue nts  a nd emi s s i on s ; 

• I ncreases i n  vo l ume of was te  mater i a l s  cont ami n ated wi th  ura n i um ,  
wi th  i n creased wa ste management  and  di s po sa l ; 

• I n c reases  i n  wa terbo rne effl uen ts , pa rt i cu l ar l y d i s so l ved s o l i d s 
a nd pos s i b l y  hydrocarbo n s  ( es pe ci al l y  t r ue of t he sodi um 
naphtha l i de proces s ) ; 

• I n creases  i n  a i r emi s s i on s ,  p r i ma r i l y  emi s s i o n s  of vo l at i l e  
o rga n i c  c om pound s .  

I n  ad di t i o n , one  o r  mo re of the proces ses  wou l d r eq u i re :  

• La rge q ua nt i t i es of expens i ve a nd h a za rdous  re age nt s ;  

• S i gn i f i ca nt ene rgy resource s ; a n d/or 

• S i gn i f i ca nt coo l i ng ,  t hr ough the u se of coo l i ng wate r .  

F i n al l y ,  s i n ce each of t hese a l te rnat i ves  o perat es at l ow o r  un known rates 

each cou l d req u i re mo re than one un i t  to  d i s po se of t he wa ste mater i a l  to 

wh i ch it i s ap p 1 ic ab 1 e • 

I n  s umma ry , n o ne  of the chemi cal dest ruct i on al ternat i ve s  ca n d i s pose 

of  t he e nt i re wa st e mater i a l s  i n ve n to ry n ow at t he  DOE  Oa k R i d ge O pe rat i o n s  

p l a nt s . I n  addi t i on , n o ne  i s  cl ea r l y  env i ronmenta l l y  preferab l e  to the  

pr opos ed i n ci ne ra to r  for t h os e  was tes to  wh i ch it  i s  app l i c ab l e .  
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1978a 

Nu c l i de Perimeter 

90SR 0.4 5 

1 3 7C s  2 . 50 

226R a 0 . 80 

234 U 0 .46  

2 3 5U 0 . 02 

238U 0 . 33 

238pu 0 . 002 

239pu 0 . 04 

Sou rces a s  fo l l ows : 

a Y/UB - 1 0  
b Y/UB - 1 3  
c Y /UB - 1 5  
d Bowen , 1979 

TABLE D-1 .  ORGDP PER I ME TER AND R EMOTE S I TE RAD I ONUC L I DE CONTENT 
IN SO I L  AS COMPAR ED TO NATURALLY OCCUR R I NG LEVE LS 

( pC i /g d ry we i ght ) 

1979b 

Remote Peri meter  Remote Perimeter 

0.40 0 . 25 0 . 29 

2 . 00 1 . 9  1 . 7  1 . 85 

1 . 20 1 . 05 1 . 3  

0 . 50 0 .4  0 . 52 0.4 5 

0 . 03 0 . 2 5  0 . 02 0 . 02 

0.4 3 0. 29 0.4 3 0. 32 

0.001 7 0 . 00 1  0 . 00 1  0. 002 

0 . 03 0 . 02 5  0 . 03 0 . 02 

1980c 

R emote 

0.4 0 

1 . 7  

0 . 4 6  

0 . 02 

0 . 38 

0 . 001 

0 . 02 

Na tura  l l yd 
Occu r r i ng 

0 . 81 

0 . 7  

0 . 65 

CJ I 
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TABLE  0 - 2 .  ELEME NTAL CONTENT O F  SED IMENTS I N  POPLAR CREEK  
AND THE CL I NCH R IVER I N  TH E V ICI N I TY OF  THE O RGDP 

1 9 78a 1979b 1 980c 
Mean  (Range }  Mea n  (Ra nge )  Mea n  (Ra nge )  

E l emen t  ( p pm) ( p pm ) ( p pm )  

Ura n i um 18  ( 4- 95 )  2 1  ( 1 - 184 ) 9 ( 1 -3 1 )  

Me rcu ry 7 ( 0 . 2 -2 1 ) 8 ( 0 . 2 -3 5 )  8 ( 1 - 1 9 )  

Le ad 47  ( 3 0-54 ) 5 1  ( 3 3-68 )  3 5  ( 1 2-57 ) 

N i cke l  92 ( 3 0 - 388 ) 1 4 5  ( 3 0- 790 ) 72 ( 1 4- 198 ) 

Cop pe r 61 ( 2 0- 16 5 ) 7 7  ( 1 5 -4 1 2 )  58  ( 1 1 - 1 2 0 )  

Z i n c  105  ( 6 0 - 1 6 9 )  1 1 0  ( 47 -23 7 )  1 0 1  ( 3 2 - 168 )  

C hrom i um 7 7  ( 4 3 -23 7 )  1 0 7  ( 2 5 -244 ) 83 ( 1 4- 17 5 )  

Ma n ga nese  814 ( 51 1 - 1875  ) 5 18 ( 36 0- 985 ) 7 6 9  ( 3 9 1 -2409 ) 

Cadm i um  < 5  <5  2 

Sou rces a s  fo l l ows : 

a Y/UB- 1 0 . ( 1 4 s amp l i ng s i tes  i n  Ea st Fork , Pop l a r  Creek , 
a n d  t h e  C 1 i n c  h R i ve r • ) 

b Y/U B -1 3 .  ( Same a s  n ote  a . )  

c Y / U B - 1  5 • ( S a me as  n ot e a . ) 

d Bowen , H . J .M . , 197 9 

Nat ural l y  
Occu r ri n gd 

Mea n 
( p pm )  

3 . 1  

0 . 1 9  

1 9  

5 2  

3 3  

1 50  

72  

7 7 0  

0 . 1 7  
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TABLE  0-3 . CHEM I CAL ANAL YS I S  OF  GROUNDWATER  
FROM O RGD P WELL NUMBER 5 

Concentrat i on 
Pa rameter  mg / l  

Cadmi um 
C h r om i um 
Cop pe r  
F l uo r i de 
N i cke l 
Uran i um 
Z i nc 
Tot a l  Orga n i c  Carbon 
Me rcury 
Le ad 
Ma ngane se 
p H  

So u rce : Lo ng , J u ne  1 981 . 

a Detect i o n  l i mi t 

0 . 002a 
0 . 01 4  
0 . 004a 
1 . 8 9  

<0 . 0 1  
0 . 002  
0 . 06 

1 5 . 6  
0 . 0 0 1  
0 . 0 1  
0 . 0 1  
8 . 6 
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AP P E ND I X  E 

REGULATE D  A I R  POLLUTANTS 

The fo l l owi n g  i s  a l i st of reg u l a t ed a i r po l l utant s .  T h os e  ma rked 
wi th  a n  aster i s k  a re t he  c r i ter i a po l l uta nt s .  

Sou rce : 4 5  F R  5 2 7 3 2 .  

Ca rbon Monoxi de* 
N i t ro gen  Ox i des * 
S u l f ur  D i ox i de* 
Pa rt i cu l a te  Matter* 
Ozo ne* ( reg u l ated a s  Hyd roca rbons ) 
Lead* 
Asbesto s  
B e  ryl l i um 
Me rcu ry 
Vi nyl Ch l o r i de 
F l u o ri de s  
S u l ph ur i c  Ac i d  Mi st 
Hyd rogen  Su l f i de 
Tot a l  Reduc ed S u l f u r  
Red uced Su l f u r  Compou nd s  

Referen ces 

4 5  FR  527 32 . Approva l  a nd P romu l gat i o n  of  State Imp l ementat i on P l a ns . U . S .  
E nv i ro nment a l  Prot e ct i o n  Agen cy ,  Augu s t  7 ,  1980 .  
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APPE ND I X F 

EST I MAT I ON OF E M I SS I ONS OF VOLAT I L E  ORGAN ICS  

The emi s s i on s  o f  vo l at i l e  o rgan i c s from the  storage tanks  we re 

e st i mated u s i ng t he procedu res rec ommended i n  AP-42 w i t h  mod i fi cat i on s  a s  

rec ommended by E PA ( Burr  a nd Moody , 1 98 1 ) t o  b r i n g  t h e  res u l t s  i n to  agreement  

wi th  t he  mo st recent i n fo rmat i on  i n  t he fi e l d .  The  vo l at i l e  s o l vent s  a re 

expected to  be rece i ved i n  d rums a n d  u n l oaded t h rough  d rum u n l oadi n g  hood s .  

They wi l l  t hen  be pumped t o  rece i v i n g  and sto rage ta n k s  where they wi l l  be 
d i l uted i n  much  l a rge r vo l ume s  of  nonvo l at i l e  o i l .  I n  a l l ,  fou r  t ra n s fe rs a re 

expected be fo re the  mater i a l  i s  bu r ned . 

The eq uat i o n  for ca l c u l at i n g wo rk i ng l os ses from f i xed roo f  ta n k s  

p rese nted i n  AP-42 ( p .  4 . 3- 1 0 )  i s :  

Lw = 2 . 4 0  x 1 0-2 M P Kn Kc 

Lw = wo rk i ng  l os s  ( l b/ 1 03 ga l t h rough put ) 
M = mol ecu l a r  we i ght  of  va po r 
P = t rue va po r pres s u re at b u l k l i qu i d tempe rature ( p s i a )  
K n  = t u rnover  facto r ( AP -4 2 ,  F i gure  4 . 3 - 1 1 ,  1 . 0 i n  th i s  ca s e ) 
Kc = c rude o i l facto r  ( 1 . 0  i n  t h i s ca se ) . 

T he  va l ue s  u sed i n  the cal cu l a t i o n s  a re p resented i n  Ta b l e  F-1 . 

The equat i o n  fo r ca l cu l at i n g b reat h i n g  l os se s  from fi xed roof ta n k s  

p resented i n  AP-42 ( p .  4 . 3- 6 )  i s :  

LB = 2 . 2 1  x 1 0-4  M ___ P ____ 0 . 6 8  0 1 • 7 3  HO . 5 1  dTO . 50 Fp C Kc 

1 4 . 7-P  

where 

LB = b reath i ng l os s  ( l b/day ) 

0 = tank  d i amete r ( ft )  

H = a�e rage va po r s pace he i gh t  ( ft )  
dT = average d i urna l  amb i en t  tempe rat u re change  

Fp = pa i n t facto r (AP -4 2 ,  Tab l e 4 . 3 - 2 )  

C = d i ameter  adj u stment factor ( AP -42 , F i g u re 4 . 3 - 1 0 )  



Compound 

Tr i c hl o roet hy l en e  
Tr i c h l oroethane  
Un i de nt i fi ed  m i x  
Va rso 1 
Pe rchl o roet hy l e n e  
F reon 1 1  
Met ha no l 
I sop ropano l  
Aceton e 
C h l o rofo rm 
Met hyl ene  c hl o r i de 
F reon 1 13 
Hexa n e  
F reon TA 
O i l 
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TABL E  F - 1 . VALU E S  FOR CALCULAT I NG WORK I NG 
LOSSES FROM F I XED ROOF TANKS 

Va po r P res s u re Mo l ecul  a r  
g a  1 lyra p s i a  Wei ght 

1 3 ,0 72 1 . 1  1 3 2  
1 2 , 5 90 1 . 9  1 34  
1 1  , 600 1 . 0  100  

8 , 8 07 0 . 3 3  100  
7 , 020  0 . 3 1  166  
2 , 4 20 0 . 1 3  1 3 7  
1 , 500 1 . 9 3 2  
1 , 5 00 0 . 6  60 
1 , 500 3 . 5  58 

750 2 . 9  1 19 
740 6 . 6  85 
580 1 . 5  187  
3 29 2 . 4  86 
320  1 . 5  187  

33 1 , 000 . 002  190 

S ou rces a s  fo l l ows : 

a K/ 0-5222 .  

b See text . 

Wo rk i n g 
Lo s s - l b/yrb 

182  
308 
100 
28 
3 5  

4 
9 
5 

29 
2 5  
4 0  
1 6  
6 
9 
2 . 8  

The res ul t s  of recent stud i es have estab l i s hed that emi s s i o n s  a re actua l l y  

ab out 2 8  percent of t h e  amount c al c u l a t ed  by t h i s fo rmu l a .  The n e xt revi s i o n  

o f  AP-4 2 wi l l  conta i n  a change t o  th i s  fo rmu l a  subst i t ut i n g a coe ffi c i ent  of 

6 . 19 x 1 0- 5  fo r t h e  2 . 2 1  x 1 0-4 , produci n g  t he fo l l owi n g  fo rmu l a wh i ch wa s 
u sed i n  th i s  ca se : 

LB = 6 . 1 9  x 1 0- 5  M [ P ]0 . 68 0 1 • 7 3  H O . 5 1 TO . 50 Fp C Kc 
1 4 . 7 - P  

Si n ce t h e  vo l at i l e  so l ven t s  compr i se about 0 . 5 6  pe rcent of t he tot al 1 i q u i d  

feed to the i n c i n e rato r ,  a n  ave rage va po r pressure  o f  t he mi xed feed wa s 

est i mated  u s i ng con se rvat i ve va l ues for t he component s to be  0 . 01 4  p s i . The 
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ca l cu l a t i ons  we re made u s i ng t he repo rted s i ze and  n umber  of tank s  a s s umi ng  

that  t h ey we re pa i nt ed wh i te a nd ave raged 75  pe rcent f u l l ,  a n d  that  the 

ave rage d i u rna l  t empe rature  c h a nge wa s 2 0  F .  On t h i s b a s i s ,  b reat h i n g  l os ses  

for al l of t he tanks  we re c al c u l a t ed to  be 1 2 0  1 b s  pe r yea r .  

The emi s s i on s  f rom t he d rum u n l oad i ng hood we re est i mated by hypot h 

es i zi n g that  t h e  un i t  wou l d be des i gn ed fo r 1000  cub i c  feet pe r mi nut e , t hat  

t he max i mum o rga n i c  concent rat i on i n  the  a i r i n  t he  hood wou l d be  2 5  p e rcent 

of t he l owe r fl ama b i l i ty l i mi t for h e xa n e  ( t h e  most  f l amab l e mate ri al  i n  

d rums ) , t hat i t  wou l d take  5 mi nutes to empty a d rum , and  t hat the emi s s i on s  

of ot he r so l ve nt s wou l d b e  pro po rt i o n a l to t h e  va po r pres s ure re l at i ve to  

h exa n e .  The emi s s i o n s  we re ca l cu l ated for  a l l d rums by t he fo l l ow i ng  formu l a :  

whe re 

D = An nua l  emi s s i on s  from a l l d rums ( k gjy r )  

Q = F l owrate o f  hexa ne  ( ft 3jmi n )  ( e st i ma te s  based o n  1 000 ft 3jmi n )  

L = F ract i o n of l owe r fl ama b i l i ty l i mi t fo r hexane ( es t i mates  based on 2 5  
pe rcent of t he l owe r  l i mi t for hexa ne , 1 . 1 0 % i n  a i r )  

M = Mo l ecu l a r  we i ght of h e xa ne  = 86 . 2 1 bjl b mo l e 

F = Co n ve rs i on facto r = 38 7 ft 3jl b ro l e 

T = T i me pe r i o d  (mi n )  ( es t i mates  bas ed  o n  5 mi n )  

v = Rat i o  o f  va po r  pres s ure of c ompound to t hat of h e xa n e  ( p s i  a )  

(:� = :\ ) 
Da = D rums un l oaded p e r  yea r conta i n i ng compound  ' a '  h av i ng vapo r p res s u re 

Pa 
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Refe rences  

AP-4 2 .  Compi l at i on of  A i r P o l l ut i on Emi s s i on Factors . ( 3 rd ed . )  U . S .  
E n v i ronmental  P rotect i on Agency , Wa s h i ngton , D . C . , Feb ru a ry 1 980 .  

Bu r r ,  R . , a nd W .  Moody , U . S .  En v i ronmenta l  P rot ect i o n  Agency and  TRW , I n c .  
( re s pect i ve l y ) . Pe r so n a l  c ommun i ca t i o n  wi t h  W .  O ' Co n nel l ,  May 1 0 ,  1 981 . 

K/D- 52 2 2 .  Conceptua l  Des i gn Report for  Compl i a n ce w i t h  the  Tox i c  S u bsta nce 
Contro l  Act (TSCA ) P roject No . 83-0RO- 1 4 .  Goodyear Atomi c Co rpo rat i o n , 
Nuc l ea r  D i vi s i on o f  Un i o n  Carb i de Co rpo rat i on , E ng i nee r i n g  D i vi s i on s , Ma rch  
28 ,  1 981 . 
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APPE ND IX  G 

CALCULAT I O N  OF PR I MARY NO I S E  E M I SS I ON FROM 
STACK OF THE PROPOSED  PCB I NC I NERATOR 

The ca l cu l a t i o n  starts  wi th an est i mate of t he so und powe r i n  eac h of  
n i n e cont i g uous  oct ave-ba nd s  cover i n g  t he ran ge of  conce rn . Factors  rel ated 

to  propagat i on ang l e  are app l i ed and the p ropagat i on l os s e s  a re ca l cu l ated fo r 

the  acoust i c a l  path between the  stack a nd t he  neare st c r i t i ca l  no i s e 

rec e i ve rs . 

where  

G . l  Sound  Powe r of  t he  Sou rcea 

Lw = 42  + 1 0  1 091 0  Q + 2 0  1 09 1 0  S P  ( dB ) ( 1 ) 

Lw = overa l l sound  powe r  i n  dec i bel  ( dB )  re  1 0- 12  Watt ( W )  

SP  = stat i s  pre s s u re drop  ac ros s fan i n  i n ches  o f  water  

Q = vo l ume of  gas  i n  feet3/mi n ( CFM )  

Va l ues fo r pre s s u re a nd vo l ume h ave been  a s s umed to be a s  fo l l ows : 

t h u s  

Q = 3 700 C FM 

SP  = 3 7  i n ches  water  co l umn 

Lw = 42 + 1 0  l og 3 700 + 20 l o g 3 7  ( d B )  

= 4 2  + 3 6  + 3 1  = 1 09 dB  

G . 2  C orrect i o n  fo r P ropagat i on Ang l e  

The soun d ene rgy propagates from t he stack open i ng i n  a non-un i fo rm 

way . Fo r t h e  maj o r i ty of  n o i se  sen s i t i ve s i te s , t he propagat i on a n g l e i s  

h o ri zonta l  o r  90 degrees ( rel at i ve to  0 degree s  fo r the stack center l i ne ) . 

Tab l e  G - l  s h ows t he  correct i on facto r s , by octave band , to be app l i ed 

to  the  data fo r ho r i zontal  p ropagati o n . Tab l e  G-2 s hows the  resu l t of  

a p p l yi n g  these  facto rs .  

a Ed i so n  E l ect r i c  I n st i tute , 1 9 7 7 .  
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TABLE  G-1 . CORR ECTION  FACTOR S ,  BY  OCTAVE 
BAND , FOR HOR I ZONTAL PROPAGAT I ON 

O -B Center Freque n cy , Hz 

C o r rect i on , dB  

3 1  64 125  250  500 1K  2K 4K 8K 

-2 -3 -4 -6 -8 -1 0 -1 2 - 14  -1 6 

Source : Ed i son  E l ectr i c  I n st i t ute , 1 9 7 7 .  

TABLE G-2 . SOUND POWER  DATA CORRECTED FOR HOR I ZO NTAL PROPAGAT ION  

O-B Cente r Freq uen cy ,  Hz 

Sound  Powe r Level , dB 

3 1  64 1 2 5  2 50 500 1K  2K 4K 8K 

96  97  98 95 92  90  84 78 6 9  

Source : Ed i so n  E l ect r i c I n st i t ute , 1 97 7 .  

G . 3  Computat i on fo r Lengt h of  t he  P ropagat i on Path  

As  the s o und propagates  from t he stack  o pen i ng ,  it  i s  attenuated by 
i n teract i on wi th  a i r a nd water  va po r mo l ecu l e s , a nd by geometr i ca l  s pread i ng 

so that t he s ound pre s s ure l evel at the rec e i ver i s  g i ven by : 

where 

Lp = Lw [ 1 0  l og 2 d2 + am ( f )  dl 1 00 + aa ( f )  d/ 1 00]  ( 2 )  

= Lw 2 0  l og d + ( d/ 1 00 )  [am ( f )  + aa ( f ) ]  - 8 

= t i me-ave raged sound  pres s u re l eve l  ( i n dB , re  2x1 05 Pa ) at d i s 
ta nce d ( i n  mete rs ) from the acoust i c  cente r of  a po i nt s o u rce , 
rad i ated i n  t he d i rect i o n  of i nterest , 

= sound  powe r l eve l  o f  t he  sou rce ( i n  d B ,  re 1 0-1 2  W ) , 

= mo l ecu l a r  abso rpt i o n rate ( i n  dB  pe r  1 00 m) , a s  a fu n ct i o n of  
freq uency , a nd 

= anomal ous  exces s atten uat i on rate ( i n  d B  pe r 100  m) a s  a funct i on of 
freque ncy . 
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The t e rm Lp des i gnates the  l on g-te rm t i me-ave raged sound  p res s u re 

l eve l s wh i c h  i nc l ude  the  effect s of  ave rage  mo l ecu l a r  a b sorpt i on rates  and  

a n oma l ous  exces s attenuat i on rat e s .  For a s o u rce project i ng d i f ferent sound  

p re s s u re l eve l  val u e s  i n  d i fferent d i rect i o n s  from t he sou rce , d i rect i v i ty 

correct i o n s  must  be ap p l i ed to the average l eve l . 

The quant i ty i n s i de t he pa rent heses  of  t he equat i on i s  k n own a s  the  

D i stance  Te rm , DT .  I n  effect t hen 

Lp = Lw - D T .  ( 3 )  

G . 4  P red i ct i on o f  Sound  Level  

The t i me a ve raged sound l evel at a s pec i f i c  rece i ve r  w i l l  be t he 

re s u l t of  comb i n i ng t he acou st i c  energy of the  ex i st i ng sounds  wi t h  the 
acou st i c ene rgy reach i ng t hat  l ocat i on from the  n ew s ou rce . The c omb i ned 

s ou n d  en ergy i s  obt a i ned by ca l cu l at i ng  the l og a r i thmi c s ums of  amb i ent sound 
l evel a nd  the sound  l eve l con t r i but i on of  t he n ew s o u rce . 

S i nce a l l of the  mea s urement l ocat i on s  h ave  essent i a l l y  i dent i ca l  

bac k g round  sound l eve l s ,  a n d  t he con t r i but i on o f  the stack  rad i ated sound  

dec rease s wi t h  an  i nc rease i n  path  l ength , t he c l osest recei v e r  l oc at i on wa s 
exami ned fi rst s i nce  i t  wou l d s h ow the  greates t  i nc rease i n  s o u nd l eve l . 

Tab l e G-3 s hows t he computat i on of  octave-band sound  p res s u re l eve l s ( row 3 )  

by ap p l yi ng  t he  d i s tance terms ( row 2 )  fo r a 600 m pat h l ength  to the  c o r

rected sound  powe r  l eve l s  ( row 1 )  o f  t he stack . It a l so s hows t he  ex i st i n g 
oct ave-band sound l evel s ( row 4 )  a nd the  res u l t  of t ak i n g t h e  l og s um of rows 

3 a nd  4 to o bt a i n  t he resu l t ant  l eve l  ( row 5 ) .  
As Tabl e G-3  i nd i cat e s  ( row 5 ) , t here wou l d be n o  cha n ge i n  the 

t i me-average l eve l  res u l t i ng from n o i se rad i ated f rom t he i n c i n e rator stack . 
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TABLE  G-3 . COMPUTAT ION  OF RESU LTANT SOUND 
PR ES SUR E  L EVE L AT CLOSEST R EC E I VER 

Octave Band 
Center  Freq uency , Hz 3 1  64 1 2 5  2 50 500 l K  2K 4K 8K 

( 1 ) Stack  Sound  Powe r ,  d B  96 97 98 95 92 90 84 78 6 9  

( 2  ) D i st ance Factora -65  -65 -6 5 -66 -68 - 70 - 75 -86 - 1 01 

( 3 )  Cont r i b ut i on , dB  3 1  32  3 3  2 9  24  20  9 

( 4  ) Ex i st i n g Leve l , dB 60 56 5 5  49  43  38 3 0  2 0  1 3  

( 5 )  Res u l tant Leve 1 ,  dB 60 56 55  49 43  38 3 0  2 0  1 3  

( 6 )  Cha nge - -------- - - - ---- -- - - - a - - - - - - - - - - - - - - - - - - - - - -

Sou rce : Comp utat i on  desc ri bed i n  text . 

a Ed i son  E l ect r i c  I n st i t ute , 1 9 7 7 .  

G . 5  Var i ab l e Factors 

Wi nd ve l oci t i es i n  exces s of  18 km/ h r  cou l d p rod uce an  add i t i on a l  

i nc rease i n  t h e  n o i se cont r i b ut i o n , i n  t h e  downwi nd d i rect i o n , o f  u p  t o  6 dB . 

Howeve r , t h i s  i nc rease  wou l d  not great l y  i n fl uence t he  ove ra l l t i me-average 

s ou n d  l eve l , a nd the i n c rease i n  bac k q round  sound cau sed by the  wi nd i n  the 

t rees wou l d be s u ff i c ient  to mask the sound . 

I n  the  event of  ope rat i o n  of  the 1 0  fan at l es s  than  ful l capac i ty ,  

t here wi l l  be a p u re tone generated at the  b l ade p a s s age freq uency .  The l evel 

of the to ne can be as muc h as 1 0  dB  g reater than the l eve l  cal c u l ated for  the 

octave band conta i n i ng the tone . I f  the tone were i n  the 1 KHz octave band 

a nd the wi nd we re b l owi nq  from the  stack to the rece i v er , t he re wou l d be a 

2 dB  i nc rease i n  the  t i me-average l eve l fo r that  octave-ba nd . The o ve ra l l 

A-we i qhted l eve l  wou l d  not change s i qn i f i cant l y .  
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G . 6  Ot her  Locat i o n s  

The rema i nder  o f  t h e  l o cat i on s  chosen  fo r t h e  st udy a re a l l mo re 

d i stant from the  i n c i n e rator  stack . As a con sequence , the  con t r i but i on of  the  

ID  fan to  the so und  l eve l  at these l ocat i on s  wou l d  be sma l l er than  the 

con t r i b ut i on ca l c u l ated above .  The re fore , no i nc rea se i n  s o u nd l evel i s  

expected at these l ocat i on s .  

G . 7  Refe rences  

Ed i son  E l ect r i c  I n st i t ute ( E E l ) . E l ect ri c Powe r P l ant  E n v i ronmenta l No i se 

G u i d e .  Prepa red fo r E E l by Bo l t ,  Beranek a n d  Newman , 1 97 7 , 1, No . 3 22 1 .  
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APP E ND I X  H 

A I R  QUAL ITY  I MPACT ANALYSES 

The se l ect i on of c ri t i ca l  recepto rs for a i r q u a l i ty mode l i ng wa s 

i n f l ue nced by the  spec i a l  att r i butes of  the p ropo s ed i n c i n e rato r s i te wi t h i n 

the  l a rge Oak R i d ge Rese rvat i o n . The p u rpose o f  est ab l i sh i n g  t he  Rese rvat i o n  

wa s a n d  st i l l i s  to  i so l ate t he  s pec i a l  a ct i v i t i es tak i n g  p l a ce t here from the 

genera l  p ub l i c .  I n  t h i s  case , the  effect i s  to rest r i ct p ub l i c  access to the  

a reas  of  expect ed max i mum p l ume impact on  the  tops  of  the  s u r rou nd i n g r i dges . 

Pub l i c a cces s  to t he  off-road a rea s of  the  Rese rvat i o n  i s  res t r i cted , a nd  so  

f a r  a s  can be determ i ned , i rregu l a r  v i s i t s  by fo reste rs and  power l i ne r i g ht

o f-way ma i ntena nce perso n ne l  co nst i tute the  on l y  h uman p resence o n  the  r i d ge . 

I t  wa s not con s i d e red neces s a ry ,  t he refo re ,  t o  ca l cu l ate the  concent rat i on o f  

t he emi s s i on s  o n  the  nearby h i l l top s .  Othe r a reas  o f  potent i a l h uma n expos u re 

we re ident i fi ed a s  t he  roads and  f i e l ds s u r rou n d i n g  the  ORGOP , a nd  the th ree 

nea rest res i dences l ocated as de scr i bed i n  t he  text up t he  va l l ey ,  down the  

va l l ey ,  a n d  i n  the  next va l l ey from the  i nc i ne rato r .  

Because  o f  t he comp l ex i ty o f  the  terra i n  s u rround i n g  t h e  p roposed 

i n c i ne rato r s i te , n o  d i s pe rs i on mode l  can  be expected to p ro v i de  a n  accu rate 

pred i ct i on of amb i ent concent rat i on s .  However ,  i n  each cas e , i t  wa s ou r 

j u d gment  that  a mode l  cou l d  be s e l ected that wou l d  p ro v i de an  adm itted l y  h i gh 

u p pe r  l i mi t ,  wi t h  t he  act u a l  concentrat i on s  expected to be con s i de rab l y  l ower 

t h a n  p red i cted by the  mode l . 
I n  pred i ct i n g  con cent rat i o n s  i n  the  re l at i ve l y  fl at a rea a round  t he  

ORGOP , a fl at  terra i n mode l  wa s used , s i n ce i t  wa s e st i mated that  the add i 

t i o n a l  atmosp he r i c  t u rb u l ence i nduced by the  h i l l s ,  t he  t ree s , t he  bu i l d i n gs , 

a nd t he heat i s l a nd  e ffect of  the  p l ant  wou l d  o ve rcome the downwas h  effects 

cau sed by a i r fl ow o ve r  McK i n n ey R i dge . EPA l s  s hort-term gau s s i an d i s pe rs i o n  

model  PTMAX wa s u sed to  i de nt i fy t h e  po i nt of  max i mum concent rat i o n  a n d  the 

maxi mum concentrat i o n  to be expected under a va ri ety of meteo ro l og i ca l  cond i 

t i o n s . The h i g he st g rou nd  l eve l concent rat i on wa s i dent i fi ed a s  occ u r ri n g  

u nder  " A "  stab i l i ty ( c l ea r , s un ny day )  wi t h  l i gh t  wi nds  ( 0 . 8  m/sec )  a t  about 

3 50 mete rs ( 1 1 50 feet ) from the  i n c i ne rator  ( see F i g u re H - 1 ) .  
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OAK RI DGE PCB I NC I N E RATOR 

ANALYS I S  OF CONC ENTRAT I ON AS A FUNC T I ON OF S TAB I LITY AND WIND S P  
VE RS ION 7 5 1 2 8 , D .  B .  TURN E R .  

E M I S S I ON RATE ( G/ S E C )  = 0 . 0 9 , 037 N O r.  
PHYS I C AL STACK HE IGHT ( M )  = 3 0 . 5 0  It)O , 

STACK GAS TEMP ( D EG K )  = 4 5 3 . 0 0 /TO'e 
AM BI ENT AI R TEM P E RATU RE ( DEG K )  = 2 9 3 .  

VOLUME FLOW ( C U  M/S E C )  = 1 .  7 5 ] lot) + 

S TA B I L I TY 

1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 
2 
2 
2 
2 

3 
3 
3 
3 
3 
3 
3 
3 
3 

4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 

5 
5 
5 
5 
5 

6 
6 
6 
6 
6 

W I ND S PE ED 
(M/SEC ) 

0 . 5  
0 . 8  
1 . 0  
1 . 5  
2 . 0  
2 . 5  
3 . 0  

0 . 5  
0 . 8  
1 . 0  
1 . 5  
2 . 0  
2 . 5  
3 . 0  
4 . 0  
5 . 0  

2 . 0  
2 . 5  
3 . 0  
4 . 0  
5 . 0  
7 . 0  

1 0 . 0  
1 2 . 0  
1 5 . 0 

0 . 5  
0 . 8  
1 . 0  
1 . 5  
2 . 0  
2 . 5  
3 . 0  

4 . 0  
5 . 0  
7 . 0  

1 0 . 0  
1 2 . 0 
1 5 . 0  
2 0 . 0  

2 . 0  
2 . 5  
3 . 0  
4 . 0  
5 . 0  

2 . 0  
2 . 5  
3 . 0  
4 . 0  
5 . 0  

MAX CONC 
( G/CU M )  

3 . 1 9 0 9 E - 0 6  
3 . 2 29 4 E- 0 6  
3 . 1 7 2 4 E- 0 6  
2 . 9 39 0 E - 0 6  
2 . 6 8 5 1E - 0 6  
2 . 4 6 3 4 E - 0 6 
2 . 2 6 2 9 E- 0 6  

2 . 6 4 9 1 E - 0 6  
2 . 8 7 1 6 E - 0 6  
2 . 8 9 2 2E- 0 6  
2 . 7 7 1 0 E- 0 6  
2 . 5 7 7 0 E - 0 6  
2 . 3 8 4 5 E - 0 6  
2 . 2 0 3 9 E - 0 6 
1 . 8 9 7 1 E - 0 6  
1 .  6 5 6 8 E - 0 6  

2 . 6 1 5 2 E - 0 6  
2 . 4 3 5 0 E- 0 6  
2 . 2 6 0 5 E - 0 6  
1 . 9 5 7 4 E- 0 6  
1 . 7 1 5 9 E- 0 6  
1 . 3 6 8 0 E - 0 6  
1 . 0 4 4 2 E - 0 6  
9 . 0 0 8 9E - 0 7  
7 . 4 6 6 2 E - 0 7  

1 . 3 9 4 1 E - 0 6  
1 .  8 0 7 1 E - 0 6  
1 . 9 5 6 0 E - 0 6  
2 . 0 9 4 4 E- 0 6  
2 . 0 5 0 9 E - 0 6  
1 .  9 3 0 6 E - 0 6  
1 . 8 0 6 3 E - 0 6  

1 . 5 8 0 4E- 0 6  
1 . 3 9 4 6 E - 0 6  
1 . 1 2 0 7 E - 0 6  
8 . 6 0 8 0 E - 0 7  
7 . 4 4 5 3 E - 0 7  
6 . 1 8 6 1 E - 0 7  
4 . 8 2 1 9 E- 0 7  

9 . 9 1 1 4 E- 0 7  
8 . 6 5 6 5 E - 0 7  
7 . 7 29 9 E - 0 7  
6 . 4 3 4 9 E- 0 7  
5 . 5 5 9 9 E - 0 7  

8 . 6 0 5 1 E - 0 7  
7 . 5 3 8 1 E - 0 7  
6 . 7 4 5 6 E- 0 7  
5 . 5 7 9 8 E - 0 7  
4 . 7 9 3 5E - S 7  

D I S T  OF MAX 
( KM )  

0 . 4 3 3  
0 .  
0 . 3 1 4 
0 . 2 6 5  
0 . 2 3 9  
0 . 2 2 3  
0 . 2 1 2  

0 . 7 0 6  
0 . 5 3 6  
0 . 4 7 4  
0 . 3 8 8  
0 . 3 4 6  
0 . 3 2 0  
0 . 3 0 3  
0 . 2 8 1  
0 . 2 6 9  

0 . 5 2 5 
0 . 4 8 4  
0 . 4 5 6  
0 . 4 2 1  
0 . 4 0 1  
0 . 3 7 8  
0 . 3 6 0  
0 . 3 5 3  
0 . 3 47 

2 . 9 8 5  
1 .  8 6 1  
1 . 5 3 1  
1 . 1 2 8 
0 . 9 6 1 
0 . 8 8 5  
0 . 8 3 5  

0 . 7 7 3  
0 . 7 3 5  
0 . 6 9 3  
0 . 6 6 1  
0 . 6 49 
0 . 6 3 6 
0 . 6 2 4  

2 . 3 3 0 
2 . 2 0 7  
2 . 1 1 5  
1 .  9 8 3  
1 .  8 9 1  

3 . 9 8 9  
3 . 7 4 8  
3 . 5 6 8  
3 . 3 7 4  
3 . 2 4 2  

P LUME H E I  
( M )  

1 0 0 . 6  

6 5 . 6  
5 3 . 9  
4 8 . 0  
4 4 . 5  
4 2 . 2  

1 0 0 . 6  
7 4 . 3 
6 5 . 6  
5 3 . 9  
4 8 . 0  
4 4 . 5 
4 2 . 2 
3 9 . 3  
3 7 . 5  

4 8 . 0  
4 4 . 5 
4 2 . 2  
3 9 . 3  
3 7 . 5  
3 5 . 5  
3 4 . 0  
3 3 . 4 
3 2 . 8  

1 0 0 . 6  
7 4 . 3 
6 5 . 6  
5 3 . 9  
4 8 . 0  
4 4 . 5  
4 2 . 2 

3 9 . 3  
3 7 . 5  
3 5 . 5  
3 4 . 0 
3 3 . 4  
3 2 . 8  
3 2 . 3  

5 7 . 6  
5 5 . 7  
5 4 . 2 
5 2 . 0  
5 0 . 5  

5 3 . 0  
5 1 . 4  
5 0 . 2 
4 8 . 4  
4 7 . 1  

F I GURE  H - l . COMPUTER  OUTPUT FROM POLLUTANT D I S P ERS I ON  COMPUTAT I ON 
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The max i mum concentrat i on s  of  the ot her  maj o r  a i r  po l l utants  we re 

der i ved from the  concen t rat i on of  n i trogen ox i de s  by mu l t i p l y i n g  t he  NOx 
concent rat i o n  by the  rat i o  of  the  emi s s i on rates  fo r t he two po l l utants . It 

i s  pos s i b l e  to u se th i s  proc edure , rather  than runn i n g the mode l for each  
p o l l ut a nt , becau se the mathemat i ca l  equat i o n  used by the  mode l  to  p red i ct t he 

co ncent rat i on estab l i s hes a l i near  rel at i o n s h i p  between the  emi s s i o n  rate a n d  

t he  amb i ent concent rat i on fo r t h e  po l l utant ( Tu rner , 1 970 ) . 

The concen t rat i on p red i cted by the  model i s  general l y  const rued to 

represent a one- hour  average concent rat i on .  However , Tu rner  ( 1 970 ) states 

that the d i s pe rs i on coeffi c i en t s  a re for � te n-mi nute  ave rage , a nd that a 

o ne- hou r ave rage wou l d  be about 7 3% of  the  ten-mi nute avera ge . Howeve r ,  i n  

con fo rmi ty wi t h  gen era l  practice , th i s  red uct i on has  n ot been  made a nd , i n  

t h i s repo rt , t h e  model  output has  b een  a s s umed t o  represent a one- hour  

a verage . 

The pred i cted po i nt of max i mum i mpact wi l l  occ u r  n ea r  B l a i r  Road o r  

w i t h i n  t h e  b ounda ri es of  t h e  ORDGP  dependi n g  u pon  t h e  wi nd  d i rect i on .  S i nc e  

t he est i mated conc entrat i on s  we re very l ow a nd n o  cont i n uou s huma n  expos ure  

was i n vol ved , a n  a n n u a l  average concen t rat i o n  wa s n ot ca l c u l at ed for t h i s 

po i nt . 

Si nce t he  res ide nces to the sout hwest a re s e pa rated from the  i n c i n 

e rato r by rel at i ve l y l eve l  grou nd , i t  wa s con s i dered a ppropr i ate t o  u se  fl at 

t e rra i n mode l s  to c a l c u l ate concen trat i on at that po i nt a l so . The output from 

PTMAX wa s i n s pe ct ed to l ocate t he po i nt of max i mum concentrat i on c l osest to 

the  res i dences . Thi s � s  found to oc cur  at 4 . 0  km w it h  a n  " F "  s tab i l i ty a n d  

2 . 0  m/s wi n d s peed .  These con d i t i ons  we re used t o  cal c u l ate t h e  expected 

s h o rt-term concen t rat i o n  of  NOx at  the res idences . Us i ng t he  p rocedures i n  

Turner ' s Wo rkbook ( 1 9 70 ) , a concent rat i o n  of 0 . 96 u g/ m3 wa s cal cu l ated , 

represent i ng ap prox i mate l y  3 0  percent of  th e max i mum concentrat i on s .  The 

s h o rt-term concen t rat i o n s  of  the other po l l utants  we re determi ned by thei r 

rat i o  to  NOx emi s s i o n s , i n  the s ame ma nner  de scr i bed fo r t h e  max i mum 

concen t rat i ons . 

A s  d i s cu s s ed i n  the  text , t here are  n o  mathemat i ca l  model s wh i ch 

wou l d a l l ow t h e  p red i ct i on of the  g rou n d  l eve l  c on cent rat i on s  of po l l ut a nts  at 

the res i de nces  wh i ch a re l ocated i n  t he  val l eys  on the other s ide  of  t h e  
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r i d ge s  from t he i n c i n e rator . However , the  genera l mech a n i c s of atmospher i c 

di s pe rs ion  a l l ow a q ua l i tat i ve pred i ct ion tha t i nte rpos i ng a r i d ge between the  

sou rce and the  recepto r w i l l  s i gn i f i ca nt ly  reduce  the concentrat i on observed 

at the  rec epto r ,  be l ow that  wh i ch woul d occur i n  the  a bsence of the  r i d ge .  

Th i s  i s  due  to a l onger  p l ume t rave l  d i stance and i nc reased t u rbu l ence i n  the  

wake of  t he r i d ge .  There fo re , a f l at terra i n model may be  a s s umed to pred i ct 

concentrat i on s  wh i c h  wou l d  be h i gher  than  wou l d  actua l l y  occu r .  U s i ng the  

same procedure de sc r i b ed above fo r t he res i de nces to  t he s out hwes t ,  the  

max i mum s ho rt-term concent rat i o n  of po l l utants  wa s ca l cu l ated fo r the  nearest 

res i de nces ( 3 . 2  km N NW ) ; there concentrat i o ns we re es se nt i a l l y  i de nt i ca l  to 

t hose  i de nt i f i ed fo r the  res i dence to the southwest . 

An nua l  ave rage concentrat i o ns  of po l l ut a nt s d ue to the  propos ed 

i n c i n erato r we re est i mated u s i ng EPA l s fl at terra i n ,  gaus s i a n  d i s pe rs i on mode l 

COM . The res u l t s  of t hese c al cu l at i o ns a re expe ct ed to be co nse rvat i ve 

( ov e rest i ma t i on ) because  of the  terra i n effect s prev i ou s l y  desc ri bed and 

bec au se t he i n ci n e rato r was ass umed to o pe rate c o nt i n u ou s ly for a f u l l  yea r  

rather t ha n  7 300 hours  per year .  

The  di s pe rs i o n  mo de l  was run by t he Oak  R i d ge Nat i o n a l Laborato ry 

u s i ng t he be st  ava i l ab l e  l ocal  data  a nd the  part i c u l ate emi s s i o n rate est i 

mated  for t he i n ci n e ra to r .  The Nat i on a l  Weather  Se rv i ce 1 s  meteor l o g i c a l  data  

o n  wi nds peed , wi nd d i rect i on , and atmos pheri c stab i l i ty a re from McGee Tyson  

Ai rpo rt fo r 1968- 19 7 3 .  Th i s data re presents the  bes t  data  ava  i 1 ab  l e  that  

a pproxi mates t he meteo rl ogi cal  cond i t i on s  at the proposed s i te .  The  resu l t s  

s u p p l i ed  by ORNL ( F i g ure H -2 )  g i ve the  a verage concentrat i o ns for each of the  

fou r seaso n s  fo r recepto rs l ocated on  l i nes rad i at i ng f rom t he p roposed i nc i n 

era tor  i n  each of t he s i xteen c ommon compas s d i rect i o n s . The a n nua l  ave rage 

concentrat i on wa s der i ved by averag i ng the seaso na l ave rages . Con cent rat i ons  

of ot he r po l l ut a nt s  were de r i ved by m u l t i p l yi n g  the  pa rt i c u l ate concentrat i o n  

by t h e  rat i o  o f  t he emi ss i on s  o f  t h e  two po l l u tants  as  descr i bed above . 

Bec au se  of the  pred omi n a nce of u pval l ey a nd downval l ey wi nds , the  a n nual  

ave rage concent rat i o n  at the nearest res i dences , wh i ch a re i n  the  n ext va l l ey ,  

were n ot the  h i gh es t ; rat her  t he h i gh est concent rat i on s  we re at  t he h ou s es to 

t he southwest . The est imated concent rat i on s  at the most  exposed res i dence , 

wh i ch we re de r i ved from t h ese ca l cu l at i o n s , a re h i gher than  t hos e wh i ch s houl d 

actua l l y  occu r ,  due to t he con servat i ve a s s umpt i on s  made i n  est i mat i ng 

emi s s i o ns a nd i n  c al c u l at i n g  the di s pe rs io n  of t h ose emi s s i o n s . 
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O U T P U T  O F  C D M  F O R B A R D  

K N O X V I L L E � T N r S T A R  D A T A  1 9 6 8 - 7 3 , S E A S O N A L  
D I S T A N C E S  F R O M  0 . 5  T O  5 . 0  K M  
S O U R C �  T E R M  O F  0 . 0 5 0 3  G M / S E C  

C O N C E N T R A T I O N S  I N  M I C R O G R A M S / M * * 3  

D IF: E C T I !J � ... : I S E 

D I S T f-i N C E  

� .:-\J • ,J 
1 . 0  

1 . 5 

2 . 0  
'1 C" 
..:- • .,J 

3 . 0  

3 + 5 

l� + 0 
4 . 5  

5 . 0  

D I R E C T I O N  

D I S T A N C E  

" .:-IJ • .  ..1 

:1.. 0 

1 . 5 

2 . 0  
'1 C" ..:.. .,. o,J 
- � ..!J .; ,,} 
3 <--• ,J 

4 . 0  

4 . 5  

C" {'\ ,J • � 

D I F: E C T I O N 

D I S T A N C E  

0 . 5  

1 . 0  

1 . 5 

2 . 0  
'1 C" .:.. t ...J 
3 . 0  

3 . 5  

4 . 0  

4 . 5  

5 .; 0  

D J F  

0 . 0 3 3  

0 . 0 3 5  

0 . 0 2 5  

0 . 0 1 8  

0 . 0 1 4  

0 . 0 1 0  

0 . 0 0 8  

0 . 0 0 7  

O .  O O ,� 

0 . 0 0 5  

I S  E N E  

D �! F  

0 . 0 3 8  

0 . 0 3 8  

0 . 0 2 ,� 

0 . 0 1 9  

0 . 0 1 4  

0 . 0 1 1  

0 . 0 0 9  

0 . 0 0 7 

0 . 0 0 6  

0 . 0 0 5  

I S  N E  

D J F  

0 . 0 2 2  

0 . 0 2 2  

0 . 0 1 6  

0 . 0 1 1  

0 . 0 0 8  

O . a 0 7  

0 . 0 0 5  

0 . 0 0 4  

0 . 0 0 4  

0 . 0 0 3  

M M'I J J t� 

0 . 0 5 4  0..;,05 1. 
0 . 0 4 3  0 . 0 3 8  

0 . 0 2 9  0 . 0 2 5  

0 . 0 2 1  0 . 0 1 8  

0 . 0 1 5  0 . 0 1 3  

0 . 0 1 2  0 . 0 1 0  

0 . 0 0 9  0 . 0 0 8 

0 . 0 0 8  0 . 0 0 7  

{J . O O .5 0 . 0 0 5  

0 . 0 0 5  0 . 0 0 5  

H A M  J J A  

0 . 0 4 0  0 . 0 4 9  

0 . 0 3 5  0 . 0 3 9  

0 . 0 2 5  0 . 0 2 6  

0 . 0 1 7  0 . 0 1 9 

0 . 0 1 3  0 . 0 1 4  

0 . 0 1 0  0 . 0 1 1  

0 . 0 0 8  0 . 0 0 9  

0 . 0 0 7  0 . 0 0 7  

0 . 0 0 5  0 . 0 0 6  

0 . 0 0 5  0 . 0 0 5  

H A M  J J A  

0 . 0 3 1  0 . 0 3 5  

0 . 0 2 9  0 . 0 3 2  

0 . 0 2 0  0 . 0 2 3  

0 . 0 1 5  0 . 0 1 6  

0 . 0 1 1  0 . 0 1 2  

0 . 0 0 8  0 . 0 1 0  

0 . 0 0 7  0 . 0 0 8  

0 . 0 0 6  0 . 0 0 6  

0 . 0 0 5  0 . 0 0 5  

O . O fJ 4  0 . 0 0 4  

S O N  

0 . 0 3 3  

0 . 0 3 1  

0 . 0 2 2  

0 . 0 1 6  

0 . 0 1 2  

0 . 0 0 9  

0 . 0 0 7  

0 . 0 0 6  

0 . 0 0 5  

0 . 0 0 4  

S O N  

0 . 0 3 1  

0 . 0 3 1  

0 . 0 2 3  

0 . 0 1 6  

0 . 0 1 2  

0 . 0 1 0  

0 . 0 0 8 
0 . 0 0 6  

0 . 0 0 5  

0 . 0 0 4  

S O N  

0 . 0 2 1  

0 . 0 2 0  

0 . 0 1 5  

0 . 0 1 0  

0 . 0 0 8  

0 . 0 0 6  

0 . 0 0 5  

0 . 0 0 4 
0 . 0 0 3  

0 . 0 0 3  

F I GURE H- 2 .  OUTPUT FROM COM COMPUTER S IMULAT I ON 

1 0  "i ;Z  , 



�I I P E e  T I i:J :\� 

D I ::: T ;; N C E  

0 ,, 5  
:1 y () 
1 . 5 

2 . 0  
'1 c ... ;. .J 

\:� + t.} 
"1 t::'" , ... . . J 
4 . 0  

4 c 
• -J 

5 ... 0 

D I F: E C T I O N 

D I S T MK E  

n c:-.} .. ..; 
l. 0 

1 . 5 

2 . 0  
'1 0::-.-:... + .wJ 
3 . 0  
-. t:" ,:) .; '-} 
-4 ·, 0  
4 . 5  
5 . 0  

D I F: E C T I O N 

D I S T A N C E  

0 c 
• -J 

� () ... ... v 

1. 5  
2 .. () 
'1 t:" 
� ... ....J 
-z () 

1/� � ; ;. ,J t __ I 
4 . 0  

4 . 5  
5 .r O  

T C� ... '-' 

I S  

I S  

H-6  

N !'J !:: 

D J F  M ,; M  J S \  S O N  

0 . 0 0 :3  0 , 0 1 7  0 . 0 1 9 0 . 0 1 2  

0 . 0 0 9  0 . 0 1 6  0 ; 0 1 7  0 . 0 1 3  

0 . 0 0 7  0 . 0 11 0 . 0 1. 2  0 . 0 0 9  

0 . 0 0 5  0 . 0 0 8  0 . 0 0 9  0 . 0 0 7  

0 . 0 0 4  0 . 0 0 6  0 . 0 0 7  0 . 0 0 5  

0 . 0 0 3  0 . 0 0 4  0 . 0 0 5  0 . 0 0 4  

0 . 0 0 2  0 . 0 0 4  0 . 0 0 4  0 . 0 0 3  

0 . 0 0 2  0 . 0 0 3  0 . 0 0 3  0 . 0 0 3  

t) . O O 2  0 . 0 0 2  0 + 0 0 3  0 . 0 0 2  

0 . 0 0 1  0 ; 0 0 :2  0 . 0 0 2  0 . 0 0 2  

N 

It J F  M I; M  J J A  S O N  

0 . 0 1 0  0 . 0 1 "7  0 . 0 1 9  0 . 0 1 5  

0 . 0 1 3  0 . 0 1 8  0 . 0 1 6  0 . 0 1 5  

0 . 0 1 0  0 . 0 1 3  0 . 0 1 2  0 . 0 1 1  

0 . 0 0 8  0 . 0 1 0  0 . 0 0 8  0 . 0 0 8  

0 . 0 0 6  0 . 0 0 7  0 . 0 0 .5 0 . 0 0 6  

0 . 0 0 4  0 . 0 0 ·5 0 . 0 0 5  0 + 0 0 5  

0 . 0 0 4  0 . 0 0 5  0 . 0 0 4  0 . 0 0 4  

0 . 0 0 3  0 . 0 0 4 0 . 0 0 3  0 . 0 0 3  

0 . 0 0 3  0 . 0 0 3  0 . 0 0 3  0 . 0 0 3  

0 . 0 0 2  0 . 0 0 3  0 . 0 0 2  0 . 0 0 2  

N N !..J 

It .J F  M A M  J J A  S O N  

0 . 0 0 3  0 . 0 0 8  0 . 0 0 9  0 . 0 0 6  

0 . 0 0 4  0 . 0 0 7  0 . 0 0 9  0 . 0 0 .£ 

0 . 0 0 3  0 . 0 0 5  0 . 0 0 6  0 . 0 0 4  

0 . 0 0 3  0 . 0 0 4  0 . 0 0 4  0 . 0 0 3  

0 . 0 0 2  0 . 0 0 3  0 . 0 0 3  C} . 0 0 3  

0 . 0 0 2  0 . 0 0 2  0 . 0 0 3  {) . O CI 2  . o e ;;. ;:  -.' 

0 . 00 1  0 . 0 0 2  0 . 0 0 2  0 . 0 0 1  

0 . 0 0 1  0 . 0 0 1  O . O () 2  0 . 0 0 1  

0 . 0 0 1  0 . 0 0 1  0 . 0 0 1  0 . 0 0 1  

0 . 0 0 1  0 . 0 0 1  tJ y l:" O l  O " t) O l  

F I GURE H-2 . ( CONT I NUED ) 
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D g: E C T I O r� I �3 N W  

D I S T A N C E  

0 . 5  

1 .  (I 

1 + 5 
2 ; 0  

7 r, � • y 

3 . 5  

4 . 0  

4 . 5  

5 . 0  

D J F  

0 . 0 0 5  

() . c· o s  
0 . 0 0 4  

0 . 0 0 3 

0 . 0 0 :3 

0 . 0 0 2  

0 . 0 0 2  

0 . 0 0 1  

0 . 0 0 1  

0 . 0 0 1  

D I R E C T I O N I S  W N W  

1 . 0 
1 . 5  

2 . 0  

2 . 5  

3 . 0  

3 . 5  

4 . 0  

4 . 5 

5 . 0  

D J F  

0 . 0 0 7  

0 . 0 1 0  

0 . 0 0 8  

0 . 0 0 6  

0 . 0 0 5  

0 . 0 0 4  

0 . 0 0 3  

0 . 0 () 2  

0 . 0 0 2  

0 . 0 0 2  

D I F: E C T I O N I S  !...J 

D I S T A N C E  

0 . 5  

1. + 0 

1 . 5 
'1 t't _ .  y 

'1 C" ,,; .. + ·oJ 
3 . 0  

3 . 5  

4 . 0  

4 . 5  

5 + 0  

D J F 

0 . 0 1 3  

0 . 0 1 4  

0 . 0 1 0  

0 . 0 0 8  

0 . 0 0 6  

0 . 0 0 4  

0 . 0 0 4  

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 2  

() . 0 0 7  

0 . 0 0 6  

0 . 0 0 4  

0 . 0 0 3  

0 . 0 0 3  

0 . 0 0 2  

0 . 0 0 2  

0 . 0 0 1  

0 . 0 0 1  

H A M  
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AP PE ND IX  I 

CALCULAT I ONS  OF THE WATER QUAL ITY  EFFECTS OF THE PROPOSED ALTERNATIVE ( INCINERATION) 

The procedu res u sed to determ i ne  t he potent i a l water q ua l i ty i mpacts 

of the  propos ed d i s pos al a lte rnat i ve we re re l at i ve l y  s tra i ght fo rwa rd , b ut re

q u i red some a s s umpt i o n s . These a s sumpt i ons  i n vo l ve d  certa i n proces ses i n  the  

t ra ns po rt s eq ue n ce from s o urce to  u l t i mate s i n k .  The  genera l i zed fl ow cha rt 

i s  i l l u st rated i n  F i g u re I - I . Items  i nd i cated by an  aster i s k  a re those  for 

wh i ch t he a s s umpt i o ns are de sc r i bed bel ow.  

Ca l cul a t i on s  we re pe rfo rmed separatel y fo r the d i rect aqueous d i s 

cha rge to  Pop l a r  Cre ek from t he  K- 1700 faci l i ty a n d  for t he i nd i rect di s

c ha rge s to  the C reek v i a the sto rm  water d ra i nage d i tches  o r  ove r l a nd  fl ow . 

1 . 1  D i rect D i scharges 

The concentrat i on s  i n  Pop l a r  C reek were a rr i ved at by start i n g  wi t h  

t he raw waste concentrat i o ns a nd vo l umes from t he a s h  ta nk  a nd t h e  sc rubbe r 

purge tan k .  To ca l cu l ate the extent  of d i l ut i on and remova l of i nd i v i dua l  

cont ami n a nts i n  the  trea tment fac i l i ty i t  was n eces sa ry to ma ke some a s s ump

t i o n s  rega rdi ng chemi ca l  behav i or .  Each  contami nant  i n  t he i n c i nerator  wa ste 

was catego r i zed as  to t he extent to wh i ch i t  woul d be expe ct ed to  prec i pi tate 

or  adso rb du r i ng l i me t reatme nt . For those const i tuents  where s uc h  behav i o r  

woul d n ot be a nt i ci pat ed ( i . e . , c hl o r i de ,  s u l fate , SO di um , a nd be ryl l i um ) a 

s impl e d i l ut i on ca l cu l at i on was made : 

[ con�����: t i on 1 = 

i n  K- 1 700 Outfa l lJ 
[ Fl ow from ] [ concentra t i o n  i n ] 
I nc i nerato r  I nc i nerator Waste 

+ [ present I nf l OW] [ present  concentra t i o n ] 
Rate i n  K- 1 700 Outfa l l 



Po l l ut i on 
Contro l 

Techno l ogy 
(A i r ) 

D i s pers i on 
a nd 

Depo s i t i on 

Part i t i on i ng 
i n  So i l  

Part i cu l ate 
Concentrati on  

i n  Runoff 

Prec i p i tat ion/ 
D i s s o l ut i on  

1-2  

Aqueous 
Concentrat i on  

i n  Runoff 

Treatment  
Eff i c i ency 

for 
I nd i v i dua l  
Contami nant 

P roces s 
( Treated ) 
D i scharge 

r---->il Oi l uti  o nll<r----------' 

F i n a l  Concentrati on  
i n  Pop l ar Creek 

F I GURE 1 - 1 . CONCEPTUAL SCHEME OF  WATER  QUAL I TY CALCULAT I ONS  
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The ex i st i ng concentrati ons  i n  the  K-1 700 d i scha rge we re obta i ned 

from moni to ri ng data prov i d ed by UCC-ND . S u l fate i s  mo n i tored on a rout i n e  

bas i s  so 1 980 data we re u sed . Ch l o r i de , sodi um , a n d  beryl l i um a re not 

curre n t l y  a n a l y zed  for ,  but were i n c l uded i n  a comprehens i ve program unde r

take n i n  1 9 70- 7 4 .  Si n ce e s se nt i a l ly no changes  have occu red i n  t he t reatment 

syst em s i n ce that t i me ,  the 1974 data a re cons i de red re presentat i ve .  The 

cal cul at i on s  fo r ch l o r i de are i l l u st rated ; the  ot her  pa rameters  we re est imated 

i n  a s i mi l a r  fas h i on .  

[C 1 fu ture J 
= 

( 20 ga l /m i n )  ( 5700 mg/ 1 ) + ( 7 50  ga l /mi n )  ( 37 mg/ 1 ) 

7 70  ga l /mi n 
= 1 84 mg/ 1  . 

Th i s  metho dol ogy , of  course , a s s umes that the  present  t reatmen t  system 

a ch i eves no  remova l s  of t h ose cont ami n a nts so that t he i r i n fl uent con centra

t i o n s  are not needed . Fo r t ho se  contami nants  affected by absorpt i on or  

preci pi tat i on treatment beh av io r was assumed to  be  d omi nated by t he beh a vi o r  

of  t he pa rt i cu l ate fract i on .  Therefore ,  addi t i on a l  remova l s  propo rt i on a l  to 

the 57 percent pa rt i c u l ate  removal a ch i eved i n  t he K-140 7B syst em were 

i n co rpo rated , fo l l owed by the a pprop r i ate d i l ut i on  between  i nc i n erator-d e ri ved 

fl ow a n d  t he r ema i n i n g tot a l  waste fl ow.  Prese nt K- 1700  concentrat i on s  were  

obt a i ned from 1 980 data  exce pt  pho s phate ,  wh i ch i s  from 1 9 74 .  The except i on 

to t h i s general rul e was fl uor i de .  In  t he case of fl uor i de ,  whose so l ub i l i ty 

i s  con s i de rab l y  h i g her  t hat of  the  heavy metal s ,  o n l y  a po rt i on of the  

i n fl uent  fl uor i de was a s s umed to  be as soci ated  wi t h  t he pa rt i c u l ates . 

Cal cu l a t i on of K-1 7 00 con cent rat i on s  fo r l ead and fl uor i de  a re i l l ust rated i n  

Tab 1 e 1 - 1 -

Determi nat io n  of  present down st ream concentrati o n s  i n  Pop l a r  Creek 

were  made from UC C-ND mon i tori ng dat a .  As wi t h  the K - 1 700 concentrat i on s ,  

1 9 74 data we re u sed for ch l o ri de ,  phos p hate , s od i um a nd  bery 1 i um .  Fut ure 



TABLE 1 -1 . CALCULAT IO N  OF LEAD AND F L UOR I DE CONC E NTRAT I ONS I N  K-1 700 OUTFALL 

FORMU LA : C f [E]  [01 ] [C 1 ] + [02] [C2] 

o 
where C f = 

C 1 
C2 

Fut ure K-1 700 cont ami nant concent rat i on ( mg/ l ) 
Contami nant  concentrat i on i n  i nc i nerator  fl ow ( mg/ l ) 
Con t ami nant  concen t ra t i on i n  other fl ow (mg/ l ) 

LEADa : C f 

FLUOR I DE b : C f 

Source : See tex t . 

o 
01 
02 
E 

Tot a l  fl ow rate  ( ga l / mi n )  
Fl ow rate from i nc i nera t o r  ( ga l /mi n )  
Ot he r fl ow r ate ( ga l / mi n )  
Remova l  fac to r , expressed a s  a fract i on 

[0 . 4 7] [2 0] [ 2 . 4 ] + [ 7 50 ] [0 . 01 ] = 0 . 039  mg/ l 

770  

[ 0 . 73 5] [280] [20 ] + [ 750] [0 . 86] = 6 . 1 8  mg/ l 

7 70 

a Fo r l ead , t he remova l  factor  ( E )  used wa s b a sed on a pa r t i cu l ate  remo v a l  eff i c i ency o f  53 percen t , E ( 1 -0 . 53 ) .  

b For  fl uo r i d e , t he remova l  factor  ( E )  of 0 . 7 3 5  wa s ca l cu l a ted a s  fo l l ows : 

TOTAL MASS OF FL UOR I DE 
", 

50 % ADSORBED
""'" 47 % NOT R EMOVE!) 

I N  � } ..... 50 % SOLUBLE 
53 % R EMOVED  0 . 5 + ( 0 . 4 7 )  ( 0 . 5 )  = 0 . 73 5  = E 

....... I 
-Po 
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downs tream con centrat i on s  we re determ i ned by ca l cul at i ng t he percentage o f  the 

prese nt a n d  fut ure  mas s l o ads i n  Popl a r  Creek  con t r i but ed by K - 1 700 : 

Present and Future  Ma s s  
Load Co n t r i but i o ns of K- 1700 

= 

l C i Q i 

whe re Ck i s  the present o r  fut u re concent rat i on of some contam i nant  i n  the  

K - 1700 di scha rge and  Qk i s  t he an n ua l  fl ow from K- 1700 to  Pop l a r C reek . The 

s ummat i on term l C i Q i represen t s  each of the ma s s  contr i b ut i on s  from 

u pstream so urces to  yi el d t he downstream mas s  l o ad . Th i s  te rm wa s dete rmi n ed 

d i rect l y  from mo n i to r i n g  data fo r the  ex i s t i n g  s i tuat i on . Once t h i s  

i n fo rmat i o n  was kn own , t he c al c u l at ion of t he downstream con cent rat i o n s  wa s 

stra i ghtfo rwa rd : 

F ut ure Concentrat i on i n  Popl a r  Creek = Cd = 

whe re the  numerator  i s  o bta i ned  from t h e  mas s  c a l c u l at i o ns a nd  t he den omi n a tor  

i s  the  s um of t he presen t and i n c remental  fl ows i n  Popl a r  C reek . The  cal cu l a

t i on proc ed ure i s  i l l u s t rated fo r phosphate : 

P resent  Load 
D i stri b ut i on : 

Future Load 
D i str i but i on : 

Future Pop l a r  

( 0 . 85  mg/ l ) ( 1 . 496  x 1 09 l /y r )  
----------:;-:;---- = 2 . 84 % of P04 ( P )  from K-1 700 
( 0 . 25 mg/ l ) ( 1 . 790  x l Ol l  l /yr ) 

( 1 . 46 mg/ l ) ( 1 . 54 x 1 09 l /yr ) 2 . 248 x 1 09 

-----------:;-:;----------0-- = ------..= 

( 0 . 2 5  mg/ l ) ( 1 . 79  x l Ol l  l /yr ) + ( 9 . 9 7 x 1 08
mg/yr ) 4 . 5 7  x 1 01 0  

= 4 . 9 1  % of P04 ( P )  from K- 1 700 

C reek  Concentrat i on :  

4 . 5 7  x 1 01 0  mg/yr 

1 .  79  x 1 0  11 l /y r  
= 0 . 26 mg/ l PO 4 

( P ) . 
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1 . 2  I n d i rect D i scharges 

The tra ns po rt of  cont ami n a nt s to Pop l a r  Creek vi a atmos phe r i c  

depos i t i on and  ove rl a nd t ra n s po rt was eva l uated i n  th ree step s .  The fi rst 

step was to t a ke t he stack emi s s i o ns i n vento ry a nd di s pe rse i t  wi t h i n t he  

watershed ( s ) . D i sc u s s i ons  wi th  proj ect pe rsonnel  s ugge sted that a 20 s qua re 

m i l e  depos i t i o n al a re a  woul d be ap propri ate . Th i s co rres po n ds to a pa rt i cu

l ate depos i t i o n  ve l oc i ty of 1 cm/sec and an effect i ve stack h e i g ht of  1 50 ft 

wi t h  a 2 mph average preva i l i ng wi nd . The res u l t i ng rad i us i s  ap proxi matel y 

2 . 5  mi l es .  

Most of t h i s  a rea  i s  t o po graph i c al l y  wi t h i n t he  Pop l a r  Creek wate r-

s hed ( a bout 85 pe rcent ) .  G i ven the  preva i l i ng wi n d  pattern s at the  s i te ,  

nea r l y  al l of the  po l l utant  depos i t i o n  wi l l  occur  i n  t he  Pop l a r  Creek  bas i n .  

E ffect s of faci l i ty rel ea ses  we re a s s umed to occur  ove r a 2 5  yea r 

l i fet i me .  D uri n g  t h i s pe r i od depos i t i o n , e ros ion  a n d  t ra ns po rt woul d occur  

s i m u l taneou s l y .  Backgroun d concent rat i on data i nd i cated t hat so i l  b u i l d u p  and  

tra ns po rt to Pop l a r  Cre ek woul d be  potent i al l y meas urab l e  on ly  for l e ad a nd 

u ran i um .  

To dete rmi ne  th e magn i t ude of t he e r os i on  a n d  tra ns po rt , i t  wa s 

neces sary to ca l cu l ate rea sonab l e  so i l l os se s .  These were obt a i ned by ma k i ng 

a rou gh est i mate from the  Un i ve rs al So i l  Los s  Eq uat i o n : 

A ( tons/ac-yr ) = RKLSCP 

where R i s  re l at ed to ra i nfal l e ros i on potent i al , K a nd LS are so i l  ty pe a nd 

topograph i c  facto rs , respect i ve l y .  C and P taken together  determ i ne  t he pro
tect i ve i n fl ue nce of n at ural vegetat i ve cove r  a nd ma n-made ma n agement prac

t i ces . An i n i t i a l est i mate ba sed on t hese factors  produced a va l ue between 3 

a n d  1 5  tons/ac-yr . A 2 0  sq ua r e  mi l e  area del i ve rs about 1 5  pe rcent of t h i s 

amount  to a water  body . Th i s  va l ue wa s ref i ned by compar i ng  i t  to amount s of 

s u s pe nded so l i ds i n  Pop l a r  Creek and t he pe rcent age o f  dra i n age bas i n  i n  wh i ch 

t he i n c i nerato r  depo s i t i o n  i s  to occu r .  Th i s  resu l ted i n  an  est i mated va l ue  

of  5 to ns per year  cons i deri n g  that the  vegetat i on cha racte ri st i cs a re n ot 

u n i fo rm  a nd t hat the  fl ow a nd s u s pe nded so l i ds measu rements  a re ave rage s ,  n ot 

cumu l at i ve o r  cont i nuou s di s t r i but i o n s . 
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Lead a nd u ra n i u m  a re bot h prese nt a s  oxi des o r  m i xed ox i de-hydrox i de

ca rbon ates in  the  so i l . The i r  downwa rd transport was thought to be  con f i ned  

to t he top 5 cm  of  so i l . Th i s  vo l ume i s  4 . 5  x 1 06 c u  ft ; based  on  a val ue 

o f  100 l b /cu ft bu l k  de n s i ty the  mass i s  2 . 1  x 1 08 k g .  F i ve tons  per  ac re 

pe r year corres pond s to a n et trans port ( to t he creek ) of 0 . 01 7 5 cm of so i l . 

Cons i der i n g  the  5 cm s l i ce i n  two pa rt s  yi el ded an app roach to ca l c u l ate the  

i nc remented concent rat i o ns  i n  t he so i l  ove r  t i me .  

At t i me = 0 ,  the  concent rat i on i n  the 5 cm s l i ce i s  u n i form a nd  

Cexces s = O .  After  t he f i rst  yea r ,  t he 4 . 982 5  cm rema i n i n g has been en

ri ched by one  yea r ' s  accumu l at i on d i s t r i buted t h roughout 5 cm . The  top 0 . 0 1 7 5  

cm has been  e roded , w i t h , Cexcess  = ( C1 + 0 ) /2 , a n  ave rage of the concen

t rat i on at the beg i n n i n g  a nd  e nd of the  yea r .  

Cont i n u i n g  t h i s  p roces s  fo r 2 5  years g i ves a va l ue for Cexce s s  = 

0 . 03 9  mg/ kg  of  l ead a n d  0 . 102  mg/ kg  of u ran i um ( F i gu re 1 -2 ) .  Cu rrent 

measu reme nt s o f  l e ad concent rat i o ns around ORGOP a re in  t he ra nge of 2 0 - 1 5 9  

mg/ kg  wi th  a n  ave rage of 5 9 .  I n c remented l ead concent rat i on s  a re t he refo re 

ab out 0 . 0 6  pe rce nt of bac kgrou n d .  I f  anyt h i n g , t h i s  es t i mate i s  conservat i ve 

s i nce i n  ac i d  so i l s  downwa rd t ra n s po rt may be more l i ke l y .  

Fo r u ra n i um t he i nc remental  concent rat i o ns i n  the eroded so i l afte r 

2 5  yea rs we re conve rt ed to act i v i t i es a nd  compa red to back grou n d : 

( 0 . 1  mg/ kg )  ( 7 . 81 x 1 0- 10  C i /mg ) ( 1  x 1 01 2  pC i /C i ) = 0 . 0781  p C i / g ;  

( 0 . 0781  pC i /k g )  + [0 . 9 7 pC i /k g  ( back grou nd ) ]  = 8 . 1% .  

So i l rel ated cont r i bu t i o n s  t o  Pop l a r  C reek we re cal c u l ated a s  fol l ows : 

( 5  t/ac-yr )  ( 1 2 , 800 ac ) ( 0 . 1 5  t ra n s . facto r ) ( 1 . 0 5  pC i /g ) ( 2000 l b /t ) ( 4 53  g/l b )  

= 9 . 1  x 1 09 pC i /y r ;  

o r  9 . 1  x 1 09 pC i /y r  = 5 x 1 0- 5  pC i /ml  ( o r  1 . 7 9  x 1 01 4  ml /y r )  

c ompa red t o  a basel i n e l e vel of 4 . 69 x 1 0 -5 pC i /ml . 
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Tota l  i nc rementa l u ran i um wa s cal cu l ated as  the  s um o f  the  d i rect and 

i nd i rect contr i but i o n s . The base l i ne i s  0 . 5  + 0 . 2 x 1 0-8 uC i /ml . Add to 

t h i s 0 . 3  x 1 0- 1 1 u C i /ml from so i l s  and 0 . 5  x 1 0-9 u C i /ml from d i rect 

aq ueou s  d i scha rges to y i e l d t he n ew act i v i ty of 0 . 5503  x 1 0-8 u C i /m l . Th i s  

rep resents  an  i n c rease of about  1 0  pe rcent rel at i ve to the ba se l i ne average .  
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J . l  Hea l t h E ffect s of  Low Level  I on i z i n g Rad i at i on 

Heal t h  effect s res u l t i ng f rom l ow-l eve l  i on i z i n g rad i at i on may be  

catego r i zed a s  somat i c ,  affect i ng on l y  t he i nd i v i dua l  exposed , or  genet i c , 
cau s i ng effect s that may be  t ran s fe rred to fut u re gene rat i on s .  The se two 

type s of  effect s a re d i scussed i n d i v i d ua l l y  b el ow . I n  addi t i on , a b r i ef  

d i sc u s s i o n  of t he der i vati o n  of  r i sk fact o rs i s  pre sented al ong wi th some 

q uant i tat i ve est i mates of r i s k . The d i scuss i on t hat fo l l ows i s  ba sed on  

rev i ews by  t he Na t i on a l  Ac ademy o f  Sc i ences Commi ttee o n  Bi o l og i ca l  E ffects  of 

Ion i zi ng Rad i a t i o n  ( 1 980 ) ,  Hobbs a nd McCl e l l an ( 1 980 ) , and the I n ternat i ona l  

Comm i ss i on on  Rad i o l og i cal  P rotect i o n  ( 1 966 ) .  

J . l . l Somat i c  E ffect s 

The somati c effect of  p r ima ry concern from expo s ure to l ow-l evel  

rad i at i on i s  carc i n ogenes i s .  A l so very impo rtant a re devel o pmenta l  effect s on  

the  u nborn ch i l d  i nc l ud i ng death , ma l fo rmati o n , g rowt h reta rdat i o n , a nd fun c 

t i on a l  i mpa i rment . Meas urab l e effect s h ave been observed a t  d o s e s  of  1 0 - 1 9 

rad s . Hi g her  doses  ( g reater than  4 00 rad s ) have been a s soc i atad wi t h  i mpa i red 

fert i l i ty o r  ster i l i ty and  the  d evel opment of  cataracts . I n  add i t i on , the  

hypothes i s  ha s been suggested that rad i at i on  con t r i b utes  i n  a dose-dependent 

way to no n - s pec i fi c  s h o rten i ng of  l i fe s pa n . There i s  no h uman ev i dence to 

s u p po rt t h i s hypothes i s .  Human po pu l at i on s  p ro v i d i ng emp i r i ca l  data o n  hea l th  

effect s of i on i zi ng rad i at i on are t he s u rv i vors  of  the  bomb i ngs  at H i ro s h i ma 

a nd Naga sak i , m i n e rs expo sed to radon a nd  i t s  decay p roducts , a nd pat i en t s  

t reated wi t h  X-rays  o r  a s u s pen s i o n of t hor i um ox i de that emi t s  a l pha rad i a

t i o n s .  A w i d e  range of an imal  expe r imentat i on s u p po rts the  h uman data . 

Cancers a s soc i at ed wi t h  expo s u re to rad i at i on i nc l ude l eu kem i a ,  

b reast cance r ,  t hyro i d  cancer ,  l un g  cancer , a nd  cancers of some d i ge st i ve 

o rgan s . It i s  be l i eved that cancer  can be i nduced by rad i at i on i n  any body 

t i s s ue by rad i at i on .  Th e exi st ence of  such  a rel at i on s h i p can o n l y  be  

i n fe rred by stat i st i ca l  excesses  above n at ural  i nc i dence , s i nce 
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rad i at i o n - i nduced t umo rs a re i ndi st i ng u i shab l e from t hose  occu r ri ng natura l l y .  

I t  h a s  recen tl y bec ome evi dent  that  t he so l i d t umo rs a re  more i m po rtant  

n umer i cal ly  than  l eu kem i a .  The l atent per i od fo r the  so l i d  t umo rs ran ges from 

1 0  to 3 0  yea rs as  c ompa red wi t h  l eu kemi a wh i ch u s ual l y  ap pea rs wi t h i n a few 

yea rs of expos ure .  Hence , l eu kem i a wa s the p r ima ry effect noted i n i t i a l l y  i n  

s u rv i vo rs of t he b ombi n g s .  The data on s eve ra l  i nd i v i dual o r ga ns a re 

d i sc u s sed br i efl y be l ow .  

J . l . l . l  Le u kem i a .  Ext en s i ve an i ma l  expe r imentat i on has  been 

co nduct ed to i n vest i gate r adi at i on i nduct i on  of  l eu kemi a .  Some i n fo rmat i o n  

can be g l eaned from t h i s wo rk t hat i s  pe rt i nent to h uma n s .  I n duct i on at l ow 

d oses  ri s e s  l es s  rap i d ly wi t h  i nc reased dose i n  res po n se to l ow- LET radi at i o n  

than  h i g h -LET rad i at i o n .  I n c i dence dec rease s above a ce rta i n  dos e ,  a pparent l y 

d ue to l ys i s of cel l s  i n  wh i ch ma l i gnant  t ra n fo rmat i o n s may h a ve been i nd uced . 

Repa i r mech an i sm s  seem to  be mo re effe ct i ve after  l ow d os es  than  h i gh dose s .  

D i ffe rences i n  types o f  l eu kemi as  a n d  the i m po rtance o f  vi ru ses i n  some 

s pe ci es  ma ke d i rect ext rapo l at i o n  from a n ima l  to ma n di ffi cu l t .  Sma l l  samp l e 

s i ze s  do n ot pe rmi t stat i st i cal  a s s es sment of ri sk  at l ow doses . 

Data on  l eu kemi a  i n c i dence  i n  Japanese atom i c-bomb surv i vors  

i n d i cates t hat age at expos ure , t i me  after  expos ure , and  type of  l eu kemi a are  

i mpo rtant  fact o rs i n  ri se of radi at i on i n duced l eu kemi a .  Exces s  mo rta l i ty by 

t i me per i od a nd age has  been tabu l ated for a cute a nd chro n i c  gra n ul o cyt i c  

l eu kemi a. Th i s  have been comb i ned wi th dose est i mates  fo r both gamma and  

n eutron r adi at i on i n  de r i vi ng r i s k  est i ma t e s .  Mode l s  empl oyed i n  est i mat i ng 

r i s k s  are  d i sc u s sed bel ow i n  J . l . 3 ,  De ri vat i on of R i sk Factors . 

In c i dence  o f  l eu kemi a i n  a nkyl os i ng-s po ndyl i t i s  pat i e nts  rece i vi ng 

x-ray t reatment  su p po rt s  that  from atom i c bomb surv i vo r s .  Excess  r i sk  i s  

ev i dent  from 2 to  2 0  yea rs after i n i t i al expos ure a nd i s  mos t ma rked i n  o l de r 

pati ent s .  The a s soc i at i on o f  ch ro n i c g ranu l ocyt i c  l eukem i a wi t h  neutron 

r adi at i on i s  s u p po rt ed by l i t t l e  excess  i n  pat i ents  treated wi t h  x-rays wh i ch 

do not i nc l ude t he  n eu tron expos ure .  

J . l . l . 2 B reast Ca nce r .  Data i nd i cates that t h e  fema l e  b reast i s  
ve ry s u sc ept i b l e  to r adi at i on ca rci n o genes i s . Pop u l at i o ns st udi ed i n c l ude 
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atom i c bomb s u rv i vo rs ,  t ubercu l os i s  pat i ents  expo sed to  mul t i p l e fl uoroscop i c  

chest exami n at i o n s , a nd women rece i vi ng l oca l i zed x-ray treatment for a cut e 

postpa rt um ma sti t i s .  Dependen ce of effe ct on dose at ve ry l ow l evel s a ppe a rs 

to be l i nea r for b reast ca n ce r .  The dose-res po n se re l at i o n s h i p  va ri e s  by age 

at ex pos ure and h ormona l  a nd oth e r  host facto rs . Latent pe ri od a p pears  to 

depe nd on age at i n i t i al ex pos ure but n ot on  d ose . Data  i n d i cate a mi n imum 

l atent pe ri od of  fi ve year s , but a re i n s uffi c i ent  to determi ne a maxi mum 

pe r iod . If a maximum exi st s ,  i t  mu st be greater t h a n  30 yea r s .  

J . 1 . 1 . 3 .  Thyro i d Cance r .  I n d uct i on of t hyro i d  can ce r  by  radi at i o n  

i s  ev i de n ced by an i ma l  ex pe ri mentat i on a n d  study o f  seve ra l h uman po pu l a t i o n s 

i n c l udi n g  t he atom i c  b omb s u rv i vo rs , seve r al grou ps acc i de nt al l y  exposed to 

l ow- l e vel rad i at i on from fal l out , a nd n ume rou s expo s u res  v i a  t herapeut i c  

med i c a l  procedures . Th e most str i ki n g  as pe ct of t hyro id  can ce r ,  s u p po rt ed  by 

bot h an ima l  and h uman da ta , i s  t he h i gh surv i va l  rate .  Of t he several h i sto

l og i ca l  types of t hyro id  can ce r ,  t he type mos t l y  h i g h l y  ma l i gn a nt and fat a l  

a ppear s  not to be  a s so ci at ed wi th rad i at i o n  expo s ure at  a l l .  Hence , i n forma

t i on  i s  repo rt ed as  i n c i de n ce rathe r tha n rro rta l i ty as  i t  i s  fo r most othe r 

ma l i gn a nci e s  a s soci ated wi th  rad i at i on expos ure . 

An i mal expe r i mentat i on i n d i cates t hat exte rn al x-ray expos ure of t h e  

t hyro id  i s  mo re effect i ve i n  can ce r  i nduct i o n  t ha n  i nterna l  ex po s u re t o  beta 

r adi at ion  from i odi n e-13 1 .  Th i s  may be expl a i n ed i n  pa rt by m i c rodos i met ry 

d i ffe rence i n  the  two type s of  rad i at i on . Iodi ne- 1 3 1  de l i vers  a n  i n homogenou s 

d ose ove r  s ho rt pe r i ods a nd i s  de pendent  on t hyro i d  f un ct i on fo r i t s effe ct . 

I n  add i t i o n , doses  from i nterna l l y  emi tted beta radi ati on a re usua l ly  a bove 

1 0 ,000  rads . Doses of 100  to 1500  rads of extern al radi at ion  a re general ly  

a s soci ated wi t h  t hyroi d cancer  and  doses  at l ow as  6 . 5  rads of ext e rna l  

radi at i o n  may h a ve i nduced t hyro id ma l i gn a n ci e s . 

Human data have prov i ded s ub stant i a l i n fo rmat i on i mpo rtant  to ri s k  

a s s es sment fo r t hyro id cance r .  The re i s  n o  a ppa rent re l at i o nsh i p  between 

e ffect a nd age at i n i t i a l ex po sure . Women exh i b i t  a t hree-fo l d  i n c rea sed 

i n c i de n ce ove r  me n .  Thos e wi th  a Jewi sh ethn i c  background ex pe ri ence a 

g reater i n c rea sed ri sk  o f  t hyroi d cancer . A mi n i mum l atent pe ri od of 1 0  years 

i s  s ug gest ed wi t h  pe ak i n c i de n ce ap prox i mate ly  20 yea rs a fter  fi rst expos ure . 
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J . 1 . 1 .4 Lung  Ca nce r .  Rad i at i o n  i nduced l un g  cancer  occurs  a l most 

exc l us i ve l y i n  t he b ronc h i a l  t ree . Data i s  ava i l ab l e  from an i ma l  exper i 

mentat i o n , pat i ents  rece i v i ng rad i othe ra py fo r ankyl os i ng-spo ndyl i t i s ,  

Ja panese atom i c bomb s u rv i vors , a nd mi ners  exposed to radon daughter  i n  

underg round mi nes . Th e i n teract i o n o f  c i g a rette smok i ng wi th  rad i at i on i n  

carc i nogenes i s  i s  u nc l ea r .  Recent ev ide nce i nd i cates that t he  a s soc i at i on i s  

n ot a s  strong a s  prev i ou s l y  be l i eved . Smok i ng does a p pear , however , to 

s horten the l atent per i od .  Uncerta i nty a l so rema i n s over the  dose-res ponse 

rel a t i o ns h i p  of l oca l  dose rece i ved from i n so l ub l e pa rt i c l e s i mbedded in  the 

b ronch i a l ep i t he l i a l l ayer a nd u n i fo rm l y  d i str i buted externa l  dose . Un i que  

probl ems i n  dos imetry a re presented by t h i s  d i l emma , a nd have been  con s i dered 

by numerous  i n vest i gators . Va r i ab l es  wh i ch h ave been s hown to a ffect the  dose 

res po nse  rel at i o n s h i p  i n c l ude age at i n i t i a l  expo s ure and  age at a ppearance of 

canc e r .  I ncrea sed r i s k  i s  f i rst noted at  a g e  3 5 ,  a n d  r i ses  ra p i d l y  a fter 

t ha t .  Mi n imum l atent pe r i od i s  a p prox i mate l y  1 0  years . Excess cancer has  

been  obse rved as  m uch as  5 0  yea rs a fter i n i t i a l rad i at i on  expos ure . A l i near  

dose - res po n se rel a t i o n sh i p i s  a s s umed fo r r i s k  e st i ma t i o n  of  l un g  cancer 

fat a l i ty .  

J . 1 . 2 Genet i c  E ffects 

Rad i at i on ex pos ure can produce two ty pes o f  genet i c  d i so rders : t hose 

dependent on gen e  mutat i o n s  or  sma l l del et i o n s  and tho se wh i ch depend on  

ch romo somal  cha nge s , e i t her  tot a l  n umber o r  gene  arrangement . E ffects o f  

genet i c di so rders a re propo rt i o na l  t o  rad i at i on  dos e .  Muc h  data emp l oyed i n  

r i s k  est i mat i o n  i s  obta i n ed from an ima l  expe r i mentat i on . Some ma n i festat i on s  

o f  genet i c  d i so rders have  been recogn i zed i n  ma n ,  howeve r ,  i n  respo n se  to 

rad i at i on expos ure . The se i nc l ude ear l y l o sses  i n  utero ; chromo somal  abno r

mal i t i e s  i n  recogn i zed abo rt i o n s ,  st i l l b i rths , o r  ea rl y deat h s ; conge n i ta l  

abno rma l i t i e s ; a nd s peci f i c  v i s i b l e  detr iment res � l t i n g from ge ne  mutat i o n s  a s  

ev i denced by fam i l i a l a noma l i es .  

Two met hods a re emp l oyed i n  e st imat i ng r i s k  o f  genet i c  d i sorde rs i n  

man  due to rad i at i on  ex pos ure .  The fi rst tech n i que i nvo l ve s  ex pected i n c i 

dence i n  a pop u l at i o n  cont i n uou s l y  ex posed fo r ma ny generat i on s .  
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Acco rd i ng l y ,  i t  i s  est imated t hat  o ne  to  s i x  pe rcent spontaneou s mutat i on s  i n  

h uma ns a re d ue to background  radi at i on . A re l at i ve or  propo rt i on a l  i n crease 

of  0 . 02 to 0 . 0 04 pe r rem i s  expected . After ma ny gene rat i o n s  of  i n c rea sed 

expos ure , a s i mi l a r  i nc rease i n  h uman heredi ta ry d i so rde rs t hat are  ma i nta i n ed 

i n  t he popu l a t i on  wo u l d  be fo un d .  The second tec h n i q ue est i mates  i n c i dence of 

genet i c  di sorde rs i n  a s i ng l e  pop u l at i on fo l l owi ng  expos ure of the  pa rent s .  

I t  i s  est i mated the  5 to 6 5  addi t i ona l  d i so rde rs wi l l  be observed pe r mi l l i on 

l i veborn offs pri ng res u l t i n g  from pa rental  expos ure to one  rem be fore 

concept i on . 

J . I . 3  Der i vat i on of  R i s k  Factors 

Rad i at i on ca rc i nogene s i s i s  con s i de red to be a stocha st i c  effect . 

That i s , i t s  oc currence i n  an  expose d  pop u l at i o n , rather  than  i t s s everi ty i n  

a n  affected i nd i v i d ua l , i s  d i rect l y  propo rt i ona l  to dos e .  Stocha st i c  effect s 

a re a s s umed to h a ve no  t hres ho l d ;  a n  effe ct wi l l  be produc ed i n  res po nse  to  

a ny dose  provi ded  t he expo sed pop u l at i on i s  l a rge enough . On  the  ba s i s of  

t heori es of  the  i nte ra ct i on  of  i o n i zi ng radi at i o n  wi th  cel l s  a nd t he re l at i ve 

b i o l og i cal  effect i ve ne s s  of va ri ou s types of rad i at i on i n  e l i c i t i n g  effect s ,  

mathemat i c a l  proced ures re l at i ng r adi at i o n  dose a nd ca ncer  i n c i dence  (mo rt a l 

i ty )  a re a p pl i ed to data on  ma n and  expe r ime nta l  a n i ma l s .  The ge nera l  fo rm of 

t he eq uat ion  that  i s  fi tted to d ose res po nse  data  i s  as fo l l ows : 

F ( O ) = ( ao + a I D  + a202 ) exp ( -b I D  - b202 ) 

where D i s  t he radi at i o n  d ose i n  rads , F ( O ) i n  t he ca ncer  i n c i de n ce at d ose 0 , 

and  the  pa rameters ao ' a l ' a 2 ' b I ' b2 a re po s i t i v e .  The spo ntaneou s 

o r  back ground can ce r  i n c i de n ce i s  re present ed by ao • Th i s  f un ct i on becomes 

b a s i ca l l y  l i nea r at ve ry l ow doses wi t h  o n ly  the  pa rameters ao a nd al . 

Modi f i cat i o n  wi t h  t he a 2 te rm al l ows a curve fi tted expres s i ng a n  u pwa rd o r  

pos i t i ve curvature at l ow dose . I n cl ud i ng b l a nd b2 expresses a downwa rd 
or n egat i ve c u rvat ure at h i gher  d oses a s  m i ght be expe cted  from ce l l k i l l i ng 

e ffect s .  De pe nd i ng  on wh i ch pa ramete rs a re impo rtant  ( prov i de the  best fi t )  
t h i s genera l  fo rm can be expres sed a s  s everal  d i st i n c t  mo de l s :  the  l i nea r ,  the  

q uad r at i c ,  o r  the  l i near-q uad rat i c  ( q uad rat i c  wi th  a l i near  term ) . F i n d i ng  
t he ap pr opri at e model  i s  acc om pl i s h ed by a n  i te rat i ve we i ghted l ea s t-sq uare  
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procedure .  Emp i ri cal  evi dence of  the  act ua l  fo rm of t he curve at ve ry l ow 

d oses i nc l udi n g  the exi stnce of a t hres ho l d woul d be a l most i mpos s i b l e  to 

obt a i n ba sed on t he magn i t ude of the pop u l a t i o n  req u i red . 

Accordi n g  to curren t mo rta l i ty rate s ,  about 164 ,000  i n d i v i dua l s  i n  a 

popul a t i o n of one m i l l i on cou l d be expected to di e from cance r.  Expo s ure of 

t h i s pop u l at i on to a s i ng l e  dose of  10 rads wou l d be expe ct ed to res u l t  i n  766 

add i t i on a l  ca ncer deat hs accordi ng to  the  l i en a r-q uad rat i c  mode l . Cont i n

uou s l i fet i me ex pos ure to one  rad pe r  yea r ( t ot al dose of about 7 5  rads ) woul d 

resul t i n  an exces s  of  about 3 , 000 cancer  deat h s ,  b a sed on  t h i s  same mode l . 

Th i s  i s  0 . 5  percent a nd 3 pe rcent above expect ed . Est i mates of excess  r i s k  

fo r i ndi v i d ua l  orga n s  and t i s sue s ( except  fo r l eu kemi a )  a re ba sed o n  t he 

l i nea r model . Exampl es expres sed as  excess  ca ncer ca ses  pe r yea r  pe r m i l l i o n  

perso n s  exposed pe r rad a re a s  fo l l ows : mal e t hyro i d , 2 . 2 ;  fema l e  thyro i d , 

5 . 8 ;  fema l e  b reast , 5 . 8 ;  ma l e  l un g ,  3 . 6 ;  fema l e  l un g  3 . 9 . Much of the dat a  

u po n  wh i ch these ri s k s  a re based a re from e p i demi o l og i ca l  data i n  wh i ch 

ex pos ure wa s at h i gh dose . Th us  t h ey may o ve r-est i mate the  r i sk somewhat . 

I n c l ud i ng  the  quad rat i c  term ( u s i n g  l i near  quadrat i c  mode l ) l owe r t hese  va l ue s  

by  a facto r of  t hree to  s i x .  
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J . 2 Hea l th E ffect s of  PCBs  

A b r i e f  s umma ry of  t he heal t h  effect s  of  PCBs i s  g i ven i n  th i s sec

t i on  to document the  type of  effect s wh i ch m i ght be  expected a nd the  l evel s 

n eces sa ry to produce those effect s .  An overv i ew o f  the  abso rpt i on ,  metabo

l i sm ,  and exc ret i on of PC Bs by the  body i s  pre sented p r i o r  to the  d i scu s s i o n  

o f  effect s .  Effect s a re con s i de red by route o f  expo sure  and occupat i ona l o r  

genera l  commun i ty ex pos u re . S ubsequent ly , ev i dence re l a t i ng to the  

ca rc i nogen i c i ty ,  mutage n i c i ty ,  a nd teratogen i c i ty o f  PCBs i s  desc r i bed . 

J . 2 . 1  Abso rpt i on ,  Metabo l i sm ,  and  Excret i on 

PCBs a re read i l y  abso rbed from t he d i gest i ve t ract , rega rd l es s  o f  the  

degree or  pattern of  c h l o r i nat i on .  Abso r pt i on t h rough  t he  re s p i rato ry system 

a l so occu rs  read i l y  and i s  thought  to fo l l ow a s i m i l a r patte rn . S i nce a n i ma l  

st ud i e s  h ave s hown t h at  P CB s  app l i ed to  the  s k i n  exert effect s on the  l i ver , 

i t  i s  a s s umed that  PCBs a re a l so abso rbed through  t he sk i n ( N IOSH , 197 7 ) . 

Va ryi ng amo unt s of  PCBs , depend i ng u pon  degree and pattern  of  ch l o r

i n at i o n ,  a re ex creted i n  the  feces ,  m i l k ,  a nd ha i r wh i l e  o n ly  t race  amounts  

a re exc reted i n  the  u r i ne .  Metabo l i te s  of  ch l o r i nated b i pheny l s h ave been 

found i n  ur i n e , feces , a nd m i l k . It a p pears  that  the l owe r chl o r i nated 

b i pheny l s a re metabo l i zed more  read i l y  than  mo re h i gh l y ch l o r i nated compounds . 

Decachl o rob i pheny l , t he mo st h i gh l y  ch l o r i nated b i phenyl , h a s  not been shown 

to b e  metabo l i zed . As a re s u l t of  t h i s d i fferent i a l metabo l i sm ,  t he h i gh l y  

ch l o r i nated compounds  tend t o  accumul ate i n  t i s s ue s  ( pa rti cu l a r l y  those of  

h i gh fat content )  and  may pers i st fo r yea rs  a fter  i ntake  i s  d i scont i n ued 

( N IOS H ,  1 9 7 7 ) .  

J . 2 . 2  Occupat i ona l  E xpo s u re 

Occupat i o na l  ex po s u re  to PCBs i nvo l ve s e i t her  d i rect s k i n contact 

wi t h  PCB com pounds o r  i n h a l a t i on of  and s k i n  expos ures  to PCB va po r s .  
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The mos t  common effect s  of occupat i ona l  expo sure to PCBs  a re s k i n 

i r ri tat i o ns a nd chl oracne .  C hl oracne has  been  found to occur  wi th  expos ure to 

PCB  vapo r  concentrat i on s  a s  l ow a s  0 . 1  mg/m3 over a pe r i od  of  severa l  mo nths  

or  at  con centrat i o ns  of  PC Bs i n  t he b l ood of  about 200  p pb .  Con cent rat i o n s  of  

a pproxi matel y 1 0  mg/m3 we re repo rted to be  un beara b ly  i r r i tat i ng to wo rke rs .  

Other  effe cts  a s so ci at ed wi t h  oc cu pat i o n al ex pos ure to PCBs i n c l ude d i gest i ve 

d i sturbance s ;  eye , n ose , a nd u pper re s p i ratory t ract i rr i t at i o n ; l i ve r  i nj u ry ;  

i m poten ce ; d ry t hroa t ;  ast hmat i c  bron ch i t i s ;  n ause a ;  d i z zi n es s ;  a n d  he adache . 

Some abnormal i t i es we re fou n d  i n  l i ve r  fun ct i on tests of  wo rke rs exposed to 

0 . 3 2  to 1 . 44  mg/m3 • The i n vest i ga to rs conc l uded that there were no  ad ve rse 

e ffect s i n  wo rke rs wi t h  b l ood l evel s bel ow 200 ppb . 

J . 2 . 3  Expo s ure o f  the  Genera l  Po pu l at i on 

Due  to wi despread occu r rence  of PCBs  i n  t he e n v i ronment , detectab l e 

concentrat i o ns h a ve been  fo und i n  t i s s ues a nd body fl u i ds of a s u bsta nt i a l 

port i o n  of  the  U . S . pop ul at i on . As ma ny a s  62 percent o f  b l ood s erum sampl es 

h a ve been found to conta i n  dete ct ab l e  concentrat i o ns  of PCBs up to 3 0  p pb .  

PCB s  have al so been detected i n  ma ny samp l es , o f  adi po se  t i s s ues . I n  a pproxi 

matel y 7 5  pe rcent of t he adi pose s amp l e s ,  co ncentrat i o ns  we re l es s  tha n 1 p pm ,  

wh i l e  t he rema i nder  we re between 1 a nd 2 ppm.  The most common PC B i some rs 

found i n  b l ood a nd adi pose t i s s ue a re pent a- , h exa- , a nd h ept achl oro b i p henyl s .  

Concent rat i on s  o f  PCBs fo und  i n  b l ood were h i g h l y  correl ated wi t h  concentra

t i o ns i n  adi pose t i s s ue .  PC Bs  h a ve been dete ct ed i n  who l e  h uman  m i l k  at p pb 

concentrat i ons  and i n  m i l k  fat at ppm concent rat i on s .  The concentrat i on s  of 

PCBs i n  h uma n  m i l k  were found to be s i mi l a r  or i dent i c a l to t hose i n  b l ood a nd 

were pos i t i vel y correl ated wi t h  adi po se  concentrat i o n s .  I t  h a s  been est i mated 

that  t he canmon di eta ry i nt a ke for an average teen age ma l e  i n  t he U . S .  i s  1 0  

t o  20  ug/day ( N I OSH , 1 9 77 ) . Ambi e nt a i r may cont a i n up  t o  1 00 n g/m3 • No 

ad ve rse effe ct s  h a ve been as so ci ated wi t h  body b urden s  of PCBs res u l t i n g  from 

these general  env i ronmenta l  expo sures . 

The ef fe ct s  of i n gest ion  of PCBs  by h uma n s  d ue to acc i de nt a l  

contam i nat i on of ri ce o i l u sed fo r cook i ng  i n  J a pan  i n  1968 h ave been we l l  

do cument ed . The cooki ng o i l was fo und to cont a i n 2000 t o  3000  p pm Ka nechl o r  
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400  ( a  ch l ori nated b i phe ny l  conta i n i n g 48  pe rcent ch l or i n e ) . By 1 9 7 7 ,  1 66 5  

cases of  PC B poi son i ng , refe rred to a s  " Yu s h o" , h ad been i de nt i fi ed .  In i t i a l  

symptoms of t he  d i sea se i n c l uded ch l oracne , p i gmentat i on of  t he  face , eye l i ds ,  

gi n g i vae a nd n a i l s ,  hy pe rtr ophy o f  me i b omi an  g l a nd s , a n d  hy pe rsecret i o n  from 

the  eye s .  Al so , s i gn s  of systemi c effect s s uch  a s  l os s  of a p pet i te ,  n a u se a , 

vomi t i ng , we akn es s ,  a nd numbness  of the extremi t i es were repo rt ed .  S i x  yea rs 

a fter expos ure , t he l e s i ons  we re l e s s  severe i n  64 percent of the  pat i ent s , 

howe ve r , systemic  di so rde rs rema i n ed .  The se system i c  di so rde rs i n c l uded 

du l l nes s ,  h eada che or heavy headedn es s , i nde fi n i te stoma ch ache , n umbn e s s  of  

extremi t i e s , swel l i ng and  pa i n  o f  jo i nt s ,  cough i ng a nd b ron ch i t i s- l i ke 

symptoms , a nd n ervou s and  e ndocri no l og i ca l  d i so rde rs . 

Ch i l dren ex pos ed to t he cont ami n at ed o i l  exh i b i t ed reta rded growt h  

a nd  abnorma l toot h deve l opme nt ( U rabe , e t  a l . ,  1 9 7 9 ) . B l ood l evel s o f  PCBs  i n  

Yus ho vi ct i ms h ave rema i n e d  s omewhat h i gher t ha n  t hose i n  hea l t hy peop l e .  

J . 2 . 4  C arc i nogen i c i ty 

After exami n i n g  t he res u l t s  of s e ve r al a n i ma l  st udi e s , N I OSH ( 197 7 )  

concl uded t hat  PCBs  have po ten t i a l  ca rci nogen i c  act i v i ty i n  h uma n s .  

Ca rci n o gen i c  effe ct s  of PCBs h a ve been pr i ma r i l y  as so ci ated  wi th  t h e  

l i v er . B i nd i ng of PCB  metabol i tes  to n uc l e a r  components  of l i ve r  cel l s  has  

been deroo nstrat ed i n  roo n keys , rat s , a nd i n  v i t ro expe r i ment s .  Th i s  ev i de nce 

i s  suffi c i ent to a ro u se s u sp i c i on s  that PCBs cou l d have carc i noge n i c  potent i a l  

i n  h uma n s .  Ot her a n i ma l  st udi es h a ve s hown i nc reased i n c i de nce of hepatoma s ,  

h epatoca rci noma s ,  n eopl a st i c  nodu l es i n  the  l i ve r ,  a n d  cho l a ng i ohepatoma s i n  

rat s  a nd m i ce .  A l so ,  one  of t he st udi es repo rt ed by N I OSH ( 19 7 7 )  i nd i cated 

dose-rel a ted i nc i de n ce of l eu kemi a i n  rat s . 

St udi es of h uman expos ure a re n ot s uff i ci e nt to co nfi rm o r  de ny t h e  

c a rci noge n i c i ty of  PCBs  i n  h uma ns . There i s  some evi dence that  Y u s ho v i ct i ms 

may h a ve a n  i nc reas ed r i s k  of  can ce r .  Of t h e  3 1  deaths  aroo ng  Yus ho pat i e nt s  

a s  o f  1 9 79 a nd fo r wh i c h  the  cau se o f  deat h wa s noted , 1 1  ( 3 5 . 4  percent ) 

death s  res u l ted fran ma l i gn a nt neop l a sms . Th i s  pe rcent a ge i s  somewhat h i ghe r 

t han  the  n orma l rate of death  d ue to neopl asms i n  t h i s geogra ph i ca l  a rea 
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( 2 1 . 1  pe rcent ) .  Howeve r ,  t hese data a re on l y  prel im i n a ry resu l t s  and cannot 

be co ns i dered conc l u s i ve .  

J . 2 . 5  Mutagen i c i ty 

Accordi ng  to N I OS H  ( 19 7 7 ) PC Bs h a ve l i t tl e  mut agen i c  potent i a l ; 

howe ve r ,  i t  i s  po s s i b l e  t hat they may a l te r  t he mutagen i c i ty and ca rc i no

gen i ci ty of ot her  c om pounds by st i mu l ati ng m i c rosomal enzyme a ct i vi t i e s .  

Resul t s  of the Ame s test  o n  seve ra l  PCBs  and PCB  mi xt ures  and tests  on rat 

s pe rma togon i al a nd bon e marrow ce l l s  proved n egat i ve .  

J . 2 . 6  Teratogen i c i ty a nd Rep roduct i ve E ffects 

PCBs h a ve been dete cted i n  the fetu ses of both h umans  a nd an i ma l s  

i ndi c at i ng t h at pl a cent a l  t ran s fe r  occu rs . PCBs h ave not proven t o  be 

tera togen i c  i n  h uma n s ; howeve r , ot her  reproduct i ve effe ct s h a ve occurred . 

Bab i es bo rn to mothers who i nge sted " Yu sho o i l u  du r i n g  p regnancy exh i b i ted 

da r k  b rown p i gmentat ion  of t h e  muc os a  membrane and s ki n , a tenden cy to be 

smal l fo r date , e ru pt i on of  teeth  at b i rt h ,  and tea r i ng and redness  of the 

eyes . P i gmentat i on di s ap peared gradual l y  wi t h i n  two to f i ve mont h s . Yu s ho 

a l so devel oped i n  at l ea st  one baby exposed to PCBs  on l y  t h rou gh n u rs i ng .  

Seve r al ch i l dre n were bor n wi t h  p i gmented s k i n  s evera l yea rs a fter  t he  

mothers ' ex pos ure to  the  contam i nated o i l h ad cea sed . 

An i ma l  st udi es h ave s hown decrea s ed bi rth we i gh t .  Tera togen i c  

e ffect s h ave be en obs e rved i n  dogs a nd p i g s , howeve r ,  a t  the  max i mum doses  of 

the Yus ho pat i ents  a nd at i nt ake rates t h ree to four t i me s  greater than  t hose 

expect ed from i nha l at i on  of maxi mum repo rted occu pat i ona l  concentrat i on s  

( N I OS H ,  19 7 7 ) .  
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J . 3 Hea l t h E ffects of  P o l ych l or i nated D i benzod i o x i n s  
and  P o l ych l o ri nated D i benzofu rans  

J . 3 . 1 P o l ych l or i nated D i ben zod i ox i n s  

The g rou p o f  chemi ca l s re ferred to a s  po l ych l or i nated d i ben zod i o 

x i n s  ( PCDDs ) i n c l udes  some o f  the most tox i c  compounds  kn own t o  ma n .  The 

most toxi c compound i n  t he  g roup  i s  2 , 3 , 7 ,8 -tet rach l o rod i benzod i oxi n ( TCDD ) 
a nd t he hea l t h  effect s of  t h i s pa rt i cu l a r  chem i ca l  have been exte n s i ve l y  

st ud i ed .  Un l es s  othe rwi se noted , t he i n fo rma t i on pre sented i n  t h i s sect i on 

refers o n l y  to the 2 , 3 , 7 , 8 -TCDD  i some r .  

The tox i c  effect s o f  2 , 3 , 7 , 8  TCDD re port ed i n  h uman s  a re s umma ri zed 

i n  Tab l e  J - 1 . I n i t i a l  symptoms o f  a cute ex pos ure to TCDD i nc l ude n a u sea and  

vomi t i n g ;  headache ; a nd  s i g n s  of res p i rato ry tract , eye , a nd  s k i n i rri tat i o n  

( Tayl o r ,  1 9 7 9 ) . The i n i t i a l i rr i tant  effect i s  compa rab l e  t o  a chem i cal  o r  

t herma l b u rn a nd res u l t s i n  rednes s edema , swel l i ng pa i n ,  mucus  membran e 

hype rsec ret i o n , a nd i n  sev e re cases , dest ruct i o n of  t he t i s s u e s  (J o i ne r ,  1 981 ; 

Tayl o r ,  1 97 9 ) . Del ayed effect s  wh i c h may a p pear  l ater  ( weeks  to months  

fo l l owi n g  t he exposure  i n c l ude po rphy r i a  cutanea  ta rda ( a severe d i sea se  

a s soc i ated wi t h  abno rma l met abo l i sm o f  po rphyri n s  by l i ve r ) , ch l o racne  ( a s k i n 

d i so rde r ) , seve re musc l e pa i n , hyperp i gmentat i o n of  sk i n ,  psychopatho l og i c a l  

c hange s , h i gh b l ood l i p i d s , a n d  ga stro i ntest i n a l  prob l ems . Pancreat i t i s ,  

k i d ney d i so rders , a nd gene ra l l i ve r  fa i l ure  occur  l es s  frequen tl y .  

Lo ng-term effect s o f  acute ex pos ure to TCDO a re d i ffi c u l t  to a s ses s  

i n  h uma n s . In  most stud i es , unmea sured expo s ure cond i t i o n s , sma l l samp l e 

s i ze ,  and  t he poss i b i l i ty of  expos ure to ot her  ch emi ca l s ma ke i t  d i ffi cu l t to 

demonst rate a ca u sa l  rel ati o n s h i p .  The re i s  some i n d i cati o n s  of i n c reased 

i n c i dence  of s k i n , l ymphat i c , and  h ematopo i et i c  cancer  amo ng  wo rkers s u fferi ng 

a cute expo s ure . However , t h i s  f i nd i ng  i s  not conc l u s i ve (Jo i ne r ,  1 981 ) . 

Ch ro n i c  ex pos ure to l ower l eve l s of TCDD  h a ve a l so been exami n ed i n  

wo rke rs . Ch l o racne a ppears to be the ea r l i est s i g n  o f  TCDD  po i so n i ng and the 

most common effect repo rt ed fo l l owi ng  c hron i c  occupat i on a l  ex pos ure (Tayl o r ,  

1 97 9 ) . Li ve r toxi c i ty a nd uropo rp hyr i n  ex cret i o n have a l so been repo rted 

(Jo i ne r ,  1 981 ) . 
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C h ron i c  oral  expo s ure to TCDD i n duc es mu l t i p l e toxi co l ogi c e ffect s i n  

a n i ma l s ,  t he s eve ri ty of wh i ch i s  dose de pendent . L i ver  tox i ci ty i s  t h e  mos t 

con s i stent l y  observed effect and  i s  t he pr i ma ry effect occu rr i n g  at  l ow dose 

l e ve l s .  Ot he r pat ho l o g i c al co n s eq uences i n c l ude mo rp ho l og i c  cha n ges i n  l i ve r ,  

thymu s ,  reproduct i ve organ s ,  a nd  l ympho i d ,  res p i ratory , a nd  va scul a r  t i s s ue s .  

These effe ct s  h a ve been  s hown to occur i n  rats rece i vi ng 1 . 0  ug/kg/day a nd 

0 . 1  ug/kg/day and i n  mon keys fed a di et conta i n i ng 500 p a rts  per t r i l l i on 

( pp t ) TCDD . Rats fed 0 . 00 1  ug/ kg/day for two yea r s d id n ot s how a ny toxi c 

TABL E J -1 .  T O X IC EF FE CTS OF 2 , 3 , 7 ,8-TCDD R E PORTED  
I N  HUMANS 

De rmato l o g i c al 

C hl oracne 
Po rp hyr i a  cutanea ta rda 
Hy pe rp i gmenta t i on a n d  h i  rs ut i sm 

Inte rn al 

L i ver  damage 
Ra i sed serum hepat i c  en zyme l eve l s  
Di sor de rs of fa t met abo l i  sm 
D i so rde rs of  carbohyd rate metabol i sm 
Cardi ova sc u l a r  di sorde r s  
U r i na ry t ract d i so rders 
Res p i ra to ry tract di sorde rs 
Pa nc reat i c  di so rders 

Ne urol  ogi  cal  

A. Pe ri phera l  

Pol yn eu ropath i es  
Sen sor i al i mpa i rments  ( S i ght , hea r i ng , smel l , tast e )  

B .  Central 

Las s i t ude , wea kn es s ,  i mpotence  
Lo s s  of l i b i do 

Source : Reg gi an i , 1 980 a s  shown i n  EPA , Reg i on V I ,  1 981 
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effect s a l though  l i ver  and ad i po s e  t i s s ues  conta i n ed 54 0 p pt TCDD at  

te rm i na t i o n  ( Ko c i ba , et a l . ,  1 9 79 ) . 

There i s  s ubstant i a l  ev i d ence  that TCDD exert s terato l og i ca l  and 

perha p s  other reproduct i ve effect s .  TCDD a p pears  to decrea se  t he ab i l i ty of 

R hes u s  monkeys to conce i ve .  Al so , mo n keys wh i ch d i d  concei ve expe ri enced a 

greater i nc i dence  of abort i o n  or  re so rpt i on of the fet u s . The se effects were 

seen i n  mo nkeys  g i ven a d i et of 50 p pt and 500 p pt TCDD fo r seven months  p r i o r  

t o  b reed i n g  ( Al l en et a l . ,  1 9 79 ) . 

I n  m i ce , TCDD i s  teratogen i c ,  caus i n g b i rt h  defects and  death of 

fet u se s .  The de fect s most freq uen t l y  obse rved i n  m i ce and  rat s a re c l e ft 

pa l ate and hyd ronephos i s .  The dose  l eve l s  produ c i n g  these effects  range 

from 0 . 2 5  u g/kg  to 9 u g/kg  o n  days 1 0  to 1 3  of gestat i on .  A da i l y  dose of 

0 . 0 1 ug/kg  wa s suff i c i en t  to have n egat i ve effects o n  fe rti l i ty ,  s u rv i va l , 

a nd  growth  of p u p s  i n  m u l t i generat i on a l  st ud i e s  of  rodent s  ( jo i n e r ,  1 981 ) . 

TCDD h a s  b een  shown i n  seve ra l  stud i e s  to be carc i nogen i c .  Recent 

f i nd i ngs  of the Nat i on a l  Tox i co l ogy Program i nd i cate t hat t h i s chem i ca l  i s  

carci nogen i c  i n  both o ra l  ( rats and mi ce )  a nd derma l  ( m i ce )  stud i e s  ( NTP , 

1 980 ) . TCDD g i ven ora l l y  by gavage i nduced hepatocel l u l a r carc i n omas , neo

p l a st i c  l i ve r  nodu l e s ,  a nd fo l l i cu l a r  cel l thyro i d  adenoma s .  I n  a two-year  

feed i ng  st udy , rat s g i ve n  0 . 1 u g/k g/day expe r i enced i ncrea sed i nc i dence of  

t umo rs of  t he ha rd pa l ate , tongue , l un g , a nd l i ve r .  At 0 . 001 u g/ k g , n o  ad

ve rse effect s  a p peared a nd a t  0 . 0 1  ug/kg  hy per p l a s i a  wa s noted ( Koc i ba ,  1 97 9 ) . 

Te st s o f  TCDD  fo r mutagen i c i ty h ave y i e l ded con fl i ct i ng  res u l t s .  The 

act u a l  status  of  TCD D  i s  st i l l  be i ng eva l uated . 

J . 3 . 2  Po lych l o r i nated D i ben zofu ran s  

Pol ychl o r i nated d i be nzofuran s ( PCDF s )  a re s i mi l a r i n  chem i ca l  struc

t ure to  PC DDs  and  a l though  they a re genera l l y  l es s  tox i c ,  PCDFs a p pear  to  have 

b i o l og i ca l  e ffect s s im i l a r to t hose of PCD Ds .  As  wi t h  PCDD compounds , t he  

2 , 3 , 7 , 8-teratoch l orod i ben zofuran  i s  t hou ght to be t he most tox i c  of  t he grou p 

and has  rece i ved more attent i o n . 

Several  PC OF com pounds  are repo rted to cause c h l o racne  (Tayl or , 

1 9 79 ) . The se i nc l ude t he t r i o - , tetra - ,  pent a - , and hexach l od i benzofuran  

der i vat i ve s .  
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PCDFs have been detected i n  the PCB  contami nated r i ce o i l whi ch  

c au s ed the  wi des pre ad poi son i ng re fe rred to  as  Yu s ho di sea se i n  Ja pa n . PCDFs  

we re a l so foun d i n  the t i s sues  of the Yu sho v i ct im s . Bot h l i ve r and ad i po se 

t i s s ue conta i n ed detect ab l e  amount s of PCDF s but conce ntrat i o ns we re h i ghes t 

i n  the l i ve r . Ana l ys i s reveal ed that  the PCDFs  we re pr im i a r ly  penta- and  

h exa chl o rod i be n zof ura n s  wi t h  on l y  t race amount s of  t he tetrach l oro i some rs .  

D ue to the p resence of PCBs , t he effect s  att r i butab l e t o  PCDFs  can not be 

dete rmi n ed .  

A few st ud i es h ave exami ned the  ac ute toxi c e ffects of PCDF s . Ge ne r

al l y ,  P CDFs a re l es s  tox i c  t ha n  P CD Ds a l t hough t h ey prod uce s i mi l a r effe ct s .  

A compar i so n o f  t he acute ora l  LD 50 va l ues  fo r tetrach l orod i ben zodi ox i n  

( TCD D )  a nd tetrachl orod i be nzof uran (TCDF )  a re g i ven  i n  Tab l e  J -2 .  No 

i n fo rma t i on wa s ava i l a b l e on  the  ch ron i c  toxi ci ty ,  ca.rc i n ogen i c i ty ,  

m ut agen i ci ty ,  o r  re prod uct i ve effe ct s  of P CDF s .  

S pe ci es 

Gu i nea 
Mo n key 
Mou se 

TABLE J -2 .  COMPARAT I V E  ACUTE ORAL TOX I C I TY OF 
2 , 3 , 7 ,8-TCDD AND 2 , 3 , 7 ,8-TCDF 

LD50 TCDD LD50 TCDF App rox . Rat i o  
( u g/kg ) ( ug/ kg ) LD50 TCDF/LD50 TCDD 

p i g  0 . 5 - 1 . 5 5- 1 0  4 
3 0-70  1000 20  
1 50-300 6000 25 

Sou rce : EPA,  Reg i on V I , 1 981 
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P roces s  Ope ra t i on 

Area A-Rece i vi n g  
a nd So rt i ng D rum 
Hand l i ng 

Ta n k  Truck 
Un l oad i n g  

Area B-Proce s s  
Storage 

Area C-Feed 
Prepa rat i o n  D rum 
Un l oa d i ng  

APPE ND I X  K .  PROCESS  DESCR I PT I ON OF THE  PROPOSED  PCB  
I NCI NE RAT I O N  FACI L I TY ,  O RGD P 

Proces s  De scr i pt i on 

Un l oadi n g  from tra i l e r  by l i ft t ruck 
so rted by wa ste type and sto red i n  
q ua ra nt i ne a re a  wnere  wastes rece i ved 
wi l l  be compa red to man i fest . 

B u l  k 1 i q u i ds t ra ns port ed i n  P C B  t a n ke r  
o r  non-PCB  t an ke r  t o  b u l k un l oad i ng 
stat i o n  wnere contents  w i l l be checked 
aga i n st ma n i fe st and  compatab i l i ty wi th  
wastes i n  rece i vi n g t a n k s .  Wastes p umped 
from t ruck s wi t h  n i t rogen pu rge to re-
ce i vi n g  t a n ks o r  to d i  rect b urn . Fuel 
o i l  and caust i c u n l oaded to ho l d i ng tan k s .  

Process  sto rage a rea con s i st s  of 1 1  
hol d i n g  t a n ks segregated by PCB conten t  
( 5 -50 ;  50- 500 ; ) 5 00 p pm )  a n d  wa ste type 
( aq ue ou s , n o n -aq ue ou s ) .  Pump t ra n s fe r  
o f  wa stes . Cau st i c  d i l uted to 20  pe r
cent  pr i o r  to c aust  i c feed t a n k .  Ea ch 
wa ste tan k h a s  ag i tato r .  

Drum open i n g s pec i fi c for l i q u i d  or  
l i qu i d/ so l i d  waste s .  D rum open i ng i n  
ve nt i l ated , e nc l osed u n l oad i ng stat i on .  
S e pa rate b ays fo r PCB  a nd n o n-PCB wastes . 
Li qu i d/ so l i d  wa ste decan ted u s i n g  hyd ra u
l i c  kn i ves for p ur gi ng , mesh  screen cove r  
and  s h roud wi th n i t rogen purge t o  prevent 
f i  res u pon open i ng  a nd to remo ve a ny off
ga s .  Drum t i p ped 1 20° , l i qu i d  removed , 
so l i ds caught  i n  mes h .  L i q u i d p um ped to 
storage t an k s  ( PC B  o r  non-PCB ) .  Drum cov
ered wi th  p l ast i c  by o pe rato r ;  stra i n ed 
so l i ds  and  d rum t ra n s fe r red to sh redde r .  
E qu i pment i s  fl u s hed . Vent i l at ion  ex
hau st s  to atmo sphe re , a i r  c l ean i n g  not 
i n d i  cated . 

R aw , Inte rmedi ate , 
and  

E nd  Product s 
En cou ntered 

De l i ve red Waste s ,  
Add i t i ves : S u rfac
tants a nd Po l yme rs 
( u n s pent fue l ) ,  
C aus t i c ,  HC l 

De l i vered Waste s ,  
Ca u st i c , Fuel  O i l ,  
N i  t roge n  

De l i ve red Wa stes , 
N i troge n , Caust i c ,  
Water 

De l i vered Wa stes , 
N i trogen , Wate r ,  
No i se ,  V i b ra t i on 



Process  Operat i on 

L i q u i d  Wa ste 
B l end i ng 

Area D -Rot a ry 
Ki l n  I n c i n e rati on  

Area E-Off-Ga s 
Treatment 

Area F-So 1 i d  a nd  
Aqueous  Wa ste 

Source : K/D-522 2 .  
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APPE ND I X  K .  ( Cont i n ued ) 

Proces s De scri pt i on 

B l end i ng of p r i ma ry ,  s ec onda ry ,  a nd aque
ou s l i q u i d  wa stes . Wa stes st ra i n ed t o  
remove so l i d s .  Ha nd l i n g of st ra i ned 
so l i ds not de scr i bed . 

L i qu i d  wa ste feed to b u rne r s .  So l i ds  
s hred ded and  d i sc h a rged to  feed con
veyo rs wh i ch conveys to feed ch ute i n to 
rot a ry k i 1 n .  Ab s o rbant  added by sc rew 
con veyo r i n to rota ry k i l n . As h from Com
bu st i o n  removed v i a a s h  troug h  and con
veyer a nd de po s i ted i n  pr i ma ry a s h  box . 
Add i ti onal a s h  removed from seconda ry 
a s h  s econda ry sl ag box .  As h )50 p pm PCB 
recycl ed to combu st i o n . 

Off-gas  from combu st i on d i rected to 
q ue n ch i ng vent uri  sc rubbe r ,  wet e l ectro
sta t i c  prec i pato r .  Cont i n uou s mon i to r i n g  
of  off-ga s  i n  stack , 2 0  percent caust i c  
used to adj u st p H  i n  quench c h amber ve n
t ur i  recyc l e water and E SP mi st s pray . 

L i qu i d  wa ste s generated from Area E i s  
co l l ected and sampl ed each 24  hou r pe r
i od .  H i gh PCB l eve l s  i n  water  requ i re s  
rec 1 i ng water  to  aqueou s l i qu i d  wa ste 
b l end i ng  t a n k  t h rough f i l te rs a n d/o r 
act i vated ca rbon beds . Acceptab l e  wate r 
t rans f�rred to an  o n s i te fac i l i ty fo r 
t reatment  and s ubseque n t  d i scharge to the 
K - 1 70 0  NPDES Di scha rge . 

Sol i ds removed duri n g  proces s i n g a nd  s pent  
act i v ated carbon  a re dumped i nto d rums and  
processed t hrough t he system .  

Raw , I n termed i ate , 
and  

End P roducts  
Encountered 

St ra i ned So l i d s  
( u n s peci f i ed )  

Fuel  o i l , P ropane , 
Nat u ra l  Gas , P ro
ces s Wate r ,  Fi re 
Wate r ,  Absorbant 
Mater i  a 1 ( u n 
s pec i  fi  ed ) 

De l i ve red Wa stes , 
Atmos pher i c  Emi s 
s i o n s ,  F l y  As h ,  
Bottom Ash , S l ag , 
Wa stewate r , Cau s
t i c ,  Process  Wate r 

F ly  As h ,  Bottom 
As h ,  S l ag , Off-Ga s 
Treatment Was te
wate r ,  Act i vated 
Ca rbon , Fl y Ash , 
Bottom As h ,  S l ag 
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APPEND I X  L 

ACC I DENT P REVENT I ON AND S P I LL  CONTA INMENT 
MEAS URES PLANNED  FOR THE P RO POS ED FAC I L I TY 

L . I  Acc i dent P revent i on Mea s u res  

Adequate i n st rumentati o n  and cont ro l syst ems wi l l  be prov i ded to 

e n sure smooth o perat i on of  t he process  a s  wel l as  prevent h aza rdous or u n

acceptab l e  emi s s i o n s  to man a nd  the  e n v i ro nment . Al l fi e l d  moun ted i nst ru 

mentat i on wi l l  b e  de s i gn ed t o  b e  safe .  Sa fety barr i ers wi l l  b e  p rovi ded fo r 

the  t ra n smi tta l of s i gna l s to othe r  a reas  of  t he fac i l i ty .  The var i ou s  

p roces s tank s  wi l l  be eq u i p ped wi t h  an  a l a rm system wh i ch wi l l  b e  mon i tored 

f rom the  centra l  contro l room . L i ghts  wi l l  be i ncorpo rated to i nd i cate the 

status of t he p umps , agi tato rs , val ve s , ta n k  l evel s ,  temperat ure , p res s u re , 

a nd othe r sel ected funct i o n s . The operat i o n  o f  t he  ent i re i nc i n e rat i on fac i l 

i ty wi l l  be governed by a ma ster i nterl ock . These systems s hou l d  prevent d i s 

a sters and  al l ow fo r per son ne l  a nd  en v i ronmenta l sa fety . 

A syst em of admi n i strat i ve con t ro l s  wi l l  be estab l i s hed to man a ge t he 

safe ope rat i o n  of the  i nc i n erati on fac i l i ty .  These contro l s wi l l  i n vo l ve 

i ntern a l  o perat i on s  at t he fac i l i ty as we l l  as n ume rous i nterfaces wi t h  ot her 

fac i l i t i es and orga n i zat i on s .  

Ven t i l a t i o n  wi l l  b e  prov i ded for the  d rum storage/ u n l oad i n g  a rea s , 

t he contro l room , t he  l un c h  room , t he l aboratory ,  t he ma i ntenance  shop , the 

power di str i b ut i on room , and  the  rest rooms a nd l ocker  area s . 

F i re p rotect i on fo r the  d rum hand l i n g b u i l di ng wi l l  be p rov i ded by a n  

a utoma t i c  d ry p i pe s pr i n k l e r system .  A wet p i pe system wi l l  b e  p rov i ded for 

t he offi c e  and  control  b u i l d i ng . 

Sta nda rd i ndustr i a l  exp l os i on and  p re s s u re sa fety feat ures s uc h  a s  

n i t rogen b l a nket i ng of  tan k s , h i gh pres sure  r u pt ure d i sc s  o n  t he tan k s , a nd  

fl ame a rrestors wi l l  be i nco rporated i nto  the  des i gn of th i s i nc i n erat i on 

faci l i ty .  Prov i s i on wi l l  be made for add i ng absorbant  mater i a l  to the i nc i n 

erator feed conveyor i n  front of the  s h redder . U n u sua l p res s u re s urges i n  

t he sys tem wi l l  be rel i eved th rough  the feed ch ute sa fety rel i ef ven t .  A 

secondary sa fety rel i e f  vent  wi l l  be p rovi ded to  vent the  fl ue gases i n  t he 

event of a mal fun ct i on of  t he off-ga s treatment  secti on . The ma ster  

i nterl oc ks wi l l  be de s i gn ed to s h utdown t he i nc i nera t i on system i f  the  

temperature in  e i t he r  of t he combust i on chambers fa l l s  out s i de the  s pec i fi ed 

range or  t he exi t ga s temperature from the  seconda ry burner  i s  too h i gh .  
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Acci dent prevent i on mea sures  wh i ch wi l l  be cons i dered for the process  

of  wa ste i nc i nera t i on i n c l ude act i vi t i e s  du ri ng  rece i v i n g  and  sort i n g , sto r

age , feed p reparat i o n , i nc i nerat i o n , off-ga s treatment , and  expl o s i on and  

pres s u re sa fety meas ures . These are  d i scus sed i n  the PSAR and  t he Concept ua l  

Des i gn Repo rt ( K/D -5222 ) .  

The d rums wi l l  be un l o aded to a q ua rant i ne a rea whe re t he contents 

wi l l  be checked fo r ag reement  wi t h  t he s h i ppi n g  man i fe st . The d rums wi l l  then 

be sort ed a nd sto red i n  s peci f i ca l l y  des i gn ated a rea s . 

The bu l k l i q u i d  wastes wi l l  be recei ved i n  ta nkers . The contents  of 

each tanker  wi l l  be  chec ked rel at i ve to i t s s h i p p i n g  man i fest a nd to compat i 

b i l i ty wi th  t he co nten ts  of  t he a p prop r i ate recei v i n g  o r  sto rage ta n k .  The 

b u l k l i q u i d  wa stes wi l l  be s ubsequent l y  l oaded i n to t he des i gned rece i v i n g ,  

sto rage o r  b l end i ng  tan k .  Al tern atel y ,  t hey may b e  t ran sferred di rect l y  to 

t he feed header of t he k i l n  ma ster  b urn e r  o r  t he feed header of  the  s econda ry 

master  burn er .  

Each tank  except t hose fo r fuel o i l and  caust i c  wi l l  h a ve an  

ag i tato r .  The rece i v i n g  tanks  wi l l  have  a vo l ume of 1 9 , 000 l i ters  ( 5 , 000 ga l ) 

each . PCB conta i n i ng wa stes wi l l  be s eg regated from t hose  wi t hout PCB i n  the  

enti re proces s  sto rage a rea . 

The un l o adi ng  stat i on  wi l l  be  des i gnated to p rov i de maxi mum conta i n -

ment  fo r prevent i n g  wo rke r  expos ure  to ha za rdous  c hemi ca l s .  The l i qu i d-so l i d  

decant i ng bays wi l l  each h a ve a d rum j i g  wh i ch wi l l  b e  equ i p ped wi th  hyd ra u l i c  

drum punctur i ng  s p i ke s  a s  we l l a s  a mes hsc reen fi l ter . 

Va r i ous wa ste s treams wi l l  be b l ended i n  t he  des i gn ated ta n k s . Each 

of  the bl end i ng  tan ks  wi l l  be agi tated i n  o rder  to ach i eve and ma i n ta i n  u n i 

fo rm b l ends . If  t he st ra i n ers i n  t he out l et l i nes  from the  b l endi ng  tanks  

s hou l d become pl u gged due  to  so l i ds  i n  the  wa ste , t he contents of  the  b l endi n g  

tan k c a n  b e  recyc l ed t h rough t h e  gri nder  p ump , t hereby reduc i n g  t he so l i ds i n  

t he i nc i ne rato r feed to acceptab l e s i ze .  

The i n c i nerat i o n  a rea wi l l  con s i st of  a rotary k i l n  p r ima ry comb u s 

t i o n  ch ambe r ,  m ix i ng  chambe r ,  seconda ry combu s t i o n  chamber , rel ated l i qu i d 

b urn e r , sol i ds feed system , a nd an  a s h  remova l system .  Fl ue ga ses from t he 

rota ry k i l n  wi l l  pa ss  t hrough t he mi x chamber i n to t he second a ry combu st i on  

chamber .  The seconda ry p i l ot b urner  wi l l  be u sed a s  a n  i gn i t i on source fo r 
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t he seconda ry/ma ster burner .  The  aux i l i a ry secondary bu rne r wi l l  be i nc l uded 

to ma i n ta i n  t he temperat ure i n  the seconda ry c ombu st i on c hambe r  when ever t he 

ma ster  b urner  mi ght  fa i l  to do so . 

Fl ue ga ses  from t he seconda ry c ombust i on c hambe r  wi l l  be quenched to 

t he i r ad i abat i c saturat i o n  tempe ratu re by d i rect c ontact wi th  s prays of fresh 

water i n  the  q uench  chambe r .  The c l eaned off-gases wi l l  pa s s  to the  stack  

wh i ch d i rects t hem up  i nto  the  atmos phere . 

Va r i ous so l i d  a nd aqueou s di scha rges from t he i nc i n e rat i on system 

wi l l  be col l ected , c hecked and tran s ferred to ex i st i n g d i s po sa l  fac i l i ti e s on 

t he Oa k R i d ge Res e rvat i on . Aq ueous wa ste  man agement wi l l  i nc l ude overfl ow 

water from the as h t rough ,  ex ces s water from t he quench chamber and scrubbers , 

f i rewater  from t he inc i ne rator  a rea , offi ce a nd l aborato ry a rea , d rum storage 

b u i l d i n g , a nd t he tank  farm a rea . 

Sol i d  wa stes from the  stra i ners a nd  f i l ters wi l l  be dumped i n to d rums 

wh i c h  wi l l  then be processed through the i nc i n e rat i on syst em .  Spent  carbon 

from e i t he r  of t he carbon  beds wi l l  be co l l ected i n  d rums wh i ch wi l l  a l so be 

p roces sed t hrough  t he i n c i nerat i on  system .  

Acc i dent prevent i o n mea s ures for trans porta t i on o f  t he wa stes i n c l ude 

facto rs d i rect l y  rel ated to the conta i ner . The se mea s u res wi l l  reduce the 

p robab i l i ty of l os s  of conta i nment ( conta i ne r  fa i l ure ) .  The factors a re 

q ua l i ty o f  n ew d rums , qua l i ty a s s urance p rocedures  dur i n g  d rum fab r icat i on , 

i n s pect i on and wri tten ver i f i ca t i on of  d rum cond i t i on a nd c l os u re a fter  

l oad i ng of the wa ste , and  q ua l i ty contro l  dur i n g package l oad i n g  on the truc k ,  

and l ocat i on a nd  i n tegr i ty of t he brac i n g .  

Mea s ures t o  prevent acc i dents d ur i n g  t ra n s po rtat i o n  wi l l  i n c l ude 

se l ect i on of exper i enc ed d r i ve rs , ma i n tenance of  d r i ve r ' s  rest , a nd con s i dera

t i on of  t he neces s i ty of  re l i ef d r i vers . R i g i d  ve h i c l e  i n s pect i on wi l l  be 

conducted before each  u se . S h i pments wi l l  be p l a n n ed to vo i d  adve rse weather  

cond i t i ons  and  t rave l  d ur i n g  pe ri ods o f  h i g h  t ra ffi c den si ty near  t he l a rge 

c i t i es . The l ead veh i c l e  wi l l  be a l e rt to unexpected road hazards s uc h  a s  b ad 

road s ,  obst ruct i ons , a nd ot her haz a rd s .  
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L . 2  Spi l l  C onta i nment and Contam i n at i on Cont ro l  

The s p i l l  p revent i on control  and countermea sure ( SPCC ) p l an fo r t he  

propos ed tra ns po rtat i on of orga n i c  wastes to the i n c i nerator  fa c i l i ty ,  p l an n ed 

for ope rat i on i n  1 987 , wi l l  be i n  effect at the Oak R i dge Ga seou s D i ffus i on 

P l a nt ( ORGD P )  a n d  w i l l be i n  accord wi th  40  C FR  Pa rt 7 61 . 1 0 and  40  C F R  1 1 7 . 1 1 .  

PC B s p i l l s  th reaten i ng t o  enter o r  enteri n g  waterways exceed i ng 4 . 54 kg ( 1 0 

l b )  mu st be re po rted.  As n ow e n vi s i on ed ,  waste o i l , PC Bs , a nd ot her orga n i c  

chemi cal s ( s uch as tri ch l oro-ethane , perch l oroethyl ene , and tr i choroethyl en e ,  

wh i ch coul d be cont ami nated  wi t h  ve ry smal l concent rat i ons of ura n i um )  w i l l b e  

t ra n s po rted ove r de s i gnated h i ghways i n  tankers and cl osed t ra i l ers from t he 

Y-12  P l a n t , ORNL , Paduca h ,  Kent ucky , a nd P i keton , Oh i o ,  to t h e  waste i n ci n e r

ator faci l i ty at the  ORGDP . Al l s uch  materi a l s wou l d  be tra n s po rted i n  fu l l 

comp l i a nce  wi t h  the  U . S .  Depa rtment of Trans po rtat ion  a nd U . S . E n vi ronmenta l  

P rotect i on Agency regu l at i on s  (Long , 1981 ) . 

Emerge ncy res ponse teams at each p l ant wi l l  b e  lion c al l I! fo r immed

i ate res ponse  to t ra n s portat i on eme rgenc i e s  du ri ng  movement of hazardous  wa ste 

over  p ub l i c h i ghway s .  I n  the event of a t rans po rtat i on acc i de nt i n vo l vi ng 

h azardou s wa st e ,  t he nea rest team wou l d res pond wi th  person ne l  and equ i pment 

to ass i st the o n - scene coordi nator at t he acc i de n t .  The nat ure of the  s p i l l 

wou l d  di ctate the equi pment used for m i t i gat i on and cl eanu p ,  but wou l d 

general l y  cons i st of o i l /PC B so rben t mate ri a l s ,  conta i nment booms , p ump s ,  

hoses , steel drums , a nd ea rth-movi ng  equ i pment (Lon g ,  1 981 ) .  

D r i ve rs woul d be t ra i ned  for i n i t i al res po nse to t ra ns po rtat i on eme r

genc i es .  I n  t he event of a n  acc i dent , t h e  dri ver wou l d i mmedi ately n ot i fy 

ap propri ate DOE co ntracto r eme rgency res po nse  pe rson ne l . The d r i ve r  woul d 

a l s o prov i de l ocal  authori t i es w ith  i nforma t i on and eme rgency i nstruct i ons  

conce rn i n g  the ca rgo . S h i p pi n g pape rs a nd ma n i fest s ,  carri ed on the dr i ve r ' s  

s i de of the cab , wou l d p rovi de eme rgency i nstruct i ons and  te l e phone n umbe rs i n  

the eve nt that the  dr i ve r  was i n capaci tat ed . I n  ad di t i on , t he t ruck woul d be 

read i l y  i dent i fi ab l e  as a DOE vehi c l e ( Long , 1981 ) .  

C anmun i cat i ons  woul d pl ay a vi t al ro l e  i n  eme rgency res po nse.  

H aza rdou s wa ste s h i pments  wou l d be i n i t i ated on ly  after the s h i ft super i nten

dents at ea ch of t he affected p l a nts h ad been n ot i fi ed a nd h ad confi rmed the  



L-5  

read i ness  of  thei r res pect i ve emergency response team . State autho ri t i e s  

wou l d  b e  noti f i ed be fo re a s h i pment wou l d  be  made t h rough  t he i r  states . The 

Chem i c a l  Tran s po rta t i on Eme rgency Cen ter ( CHEMTREC ) , u s ua l l y  t he fi rst  to be  

contacted by  l oca l  a uthor i t i e s  d u ri ng  an eme rgency , wou l d  be  noti fi ed o f  

haza rdous wa ste sh i pments . Th i s  wou l d  a ss ure t hat  ca l l s  to C HEMTREC wou l d  be  

p rompt l y rel ayed to t he a p p ropri ate DOE  contractor eme rgency res pon se pe r

sonne l . 

Deta i l ed admi n i s trat i ve p rocedures  and  i n-depth t ra i n i ng for a l l 

i nc i n erato r ope rato rs wi l l  he l p  prevent abno rma l i n c i dents from occurri ng . 

Al l s uch  proced ures  and t ra i n i ng wi l l  be  we l l  document ed and u pdated a s  

n ecessa ry .  

Any l ea k s  o r  s p i l l s wi t h i n t he fac i l i ty wou l d  b e  p rompt l y  repo rted to 

the  sh i ft s uper i ntenden t ,  but  .cl ean u p  act i on s  wou l d be i n i t i a ted i mmed i ate l y  

by tra i ned s i te personne l . Meas ures  wi l l  be  ta ken to a s s u re t hat  i n  t h e  case  

of acc i dental  re l ease  of PCB wa ste , no  contam i nat i on of  g roundwa ter  wi l l  

occur .  

The ORGDP s h i ft s upe ri ntendent wou l d  act a s  the  emergency coo rd i nato r  

i n  t he event o f  o n -s i te eme rgenci e s .  He wou l d  ut i l i ze t he  eme rgency squad 

wh i c h i s  c omposed of pe rsonne l  from each norma l wo rk i ng s h i ft .  These  

personne l  a re prea s s i gn ed a nd rout i n e ly  t ra i n ed i n  eme rgency res pon s e .  

I t  i s  very un l i ke l y  that  a rel ease of  wa ste from t h i s fac i l i ty cou l d  

e sca pe t he seconda ry conta i nment system .  I f  l i qu i d  wa ste were t o  e scape t he 

d i k ed a rea , i t  cou l d  reach  a sma l l st ream a pp rox i mate l y I OO-ya rds n o rth  o f  t he 

fac i l i ty a nd event ua l l y  reach Popl a r  C reek at  K - 1 70 0 .  However , two sepa rate 

o i l and  chem i c a l  " t rap s "  a re l ocated i n  series  wi t h i n t he st ream , p r i o r  to  i ts 

d i scha rge i nto Pop l a r  C reek . These traps  wi l l  s k im i n so l ub l e ,  fl oat i n g 

c hemi ca l s ,  s uc h  as  o i l , a nd t rap i n so l ub l e  s i n k i ng chemi ca l s ,  s uc h  a s  PCBs . 

Such  mater i a l s  cou l d  t hen be  recovered wi t h  exi st i ng  recovery equ i pment .  On ly  

wa te r so l ub l e  chem i ca l s ,  s uc h  a s  a l cohol and  mac h i ne cool ants , cou l d  escape 

the  traps . 

I n  the un l i ke l y  event o f  a maj o r  rel ease or exp l os i on at  the 

i nc i nera tor fac i l i ty ,  operators wou l d  evacuate t he a rea stayi ng  upwi nd of t he 

faci l i ty .  The sh i ft super i ntendent wou l d  b e  not i fi ed i mmed i ate ly  and  a 

dete rm i na t i o n  wou l d  b e  made a s  to whet her any or  a l l of  t he p l ant  pop u l a t i on 



L-6  

shou l d be evacuated . Eme rgency perso n nel wou l d  wea r  sel f-conta i ned b reath i ng 

a ppa ratus  and fu l l -body protect i o n  un i t s  when  a p p roach i ng t he faci l i ty .  

Act i v i t i e s wou l d  be d i rected by the  sh i ft super i ntendent . Al l p l a n t  equ i pment 

and personne l  wou l d  be ava i l ab l e to t he s h i ft s u peri ntendent to a s s i st i n  

eme rgenc i e s .  Any resu l t i ng f i res shou l d be read i l y  ext i ng u i shed by i n - p l ace , 

automa t i c  fi re protect i o n  systems . 

Ge nera l  countermeasure i n fo rmati o n , equ i pment  l i st s  a nd i n struct i on s , 

ma p s , a nd tel ephone  n umbe rs wi l l  be i nc l uded i n  t he fac i l i ty SPCC  p l a n . Al l 

of  t h i s i n fo rmat i o n  i s  a l so ma i nta i ned i n  ready access  i n  the  ORGD P Centra l  

Cont ro l  Fac i l i ty .  

L . 3  Refe rences  
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APP END I X  M 

EST IMAT I ON OF HEXACLOROBENZENE  PRODUCT I ON 
FROM COMBUST ION  OF PCB 

Ah l i ng and L i nd s kog ( 1 9 78 ) have repo rted detect i n g  hexach l orobenzene 

( HC B )  i n  the  fl ue  ga s from the  c ombu st i on of PCB i n  a p i l ot sca l e  i nc i n erato r .  

The ex pe r i menta l  res u l t s  a re presented i n  Tab l e  M-1 . A p l ot of  HCB vers u s  

c ombu st i o n  t emperature i s  g i ven i n  F i gure M-1 . 

TABLE  M-1 . RESULTS FROM THE COMBUST I O N  OF PCB 

Tempe rat ure T i me  Oxygen HCBa 

( C  ) ( sec)  (%  ) ( mg/kg )  

685 1 . 9  1 4 . 0  2 . 9  
6 90 3 . 0  1 2 . 5  1 . 8  
780 1 . 9  1 2 . 0  1 . 3  
845 1 . 9 8 . 2  1 . 4 
850 3 . 0  8. 5 1 . 7  
925 3 . 8 2 . 5 2 2  
970 1 . 6  3 5  

1000 1 . 5 3 0  

Sou rce : Ah l i ng a nd L i nds kog ( 1 9 78 )  

a On l y  t he tests s howi ng HCB  h ave  been reproduced 

Ah l i nq and  L i nds kog i nterp ret th i s  data as i mp l yi ng  t hat HCB i nc reases wi th 

combu st i on t emperat ure . Duva l l ,  Rubey , and Me sche r ( 1 980 ) a l so report ed 

detect i n g  HCB  i n  PCB  combu st i on  product s , but  the  HCB concen t rat i on peaked 

s ha rpl y at  about 720 C ( 1 328  F ) a nd then fe l l rap i d l y .  Ah l i ng and  Li nds kog h ad 

n o  data  po i n t s  above 1 000 C ( 1 832  F )  to show wh ethe r a s i mi l a r phenomen a  wa s 

be i ng  obse rved at  an  e l evated t emperat ure .  

M . 1 Tech n i ca l  I s sues  

The re a re s everal  facto rs wh i c h mu st be cons i de red when t ry i n g  to u s e  

t h e  Ah l i ng a n d  L i nd s kog  data to pred i ct t h e  emi ss i on s  from t h e  proposed 
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i nc i ne rato r .  F i rst , n o  correct i on wa s app l i ed to  the  data fo r a ny ze ro b l an k .  

Second , the  runs  wh i ch s how t he h i ghest l evel  o f  HC B ( m9/ kg  PC B )  h ad the  

l owest PCB  feed rates ( a p prox i mate l y  1 0% of the  ot h e rs ) ; t h i s coul d cause  a 

zero correct i on to be pro port i on a l l y  much l a rger for these po i nts  t ha n  fo r 

other data po i nt s .  Th i rd ,  n o  oxygen data i s  re po rted fo r two o f  the  three 

run s , i nt roduc i ng the  pos s i b i l i ty that the  oxygen cou l d h ave been l ow .  In  t he  

s ame a rt i c l e ,  Ah l i ng a nd  L i nd s kog  repo rt s t h at  the  res i d ua l  HCB generated when 

b urn i n g p ure HC B at 1 00 0  C ( 1832 F) wa s on l y  20  mg/ kg . Therefo re , it i s  n ot 

l i ke l y ,  a t  the  fou r  sec ond res i dence t i me used i n  the  proposed i nc i n e rato r ,  

that t here wou l d b e  more HCB re l eased from b u rn i ng PC B than  from burn i n g p u re 

HCB . 

M . 2  Conc l u s i on s  

An ext rapo l a t i on o f  the  Ah l i ng and L i nds kog  ( 1 9 78 )  HCB destruct i on 

data s hows emi s s i on s  of about 0 . 003  mg/kg  a t  1 200 C ( 2 1 92 F ) . Extra po l a t i o n  

o f  the Du val l ,  e t  a l . data s hows about 0 . 3  mg/ kg  PCB a t  1 200 C ( 2 1 92 F ) . I f  

t h e  Ah l i ng a n d  L i nds kog data po i nt s  wi t hout oxygen data a re d i sca rdeda , the  

rema i n i ng po i nt s  can  be ext rapo l ated to 0 . 7 mg/ k g .  Th i s  v a l ue  has  been  used 

fo r est i mat i n g  the emi s s i o n s  from the  proposed PC B i nc i n e rator s i nce i t  i s  the 

h i ghest  of t he three rea sonab l e  est i mate s .  
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C OMMENTS ON  THE DRAFT E I S  AND RESPONSES TO COMMENTS 

Comments  rece i ved by DOE du r i ng t he p ub l i c  revi ew and  comment  peri od 

a re prese nted wi t h  as so c i a t ed res po nse s .  In ad di t i o n , the  re l e va nt sect i o n s  

o f  t h e  text a re n ot ed for ve r i f i cat i o n  of changes  or  mod i fi cat i on .  C omments  

t o  wh i ch res po n ses h a ve bee n  prov i ded i nc l ude t hos e made at a meet i ng of  t he  

Oa k  R i dge C i ty Cou nc i l a nd  i n  l etters from t he fo l l ow i n g  agenc i es  a nd  

i ndi v i dua l s :  

U .  S .  E nv i ronmenta l  P rotect i o n  Age n cy ( Pa u l  C .  C a h i l l )  

Ten n es se e  Val l ey Aut hor i ty ( Moh amed T.  E l -As h ry )  

Ten nessee  Department of Pub l i c  Hea l t h  ( Dav i d  McK i n ney )  

Oh i o  Stat e C l e ar i n gh ou s e  ( R os e  Metz ge r  Roesch ) i nc l u di n g  

Oh i o  Depa rtme nt of  Natural  Reso urces ( Roge r D .  H u bbe l l )  

Oh i o  E n vi ronment a l  Protect i o n  Agency ( Ke n n et h  A. S ch u l tz )  

Kentucky Department  fo r Natura l  Resou rces a nd  E nv i ronmenta l  

Protect i o n  ( R os e Ma ri e Carr )  i nc l udi ng 

D i v i s i o n  fo r Con s ume r Hea l t h  P rotect i on ( I rv i ng  Bel l )  

D i vi s i o n  o f  Wate r ( T. J ame s F ri es ) 

Offi ce  of  S pec i a l P roject s  ( Doy l e M i l l s )  

Robe rt Pee l e ,  C ommi s s i o ne r ,  Roa n e  C oun ty 

E r i c h  M .  H e l b i g  of Knoxvi l l e ,  Tennessee 

Jenn i fe r  Wo r l ey of  Kn ox v i l l e ,  Ten n es se e  

Res ponses  t o  each l etter  o f  comment fo l l ow t he l etter a n d  a re keyed t o  the  

pa ragraph or  numbe red i t em i n  t he l etter.  For t he l ast  two l ette rs of  

comment , a copy o f  a res pond i ng l etter has  been  prov i ded . 

C omment l ette rs h ave a l so been rece i ved from the fo l l owi n 9  a ge n c i e s  

a nd i nd i v i d ua l s ;  t hese  l etters a re i ncorporated a t  t h e  end o f  t h e  a p pend i x  

e ven  t hough n o  res po nse  i s  n e eded .  

Southwestern Powe r Admi n i st rat i on ( Pa u l  A .  Do l s )  

Co rps  of E n gi ne e rs ( E. C .  Moore )  

C o rp s  of E ng i neers ( C . E .  Eastb u r n ) 

Oh i o  Depa rtment of Tra ns po rtat i o n  ( Byrd F i n l ey )  

Tennes see Depa rtme nt of Agr i c u l t u re ( Pa u l  M .  Koger )  

P ub l i c L i b ra ry of Nas h v i l l e ( Le i gh Con n el l )  
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East  Te nnes see Devel opme nt D i st ri ct ( Al l en W .  Neel ) 
A .  L .  Sa ndpi pe r Co rpo rat i on ( Al be rt E. Abel ) . 

Oak  R i dge C i ty Counc i l  Meet i n g 

On Dec embe r 1 0 , 19 81 , a p ub l i c  meet i n g  was h el d wi th  the  Oak  R id ge 

C i ty Coun ci l at the  request  of the  Cou nc i l .  The  fo l l owi n g  i s  a synop s i s  of 

t he c omment s ,  q uest i o n s , a nd res po n ses from t h a t  meet i n g .  

1 .  C omment : How often h a s  t h e  i nc i ne rat i on p rocess been 

demonstrated?  

Respon se : The re a re two rot a ry k i l n  i n c i nerato rs i n  the  U n i ted 

States wh i ch h a ve been l i cens ed by EPA for t he p u rpose of di s pos i ng of PC B s .  

The rot a ry ki l n  tech n o l ogy i s  wi del y u sed i n  t h e  U n i ted States and i n  Eu rope 

fo r destroyi ng ot he r wastes a nd i n  ot her  app l i cat i on s  ( e . g. , c ement k i l n s ) . 

The components  of  t he system fo r con t rol l i ng a i r em i s s i on s  a re standa rd i t ems 

of eq u i  pme n t .  

2 .  C omment : Wh at qua l i ty cont rol measures wi l l  a p p l y  to the  d rums 

u s ed for s h i pp i n g  t h e  wa st e mate ri a l s  to t he i n c i n erat i on fac i l i ty?  

Respon s e :  The  drums wi l l  meet or  exceed the  DOT requ i rements  fo r 

tra ns po rt i n g  h a za rdou s  materi a l s .  D rums w i l l n ot be reu s ed  but w i l l be  

s h redded a nd b u rned i n  the  i nci nerato r.  D rums wi l l  be i n s pected to  en s u re 

the i r i nt egri ty pr ior  to s h i pme n t .  

3 .  Comment : What a re PC Bs and what a re t h e  heal t h  effect s as soci -

ated wi t h  PC Bs?  

Respon se : PC B i s  an abbrev i at i on fo r po lych l o ri nated b i phenyl . The 

PC B mo l ec u l e  cons i st s  of  1 2  ca rbon atoms i n  2 be n zene  ri ngs  ( hence , b i p he nyl ) 
attached by 1 c a rbon-to-ca rbon bond . Two o r  mo re of t he  hyd rogen atoms i n  the  

b i p h e nyl mo l ec u l e  a re rep l aced by  c hl ori n e  atoms ( henc e ,  po l ychl ori nated ) ; 

t here may be u p  to 1 0  such  ch l o ri n e  atoms i n  the  PC B mo l ecu l e . 

PC Bs a re wi del y d i s t r i but ed i n  t he e n vi ro nment because of the l a rge 

n umbe r of common ap pl i cat i on s  i n  wh i ch they we re u sed s i nce  product i on began 

i n  1929.  C ommon u s es of PC Bs i nc l ude t ra ns fo rme rs a nd capaci to rs ( due to  

d i el ect r i c  and  heat  t ran s fe r  propert i es ) , cutt i n g o i l s ,  hyd rau l i c fl u i d s , heat 

t rans fe r  f l u i ds ,  pa i nt s ,  p l asti c i ze rs ,  dye carri e rs , a nd carbo n l es s pa pe r .  
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PCBs a re read i l y  absorbed i nto t he human body t hroug h  the  i ntest i nes  

a nd the  l ungs  a nd may a l so be a bsorbed t hrough t he s k i n .  The more h i gh ly  

c hl ori nated PCBs a re not read i l y  metabol i zed  and t end to  bu i l d  up  i n  fatty 

t i s s ues  over t i me .  Wh i l e  h i g h-l evel , s hort-term expos ure t o  PCBs can cause 

a cute heal t h  effects ( i nc l udi ng chl oracn e ,  n au sea , n umbne s s , a nd other effects 

wh i ch may l ast fo r ma ny yea rs ) , t h e  maj or  concern i n  t he Un i ted States i s  the  

e ffect s of the l ong-term , l ow-l evel  expos ures wh i ch may occur  from PCBs  i n  t he 

env i ro nment . These  effects i nc l ude s u s pected carci nogen i ci ty ( ca ncer and  

l eu kem i a ) , t eratogen i c i ty ( bi rt h  defect s ) , a nd ot her reproducti ve e ffect s .  

PC Bs , e s peci a l l y  t h e  more h i gh l y  c hl or i nated fo rms , a re pers i stent 

o nce rel eased i nto the env i ronment . That i s ,  t hey a re not readi l y  d eg raded by 

normal  env i ronmental proces ses . For t h i s rea son , the  on ly  safe met hod of 

d i sposal  fo r l a rge amoun t s  or  h i gh concentrati ons  of  PCBs i s  t he i r  

dest ruct i on . 

4 .  Comment : Why a re PCBs generated at t he f i v e  DOE faci l i t i es?  

Respons e : PCBs a re not " generated " at t he f i ve DOE fac i l i t i e s .  

Rathe r ,  PC Bs have been used a t  the  fac i l i t i es i n  e l ectr ical  equi pment a nd i n  

ot her ways i n  wh i ch PCBs h ave commo n l y  been u s ed i n  i ndust ry .  The l a rgest use  

has  been i n  transfo rmers a nd capac i to rs due  to  the  l a rge amount of  el ectr i cal 

eq ui pment u s ed i n  t he 

repl a ced , t he PCBs i n  

5 .  Comment : 

o f  PCBs? 

fac i l i t i es .  As t hi s eq u i pment fa i l s  or  i s  otherwi s e  

t h e  eq ui pment wi l l  req u i re d i s posal . 

I s  t he i ntent of  t he federal  regu l at i on t he el imi nat i on 

Response : In  the  Tox i c  Substances Cont rol Act of  1 9 7 6 ,  Con gres s 

banned t he furt her manufact ure o r  i mpo rt of PCBs . Under t he l aw ,  t he on ly  

p u rpose fo r wh i ch PCBs may be commerci al l y  tra n sacted i s  d i s posal  t hroug h  a 

U . S . Env i ronmental Protect i o n  Agency l i censed p roces s , a nd d i sposal  of  PCBs i s  

r eg u l ated by EPA. For the concentrat i o n s  of  PCBs i n  t h e  mater i a l s of  t he type 

n ow i n  se rv i ce a nd i n  storage at t he DOE faci l i t i es , t he o n l y  g enera l ly  

ap proved met hod o f  d i s posal  i s  i nc i nerat i on . 

6 .  Comment : What i s  t he method for d i spo s i n g  of the l i qu i d s  

decanted from t h e  d rums? 

Respon s e : The l i qu i d s  wi l l  be bur ned i n  t he i nc i nerator .  



N-4 

7 .  Comment : What i s  t he enr i chment l evel  of the uran i um i n  t he 

wa ste s ?  Is  t h i s a weapon -qua l i ty materi a l ? 

Response : No materi a l s wi l l  be i nc i nerated i n  the  p roposed fac i l i ty 

i f  t he percentage of t he u ra n i um-235 i sotope exceeds one percent of the tota l  

u ra n i um .  Th i s  compa res to t he natural ly occu r ri ng  rat i o  of seven-tenths  of  

one percent .  Th i s  materi a l  i s  wel l bel ow t he l evel of enr i chment requ i red fo r 

weapons  use . 

The tota l  uran i um concentrat i on i n  the  wa ste mater i a l s wi l l  average 

l es s  t hat  200 p pm (0 . 0 2  percent ) . The h i ghest concentrat i on i denti f i ed i n  the 

present ly  s tored wa stes i s  1 0 , 000  p pm (one percent ) i n  one conta i ne r .  Thu s ,  

b oth  the total u r an i um content a nd concentrat i on of the ura n i um-235 i sotope 

wi 1 1  be sma 1 1  • 

8 .  Comment : Wi l l  t he effl uents and emi ss i on s  from t he fac i l i ty be  

s ampl ed and  how wi l l  t h i s be accompl i s hed? w i l l  records of t he s amp l i ng a nd  

other documentati on  be  ma i nta i ned? 

Respon se : The ga seous emi s s i on s  from t he i nc i nera to r  wi l l  be  mon i 

tored on a cont i nuous  bas i s us i ng standa rd , state-of-the-a rt sampl i ng and  

a n a lys i s met hods wh i ch wi l l  be  s peci fi ed i n  t he deta i l ed eng i neer i n g  phase . 

Cr iteri a fo r such sampl i ng a re s peci f i ed by E PA ; t he present cri teri a a re 

s hown i n  Sect i o n  2 . 1 . 1 . 7  of the E I S .  

The l i qu i d  effl uent from t he fac i l i ty wi l l  b e  reta i ned a n d  tested for 

o rgan i c  contami nat i on be fore bei ng  p umped to the  K-140 7 fac i l i ty .  Aq ueou s 

effl uent wh i ch conta i ns  un acceptab l y  h i g h concentrat i on s  of orga n i c  chem i ca l s 

wi l l  be t reated wi t h  act i vated ca rbon a nd retested before rel ease . Pol l utants  

wi l l not be  di scharged above t he respect i ve permi t l evel s ,  wh i c h wi l l  be 

establ i shed i n  t he NPDE S pe rmi tt i ng  p roces s .  

So l i d  wa ste res idues  from t he i nc i n erato r ( a s h  a nd  scrubber sol i dS ) 
wi l l  be a n a lyzed for PCBs a nd other orga n i c  const i t uent s .  I f  the  PCB concen

t rati on  i s  greater t han  5 0  p pm ,  t hi s  mater i a l  wi l l  be re i nc i nerated and 

retested . 

Deta i l ed records wi l l  be ma i nta i ned on t he sampl i ng of t he em i ss i ons , 

effl uent s , a nd sol i d  wa ste , a s  wel l a s  the  mater i a l s rece i ved for di s posa l . 

Such documentat i o n  wi l l  be ma i ntai ned i ndefi n i tel y .  
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9 .  C omment : How wa s t h e  di s pe rs i on of  a i rbo rne emi s s i on s  est i mated 

a n d  whe re a re t he p l aces of h i ghest i mpact? 

Res pon se : The  di s pe rs i on of a i rborne em i s s i o n s  wa s est i mated u s i ng 

sta n da rd mode l s . As deta i l ed i n  Sect i o n  4 . 2 . 1 a nd Ap pe n d i x  H of t he  E I S ,  t he  

model i ng took a con servat i ve approach to est i mat i ng t he  concent rat i on of  

po l l uta nts  at nea rby res i dence s , thus  ten di n g  to  o ve rest i mate t hose concentra

t i on s .  One  s uch con serva t i ve a s s umpt i on wa s that the  i nte rven i ng r i dge s  wou l d 

n ot con t r i bute to di s pe rs i n g t he  po l l ut a nt s ,  whe n , i n  fa ct that  wi l l  be t he  

e ffect of s uc h  r i d ge s  i n  t he  p resent case.  

The res i dences  of h i ghest i mpact a re i de nt i fi ed on  a n ew f i gure wh i c h 

h as been added to  Sect i o n 4 . 2 . 1 .  The sma l l b l a ck squa res on the  f i g u re rep re

sent res i dences i n  the  a rea of h i ghest  l o ng-t e rm p ub l i c  expos ure to po l l uta nt s  

f rom t he  proposed i nc i nerato r. [A s i mi l a r fi gu re wa s s hown at t he meet i ng . ]  

1 0 .  C omment : How was t he a n a l ys i s of t he cumu l at i ve effe cts  pe r

formed g i ven the  p roposed C l i nch  R i ver  B reede r React or  and the  p ropo sed 

Ten n es see Synf ue l s As soci ates p l a n t ?  

Response : The effect s of the  proposed i nc i nerator  a re ve ry sma l l .  

An eva l uat i o n  of the  cumu l at i ve i mpa cts of t he propos ed i n c i n e rato r wi th  t h e  

C l i nch R i ve r  B reeder  React o r  s howed no  s i gn i f i cant  i n teract i o n between the  

i m pa ct s  of  t he two fac i l i t i e s .  When  t h i s E I S  wa s prepa red , data  on  the  pro

posed Ten nes see Synfue l s A s soc i ates P l a nt we re not ava i l a b l e fo r the  pu rpose 

of cumu l at i ve i mpa ct est i mat i o n . 

1 1 .  Comment : The  presentat i on de sc ri bed cont ro l s fo r a i rborne 

emi s s i o ns of uran i um and hydrochl o r i c  ac i d. What  wi l l  be the  emi s s i o n s  of  

othe r p o l l u ta nt s , s uc h  as  s u l f ur  d i oxi d e ,  a nd  how wi l l  these  be co ntro l l ed ?  

Res ponse : T he  potent i al a i rbo rne  emi s s i o n s  of conce rn from t he  

p roposed fac i l i ty fal l i nto  t h ree c l a s ses : p roducts of i ncomp l ete  comb u st i o n 

( o rga n i c  c ompounds ) ,  so l ub l e  ga ses  ( hydrochl o r i c  ac i d , o x i des of s u l fur a n d  

n i t roge n , etc . ) ,  a nd  p a rt i cu l ates ( a s h , meta l s ,  etc . ) .  

The propos ed i nc i n e rator  i s  des i gn ed to ope rate at  condi t i o ns ( h i gh 

t emperatu res , excess oxygen ,  retent i on t ime ) wh i c h wi l l  e n s ure that  the  

eff i ci en cy w i l l exceed t he r eq u i red eff i ci e n cy :  con ve rs i on  of 9 9 . 9 pe rcent of  

t he ca rbon to ca rbon di ox i de , 9 9 . 9 9  percent dest ruct i on of  ot he r haza rdou s 

was te , a nd emi s s i o ns of n ot  mo re tha n 1 . 0  m i l l i gram of PC B pe r k i l o gram of  PC B 
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i n  the sol i ds fed to the i nci nerator.  On ly  mi nute quant i t i es of organ i c 

compounds s h oul d be emi tted from the i n ci nerator a nd operat i ng contro l s  w i l l 

a utomat i ca l ly shut down t he waste feed to the  i nc i nerator i f  orga n i c  em i ss i on s  

exceed preestab l i s h ed l e ve l s . 

So l ub l e  gases from the i nc i nerator wi l l  be removed by water contact 

i n  t hree pa rt s  of the contro l  syst em : the q uench ch ambe r ,  the vent ur i  

scru b be r ,  a nd t he packed-bed s c ru b ber .  The  addi t i on of caust i c  ( sodi um 

hydroxi de ) to the  sc rubber l i qu i d  w i l l a l so i ncrease t he removal effi ci ency of 

the system. The amou nts  of su l f ur ,  fl uori ne , a nd p hos phorou s i n  the wa ste 

mate ri a l s  wi l l be l ow ;  c hl o ri n e ,  i n  the fo rm of hydro gen  chl o r i de , i s  t he  

maj o r  so l ub l e  ga s o f  conce rn . 

Pa rt i cu l ates from t he i n ci nerato r w i l l be removed t hrough contact 

wi th water i n  the quench chamber and the ventur i  and packed-bed scrubbe rs .  

Th e wet e l ectrostat i c  preci p itato r w i l l a l so remo ve pa rt i cu l ates .  

Note that  the emi ss i on s  s hown i n  Tab l e 4-5  a re expressed  i n  k i l ograms 

pe r yea r .  Th i s  contrast s wi th t he u s ual t ab l e  of t h i s sort i n  wh i ch emi s s i o n s  

a re gi ven i n  to n s  per  year.  

12.  Comment : The DE I S  seems to i n d i cate an ad di t i o n a l  fl ow of 75 0 

ga l l ons pe r m i nute to t he K- 1407  n eut ra l i zati on p i t ,  wh ich  wou l d  p l ace t he 

tot a l  fl ow above the des i gn capaci ty of the  pi t .  P l ease exp l a i n .  

Res ponse : The p roposed i n ci nerator w i l l  add about 2 0  g a l l ons  per  

mi nute to the  K-140 7 fac i l i ty.  The  present fl ow from the  K- 1700 outfal l i s  

750  ga l l on s  per  mi nute , 450 ga l l ons per mi nute of wh i c h i s  f rom the K- 1407 

faci l i ty. 

1 3 .  Comment : The presentat i on i nd i cated t hat the drums wi l l  be 

s ampl ed be fore s h i pment a nd on a rr i val at t he faci l i ty. What a n a l yses wi l l  b e  

p erformed and how wi l l  t h e  i nformati on b e  used? How wi l l  t h e  i nc i nerat i on 

fac i l i ty ha nd l e  immi sc i b l e wastes ? 

Res pon se : A compl ete wa ste characteri zat i on wi l l  be performed to  

i de nt i fy t he ty pe and  q ua nt i ty of mate ri a l  i n  t he d rum.  Th i s  a n a l ys i s w i l l 

i nvo l ve a na lyt i ca l  methods such  as  mass s pect rometry a nd  ga s c hromatography .  

The  dat a  w i l l be u sed to l i mi t the expos ure of empl oyees to  h a za rdou s  mat e

r i a l s ,  to dete rm i ne t he appropr i ate m i x  of wa stes , a i r , and fue l i n  t he 
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i nc i nerato r ,  a nd to  e n s u re  that wa stes do  not react v i ol ent l y  when mi xed. 

Sepa rate b urne rs a re p l a n n ed  for aq ueous a nd n o n aq ueous waste s .  

1 4 .  Comment : There appears to  be a typograph i ca l  e rror i n  Tab l e  

2-4 .  The fou rth  ent ry un de r  II Propos ed I nc i nerato r ll s h oul d b e  lIyes ll rathe r 

t han  II n o ll . 

Respon s e :  The c omment i s  correct . The typoqraph i c al e r ro r  i s  

c orrected i n  the  F i nal  E I S .  

1 5 .  Comment : What a re the sources a nd  types of wastes wh i ch the  

i nc i nerato r  wi l l  accept? Wi l l  a ny wa stes be accepted f rom non-DOE fac i l i t i es ?  

Cou l d a fut ure dec i s i on b e  made t o  accept ot h e r  was tes? 

Res pon se : The sou rces of wa stes wi l l  be the f i ve DOE fac i l i t i es 

de scr i b ed i n  the  E I S . These a re the t hree ga seou s  di ffus i on p l a nt s , the Y-1 2 

p l a nt ,  a nd Oak R i d ge Na t i ona l  La boratory .  The wa stes from these fac i l i t i es 

w i l l be pr i ma r i l y o r ga n i c  ch emi ca l s  a nd o i l s  wh i ch h a ve t race cont ami nat i o n  

w i th u ran i um. No wa ste wou l d be s h i pped to the fac i l i ty i f  it conta i ned 

uran i um wh i ch c oul d cause a c r i t i c a l i ty i n c i dent .  

There a re n o  p l a n s  to  accept from a ny fac i l i ty other than  t hose 

i de nt i f i ed i n  the  E I S ,  nor i s  the faci l i ty des i gn ed to accept s uch wastes , 

p a rt i cu l a rl y  any wa stes wi th h i g her l e ve l s  of nuc l e a r  contami nat i on .  

1 6 .  Comment : What  w i l l h ap pen  to the ash  from t he i n c i nerat i o n  

faci l i ty ?  Wi l l  t h e  a sh b e  rad i oact i ve or  haza rdou s ?  

Res pon se : Th e major i ty of t he ash  w i l l be res i d ue from di rt fed t o  

t he i nc i ne rator  a n d  f rom t he d rums a n d  s h redded ca pa c i tor s .  T he  ash  wi l l  

co nta i n  ap pro x imate ly  6 0  pa rt s pe r m i l l i o n  ( 0 . 00 6  pe rcent ) ura n i um ;  l es s  t ha n  

5 0  pa rt s  pe r mi l l i on PC B ,  a nd sma l l  amounts o f  ot her  meta l s .  The PC B a nd 

o rgan ic content s h oul d be ve ry smal l ;  g i ven t he h i gh heat of the i n c i n e rato r ,  

t hese mate r i a l s s hou l d not b e  present i n  the a s h .  Th i s  as h ,  a l t hough not 

h a za rd ous a nd c omparab l e  to coal ash i n  rad i oact i vi ty ,  w i l l  be b u r i ed i n  a 

t hen  ex i st i ng l a n df i l l fo r l ow- l evel rad i oact i ve waste , ma naged by t he Y- 1 2 

p l a nt .  



N-8 

1 7 .  Comment : T he  presentat i o n  i nd i cated t hat wa stes wi l l  be sto red 

i n  t a nks  at the fac i l i ty pr ior  to i n ci nerat i o n .  H a ve the  ri s k s  of f i re a n d  

exp l os i o n  i n vol vi ng t he ta n k s  been as ses sed and  what a re those ri s k s ?  

Respon se : The r i s k s  of f i re a n d  expl os i o n  we re a s s e s s ed i n  the  

P rel im i n a ry Safety Ana l ys i s  Report ( PSAR ) on  the  proposed faci l i ty .  The  

p u rpose for that  repo rt i s  to  gu i de the f i n al des i gn to  reduce poss i b l e  ri s k s  

to  emp l oyees and  t o  p u b l i c  safety . T h e  PSAR i de nt i f i ed th ree types o f  acc i 

dents a s  s uff i ci e n t ly  probab l e  a nd of suff i ci e nt ad ve rse c o ns eq uence to 

dese rve fu rthe r attent i o n  i n  the fi n a l  des i g n  p roce s s .  These a l l i n vo l  ved 

fi re or  expl os ion  a nd one i n vo l ved t he s torage of wast es i n  t a n k s .  

A storage tank  f i re cou l d e i ther b e  i nterna l  t o  o r  externa l  t o  the  

t a n k. As  present ed i n  Se ct i o n  4 . 8. 1 . 2  of t he  E I S ,  the  probab i l i ty of e i t he r  

type of fi re occu rri ng  du r i ng a twenty-fi ve yea r  pe ri od wa s est i mated t o  be 

between  1 i n  1 0 0  a n d  1 i n  1 0 , 000. The s i gn i f i cant  potent i al ad ve rse con se

quences of e i ther  acci dent wou l d  be short-t e rm  expos u re of i nc i nerator 

empl oyees to l e ve l s  of PC Bs  above est ab l i s h ed occu pat i o n al expos ure l e ve l s . 

18 .  Comment : The D E I S  i nd i cates that  the preferred route  from 

P i keton pas se s  di rect ly  t hrough downtown Oak  R id ge .  How was t h i s route 

s e l ected and why i s  it the  prefe rred route? 

Res pon se : Th i s  rout e was s e l ect ed i n  four s t ep s . F i rs t ,  potent i a l 

routes we re i de nt i f i ed by i nterv i ewi ng  a number of peop l e  i n vo l ved i n  s h i pp i n g 

operat i o ns  i n  the  a rea , i nc l udi n g  pe rson ne l  from each of the  f i ve faci l i t i e s ,  

t he Oak  R i dge Ope rat i on s  Offi ce , a nd cont ract t ruck i ng f i rms i n  t he a rea .  

These pe  rson ne l  i de nt i f i  ed  thei  r preferred a nd a l ternate rout es a n d  the  rea

sons  fo r thei r prefe rence .  Second , t he routes  wh i c h  we re i de nt i f i ed were 

exami n ed  by dr i vi n g  the routes to i de nt i fy potent i a l  h a za rds a nd ot he r facto rs 

(wi dt h of pavement , st ream a nd ri ve r c ros s i ngs , etc. ) . Th i rd ,  proposed routes 

were se l e ct ed wh i c h mi n i mi ze the expos ure to h a zards a nd to co n di t i o ns wh i ch 

wh i ch exacerbate t he ad ve rse impact s  of an acci de nt .  Fou rt h ,  acc i dent stat i s

t i cs we re gathered on e a ch s eg rTEnt of the  propos ed route s. F rom t hese stat i s

t i cs , h aza rdou s segment s we re i dent i f i ed a nd  exami ned to see i f  a safe r  seg

ment c ou l d be u s ed to rep l ace the  h aza rdou s  one .  Based on t h i s a n a l ys i s ,  the  

p roposed routes we re sel ected . The  route t h rough downtown Oak  R i dge i s  the  

s afest a nd l east h aza rdou s  a l te rn at i ve fo r the  materi a l s  to  be  s h i p ped from 

the  Port smouth  Ga seou s D i ffu s i o n  P l a nt .  
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1 9 . C omment :  Wi l l the s h i pments  be  made by c ontrac t carriers?  
Response :  Yes .  The  carri ers whi ch DOE  no rmal l y  con tracts fo r 

s h i pmen t  wi l l  be u sed . On e of the factors i n  the sel ecti on of the se carriers  

i s  the i r  sa fety reco rd and experi ence in  ha nd l i ng hazardou s ma teri al s .  

20 . C omment :  Wh a t  e ffect wou l d cha nge s i n  the Cl ean Ai r Ac t have on 
the propos ed a i r  emi s s ion s control system ; s pec i fic a l l y , wou l d  a l es s  

e ffi c i ent sys tem b e  used i f  the Cl ean Ai r Ac t we re made l es s  str i ngent? 
Response : Becau se the fac i l i ty i s  so smal l , i t  wi l l  be b el ow the 

s i ze a t  wh i c h  regul a ti ons  under as the Cl ean Ai r Ac t appl y .  The purpo se fo r 

emi s s i on con trol equ i pmen t i s  not to meet c l ean a i r  s ta ndards but  to reduc e 
a i r  em i s si ons to the l owe st l evel reaso nabl y  ac h i evabl e wi th sta te-of- the-a rt 
technol ogy . I f  the Cl ean Ai r Act were  made l es s  s tr i ngen t ,  the proposed a i r  
em i ss i o ns c ontrol sys tem woul d not b e  made l es s  effi c i ent .  
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U N ITED STATES ENV I R ON M ENTAL PROTECT ION AGENCY 
W A S H I N G TO N ,  D . C .  2 0 4 6 0  

JAM t 2 '98� 

O F F I C E  O F  
TH E A D M I N ISTRATOR 

Mr .  J .  F .  Wing , Chief 
Environmental Protection Branch 
Oak Ridge Operation s 
Department o f  Energy 
P . O . Box E 
Oak Ridge , Tenne s see 3 7 8 3 0  

Dear Mr .  Wing : 

In accordance with Sec tion 3 0 9  o f  the Cl ean Air Act , a s  
amended , the u . s .  Environmenta l Pro tec tion Agency ( EPA) 
has reviewed the Draft Environmental Impact S tatemen t  ( DEIS ) 
fo r the Incineratien Fac i l i ty for Radioac tively Contaminated 
Po lychlor inated B iphenyl s and Other Wastes ( DOE/E I S -0 0 8 4 0 ) . 

The propo s ed fac i l i ty i s  a s tate-o f-the-art de s ign for 
thi s  type o f  inc inerator , and the des ign is s imil ar to 
that in u s e  at other EPA approved fac i l ities . S ince mo s t  
o f  the wastes a r e  loc ated at Oak Ridge , EPA agrees with 
DOE ' s dec i s ion to exc l ude o ther s i tes from deta i l ed analy s i s  
in the ElS . 

EPA has a number o f  regulations ( 4 0  CFR 7 6 1 )  under the Toxic 
Substances Contro l Ac t for the handl ing and d i spo sal o f  
PCBs . These regulations spec i f ic a l ly exempt source , special 
nuc l ear , and by-pro duct material (as these terms are de f ined 
in the Atomic Energy Act o f  1 9 54 , as amend ed , and regulations 
i s sued under that Ac t . ) This exemption may be found at 4 0  
CFR 7 6 1 . 2  ( e )  ( iv )  • 

Tabl e  2 -1 sugge s t s  that no t a l l  the PCB contaminated mat�r ial s 
are al so rad ioac t ively contaminated . In such a case it 
would appear that some of the PCB mater ial would be exempt 
from EPA ' s regu lations and some o f  the mater ial would no t be 
exempt . Under the l atter c ircums tance we recommend that the 
Department o f  Energy or its contrac to r  o btain approval from 
EPA ' s Regional Admin i s trato r  in Atlanta for thi s  inc ineration 
under Annex I of EPA ' s PCB regulations ( 4 0  CFR 7 6 1 . 4 0 ) . The 
f inal ElS should indicate whether thi s  approval will be 
sought . 

J �.N 1 ; 
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In addition to 4 0  CFR 7 6 1 , EPA ha s a number o f  regul ation s 
for the di spo sal o f  ha zardous wa stes under the Re source 
Con s ervation and Recovery Act ( RCRA) , as amended ( 4 0  CF R 
2 6 0  et seq . ) • S ection 1 0 0 4 ( 2 7 )  o f  the Act provides spe c i f i c  
exemption for sourc e , special nuc lear , o r  by-product material 
(as def ined by the Atomic Energy Act of 1 9 5 4 , as amended ) .  

Add itiona l ly , RCRA , S ection 1 0 0 6 , s tates : " Nothing in thi s  
Act shall b e  cons trued to apply to • . •  any activi ty or 
subs tance which i s  sub j ect to the • • •  Atomic Energy Act o f  
1 9 54 ( 4 2  US C 2 0 1 1  and fol lowing ) except to the extent that 
such appl ication (or regulation ) is not incon s i s tent with 
the requirements o f  such Acts . "  EPA there fore bel ieves 
that the propo s ed d i sposal operations o f  haz ardous wastes 
from DOE ' s  Atomic Energy Ac t facil ities i s  exempt from the 
provis ion s o f  RCRA . It i s  recommended that DOE ' s  views on 
the applicab i l i ty o f  RCRA to i ts activities be pre sented in 
the f inal E I S . 

Our detailed comments are enclo s ed .  In keeping with EPA ' s 
procedure s we have rated thi s  propo sed fac i l ity LO ( lack 
of obj ection s ) ; we have rated the dra ft EIS as Category 2 
( further information reque s ted ) .  S ho uld you have any que stions 

of if we can help you further , please call Dr . W. Al exander 
Wi l l iams ( 2 0 2 -7 5 5- 0 7 9 0 )  o f  my s ta f f . 

Paul C .  Cah i l l  
Director 
Office of Federal Activities 

Enclo sure 
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Detailed Comments 
of the 

u . s .  Environmental Pro tec tion Agency ( EPA) 
on the 

Draft Environmental Impact Statement ( E I S ) 
for an 

Inc ineration Fac i l i ty for Rad ioactively 
Contaminated Polychlor inated Bipheny l s  

�d 
Other Wastes 

1 )  Both Sections 2 . 2 . 1 . 9  and 2 . 2 . 1 . 1 0 wo uld be greatly 
improved with flow diagrams . 

2 )  The f inal E I S  should discus s  whether the propo sed 
inc inerator wi l l  acc ept PCB s or o ther wastes from DOE 
fac i l i ties o utside the Oak Ridge Operations Area , other 
governmental fac i l itie s , or pr ivate source s .  

3 )  The emi s s ion rate s fo r Be and dioxins in Table 4 -7 
are not c arr ied over from Tabl e  4 - 5 properly . Thi s 
discrepancy shoul d be corrected . 

4 )  Addi tional information ( Section 4 . 2 . 2 ) should be 
pre sented on the Y-1 2 l and f i l l  s i te . Are the trenche s 
l ined ? Does the s i te have a l eachate co l l ection sys tem? 
Are there wel l s  for monitor ing gro undwater ? What i s  the 
direction o f  water flow in the trenches and in the land 
fill area ? 

5 )  The s ec tion on accidents Section 4 . 8 s ho ul d  inc l ude 
a di scu s s ion o f  acc idential re leases to water dur ing 
tran sportation and operation s . What procedure s could be 
fo l lowed to keep acc identally sp il l ed wa s te mater ial s 
from enter ing dr inking water? 

6 )  The f inal EIS sho uld indicate how the s hipments 
of was te mater ial s wil l  be pl acarded dur ing transporta tion . 
Wil l  the was te s  be placarded a s  fl ammabl e ,  radioactive , 
PCB s ,  a l l  o f  the s e , or what? 
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u . s .  E n v i ronmenta l  P rotect i on Agency 

21 . C omment (from pa ragraph 4 ) :  P l ease i nd i cate whether o r  not DOE 
or i t s  contractor wi l l  obta i n  ap prova l from E PA - Reg i on I V  for i nc i n erat i on 

o f  PCB contam i nated mater i a l  u nder An nex I of  EPA ru l es (40  CFR 761 . 40 ) . 

Respons e : S i n ce i t  i s  contempl ated t hat s ome PCB mater i a l t hat i s  

n ot exempt from EPA regu l at i on  may be i nc i n erated i n  t he fac i l i ty ,  at  t he 

appropr i ate t ime ,  DOE wi l l  seek E PA ap prova l unde r 40 CFR 7 6 1 .40  wi t h  rega rd 

to t hese  materi a l s .  

22 . Comment (from pa ragraph 5 ) :  It i s  recommended t hat DOE ' s  v i ews 

o n  t he app l i cabi l i ty of RCRA to  i ts act i v i t i es be p resented i n  t he fi na l  E I S .  

Respons e :  DOE i s  a ut hor i zed by the At om i c  Energy Act o f  1 95 4 ,  a s  

amended ( AEA ) , t o  p resc r ibe  and  enfo rce i t s  own regu l at i ons  and  ot her req u i re
ments  for t he sound man agement of i t s  AEA act i v i t i e s . DOE bel i eves t hat , 

p urs ua nt to  sect i on 1 006 ( a )  of t he Resou rce Conservat i on  and  Recovery Act 

( RCRA ) , DOE AEA fac i l i t i es s uch  a s  t he proposed i n c i n erator a re n ot s ubject to 

E PA ' s haza rdou s wa ste management regu l ati ons  under RCRA , or  any State 

req u i rements ap proved by E PA u nder RCRA . 

DOE i s  commi tted to t he sou n d  ma nagement of a l l act i v i ti es , i nc l ud i ng 
waste  di s posa l , conducted u nder  t he AEA. As pa rt of  t hi s effort , DOE i s  

p resentl y studyi ng E PA ' s RCRA regu l at i ons  to  determ i ne  how best to  a s s ure t hat 

ma nagement of even t hose act i v i t i es n ot d i rect ly  regu l ated by RCRA wi l l  

a ch i eve t he funct i ona l  eq u i va l ent of E PA ' s  regu l at i on s . 
2 3 . Comment ( i tem 1 i n  enc l o s u re ) : Sect i on s  2 . 2 . 1 . 9  a n d  2 . 2 . 1 . 10 

wou l d be improved wi t h  fl ow d i agrams . 

Respon s e :  The t ext ( act ua l l y  Sect i on s  2 . 1 . 1 . 9  a n d  2 . 1 . 1 . 10 )  i dent i 

f i es the s o l i d  a nd l i qu i d  wa ste management systems a pprop r i ate ly  fo r t he 
p u rposes of t he d i scu s s i on . Wh i l e  DOE agrees t hat fl ow d i a g rams a s s i st the  

reader  i n  understand i ng t he overal l rel at i onsh i ps between va r i ou s  subsystems , 

DOE ha s opted n ot to i nc l ude d i a grams  becau se t he t ext u a l  de scr i pt i on i s  

s uffi c i ent . 

24 . Comment ( i t em 2 i n  enc l osu re ) :  The f i n a l  E I S  s h ou l d  d i s cu s s  

whether the i nc i nerator  wi l l  accept PCBs from other  sources . 
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Response : The proposed act i on desc ri pt i on c l ear ly  i ndi cates that the 

proposed i n ci nerato r w i l l accept wa stes on ly from the DOE faci l i t i e s l i sted i n  

Ch apters 1 a nd 2 of the E I S .  The capac ity of  t he  i nc i nerator wi l l  b e  matc hed 

to the di s pos al needs of t hose faci l i t i e s .  P l ease a l so see the res po nses to 

Comment 1 5  (Oak R i dge C i ty C ou nc i l )  and Comment 36 (TVA) . 

25 .  Comment ( i tem 3 i n  enc l osu re ) : The emi s s i on rat es fo r Be a nd 

d i oxi ns i n  Tab l e  4- 7 a re not carri ed ove r from Tab l e 4-5  p rope r ly .  Th i s  

di sc repan cy s h oul  d be corrected . 

Response : DOE concurs wi th th i s statement . The bery l l i um a nd d i oxi n 

emi s s i on rat es h a ve been corrected i n  the  F i n a l E I S . 

26.  Comment ( i tem 4 i n  encl osu re ) : Addi t i onal  i n fo rmati on ( Sect i on 

4 . 2 . 2 )  s h oul d be prese nt ed on the  Y-1 2 l a n df i l l s i t e. Are the tren ches  l i n ed? 

Does the s i te have a l eachate col l ect i on system? Are there we l l s  fo r mon i tor

i ng gr oundwate r? What i s  t he di rect i on of water fl ow i n  the tren ches a nd i n  

t he l a nd f i l l a rea? 

Response :  The tren ches a re n ot l i n ed  a nd t he s i te does n ot h a ve a 

l eac hate col l ect ion  system .  F o r  mon i tor i n g  g rou ndwater qua l i ty ,  t here a re 

twen ty-f i ve wel l s .  P l ease a l so see t he res ponse to C omment 1 6 ,  from the  Oak  

R i dge C i ty Counci l meet i n g ,  rega rdi ng t he character  of the  a s h  and ash  di s

pos a l  p l a n s , and  the res ponse to C omment 3 1  ( TVA ) .  

2 7 .  Comment ( i tem 5 i n  enc l os u re ) : Cons i derat i on s hou l d be g i ven to 

the e n vi ro nment al effe ct s of t ra n s port acc i dents on  potab l e water s u p p l i e s ,  

a nd associ ated mi ti gati ve contro l  measures (Sect i on 4 . 8 . 2 ) .  

Respon se : The DE I S  i n d i cated that t he probab i l i ty of cont ami n a n t  

rel ease to t he pub l i c  water supp ly  wa s ext reme ly  l ow becau se o f  t h e  sma l l 

waste q ua nt i t i e s , t he fate a nd t ra ns port me chan i sms of PC B s , i n freq uent ha u l 

i ng schedu l es ,  a nd t he l ow n umber  of watercou rses i nte rsect i ng t he proposed 

routes ( see a l so C omment  5 5  from the D i vi s ion  of Wat e r ,  Ke nt ucky Department of 

Natu ral  Re sou rces  and E nv i ronmental  Protect i on ) .  Studi es of previ ou s s p i l l s  

( see refe rences  b el ow) s uggest that t he  majori ty of s p i l l ed materi a l s may be  

recove rab l e .  The nature of PC Bs and the other materi a l s s uggests that they 

are n ot l i ke ly  to e nter  a water  s u p ply  i nt a ke i n  s i gn i f i ca nt q ua nt i t i es , eve n  

i f  a s p i l l  s hou l d occu r .  

In  the event a s p i l l occurs , State a nd l ocal off i ci a l s  w i l l be  

contacted and eme rgency response  procedu res impl emented i n  accorda nce wi th t he 

nat ure a nd extent of the acc i den t .  
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DOE so l i c i ted i nforma t io n  on pub l i c  water s upp ly  i ntakes  and the 

c ommun i t i es se rved from the  States of Kentucky , Ten n es see , a nd Oh i o  ( Octobe r 

30 ,  1981 ) i n  order  to s peci fy mo re prec i se ly t he potent i a l  p ub l i c  hea l t h  r i s k s  

as soci ated wi th  wa ste t ra ns port . The a n a l ys i s i n  t he E I S  i s  based u pon t he  

best a va i l ab l e i nfo rma ti on .  

References 

E PA 904/9-76- 1 04. Study of the D i str i but i on and Fate of Polych l or i nated 

B i pheny l s and Benzenes after a Sp i l l  of Transforme r F l u i d . E n vi ro nmenta l  

Protect i on Age ncy , 19 76. 

EPA 91 0/9-77-0 39 .  Mon i tor i ng of  Trace Const i t uents Dur i n g  P CB  Recovery 

Dredg i n g  Operat i ons : Duwami sh Waterway . E n vi ro nment a l  Protect i o n  Agen cy ,  

1 977. 

28. Comment ( i t em 6 from enc l osure ) : The F i na l  E I S  s hou l d  i nd i cate 

how t he s h i pments of wast e materi a l s  w i l l be p l aca rded d uri n g  tra ns po rtat ion . 

Response : Motor  ve h i c l e s  tran s po rt i ng haza rdou s materi a l  wi l l  be 

p l aca rded i n  accordance  wi t h  DOT reg u l at i ons  ( 40  C F R  1 7 2 . 5 00 ) .  The p l aca rd 

wi l l de sc r i be t he materi a l ( s ) bei ng t ransported so that eme rgency response  

pe rson n el can  q u i c k ly  i de nt i fy the  mate ri al a nd res po nse appopri ate ly s houl d 

a n  acc i de nt occur .  Sect i on 2 . 1 . 1 . 1 . 3 h as been rev i sed to refl ect th i s 

req u i  rement . 
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TENN ESSEE VALLEY AUTHORITY 
KNOXVILLE, TEN NESSEE 37902 

D E C  2 l� 198 1 

Mr . J .  F .  Wing , Chief 
Environmental Pro t ection Branch 
Department of Energy 
Post Of fice Box E 
Oak Ridge , Tennessee 

Dear Mr . Wing : 

3 7 8 3 0  

This is in response to your request f o r  comments o n  the draft impact 
statement entitled "Incinerator Facility for Radioactively Contaminat ed 
Polychlorinated Biphenyls and Other Was tes . "  In general , we think the 
draf t EIS adequat ely addresses the environmental consequences of the 
propo sed actions and adequately considers alt ernatives . We do have several 
comments which we hope are help ful to you in prep aring the final statement . 

Specific Comment s  

1 .  Section 3 . l . S--We think the discus s ion o f  maj or faults in the Oak 
Ridge Reservation area and the o ccurrence of earthquakes should 
ment ion that the maj or faults (i . e . , Copper Creek fault and White 
Oak Mountain faul t )  and their subsidiaries are considered seismically 
inactive and , therefor e ,  do no t contribute to the regional seismicity . 

2 .  Section 3 . 8 . 2--This sect ion imp lies that the DOE p lant s  do not 
contribute any p art iculate emissions at all and we wonder whether 
this is the case . Also lead is one of the seven criteria pollutants 
and should b e  included . 

We suggest that comparisons also b e  made o f  measured concentrations , 
the 3-hour and annual sulfur dioxide standards , and the annual 
particulates standard . If any monitoring data are availab le for 
any of the o ther criteria p ollutants , they should also be included . 

3 .  Section 4 . l . 3--We question whether a low-level radio active disposal 
s ite is appropriate for the disposal of PCBs and o t her hazardous 
was te residues from the incineration process . We believe these 
residues should be disposed of in accordance with the applicab le 
requirement s  defined by the U . S .  Environmental Protection Agency 
(EPA) . The low-level radioactive wast e  disposal site is no t describ ed 
in the environmental impact s tatement and such a site may not meet 
the EPA requirements . 
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Mr . J .  F .  Wing , Chief D E C  2 8  198 1  

Also , the EIS does no t discus s the burden to b e  placed upon the Y- 1 2  
site in t erms o f  the concentration o f  non-PCB contaminants , 
anticipated was t e  volumes , o r  levels o f  radioactivity . The nature 
and extent o f  this environmental impact should be addressed . 

4 .  S ection 4 . 2 . 1--In the seventh paragraph o f  this section , reference 
is made to factors derived f rom Turner . It would b e  helpful to 
state these factors more specifically . Also in the next p aragraph 
and in o ther places where average pollution concentrations are 
discussed , it should be stated whether they are arithmet ic o r  
geometric means . 

5 • •  Section 4 . 2 . 1 ,  Tab le 4-7--The two columns on the right s ide give 
the annual geometric mean concentrations for several pollutants .  
A geometric mean is usually used for p articulate concentrations and 
the annual particulate standard is based on a geometric mean . For 
the o ther pollutants , annual concentrations are usually calculated 
as arithmetic means and the annual standards are also based on 
arithmet ic means . If there is a specific reason why geometric 
means were used for these pollutants , we feel it should be s tated . 

6 .  Section 4 . 3 . 2--This section states that watering will mitigate the 
impacts f rom cons truction activity dus t , but does no t include a 
commitment to do any watering . Such a commitment should be included . 

7 .  Appendix H ,  Page H-4--We suggest tha t  discussion o f  the meteorological 
data used in estimating annual average concentrations o f  pollutants 
be included , along with a discussion of the extent to which these 
data are representative o f  the p roposed incineration facility 
location . 

General Comments 

1 .  While we recognize that this incineration f acility is being planned 
exclusively for the disposal of was t e  generated at DOE plants , we 
f eel more consideration should be given to p o s s ible use of the 
propo sed f acility by others . We recognize the difficulty inherent 
in designing and operating a facility which would serve b o th public 
and privat e  sector needs . However , given the need for such facilities 
and what appears to be excess capaci ty in the one planned , such an 
option should b e  explored . 
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Mr . J.  F .  Wing , Chief 

2 .  The construction and initial operation o f  the incinerator are 
coincident with construction in the near vicinity of the proposed 
Clinch River Br eeder Reactor and possible construction of the 
Koppers Coal Liquefaction Proj ect . A mor e detailed discus sion o f  
the poten t ial cumulative socioeconomic impacts which will result 
from all three proj ects , along with such things as impact on the 
local highway transportation network , would be help ful . 

� �e-L ��Mohamed T .  El-AShl:: Ph . D . 
Assis tant Manager o f  Natural 

Resources (Environment )  
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Ten nes see Va l l ey Autho r i ty 

29 .  Comment ( i tem 1 ) : The d i scu s s i o n  ( Sect i on 3 . 1 . 5 ) of  maj or  

fau l ts i n  the  Oak  R i d ge Rese rvat i o n  a rea a nd the  occurrence of  e a rthquakes  

shou l d  ment i on that the maj or  fau l t s and the i r subs i d i a r i e s  a re con s i dered 

se i sm i c al l y  i n a ct i ve a nd , there fore , do n ot contr i b ute to the regi o n a l  

sei smi c i ty .  

Respon se : D O E  a grees that t h e  major  fa u l t s  do n ot contr i bute to th e 

reg i o na l  se i smi c i ty .  Th i s  fact i s  po i n ted out i n  Sect i on 4 . B . l . 4 ,  wh i ch 

acces ses  the  potent i a l for ea rthquakes to occ ur .  Parenthet i c al l y , DO E n otes  

that the  refe rence  i n  Sect i o n  3 . 1 . 5 , NUREG-0 1 39 , e l abo rates on th i s  s ub ject 

matte r .  

30 .  C omment  ( i tem 2 ) : Sect i on 3 . B. 2  i mp l i es that the  DOE  p l a nts  do 

n ot con t r i bute a ny pa rt i c u l ate  emi s s i o ns  at al l ,  a n d  we wo nde r whether  th i s  i s  

t he case . Al so  l ead i s  o ne  of the  seven c r i ter i a po l l u tants and  shou l d  be 

i nc l uded . 

We suggest t hat compr i sons  a l so  be made to measured concentrat i on s , 

t h e  3-hour a nd an n ua l  s u l f ur d i o x i de standa rds , a nd the  an n ua l  pa rt i cu l ates 

standa rd . I f  a ny mo n i tor i ng  data a re ava i l ab l e  fo r any of the  other  c r i ter i a 

po l l utant s ,  t hey a l so s hou l d be i nc l uded . 

Res pon s e :  Sect i on 3 . B. 3  does  not imp ly  that the  DOE p l a nts do not 

contr i bute  pa rt i c u l ate emi s s i o n s .  For the  p u rposes of a n a l ys i s ,  re l evant  

i n fo rmat i on wa s ext racted f rom t he referenced documents  i n  accord wi t h  the  C EQ 

regu l a t i o ns wh i ch i mp l ement  N E PA ( 4 0  C F R  15 00-150B ) . The revi ewer i s  enc o u r

aged to refer to these data sou rces fo r c l a ri f i cat i on of a i r  concent rat i on s  

a nd  sta n da rds re l at i n g  to ot he r po l l utants . 

3 1 . C omment  ( i tem 3 ) .  Wi t h  rega rd to d i sposa l  of haza rdou s wa ste  

res i d ues from the  i n c i nerat i o n  proc es s ,  the  E IS does n ot addres s  the  fo l l owi n g  

a reas suff i c i ent ly : ( 1 )  a de sc ri pt i on of t he  l ow- l evel  rad i oact i ve wa ste  

di s pos a l  s i t e ,  ( 2 )  the  i mpact of  the  di s pos al  of  i n c i n e rat i o n  wastes  ( e . g. , 

concent rat i on of n on-PC B contam i nants , wa ste vo l umes , radi oact i v i ty l eve l s ) , 

a nd ( 3 )  c omp l i anc e wi t h  EPA standards .  

Respon s e :  Sect i on s  4 . 1 . 3  a nd 4 . 2 . 2 desc ri be the  proposed s i t e ,  wa ste 

vo l umes , a nd ot her  re l at ed data i n  the  deta i l  neces s a ry to con vey the  bas i s 

for statements  rega rd i ng s i te s u i t ab i l i ty and ant i c i pated env i ronmenta l  



N-20  

effect s .  Back grou nd  documents  a re refe renced fo r those i nd i v i dua l s requ i ri n g 

more s peci f i c  i n fo rmat i on on the  s i te .  The so l i d  waste  from t he i n c i n era to r 

wi l l  not be haza rdou s and the  l eve l  of rad i oact i v i ty wi l l  be l ow ,  i n  the  same 

ra n ge as the  radi oact i vi ty i n  coal  a s h .  P l ease see a l so the  res po nses to 

Comment  1 6  ( Oa k  R i d ge C i ty C ou n c i l )  and  Comments  22 and  26 ( E PA ) . 

32 . C omment ( i tem 4 ) .  P l ease  prov i de the  facto rs de r i ved fr om 

Turner  i n  Sect i on 4 . 2 . 1 a nd i nd i cate whether  geomet ri c or a n n ua l  mea n s  we re 

u s ed to c al cu l ate the  a n nua l  a verage concentrat i o ns i n  paragraph  7 of t h i s 

s ect i o n .  

Respon s e :  These  factors , as s hown be l ow ,  s how t h e  va ri at i on of  

cal cu l ated concent rat i o n wi th  sampl i ng t i me :  

Samp l i n g T i me 

3 m i nutes  
1 5  mi nutes  

1 hour  
3 hou rs 

24  hou rs 

Rat i o  of  C al cu l at ed Concentrat i o n  
t o  3-mi nute  C oncentrat i on 

1 . 00 
0 . 82 
0 . 6 1  
0 . 5 1 
0 . 36 

The a verage a n nua l  concentrat i ons  referred to i n  Sect i o n  4 . 2 . 1 are  

a r i thmet i c  means . 

33 .  C omment ( i t em 5 ) :  Tab l e 4 7  of Sect i o n  4 . 2 . 1 s h ows a n n ua l  

g eomet ri c mean concent rat i on s  fo r several  po l l utant s , wh i ch a re u s u a l l y  ca l cu

l at ed as a r i t hmet i c  mea n s .  P l ease  state the  rea sons  for th i s  re present a t i o n .  

R es pon se : Co l umn s  4 a nd 5 of Tab l e 4 - 7  we re i n correct l y  l a bel l ed .  

The  po l l utant concentrat i o ns  a re a ri t hmet i c  mea n s .  The  t ab l e  h a s  been 

correct ed . 

34 . Comment ( i t em 6 ) .  Sect i o n  4 . 3 . 2 stat es that  water i n g  w i l l  

mi t i gate i mpact s from con st ruct i o n act i v i ty d u st , b ut  the  repo rt does n ot 

i nc l ude a c ommi tment to t h i s  a ct i vi ty. S u ch a c ommi tment s houl d be i nc l uded. 

Respon s e :  DOE wi l l  des i gn and operate the faci l i ty to meet a l l 

app l i c ab l e  e n v i ro nment a l  sta n da rds.  C ommi tments to control  techno l ogi es , s u ch 

as du st s u pres s i on methods , a re recogn i zed to be essent i a l to operat i ng the  
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faci l i ty i n  an env i ronme nta l l y  acceptab l e  ma n ner .  DOE  expect s t hat th i s  

pa rt i cu l a r  contro l  st rat egy wi l l  he ad opted dur i n g  the  pe rmi tt i n g  proc es s .  

3 5 .  C omment  ( i tem 7 ) : We s uggest that the meteorol og i ca l  data u sed 

i n  est i mat i n g an nua l  a ve r a ge concentrat i o ns  of po l l uta nts  be i n c l uded i n  

Ap pe nd i x  H ,  a l on g  wi th  a d i scu s s i on of the extent to wh i ch t hese data a re 

representat i ve of the  propos ed i n c i n e rat i on fac i l i ty l ocat i on .  

Res pon se : The a i r  q ua l i ty a n a l yses we re conducted u s i n g t he best 

a va i l ab l e  l oc al data  a nd t he pa rt i cu l ate emi s s i on rate est i mated  for the  

i nc i nerato r.  The t ext i n  Append i x  H has  been  revi sed to i nd i cate the  sou rce 

of t h e  meteoro l og i ca l  dat a . DOE empha s i zes that the conse rvat i ve ap proach to 

t he a i r q ua l i ty a n a lys i s  (wh i ch tends to overest i mate a i r qua l i ty e ffect s )  has  

res u l t ed i n  a fi n di ng of  i ns i gn i f i ca nt a i r  q ua l i ty i mpact . 

3 6 .  C omment  ( second i tem 1 ) .  Cons i de rat i on s hou l d  b e  g i ven t o  the  

u se of  the  fac i l i ty by b oth  p ub l i c  and  pr i vate s ecto rs . 

Res pon se : The p ropos ed act i on ,  a s  descr i bed i n  the  E I S ,  does n ot 

i n vo l ve acceptance of wa stes from sources ot her  than  t he f i ve DO E  fac i l i t i es .  

The  proposed s i ze o f  the  i n c i n e rato r and  the  ex i st i n g back l og a re n ot compat i 

b l e wi th s uch an a ct i o n .  A deci s i on to accept wastes from ot her  fac i l i t i e s 

wou l d  req u i re a sepa rate env i ronment al  rev i ew. At t h i s t i me DOE  does  not 

cons i de r  the propos a l  for acceptance  of b oth  DOE a nd non-DOE  wa stes a rea son a

b l e  a l ternati ve .  P l ease  a l s o  s ee the  res pon ses to Comment  1 5  ( Oak  R i d ge C i ty 

C ounc i l ) a nd C ommen t 24  ( EPA ) .  

3 7 .  C omment  ( second i tem 2 ) : The cumu l at i ve soc i oeconom i c impacts 

wh i ch wou l d res u l t from the C l i n ch R i ve r  B reede r  Reacto r ,  K op pe r s  Coa l  

L i q ue fact i on P l a nt ,  a nd the  i n c i nerat i on fac i l i ty shou l d  be  addres sed . 

Respo n se : The soc i oecon om ic  a n a l ys i s  i n  t h i s E I S est ab l i s h ed that  

t h e re wou l d be  no  s i gn i f i cant  i mpact s  a s soc i ated wi th the  p roposed i nc i n era

to r.  An a l ys i s  of the cumu l at i ve i mpa ct s  wa s dete rmi n ed to be i n ap propri ate o n  

t h i s  bas i s .  Howeve r ,  t h e  e n v i ro nmental  i mpact statements  prepa red fo r the  

Ten n es see Synfue l s  As soci ates p l a nt a nd C l i n ch R i ve r  B reede r  Rea cto r may b e  

refe rred to fo r t h e  res u l t s  of the  soc i oeconomi c i mpact ana l yses  assoc i ated 

wi t h  t hose project s .  
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STATE OF TENNESSEE 
DEPARTMENT OF PUBLIC HEALTH 

EAST TENNESSEE REGIONAL OFFICE 
AL£X 8. SHIPLEY REGIONAL HEALTH CENTU 

1522 CHEROKU TRAIL 
KNOXVILLE. TENNESSU 37920 

Mr. J .  F .  Wing, Chief 
Environmental Protection Branch 
Safety and Environmental Control Division 
Department of Energy, Oak Ridge Operations 
P.O. Box E 
Oak Ridge, T ennessee 37830 

Re: Comments from Tennessee Water Quality 
Control, Department of Public Health, 
regarding the Draft Environmental Impact 
Statement - Incinerator Facility for Radio
actively Contaminated Polychlorinated 
Biphenals and Other Wastes. 

Dear Mr. Wing: 

The following are this Division's comments regarding the above referenced 
Environmental Impact Statement. As proposed wastewater treatment 
facilities for this project will significantly modif y effluent characteristics 
for an existing treatment facility and appropriat e N PDE S permits, a 
complete engineering report in accordance with Tennessee Water Quality 
Control permitting procedures will be required. 

The following comments address significant water quality related questions. 
Upon receipt of requested data and D.O.E. response to T.W.Q.C.  comments, 
final questions will be formalized in an expedient manner. 

We appreciate the opportunity for input into your planning process. If we 
may further assist, please advise. 

Sincerely, 

�b.� 
Da�id McKinney 
Assistant Basin Manager 
T ennessee Water Quality Control 

ADM/lwm B/3 

cc: Ken Bunting - TWQC N ashville 
Paul Davis - TWQC Permi t Section - Nashville 
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1 )  Page 2-22 (2 . 1 . 1 . 1 0 )  Liquid Effluent Control: 

a) In order to determine the impact of the proposed waste treatment system upon 

existing N PDES permits and receiving streams, it will be necessary to submit a 

complete engineering report to this Division in accordance with normal 

permitting procedure. Following review of this document, specific com ments 

and questions will be forwarded . 

b) Methods and procedures for sampling and analyzing purge flow should be 

defined. 

c) The engineering report should address all aspects of the proposed project 

including specifics for the activated carbon syste m. The definition and 

criteria used to determine " • • •  acceptable levels of organics" should be 

identified. 

2)  Page 2-25 (2 . 1 .2.3.) Li quid Wastes: 

a) Methods and procedures for sampling and analyzing storm and fire water,  and 

ash pit water, should be defined. Detection limits, parameters, and criteria 

for determining acceptable levels of contamination should be identified . 

3)  Page 2-27 (2 . 1 .2.5) Effl uent Mi gration: 

a) NPDES effl uent limitations and discharge criteria will be based upon water 

quality considerations. The availability of funding, federal or otherwise, is 

exterior to the permitting process. 

4)  Page 2-3 1 (2. 1 .3.2.)  Transport Accident: 

a) A description of the transport vehicle should be provided. Compartmentalized 

tankers may provide incresae protection for partial loads. 
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5) Page 2-32 (2. 1 .3.2) Transport Accident 

a) The impact of PCB, solvents , and/or uranium released to surface waters from 

accidental spills would require response and assessment. Character ization of 

the loss of up to 17 ,000 Ibs. of P CB as not si gnificant when compared to the 

total U .S burden is irrelevant. 

b) This section should include a worst case scenerio in the event of maximum 

P CB loss to high quality free flowing stream during cr itical flow (3-Q-20). 

6) Page 2-33 (2. 1 .3.4.) Spill Containment and Control 

a) This Division will request a copy of the E.P.A. approved sp ec plan should this 

facility become operational. 

7 )  Page 3-9 (3.6 ) Aquatic Ecology 

a) T .W .Q.C.  com pleted extensive fish sampling of the Clinch River and Lower 

Poplar Creek in 197 8 to determine heavy metals concentrations in fish. The 

results of this work have been prov ided to D.O.E. If the fishery report 

referenced here is from collections since 1978, we request a copy of this data 

including any analytical results for organics or heavy metals . 

8) Page 3-2 (3.8 .3) Water:  

a) In order to evaluate the background levels in Poplar Creek and the Clinch 

River, please provide a copy of the data used to determine the mean and range 

values for heCl,vy metals referenced here and in Table 0-2;  sample locat!ons, 

mile points, methods and procedures should be included. 

9 )  Page 3- 13  (3.8.4 )  Biota 

a) As in comment 117 ,  please supply the data referenced here including species, 

weight, length, sex, and sample location. 
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b) Page 3-14:  This section should identify  present ORGDP operations which may 

be contributing to the total metal/organic burden in the fishery. In addition, 

those past activities known to have contributed to the existing burden should 

be identified. 

With regard to low flow considerations, please supply data indicative of 

" • • •  severe local impacts • • •  " resulting from existing discharges during critical 

conditions. 

10 )  Page 4-1 8  (4.2.3 . 1 )  Direct Impacts: 

a) N either best management practice or best available technology criteria 

recognize dilution as an acceptable treatment scheme. 

b) Page 4- 19:  Please provide information regarding " ••• respective permit limits" 

for referenced organics. Are limits established for an existing N PDES permit 

or are limits anticipated under future permits? 

c) It is unclear if sediment transport predictions for PCB in the Clinch River are 

based on actual hydrological modeling; if so, please provide model descr iption. 

A mile point for anticipated P CB deposition should be provided; if sampling 

da ta exist to support the concept of concentrated chlor ina ted-organic 

deposition, such information should be provided. 

1 1 )  Page 4-20 - Table 4-8, Impact on Poplar Creek : 

a) Table 4-8 should be revised to reflect effects on Poplar Creek during the 3-Q-

20 year low flow and maximum discharge from treatment faCilitie s; daily 

maximum poundage should be computed for each parameter instream and in 

the effluent. Poplar Creek receives effluents from several other D.O.E. 

discharges which should be included as background and evaluated during B 

3-Q-20 low flow; the combined impact of all discharges should be addressed. 
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Dilution of a treated effluent within an instream mixing zone cannot be considered 

as a component of a waste treatment scheme. 

1 3) Page 4-26 (4.3.2.) Construction Activities: 

A detailed erosion/ silta tion control plan should be included as part of the site 

preparation engineering plan. 

14)  Page 4-63 (4 .9 .2.) Water Resources 

Unavoidable impacts are inadequately described as th is EIS fails to consider critical 

case situations including impacts upon Poplar Creek during 3-Q-20 yr. low flow 

conditions. 

ADM/lwm/pg B/4 
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Tennes see Depa rtment of P u b l i c  Hea l t h  

38.  Comment ( i tems 1 and 2 ) : The repo rt shou l d  add re s s  a l l a s pect s 

of the proposed project , i nc l udi n g  t he fo l l owi ng a rea s : 

• A comp l ete de sc ri pt i on of  the acti v ated ca rbon system ( Se ct i on 

2. 1 . 1 . 1 0 )  

• Speci fi c at i on o f  c r i ter i a t o  be u sed i n  determi n i n g " a cceptab l e  

l eve l s  of orga n i c s "  ( Se ct i o n  2 . 1 . 1 . 1 0 )  

• Methods of a n a lyzi ng and sampl i ng p urge f l ow ( Sect i on 2 . 1 . 1 . 1 0 ) ; 

s to rm and  f i rewate r ,  a nd a s h  p i t wate r  ( Se ct i o n 2 . 1 . 2 . 3 ) .  

Respon se : Deta i l ed eng i neer i n g  des i gn , con st ruct i on ,  and  operat i ona l  

p l a ns a n d  proced ures s u ch as  t hose i l l u s tra t ed above w i l l n ot be prepa r ed a nd ,  

hence , wi l l  not be a va i l ab l e ,  un t i l  somet ime a fter  author i zat i on h a s  been 

rece i ved from Co ngres s ,  t hat i s ,  a fter  a deci s i on i s  made to proceed wi t h  t he  

p roposed p roj ect .  Th i s  dec i s i on wi l l  be made subsequent  to  the  i s suance of 

t he  F i n a l  E I S. When c omp l eted , these docutrent s w i l l be a va i l ab l e  on  r eq uest 

f rom DOE  a t  t he addresses  l i sted on  the  cove r s heet . The c r i teri a fo r 

accept a b i l i ty o f  l i q u id  effl uent s may be estab l i s h ed a s  pa rt of t he revi ew 

p roce s s  unde r t he EPA regu l a t i ons  fo r operat i on of a PC B i nc i nerator .  

39 .  Convnent ( i tem 3 ) : NPDES ef fl uent l i mi tat i o ns a nd di scha rge 

c ri teri a wi l l  be ba sed on water  qua l i ty cons i d e rat i on s .  T h e  a va i l ab i l i ty of  

f undi ng  i s  exte r i o r  to the pe rmi tt i n g  proces s ( Se ct i o n 2 . 1 . 2 . 5 ) .  

R e s pon s e :  OOE a g rees wi th  t h i s statement.  The proposed t reatment 

fac i l i ty i s  di scu s s ed , howeve r ,  i n  o rder to est ab l i s h i t s  potent i a l effect on 

t he effl uent  d i sc h a rge re l a t i ve to that  from t he exi st i ng t reatme nt fac i l i ty .  

The a n a l ys i s  h ad a l re ady i nd i cated that t he propos ed i nc i nerat i on faci l i ty 

wou l d  h ave mi n ima l effect on t he water  qua l i ty of  Pop l a r  C reek . 

40 .  C omment ( i tem 4) : A de scr i pt i on of the trans port veh i c l e  s hou l d 

b e  de sc r i b ed i n  Sect i o n  2 . 1 . 3 . 2 .  C ompa rtmenta l i zed tanke rs may prov i de 

i ncreased  protect i o n  fo r pa rt i al l o ads . 

Response :  A deta i l ed de sc r i pt i on o f  t he ve h i c l e  wi l l  b e  deve l oped i f  

a deci s i on i s  made to proceed wi t h  the propos ed project . Th i s  type of 

i nfo rma t i on wou l d  be deve l oped as  p a rt of t he deta i l ed eng i nee r i ng des i g n  a nd 

const ruct i on p l a ns wh i c h ,  when  c ompl et ed , w i l l be a va i l ab l e on r eq uest from 

DOE at  t he address  l i sted on the  cove r sheet . 
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41 . C omment ( i tem 5 ) : Wi th re�a rd to Sect i on 2 . 1 . 3 . 2  o n  t ranspo rt 

acc i dent s ,  t here are two c ooment s :  

• The impact of PC B ,  so l vents , a nd/or uran i um re l eased to su rface 

wate rs from acc i dent a l  s p i l l s  woul d r eq u i re res ponse a nd as ses s-

ment • 

• Th i s  sect i on s h oul d i nc l ude a wo rst case scena r i o  i n  the event of 

max i mum PC B l os s  to  a h i gh-q ua l i ty ,  free-fl owi ng st ream du r i ng 
c r i t i c a l  fl ow ( 3-0-2 0 ) .  

Response : The i mpact of contam i na nt s on su rface waters shou l d a 
tra ns po rt acc i dent occur are addressed i n  Sect i on i n  Sect i o n  4 . 8 . 2 . 3 .  Sect i o n  

4 . 8 . 2 . 3  ( a  n ew sect i on added t o  t he FE I S )  con s i ders the  water q ua l i ty i mpacts 
from an acc i dent  duri ng c r i t i ca l  fl ow con di t i on s .  Pl ease a l so see th e 

res ponse to  C omme nt 2 7  ( E PA) and Comment 5 5  ( D i v i s i on of  Water , Ke ntuc k y  

Depa rtment of Nat ural Reso urces ) .  

42 . C omment ( i tem 6 ) : An approved SPCC p l an wi l l  be req uested 

s houl d the fac i l i ty become operat i ona l . 

Response : DOE wi l l  p rov i de a SPCC for the fac i l i ty on  req uest , 

s h ou l d i t  bec ome operat i ona l . 
43 .  C omment ( i tems 7 and 9a) : The State of Tennessee req uests the 

s amp l i ng dat a , i nc l u di ng  a n a l yt i c al res u l ts  on organ i cs and heavy meta l s ,  

referenced i n  Sect i on 3 . 6 .  I n  addi t i on , t he sampl i ng data refe renced i n  

Sect i o n  3 . 8. 4  s h oul d be s peci fi ed i n  greater deta i l .  

Response : The support i n g document referenced i n  Sect i on 3 . 6 ,  

II Eco l ogi c a l St udi es o f  B i ot i c  C oomun i t i es i n  t he  Vi ci n i ty of the  Oa k R i d ge 

Gaseou s D i ffus i on P l a nt ll ( ORNL/TM- 67 14 ) , wa s forwa rded to  the Tennessee 

Depa rtment of Publ i c  Hea lth  at t he t i me  of p ub l i cat i on i n  1981 ; DO E woul d b e  

p l eased to send addi ti onal  cop i es o n  req uest . Wi th rega rd to the  req uest for 
greater  s peci fi ci ty of s amp l i ng dat a ,  DO E refe rs the reade r  to t he referenced 

document fo r further i n fo rmat i o n .  DOE has summa ri zed the  pe rt i nent resu l t s 

for t he p u rposes of the E I S ,  i n  accord wi th  t he req u i rements of t he regu l a

t i o n s  wh i ch  i mp l ement NEPA ( 4 0  C FR 1 500- 1 508 ) .  

44 .  C omment ( i tem 9b ) .  Sect i o n  3 . 8. 4  s h oul d i dent i fy present a nd 

p ast ORGDP ope rat i ons  wh i c h  may b e  contr i buti ng  to  t he tota l  meta l /orga n i c 
b urden i n  t he fi s he ry. Wi th  rega rd to l ow fl ow cons i derat i on s ,  p l ease s u p p ly  
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data  i nd i cati ve of " • • •  severe l ocal  i mpacts • • •  " res u l t i ng f rom exi st i ng 

di scha rge s  d uri ng c ri t i c al con di t i on s .  

Res po n se : Al t hough  data o n  base l i ne cond i t i on s  a re rel evant t o  the 

a s s es sment of i mpa ct s ,  data on  pa st operat i o ns a re n ot re l eva nt  to the 

ana l ys i s  of impact of  the  proposed i nc i n e rator.  The data s u pport i ng the  

statement of  s eve re l oca l  i mpa cts i s  prov i ded i n  the  c i t ed do cument 

(D OE/EA-0 1 06 ) wh i c h  wa s rou t i ne ly  p rovi ded to the  Te n n ne s see Dep a rtment  of 

P ub l i c ,  a nd i s  a va i l ab l e  from DOE o n  req ues t . 

45 . Comment ( i tem 8 ) . The data u sed to determi ne  the  heavy meta l  

mean a nd ra n ge va l ues i n  ad di t i on to  a s soci ated methods a nd  procedures 

( Sect i on 3 . 8. 3  a nd Append i x  D ) s hou l d be provi ded to the  State of Tennes see 

fo r eva l uat i o n .  

Respon s e :  The refe renced repo rt s , rou t i n e l y  provi ded t o  t h e  State of 

Ten n es se e , addres s t he a s s umpt i on s ,  base l i ne dat a , a nd met hodo l ogy ; an ad di 

t i ona l  copy of  the  refe renced repo rt s wi l l  be provi ded o n  request .  I n  t he 

att empt to adhere to t he  N EPA ma n date of prov i di ng b ri e f ,  con c i se  document s , 

DOE h a s  e l ected not to i nc l ude  t h i s s u ppo rt i ve data .  DOE h a s  been ca refu l  to 

document al l data  so urces to e ns ure t raceab i l i ty .  The rearle r , t herefore , ca n 

purs ue a n  a rea of i nt e rest further  by referri ng  to the  a s soc i ated data 

so urces . 

46 .  Comment ( i tems lOa and  1 2 ) : Ne i t her  the  best  ma nagement nor  

best ava i l ab l e  techn o l ogy c ri te ri a  recogn i ze d i l ut i on  as a n  accept ab l e  

t reatment  method ( Sect i on s  4 . 1 . 2  a nd 4 . 2 . 3 . 1 ) . 

Response : The di s cu s s i o n  does n ot prese nt d i l ut i o n  as  a t reatment 

a l ternat i ve .  D i l u t i on i s  recogn i zed as  occu rri n g  and must be  i nc l uded as  a 

pa rameter  i n  the  i mpa ct a n a l ys i S . 

4 7 .  Comment  ( i tem lOb ) . Are standa rds estab l i s hed fo r the  d i scha rge 

of o rga n i c  co nt ami n a nt s  ( e . g. , PC Bs , hexach l o robe n zen e ,  be n zof ura n s , a nd 

d i ox i n s ) ? ( Sect i on 4 . 2 . 3 . 1 ) . 

Res po n s e :  L i mi ta t i o n s  for the  o r ga n i c  cont ami n a nts i n  l i q u i d  

d i sc h a rges  wi l l  b e  estab l i s hed as  a p a rt o f  t h e  NPDES perm i t  a p prova l p roces s .  

48.  Comment ( i tem 10c ) . Are t he  PC B s ed i ment tra ns po rt predi ct i o ns 

i n  t he C l i nch  R i ve r  ba sed o n  act ua l  hyd ro l og i ca l  mode l i ng?  What i s  the ba s i s  

for t he stat ement  of concentrat ed ch l o r i n at ed-o r ga n i c  depos i t i on?  ( Se ct i o n  

4 . 2 . 3 . 1 ) . 
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Res pon se : Hyd ro l og i ca l  mode l i ng wa s not compl eted as pa rt of the 

a n a lyses .  Suff i ci ent  data exi sts to s u p po rt the stat ement t hat  PC Bs w i l l be 

concent rated on sedime nt . The  reader i s  encou raged to con s u l t t he  referenced 

do cuments for f u rther  i n fo rmat i o n . 

4 9 .  Comment ( i tems 1 1  and  1 4 ) :  The  effects on Pop l a r  C reek du r i n g  

t h e  3-Q -2 0 yea r l ow fl ow a nd t h e  ma ximum di sch a r ge from trea tment faci l i t i es 

s hou l d be assessed . ( Sect i on 4 . 3 . 2 . 1 ,  Tabl e 4-8 ) .  

Respon se : DO E has  a n a lyzed the effe cts fo r the co nt ami nants  bas ed o n  

a fl ow rate of 2 3 . 5 cfs .  The  resu l ts of t h i s a n a lys i s a re shown i n  the tab l e  

( n ext page ) .  As wi th  t he case of a vera ge fl ow con di t i o n s  (Tab l e 4- 8 ) , t here  

a re no  s i gn i f i cant d i ffe rences i n  the  Popl a r  C reek wi th and  wi thout t he  

fac i  l i ty dur i  n g  t h e  3-Q -2 0  l ow fl ow . 

50 .  Comment ( i tem 1 3 ) .  A deta i l ed e ros i on/s i l tat i on cont ro l  p l an 

s houl d be i nc l uded as  pa rt of the s i te prepa rat i on en gi neer i n g  p l a n  ( Sect i on  

4 . 3 . 2 ) .  

Res pon se : DO E con cu rs wi th  th i s  stat eme n t .  An eros i o n /s i l t at i o n  

cont rol p l a n  wi l l  b e  p repa red as  p a rt o f  t he deta i l ed en g i neer i n g  effo rt s 

s h oul d DOE dec i de to proceed wi th the proposed project . 
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E FFECTS OF FAC I L I T Y  D I RECT AQUEUUS D I SCHARliES ON WA fER QUAL I T Y  I N  POPLAR CREEK AT L OW FLOW 
- -- ---.----

Tot al  Tot a  1 
Su l fate Phos phate Di ssol ved Suspended 

E f fect C hl o r i de F l uo r i de ( a s  S04 ) ( a s  P )  Sot1 i um Uran i um Le ad Be ryl 1 i um So l i ds So 1 i ds 
---- ----- - --- ----- - - --- --- - -

E s t ima ted Concentra t ion  5 700 280 32 52 4 1 00 I f)  2 . 4  3 x 1 0- 7 1 0900 B30 
to K 1 4 0 7  fr an 
i nc i nerator {mg/ l )a 

Prec i p i ta t i on/Adsorp t i on No Mode rately No Ye s No Yes Ye s No Mi nor Yes 
E f fe ct sb 

K 1700 Concentra t i o n  (mg/ l ) 

Presentd 37 0 . 86 1 16 0 . 85 52 0. 32 0 . 0 1  <0 .0004 36 7 1 1  

Fut ureC 184 6. III 1 14 1 . 4 6  1 5 7  0. 4 3k 0 . 04 <0. 0004 612  21  

Pop l a r  Creek Concentra t i on 
Downst ream fran K 1 700 

Present {mll/ l )d 6 < 0 . 2  34 0 . 25 7 0. 006 <0 . 0 1 <0. 0004 1 86 7 

Fu ture {mg/l )d 1 7  <0 . 59 34 0 . 30 1 5  0 . 0 1 5 1  <0. 0 1  <0. 0004 204 8 

I n c rease ( percen t )e 180 190 0 IB 1 1 1  1 4 3  f) Neq . 1 0  1 1  

S t anda rd or Gu i de l i ne 250h 1 . 0f 250i O. lOm 
(mg/l ) 

37 . 811 ,m 0 . 0 5f 500f 30j 

Fut ure Pe rcent of Sta n da rd 6 . 7  5 8 . 9  1 3 . 6  296 
or Gu i de l i ne 

<0. 1 20 4 0 . 8  2 6  
--- - ---------- -----

Not e :  The val ue fo r canpa r i son to the  standa rd i s  ma rked by unde r l i ne 
Sourc es : Canp utat i ons ba s ed on sourc es g i ven bel ow 

a 
b 
c 
d 

e 

f -j 

k 

m 

Based on proces s mass ba lanc e .  
Used t o  correct concentra t i ons f o r  pa rt i cu l a t e  remova l dur i ng t rea tmen t .  
BaSed o n  2 0  ga l /mi n PCB fa c i l i ty i n fl ow a nd 7 50 lIa l /mi n ot he r i n fl ow� . 
Based on es t i ma t ed 3-Q-20 l ow f l ow i n  Pop l a r  C reek nea r j unc ture wi t h  C l i nc h  R i ver a t  23 . 5  c ub i c  feet per second ( 1 0 , 458 q a l /mi n )  der i ved 
from USGS da t a  for Pop l a r  Creek at M i l e  1 4 . 1  p l u s  Ea s t  F o rk of Pop l a r  Creek at M i l e  3 . 5 ,  adj u s t ed fo r dra i n a ge  bas i n  a re a .  
Pe rcent i nc reases d o  not c o i nc i de wi t h  t hose fo r present a nd future concen t ra t i on i n  t h i s  t ab l e .  These a re roundet1 to fewe r dec i ma l  
p l aces than r e f l e c t ed i n  det a i l ed c a l c u l a t i o n s .  
Denotes fo l l ow i nll sources of benchma rk s :  f )  Tennessee S tream S t anda rd , q )  Depa rtment o f  Ene rgy Concent ra t i on Gu i de l i ne ,  h )  U .  S .  E PA 
Seconda ry Dri nk i ng Wat e r  Sta n da rd , i )  U . S. EPA Wa ter  Qua l i ty C r i t e r i o n  ( R ed Book ) ,  o r  j ) NP OC S  Pe rmi t Level . (See Y/UR - 1 5 ) .  
Equ i va l ent to 3 . 38 x 1 0- 7 uC i /ml based on a spec i f i c  act i v i ty o f  7 . 8 1 x 1 0- 7 C i /II for ma x i mum e n r i c hment l ev e l  of 1 . 0  percent U - 2 3 5  
( Lo ng , J une 2 6 ,  19B1 ) .  
Equ i va l ent t o  1 . 1 5 x 1 0-8 uC i /ml ba sed o n  ahove cogvers i on between concentra t i on and act i v i ty .  
Ca l c u l a t ed  from concentra t i on lIu i de l i n e  o f  3 x 1 0- C i /m l  ( DOE Ma nua l , Ap pe nd i x  0524,  Annex A ,  Tab l e  I I ) .  

---�------ -- - - --�- --- - -� --� - -- - - � - - -- - - - - . . -. - - - - -- -. - ' - -
-

- - . - . .  - - - - . .  - - - - - - - - - - �.- - . .  -. . .. . .  -- - - - - - - - - -. -_ .. - - - - - . .  _ --- - -- _ .  _ . . . . . . - .  
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30 EAST B RO A D  ST REET . 39TH F L O O R  • C O LU M B U S .  O H I O 4 3 2 1 5 

Ja nuary 5 ,  1982 

Mr . J .  F .  Wi ng ,  C h i ef 
U .  S .  Depa rtmen t  of Energy 
Envi ro nmen ta l  Protecti o n  Bra nch 
P .  O.  Box E 
Oa k R i d g e , Te n n e s s e e  37830 

· 6 1 4 / 466 - 7 4 6 1  

RE : Rev i ew of Env i ronme ntal Impact Statement/As s e s sment Report 
Ti tl e :  Draft E I S  for Constr u ct i o n  o f  I nc i nerati o n  Fac i l i ty for PCB l s  a t  Di ffu s i  

Pl ant i n  Oa k Ri dg e ,  Tennes see . S torage u nt i l bu i l t  i s  a t  P i keton Fa ci l i ty ,  Oh i o  
SAl  Number : 36-47 1 - 001 5 

Dear Appl i cant : 

Your Env i ronmental Impact Statement/As s e s sment was rece i ved on the 
a bove d a te . The rev i ew proc e s s  wi l l  now beg i n  at the state l ev e l . You 
may e xpect noti f i cat i o n that the rev i ew has been comp l eted no l ater tha n 
40 days fo l l owi ng the rece i pt date of a draft Env i ronme nt Impact Stateme nt/ 
As s e s sment and 3 2 days for a f i nal  Env i ronme n ta l  Impact Statement/As s e s sme n t .  

A S tate Ap pl i ca t i o n  I d e n t i f i e r  Number ( SA l ) h a s  bee n  as s i g ned to your 
Env i ro nme ntal Report . P l e a s e  refer to th i s  n umbe r  i n  al l future con tacts 
w i th the State C l eari nghou s e . 

S i ncere l y ,  

� � � 
Ro se Metzger Roe s c h  
A-95 Coord i nator 
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Ohio Deportment of Natural Resources 
OFFICE OF OUTDOOR RECREATION SERVICES 

Fountain Square · Columbus, Ohio 43224 . (6 1 4) 265-6 395 

December 30 , 1 981 

J . F . Wi n g , C h i e f  
En vi ronmen ta l Protect i o n  Branch 
Sa fety a n d  Envi ronmen tal Con tro l  Di vi s i on 
De pa rtment of Energy 
Oa k Ri dge Opera t i o n s  
P . O .  B o x  E 
Oa k Ri dge , Ten nesse e  37830 

Re : Dra ft Envi ronmen ta l  Impact S ta tement _ 

PCB I n c i nera t i o n  Fac i l i ty 

Dea r  Mr . Wi n g : 

The De partmen t  has ha d on l y  a b ri ef o pportu n i ty to rev i ew the 
a bove- referenced document . The propos ed act i on bas i ca l l y  en ta i l s  the 
s tora ge , trans porta t i o n  and eventua l  i n c i nera t i on of rad i oacti ve l y  
contam i n a ted polychl o ri n ated bi p henyl s ( P CBs ) a n d  other was tes . Wh i l e  
we a re conce rne d a bo u t  the safety and effici ency of a l l phases o f  th i s  
pro pos ed o pera t i on , we a re o f  neces s i ty pa rti cu l a rl y i nteres ted i n  
s torage and pac ka g i ng a t ,  and s h i p pi n g from the P i keton P l an t  n ea r  
Portsmou th . 

We a rc concern ed t h a t  th i s  en vi �onmenta 1 s ta temen t wa s apparen t l y  
n o t  s en t  di rec t l y  to th i s  De partmen t ,  t h e  Oh i o  Envi ronmental  Pro tec t i on 
Agen cy ( OEPA ) o r  the S tate C l eari nghouse . Th e OEPA has re spons i b i l i ty 
and autho r i ty unde r  the Tox i c  S u b s tances Con tro l Ac t .  Was not the OEPA 
a primary con tri butor to the sco pi ng of i s s ue s  ( re ference : publ i c  
s co p i n g mee t i ng , Col um bu s ,  Ohi o ,  Ma rch 3 ,  1 981 ) ?  The De pa rtmen t has 
pre v i o u s l y  expres sed concern s wi th on -go i ng di scharges to s u rface wa ters 
from the P i ke ton P l ant s i te and wi th the need for a bette r  eval ua t i on 
of hydro l o g i c  co nd i ti ons  and the po ten t i a l  fo r aq u i fer con tami nati on 
at  the s i te .  Such comments were conta i ned i n  the State of Oh i o  res po n se 
( Ned E .  W i l l i ams , D i recto r ,  O EP A ,  Apri l 1 8 ,  1 977 ) to the Draft E I S : 
Portsmou th Gaseous Di ffu s ion Pl ant S i te pre pa red by the U . S .  Energy 
Re searc h  and Devel opme nt Admi n i s trati on ( ERDA ) . The E RDA res pon s e  
i n di ca tes t h a t  i n  the a bs ence of data , mon i tor i n g  wou l d  b e  i ns ta l l ed .  

JAMES A. RHODES, Governor - ROBERT W. TEATER, Director _ ROGER D. HUBBELL Chief 
� 
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I t  i s  o u r  u nderstan d i n g  that the u l ti mate res pon s i b i l i ty for e n s u ri n g  

s a fe s torage a n d  pac kag i n g  o f  these radi o acti ve P C B s  fa l l s  wi th  the 

U . S .  E . P . A .  as  spec i fi ed i n  40 CFR 7 6 1 . C omp l i ance o f  the o perati o n  

w i th  the a bo v e  regu l ati ons shou l d  greatl y decrease the l i ke l i hood o f  a n  

acc i de n t  creati ng adverse impa cts t o  re s o urces of concern to t h e  De pa rtmen t .  

S i m i l arl y ,  trans portat i on of these to xi c ma ter i al s from P i keton to 

O a k  Ri dge s ho u l d be done i n  a ma n n er wh i c h reduces the chance of a n  

a c c i den t .  Wh i l e  the prefe rred tran s po rtati o n  a l ternati v e  ( Al te rnati ve 1 )  

i s  n o t  t he s ho rtes t ro u te ncr the rou te cros s i n g the fewe s t  s t reams o r  

ri vers , i t  does a p pear to be the safest . Avo i dance of po pu l a t i o n  c en ters , 

acc e s s  for emergency veh i cl es , roa dway qual i ty and perc ent of four l an e  

hi g hw ay a l on g  the route al l con tri bu te to the greater sa fety o f  th i s  

a l te rnati ve . 

I n  s ummary , the Draf t E I S  a ppe ars to adequate l y  addres s perti n e n t  

as pects of thi s propo sed o perat i o n . W e  reserve t h e  ri g ht to ma ke 

addi ti onal comments s hou l d  o ther i n forma t i on come to l i g ht or s h o ul d 

we have an addi ti o n a l  o pportu n i ty to rev i ew the propo sa l . 

RDH/dh 

cc : J u dy Brac hma n , Admi n i s tra to r 

S ta te C l ear i n g ho u se 

Ken t  Kroon emeyer , US FWS 

Ken S c h u l tz , OEPA 

Serv i c e s  
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Oh i o  Depa rtment  of  Natura l  Resou rces 

5 1 .  C omment  ( pa ragrap h  2 ) : P l ease exp l a i n why the  D E I S  wa s n ot 

fo rwa rded to ODNR , t he Oh i o  E n vi ronment a l  Protect i o n  Agen cy (OEPA ) , o r  t he  

State C l ea ri n g hou se? 

Respon se :  The DE I S  was fo rwa rded to  1 2  off i ces o r  off i ci a l s  o f  t he  

State of O h i o  o n  pub l i cat i on , a n d  addi t i o na l  cop i es we re sent to  t he  State 

C l ea ri n g h ou se on  req ues t .  C h apte r 6 of t h e  DE I S  l i st s  t hose t o  whom the  DE I S  

wa s sent upon  pub l i cat i on ;  l i s ted a re th ree add ressees at the  Oh i o  E PA a nd  one  

at t he  Oh i o  Depa rtment of Nat ura l  Resources .  As pa rt of  the o r i gi n a l  ma i l i ng ,  

a copy wa s sent t o  the  Governor  of Oh i o  fo r forwa rdi n g  to the  State C l ea r i n g

h ouse .  



Mr . J .  F .  Wing , Chief 
Environmental Protection Branch 
Oak Ridge Operat ions 
Depar tment of Energy 
P . O . Box E 
Oak Ridge , Tennesse , 37 830 

Dear Mr . Wing : 
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December 30 , 1981 

A copy of the Draf t Environmental Inpact S tatement for the propo sed PCB 
inc inerator at Oakr idge was forwarded to the Ohio Environmental Pro tection 
Agency by the Ohio Department of Natural Resources , Wildl ife Division . 

I f eel tha t my office , Emergency Response ,  should only comment on two 
aspec ts of the draf t proposal . The first is storage and the second item 
is transporta tion . 

On page S 2  it  is s tated that the proposed facility would be operational 
in 1987 . The USEPA Final Ban Rule (44 FR 31514 )  requires all PCB ' s  
placed in s torage prior to 1 / 1 / 83 , to be-d isposed of  by 1 / 1/84 . Will an 
exemp tion to allow extended s torage be granted by USEPA? USEPA ' s  Final 
Ban Rule also es tablishes guid elines for the construction of suitable 
PCB s torage facilities as well as specific record keeping requirements 
for these s torage facilities ; will these requirements be  met ?  

The USEPA recently awarded a PCB Inspection Compliance Grant to my 
O f f ice ; it  is pos sible that we may wish to inspect the current PCB 
s torage area a t  the Pike ton Gaseous Diffusion P lant somet ime during 
1 982 . 

In rev iewing the transpor tation por tion of the draf t EIS , several questions 
arise . My f irs t  comment concerns the selection of the proposed transpor tation 
route . The propo sed route appears to be the saf es t available at this 
time . How of ten will shipments be  made and what  to tal volume of PCB ' s  
will cons itute a shipment?  Given that unexpec ted accidents do happen , 
what emergency response provis ions will be  provided ? Would a cleanup 
contrac tor be hired or will DOE / Goodyear provide emergency response for 
cleanu�? 

What would be  the approximate maximum PCB concentration in any s ingle 
drum shipped ; likewis e,  wha t would be the maximum radioac tivity of any 
single container? 

State of Ohio Environmental Protection Agency 
361 E. Broad St . .  Columbus. Ohio 43216-1 049 (614)  466-8565 

James A. Rhodes, Governor 
Wayne S. Nichols, Director 
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You may send any response t o  my comment s  t o : 

Kenneth Schul t z , Chief 
Emergency Response 
Ohio Environmental Protect ion Agency 
361 E. Broad S tree t 
Columbus , Ohio 4 3215 

If you would care t o  discuss any o f  the issues covered by my le t ter , please 
feel free to call me , at 614-466-6 542 . 

Sincerely , 

Kenneth A. Schul tz , 
Emergency Response 

cc : Don Schwaderer , Sr Dep�'-�� 
Col .  James Williams , ODSA, Rad , Preparedness 
Ronald Dunson , PUCO , Transportation Division 
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Oh i o  E n v i ronmental  P rotect i on Agency 

52 .  Comment (paragraph 3 ) : Wi l l  DOE be appl yi ng  fo r an  exempt i on to 
al l ow extended sto rage of PC Bs a n d  w i l l a s soci at ed r eq u i reme nts  i n  the  EPA 

f i na l  ru l e  (44 FR 3 15 1 4 )  be met ?  

Respon se :  T he  o n l y  PC Bs to be sto red by DO E  past the  EPA de ad l i n e 

( 40 CFR 7 61 . 4 2 )  wou l d be those wh i ch a re a l so  radi oact i ve ly  contami n ated . 
P u rs uant to pa ragraph fo ur of the U . S. EPA l ette r ( page N-I 0 ) , DOE does n ot 

p l an  to ask  fo r an extent i on fo r the sto rage of these mater i a l s .  DOE 

procedures for storage and recordkeep i n g  wi th  res pe ct to PC B cont ami nat ed 

materi al s a re and wi l l  cont i n ue to be con s i stent wi th  those set fo rth i n  the 
EPA reg u l at i o n . 

53 .  C omment (pa ragraph 5 ) :  How often wi l l  s h i pments be made and 

what tot al vo l ume of PC Bs w i l l const i tute a s h i pment?  What eme rgency pro

vi s i on s  wi l l  be provi ded? Wou l d a c l ean-up  cont ractor  be h i red or wi l l  DOE 

o r  Goodyea r pro v i de eme r ge ncy res po nse fo r c l ea n -u p ?  

Re spon se : Ba sed on t he stored waste i n ventor ies  of PC B and non-PC B  

wastes a t  t h e  Paducah a nd  Po rt smout h faci l i t i e s , th'e di s pos a l  pe r i o ds fo r 

so l i d  and l i q u i d  wa stes ( 35 months  fo r l i q u i ds and 58 months  fo r so l i ds )  and 

an  ave r age veh i c l e  l o ad of 1 5 ,000 g ,  est i mates of the an nual  t r i ps from each 

faci l i ty ,  req u i red fo r di sposa l of the back l og ,  a re :  

Fac i l i ty/Wa ste Type 

Paducah 
l i q u i ds 
so l i ds 

Port smouth 
l i qu i ds 
so 1 i ds 

Tota l  T r i ps 

2 1  
60 

15 
40 

Tr i ps/Yea r 

7 
1 2  

5 
8 

Tr i ps  woul d be l es s  freq uent after  the  backl og i s  di s posed , ave ragi n g  

seven to ei ght from Paducah and t h ree to fou r  from Portsmouth ( s ee Sect i on 
2 . 1 . 1 . 1 . 3  and Ap pend i x  A ) .  

A s p i l l p revent i on a nd contami nat i on cont rol p l an w i l l  be deve l oped . 

A l so ,  as i n d i cated i n  a n other  res po nse to a c ommen t , DOE  w i l l devel op a n  

eme rge ncy ha ndbook detai l i ng  p rocedures i n  t he event of a n  acci dent . Whether  
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o r  not a c l ean- u p  contractor  wi l l  be  h i red wi l l  depend on the  acc i dent l ocat i on , a nd t he nat ure a nd extent of t he s p i l l .  F urt her  deta i l s on t h i s  s ub ject matter wi l l  be deve l oped dur i ng deta i l ed p l a nn i ng stages shou l d  Congress  
dec i de to  a ut ho r i ze a nd ap propri ate  f un ds for the  propos ed project.  

54.  Comment ( pa ragraph  6 ) : Wh at wou l d  be the  a p prox i mate  ( 1 )  max i mum PC B concentrat i o n  a n d  ( 2 )  max i mum rad ioact i vi ty i n  a s i ng l e  d ru m  s h i p ped? 
Response : I n  a s i ng l e  drum , t he max imum PC B concent rat i on cou l d  be 

100 percent .  Th e max imum rad i o n uc l i de content c oul d b e  1 0 , 000 ppm of uran i um o f  wh i ch 1 percent cou l d  be U 235 i sotope ; t h i s  wou l d  rep resent approxi mate l y  1 . 64 x 1 0-3 C ur i es .  



Jackie Swigart 
Secretary 
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COMMONWEALTH O F  KENTUCKY 
DEPARTMENT FOR NATURAL RESOURCES AND ENVIRONMENTAL PROTECTION 

OFFICE OF THE SEC RETARY 
OFFICE OF SPECIAL PROJECTS 

CAPIT A L  PLAZA TOWER 
FRANKFORT. KENTUCKY 4060 1 

PHONE (502) 564·7 320 

Decembe r 2 2 , 1 9 8 1  

Mr .  J .  F .  Wing , Chi ef 
Envi ronmental P rotect i on Branch 
Oak Ridge Ope ration s  
Department o f  Ene rgy 
P .  O .  B ox E 
Oak Ri dge , Tenne s see 3 7 8 3 0  

Dear Mr .  Wing : 

John Y .  Brown, Jr. 
Governor 

The Kentucky Department for Natural Re s ourc e s  and 
Envi ronmental Prote ction serve s as the S tate C learinghouse 
for envi ronmental impact s tatement s ( E I S s ) . Comments on the 
Draft Envi ronment al Impact Statement - Inc ine ration Fac i lity 
fo r Rad i oactive ly Contaminated P o lyc hlo rinated Bipheny l s  
and Other Waste s that the Depa rtment ha s  received from 
state agenc i e s  are att ached . 

In addit ion , comments from the D ivis ion o f  Water , 
Bureau o f  Envi ronment a l  P rote ct i on and the O ff i ce o f  Spec i a l  
P roj ects within the Kentucky Department f o r  Natur a l  Re s ources 
and Environmenta l  P rotection are inc l uded . 

The se comments are submi tted for y our cons ide rat i on in 
p reparing the final E I S  on thi s proj ect . 

RMC : kp 

Attachment 

Sincere ly , 

�� � 
Ro se Marie Carr 
Envi ronmental Review Officer 
O f f i ce o f  Spec i a l  Proj ect s 
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COMMONWEALTH U,. " .... . . 

FRANKFORT 40621 

BUR EAU F O R  MEA� TM SE RVICES 

M I M 0 R A N  D U M 

TO : 

FRO � : 

SUBJEC T : 

DA7E : 

El z i e  L .  Barker 
Office of Po l i c y  and B u d g e t  

I rving Be l l , D irector� 
Divi s i on for Con s ume r  H e a l th Pro t e ct ion 

Ra diat ion C o n trol S e c t i o n  Co��e n � s  on 
Draft E I S  I n c in e ra t i on Faci l ity for 
Rad i o activity Contaminat e d  P o l y chl orinate d 
Biphenyl s an d O ther Wa s t e s  - O c t ober , I S 8 1  

D e c embe r  4 ,  1 9 8 1 

Th e  te chn i c a l  s t aff o f  th e Radiat ion Contro l S e ct i on ha s r e v i ewe d 
thi s do cume nt and found that a s  s t at e d  on page S - 6  ( I mp a c t s  on 
Human H e a l th )  th e l ow l ev e l  o f  i o n i z ing radia t i o n  emi t t e d  from 
t h i s  fac il ity w o u l d  be l e s s  than t hat emitt e d  from a r e ference 
coal fire power p l ant and that th e ra d i o lo g i c a l  h ea l t h  impact 
woul d be in s ignifi cant . As it r e lat e s  t o  t h e  emis s io n s  o f  F CB s  
from t h i s  facility , t h e  Radiation Con tro l S e c t ion s t a f f  f e e l s  
th at t h e  Kentucky Divi s ion for Air P o l l ut i on an d the Di v i s ion o f  
Ha zardou s  Mater ia l s wo ul d b e  the appropr iate s taff t o  comment on 
thi s  s e ct i on . 

I B : DTC : smb 



J.ackie S wigart 
Secretary 
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COMMONWEALTH O F  KENTUCKY 

John Y .  Brown,  
Governor 

DEPARTM ENT FO R NATURAL RESO U R CES AND ENVIRONM ENTAL PROTECTION 

BUREAU OF ENVIRONMENTAL PROTECTION 
D IVISION OF WATER 

1 8 REILLY ROAD 

FT. BOONE PLAZA 
FRANKFORT. KENTUCKY 40601 

M E M O R A N D U M  

TO :  Environmental Review Officer 
Office of Spec ial Proj ects --- ,-- F� T .  James Fries , Chief / • ...J - �  FROM: 

DATE : 

Planning and S tandards Branch 
Division of Water 

December 14 , 1981 

SUBJECT : DEIS , Oak Ridge Gaseous D iffusion Plant , Radioact ive wastes 
Inc ineration Facility , Oak Ridg e ,  Tennes see , EIS 81-22 

Attached are the Divis ion of wat er ' s  comments for the Draf t 
Environmental Impact S tatement on the Radioactive Wastes Incinera tion 
Fac ility of the Oak Ridge Gaseous Dif fusion Plant , located in Oak Ridge,  
Tennessee , EIS 81-22 . 

TJF : TK: abw 

Attachment 

cc : Doug Allgeier , Division of Water 
George Schureck , Divis ion of Water 

OEPT. NATURAl. RES. & ENV. PROT. 
POUCY & PROGRAM NiAL YSIS 



Division of Water 

Proj ect Title :  

N-43 
DNREP Environmen�l Revie� 

Proj ect Number : 8 1 -22 

DEIS , Oak Ridge Gase�s Dif fusion Plant , Radioac t ive 
Wastes Incineration Fac ility , Oak Ridge , Tennessee 

The Division of Water has reviewed the Draf t Enviromnental Impact 
Statement on the radioactive waste incineration facility at the Oak Ridge 
Gaseous Diffusion Plant at Oak Ridge , Tennessee , EIS 8 1 -22 . The Division ' s  
comments relate to water supply and wastewa �er . 

• Section 2 . 1 . 3 . 2 ,  Accid ent anaJ..ysis - transportation. 

The probability of releases of radioactive polychlorinated biphenyls 
and other wastes into any waters of the Commonwealth appears ��l d�e to 
infrequent haul schedules , small wastes quantities , and low number of water
courses intersecting the proposed rout e .  

• Section 2 . 4 and appendix B ,  alternate routes . 

Alternative number 1 will pose the least water contamination threat 
according to the data presented in Appendix � .  Tnerefore . the Division of Water 

-concurs with the selection of the preferred alternative . 

• Section 4 . 8 . 2 .  Transportation accid ents and releases . 

No consideration was given to the �vironmental waste effects as a 
r esult of transportation accidents .  These iDclud e wastes entering water mains 
and sanitary , storm, and combined sewers ana the resulting impacts of drinking 
water and wast ewater treatment . 

In the event of an accident which results in the release of radioac tive 
PCBs and other wastes , an extensiVe water sampling pro gram would be required 
to insure that there are no adverse health effect s . This sampling , coupled with 
sp ill control and contamination prevention measur es , could result in the closing 
of water and wast ewater treatment plants whi.ch could thereby create .ater 
shortages and sanitation problems . Consideration should be given to and plans 

for providing emergency supplies of po table �ater and emergency �ast ewater 
treatment should be included in the FEIS . 

• Section 4 . 8 . 2 . 2 ,  Transportation accident scenarios . 

Using a list of all populated ar eas through which the pref e::-reci rou t es 
,,� pass , an emergency notification guide should be prepared . The guide should 
list for each p opulated segment a 24-hour telephone number for the local water 
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and �stewa ter author ity . The dr ivers of the vehic les containing the s e  �ast es 
should have in s truct ions to notify these l ocal authoritie s  so that appropr ia t e  
act ion c ould b e  taken t o  protect : 

• the intakes and f ac ilities of water treatment plant s , 

• wastewat er treatment plants by having the spilled mat erial 
held in interceptors or bypas s  the plant , and 

• the operators o f  water and wastewater tr eatment plant s .  

" T .  James Fries Chief , Planning and Standard s  Branch 
Division of 'Water 
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Kent ucky Depa rtment for Natu ra l  Resou rces and  E nv i ronmenta l  P rotect i on 
D i v i s i on of Water 

55.  Comment (Sect i on 2 . 1 . 3 . 2 ) :  The probabi l i ty of re l e a ses of 

rad i oact i ve po lych l or i nated b i pheny l s i nto any wa te rs of Ke ntucky a ppea rs 

mi n i mal d ue to i n freq uent h a u l  schedu l e s , smal l waste q ua nt i t i e s , a nd l ow 

numbe r of wate r cou rses c ros s i ng  t he p roposed route . 

Response : DOE a gree s ;  t h i s c omme nt a l so ap p l i es t o  wate rs i n  t he  

States of  Oh i o  and  Te nnessee.  

56 .  Comment (Sect i on s  4 . 8 . 2 a n d  4 . 8 . 2 . 2 ) :  Cons i derat ion  s h oul d b e  

g i ve n  to effect s of t ra n s po rt acci dents o n  potab l e water supp l i es .  An emer

gen cy n ot i f i cat i on gu i de s h oul d be prepa red fo r de l i neat i n g  ap propri ate 

response procedures . 

Res pon s e :  S ee  C omment  5 5  abo ve a nd t he res po nse to  C omment  2 7  ( EPA ) .  

The DE IS i � i cated that t he p rob _ ) i l i ty o f  contami nant re l ease  t o  the  

p ub l i c  wate r  s u p p ly  ��s extreme l y  l ow because  of the smal l waste q ua nt i t i e s , 

t he fate and t ra n s po rt mech a n i sms of PC Bs , i nfrequent hau l i ng schedu l es ,  and  

the l ow numbe Y of  wate rcou rs es i nte rsect i n g  the  propos ed routes .  St udi es of  

p rev i ou s  s p i l l �  s ugge st t hat the maj ori ty of  s p i l l ed materi a l s  may be  recover

ab l e . The nat ure of PC Bs a nd the  ot her  materi a l s  s uggests that t h ey a re n ot 

l i ke ly  to enter a water s upp ly  i ntake i n  s i gn i f i cant qua nt i t i es , even i f  a 

s p i l l s h ou l d oc cur .  

I n  the  eve nt a s p i l l  occu rs , State and  l oca l offi c i a l s wi l l  be  con

tact ed  a nd eme rgen cy res ponse  procedures imp l emented i n  accorda nc e  wi th  the  

n at u re and  extent of  t he acc i dent . 

DO E so l i c i t ed deta i l ed i n fo rmat i on  on p ub l i c  water s u p p l y  i ntakes a n d  

t he commun it i es served f rom t he States  of Kentucky , Tennes see , a nd Oh i o  i n  

orde r  to s peci fy more preci se ly  the  potent i a l  p ub l i c  hea lth  ri sks  as soc i at ed 

w i t h  wa ste t ran s po rt .  T he  a na ly s i s  i n  t he E IS i s  based o n  the  best i nfo rma

t i on a va i l ab l e . 

A deta i l ed eme rgency n ot i f icat i on g u i de  w i l l  be prepa red as  pa rt of 

deta i l ed p l a n n i n g  s h oul d DOE dec i de to proceed wi t h  t he  proposed project.  
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Jac'�I€: $ ""I !ga r.. 
John Y .  Bro w n . J r .  

Secre:ary 

C O M M O I\: W E A�-;-" :,c " :-';-;-'�ICK Y 
D E PARTMENT F O R  NATURAL R E S O U R C E S  A N D  E N V I R O N M E N T A L  PROTECTI ON 

O F F I C E  OF T H E  S E C R ET A R Y  
O F F I C E  O F  S PE C IAL P R O J ECTS 

CAP!i A L  F-L...kZ.� ,,!,ov,·�� 
FRANK;O�'7 , I( E�- -'-:1< ..... 406(, � 

��ONE 1 5 C �  :--:'- · 7 :: 2 C  

M E M O R A N D U M  

TO :  

FROM : 

DATE : 

SUBJECT : 

Rose Marie Carr , EIS CoordL�ator 

Of f i ce o f  Spe cial P r o j e cts n 
Doy le Mi l l s , Envi ronme ntal supe rvisor � 
O f f i c e  of Special Pro j ects 

Novembe r  30 , 19 81 

EIS Review o f  DOE/E I S - 008 4D 

GOver n or 

Pursuant to the reque s t  o f  ?� ch Shogren , I have reviewed th e 

U . S .  Departmen t  of Ene r gy Environme ntal Impact S t a tement :or the Inc inera

tion Fac i l i ty for Radioactive ly Conta=inated Po lychlorinated Bipheny l s  ane 

o the r  was te s . Thi s  docume n t  is identi fied as DOE/E I S - 0 0 8 �D . 

I have reviewed the documen� f r om the s t ��dpoint o f  radi ation 

and the transportation of radioactive contaminated material through the 

Commonwe alth on its way to the Oak Riege Gaseous D i f fus i on P l an t . 

According to the report , about 60 p e rcent of the wastes sh ippee 

would contain dete ctable concen tratio�s of uranium . Throughout the report , 

DOE re fers to uranium or low-as s ay e nriched uranium whi ch a l l  have ve ry 

spe ci f i c  meanings when used as radi onuc l i des . Howeve r , in the report one 

finds the phra s e s  " trace quanti ties 0 :  r adionuclide s "  ar"c " }; r imar i 2.y e nri ched 
ur �� i urn "  us e d  quite freque ntly r but no-where did I nc'te a t a!:; l e  or c�j ar-: w:'i c:: 
wou ld list those r adionuc l ides l ike ly -:'0 be in 't..;"e ",-a s te . =r oTI", annual envirc:: 

me ntal mon i toring rep orts o f  the Paducah Gaseous D i f fu s i o� P l ��t th ere appear 

to be radi onuc li de s  other than urani� in ��e stre ams . Henc e , one must 

con c l u de e i th e r  the radionuc l i de l i s t  put f o r th is inade �uate or was t e s  

con ta i ning othe r than uranium w i l l  not be sh ipped f or peE de s tructi o n . A 

clari fication i s  nee de d . 



�emorandum to Ros e  Mari e  Carr 

November 3 0 , 1981 
N-47  

Page Two 

Tne transportation aspe ct of ��e shipments tak e s  up a ma j or part 

of the report . They have revi ewe d alternative s to l and transportation ( i . e . , 

rail and barge ) and have concluded that each of the a l ternatives has eno ugh 

unde s i rable aspe c ts not to disp lace l and transportation . They have reviewed 

the accident pos s ibili ti e s  and concluded that the ac tua l damage occuring in 

a to tal re lease o f  contents acc ident would have minimal impact . This is due 

to pas t accident experience and th e i r  an alysi s o f  recoverab i l i ty of the 

mate r i a l . They prefe r  to put the emph a s i s  on accident preven tio� ( i . e . , 

avoiding rush-hour traffi c ,  bac weather , narrow road s , etc . ) .  

Th e i r  review o f  alte rnative route s seems to be reasonable and to 

be based on p reventio n . Their conclusion that from Portsmouth ( P ik e ton ) , 

i t  i s  best to trave l through Ke ntucky on 1 - 7 5  seems reasonable . The 1 - 6� , 
1-75 alternative pres ents heavy traf f i c  and heavi ly popul ate d areas that 

pre s e n t  problems . The Maysvi l le-US 68 alte rnative pre s ents narrow road s , 

popul ation concentrations and places of heavy traff i c . Their con c lusion , 

that from Paducah it i s  best to trave l alon g  US 60 to 1 - 2 4 , i s  the only 

feas ib l e  route that would appear con s i s tent with some Kentucky roads . 

In the di s cus s i on on the n umber o f  sh ipments of such material , i t  

i s  n o t  clear h ow man y  shipments are an ticipated be fore th e  current back l og i s  

e limi nate d .  After the backlog is removed , apparently seven t o  e i ght ��n ual 

shipme nts wil l ori ginate from Paducah and three to four from Po rtsmou�� .  

In s ummary ,  th e  imp l i e d  other radionuc lides need to be sta ted or 

a sta tement that they wi ll not be s hipped for inceneration needs to be 

include d .  Th i s  could make a d i f f e rence in the needs o f  state emerg ency 

response teams . Al so , a c lari f i cation on the e s timated numbe r of sh ipmen ts 

to e liminate the b acklog ( and e s t imate d length of time ) is needed to eval uate 

an appropriate noti fi cati on s chedule ( daily , weekly , monthly , etc . ) .  

DM : kp 
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Kentucky Depa rtment  for  Nat u ra l  R esou rces and  E n v i ronmenta l  P rotect i on 
Offi ce of  Speci a l  P roject s  

5 7 .  C ommen t  ( pa ragraph  3 ) : E i ther  the  i m p l i ed ot her  radi o n uc l i des  

n eed to  be s pec i f i ed or  a statement  that wa ste conta i n i n g contami nants  ot her  

than  uran i um radi o n uc l i des w i l l n ot be  s h i p p ed to  t he s i te fo r PC B 

destruct i on .  

Respon s e :  N o  waste h a s  been curre n t ly  i dent i fi ed wh i ch conta i n s  

radi onuc l i des  othe r than  u ran i um da ughter produ ct s .  Some future wa stes may 

conta i n n o n- ura n i um radi o n uc l i de s .  Any waste h a vi ng n o n - uran i um radi o n uc l i de s  

wi l l  be eval uated wi th re s pect to the  advi sab i l i ty of feedi ng  t hat  wa ste to  

t he i n ci nera tor .  C on current  wi th  t h i s eva l uat i o n  wi l l be an  i n vest i gat ion  of 

a l ternati ve d i sposa l  methods fo r that wa ste.  In  no  case  wou l d  any wa ste be 

i n ci n erated i f  the  ri s k  to  p ub l i c  hea l t h  and s a fety woul d be greater than the 

ri s k s  i de nt i f i ed i n  the  E I S .  

5 8 .  C omment  ( pa ragraph  6 ) : A c l ari f i cat i on on the  est i mated number  

of  s h i pments  to e l i mi nate the  wa ste back l og ( an d  l en gt h  of  t i me )  i s  needed to  

eva l uate an ap propri ate n ot i f i cat i on s ch edu l e .  

Respon se : P l ease  see the  re sponse  to  C omment  5 3  ( Oh i o  EPA) . 
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J .  i .  Win g ,  C hi e f  
Env ir onme n ta l  Pro te c t i on Bran c h  
O a k  Ridge Ope r a t i o n s  
De pa r tme n t  of Ener gy 
P . O . 6 0x E 
Oak Ridge , TN 3 72 3 0  

130 Oklahoma Av e 
Oak Ridge , TN 3 72 30 
De c 9 ,  198 1 

C onnne n t s  On DES For In c in e r a ti o n  F a ci l i ty For V- c o n tamin a te d  
P C B ' s  And O t ha-- Wa s t e  

Sur."�'l1ary : 

The DES o n  the propo s e d  wa s te i n c iner a t o r  s e ems t o  make a s tr on g  
c a s e  f or a pp l y ing an i n c iner a t or t o  handle t h e  5 - p l a n t o rgan i c  
w a s t e  i n c lud ing P C B ' s  a nd s ome ura n ium .  The w i s d om o f  us ing an 
i n c i n e r a t or is n o t o b v i ous for t h e  inorga n i c  w a s t e s me n ti oned 
un l e s s  the w a s te f orms a re bad ly ,mi x ed . In S OMe c a s e s  go od 
c a s e s are mad e  f o r  t he un impo r t a nc e of pro j e c t e d  c o nc e n tr a t io n s  
o f  ha z ardou s s Ubs tan c e s . A r e la t i ve l y po o r  C G 3 e i s  m ade f or 
the p a r ti cul� r f a c i l i ty de s i gn pr o p o s e d ;  in f a c t  tha t de s i gn 
anc t r e  p e rforma n c e  t o  b e  c e ma nd ed f r on: i t  are n o t  we l l  e n o u gh 
s pe c i f i e d . The e n v i r o nme n ta l ,  h e a l th , and s a f �  r i s ks are n o t  
a c tua lly quan tif i e d  i n  the s e n s e  t ha t eff luen ts s e em t o  be 
e s t ima t e d  i n  t e rms o f  ou tput from s ome ro ughly c ompa rab le 
i n c inera tor s . Vlhi le this is a go od f ir s t  s t e p , t he s e we a kn e s s e s  
s h ould be c o rre c t e d  i n  t h e  FES b y  

a )  def i n in g  t he prop o s e d  f a c i l i t y  a nd pr o c e s s  wi t h  mu ch gre a t e r  
s pe cif i c i  ty , 

b )  s pe c i f y i n g  qua n t i t a t i v e ly how t o l e r a n c e  l e ve ls of the v a r i o u s  
h a z ardous o �  dama g i ng s ub s t an c e s  wi l l  b e  e s tab l i s he d  o r  
wha t t t e  max imum v a l ue s o f  tho s e  t o l e ran c e s  wi l l  be , a n d  

c )  c l arifyi n g  e xa c tly wh a t  proc e s s  mon i t o r s  a n d  c o n tr o l s , b o th 
c o n t i nu ou s  and i n t e rmi t � e n t J  wi l l  be app l i e d  t o  a s sure tha t 
p o l lu t an t s  and h a z a rd o u s  s ub s t a nc e s  emi t te d  f r om the 
f a c i li ty do n o t  c a u s e  the s e  t o l e r an c e s t o  be exc e ede d .  In 
the FES , e f f e c t s  s h ou ld be e s t ima t e d  in t e rms of c on 
c e n tr a t i on s  a c tua l ly t o  b e  mon i to r e d  and c o n tr o l l e d  a t  
t he pr op o s e d  f a c i li t y .  

As s pe c if i c  a l t erna ti ve s  t o  t he i n c omp l e t e ly s pe c if i ed c o nc e p tua l 
de s i gn ,  I re que s t  tha t the f o l l owi ng sugee s t i o n s  t o  r e du c e  
e ff lue n t s  of ha zardou s  ma te r i a l s  b e  c on s idered a s  a l t e rn a t i v e s  
b y  t he de s i gn t e am a n d  the FES : 

a ) U s e  ven t i l l a t i o n  a i !'  from the drum un l o ad ing ar e a  e t c . 
a s  a ir makeup to t he i n c i ne r a t o r  w�e n i t  i s  ope ra ti n g .  

b )  F i l t e r  wa t e r  eff lue n t  from the i n c ine ra t or and s ta c k- ga s  
c le anup s y s t ems n e ar t he i n c in e r a t o r  rat he r  t han s e t t l in g  
i t  af te r  c omb in a t i o n  wi th the r e s t  of t he p l a n t  runoff . 
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C j  C o n tinuo u s ly mo n i t o r  the s t a ck g a s  f o r  P CB ' s  o r  f o r  
ch l or ina t e d  hydr o c !3. rb on f r a gme n ts f o r  pr o c e s s  c o n tro l 
and t o  pe rmi t s t o p p i n g  P C B  i npu t Qu i c k l y  i f  the t o le r an c e  
i s  exc e ede d .  

Ex c e p t f o r  the p r ob l err s  i d e n t if i e d  a b o v e , t�e 1ES s e e�s t o  f o l low 
r e a s on ab le li n e s .  F or c l ar i ty ,  h owe v e r , a rr.a :; o f  the lo c a l are a 
s e ems e s s en t i a l  to �ake und e r s t a nd a b l e the re l a t i on s h ip b e tw e e n  
the p r o p o s e d  s i te a n d  t b e  p o pula t e d  a re a s  di s c us s e d .  If l i n e a r  
r e s pon s e s a r e  a s s ume d ,  I s U �.J p o s e  the p o pula t i o n  de n s i t i e s  a t  
t� e var i ou s  o ff s i t e  p o i n t s  would b e  imp o r t an t . 

De ta i l s : 

1 .  I t  w a s  r e a s o n a b le f o r  e ar ly c o n ce p tua l s tud i e s  t o  b e  b a s e d  
o n  tr.:.e p e r  f orman c e  o f  s im i l ar i n c i ne r a  t or s o n  s omevvr .. a t s ir:; i  l a r  
w a s t e ma t e r i a l .  h ow e ve r , i t  s e ems tha t by the t ime o f  t he FiS 
th e quan t i t i e s o f  e ff lue n t s  c o n s i d e r e d  s ho u l d  de p en d  on max immn 
ou tpu t c o n c e n tr a t i o n s  tha t are to b e  f i x e d  b y  d ir e c t  mon i to r �n g  
and c o n tr o l  o f  e ff lue nt s tr e am s . Tha t i s , the e f f lue n t  qua n t i 
f ic a  t i on i n  the DI!.S s e en:s t o  d e pe nd o n  !l omina. l  pe rf o rma n c e  
r'a ther tran on pe rf orm a n c e  t o  b e  a s sur e d  b y  pro c e s s  mo n i  t o r :" n g ,  
an d  i t  i s  s ugge s t e d  t ha t  th i s  type o f  qua n t if i c a t i on w i l l  b e  
i n a [ p r o pr i a t e  f o r  the F ::' S .  ( P a ge 2 - 20 s u c ;:e s t s  tha t on ly 0 2 ' 
C O ,  a nd C O2 w i l l  b e  c he � i c e l  c on tr o l  quan t i t i e s . 

2 .  The DES d o e s no t s a y  a n y th i n g v e r y  s p e c i f i c  ab ou t the 
p r opo s e d  de s i gn .  The re fo re , i t  i s  i�p o s s ib l e  to c o ns i de r  
ma j o r va r i a t i o n s  o f  i n c in e � g t o r  de s i gn . 

3 .  A t  ma n y  p o i n t s  in the DES t e x t  the re a re r e f e re n c e s to 
" a c c e p t ab le "  le v e l s  of v a r i ous p o l h.:. t an t s  B n d  p o ter! t ia l ly 
ha z ardous sub s tanc e s .  F o r  the s e  p o r t i on s o f  t he DL S to h a v e  
me an in g ,  t h e  to l e r a n c e s  f o r  a c c e p t a b i l i t y  mu s t  b e  g i ve n , o r  
a t  le a s t  t h e  prin c i p l e s mu s t  b e  s t a t e d  upon whi cr: the t o l e ran c e s 
are t o  b e  b a s e o . .  

4 .  E o od s  and o th e r  v e n t i l la t i o n  s truc ture s are m e n t i on e d  i n  the 
t e x t , but qua� t i t i E s of a ir are n o t  giv e n . C on s i d e ra b le amoun t s  
o f  e v ap ora te d o rgani c ch emi c a ls are a s s ume d i n  tr,e  DES t o  b e  
re l e a s e d  t o  t he a tmo s phe re f rom t he s e  a re a s . Yrh e n  the i n c i n 
e r a t o r  i s  i n  o pera ti on , the a i r  f r om s ome or a l l  o f  the s e  
v e n t i l l a to r  o u t pu t s  c ou ld b e  b lown i n to t h e  in c i n e ra t o r . In 
thi s wa y muc h  of the e va p or a  t i o n l o s s c o uld b e  burne d ,  iIT.pr o v i n g  
s af e ty f o r b o t h  t he wo r ke r a n d  t h e  pub l i c . 

E .  P o l lutan t s  c an u s ua l ly b e  more e f f i c i e n t ly remo ve d f r om wa s te 
s tr e ams a t  p O in t s c lo s e  to ma j o r s uur c e s .  The a l te r n a t i v e  o f  
s e t t l i n g/f i l te r i n g  the l i q u i d  w a s t e  s tr e am  f r om the pr o p o s e d 
in c i n e r a t or and s ta c k  s c rub t o  r emo v e  s o l ids c lo s e  to t h e  s o ur c e , 
r a t h e r  tr_an c omb ining f l ow w i t'r. a p lan t-w i de wa s t e s t r e am ,  S h 01.l ::'d 
b e  e xp l i c i t ly c on s id er e d  i n  the F� S .  



N - S l  

6 .  An a c c i de n t  c on s ide r e d  i n  the DI;.S i s  the band l i n g  a nd 
s h re dding o f  a l i quid- f i l led drum a s  if i t  c o n ta in ed o n ly 
s o l i d s . De s i gn cou ld pr e ve n t  thi s a c c i de n t , s in c e  l i qu i d 
f i l l e d  drums d o  n o t h a nd l e  ( t i p  o r  r o l l ) l i ke s o l id-f i l l e d  
dr��s . ( The r e  i s , of c ou r s e , a c o n t i n uum of mix ture s o f  
l i quid s a n d  s o l i d s  a nd v i s c o s i t i e s o f  l iqu i d s  t h a t  c ou l d  
pa r t l y  c on f us e s u c r  a " smar t "  drum h a nd l e r . ) 

I would appre c i a te r e c e i v in g  a c o py of t he FES for th i s  f a c i li t y .  
I t  s h ould be b ui l t  w i th t h e  " be s t  a va i l a b l e " re l i a b l e  t e c r.n o lo gy .  

Sin c e re l y ,  Q. c?>� 
R o be r t  r e e l le , C ommi s s i on e r  

R o a n e  C oun ty 4 t h Di s tri c t  
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Robe rt Pee l e ,  Roane  County C ommi s s i oner  

59 .  C ommen t  ( s umma ry ,  p a ragraphs  1 and 2 ;  i tems 2 ,  4 and  5 ) : P l ease 

prov i de more deta i l ed i n fo rma t i on about the proposed fac i l i ty des i gn so  t ha t  

a l ternat i ve de s i g n  con s i de rat i on s  c a n  b e  rev i ewed t o  determi ne  poten t i a l  

i mpa ct s .  Potent i al contro l  sch emes s uch a s  ret urn i ng a i r from vent s / hoods to 

the  i n c i nerato r and  t reat i ng i ndi v i dua l  l i qu i d waste  st reams ( rather than 

c ombi n ed waste streams ) s houl d be cons i dered .  

Response : DOE ag rees that  the  proposed fac i l i ty shou l d be de s i gned 

to ach i eve econ omi c  a nd e n vi ro nmenta l  pe rfo rman ce c ri ter i a .  At t h i s po i nt i n  

t ime ,  t he proposed faci l i ty i s  a concept de s i g n .  Deta i l ed eng i n eer i n g  p l ans  

se rvi ng  as the  bas i s  fo r procurement of  s e rv i ces a nd eq u i pment h a ve n ot been  

p repa red and  w i l l  n ot be  drawn up  u n t i l t he deta i l ed eng i neer i n g  pha s e ,  wh i ch 

i s  conti n gent on  Congres s i on al aut ho r i zat i on and  ap propri at i o n  of fun ds fo r 

t he proj ect. Th i s  p hase  of the  proj ect , deta i l ed engi n eer i n g  and  de s i g n , wi l l  

address t he a forement i o n ed areas of conce rn ( e . g. , a lternat i ve trea tmen t 

schemes ) .  Deta i l ed p l a n s , when comp l eted , wi l l  be ava i l ab l e  on request  from 

DOE at the addres s on t he cover  s heet .  P l ease a l so see the  res po nse to  

Comment  38  ( Tennes see Department  of  P ub l i c  Hea l t h ) .  

60. C omment ( s umma ry ,  paragraph 3 ) :  A map s houl d be provi ded to  

i l l u s trate the  rel at i on s h i p  between the  proposed s i te and the  popu l ated a reas 

i n  Sect i o n  4 . 2 . 1 .  

Res pon s e :  DOE  agrees wi th  th i s comment and  h a s  i n corpo rated a map , 

F i gure 4- 1 , i nto Se ct i o n  4 . 2 . 1 .  

6 1 .  Comment ( i tem 1 ) : The effl uent  quant i fi cat i on i n  the  D E I S  

depends o n  n omi n a l  pe rfo rmance rather  than  pe rfo rmance to b e  a s s ured by 

p rocess mon i tori ng .  Th i s  quant i fi cat i on may not be approp ri ate fo r the  F E I S .  

Res ponse : Eff l uent s  were est i mated u s i ng co nc ep t  des i gn i n fo rmat i o n  

o r  i n fo rmat i on from a na l ogou s faci l i t i es .  I n  t h e  absence  o f  actua l  operat i n g 

data  fr om the fac i l i ty ,  DOE  has  re l i ed on i n fo rmat i o n  that best ap pro x imates  

the  actua l  operat i ng cond i t i on s  and equ i pment  des i gn s .  P roces s mon i to ri ng  

w i l l be empl oyed to  e ns ure that the  emi s s i o ns a nd  effl uent s  from t he fac i l i ty 

do not exceed l eve l s stated i n  the E I S .  
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62 .  Comment ( i tem 3 ) : "Acceptab l e "  l eve l s  of va r i ou s  pol l utants  s houl d be de sc r i b ed i n  te rms of  to l erances or  the  pri n c i p l es u po n  wh i ch these  to l e rances  a re to be based . 

Respon s e :  DOE h a s  u s ed the  t e rm acceptab l e  to refe r  to a pe rfo rmance  standa rd t hat must  be  ach i eved i f  the  fac i l i ty i s  to  be pe rmi tted u nder  EPA ru l es .  I n  the  ca se  o f  PC B cont ami n ated so l i d  wa stes , for exampl e ,  the conce n t ra t i o n  l eve l expected t o  be s pec i fi ed i n  the  pe rm i t  i s  5 0  ppm. Shou l d the  res i d ue PC B concentrat i o n  exceed t h i s  l eve l , i t  w i l l be ret urn ed to  t he i n c i ne rator  to be burned .  DOE h a s  been careful  t o  def i ne  to l erance  l eve l s wi th i n  t he repo rt .  

63 .  Comment  ( i tem 6 ) : An acc i dent  con s i de red i n  the  D E I S  i s  the  h a nd l i ng a nd s hreddi ng of  a l i q u i d-f i l l ed  d rum  as  i f  i t  conta i n ed o n ly so l i d s .  Des i gn cou l d  p revent  th i s  acc ident , s i nce l i qu i d - f i l l ed drums do  not  h a nd l e  (t i p  o r  ro l l )  l i ke so l i d-f i l l ed d rums . 
Response : DOE recogn i ze s  that the  de s i gn features  of equ i pment wi l l  be i mpo rta nt acc i de nt pre vent i ve meas ures .  The acc i dent a n a lYS i s  on  an  expl os i on i n  the i nc i nerator s h redde r wa s conducted to estab l i s h a worst  case  s i t uat i on s houl d prevent i ve mea s ures fa i l . 
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' �r . J . !- .  � �i.n�: , C:Li.c f 
::::viron�c n t a l  I' r o tcct io'1. ::ranch , nal: �iJi�e 0�erat ions 
"l e�l t .  of ' �:;c r "'''y 
7"'1 ,� ' 0'- � • •  J .. .  J!f:t. 
().:'!:� :-:ic:�. e , ;:e:1�leSSCe 3 7 3 1 0  

r, ' , ,. , . .  ) ..:.... . 

� '-l'o j ec t :  C O:1r'c-:--. t s  ""elative To Dra f t  I I S - Inc inerator Facil ity for 7,aci io.:lc t ively 
Concaminate<l P o lychlorinated B iphenyls & O ther 'i,'as tes 

�ote : T:-,e " Contamina t ion" is by rad ioac t ive :'!ATDaALS , - repeat l rATERIALS , 

(HATERIALS THAT A.tzE RADI OACT IVE DO NOT become non-rad ioac t ive when r.:oved 
through an inc inerator ! ) . 

- --

Apparently ther e is a bross i�norance o f , or a vic iou s ly decep t ive 
eQ.p loyment o f ,  the pt:op er u s e  of lanf,uar�e , even inthe t i tle of ::.hi5 
s inp le minded [overnment-self-servin� p roj ect 1 s �ape��ork . 

Chief '\'!int: : 

There ar� t;lree obvious neec:s or requirements for any process tha t is to chan?c 
t�e chenical con� o s i t ion o f  ma terials that contain rad ioac t ive ma ter i a l s  a t  s ev
eral s i tes . :lone o f  these needs or re'luirement s  are recogn ized ... .'i t�in ti1e draf t 
EIS ! 

L e t  me a t t eT';f1 t to over co;;)c the it�norance d '  splayed by the dra f t  E I S .  

1 . )  �1o s t all chemical processes , of which incinera tion is one such , are no t 
l Q � �  ef fec t ive or c omple te in a s ing le pas s . S urely you mus t  recornize 
the need for a Mul ti-p a s s  proces s .  (Even t:'e hou s ewif e mul t i-p a s s e s  the 
carpet \-:hen vacuun c leaning , thus the concept should no t be beyond the 
capacities of even government e�p loyees to gra sp in mind . )  

The proposed incinerator is a SI11GLE PASS PROCES S !  

I am aware that the EPA has required multi-pass processes in other s i tua t ions . 

2 . )  Inasmuch as the materials that are to be chemically process contain radio
active materials , --- which after decades of governmental welfare-scientist
gloriously-funded efforts appear to be unremovable or separable ---- ,  the 

need or requirement is for wholly solid containment of the resultant chemical ly 
processed materials . That is , such that the radioactive materials are not dis
persed into the surrounds where life is imposed upon for much more than the 
relatively short span of the current individual ' s  lives . (The prissy numbers 
disp layed in the text , for the seemingly minute quantities DO NOT total the 
RADOLACTIVE MATERIALS for the to tal time of operation of the facility , as to 
their quantity , --- and it is yet beyond human capacities to evaluate the 
minute contamination ' s  effects upon critical metabolic processes of life , 
especially within a circumstance where many other variables exist . )  

The proposed incinerator fails ,even in concept , to meet  or recognize 
the fundamental need or requirement for wholly solid containment . 

The real inef ficient economics that has lead to the radioactive materials 
contaminating the chemicals to be processed leads in reality to the need 
for continued economic inefficiency associated with wholly solid contain
ment . (As usual , governmental ideas of  economic efficiency lead to some
like cutting holes in the parachute after j ump ,  in order to save cloth . )  

Ithe I 
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within the draft EIS 
3 . )  With the rather extens ive number of pages /devoted to the T��SPORT of 

radioactive MATERIAL contAminated chemicals into Tennessee , and across 
the mountains after traveling across Kentucky , and with the recent Knox
vilieNews Sentinal blurb telling us "It would fit in this room , "  (Fri . 
l2-ll-8l ,page A-3 )  , the obvious , really most obvious , need or require
ment for a portable process eguipment (providing a solids output) is 
existant . 

The draft EIS failed " gain , to mention the alternative of moving the 
process equipment to the sites of the existing and continuing�y genera
ted wastes . There is a wierd sense of moving the mountain to Mohammed , 
d isplayed , with not only the tax payer ' s  money but also with quite real 
potential impact on the lives and health of the taxpayer and his heirs 
for some generation to come . 

Yes I am aware that this government , Federal and S tate , will allow much 
more vicious hazardous materials to be hauled past the public on the 
highway and in residence . But reasonable and prudent men should recognize 
that passive acceptance cannot and willno t ,  -- most certainly willno t ,  
continue I Putting the matter very bluntly , after the first spill the 
next "spill" can be right on some governmental family ' s  doorstep . 

As evident within the draft EIS it was prepared by a committee without leader
ship of sufficient quality for the task involved . The options examined for 
processing of the chemicals I.� are hardly consistant with the "state-of-the
art" even though they are within the limited perview of Battelle Columbus 
Division which is or has recently been soliciting private monies to build 
a catalogue*of processes for converting PCB ' s .  (Generally there is a ban 
upon "marriage" between close cousins , but not so with the migration of 
personnel and contracts from DOE to Battelle . from Oak Ridge . 

* See Number 23 ,June 1981 , Battelle Today , published by Battelle . 

I want to point up one constructive option , in regard to a multi-pass (multi
stage in this type of equipment) ,potentially solids outputing ,  vortable , class 
or type of processing eqUipment . It derives from an individual s ingenuity 
and is expounded in the news-stand publication Science & Mechanics , Winter 1981 , 
pages 52 , 5 2 , 108 , 109 , 110 . ( I  am NOT say4ng that the equipment for this purpose 
exists as an off-the-shelf equipment , but it is certainly more correctly 
aimed toward the three needs or requirements noted herein . )  

I live in a minerals rich State , here in Tennessee , from which we can find that 
material that can be processed along with the radioactive-material-contaminated
chemicals for isolatable-solids-output from such process . Further , such would 
provide Tennessee private industry with a market for product , exported from the 
S tate when shipped with the portable equipment to other sites . 

Comb ined with the oncomming commercial practice of magnetic levitation of molten 
metals , such as for containment of poured furnace melts , the employment of 
electric power for processing is consistant with the thrust of thescheme that 
generated the wastes , - even though the"scheme''has a demonstrated miserable 
lack of efficiency ,and is most interruptable . 

For $1 . 35 plus Tenn . S tate Tax you can examine the article and proceed to con
tact the named firm and individuals .  I am not involved with them in any way . 

Wi of/ja�U;: & pity , � ;:: � .... u S1, 
________________ .A����_:If� i/(} � ."'.� . ' �r� �:9/ � 
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E ri ch M .  He l b i g 

64 .  Comment  ( i tem 1 ) : How wi l l  the  i nc i n e rat i on fac i l i ty be 

des i gn ed to i ns ure comp l ete des t ruct i on  of h a za rdou s  mat e ri a l s  a nd PC B s ?  

Response : A s  DOE  de s c ri bes i n  Sect i on 2 . 1 . 1 of  the  E I S ,  t he i n ci n 

e ra to r w i l l b e  des i gn ed to  a ch i eve a dest ruct i on a nd removal  eff i ci en cy of 

99 . 9 9  pe rcent fo r haza rdous  wa stes ot her  than  PC Bs  and emi s s i o n  of l es s  than  1 

mg  PC B pe r k g  PC B i n  t he so l i ds feed stream .  The i n ci ne rato r w i l l i n vo l ve a 

rot a ry k i l n  and an  a fte rbu rner ,  wi th  the l atter hav i n g  a retent i on t i me of 

ap proxi mate l y 4 seconds ; i n  i n c i n e rat i o n  techno l ogy , a l o ng retent i on t i me 

( s uch as  2-4  seconds ) i s  the  fun ct i on a l  eq u i va l ent of recycl i ng o r  mu l t i p l e  

proces s e s .  Samp l i n g  protoco l s  wi l l  b e  est ab l i s h ed t o  mon i to r  wa ste st reams 

a nd , the reby , measure t he  i n c i nerator  effi c i ency .  Ash  o r  sc rubbe r l i qu i d  

co nta i n i n g  un acc ept ab l e  l eve l s  of wastes w i l l be t reat ed o r  re i n c i nerated .  

EPA h a s  l i cen sed ot her  i nc i nerators s i mi l a r i n  concept to the  p ro-

pos ed fac i l i ty .  

65 . Comment ( i tem 2) : The i n ci nerator  concept wi l l  l ead to  d i s per-

s al of the  r ad ioact i vi ty i nto the  e nv i ro nment .  

Response : The reader  i s  refe r red t o  Tab l e 4 - 5  wh i ch i dent i fi es  the  

max i mum  uran i um emi s s i o ns pe r yea r ;  Tab l e  4- 8, wh i ch s hows that a l most no  

addi t i ona l  u ran i um wou l d  be  rel eased to  the  C l i nch  R i ve r ;  a nd Tab l e s  4- 10  

t hrough  4-1 3 wh i ch address  t he effe ct s  of t h ose emi s s i o ns a nd effl ue nt s o n  

h uma n heal t h .  U nde r the  most  con s e rvati ve as s umpti ons  (those  wh i c h te nd  to 

s how a l a rge r  rather than  smal l e r  ad ve rse i mpa ct ) , no s i gn i f i ca nt ad ve rse 

impact on  h uman heal t h  cou l d  be i dent i fi ed .  

66 .  Comment ( i tem 3 ) : The E I S  s houl d add res s the a l ternat i ve of 

h av i ng  p o rtab l e  p rocess  eq u i pment  to t reat the wa ste s .  

Res pon se : D O E  does n ot cons i de r  t h i s a l te rn at i ve to b e  a rea so n ab l e  

one because  of faci l i ty c a p i ta l  and operat i n g  cost s  and  the  i mpacts evol vi n g  

from t he operat i o n  of a " po rt ab l e  faci l i ty " .  Po rt ab l e  eq u i pment woul d h ave to 

be decontami nated , d i sma nt l ed ,  moved , rea ssemb l ed ,  and tested t h ree t i mes  each 

yea r ,  due to reg u l at i ons  prevent i n g storage of PC Bs fo r more than  one yea r .  

Th ree set s of  pe rmi ts a nd  t h ree set s of  pe rsonne l  a l s o  wou l d be  req u i red . 
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Costs  associ ated wi th s uc h  operat i on wou l d b e  c l ear ly  l a rge r t han  those fo r a 

stat i ona ry fac i l i ty .  The r i sk a nd i mpa cts  of acc i dents  duri n g  tra ns po rtat i o n  

o f  the eq u i pme nt wou l d  not b e  neg l i g i b l e . At t h i s t i me ,  t he i nc i nerat i on 

techn o l ogy propos ed i n  t h i s  re po rt represents t he  most feas i b l e  a l te rnat i ve o n  

t he ba s i s  of tech n i c a l , e conom i c ,  a nd env i ronmental factors .  

6 7 .  COl1ll1ent : ( Objects  to co ntra ct wi t h  Battel l e  fo r preparat ion of 

t he E I S ;  c i tes Battel l e ' s  ot her wo rk i n  PC B di s posa l  research ) .  

Respon s e :  Battel l e  i s  a ma jo r ,  i n dependent , n ot - fo r- profi t research  

o rga n i zat i on wi th  a subs tant i a l expert i se i n  PC B di s posa l  a nd i n  e nv i ronmental  

impa ct a s s es sment.  Battel l e  has exami n ed a numbe r of stat e-of-the-a rt di s 

posa l  tech no l og i es fo r pr i vate fi rms a nd  gove rnment age n c i e s .  



N-58  

United States DepartInen t of the In terior  
F I S H  A N D  W I L D LIF E S E R VIC E 

PLATEAU BUILDING, ROOM A·5 
50 SOUTH FRENCH BROAD A V ENUE 

ASHEVILLE, NORTH CARO LIN A 28801 

De cember 2 3 , 1 9 8 1  

Mr . J . ,  F .  W ing , Chief 
Environmental Protection Branch 
Oak Ridge Operations 
Department of Energy 
P . O .  Box E 
Oak Ridge , TN 3 7 8 3 0  

Re : 4 - 2 -8 2 - 1 2 1  

Dear Mr . Wing : 

Thi s  i s  in reference to the endangered species aspects of the Draft 
Envi ronmental Impact Statement for the propo sed Inc ineration Fac i l i ty for 
Radioactive ly Contaminated Po ly chlorinated Bipheny l s  and Other Wastes at Oak 
Ridge , Roane County , Tenne s see (DOE/E I S  0 0 8 4D ) . 

Sect ion 7 ( c )  of the Endangered Species Act of 1 9 7 3 , as amended , requires 
Federal agenc ies authoriz ing or conduct ing a construction proj ect which 
requires preparation of an Environmental Impact S tatement to forma l ly 
reque st a l i s t  of endangered or threatened species which may occur within 
the impact area o f  the propo s al . Our records indicate that the Service has 
not been requested to provide a list for th is proj ect . 

S e ction 3 . 7  o f  the Environmental Impact S tatement states that five species 
of federal ly l i sted terre strial fauna may occur in the proj ect are a . In 
addition to these sp ecie s , our records indicate that the fol lowing species 
may also oc cur in the area : 

CLAMS 
Appalach i an monkey face pearly mus se l  - Quadru l a  sparsa ( E )  ( h i s torica l ly 

known from the C l inch Rive r )  
Dromedary pe arly mu s s e l  - Dromus dromas ( E )  (historical ly known from the 

C l i nch River) 
Orange -footed pearly mu s se l  - P l e thobasus cooperianus (E)  (hi storical ly 

known from the C l inch River) 
Turgid-b los som pearly mu s s e l  - Ep ioblasma tu rgidu l a  ( E )  (his'torically known 

from the C l inch River ) 
Fine-rayed pigtoe - Fus conaia cuneo Iu s ( E )  (hi storic a l ly known from poplar 

Creek) 
Rough pigtoe - P l eurobema p lenum ( E )  ( h i stori cally known from the C l inch 

River) 
Shiny p igtoe - Fus conaia edgari ana ( E )  (histori cal ly known from the C l inch 

River and Poplar Creek) 
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In addition to li sted and propo sed Endangered and Threatened species , there 
are spe cies which , although not now li sted or o f ficial ly p ropo sed for 
l i sting as Endangered or Threatened , are under statu s  review ( SR) by the 
Service and may be li sted at some time in the future . Status review species 
are not lega l ly protected under the Endangered Sp ecies Act and the 
biological a s s e s sment requi rements do not apply to them . Howeve r ,  we woul d  
apprec iate any e f forts you might make to avo id adve rsely impacting them . 
The fol lowing spe c i e s  under statu s review may occur within the proj ect area : 

SNAILS 
Spiny rive r snail - ( 10 fluvial is ) ( r ecorded from the C l inch Rive r )  

PLANTS 
Fal se foxglove - Aureo laria patu l a  
Appalachian bugb ane - C imi c i fuga rub i folia 
Ye l low fringe l e s s  orchid - P latanthera integra 
Carey ' s  s axi frage - Sax i fraga c areyana 
Su l livant ' s  su l l ivant i a  - Su l l ivantia sul l ivanti i 

Section 7 ( c )  and regulations being prepared to implement Section 7 ( c )  also 
require the Federal agency or the de s i gnated non-Federal re spre sentative 
p ropo s ing a maj or Federal action to conduct and submit to the Service a 
b io logical a s s e s sment to determine the e f fects o f  the propo s a l  on l i sted and 
proposed Endangered and Threatened spe cie s . The bio logical a s s e s sment sha l l  
be comp leted within 1 8 0  days after the date o n  which ini tiated or within a 
time frame mutua l ly agreed upon between the agency and the Se rvice and 
before initiating the propo sed action . I f  the b iological a s s e s sment i s  not 
begun within 90 days , th i s  l i st mu s t  be veri fied informa l ly (via phone ) with 
us prior to initiation of your a s s e s sment . We do not feel that we can 
adequately asse s s  the e f fects of the p roposed action on l i sted and p ropo sed 
Endangered and Threatened species or Critical Hab i tat wi thout a complete 
a s s e s sment . When conducting a b iological a s s e s sment , the Federal agency o r  
the de s i gnated non-Federal representative must , at a minimum : 

1 .  Conduct a s c ienti fica l ly sound on-s ite inspection o f  the area a f fected 
by the action , which must , unl e s s  otherwi s e  di rected by the Service , 
inc lude a detailed survey of the area to determine i f  l i sted or 
proposed species are present or occur seasonal ly and whether suitab le 
hab itat ex ists within the area for either expanding the exi sting 
popu lation or potential reintroduction of popu lation s ; 

2 .  I nterview recognized experts on the spe c i e s  at i s sue , including tho s e  
within the Fish and Wildl i fe S e rv i ce , the National Marine Fi sheries 
Se rvice , state conservation agencie s ,  univers itie s , and others who may 
h ave data not yet found in s c ientific l i terature ;  

3 .  Review literature and other s cient i fi c  data to determine the specie s ' 
dis tribution , hab i tat needs , and other biological requirements ; 

4 .  Review and ana lyze the e f fects o f  the action on the specie s , in terms 
of individual s  and popu lations , inc luding cons i de ration of the 
cumul ative e f fects o f  the action on the spe cies and habi tat ; 

5 .  An a lyze alternative actions that may provide conservation measures ; 
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6 .  Conduct any studie s neces sary to ful fi l l  the requi rements of ( 1 ) 
through ( 5 )  above ; 

7 .  Review any other re levant information . 

Shou ld you require additional in formation on th is sub j e ct ,  p lease contact 
Mr . Gary Henry , M r .  Robe rt Curri e ,  or Ms . Nora Murdock in the A shev i l le Area 
O f fice , FTS 6 7 2 -0 3 2 1 ,  comme rcial 7 04/ 2 5 8 - 2 8 50 , ext . 3 2 1 . 

After the a s se s sment has b e en comp leted and reviewed , it i s  the 
re spon s ib i l ity of the Federal agency to determine if the propo sed action 
"may affect" any of the l i sted spe c i e s  or Critical Hab itats or if it i s  
l ike ly to j eopardi z e  the continued existence of propo sed spe c i e s  o r  re sult 
in the de struction or adverse modifi cation o f  any Critical Hab itat propo sed 
for such speci e s . I f  the determination i s  "may affe ct "  for l i sted species 
the Federal agency mus t  reque st in wr it ing forma l consul tation from thi s  
o ffice . Reque sts for formal consultation mu st inc lude : ( 1 )  a de script ion 
of the action to be cons idered ; ( 2 )  a description of the spe c i f ic area that 
may be affected by the action ; ( 3 )  a de sc ription of any l i sted spec i e s  or 
Critical Habitat that may be affected by the action ; ( 4 )  a de s cription of 
the manner in which the action may affect any l i sted spe c i e s  or Critical 
Hab itat and an a s se s sment of any cumul ative e f fects ; ( 5 )  reports inc luding 
any environmental impact statement , environmental a s s e s sment , or b io logical 
assessme nts prepared ;  and ( 6 )  any other re l evant av ai l ab l e  information on 
the action , the affected l i sted specie s ,  or Critical Hab itat . 

In addition , i f  the proposed action i s  likely to j eopardize the continued 
exi stence of proposed Endangered or Threatened spec i e s  or re sult in the 
de struction or adverse modifi cation o f  propo sed Crit ical Hab itat , the 
Fede ral agency must con fer with th is o ffice for as s i stance in identify ing 
and resolving potential confl icts at an early stage in the p l anning proce s s . 

Attention i s  a l so directed to S e ction 7 ( d )  of the Endangered Spec i e s  Act , a s  
ame nde d , which under score s the requ i r ement that the Federal agency and/or 
the permit or l i cense app licant sha l l  not make any irreve r s ib le or 
irretrievab l e  commitment of re sourc es during the consultation period which , 
in e f fe ct , wou l d  deny the formulation or imp lementation of re asonab le 
alternatives regarding the ir actions on any l i sted Endangered or Threatened 
spe c i e s . 
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I f  we can b e  o f  further a s s i stance , please advi se . 

cc : 

tS
i

�7��i 
Warren T .  Parker 
Acting Area Manager 

Mr . Bob Hatche r ,  Wi ldl i fe Re s .  Agency , Nashv i l le , TN 
P rogram Administrator , TN Heritage P rogram , Nashv i l le , TN 
D i rector , FWS , Washington , DC ( OE S )  
Reg ion al D irecto r , FWS , Atlanta , GA ( ARD-FA/SE ) 
Field Supervisor , E S , FWS , Cookevi l le ,  TN 



Department of Energy 
Oak Ridge Operations 
P. O. Box E 
Oa k Ridge, Tennessee 37830 

Mr .  Warren T .  Parker 
Acting .�ea Manager 
Fish and Wildlife Service 
Plateau Building , Roan AS 
50 So . French Broad Avenue 
Asheville , NC 28801 

Dear Mr. Parker : 

N - 62 

JAN " \982 

RE :  4-2-82-121 CONSIDERATION OF POTENTIAL PRESENCE OF 1HREATEN"ED OR 
ENDANGERrn SPECIES RElATIt{; TO THE INCINERATION FACILI'IY FOR RADIO
AcrIVELY CONTAMINATED POLYCHLORINATED BIPHENYLS AND OTHER WASTES 

Thank you for your letter of December 23 , 1981 , which was generated 
subsequent to your review of the Draft EIS for the subject proposed 
incineration facility . This letter is intended to serve as the DOE ' s  
formal consideration of the potential of the incinerator to impact 
threatened or endangered species in the overall pro ject area and is 
interrled to supplement the Draft EIS ' s Section 4 . 4 ,  "Impacts on 
Terrestrial and Aquatic Ecology . "  The DOE believes that there is no 
potential for impacts to any en:iangered , threatened , or under status 
review species . 

As irrlicated by Page 2-2 of the Draft EIS , the proposed location of the 
incinerator is on the eastern side arrl within the fenced-in confines of 
the Oak Ridge Gaseous Diffusion Plant ( ORGDP ) . The ORGDP has been in 
existence , in one form or another, since the early 1940 ' s .  Currently , 
its prime mission is the separation of uranium isotopes by the gaseous 
diffusion method . The plant encompasses 640 acres and employs 
4500 persons . I t  is more completely described in the enclosed enviro� 
mental asses sment . 

The proposed incinerator site consists of five acres of cleared land 
with one tree on it . The site is the square clear area in the enclosed 
photo . Much of the site had been covered by substantial buildings a few 
years ago . The site is underlain by sewage pipes arrl undoubtedly gravel 
and concrete . In recent years , the site has been intermittently 
uti lized as a storage yard . The surface of most of the site is covered 
with weeds . furing rrost of the 1940s a large carmmity shopping and 
l iving complex bordered the site less than 200 meters away . 
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W .  T .  Parker /FWS - 2 - JAN 1 1 1982 

One of the prime bases utilized to determine that the proposed 
incinerator will not affect threatened or erx:iangered species is the 
recently completed Appendix XXI of the Tennessee Synfuels Associates 
Environmental Impact Report , enclosed .  The Appendix was prepared by the 
Life Sciences Division of Environmental Research and Technology , Inc . 
( ERT ) . ERT utilized field surveys and literature searches to generate 
its report . Appendix XXI examines the potential for the presence of 
erx:iangered , threatened , and urrler status review species of federal 
concern and species which are endangered , threatened , or of special 
concern from the Tennessee Wildlife Resources Agency ' s  and the 
Tennessee Department of Conservation ' s viewpoint . Of the threatened , 
endangered , or under status review terrestrial species considered by 
ERT and the DOE , none of them would favor the habitat which currently 
exists on the five acres urrler consideration for the incinerator , which 
at best might be likened to old fields habitat . In fact , the Appendix 
concludes that there is no evidence that any federal ly listed 
threatened or endangered species is present in the western end of the 
Oak Ridge Reservation or its general environs . Therefore , the physical 
emplacement of the incinerator is not expected to impact any specie s of 
concern to the U . S .  Fish and Wildlife Service or its state counterparts .  

With regard to the potential for impacts to species which are removed 
from the five acre incinerator site , we are of the opinion that the 
incinerator would not cause any effect upon species of concern . Thi s is 
based upon the conclusions of Appendix XXI and a consideration of 
Section 4 .  of the Draft EIS which describes the expec ted environmental 
consequences of the proposed action . 

Incinerator emi ssions wi ll be controlled by several control devices , 
such that emissions to the air will be mini scule ; in rmny instances to 
be emitted in terms of fractions of kilograms per year . The incinerator 
exhaust wil l  cornply with extremely tight emissions standards designed 
to afford maximal protection to the environment .  Emis sions will al l be 
of a de minimis nature , wel l  below any of the significance level s of 
the Environmental Protection Agency which trigger a Prevention of 
Significant Deterioration review . The ambient air around the proposed 
incinerator site is quite clean and is not expected to be 
S ignificantly , or in same cases , even measurably degraded . Therefore , 
no impacts to wildlife are anticipated . 

Similarly , aqueous effluent s to Poplar Creek and ultirmtely the Clinch 
River will have no expected impacts to species of concern . M 
insignificant and nondetectable increase in PCBs over the lifetime of 
the incinerator is expected in the aquatiC systems downstream of ORGOP 
( see Section 4. 2 . 3 . 1  of the Draft EIS ) . Most other discharged �aterials 
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will likewise not generate differences in their Poplar Creek concentra
tions . For all other di scharged material s ,  concentrations will change 
mini.rml ly ani no impact s are expected upon specie s of concern . 

Given the minimal nature of the expected environnental impacts of the 
proposed incinerator , its smal l size ani location within an already 
existing industrial plant , and in light of the recent biological assess
ment prcx:iuced by TSA , providing an up-to-date field ani literature 
survey of the potential for the presence of species of concern , it is 
our opinion that the proposed incinerator project will not affect any 
federal or state lis ted species or critical habitats ,  nor is the 
p.: ""I ject likely to jeopardize the contirued existence of proposed 
species or result in the destruction or adverse modification of any 
cri tical habitat proposed for such species . 

I f  you have any questions about thi s letter , please feel free to 
contact Gabe Marciante of my staff at ITS 626-0850 , or myself at 
626-0845 . 

SE-3 3l : GJM  

CC : 

Sincerely , 

A�.tf1�-
Environmen�tection Branch 
Safety ani Environnental 

Control Division 

Ral ph Cooper , BCL , w / copy of FWS le tter 
Regional Director , FWS/Atlanta 
Bob Hatc�er , TN Wildlife Resources/Nashville 
Lida Whitaker , OOE/HQ 
Program Admin . , TN Heritage Program/Nashville 
Larry Long , ORGDP K-303-7 
M. A. Travaglini 
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ri:\.' \!J 
Department of Energy 
Oak Ridge Operations 
P. O. Box E 
Oak Ridge, Tennessee 37830 

Ms . Jennifer Worley 
Route 16 Box 28 
Knoxville , 'IN 37920 

Dear Ms .  Worley : 
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[}E C 3 0 1981 

In regard to your letter of December 9 ,  1981 we are enclosing a copy 
of the following for you consideration: 

1 .  The Federal Register Notice of Intent , February 10 , 1981 

2 .  Newspaper advertisement of the Public Scoping Meeting ani 
l ist of papers in which it was published 

3 .  The Department of Energy news release ani the list of media 
to which it was sent 

4 .  The Briefing Docunent which was distributed at the Public 
Scoping meeting . 

We feel that the environnental concerns you have expressed are 
adequately addressed in the Draft Environmental Impac� Statement under 
Section 2 . 1 . 2 ,  Page 2-23 ani in Chapter 4 . 0 ,  Page 4-1 . The finiing in 
these sections is that the health ani environmental effects of the 
incinerator will be ins ignificant . 

We thank you for your interest in the project . 

SE-33l :MAT 

Enclosures 

Sincerely , 

J .  F .  Wing , Chief 
Environmental Protection Branch 
Safety ani Environmental 

Control Division 

." fflpy � 't; "  Ii. u ' 

uU 



Department of Energy 
Southwestern Power Administration 
Post Office Box 1 6 1 9  
Tulsa, Oklahoma 74 1 0 1  

Mr . J .  F .  Wi ng 
Ch i e f ,  En vi ro nmenta l  Pro tection 
Sa fety a n d  Envi ronmenta l  

Con tro l Di vi s i on 
Depa rtment of Energy 
Oa k Ri dge Opera t i o ns 
P .  O .  Box E 
Oa k Ri dge , Ten nessee 37830 

Dea r Mr . Wi ng : 
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December 2 1 , 1 981 

Branch 

Tha nk yo u fo r i nc l ud i n g Southwes tern Power Admi n i s tra ti on amo ng the revi ewers of your DOE/ E I S -0084D En vi ronmen ta l  Impact Sta temen t fo r yo u r  pro po sed PCB i nc i nera to r  fac i l i ty .  

After rev i ew o f  the dra ft , we have no commen ts to o ffer o ther than encouragemen t in th i s  endeavo r .  We l ook fo rwa rd to the rev i ew and ul tima te Headqua rters , DOE ,  a p proval of yo ur fi na l E I S . 

� I- S 
Genera l Engi neer 
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NASHVILLIE DISTRICT. CORPS 0 '"  II:NGIN IEIERS 
P. O • •  OX 1 07 0  

NASHVILLL TII:N NIE • •  IEIE 37202 

Mr . J .  F .  Wing , Chief 

Environmental Protection Branch 

Oak Ridge Operat ions , Department 

of Energy 

PO Box E 

Oak Ridg e ,  TN 37830 

Dear Mr. Wing : 

2 4 D E C  1981 

Thank you for the opportunity to comment on the Draft Environmental Impact 

Statement (DEIS)  concerning the proposed incineration facility for radio

actively contaminated polychlorinated biphenyl s and other was tes . Since the 

propo sed action does not appear to involve environmental impacts related to 

Corps of Engineers jurisdiction by law or special expertise , I have no comment 

on the DEIS .  

If I can be o f  future ass istanc e ,  please do no t hesitate to contact me . 

Sincerely , 

4r.�� 
E .  C.  MOORE �hief , Engineering Divis ion 
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DEPARTMENT OF THE ARMY 
LOU ISVILLE D ISTR ICT, CORPS OF E N G I N E ERS 

P.O. BOX 59 
LOU ISV I LLE, KE NTUCKY 40201 

ORLPD-R 13 No vembe r 1981 

Mr . J. F. Wing , Chi ef 
Enviro nmental Pro t ection Branch 

Department o f  Ene rgy 
Oak Ridge Operatio ns 
P . O .  Bo x E 

Oak Rid ge , TN 37830 

Dear Mr . Wi ng : 

We have reviewed the Draf t Enviro nmental Impact S tatement fo r propo sed 
cons t ructio n  of an incinera to r to burn po lychlo rinated biphenyls and o t her 
o rganic wastes at the Oak Rid ge Gaseous Diffusio n Plant in Oak Ridge , 

Tennes see . 

The proposed act io n  will no t af fect any pro j ec t s  o r  programs o f  the Loui sville 
Di s trict Co rps o f  Engineers . 

Thank you fo r the oppo rtunity to comment . 

Sincer ely , 

c.ifL� 
Co lo nel , Co rps o f  E ngineers 
Dis trict Engineer 
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November 2 5 , 1 98 1  

James A. Rhodes/Governor 
David L. Weir/Director 
2S South Front Street 

P. O. Box 899 
Columbus, Ohio 43216 

J .  F .  Wi ng 
Env i ronme ntal P rotect i o n Branch 

Departme n t  of Ene rgy 

P . O .  Box E 
Oak R i dge , T e n n e s see 37830 

Dear Mr . Wi n g :  

R e :  D raft E I S- I nc i ne rato r Faci l i ty 
fo r Rad i o Act i ve l y  Co ntami nated 
P o l y c h l o r i nated B i p h e ny l s and 
other Wastes 

T h i s i s  i n  respo n s e  to your Novemb e r  4 ,  1 98 1  reque s t  for comme nts o n  the 

above de s c r i bed doc ume n t .  The report has been c i rcul ated i n  the Bureau of 

E n v i ro nme ntal S e rv i ces and we do not have any comme nts to make concern i ng 

the i n format i o n conta i ned there i n .  

B F : ft3 

v:r; tru l y  y

�2:.L G �yrd i n l e� . ��.;I./ 
Adm i n i s trato r 
Bureau o f  E n v i ro nme ntal Serv i c e s  



TEN N ESSEE DEPARTM ENT O F  AG RICULTURE 
Ellington Agricultural Center 

WILLIAM H. WALKER I I I  
Commissioner 

Mr . J .  F .  Wing 
Dep artment of Energy 
Oak Ri dge Operat ion s  
P .  O .  B ox E 

Nashville, Tennessee 37204 
Telephone (61 5) 741 .1531 

Novemb er 1 3 , 1 9 8 1 

Oak Ri dge , Tenne s s e e  3 7 8 3 0  
D ear Mr . Wing : 

Thi s  i s  t o  advi s e  that we have reviewed the Draft 
Environmen t a l  Imp a c t  S t atement for an Inc inerator to burn 
Po lych l orina t e d  Biphenyl s  and o ther organ i c  wa s te s  c on t ami 
na ted wi th sma l l  quan t i t i e s  of radi o a c t ivi t y , princ ipa l ly 
uranium , and we have no negat ive c ommen t s . 

PMK : bms 

Sincere l y , 

@-ud J1/ �� 
Paul M .  Koger 
Deputy Commi s s ioner 



RICHARD FULTON, M AYOR 

\ ' . .... 
METROP OLITAN GOVERNMENT OF NASHVIL"LE AND DAVIDSON CO UNTY 

.A 
. 

, .� 
� .  /4..� 

/>t� , T H E  PU BL.IC L. 1 B R A R Y  OF N A S H V I L. L. E  

/ . /! .. " A N D  D A V I D S O N C O U NTY 

THE BEN WEST L. I B R A R Y  

11 November 19 81 

E I G H T H  AV E N U E .  N O RTH A N D  U N I O N  

N AS HV I L. L. E .  T E N N ES S E E  37203 

u .  S .  Departmen� of Ener gy 

O ak Rid ge Oper ations 

P . O .  Box E 

Oak Ridge , T enne s s e e 3 7 8 3 0  

At "L .  J .  F .  Wing ,  Chi ef ,  Env ironmental P r o t ectio n 

Br anch , Safety & Enviro nment al Contro l  Divi sion 

Pleas e delet e u s  L r o m  your aist r i bu�io n  lLst , as we 

no lo nger have r o om to hou s e  �he mat er ial you have 

been s ending u s . 

Your s v ery �ruly , 

&;,rm���i�/ 
Rel er enc e Divi s io n  

N . B .  You have as our mailing adar es s : 

C ity o �  Nashville Public LiDr ary 

ATTN : Mr . Daviu Mar shall St ewart 

Chief Libr arian 

Ei ghth Avenu e No rth & Un�o n 

Nasnvill e ,  TN 3 7203 
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east tennessee development district 
December 2 1 ,  1 981  

Mr . J .  F .  Wi n g ,  Ch ief 
Envi ronme nta l  Protec t ion Bra nc h  
Safety and Envi ronmenta l  

Control D i vi si on 
U .  S .  Department of Energy 
Oak R id ge Opera ti on s 
P . O .  Box E 
Oak R i dge , TN 37830 

Dear Mr . W i n g :  

SUB JECT : Resu l t  o f  Reg iona l Rev i ew 
U .  S .  Depa rtment of Energy - Draft E I S , Inc i nera to r Fac i l i ty 
for Rad i oac ti ve ly Contami nated Polyc h l ori na ted B i p henyl s  and 
O ther Wa stes 

The East Ten nessee De vel opmen t D i stri c t  ha s c omp l eted i ts rev i ew  of the 
ab ove men ti oned draft envi ronmental impac t sta temen t ,  i n  i ts rol e as a 
reg i ona l c l eari n ghouse to rev i ew federa l ly-a ssi sted projects . 

ETDD ha s no comme nts concern i ng thi s report a t  th i s  ti me .  However ,  ETDD 
or other rev i ewi n g  a ge nc i e s  may wi s h  to comment further at a l a ter t ime . 

We appre c i a te the opportun i ty to work w i th you i n  c oordi na t i n g  projec ts 
i n  the re g i on . 

AWN/tg 

cc M r .  M i ke Jone s , Te nne ssee S tate Cl eari n ghouse 
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cocke 
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MEMORANDUM 

knox 
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monroe 
morgan 

TO : Mayor A .  K. Bi ssel l , Oak Ri dge 

Mr . Geral d Largen , Roane County Executi ve 

roane 
scott 

sevier 
union 

FROM: Trudy Garre� Proj ect Rev i ew Coordi nator 

SUBJECT : Regi onal Rev i ew Not i fi cati on and Request for Comments 

U .  S .  Department of Energy - Draft E I S ,  Inci nerator 

Faci l i ty for Rad i oacti vely Contami nated Pol ychl ori nated 
cities 

alcoa 
blaine 

caryville 
clinton 

cumberland gap 
dandridge 

farragut 
friendsville 
gatlinburg 
greenback 

harriman 
huntsville 
jacksboro 

jefferson city 
jellico 

kingston 
knoxville 
lafollette 
I.e city 

lenlor city 
loudon 
luttrell 

madisonvil� 
maryville 

maynardville 
morristown 
new market 

new tazewell 
newport 

norris 
oak ridge 

oakdale 
oliver springs 

oneida 
parrottsville 
philadelphia 
pigeon forge 

pittman center 
rockford 

rockwood 
rutledge 

sevierville 
sweetwater 

tazewell 
tellico plains 

townsend 
vonore 

wartburg 
white pine 

Bi phenyl s and Othe r Wastes 

The East Tennessee Deve l opment Di stri ct i s  rev i ew i ng the above 

menti oned draft envi ronmenta l  i mpact statement and prepari ng to 

submi t comments to the U .  S .  Department of Ene rgy . 

I t  i s  usual pol i cy of fede ral agenci es to send cop i es of such 

documents to affected uni ts of l oca l gove rnment . If you have not 

recei ved a copy , pl ease contact me or the U. S .  Department of 

Energy i n  Oak Ri dge . 

I f  you wi sh to comment upon the accuracy of the statement as a fa i r  

assessment of the potent i a l  env i ronmenta l i mpacts of the project , 

comments shoul d be recei ved by the East Tennes see Deve l o pment Di str i ct 

not l ater than December 21 , 1981 . I f  questi ons ari se whi ch requ i re 

addi ti onal ti me for rev i ew or whi ch wi l l  requi re a conference between 

affected parti es , you shoul d l et us know as soon as pos s i bl e but not 

l ater than December 21 , 1981 . Your comments wi l l  be conveyed to the 

U .  S .  Department of Ene rgy and wi l l  be cons i dered i n  prepa ri ng the 

recommendati ons of the East Tennessee Deve l opment Di stri ct . 

Your a s s i stance i n  revi ewi ng thi s proposal wi l l  be greatl y  appreci ated . 

Pl ease feel free to contact me at a ny t i me  i f  you need further 

i nfonnati on .  

TG/tg 

cc Mr . J .  F .  Wi ng , U • .  S .  De partment of Ene rgy , Oak Ri dge Opera t i ons 

post off ice b o x  1 9806 • k n o xv i l l e .  ten nessee 3 7 9 1 9 • te l e p h o n e  (61 5 )  584-
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President 

December 2 1 , 1 9 8 1  

Mr .  J .  F .  Wing , Chief 
Envi ronmental Protection Branch 
Oak Ridge Operations 
Department of Energy 
P . O .  Box E 
Oak Ridge , TN 3 7 8 3 0  

Dear Mr . Wing : 

29 1 7  North Star Road 
Colu m bus. Ohio 43221 
(6 14) 488-5871 

I have reviewed the Draft Environmental Impact Statement , tit led , 
II Inc ineration Fac i l i ty for Radio active ly Contaminated Polychlo rin
ated Bipheny l s  and Other Was tes ll ( DOE /EI S- 0 0 8 4 D ) . I s upport the 
propo sed di sposal o f  the s e  materials by therma l des truction and am 
favorab ly impre s s ed with the level o f  cons ideration given to the 
environmental impact of s uch a program . 

A .  L .  Sandpiper Corporation i s  pres ently deve loping new techno logy 
for haz ardous was te des truction which may prove idea l ly sui ted to 
your app li cati on . Sequential ga s i f ication , or SEGAS ™ , is a high 
temperature proc ess emp loying a therma l s tearn reformat ion mechanism 
in con j unction wi th therma l decompo s i tion o f  carbon-based materials 
to produce a product gas compos ed chi e f ly o f  carbon monoxide and 
hydrogen . The proces s does not require mixi ng of air with the 
feeds tream to provide the nec ess ary heat of reac tion , thus greatly 
reducing the downs tream scrubber requi rements ,  reactor s i z e  and 
energy requi rements , and eliminating potenti al formation of toxic 
ni trogen compounds .  

The non- catalytic proc e s s  al lows for continuous , e f f i c i ent conver
s ion of a broad range of feeds trearns , due to its abi l ity to accom
modate a vari ety of temperature , pres s ure and res i dence time re
quirements . 

SEGAS reactors are de s igned to operate as tota l ly enc losed sys tems , 
allowing a s i gni f icant degree o f  contro l over release o f  emi s s ions 
to the atmos phe re . Product gas e s , once scrubbed , can be s afely 
fl ared or used to s upply the energy neces sary to drive the proc e s s . 

Battelle Co lumbus Laboratories has rec ently comp leted an evaluation 
of th e SEGAS proce s s . For their s tudy , they chose PCB ' s  as the 
was te to be des troyed (although they indicate the proc e s s  should be 
equa l ly applicable to a wide vari ety of hazardous was tes ) .  The 
s tudy indicates potentially subs tanti al economic advantage of the 
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SEGASTM proc e s s  over conventiona l inc ineration . A comparison of 
the c apital and ope rating costs for a 6 0 0  ga l lon per hour s tation
ary fac i l ity is shown be low : 

SEGAS 

Inc ineration 

Feed rate 
ga l / hr . 

6 0 0  

6 0 0  

Feed s tream 
und i luted 

Aroclor 1 2 5 4  

Aroclor 1 2 5 4  

Capital cost 
$ Mi l l ion 

2 . 4 4 

7 . 3 9 

Operat ing cost 
$ Gal lon 

0 . 4 1 

1 . 2 0 

At the present time , A .  L .  Sandpiper Corpo ration i s  preparing to 
be gin a l aboratory- s c a l e  deve l opment program with Batte l l e , which 
i s  expected to result in the compl etion of the f irst cornrnerc ial
s c a l e  reactor ( 6 0 0  gal lons /hour ) by early 1 9 8 5 . Al though SEGAS 
techno logy has been di rected primari ly toward the l iquid and s ludge 
markets , des ign concepts are pres ent ly under review to extend the 
tec hno logy to s o l ids . If the system appears to s at i s fy your needs 
on other po ints , consideration could be given to acc e l eration of 
the s o l ids schedu l e , targeting incorpo ration of s o l ids hand l ing 
capab i l ity by mid 1 9 8 5 . 

I feel the SEGAS proc e s s  may be ide a l ly suited to your particular 
needs and wo uld we lcome the opportunity to discuss our program with 
you in greater detai l .  

Thank you for your cons ideration . 

Sinc ere ly , 

Albert E .  Abe l 
Pres ident 

AEA : c 
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