
DOE/ EIS-0098-D 

Draft 
Environmental Impact Statement 

Pantex Plant Site 

Amarillo, Texas 

December 1982 

U.S. Department of Energy 



DISCLAIMER 

"This report was prepared as an account of work sponsored by an agency of the United 

States Government. Neither the United States Government nor any agency thereof, nor any 

of their employees, makes any warranty, express or implied, or assumes any legal liability or 

responsibility for the accuracy, completeness, or usefulness of any information, apparatus, 

product, or process disclosed, or represents that its use would not infringe privately owned 

rights. Reference herein to any specific commercial product, process, or service by trade 

name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its 

endorsement, recommendation, or favoring by the United States Government or any agency 

thereof. The views and opinions of authors expressed herein do not necessarily state or 

reflect those of the United States Government or any agency thereof." 

This report has been reproduced directly from the best available copy. 

Available from the National Technical Information Service, U. S. Department of Commerce, Springfield, 

Virginia 22161. 

Price: Printed Copy AlO 

Microfiche AOl 

Codes are used for pncmg all publications. The code is determined by the number of pages in the 

publication. Information pertaining to the pricing codes can be found in the current issues of the following 

publications, which are generally available in most libraries: Energy Research Abstracts, (ERA); 

Government Reports Announcements and Index (GRA and I); Scientific and Technical Abstract Reports 

(STAR); and publication, NTIS-PR-360 available from (NTIS) at the above address. 



DOE/EIS-0098-D 

Draft 
Environmental Impact Statement 

Pantex Plant Site 

Amarillo, Texas 

December 1982 

U.S. Deoartment of Energy 
Washington, D.C. 20646 





COVER  SHEET 

DRAFT ENV I RONMENTAL I MPACT STATEMENT 

DOE/ E I S-0098-D 

( a ) Lead Ag ency :  The Department of Energy 

( b )  P ro po sed Act i on :  P antex P l ant S i t e ,  Amar i l l o ,  Texas  

( c )  For further i n format i on conta c t :  ( 1 )  Mr .  A l ex  Gri ego , Env i ronmenta l Eng i neer ,  Opera t i on a l  Safety 
D i v i s i on ,  Depa rtment  o f  Energy , A l b uquerque Opera t i o n s  Offi ce, P . O .  Box 5400 , A l buquerque , 

New Mex i c o ,  87 1 1 5 ,  ( 50 5 )  846- 1 1 08 ,  ( 2 )  Dr .  Robert J. Stern , D i rector,  Offi ce o f  Envi ronmental  

Compl i ance , Off i ce o f  the As s i s tant  Secretary, Envi ronmenta l  Protect i o n , Safety, and Emergency 

Pre pa redness  ( 20 2 )  2 52-4600 . For copi es  of  the Draft Envi ronmenta l  Impact  Stateme n t  contact : 

Mr.  A l e x  Griego  a t  the a ddress noted a bove . 

( d )  Des i g n at i o n :  Draft Env i ronment al I mpact St at ement 

( e ) Ab str act : Th i s  Env i ronmenta l  I mpact St at ement eva l u ates t he i mpact of cont i n u i ng operat i ons and 

const ruct i n q  add i t i o n al  fac i l i t i es at the  Pant ex P l ant near Am ar i l l o ,  Texas , i n  order to meet 

D epartment of E nergy ' s  co nt i n u i ng respo ns i b i l i t i es for n uc l ear weapons assemb l y; stoc kpi l e  

mo n i to r i ng , mai nt e n ance , and mod i f i c at i ons ;  and ret i rements  ( d i s as s emb l y ) as mand at ed by Pres i de nt i a l  

d i rect i on a nd  Congres s i o n al author i z at i on and appropr i at i o n .  T he  Env i ronment al I mpact Stat ement 

ana l yzes a range of al ternat i ves  to t h e  propo sed act i on . Al ternat i v es i d ent i f i ed i nc l ude  cont i n ued 

operat i o ns and construc t i o n  of new fac i l i t i es at the P antex P l ant ; rel o c at i on of some or a l l of 

Pantex  operat i o n s  to ex i st i ng faci l i t i es (wh i ch wo u l d  requ i re refurb i s h i n g )  or new f ac i l i t i es at a 
-----�-- ---··- . �-

former l y  ut i l i zed n uc l ear weapons assemb l y  pl ant s i t e  near Bur l i ngton , I owa ; re l oc at i on of a l l  
------"'� .. - . - .  
operat i o n s  to  new f ac i l i t i e s at the Hanford S ite  near  R i c h l and , Was h i n gton ; and  i mpact mi t i g at i on 

a l t ernat i ves . 

( f )  Comments on t h i s  Dr aft E nv i ronment al I mp act St at ement sho u l d  be d i rected to Mr . A l ex  Gri ego a t  the 

address  not ed above  in i t em ( c ) f Marc h 15 , 1983 i s  the d at e  by wh i c h comments  mu st be rece i v ed . 



FOREWORD 
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S i t e  near R i ch l and , Was h i ngt o n ;  and i mp act m i t i g at i on a l t ernat i ves . Th i s  D E I S  addresses t hose envi ron

ment a l  impacts  as soc i at ed wi t h  Pantex Pl ant operat i ons,  propo s ed const ruct i on pro j ects,  and al ternat i ves 
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not address e i t h er the  U n i t ed St ates nuc l ear we apon compl ex as a who l e  nor n at i o n al po l i c i es reg ard i ng 
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SU ��MARY 

Th i s  document eva l u ates  the env i ronment al  i mp acts of act i on s  be i ng cons i dered by the Dep artment of  

En ergy in  conjunct i on wi t h  i t s  nuc l ear  weapons  operat i on s  at the  Pantex P l ant near Am ar i l l o ,  Tex as .  Th e 

Department proposes to con t i nue the  nuc l e ar weapons operat i ons  at the P antex P l ant and to const ruct 

add i t i on al fac i l i t i es for nuc l ear  we apo n s  operat i on s .  

The propo sed act i on i s  t o  cont i nue operat i on s  and to con st ruct add i t i on al f ac i l i t i es at the  P ant e x  

P l ant near Amari l l o ,  Te xas , to meet t h e  Dep artment of  Energy ' s cont i n u i ng respons i b i l i t i es f o r  nuc l e ar 

we apons  assemb l y, stockp i l e  mon i t o r i n g ,  mai ntenance ,  mod i f i c at i on s ,  and ret i rements ( d i s as s emb l y) as  

mand at ed by Pre s i dent i a l di rect i on and Congre s s i o n al author i z at i on and  appropr i at i on .  Th e Env i ronment a l  

I mp act St at ement ana l yzes a r ange of al t ern at i ves t o  t he proposed act i on .  T he  a l t er n at i ves i dent i f i ed 

i nc l ude cont i nued ope r at i on s  and const ruct i on of new faci l i t i es at the  Pantex P l ant ; re l oc at i on  of some or 

al l of P ant ex operat i on s  to e x i st i ng f ac i l i t i es ( wh i ch wo u l d  requi re refurb i sh i n g )  or  to new f ac i l i t i es at 

a fo rmer l y  used nuc l ear  we apon s  as s emb l y  pl ant s i t e  near Bur l i ngton , I owa ; re l oc at i o n  of al l operat i on s  to 

new f ac i l i t i es at the  H anford S i t e  near R i c h l and , Washi n gton ; and i mp act mi t i g at i on al t er n at i ves . 

I .  PURPOSE AND NEED FOR THE PROPOSED ACTI ON 

The purpose of the  Department of Energy's p roposed act i ons  i s  to  meet i t s  cont i n u i ng respons i b i l i t i e s 

for  nuc l e ar we apons ope r at i o n s  under the  Atomi c Energy Act of 1954 . P art of th i s  respon s i b i l i ty i s  to 

prov i de n ew f ac i l i t i es to meet fut ure mi l i t ary stockp i l e  requi rements  est ab l i s hed by P re s i dent i al 

d i rect i ve .  I n  t he  proc ess  of ev a l u at i ng vari o u s  means of c ar ryi n g  out i t s  ob l i g at i on , t h e  Dep artment i s  

con s i der i ng new or mod i f i ed fac i l i t i es t h at wo u l d  pro v i d e  i mproved operat i o n al r e l i ab i l i ty and add i t i on al 

m i t i g at i on of pot ent i al acc i dent s for prot ect i ng I'.Qrkers , the  general  pub l i c ,  and t he  env i ronment . 

I n  1 9 78 the D ep artment of Energy st art ed to p l an for const r uct i o n  of new f ac i l i t i es at t he P antex 

P l ant s im i l ar to exi st i ng ones for h and l i ng i ncreased work l o ad schedul e s . Con s t r uct i on of some of these 

p l ann ed fac i l i t i es was st art ed in 1982 . I n  add i t i on to prov i d i ng for i ncreased wor k l o ad s ,  t he Department 

of Energy i n i t i at ed a comprehens i ve p l ann i ng and an al ys i s  effort i n  1980 for the  ent i re p l ant wi th  go a l s 

for improvi ng operat i o n al re l i ab i l i ty and m i t i g at i on of potent i al acc i dent s .  These cont i n u i ng stud i es 

i nc l ude eval u at i n g mast e r  p l ans  to upgr ad e  or repl ace many of the  exi st i ng f ac i l i t i es .  

I I .  BACKGROUND ON THE PANTEX P LANT 

The P ant ex P l ant , l oc at ed in t he P an h and l e  of Texas in C arson Co unty near Am ari l l o ,  was f i r st used i n  

1 942 by t h e  Army Ordn ance  Corps  for l o ad i ng convent i o n  a 1 ammun i t i on she 11 s and bomb s . I n  1950 t h e  Atomi c  

Energy Commi s s i on st art ed re hab i l i t at i ng port i ons  o f  t he o r i g i n al p l ant and bu i l d i ng new f ac i l i t i es for 

nuc l ear  weapo n s  ?Per at i on s . 

The P antex P l ant i s  p r i mar i l y  an ass emb l y  f ac i l i ty t h at rec e i ves convent i o n al h i gh-exp l os i ve 

m at er i a l s ( convent i on al means nonn uc l ear )  and pref ab r i c at ed weapons compon ent s from externa l  supp l i er s . 

There are t hree m aj or operat i on s :  ( 1 )  prod uct i on of new nuc l e ar weapo n s ;  ( 2 )  m ai ntenance,  mod i f i c at i o n ,  

and qua l i ty ass u r ance test i ng o f  n uc l e ar weapon s  al ready i n  the mi l i t ary stock p i l e ;  and ( 3 )  ret i rement by 
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d i s assemb l y  of nuc l ear  we apons no l onger  requ i red i n  the mi l i t ary stockp i l e .  The terms " n uc l ear  we apons 

operat i on s "  and " wo rk l o ad"  are used to refer co l l ectiv e l y  to  a l l t h ree t ypes of operat i o ns t h ro ug ho ut t h i s  

document . 

The h i gh exp l o s i ves are s h i pped to t he P ant ex P l ant and f ab r i c at ed i nto  t he requ i red s h apes for use  

i n  nuc l ear  we apo n s . Al l ot h e r  nuc l ear  we apon compo nent s are supp l i ed by ot her  man uf act urers . At the  Pantex 

P l ant t h ese compo nents are as s emb l ed to p rod uce nuc l ear we apons for de l i very to t he Dep artment of 

Defense . 

Mai ntenance and mod i f i c at i on of we apons i n  t he mi l i t ary stockp i l e  i nvo l ves p a rt i al d i s as s emb l y  t o  

perm i t  rep l acement , mod i f i c at i o n ,  o r  i n s pect i o n of  compo nent s .  A st at i st i c a l l y  se l ected numbe r  of nuc l ear  

we apons f rom t he  mi l i t ary stockp i l e  or  f rom i n i t i al prod uct i on of a new we apons system recei ves a ser i es 

of i nspect i on s  and component eval u at i ons . 

When a we apon i s  comp l et e l y  d i s as s emb l ed for r et i rement , t he  co nvent i o na l  h i gh-exp l o s i ve compo nent s 

are sep arat ed from the  nuc l ear  compo nent s and d i s po sed of at t h e  P ant ex P l ant by burn i n g .  The n uc l ear  

mater i a l s  components are ret urned to t he o r i g i na l  m anuf act u re r .  A l l  other  components  are  ret urned to t he  

manufact urers  or  sent e l s ewhere fo r reu s e ,  s a l v age , o r  u l t i m at e  di spo s a l . 

The P ant ex P l ant al so cond ucts rese arch and deve l opment work on  co nvent i o na l  h i gh exp l o s i ves to  

s up port we apo n s  des  i q n  and deve l o pment pro g r ams for  t he  Dep a rtment of Energy . 

I I I .  ALTERNAT I VES 

Th i s  E nv i ronment al I mpact St at ement i nc l udes ana l yses of e i t h er upg r ad i ng t he P antex P l ant o r  

rep l ac i n g i t  at i ts  cur rent s i t e  o r  at another  l o c at i o n .  Two a l t ernat i ve s i tes were  con s i dered and opt i o n s  

i nc l ud i ng e i ther tot al o r  p art i a l re l oc at i on o f  t h e  n uc l e ar we apons  operat i ons  at e ach s i te  were ana l yzed . 

Th es e s i tes  were  se l ected on  t he  bas i s  of t he i r su i t ab i l i ty wi t h  respect to such feat ures  as ( 1 )  ex i st i ng 

f ac i l i ti es and st ruct u res , ( 2 ) l ow po p u l at i on dens i ty ,  and ( 3 ) avai l ab i l i ty of l and for major  const ruct i o n  

effort s .  

The l o c al env i rons d i ffer g re at l y  among the t h ree s i t es .  However·, e ach i s  l oc at ed wi t h i n  r e l at i ve l y  

fl at open co unt ry away from r�aj or  rrount ai n ranges . Al l thr ee l o c at i o ns  h av e  agr i cu l t u r a l  areas  on s i t e 

under c u l t i v at i o n .  E ach s i te i s  l o c at ed r e l at i ve l y  c l ose to urban areas . 

The t h ree b a s i c  al t ernat i ves are i dent i f i ed acco rd i ng to s i tes . These a l t er n at i ves and t h e i r  o p t i ons  

are  i dent i f i ed be l ow and summ ari zed i n  Tab l e  I .  

A .  The P antex  P l ant A l ternat i ve 

The P antex P l ant A l t e rn at i ve i nc l udes fo ur o pt i o n s ,  t h e  fi rst t h ree of wh i ch cons i der d i fferent 

comb i n at i o n s  of new fac i l i t i es th at co u l d  prov i de three l eve l s of improved operat i on a l  re l i ab i l i ty and 

al so wo u l d  red uce t he l i k e l i hood of occurrence or m i t i g ate the consequences of potenti al acc i dent s .  The 

fo u rt h  opt i on con s i ders  co nt i nu i ng  operat i on s  in exi st i n g faci l i t i es and co n st i t ut es the "No Act i o n 

A l ternat i ve"  for t he p u rpose of comp ari son i n  t h i s  Env i ronment a l  I mp act S t at ement . 
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Act i on 

PANTEX PLANT ALTERNATI VE 
Opt i on 1 :  New construct i on of 
s p ec i f i c al ly  i d ent i f i ed 
f ac i  1 i t  i es 

Opt i on 2 :  M ajor upgrade of  
ex i st i ng f ac i l i t i es i nc l ud i ng 
s i gn i f i c ant new const r uct i on 

Opt i on 3 :  Compl ete repl acement 
of  cert a i n  major  p l ant faci l i 
t i es wi th n ew const ruct i on 

Opt i on 4 :  E x i st i ng fac i l i t i es 
and faci l i t i es current l y  und er 
const ruct i on ( " No Act i on " ) 

I OWA ARMY AMMU N I TI ON PLANT 
ALTERNATI V E  

Opt i on 1 :  Part i a l rel o c at i on 
of wor k  1 o ad 
( i nc l ud e s  port i on of P antex 
Opt i on 1 )  

Opt i on 2 :  A l l - new P l ant 
( comp l ete rel oc at i on  of 
wor k  1 o ad )  

HANFORD S I TE ALTERNATIVE 
A l l - new P l ant (comp l et e  
re l o c at i on o f  wor k l o ad )  

TABLE I 

SUMMARY OF ALTERNATI VES 

Est i m at ed 
D ates  for 
Comp l et i o n  of 
Canst ruct i o n  

1 982- 1 987 

1991-1993  

1993- 1996  

1985 

1993-1996 

1 993- 1 996 
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Est i m ated  
Cost 

( $ Mi l l i on s )  
( 1 98 1  va l ues ) 

198 

664 

1 239 

53  

216  

1488 

1552  

Operat i o n a l  Rel i ab i l i t y  
D es i gn Leve l  

E x i st i ng f ac i l i t i es and 
C urrent C r i t eri a app l i ed 
to new const ruct i o n  on l y  

Current Cri t er i a app l i ed 
to  ugr ad i ng and new 
const r uct i on 

Enh anced Go al s for new 
con struct i on 

E x i st i ng f ac i l i t i es ,  
Current Cri t er i a app l i ed 
o n l y  to f ac i l i t i es 
c urrent l y  under con
struct i on 

Ex i st i ng fac i l i t i es ,  
Current Cr i t er i a app l i ed 
o n l y  to new con struct i on 

Enh anced Goal s for n ew 
construct i on 

Enh anced Go a l s for new 
const r uct i on 



----------------------------------------------------·--- -

$ P antex P l ant A l t er n at i v e Opt i on 1 - New Construct i on t o  Meet Future  Work l o ad .  Th i s  opt i on as s umes 

conti n�i ng o per at i ons  i n  e x i st i ng faci l i t i es and i nc l udes  const ruct i on of 11 n ew faci l i ty projects .  

The new projects wi l l  be des i gned to current l y  app l i c ab l e cri t er i a for new const ruct i o n .  S i x of the  

projects wi l l  be u n der const ruct i on by  the  end  of  198 2 ,  four more are expected to st art 

con st ruct i o n  i n  198 3 ,  and a new cent ra l  power p l ant for h eat i ng and coo l i ng i s  proposed to st art 

const ruct i on in 1984 to rep l ace t he c u rrent gas-f i red faci l i ty .  

� P ant e x  P l ant A l t ernat i ve Opt i on 2 - M ajor  Upgrad e .  Th i s  opt i on wo u l d  u pgrade t h e  ent i re p l ant t o  

meet Current Cr i t er i a app l i c ab l e  to des i g n o f  new const ruct i o n . Th i s  opt i on ass umes t h e  pr i or 

comp l et i on of Opt i on 1 descr i bed above . It proposes add i t i on al new const ruct i on and refurb i s hment 

of  exi st i n g f ac i l i t i es .  Many ex i st i ng f ac i l i t i es wo u l d be rep l ac ed by new const ruct i on or mod i f i ed 

to  accommo d ate  l ess  h az ardous operati o n s .  Upon comp l et i o n ,  the  ent i re p l ant wo u l d  h ave i mpro ved 

operat i on a l  rel i ab i l i ty  and eff i c i ency comp ared wi t h  Opt i on 1 .  

o P ant e x  P l ant A l t er n at i ve Opt i on 3 - M ajor  R e p l acement . Th i s  o pt i on wo u l d rep l ace essent i a l l y al l 

f ac i l i t i es hous i ng h i gh-expl o s i v e  fabr i c at i on and nuc l ear  weapon ope r at i on s  wi t h  new st ruct u res  

des i gned to meet more str i ngent or Enh anced Goa l s for operat i o n al re l i ab i l i ty and  m i t i g at i on of 

acc i dent s .  Th i s  opt i on fi rst ass umes the comp l et i on of subst ant i a l port i on s  of Opt i on 1 descr i bed 

above .  Add i t i on al new const ruct i on wo u l d  comp l et e l y  rep l ace the  fac i l i t i es i n  the  n uc l ear weapons 

o per at i on s  are a  and the h i g h-exp l os i ves rese arch and deve l opment are a .  Upon  comp l et i on , the  al l - new 

f ac i l i ty wo u l d  h ave t h e  h i gh est rel i ab i l i ty and operat i on al eff i c i ency as we l l  as t he great est 

acc i dent mi t i g at i on feat ures of the fi rst three P antex opt i on s . 

� P antex  P l ant A l t ern at i ve Opt i on 4 - Cont i n ue  Operat i on s  i n  E x i st i ng F ac i l i t i es .  Th i s  o pt i on a s s umes 

cont i n u at i on of current oper at i ons  in on l y  the exi st i ng faci l i t i es and those  new f ac i l i t i es al ready 

u nd er const ruct i on by the end of 198 2 .  

B .  T h e  I owa Army Ammun i t i on P l ant A l t ernat i ve 

The I owa Army Ammun i t i on P l ant near Bur l i ngt o n ,  Iowa ,  i s  now operat ed for the  U . S .  Army to  produce  

convent i on a l mun i t i o n s  for the  mi l i t ary . Bec aus e  a port i on of t h i s p l ant was  u sed from 1947  throug h 1975 

by predecessors of t he Department of Energy for n uc l e ar weapons operat i on s ,  e x i st i ng spec i al funct i on 

f ac i l i t i es ,  s i m i l ar to  t ho se  at t h e  P antex P l ant , are bei ng con s i d ered for reu s e .  

Th i s  A l t ernat i ve i nc l u des two o pt i ons  descr i bed be l ow t h at represent e i t h er p art i al re l o c at i on o r  

tot al  rel oc at i on o f  t h e  P ant e x  Pl ant operat i on s . Bot h opt i o n s  ass ume common u s e  of  a s  m any s uppo rt 

f ac i l i t i es as wou l d  be p r act i c ab l e  u nder a j o i nt m an agement ag reement bet ween the U . S .  Army and t h e  

Dep artment o f  Energy. 

o Iowa Army Ammun i t i on P l ant A l t ern at i ve Opt i o n  1 - P art i al R e l o c at i on  to Forme r l y  U s ed P l ant 

F ac i l i t i e s .  Th i s  opt i on ass umes t h e  reus e  of f ac i l i t i es at the Iowa  Army Ammu n i t i on Pl ant to  

accommo d at e  abo ut 25% of f ut ure work l o ad s .  Rep l acement f ac i l i t i es wo u l d  be requ i red for  t h e  Army i f  

t h e  Dep artment of  Energy req u i red t h e  nuc l ear  weapo n s  operat i on s  f ac i l i t i es .  Abo ut 75% of t h e  

wor k l o ad wou l d  b e  accommo d at ed at t he P ant ex P l ant i n  e x i st i ng f ac i l i t i es and t h e  new f ac i l i t i es 

a l ready under const ruct i on i n  1982 . 
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� Iowa Army Ammun i t i on P l ant A l t e r n at i ve Opt i on 2 - Compl et e  Re l oc at i o n  t o  N ew P l ant . Th e al l - new 

p l ant i s  ass umed to be of  t h e  s ame concept u al d es i gn as propo sed for the  al l - new p l ant opt i on at 

t h e  Pant ex  P l ant ( P antex  Al t ern at i ve ,  Opt i on 3 ) . Con st ruct i on 1\()U l d  be i n  a current l y  undeve l oped 

po rt i on of t he Iowa Army Ammun i t i on P l ant s i t e .  The P antex P l ant , i nc l ud i ng the  new f ac i l i t i es 

a l ready under con st ruct i o n ,  1\()U l d  cont i n ue  to be used unt i l t h e  new pl ant co u l d be b u i l t  aft er 

wh ich t he P ant ex P l ant wo u l d  be c l os ed . 

C .  The H anford S i t e  A l t ern at i ve 

The H anford S i t e  A l t ern at i ve ass umes bu i l d i ng an ent i re l y  new p l ant on t he Dep artment of Energy ' s 

H anford Si t e  near Ri c h l and , Was h i ngton , wi t h  re l o c at i o n  of al l nuc l e ar weapons operat i on s  from th e P antex  

P l ant . The  n ew constructi on i s  ass umed to be  of t he s ame concept u al d es i gn as proposed i n  t he P antex 

P l ant Al t ern at i ve ,  Opt i on 3 .  Re l ated support fac i l i t i es al so  wo u l d  h ave  to be const ruct ed at  H anford , as  

no such  f ac i l i t i es current l y  ex i st t here . The P ant ex P l ant , i nc l ud i ng t h e  f ac i l i t i es a l ready under 

const ruct i o n ,  wo u l d  cont i nue  to  be used  unt i l  t h e  new pl ant co u l d  be bu i l t  aft e r  wh i c h the  P ant ex P l ant 

wo u l d  be c 1 o sed . 

D .  Termi n at i on o f  Operat i ons  at t h e  P antex P l ant 

Termi n ati on of operat i ons  at the P an t ex P l ant by the Dep artment of Energy i s  def i ned to pro v i d e  a 

b as i s for ev a l u at i ng the  impact s i n  the  Am ari l l o are a th at 1\()U l d  res u l t  from i mp l ement i ng t he Iowa Army 

Ammun i t i on P l ant Opt i on 2 or the  H anford S i te A l t ern at i ve t h at i nc l ude c l os i ng the  P antex P l ant . 

I V .  E NV I RONMENTAL IMPACTS 

The major f i nd i ngs presented i n  the Env i ronment al  Impact St at ement are s ummari zed h ere for t h e  

al t ernat i ves and the i r opt i ons . Add i t i o n al l y ,  mi t i g at i ve measures  are descr i bed . Th e envi ronment a l  impacts  

of the  a l t ern at i ves are c�egor i zed i nto four  major areas : i mp acts  from normal p l ant operat i on ,  r i sk to  

t h e  pub l i c  from pot ent i a l p l ant acc i dent s , imp acts from d i rect l y  rel at ed trans port at i on operat i ons , and 

impacts from const ruct i o n . 

A .  Env i ronment a l  Effect s f rom Normal  Operat i on 

1 .  P antex P l ant A l t ern at i ve ,  A l l Opt i ons  

St ud i es of the env i ronment in  and around the P ant ex P l ant , wh i ch h as operat ed for  more t h an 30  ye ars , 

found no s i gn i f i c ant acc umu l at i ons  of po l l ut ant s ( i nc l ud i ng rad i o act i ve mater i al s ) ,  no s i g n i f i c ant ad verse 

effects on ai r or wat e r ,  and no s i gn i f i c ant adverse i mp acts on the  use of surround i ng l ands . None wo u l d  be 

expected from normal operat i on s  under any opt i on .  

Current and fut ure operat i ons at the P ant ex P l ant under Opt i ons 1 ,  2 ,  or 3 h ave l ow poten t i al for 

ad verse impact s bec ause  of improved waste  man agement procedures  and ot her  rout i ne operat i on s  t h at generate 

po 11 ut ant s . 

No r ad i o act i ve wast es are now d i sposed of at t he P ant ex P l ant s i te  and none wo u l d  be under any 

opt i on .  R ad i o act i ve l y cont ami n at ed mat er i a l s  and so i l  are comp acted in met a l  drums and are sent offs i t e  

for d i s po s al o r  storage . A few cont a i n ers o f  r ad i o act i ve res i d ue from c l e anup o f  mi l i t ary acc i d ents wi t h  
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nuc l ear weapo n s  at other l o c at ions  are st i l l  being h e l d at the P antex P l ant pend i ng dec i s i o ns on t he i r 

offs i te dest i n at i on . 

An ep i d em i o l ogy st udy reve a l ed no i nd i c at i on of unusual c ancer mo rt a l i ty patterns i n  count i es near 

t he P ant ex  P l ant or any effect att r i b ut ab l e  to the  P l ant . 

Spec i al s amp l ing st ud i es of s urface wat er and s ed i ment s fo und no s i gn i f i c ant acc umu l at i on of h i g h  

exp l o s i ves o r  ot her  po l l ut ant s .  Sub surface  soi l s amp l es d i d  not cont ai n any s i g n i f i c ant cont ami n ant s . No 

i mport ant c h anges i n  q u a l i ty of gro undwat er and no i nd i c at i ons of cont ami n at i on were fo und by st udyi ng 

ana l ys es d at i ng back to 194 2 .  Al l current and fut ure di sch arges of l i q u i d  wastes  are on s i t e  and co nform to 

St ate of Texas permit requi rement s .  If  s i gn i f i c ant cont ami n ants were present , geohyd ro l og i c  cond i t i o ns i n  

the  area prec l ud e  any movement of the cont am i n ant s from the  l and  surf ace  to  groundwat e r . 

P ro ject ed wat er needs for fut ure operat i on of t he P ant ex P l ant are l ess  t h an 1% of the tot al  expect ed 

for Carson Co unty.  No s i g n i f i c ant impact on wat er av ai l ab i l i ty has occ ur red from past use and none wo u l d  

be expect ed . 

Nonrad i o act i ve ai r em i s s i ons assoc i at ed wi th ro ut i ne operat i ons are not con s i dered s i gn i f i c ant for 

any opt i o n .  Al l emi s s i ons  are we l l  wi t h i n  l i m i t s  of Federa l  and St at e ai r q u a l i ty st and ards and wo u l d 

cont i n ue to be so under any opt i o n .  R ad i o act i ve em i s s i ons  from rout i ne operat i o ns i nc l ude dep l et ed uran i um 

and t r i t i um .  Th ese  emi s s i on s  do not res u l t  i n  any d et ect ab l e  i ncrement of ai rbo rne  concentr at i on s  or 

meas u r ab l e  doses above n at ura l  b ackgro und b eyond the P l ant bound ary. Theoret i c al c a l c u l at i o ns of 

pot ent i a l max i m um doses from expect ed fut ure emi s s i o n s  show t h ey are neg l i g i b l y  sm a l l fr act i on s  of those  

from n at ural  b ac kground . 

Agr i c u l t u ral  l and use i n  the surro und i ng areas h as not been and i s  not expect ed to be impacted by 

norma l  oper at i on s  at the P ante x  P l ant. More t h an 30% of the pl ant s i t e  i s  l e as ed for agr i c u l tura l  use . 

The av ai l ab i l i ty of energy reso urces i s  c on s i dered adequate for current and proj ected needs at 

P antex . 

The P ant ex P l ant h as no known end ang ered or  t h reatened spec i es as l i sted by the  U.S. F i sh and 

W i l d l i fe Serv i ce .  Th ere are no po l l ut ant s that wo u l d  pose any s i gn i f i c ant concern fo r wi l d l i f e .  Th ere  are 

no archeo l og i c al or h i stor ic  s i t es l i sted on the N at i ona l  Reg i ster of H i st o r i c  P l aces at the P antex P l ant . 

An archeo l o g i c a l survey of the  s i te i dent i f i ed 42 preh i sto r i c  I nd i an Camps and 3 farmst e ad s i tes , but none 

wo u l d  be impacted by propo sed const ruct i on .  

The permanent work fo rce i nc reases assoc i at ed w i t h  any opt i on are no mo re t h an 200 for the  Amar i l l o 

area and wo u l d  po se  no adverse  impacts .  The comb i ned payro l l  ( b as i c  and no nb a s i c) and purc h ases  as s oc i ated 

with t he current P antex P l ant operat i ons  are abo ut $106 m i l l  i on; the exp an s i on wo u l d  i ncrease area ret ai 1 

s a l es  by 0 . 3% .  

2 .  Iowa Army Ammun i t i o n P l ant A l t er n at i ve ,  Both Opt i o n s . 

If a p art i al or total  re l ocat i on of the wo rkl oad from the P antex P l ant to the I o wa Army Ammun i t i o n  

P l ant were t o  occ ur , the envi ronment al  imp ac t s  of normal operat i on at t h e  new s i te wo u l d  be  s i m i l ar t o  the 

impacts of no rmal oper at i on at the P antex P l ant under P antex P l ant Opti ons  l, 2, or 3. Th erefore, it i s  

expected t h at the  i nc rease  i n  tot al  rout i n e e11i s s i o n s  from the  Iowa Army .Ammun i ti o n  P l ant res u l t i ng from 

e i ther opt i on wi l l  be smal l .  
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Th e l argest imp acts of ei ther  part i al or tot al re l o c at i o n  of the  work l o ad to t h e  Iowa Army Ammun i t i o n 

P l ant wo u l d  be soc i oeconomic  i n  n at u re . The permanent wo rk force wo u l d  i ncre ase by about 1000 and 2600 

wo rkers wi t h  ann u al payro l l s  ( b as i c  and nonb as i c )  of $37 to $96 mi l l i o n ,  wi t h  part i al or tot al rel ocat i on , 

res pect i ve l y .  Comp l et e  re l o c at i on wo u l d  res u l t  i n  the  l o ss of a comp ar ab l e  n umber of jobs and economi c 

i nput i n  the  Amar i l l o are a .  

3 .  H anford S i t e  A l t er n at i ve 

I f  t he tot al re l o c at i on of t he work l o ad from the  P antex  P l ant to the  H anford S i te were to occur , t h e  

env i ron ment al imp acts  of rout i ne operat i ons  at the  Hanfo rd fac i l i ty  wo u l d  b e  n o  great er t h an those  

proj ect ed under t he P ant ex Opt i on 3 .  The  H anford S ite  proposed const ruct i on area i s  con s i derab l y more 

remo t e  t h an ei ther  t h e  P ant ex P l ant or Iowa Army Ammun i t i o n  P l ant proposed  construct i on are a  and al l ows 

mo re atmo s pher ic  mi x i ng and d i s pers i on to occur b efore t he smal l q u ant i t i es of po l l ut ant s reach the  s i t e  

bo undary.  Th e imp acts  o f  ro ut i ne ai r emi s s i ons  are not co n s i dered s i gn i f i c ant . Ad equat e  wat er i s  

av ai l ab l e  from t he Co l umb i a  R i ver and no s i g n i f i c ant ch anges i n  s urface o r  gro und water wi l l  occur i f  

re l oc at i on t o  t h e  Hanford S i t e  occurs . Any so l i d rad i o act i ve was t es prod uced wo u l d b e  d i sposed of at 

current waste d i s posal f ac i l i t i es at the  H anford S i t e .  

The l argest i mp act o f  comp l et e  re l o c at i on to  an al l - new p l ant at t h e  H anford S i te wo u l d  b e  

soci oeconomic  i n  n at u re bec ause t h e  permanent ( b as i c )  wo r k  force wo u l d  dec rease by about 2400 wo rkers at 

t he P an t ex P l ant and i ncrease comp ar ab ly  at the  H anford S i t e .  

B .  R i s k s  from Pot ent i al P l ant Acc i dent s 

The o n l y  acc i dents  t h at were fo und to be cred i b l e  and t h at co u l d  h ave a s i gn i f i c ant i mp act on t h e  

envi ro nment were t h o s e  t h at co u l d re l e ase  rad i oact i v e mat er i a l s beyond  t h e  p l ant s i t e  and res u l t  i n  

r ad i at i on expos ure t o  the  general p ub l i c .  Acc i de11t al d et o n at i on o f  convent i on al h i gh exp l o s i ves was found 

to  be the  on l y  s i g n i fi c ant mechan i sm for d i spers i ng subst ant i a l q uant i t i es of rad i o act i v e mat eri al beyond  

the  P l ant boundari es .  The  ev al u at i on of  t he l i ke l i hood of  s uch pot ent i al acc i d ents  focused on cred i b l e  

event s t h at co u l d  i n i t i at e  acc i dent al detonat i on s .  

N uc l e ar det o n at i on i s  not a cred i b l e  acc i dent at any A l ternat i ve s i te  or d u r i ng Department of E nergy 

t r ans port at i on operat i o n s  bec ause  of fai l - s afe des i gn and redu ndant  prot ect i v e syst ems . 

Many ot her types of acc i d ent s were eval u ated t h at were found not to be cred i b l e  or found not to h ave 

the pot ent i al for sign i f i c a11t env i ronme n t a l  i mp act . Fo r ex amp l e ,  sp i l l s of process  chemi c a l s  or fuel  wo u l d  

b e  rel at i ve l y  sma l l ,  wo u l d  b e  cont ai ned wi t h i n  t h e  p l a11t s i te ,  and co u l d  be c l e aned up w i t h  no l o ng-t erm 

ef fect s .  Potent i a l acc i d ents  i nvo l vi ng o n l y  co nvent i o n al h i g h  exp l o s i ves wi t h  no rad i o act i v e mat er i al s  

are not s i gn i f i c ant i n  t errns of ri s k  to the envi ronment or the  general pub l i c .  The ai rborne re l eases from 

such acc i rJents  wo u l d  be no d i fferent t h an those  fror1 t h e  rout i 11el y co nd ucted t est det o n at i ons . 

A s umrnary of rnaxi r1um ri sks  from env i ro nment al ly  s i gn i f i c ant pot enti al acci dents  i s  presented i n  Tab l e  

I I .  I nd i c ators  o f  bot h  the  maxi mum l i ke l i hood of such acc i dents  occ urri ng and t h e  maxi mum consequences 

t h at wo u l d  res u l t  are gi ven for e ach of the  A l t e r nat i ves and Opt i o n s .  The f i rst two columns i nc l ude  

prob ab i l i t i es, or ch ance of occurrenc e ,  for  (1) anv  rad i o ac t i v i ty re l e as i ng ac c i dent  occ urr i n g and  ( 2 )  the  

ch ance t h at U1e max i mum re l ease acc i d ent wo u l d  occur i n  conjunct i on w i t h  t h e  wo rst-c ase w i nd d i recti o n . 

The l ast two co l urn'ls gi ve i ndicat i on s  of the maxi mum co n s equences t h at wo u l d  be assoc i at ed wi t h  the 

rn axi rnurn re l ease acc i dent for wh i c h  the  probab i l i ty ��as g i ven i n  co l umn 2. The rna x i murn consequence 
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TABLE II 

SUMMARY OF RI SKS OF MAXIMUM CONSEQUENCES 

1. Overall Ch a nee 2. Combined Chance of 3. Maximum Number of 4. Upper Limit on Costs 
of Dec urrence the Maximum Release Possible Eventual to Clean Up Contam-
of any Accident Occurring Cancer Deaths ination from Maximum 
Plutonium- and Wind Being Attributable to Release Accident 
Releasing Toward Largest City Maximum Release (mi 11 ions of 1g81 
Accident (chance per year)b Accident with dollars)d 

(chance per Likelihood Given 
year)a in Co 1 umn 2 

Alternative/Option (number)c 

Pantex Alternative 
Option 1 - New 1 in 5100 1 in 2,800,000 68 8go 

construct ion 

Option 2 - Major 1 in 6100 1 in 2,800,000 68 8go 

upgrade 

Option 3- Major 1 in 23,000 1 in 2,800,000 68 8go 

rep 1 acement 

Option 4 - Exist- 1 in 5goo 1 in 2,800,000 68 8gQ 
i ng f ac i 1 it i es 
only 

I owa Army 
Ammunition P 1 ant 
Alternative 

Option 1 -Partial 1 in 5g,ooo l in 20,000,000 6g 740 

relocation (risk 
in I owa only, 
Pantex Option 4 

gives risk in 
Texas) 

Option 2 - All 1 in 53,000 1 in 4,200,000 6g 740 

new Plant 

Hanford 
Alternative 

A 1 1  new Plant 1 in 1,000,000 1 in 16,000,000 1 21 

aThis is the combined overall chance of any one of the three types of credible initiating events (aircraft 
crash, tornado, or ·operational) resulting in the dispersal of plutonium by an accidental detonation of 
conventional high explosives. (Aircraft crash-induced accidents were found to account for 87 to gg per cent of 
the overall chance for the Pantex Options and to be resp onsible for the largest consequences. Mitigating 
measures t� reduce this risk are now being examined.) 

bThis is the chance per year of plant operation that the accident releasing the largest amount of plutonium 
would occur and that the wind would be blowing in the direction of the largest metropolitan area. This would 
result in the largest number of people being exposed and would result in the largest number of eventual cancer 
cases. It is the probability Gf occurrence of the maximum release accident multip.lied by the fraction of the 
time the wind blows in the direction of Amarillo for the Pantex Plant Alternatives, Burlington for the I owa 

Army Ammunition Plant Alternatives, and Richland for the Hanford Site Alternative. 
cThis is the total number of cases of lung, liver, and bone cancer that might occur after latency periods of 5 

to 20 years in the potentially exp osed populations as a result of inhaling plutonill!l dispersed by the maximum 
release accident and assuming the wind direction toward the largest metropolitan area as indicated for Column 

2. All cases of these types of cancer are assumed to result in death because cure rates are low. These numbers 
may be compared to the normally expected number of deaths from the same three types of cancer from all other 
causes. In the Amarillo, Texas, area, 4goo such cancer deaths would be normally expected from all other causes 
in the 142,000 population potentially affected by the maximum release accident; in the Burlington, Iowa, area, 
1180 such cancer deaths would be normally expected in a population of 3 4,400, and in the Richland, Washington, 
area, 4100 such cancer

. 
deaths would be normally expected in a population of 11g,ooo. 

dThese are the highest estimated costs for removal of contamination from structures, vegetation, and soil, and 
other measures necessary to assure that the dose guidelines for transuranium contamination in the environment 
proposed by the Environmental Protection Agency would be met. 
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i ndic ators are (1) the  maxi mum nu�ber of fat al cancer c ases  t h at mi g h t  be expected  and (2)  t h e  max i mum 

costs of c l e aning up t he l and areas t h at co uld he cont ami n at ed .  

The rnax i rn:;rn n umber of event ual f at al  c ancer cases t h at rn i g ht occur after lat ency p e r i ods  of 5 to 20 

years are g i ven as an upper l i m i t  on the ri s k  of max i mum conseq uences to soc i et y .  It c an be  compared wi t h  

t h e  n umber of c ancer d e at hs expected from a l l  o t h er c auses a s  g i ven i n  t he not es i n  t he t able for eac h 

loc at i o n .  No r�ernb er  of the  publi c I\IJul d  rec e i ve  suff i c i ent expo sure  to res u l t  i n  any sho rt -t erm effect s .  

The max i m um expo sed i nd i v i d u al t h at m i ght be near a p l ant bo undary wh ere the  exposures were c a l c u l at ed to 

be  the  h i qhest 1\Q uld h ave  an ann u a l  chance  of abo ut 1 in 14 'll i lli on  of  even t u al l y  dyi ng  of c ancer from any 

poten�i al acc i d ent assoc i ated w i t h  any of the alt e r n at i ves . Th i s  upper l i m i t  i nd i v i d u a l  r i sk may be 

comp ared wi t h  the overall Un i '::ed St ates aver age ch ance  of death from all ot her  types of acc i d ent s ,  wh i c h  

i s  1 c h ance i n  2000 per year. 

Spec i f i c  aspects of acc i d ent r i s ks  are d i s cus sed helow .  

1. P antex P l ant Alt ernat i ve 

Cred i b l e  events t h at co uld lead to an acc i d ental  d eton at i on of h i gh explo s i ves and d i spersal o f  

r ad i o ac t i ve mat er i al i nc l ude an ai r craft cras f1 , a tor n ado , and an oper at i o n al acc i d ent for Opt i ons  1 and 

4 .  For Opt i ons 2 and 3, t o rn ados would be eli m i n at ed as a c red i ble i n i t i at i ng event . Ai rcraft c r as h es are 

t h e  domi n ant factor i n  overa l l  l i ke l i hood  of an acc i dent for any of the opt i o ns . Op erat i o n al acc i d ents 

h ave t he smallest c h ance of occurr i n g ,  abo ut one c h ance  in  a m i l li on per year of pl ant operat i on .  

Because  the  mo st l i ke l y ,  as we ll as the  larger conseq uence acc i dents are a ssoc i at ed w i t h  ai r craft 

c rashes , mi t i g at i ng meas ures now are bei ng i nvest i gated  t h at co u l d red uce the l i k el i hood  or  the  

conseq uences of  s uch  acc i dent s .  One  of  t h ese  meas ures i s  a propo s al to extend the  ex i sti ng p ro h i b i t ed 

ai r s p ac e  to be vert i c a l ly unli m i ted  and reac h hor i zo n t a l ly o ut to 4 k i lomet ers  ( 2 . 5  m i l es )  beyond  the 

p l ant bound ary and to r e l o c ate  t he Federa l  Av i at i o n  Admi n i s t r at i on VORTAC r ad i o  n avi g at i on a id  so t h at no 

a i rways pas s  clo ser  t h an t h i s s afTle d i st ance from t he  p l ant bo undary .  Ot her  me asures  b e i n g  cons i dered 

i nc l ude  t he mod i f i c at i on  or  reb u i l d i ng of s t r uct ures to  red uce or  el i m i n ate  any offs i te consequences 

should an ai rcr aft crash  occ ur . 

2. I owa  Army Ammun i t i on P l ant A l t er n at i ve 

Cred i b l e  events t h at c o uld l ead to a rele ase of r ad i o ac t i ve m at e r i als by an acc i d ent al  det o n at i on of  

convent i o n a l  h i gh explos i ves i nclude only ai rcraft crashes  or an  operat i on al acc i d ent for ei t her  of the 

Opt i o n s .  Under Opt i on 1, P art i al R e l o c at i o n ,  the r i s k s  l i st ed i n  t he t ab l e  are only ·t hose  t h at would be 

added i n  Iowa . The pot ent i al r i s k s  from acc i d ent s assoc i at ed w i t h  the cont i n u i ng oper at i on s  at the P antex 

P l ant wo uld be t hose g i ven for t he P ant ex P l ant Alt ern at i ve Opt i on 4.  Ai rcraft c r ashes  domi n ate t h e  

over a l l  ch ance of  any p l utoni um-d i sper s i ng acc i d ent f o r  bot h  opt i o n s . Operat i o n al acc i dent s h a v e  t h e  

smallest c h ance of occurr i ng .  

3 .  H anford S i t e  Alt er n at i ve 

The o n l y  c red i ble event t h at co uld l e ad to a p l uto n i um- d i spers i ng acc i d ent wo uld be an operat i on a l  

acc i dent . Ai rcraft cras hes are e l i m i n at ed a s  c red i b l e  events  t h at could lead to a n  acc i dental det o n at i o n  
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because the fl iqht frequency over the area i s  lower than ei ther of the other s ites  and al l fac i l i t i es are 

assumed to be constructed so as to l imit  t he consequences should an ai t�craft crash occur, 

C. Impacts from Di rect l y  Related Transportat i o n  Operat i ons 

Eval uation of t ransportat i on operat i ons di rect ly  relat ed to nucl ear weapons operat i ons i ncl uded 

(1) transportat i o n  of nuc l ear weapons or thei r components in spec i al Safe-Secure Trai l ers and Safe-Secure 

Rai l cars , (2) transportat ion of certain components not contai n i ng p l uton i um in exc l us i ve-use ai rcraft, and 

(3) shi pment of convent i onal h igh  explos i ves and hazardous chemicals  by commercial  carr i er s .  

These modes were exami ned for impacts res u l t i ng from normal operati ons that i nc l ude veh i c ular 

emi ss ions  and pos s i b l e  rad i ation doses to the pub l i c .  The potent ial  r i s k  to the pub l i c  from transportation 

acc i dents al so was eval uated . 

I. Pantex P l ant A l ternat i ve 

The envi ronmental i mpacts of normal t ransportati o n, i nc l uding normal exhaust emi s s i ons, represent 

l es s  than 1% of the impacts from comparabl e  veh i c u l ar traffic i n  the Amar i l l o  area. Radi o l o g i cal impacts 

of Pantex P l ant-related normal transportat ion are l imi ted to radiation doses received by i nd i v i duals i n  

the vi c i ni t y  of the sh ipments .  The maxi mum pos s i b l e  annual radiat i on dose i s  less than one-half of 1% of 

typi cal annual background.  

Two t ypes of transportat i on accidents that could release rad i oact i ve mat erial and res ult in  rad i at i o n  

exposure t o  the pub l i c  were found t o  be credib l e .  The crash o f  an aircraft carryi ng tri t i um-contai n i ng 

components was estimated to have a l i ke l i hood of 1 chance i n  25,000 per year. The l i kel i hood of a 

pl utoni um release from an acci dent invo l v i nq the crash of a Safe-Secure Trai l er with a l oaded fuel tanker 

truck l ead i ng to a l ong-burn i ng f i re was found to be about 1 chance i n  a mi l l i on per year on the bas i s  of 

total di stance traveled nat i onwi d e .  About 5% of the travel takes place wi t h i n  80 ki l ometers (50 mi les )  of 

t he Pantex P l ant, and t he chance of such an acci dent within  that area i s  about 1 chance in 20 mi l l i on a 

year.  Mi t i gat ing  measures are now bei ng i nves t i gated to reduce thi s l i kel i hood sti l l  further. 

Assumi ng t hat the most ser i ous of these l ow- l i kel i hood accidents occurred and pl uto n i um was released, 

t he consequences to  the pub l i c  would  be the potent i al for up to 38 eventual death s  from l ung, l i ver, 

and/or bone cancer occurri ng over t he l i fetimes of the exposed populat ion of persons.  The cost to c l ean up 

the contami nated area would range up to  $500 mi l l i o n .  

Potential transportat i on accidents i nvo l v i ng s h i pments o f  convent i onal h i gh exp los i ves o r  fuel were 

found to have pos s ib i l i t i es of occurrence ranging from 1 chance i n  300 per year (ai rcraft carryi ng h igh  

expl o s i ve),  down to  1 chance i n  20,000 per year (t ruck carrying gaso l i ne or d i esel fuel ) .  The Pantex 

P lant-related contri but ion  to overal l r i s k s  of truck exp l o s i ves sh i pments i n  the Uni ted Stat es i s  no more 

than one-hundredth of 1%. 

2. Iowa Army Ammu n i t i on P l ant A l t ernat i ves 

Under Iowa Opt i ons 1 and 2, the envi ronmental i mpacts res u l t i ng from normal transportat i on operat i ons 

would not be expected to  exceed those associated wi th  the Pantex Plant alternat i ve;  rad i at i on dose is  a 
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funct i o n  of sh ipments rather t h an di st ance trave l e d .  The ri sk  of transport at i on acc i dents would  not 

increase because the dist ance trave l ed would  approximate that to and from the P antex P l ant assuming al l 

other dest i nat i ons remained the same. 

3. Hanford S i t e  A l t ernat i v e  

Total relocat i on t o  the Hanford S ite  would not i ncrease impacts of normal transportat ion  operat i on s .  

However , t h e  risk  to  t h e  general pub l i c  from transport at i on-rel ated acc i dents wou l d  b e  approximat ely 

doub l ed because of the greater di st ance to be trave led assuming a l l  other dest i nat ions remained the same . 

D .  Impacts from Construction 

Any impacts from the proposed construct i on associ ated with the vari ous al t ernati ves and thei r opt i ons 

wi l l  be l argely soc i oeconomi c .  Effects on the envi ronment i t se lf  at any of the three locati ons wou l d  be 

mini mal . 

1. The Pantex P l ant Al ternat i v e  

Construct i on work force requi rements for the first three o p t ions under this a l ternative could  be met 

l ocal ly, and no s i gn i f i c ant adverse effects on community resources wou l d  be expect ed .  The extreme case,  

total pl ant repl acement {Opt ion 3), would result  in peak annual construct i on payrolls of around $64 
mi l l i on  and an i ncrease i n  retai l sal es for the area of about 1.9% above current totals. 

2. Iowa Army Ammun i ti on P l ant A l t ernat i ve 

As with the P antex a l ternat i ve ,  no negat i ve impacts resulting from construc t i on are expected with the 

proposed part i al (Opt i on 1) or tot al (Opt ion  2) relo c at i on of operat ions  to the Iowa Army Ammuni t i on 

P l ant. The extreme c ase, Opt ion 2, wou l d  result i n  a peak annual payro l l  of $79 m i l l i on and an i ncrease i n  

ret a i l sa les  for t he area of about 6.0% above current tot als. 

3. Hanford S i te A l t ernat i ve 

No negat i ve impacts are expected with a t o t al rel ocat i on to the Hanford Site. Total annual 

construct i o n  payroll s are expected to range between $70 mi l l i on  and $83 mi l l i on, wi th  retai l sales 

projected to r i se around 4% above current totals. Labor work force requi rements would be met local ly, with 

no migrat i on of workers, because of the recent cancel l at i on of major i ndustr i al programs in the area. 

E. Comparison of A lternat i ves 

The envi ronment al impacts resulting from normal operations are summarized in Figure 1 for the vari ous  

a lternati ves and the i r  opt i ons. There are few s i gn i f i c ant di fferences between the  impacts  of  those 

a l ternat i ves and the current condi t ions. The pri mary differences in i mpacts are soci oeconomic, refl ectinq 

the costs and l abor requi rements associ ated with the construct i on efforts. 

More s iqn if i cant bases for comparison are the potenti al envi ronmental impacts because of acci dents 

and the effect of mit i gat i ve measures on risk to the pub l i c. Some indi cators of likel i hood and 

consequences of maximum rel ease acc i dents are gi ven i n  Tab l e  II. The overa l l  annual chance of a 
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ACTION 

PANTEX PL ANT 
ALTERNATIVE 
OPTION 1: 
NEW CONSTRUCTION 

OPTION 2: 

MAJOR UPGRADE 

OPTIONS: 

MAJOR REPLACEMENT 

OPTION 4: 

EXISTING FACILITIES 

IOWA 
ARMY AMMUNITION 

PL ANT ALTERNATIVE 
OPTION 1: 
PARTIAL RELOCATION 

INCLUDES PORTION OF 

PANTEX OPTION 1 
OPTION 2: 

ALL NEW PLANT 

HANFOR D SITE 
ALTERNATIVE 

ALL NEW PLANT 

TERMINATION 

CLOSE PANTEX AS PART 

OF IOWA OPTION 2 & 
HANFORD ALTERNATE 

LEGEND 

TYPE O F  ENVIR ONMENT AL I MPACT 

D NO IMPACT • MODERATE IMPACT 

• LOW IMPACT im HIGH IMPACT 

Figur e  1. Cornp a rison of enviro nr"·lent a l  i11p acts from 'lonn al oper ations and co'lstruc t i o n .  
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p l uton i um-re l easi ng  acc i d ent i s  l o west for the Hanford S i t e  Al tern at i ve (1 ch ance i n  1 mi l l i o n ) , 

i nt ermed i ate for the I owa Army Ammun i t i on P l ant A l t ernat i ve ( 1  ch ance i n  53,000 to 1 ch ance i n  59,000), 
and h i ghest for the

. 
Pant ex P l ant Al ternat i ve (1 ch anc e i n  5100 to 1 chance  i n  23,000). Max i mum 

co nsequences to t he pub l ic or t he env i ronment are essent i a l ly t he s ame for the P antex P l ant and Iowa Army 

Ammun i t i o n P l ant Al ternat i ve s  i n  terms of the max imum number of pos s i b l e  event ua l  cancer deat h s  or the  

ext ent of  decont ami n at i on t h at mi ght be req u i red as  shown i n  Tab l e  I I .  Under  the Hanford S i te 

A l tern at i v e ,  max imum con sequences I'IJu l d  be sig n i f i cant l y  smal l er .  

The ch ance of an ai rcraft crash- i nd uced acc i dent al  re l e ase  under any o f  the P antex P l ant Opt i o n s  

co u l d  be  red uced b y  a f actor o f  about 40 b y  impl ement i ng t h e  mi t i g at i n g meas ure t o  expand t h e  proh i b i ted 

ai rspac e .  Th i s  wou l d  s i g n i f i c ant l y  reduce the acc i d ent r i sk bec ause  ai rcraft crash- i nd uced acc i d ent s 

represent 87 to 99 per cent of the  overal l ch ance of occurrence of p l uton i um-re l e a s i ng  acci dents for the  

P antex P l ant Opt i o ns . Furt hermore , ai rcr aft crash- i nduced acc i dents were ev al u at ed to resu lt  i n  the 

greatest  consequences wi th  max imum event u a l  cancer deat h s  ran g i n g  up to 68 , or  more t h an 7 t i mes as many 

as from ot h er types of acc i d ent s . 

The ch ance of occurrence of t ransport at i on acc i dents i s  c l o se l y  proport i o n al to the d i st ance 

trav e l ed . The Hanford S i t e  Al t ernat i ve 1'/Ju l d ,  at most , do ub l e  the occurrence probab i l i ty fo r acc i dents 

t h at e x i st for the P ant ex P l ant or I owa Army Ammun i t i on P l ant l oc at i ons .  

V .  PREF ERRED ALTERNAT I V E  

The f i rst t hree opt i o ns for the  P antex P l ant encomp ass t h e  r ange o f  po s s i b l e  act i o ns current l y  

preferred by the Dep artment of Energy. Feat ures of more than  one of these  opt i o n s  may b e  des i rab l e . The 

l argest adverse env i ronment al  i mp acts of the preferred act i on wo u l d  res u l t  from airc raft crash- i nd uced 

acc i dent s .  The mi t i g at i ve meas ures i dent i f i ed in the course of preparat i o n  of th i s  Env i ronment a l  Impact 

St at ement cou l d  red uce t h i s  r i sk s i gn i f i c ant l y and are be i ng exam i ned for pos s i b l e  imp l ement at i o n .  

s -1 3 



1 .  T NBODUCTI ON  

1 . 1  P URPOSE AND  NEED FOR  THE  PROPOSED  ACTION  

Th i s  Env i ronment al Imp act St at ement eva l u ates the i mpact of  cont i n u i ng o per ati ons  and  const ruct i ng 

add i t i o n a l fac i l i t i es  at the P antex P l ant near Amari l l o ,  Texas , to meet the Dep artment of Energy ' s  

cont i n u i ng respo n s i b i l i t i es for nuc l ear we apons assemb l y; stockp i l e  mo n i t o r i n g ,  mai ntenance , and 

mod i fi c at i o n s ;  and ret i rement s ( d i s as s emb l y )  as mand at ed by Pres i dent i a l d i rect i o n  and Congress i o n a l 

aut h or i z at i on  and appropr i at i o n .  The Env i ronment al  Impact St at ement ana l yzes a r ange of a l t ernat i ves to 

the pro po s ed act i on . Th e a l t ernat i ves  i dent i f i ed i nc l ude : 

• conti n ued operat i ons  and const r uct i on of new fac i l i t i es at the P antex P l ant ; 

• re l oc at i on of some or al l of P antex operat i ons  to ex i st i ng  fac i l i t i es (wh i ch wo u l d requ i re 

refurb i s h i ng )  or new f ac i l i t i es at a former ly  used nuc l ear we apons assemb l y  p l ant s i te near 

Burl i ngto n ,  Iowa ; 

• re l oc at i on of a l l operat i ons  to new f ac i l i t i es at the  H anford S i t e  near R i c h l and , Wash i ngton ; and 

• impact mi t i g at i on al t ernat i ves . 

I n  1978 the  Department of Energy st art ed to p l an const ruct i on of spec i f i c  new faci l i t i es at the  

P antex P l ant to hand l e  an  i ncreas i ng work l o ad .  Prov i d i ng these  expanded fac i l i t i es i s  the  fund ament a l  

p urpose of the  propos ed act i o n .  These new f ac i l i t i es wo u l d  be s i m i l ar to  ex i st i ng p l ant fac i l i t i es and 

wo u l d permi t i ncreas i ng nuc l ear we apons operat i o n s . However , they wo u l d not change the bas i c  nat ure of 

operat i ons  c arr i ed o ut at the  P antex P l ant for t h e  past 30 ye ars . The new f ac i l i t i es wo u l d  pro v i d e  greater  

operat i o n a l  rel i ab i l i ty t h an t h at afforded by  many of the  exi st i ng fac i l i t i es .  

Add i t i o n al new const ruct i on to repl ace or mod i fy o utmoded ex i st i ng st ruct ures a l so i s  b e i ng 

con s i dered as part of the  proposed act i on .  Co ncept s for such faci l i t i es h ave been deve l oped as part of a 

comprehen s i ve p l ann i ng and ana l ys i s  t ask i n i t i ated i n  1980 by the Department of Energy to rev i ew t h e  

st at u s  o f  t h e  ent i re Pantex P l ant . Th ese  cont i nu i ng p l ann i ng effort s are ev al u at i ng the  po s s i b i l i t i e s  and 

ben ef i t s  of v ar i o us types of struct ures and over a l l p l ans for f ut ure deve l opment of the P antex P l ant . The 

purpose is  to deve l op p l ans for the ent i re p l ant t h at wo u l d  pro v i d e  for i ncreased work l o ad s ,  improved 

operat i o n al re l i ab i l i ty and eff i c i ency, and add i t i onal m i t i g at i on of potent i al acc i d ent consequences for 

t h e  prot ect i o n  of workers , t h e  genera l  pub l i c ,  and t h e  envi ronment . Severa l  of the  al t ernat i ves  d i scussed 

i n  t h i s  E nv i ronment al Imp act St at ement are based on the  range of appro aches be i ng co n s i d ered by the  

Dep artment of En ergy i n  i ts  ongo i ng p l ann i ng and  ev al u at i on process . 

Th i s  Draft Env i ro nment al I mp act Stat ement i s  p art of t h at ev a l u at i on  proce s s .  Aft er p ub l i c rev i ew and 

cons i derat i on  of comment s rece i ved , a Fi n a l  En v i ronment al  Imp act St atement wi l l  be pub l i s h ed . It  wi l l  ai d 

Department of Energy off i c i a l s  i n  the d ec i s i on-mak i ng process  reg ard i ng mod es and l oc at i ons  of cont i n ued 

n uc l ear weapo n s  operat i on s .  

The requ i rement for the Department o f  Energy t o  prov i de for nuc l ear weapon operat i ons  i s  prov i ded i n  

Sect i on 91 of the At omi c Energy Act of 1954 as amended (42 U . S . C .  2 121 ) . Th at act aut hor i zed the  Atomi c 

Energy Comm i s s i on "to eng age i n  t he prod uct i on of atomi c  weapo ns  . . .  to t he ext ent t h at the  express consent 

of the Pres i dent of the Un i t ed St at e s  has been obt a i ned , wh i ch co nsent and d i rect i o n  s ha l l be obt a i ned at 

l east o nce each year . "  The general  author ity of the  Atomi c Energy Commi s s i on was forwarded to the  Energy 
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Act of 1974 and t h e  Dep artment of Energy Org an i zat i on Act ,  respect i ve l y .  The cons ent and d i rect i on of the  

Pres i d ent are  g i ven e ach year in  a c l as s i f i ed Pres i dent i al Stoc kp i l e  P aper ( j o i nt l y  prep ared for the  

Pres i dent by  the  Dep artment of Defense ,  t he  Nat i o n a l  Secur i t y  Co unc i l ,  and the  Dep artment of Energy) . Each 

Pres i d ent i al Stockp i l e  P aper addres s es n u c l ear we apons operat i ons requ i rements for c urrent and fut ure 

years . An n u a l  appropri at i o ns  to  c arry o ut the Pres i dent i a l d i rect i ves  then  are pro v i ded  through  the 

comb i ned act i on of the  House of R epresent at i ves , t�e Senat e ,  and the P res i d ent . It  is  the Dep artment of 

En ergy' s respo n s i b i l i ty to meet the  n uc l e ar weapons operat i o n s  requ i rement s .  

1 . 2  RELAT I ONSH I P  TO OTHER FEDERAL ACT IONS  

One  m ajor propo s ed Federal act i on rece 1 v 1 ng some con s i derat i on recent l y  t h at wo u l d  res u l t  i n  

c umu l at i ve i mpacts  i n  the  Panh and l e  of Tex as i s  the  M-X Mi s s i l e  dep l oyment . A Dr aft En v i ronment a l  Imp act 

St at ement on the m u l t i p l e  s h e l t er b as i ng concept was i ss ued by the U . S .  Ai r Force i n  December 1 980,  and 

p u b l i c  hear i n g s  were he l d .  Th e Ai r Force h as recent l y  i n i t i at ed a new En v i ro nment a l  Impact An a l ys i s  

Process i n  conj unct i on wi th  a new effort to e v al u at e  the U n i t ed St ates for potent i al M-X s i t i ng areas 

( 47 FR 348 1 6  1 982 ) . 

The Dep artment of En ergy ' s  Off i ce of N uc l ear Waste I so l at i on  i s  perform i ng some s i t i ng s t u d i es 

i nc l ud i ng some exp l oratory dr i l l i n g i n  the Permi an b as i n  s a l t  form at i ons  wi t h i n  the Da l h art and P a l o  Duro 

B as i ns i n  the Texas P anh and l e .  Two P anh and l e  l oc at i ons  for add i t i on a l  c h aract er i zat i on as potent i al 

bedded - s al t s i tes  h av e  been i dent i f i ed ,  one each i n  east -cent r a l Deaf Smi t h  Co unty and nort h -cent ra l  

Swi s her County ,  Texas . These  act i v i t i es are  p art of  the N at i o n al Waste  Term i n al Sto rage Program bei ng 

conduct ed n at i onwi de  by the Department of Energy in an effort to deve l o p  the necess ary t ec h no l ogy and to 

i dent i fy s i t es po s s i b l e  for m i ned g eo l og i c  repo s i t o r i es for the d i spo s al of commerc i a l l y generated h i gh

l ev e l  rad i o ac t i ve waste . A draft  Nat i o n a l P l an for  Si t i ng Hi qh-Leve l  Rad i o act i v e  Waste  Repo s i to r i es an d 

E n v i ro nment al As s es sment was i ss ued i n  1 982 ( USDOE 1 982B ) , wh i ch exp l ai ns the  s i te charact er i zat i on and 

s e l ect i o n  proce s s . 

1 . 3  SCOP I NG P ROCESS 

I nt erested agenc i es ,  organ i zat i o ns , and the  gener al p u b l i c  were request ed to s ubmit  comments or  

s ug gest i ons  to he l p  i d e nt i fy si g n i f i c ant env i ronment a l  i ss ues  and dev e l op the  appropri at e scope of th i s  

Dr aft Env i ronment al Imp act St atement . The scop i ng per i od extended from P ub l i c at i on of the Not i ce of I nt ent 

on Ap r i l  24 , 198 1 ,  t hrough  June 5, 1981 , and i nc l uded two pub l i c  scop i ng meet i ng s  h e l d in Am ar i l l o on May 

28 , 1 981 ( U SDOE 1 981B ) . 

F i fteen ma i n c at egor i es of i s s ues or concerns were i dent i f i ed i n  e i t her the  wr i tten comments recei ved 

or  the st at ement s made at the scop i ng meet i ng s . Th ese  cat ego r i es are summar i zed i n  Tab l e  1 . 3- 1  toget h e r  

w i t h  the  s ect i ons o f  t h i s  Dr aft E n v i ronment al Imp act St at ement where re l ev ant i n fo rm at i on on t h e  

env i ronment al l y  si g n i f i c ant aspects may be fo und . 

1 . 4 GEN ERAL DE SCR I P T I ON OF DEPARTME NT OF ENERGY NUCLEAR WEAPONS ACT I V I T I E S  

The Dep artment o f  En ergy i s  respon s i b l e  for t he des i gn and dev e l opment , t e s t i ng ,  manufacture ,  

mai ntenanc e ,  and d i s as s emb l y  of  nuc l e ar weapon s .  Any g i ven we apon program proceeds t h ro uq h  a seri es  of 

st ages s t art i ng w i th conc ept u a l  des i g n ,  eng i neer i ng feas i b i  1 i ty, and cost st ud i es .  If the weapon i s  

adopted by the  mi l i t ary,  t here wi l l  be extens i v e dev e l o pment and prod uct i o n  eng i neer i ng of f ab r i cat i on 
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TABLE  1 .  3-1  

I SSUES RA I SED DUR I NG SCOP I NG PROCESS 

C at egory of  I s s ue or E xpressed  Concern 

1 .  E x i st i ng or potent i al r ad i o act i ve cont ami n at i on 

2 .  Water  q u a l i t y  degr ad at i on 

3 .  Movement of cont ami n ant s t h ro ugh eco l o g i c al p at hways 

4 .  Cumu l at i ve env i ronment al  i mp acts  from p ast or other 
Feder a l  act i o n s  

5 .  Imp acts of pot ent i al acc i dent s 

6 .  H uman h e a l t h  i mp acts or r i s ks  

7 .  Wat er av ai l ab i l i t y  

8 .  I mp acts o n  agri c u l t ure 

9. I mp acts on wi l d l i fe 

1 0 .  Soc i al and economic i mp acts  

1 1 .  A l t ern at e  s i t i ng cons i derat i o ns  

12 .  Offs i t e  t r an sport at i o n 

1 3 .  Con st r uct i on impact s 

1 4 .  Energy use 

1 5 .  Nat i on a l  Sec urity Po l i cy 
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processes,  equi pment , and fac i l i t i es .  The requi red numbers of weapons are then produced for the mi l i t ary 

stockpi l e .  Whi le i n  the stockpi l e, some weapons are returned per iod i c al ly to the Department of Energy 

from the mi l i t ary for requi red mai ntenance and mod i f i c at i on s ,  and others are returned for test i ng or 

eval uat ion to assure rel i abi l ity.  When no l onger requi red by the mi l i t ary, the weapons are ret i red from 

the stockp i l e  and d i s assembl ed .  

The three main types of nucl ear weapons operat i ons d i scussed i n  t h i s  Envi ronmental Impact St atement 

are (1) product i on of new nuc l e ar weapons;  ( 2 )  maintenance, mod i f icat i on ,  and qual i ty assurance test i ng of 

exi st i ng nuclear weapons i n  the mi l it ary stockpi l e ;  and ( 3) reti rement or di s assembly of nucl ear weapons 

no longer needed by the armed forces . The terms 11nuc l e ar weapons operat ions1 1  and 11workl oad"  are used 

throughout t h i s  Envi ronmental Impact St atement to refer col l ecti vely to al l three types of operati ons . 

These are the operat i ons that now are performed at the Pantex Pl ant and wou l d  be conducted i n  new 

faci l it i es at the Pantex P l ant or el sewhere under the various alternat i ves . 

A rel ated acti vity now conducted
, 

at the Pantex P l ant is research and development work on high  

exp l osi ves i n  support of weapon des i gn and development and product ion eng i neeri ng for the Department of 

Energy. Thi s  act i v ity al so would be carried out in  the future at the Pantex P l ant or i n  conjunction with 

one of the other alternat i ve s .  

1.4.1  Nucl ear Weapon Product i on 

Producing nucl ear weapons i nvol ves the f abri cat i on of conventional hi gh-expl os ive components .  Th i s  

starts with raw chemi c al high explo s i ve and other materi al s ,  such as pl ast i c  bi nders, i n  a granu l ar or 

powdered form supp l i ed by chemi c al manufacturers and shi pped by common carrier.  These materi al s are mi xed, 

heated,  and pressed i nto various sol i d  shapes . The shapes are mac h i ned to f inal dimensi ons . Qual ity and 

tol erances are monitored by test i ng ( i nc l ud i ng radi ography) , i nspec t i ons, and test detonations of h i gh

expl osi ves sampl e s .  Most test detonat i ons i nvo lve  only convent ional  h i gh exp los ives ;  a smal l number 

i nc l ude depl eted urani um .  Scraps and unaccept abl e  pi eces of h i gh explosi ves are burned . 

In the next phase, chem i c al hi gh-explos ive parts are assembl ed with nucl ear material components and 

encased i n  a protect i ve shel l .  The nucl ear materi al  components are recei ved in  sealed or enc apsul ated form 

for assemb ly .  They are sh i pped from other manufacturers in  spec i al Department of Energy veh i c l es 

desi gned to safely transport nucl ear mater i al s  and cl assi f i ed components . Work with  bare (or uncased) 

h i gh expl osives is carried out with many s afety precaut i ons because it i s  more suscept i b l e  to bei ng 

acc i dent al ly  detonated before bei ng pl aced in the protect i ve shel l .  The operat i ons invol v ing  uncased high 

explosi ves together with p l utoni um-containing nuc l ear mater i al components ( wh i ch al so may i nc l ude enriched 

uranium and trit i um )  are performed in an 11assembl y  ce1 l . 11 Assembl y  cel l s  are spec i al structures desi gned 

to m it i gate the consequences of an accidental detonat i on of the hi gh exp l os i ve ,  i nc l ud i ng both phys ica l  

b l ast effects and di spersi on of radioactive mater i al s .  Once the h igh  expl osi ve/nuc l e ar materi al component 

unit i s  enc l osed i n  a protect i ve shel l ,  it i s  cal l ed a 11phys ics  package . 11 

The remai n i ng operat i ons i nc l ude adding other components to the c ased physics package and p l aci ng the 

completed uni t i nto  a bomb case or warhead . Al l of these addi t i onal components are suppl i ed by other 

manufacturers. Exten s i ve qual i ty assurance checks and test i ng are c arried out at many points i n  the 

sequence. These operat i ons i nvol v i ng cased nuclear expl osive  assemb l i es or phys i c s  packages are c arried 

out i n  11assemb ly  bays . 11 The potent i al for an accidental detonat i on duri ng these operat i ons i s  l ess than i n  

the operat i ons described earl i er where bare h i gh expl osive  i s  i nvol ved . Nonethel ess , assembl y  bays are 
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i ntended to prov ide  mi t i gat i on of consequences from an acc i dental detonat i on sho u l d  one occu r .  They wou l d  

l imit the phys i c al b l ast effects ( such as overpressures and f ly ing debri s)  that could i nj ure workers or 

i nduce add i t iona l  exp los i ons i n  adjacent work areas . 

Weapons are d e l i v ered to or returned from the mi l i t ary i n  spec i al Department of Energy veh i c l es 

cal l ed Safe Secure Trai l ers or Safe Secure Rai l c ar s .  

1 . 4 . 2  Weapons Mai ntenance , Modi f i cat i on,  and Rel i ab i l ity Eva l u at i on Programs 

Mai ntenance and mod i f i c at i on of weapons i n  the mi l i t ary stockp i l e  requi re repl acement of components .  

For these purposes, d i s assembly only proceeds far enough for access to the part i cul ar component s .  After 

repl acement , the weapon is reassemb l ed,  gi ven qual i ty assurance tests,  and returned to the mi l i tary. 

Re l i ab i l ity assurance programs for nuc l ear weapons from the mi l i t ary stockp i l e  i nc l ude both l abora

tory tests of weapons and preparat ion  of spec i a l  f l i ght test uni ts for the mi l i t ary . The l aboratory tests 

are performed on a st at i st i cal ly se'l ected number of nucl ear weapons .  Inspect i ons and s afety checks are 

performed to determi ne if any fl aws exi st . After d i s assembly,  each component i s  subjected to a ser i es of 

functi onal rel i ab i l i ty t ests .  Test i ng of some components i nc l udes destruct i ve t est i ng to determine how a 

component behaves . Nondestruct i ve test i ng i s  performed wit h  advanced i nstruments to detect hi dden f l aws . 

F i nal ly,  the weapons are reassemb l ed ,  gi ven qual i ty assurance tests and i nspect ions ,  and returned to the 

mi l i t ary stockpi l e .  

The preparation of f l i ght t est un its  fo l lows t he s ame pattern as l aboratory t ests through t h e  d i s

assembly stage. Then actua l  nuc l ear components are repl aced by simul ated components and the weapon i s  

reassemb l ed with i nstrument at i on to measure the weapon components'  response t o  dynamic  test s .  Th i s  reas

semb l ed dev i ce i s  cal l ed a joi nt test assemb ly  and i s  gi ven al l qual i ty  assurance tests and i nspect ions 

that a real weapon recei ves . When the j o i nt test assemb ly passes a l l  i nspec t i ons, it i s  del i vered to the 

Department of Defense to be tested at a mi l i t ary range. 

1 .4 . 3  Weapons Ret i rement 

Weapons reti rement i s  t he complete d i s assembly of a weapon no l onger desi red in the mi l it ary stock

pi l e .  The d i s assembly proceeds beyond t h at described for mai ntenance and modi f i c at io n .  The hi gh exp los ive  

components are separated from other components and then di sposed of  by  burn i n g .  The nucl ear materi al 

components are returned to other Department of Energy fac i l i t i es for rec l amat i on or recyc l i ng .  The other 

weapon components are d i sposed of by return i ng them to other manufact urers for refurbi shment , s a l v age,  or 

u l t imate di sposal . 

1 .4 . 4  H i gh-Explosi ves Research and Development Act i v i t i es 

This research and development work i s  to  prepare h i gh exp l o s i ves t h at have spec i fi c  performance char

acteri st ics  and other desi rab l e  physi cal , chemi cal , and thermal propert i es for use i n  nucl ear weapo n s .  No 

nucl ear materi al components are i nvo l ved.  Th i s  research requi res the synthesis  of new h i gh expl os ives by . 

chemi cal ly  process i n g  raw materi al s  avai l ab l e  from commerc i al source s .  These new expl osi ves then are 

subjected to a variety of tests and formul at ion processes to determine thei r compat i bi l ity with 

fabr i c at i on processes . Safety tests are performed to determi ne detonat i o n  sens i t i v i ty under various 

cond i t i ons . Exp los i ves are t ested for machi n i ng characteri sti cs and exp l o s i ve performance .  
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1 . 5  SAFEGUARDS AND SECUR ITY  FEATURES 

The object i ves of the Dep artment of E nergy S afeguards and Sec ur ity program are to prot ect the hea l t h  

and s afety o f  t h e  pub l i c  and t o  assure prog ram cont i n u i ty.  Protect i o n  i s  affo rded ag a i n st i ntent i on a l  

threat s  o r  act s  o f  t heft . 

The Department of Energy we apons prod uct i on f ac i l i t i es are protected i n  accord ance with t h e  

s afeg u ards and sec ur i ty  req u i rement s of  USDOE Orders : 

• DOE Order 5630 . 1 :  Co ntrol  and Accountab i l i ty of Nuc l ear Mater i a l , 

• DOE Order 5630 . 2 : Control  and Acco u nt ab i l i ty of Nuc l ear Mater i al s ,  B as i c  Pr i nc i p l es ,  

• DOE Order 5632 . 1 : Phys i c al P rotect i on of C l ass i f i ed Matter ,  and 

• DOE Order 5632 . 2 : P hys i c al Prot ect i on of Spec i al N u c l ear Mater i a l . 

The S afegu ards and Sec u r i ty program i s  an i ntegrated p l an i ntended to prevent a bre ach of sec u r i t y .  

Furt h ermore , t h e  program i s  des i gned s u c h  t h at the  con sequences of a securi ty  bre ach wo u l d  b e  mi n i mi zed . 

The S afeg u ards and Sec u r i ty pro g am  for the P antex P l ant i s  spec i f i c a l l y  des i gned to prevent l o s s ,  

theft o r  d i vers i on o f  mat eri a l s ;  t o  protect c l as s i f i ed i nformat i o n ,  and t o  protect agai n st damage , t heft , 

l o s s , or ot h er h arm to government property.  The S afeg u ards and Secur i ty f unct i on i nc l udes : phys i ca l  

s ec ur i t y ,  mat er i a 1 cant ro  l and account ab  i 1 i ty,  and emergency prep arednes s .  

Spec i f i c  d et a i l s  o f  the S afeg uards and Sec u r i ty program as i t  wo u l d app l y  to the p roposed act i on are 

c l as s i f i ed . The program i s  co nt i nuo u s l y  ev a l u ated  to assure adequacy.  
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2 . 0  COMPARATI V E  ANALYS I S  OF ALTERNAT IVES  

Th i s  c h apter h as four mai n object i ves . 

• To pro v i de b ackgro und i nform at i on on the P antex P l ant to est ab l i sh a cont ext for cr i ter i a be i n g 

con s i d ered as a bas i s for fac i l i ty des i g ns i nc l uded i n  some of the  al t ern at i ve s  ( Sect i o n 2 . 1 ) . 

• To i d ent i fy the  a l t ernat i ves con s i dered i n  t h i s  Env i ronment a l  Impact St at ement ( Sect i on 2 . 2 ) . 

These  desc r i pt i o n s  i nc l ud e t he  major  as s umpt i o n s  for each a l t e rn at i ve and fo rm t h e  bas i s  for 

an a l ys i s  of impacts .  

• To present conc l u s i ons  reg ard i ng en v i ro nment al i mp acts of Normal Operat i o ns and Co n struct i o n ,  

Pot ent i a l Acc i d ent s ,  and Re l ated Tr an sport at i o n  ( Sect i ons  2 . 3 ,  2 . 4 ,  and 2 . 5 ) . These  s ummary 

conc l u s i ons are g i ven i n  comparat i ve form to h i gh l i ght i s s ues and prov i d e  a b as i s  for j udg i ng 

s i g n i f i c ant d i fferences between t he  al t ern at i ves . Th e conc l u s i on s  are based o n  the  more det a i l ed 

i n format i on fo und i n  Chapt er 3 ,  wh i ch co vers descr i pt i ons  and an al yses of ex i st i ng env i ronmenta l  

cond i t i o ns , and Ch apt er 4 ,  wh i c h covers eva l u at i o n s  of env i ronmen t a l  imp act s expected i n  the  fut ure 

from e ach of  t he a l t ernat i ves . 

o To i d ent i fy t he Dep artment of E nergy ' s  preferred a l t ern at i ves and m i t i g at i ng meas u res i d ent i f i ed 

dur i ng t h e  co urse of the  st udy ( Sect i on 2 . 6 ) . 

2 . 1  BACKGROUND I NFORMATI ON 

2 . 1 . 1  B ac kgro und  I n fo rmat i on o n  E x i st i ng Pant e x  P l ant F ac i l i t i es 

The 3 700 hect are ( 9100 ac re )  P antex P l ant i s  l oc at ed i n  the P an h an d l e  of Te xas i n  Carson Co u nty about 

2 7  ki l omet ers  ( 1 7  mi l es )  nort heast of downtown Amari l l o ,  and 16 k i l omet ers (10 mi l es )  west  of downtown 

P a n h and l e  ( See F i g ures 2 . 1 . 1-A and 2 . 1 . 1 -B ) .  It was f i rst used in 1942 by the Army Ord n ance Co rps for 

l o ad i ng conven t i o n a l  ammun i t i o n  s he l l s  and bomb s d ur i n g Wor l d  War I I .  I n  1950 the .�tomic  Energy Commi s s i on 

st arted rehab i l i t at i ng por': i ons of t he or i g i n a l  p l ant and b u i l d i ng new fac i l i t i es for fab r i c a� i ng chem i c a l  

h i gh exp l o s i ves used i n  nuc l ear we apon s and f o r  fi n a l as semb l y  o f  nuc l e ar we apo n s . Du r i n g  t he  1960s and 

19 70s s i m i l ar operat i ons from f ac i l i t i es at C l ark s v i l l e ,  Tennessee ;  Med i n a ,  Texas ; and B ur l i n gt o n ,  I owa ;  

were con so l i d ated at the  Pantex P l ant . Du ri ng the  ent i re h i story of the Pantex  P l ant , new  co ns t ruct i o n  has 

been undert aken pe r i od i c a l l y  to pro v i de add i ': i o n a l  fac i l i t i es or to upgrade or rep l ace o utmoded 

struct ures . 

The major operat i o na l  areas and fac i l i t i es i nc l 1;de 

� t he Y i gh E x p l o s i ves F abr i c at i on and Weapon As s emb l y/D i s assemb l y  f ac i l i t i es where the operat i on s  

descr i belJ i n  Sect i on s  1 . 4 . 1 ,  1 . 4 . 2 ,  and 1 . 4 . 3  are c a rr i ed out ; 

11 the  Tempor ary Ho l d i ng f ac i l i � i es wl1 ere h i gh exp l os i ve supp l i es are k ept and where we apons ar�? 

tempor ari l y  he l d ;  

�� the  H i gh E xp l o s i ves  R e search and Deve l o pment Are a wh ere the o p e r at i ons  desc r i b ed i n  S ec � i on 1 . 4 . 4 

are c ar r i ed o ut ; 
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Fi gure 2 . 1 . 1-A. Pantex P l ant,  v i ew to the northwest . 

o the Fi.ri ng S i t es where qual ity assurance t est detonati ons i nc l udi ng those i nvo l v i ng depl eted 

urani um,  and experimental detonat i ons rel ated to research descri bed in Sect ion 1 . 4 . 1  and 1 . 4.4 are 

carri ed out ; 

o the Burni ng Ground where h i gh expl osi ves wastes are d i sposed; and 

o the Water Supply  and Sewage Treatment fac i l i t i es .  
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Fi gure 2 . 1 . 1 - 8 .  

The c irc le  is  an 
centered on the P antex P l ant s i te .  
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Spec i a l  fac i l i t i es at t he  Pant e x  P l ant i nc l ude As semb l y  Ce l l s ,  As s emb l y  Bays , and I g l oo s .  Ad d i t i o n a l  

i n format i on on the  ex i st i ng fac i l i t i es i s  i n  Sec t i on 3 .  Assemb l y  ce l l s  are where t h e  chem i c al h i gh 

exp l o s i ve mat er i al s and nuc l ear  mat er i a l s  are jo i ned to form a phys i c s  pac k age  ( Sect i o n  1 . 4 . 1 ) . The 

ex i s t i ng assemb l y  ce l l s  are spec i al l y d e s i gned st r uct ures c a l l ed "Grave l  Gert i es . "  Assemb l y  ce l l s  are 

d e s i 9ned to  mi t i g at e  the consequences of  an ac c i denta l  det onat i on  of  the h i g h exp l o s i v e .  The Gr avel  Gert i e  

wo u l d  l i m i t  the  phys i ca l  b l ast effect s ,  s uch  as overpres s ures o r  f l y i ng d eb r i s ,  t h at co u l d  i nj ure wo rkers  

o r  i nd uce  add i t i o n a l  expl o s i o n s  i n  adj acent wo r k  are as . Th e grave l  roo f i s  i nt ended to  l i m i t  potent i a l 

r e l ease of r ad i o act i v i ty by f i l t er i ng o ut much of t h e  n uc l ear mat er i al t h at co u l d  be d i sper sed by t h e  

deto n at i o n of  t h e  chem i c a l  h i g h  exp l o s i v e .  

Assemb l y  h ays are where t h e  phys i cs p ack ages from t he assemb l y  ce l l s  are p ut together  wi t h  the  rest 

o f  the we apo n ( Sect i o n  1 . 4 . 1 ) . The As s emb l y  Bays i nc l ude two struct ure  types  t h at d i ffer  s i g n i f i c ant l y  i n  

t h e i r c ap ab i l i ty t o  mi t i g at e  t h e  potent i al consequences o f  an acc i d enta l  detonat i o n .  B ays of t he  f i rst 

type are rooms in Wor l d  War I I  mun i t i o n s  bu i l d i ngs  ad apted by co nstr uct i ng rei nforced concret e sep arat i ng 

wal l s .  These  b ays are ho u sed i n  b u i l d i ngs  w i t h  ext er i or wal l s  d e s i gned to b l ow o ut and re l i eve b l ast 

press ure wi t h o ut s truct ura l co l l ap se of the b u i l d i ng .  The second type  was const ructed i n  t h e  1960s . Th e s e  

are r e i nfo rced conc rete rooms sep arat ed b y  e arth and h ave conc rete s l ab roofs covered b y  eart h . They are 

d es i gned  to  wi t h s t and f u l l y  the effect s of  an acc i dent al  det o n at i o n i n  an adj acent wc r k  p l ace .  

I g l oos  i nc l ude several t ypes of e art h-covered b un k er st r uct ures where h i g h-exp l o s i ve s upp l i es are 

kept and where  we apons  are h e l d  t empo rar i l y .  

2 . 1 . 2  B ac kgro und  o n  Des i gn Feat u res I nc l uded i n  t h e  A l t ern at i ves  

Two of t he  b i ggest d i fferences between the types of  fac i l i t i es i nco rpo r at ed in  the  def i n i t i ons of t h e  

v ar i o u s  a l ternat i ves  are t h e  degree o f  improved operat i on a l re l i ab i l i ty t h ey wo u l d  pro v i de  and t he  degree 

to wh i ch t h ey wo u l d  red uce the l i k e l i hood of  occ urrence or  m i t i g at e  t he  conseq uences of acc i d ent al  

deton at i on s  o f  h i gh exp l o s i ves . Th i s  sect i o n  prov i des t he  bas i c  descr i pt i on s  of  the feat ures  i ncorpo r at ed 

i n  ex i st i ng st ruct ures or ass umed to be i nco rpo r at ed tn t he  propo s ed s tr uct ures . The struct ura l  d e s i gn  

d i fferences are the  pr i nc i p a l  reason  for t he  d i fferences in  t he  amo unt and co st of  canst  ruct i o n  assoc i  a t ed 

wi t h  t he  v ar i ous a l t ernat i ves . 

Three l ev e l s  of operat i o n al re l i ab i l i ty and m i t i g at i on o f  potent i a l acc i dents are encomp as s ed by t h e  

v ar i o u s  al t ernat i v e s . 

o Ex i st i ng F ac i l i t i es--charact e r i zed by the  c apab i l i t i es of ex i st i ng f ac i l i t i es at the P antex P l ant 

and the  Iowa Army Ammun i t i on P l ant . 

o Current C r i t e r i a--ch aract e r i zed by the  e xpected c ap ab i l i t i es of new f ac i l i t i es d e s i gned to meet t h e  

Dep artment �f Ene rgy ' s current c r i t er i a app l i c ab l e  to  new const ruct i o n .  

• Enh anced Go al s--ch ar acter i zed by t he  expect ed c apab i l i t i es o f  new f ac i l i t i es des i gned t o  meet 

enh anced goa l s for ope r at i on a l rel i ab i l i ty  and acc i dent mi t i g at i on . Th e go a l s were  i d ent i f i ed as 

part of the  Dep artment of Energy ' s  p l ann i ng process and are be i ng cons i d ered for fut ure project s 

b as ed on feas i b i l i t y  and benef i t s  der i ved ( Sect i o n  1 . 1 ) .  These  go al s are mo re str i ngent t h an t ho se  

requ i red by  t he  c urrent c r i ter i a and i n  most c ases i nvo l ve s i gn i f i c ant l y  h i gher costs for  

rep l acement fac i l i t i es than c urrent c r i t e r i a .  
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The s i g n i f i c ance  of eac h of these  l eve l s i s  d i s cussed br i ef l y  be l ow .  

E x i st i ng F ac i l i t i es 

Many of t he st ruct ures at t he P antex P l ant and t h e  I owa Army Ammun i t i on P l ant were des i gned and b u i l t  

d u r i n g  Wo r l d  War I I  for convent i o n a l  muni t i ons  operat i o ns . The cr i t er i a used at t h at t i me addressed t h e  

s afety aspects o f  conven t i ona l  h i gh exp l o s i ves . They prov i ded feat u res to  prevent propagat i on o f  

acc i de nt al  exp l o s 1 0ns  i n  ot her h i g h  exp l o s i v e  I'Klrk  are as and to l i m i t  i n j u ry from b l ast pressure  or f l y i ng 

deb r i s  i n  nonexp l o s i ve operat i ons areas , p l ant b o un d ar i es ,  or major personnel  concent r at i on areas . These 

st r uct ures were  not b u i l t  to  prot ect wo rkers wi t h i n  t h e  st ructure or speci f i c al l y  to co nt a i n the rel ease 

of r ad i o act i ve mat er i a l s  in  t he event of an acc i dent . 

The fac i l i t i es b u i l t  d ur i ng t he 1950s and 1960s were b u i l t  to i ncre ase o perat i o n al re l i ab i l i ty and 

prov i d e  add i t i o n a l  acc i d ent mi t i g at i o n .  Th ese  fac i l i t i e s addressed add i t i o n a l  f actors  app l i c ab l e  to 

n uc l ear weapons o perat i ons and were de s i g ned to  l i m i t  the effect s of an acc i d ent so t h at operat i ons co u l d  

cont i nue  wi t h o ut d i srupt i o n i n  t h e  rest o f  t h e  p l ant . Exam p l es i nc l ud e t h e  Gr av e l  Gert i e  As semb l y  Ce l l s , 

w i t h  c ap ab i l i ty for l i m i t i ng re l ease of r ad i o act i ve mat er i a l  d i sper sed by an acc i dent al det o n at i o n ,  and 

t h e  Eart h - Covered As s emb l y  Bays , wi t h  t h e  capab i l i ty for prot ect i ng workers i n  one bay ag ai n s t  b l ast 

press ures from an acc i dent al det o n at i on i n  an adj acent b ay .  

Current Cr i t er i a 

The Current Cr i t er i a cont ai n spec i f i c  operat i ona l  re l i ab i l i ty des i gn requ i rements for st ruct ures  

hous i ng cert ai n  cl as ses  of  oper at i o n s i nvo l v i ng h i gh exp l o s i ves  ( USDOE 19810 ) .  Th ese  requ i rement s prevent 

d i s rupt i on of o perat i ons g i ven an acc i d ent and res u l t  in i mproved p l ant s afet y .  These req u i reme nts are 

( 1 )  preven t i ng pro pag at i on .Jf acc i d ent al exp l o s i o ns , 

( 2 )  prevent i ng fat a l i t i es or i nj ur i es to wo rk ers by l i m i t i ng press ure p u l ses i n  reg u l ar l y  occup i ed 

wo r k  are as o ut s i d e t h e  room i n  wh i c h  an ac c i den t a l exp l o s i o n  occ ur s ,  

( 3 )  preven t i ng f at a l i t i es o r  i nj ur i es t o  wo rk ers by l i m i t i ng st ruct ural  co l l apse o r  f l yi ng deb .... i s  i n  

regu l ar l y  occ u p i ed I'Klrk  areas  out s i d e t he room i n  wh i c h  an acc i d en ta l  exp l o s i o n  occurs , 

( 4 )  l i m i t i ng t h e  amo unt of rad i o act i v i ty t h at co u l d  be rel e ased from an Assemb l y  Cel l i n  wh i ch an 

acc i d ent a l  exp l o s i o n occ ur s ,  and 

( 5 )  prov i d i ng spec i a l protect i on for As s emb l y  Ce l l s  and As s emb l y  B ays to prevent t h e  i n i t i a� i on  of  

an acc i dent al  d et o n at i on  by  a tornado or  eart h q uake . 

Mo st of t h e  Current Cr i t er i a d es i gn req u i rement s  were ref i n ements  o f  d e s i gns u sed for t h e  f ac i l i t i es 

b u i l t  dur i ng t h e  1950s and 1 960s . As a resu l : , mo st of t hese  exi st i ng fac i l i t i e s meet some aspec t s  of the 

Current Cr i t er i a .  

E n h anced Goa l s 

Some des i gn goa l s pro v i d i ng operat i o na l  re l i ab i l i ty f e at ures i n  add i t i on to Current  Cr i t er i a are now 

b e i n g  ev al u at ed by the Dep artment of Energy for fe as i b i l i t y  and benef i t s  as part of  the ongo i n g p l ann i ng 

2 - 5  



and ev al u at i on pro cess  descr ibed  i n  Sect i o n . l . l .  Th ese  enh anced go al s add ress  t h e  s ame  f i v e  pri nc i p al  

requ i rements desc r i b ed for the Current Cr it eri a but wo u l d  prov i de h i gher l ev e l s  of operat i o n al re l i ab i l i t y  

and acc i d ent mi t i g at i on  (MHSM 1979C ) . The Enh anced Go a l s  �or�J u l d  protect peo p l e from pre s s ure  pu l ses , 

st ruct ural co l l aps e ,  and f l yi ng debr i s  i n  al l are as o ut s i de t he room of occ u rrence i n  add i t i o n  to t h e  

reg u l ar l y  occ u p i ed �or�Jrk are as a s  requ i red by the  Current Cri t er i a .  T h e  Enh anced Go al s �or�J u l d  requ i re 

Assemb l y  Bays , as we l l  as As s emb l y  Ce l l s ,  to l im i t  t he re l e ase of r ad i o act i v i ty t h at co u l d  be d i spersed by 

an acc i d ent a l  det o n at i o n .  Fi n a l l y ,  the Enh anced Go a l s  1\() U l d  req u i re more types of oper at i o ns  i n vo l v i ng 

h i gh e xp l o s i ves to be h o used i n  st ruct ures prov i d i ng t he h i ghest l ev e l  of overa l l re l i ab i l i ty and great est 

prot ect i o n  from potent i a l acc i dent s . 

2 . 2  DESCR I PT I ON OF ALTERNAT I VE S  

Three b as i c  a l t ernat i ves are cons i dered i n  t h i s  env i ro nment al i mp act st at ement . These a l t ernat i ve s  

i nc l ude poss i b l e  act i on s  that 1\() U l d  meet t h e  requi rement s bot h fo r cont i n ued operat i ons  and fo r new 

fac i l i t i es to accommod ate est ab l i s hed i ncre ased work l o ad sched u l es .  They prov i de a r ange of opt i ons  for 

l eve l s of improvement i n  re l i ab i l i ty ,  s af ety ,  and env i ro nment a l  protect i o n .  The s e  three  al ternat i v e s  

encomp ass ( 1 ) co nt i n ued operat i on and const r uct i on  of  new f ac i l i t i es at the  pres ent P antex P l ant , wh i c h  

cu rrent l y  i s  co n s i dered t h e  preferred al t ernat i ve , ( 2 )  resum i ng operat i o n s  at the  fo rmer l y  u s e d  Iowa Army 

Ammun i t i o n  P l ant , and ( 3 ) re l o c at i ng a l l  operat i o ns to the Dep artment o f  Energy ' s  H anford S i t e .  A 

cons i de r at i on t reat ed as part of Al t e rn at i ves 2 and 3 i s  termi n at i ng al l Dep artment of Energy 

we apons operat i ons at t he P antex P l ant . 

nuc l ear  

The a l t ernat i ves are  i d ent i f i ed by  the  as soci at ed s i te n ame as  shown i n  the  f i r st co l umn i n  T ab l e  

2 . 2-1 , Summary of Al t ernat i ves . Th e t ab l e  s umm ar i zes t he  major  feat u res  o f  t h e  al ternat i ves , i nc l ud i ng 

v ar i ous  opt i ons  w i t h i n  e ach a l ternat i ve ,  the appro x i mate  per i od of const r uc t i o n ,  t he tot al est i mated 

construct i o n  cost s , and the des i gn goa l s for operat i o n a l  re l i ab i l i ty and mi t i g at i on of  impacts  on the  

env i ro nment and wo rkers i f  an  acc i d ent were to occur . A l l  est i mat ed const r uct i on costs  are g i ve'l i n  

const ant  1981 do l l ars . Th i s  a l l ows the  econom i c  imp l i c at i o n s  and re l at i v e feas i b i l i t i es o f  t he 

a l t ernat i ves to be comp ared d i rect l y .  Act ual  expend i t ures i n  f ut u re years may be h i gher  because  of  

i n f l at i o n .  Add i t i o n a l det ai l on t h e  def i n i t i o n s  o f  the al t e r n at i v es  and  co st est i m at i ng i s  provi ded i n  

Schnurr 1982Fl . 

The al l - new p l ant o p t i ons  under the  I owa Army Ammun i t i ons  P l ant and Hanford S i t e  A l t ernat i ves are 

assumed to be des i qned to rneet the �nh anced Go a l s fo r operat i o n a l re l i ab i l i t y .  Th i s  was co n s i d ered 

approj:vi ate bec ause t he i ncrement al d i f ference in tot al cost between const ruct i ng an al l - new p l ant ( as 

oppo sed to rnajor  rep l acement of key fac i l i t i es such  as i n  P a n t ex  P l ant Opt i o n  3) b as ed e i t h er on  Current 

Cr i t er i a or Enh anced Go al s i s  re l at i ve l y  smal l .  Co n s eq uent l y , assumi ng the  o pt i o ns b ased on  Enh anced 

Go a l s 1\() U l d  be t h e  mo st  reasonab l e  b as i s  fo r an a l ys i s .  Th i s  cost cons i derat i on between the  two l e v e l s of 

operat i o n al rel  i ab i 1 i ty d : Jes not. neces s ar i l y  ho l d  for t ile P ant ex P l ant Opt i on 3 ,  bec ause t h ere are other  

ex i s t i nq fac i l i t i es t h at. wo !J l d  cont i n ue trJ be  used . 

2 . 2 . 1  P antex  P l ant A l ternat i v e 

The P antex  P l ant A l t ernat i ve i nc l udes f o ur opt i o ns . The f i rst  t h ree o p t i ons  prov i de v ar i ous l eve l s o f  

operat i on a l  re l i ab i l i ty .  Th e fn urt h opt i o n ass umes  cont i n u i 'l q  operat i o n s  i n  t fJe  ex i s t i ng fac i l i t i es and 

t h at no new c o n s t r uc t i on i s  bequn after 198 2 .  It i s  def i ned as t ne " No Act i o n "  a l t ernat i ve for t he purpo se  

of  t h i s env i ro n:qe nt a l  i rnpact st at ernent . Th e co s t  i nd i c at ed fo r th i s  opt i o n i s  as s o c i at ed w i t h  t he  

const ruct i on proj ects t h at c urrent l y  are und erway. 
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Act i o n  

PANTEX PLANT ALTERNAT IVE 
Opt i o n 1 :  New construct i on of  
spec i f i c a l l y  i d ent i f i ed 
f ac i l i t i es 

Opt i on 2 :  Major upgrade of  
ex i st i ng fac i l i t i es i nc l ud i ng 
s i g n i f i c ant new construc t i on 

Opt i on 3 :  Compl ete rep l acement 
of cert a i n major  pl ant fac i l i 
t i es w i t h  new const ruct ion  

Opt i on 4 :  E x i st i ng fac i l i t i es 
and fac i l i t i es current l y  under 
canst ruct i on ( " No Act i o n " )  

I OWA ARMY AMMU N I T I ON PLANT 
ALTERNAT IVE  

Opt i o n  1 :  Part i a l rel oc at i o n  
o f  wo rk l o ad 
( i nc l udes  po rt i o n  o f  P antex 
Opt i on  1 )  

Opt i on 2 :  A l l -new P l ant 
( comp l et e  r e l o c at i o n  of  
wo rk l o ad )  

HANFORD S I TE ALTERNAT I V E  
Al l -new P l ant ( comp l et e  
r e l o c at i on o f  wo r k l o ad )  

*See Sec t i o n  2 . 1 . 2 . 

2 . 2 . 1 . 1  Opt i o n  1 --New Co nstr uct i o n  

TABLE  2 . 2-1  

SUMMARY OF  ALTERNATI VES  

E st i m at ed 
Dat e s  for 
Comp l et i on of 
Co nstruct i o n  

1982-1987 

1991- 1993 

1993-1996 

1 985 

1993-1996  

1993-1996  

Est i mat ed 
Cost 

( $ Mi l l i o n s )  
( 1 981 v a l ues ) 

1 98 

664 

1239 

53  

2 1 6  

1488 

1 5 52 

Ope r at i on a l  Re l i ab i l i t y 
Des i gn L eve l * 

Ex i st i n g fac i l i t i es and 
Current Cr i t er i a  ap p l i ed 
to new con st ruct i on on l y  

Cur rent Cr i t e r i a app l i ed 
t o  upg r ad i ng and new 
construct  i on 

E n h anced Go al s for new 
const ruct i on 

E x i st i ng fac i l i t i es ,  
Current Cr i t er i a app l i ed 
o n l y  to f ac i l i t i es 
c urrent l y  und er co n
struct i o n  

Ex i st i ng f ac i l i t i es ,  
Current Cr i t er i a app l i ed 
o n l y  to new co nstruc t i o n  

Enh anced Go a l s  for new 
const ruct i o n  

Enh anced Go a l s for new 
const ruct i o n  

Opt i on 1 ass umes cont i nu i ng operat i ons  i n  ex i st i ng f ac i l i t i es and construct i on of 11  new proj ect s . 

These  proj ect s are expest ed to be const ruct ed i n  the  per i od from 1982 t h ro ug h  1987 as s hown i n  Tab l e  

2 . 2 . 1- 1 .  These projects are i nt ended to meet t he Current Cr i t er i a .  E x i st i ng struct ures wi l l  cont i nue to be 

u sed and wo u l d  not neces s ar i l y  meet al l the requ i rements of  t he  Current Cr i t er i a fo r new const ruct i o n .  Th e 

tot al  cost for t he 11 proj ects i s  est imat ed at $196 m i l l i o n .  Raz i ng the  o l d  b u i l d i ngs  wo u l d  cost 

appro x i m at e l y  $2 mi l l i o n ,  br i ng i ng the tot a l  co st for th i s  opt i on to $198 mi l l i o n .  
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No . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

1 1  

TABLE  2 . 2 . 1 -1  

PANTEX ALTERNAT I VE ,  OPTION  1 :  NEW  CONSTRU C T I O N  

F ac i l i ty 

Prod uct i on and Ass emb ly  F ac i l i t i es ,  
2 ass emb l y  cel l s ,  7 as semb l y  bays , 
l l i n ac b ay, HE serv i ce magaz i n e ,  
7 product i o n  mag a zi nes 

We apons Assemb ly  Fac i l i t i es ,  1 assemb l y  
ce l l ,  7 as s emb l y  h ays , l l i n ac h ay 

D amaged We apon Comp l ex 

We apo ns Assemb l y  Faci l i t i es ,  1 as semb l y  
c e l l ,  4 as s emb l y  bays 

We apon Assemb l y  Faci l i t i es ,  1 as semb l y  
c e l l ,  9 as semb l y  bays 

Remote Ho l e  Dri l l i ng Faci l i ty and Ag i ng 
Faci l i ty 

H i gh-Exp l o s i ves Deve l o pment Mach i n i ng 
F aci l i ty 

U n i ver s al Pi l ot P l ant 

A l t ernate  E nergy Source P roj ect 

Mai n Substat i o n  

E xp l o s i ves St agi ng F ac i l i ty 

I nter im  Test F i re F ac i l i ty 

Cost 
( $M )  

2 1 . 0  

4 1 . 0  

24 . 5  

28 . 3  

5 . 6  

10 . 6  

1 2 . 6  

46 . 6  

3 . 3  

0 . 7  

0 . 7  

Appro x i mat e  
Ca nst ruct i on 

Per i od 

09/81 - 07/83 

09/83 - 09/85 

Not  d etermi ned 

09/83 - 09/85 

09/83 - 09/85 

1 2 /82 - 03/34 

07 /82 - 03/84 

09/82 - 03/84 

05/84 - 1 2 /87 

08/83 - 04/85 

03 /82 - 1 1 /82  

01 /82 - 07/82  

Projects 1 t hrough 5 and  Proj ect 10 are nuc l ear we apons  operat i ons  f ac i l i t i es .  They i nc l ude t h e  

co nstruc t i o n  o f  add i t i o n a l  As semb l y  Ce l l s  and Assemb l y  Bays and var i o u s  rel at ed  suppo rt fac i l i t i es as 

l i sted . 

The tl't() As s emb l y  Ce l l s  now under const ruct i on as p art of Proj ect 1 wi l l  be s i m i l'ar i n  d es i gn to t h e  

ex i st i ng Gr avel  Gert i es .  These  two as s emb l y  cel l s  are i ntended t o  l i m i t  t h e  pot ent i al re l ease o f  

r ad i o act i ve mat er i a l s t o  the degree requi red by t he Current Cr i t e r i a .  Det ai l ed q u ant i t at i ve i n fo rm at i on  

on the fi l t er i ng cap a� i l i t i es of the gravel  roof  wi l l  be pro v i ded by tests  i nc l ud i ng an  act u al fi e l d  test  

to be cond ucted in  t he near fut ure at the Nevada Test S i t e .  

The add i t i o n al new assemb l y  c e l l s  i n  t he ot her projects wi l l  b e  e i ther a new-de s i g n ,  h e av i l y  l aced  

( i nt erwoven  he avy steel  rei nforc i ng bars ) ,  rei nfo rced concrete st ruct ure or a new-des i gn Grave l  Gert i e  

st ruct ure .  The cho i ce wi l l  be b ased on f urt her eva l u at i on of performance ,  i nc l udi ng the Gr avel Gert i e  

tests  not ed abo v e .  The new-des i g n ,  heav i l y  l aced  rei nforced co ncret e  cel l concept wo u l d h ave b l ast doo rs  
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and fast - act i ng- -bl ast val ves to cont a i n  the phys i c-a l  effects of an accidental detonat i o n  prevent i ng 

propagation and protect i ng workers i n  adj acent areas . The b l ast va l ves would prov ide the c apabi l ity for 

near ly  e l i mi nat i ng the potent i al release of rad ioact ive  mat eri al from an accidental detonat i on .  The new

des i gn Gravel Gertie  struct ure concept would  have the s ame type of b l ast doors but would  depend on the 

energy absorb i ng and fi l teri ng capabi l i ty of a suspended gravel roof to prevent propagat i o n ,  to pro v i de 

worker protection i n  adjacent areas , and to l imit t he release of rad i o act i ve materi al from an accidental 

detonat i o n .  

The Assembly Bays now under construct i on as part of Project 1 have heav i ly l aced, rei nforced concrete 

wal l s .  The remai nder of the new Assemb ly  Bays wi l l  be essent i al ly the same as the exi st i ng earth-separated 

Assembly Bays . Both types of new Assembly Bays wi l l  have concrete s l ab ,  earth-covered roofs s imi l ar to 

those on the exi st i ng  earth-covered Assembl y  Bays . Th i s  des i g n  meets current cri teri a .  

The proposed Damaged Weapon Complex would  b e  a l arger new-des i gn Assembly Ce l l  to house operat i ons 

for the hand l i ng of damaged nuc l ear w�apon s .  

Projects 6 and 7 are faci 1 i t i es to b e  bui lt i n  the H i gh Exp l o s i ves Research and Development area.  

These faci l i t i es wi l l  i nc l ude remote-contro l l ed h igh-exp los ive  machi n i ng bays to provide  greater 

operat ional rel i abi l i ty and wi l l  be used for synthesis  of h i gh exp l os i ves and devel opment of new h i gh

exp l o s i ve manufacturi ng processes . 

Project 8 i s  a smal l cogeneration pl ant produc i ng e l ectri cal power ( up to 2 . 9  megawatts)  and hot 

water by burn i ng low sul fur coal . Coal  storage and hand l i n g  faci l i t i es woul d i nc l ude a new rai l l i ne ,  a 

rai l road coal car unl oadi ng faci l ity, a coal pi l e ,  conveyors, a dry-ash hand l i ng faci l i ty, and an ash

set t l i ng are a .  Th i s  new pl ant wou l d  be des i gned to meet the appl i c ab l e  Env i ronment al Protect i on Agency and 

Texas Ai r Control Board standard s .  Baghouse f i l ters would  c l ean f l ue gas before d i scharge. The Department 

of Energy al so i s  consi der i ng an A lternate Energy Source Pl ant that wou l d  use a fuel other than coal . A 

natural gas-fi red or o i l -fi red pl ant i s  expected to be l ess cost ly to construct and eas i er to operate .  

These opt i ons are current l y  under considerat i o n ,  but of  the opt ions  under cons iderat i on ,  the co al-fi red 

p l ant would have. t he most rel at i ve impact . 

Project 9 i s  a new power substat i on i nc l udi ng switchgear , a transformer, a capaci tor bank,  ut i l ity 

met eri ng,  d i st r i b ut i on equi pment , and onsite  power l i nes for connection to local uti l i ty and exi sting  

P l ant di str i but ion systems . 

Project 1 1  i s  a new h i gh-expl os ive  test-fi re fac i l ity.  It would  cont ain emi s s i ons generated by a new 

type of test shot invo l v i n g  beryl l i um in add i t ion to depl eted uran i um .  ( Beryl l i um has not been i nvol ved i n  

prev i ous test shot s . )  The proposed fac i l ity wi l l  comply with Texas State A i r  Qual ity Standards .  The 

fac i l i ty is bei ng desi gned to cont a i n  only the new test shots wi t h  beryl l i um and re l at i vely smal l  amounts 

of h i g h  exp l o s i v e s .  The test shots i nvo l v i ng only depl eted urani um wi l l  cont i nue to be performed i n  the  

open as has  been done i n  the  past . 

2 . 2 . 1 . 2  Opt ion  2--Major Upgrade 

The Pantex P l ant A l t ernat i ve Opt i on 2 would i nvolve a major upgrading of t he nuc l ear weapon 

operat ions area and the h i g h  expl o s i ves development area. Th i s  opt ion assumes t he prior  comp l et i on of 

Opt ion 1 ( new const r uc t i on) descri bed above and proposes addi t i onal  new faci l i t i es and refur b i s hment of 
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ex i s t i ng  f ac i l i t i es .  Many of the ex i st i ng faci l i t i es wo u l d  be rep l aced or mod i f i ed to accommod at e  l es s  

h az ardous operat i o ns . Once rep l aced , t he o l der f ac i l i t i es co u l d  b e  decommi s s i oned and removed . The 

add i t i o n a l new const ruct i o n  co u l d  be st art ed between 1986 and 1988 . Co nst ruct i on wo u l d t ake  abo ut 5 years 

and c o u l d  be comp l et ed b etween 1991 and 1 993 . Upon comp l et i o n ,  t he ent i re p l ant wo u l d  meet t he Current 

Cri t eri a app l i c ab l e  to new const ruct i o n for protec t i ve des i g n fe atures ( Sect i o n  2 . 1 . 2 ) . Th e est i mat ed 

costs  for t he add i t i ona l  construct i on are abo ut $466 mi l l i o n ,  br i n g i ng t he tot al est i m at ed cost , i nc l ud i ng 

p r i o r  comp l et i o n of Opt i on 1 ,  to about $664 mi l l i on . 

The ex i st i ng h i gh-exp l o s i ve f abr i c at i on area now hou sed i n  Wo r l d  War I I  st ruct ures wo u l d  be tot a l l y  

repl aced by a new fabri c at i o n comp l e x .  Th i s  new cofllp l e x wo u l d have bays fo r h i g h  acc i dent pot ent i a l h i g h  

exp l o s i ve operat i ons s i m i l ar i n  des i gn t o  t h e  mono l i t h i c  rei nforced conc rete new-des i gn c e l l s .  The new 

b ays for moderat e  acc i dent potent i al h i g h-exp l o s i v es operat i on s  wo u l d be earth covered and roof  vented . 

The weapons assemb l y/d i s as s emb l y  area wo u l d use t he ex i st i ng Gravel Gert i e  assemb l y  ce l l s  and t he  

exi st i ng eart h -covered ass emb l y  b ays for l ower-h azard oper at i on s  or  wi t h  l ower l i m i t s  on al l owab l e  
quant i t i es o f  h i gh exp l o s i ves . The new assemb l y  ce l l s  wo u l d  b e  o ne o f  t he t wo  new-des i gn concept s . The new 

assemb l y  b ays wo u l d be s i m i l ar to the exi st i ng eart h-covered b ays . Operat i on a l  eff i c i ency wo u l d improve 

comp ared wi th  t he current fac i l i t i es bec ause mat er i al h and l i ng d i s t ances wo u l d  decrease by appro x i mat el y 

80% i n  mo s t  new f ac i l i t i es .  Wi t h  some rrod i f i c at i on and exp ans i on ,  most  of t he  support fac i l i t i es wo u l d  

con t i nue t o  b e  used . 

Mo st of t he e x i st i ng f ac i l i t i es i n  the H i gh E xp l o s i ves Deve l o pment Area wo u l d be rep l ac ed by new 

f ac i l i t i es .  New faci l i t i es woul d i nc l ude a h i gh-exp l o s i v es  fo rmu l at i o n f ac i l i t y ,  a h i g h-exp l o s i ve pres s i ng 

fac i l i t y, a spec i al projects f ac i l i ty,  a mat e r i al ana l ys i s  l aboratory,  and a h i gh-exp l o s i ves an al ys i s  

fac i l i ty .  

2 . 2 . 1 . 3  Opt i o n 3- -Major  Rep l acement 

Th i s  opt i on a s sumes t he comp l et i on of s ubst ant i al port i o ns of Opt i on l ( new const r uct i on )  to meet 

e s t ab l i shed wo rk l o ad sched u l es O 'l a'l i nt er i m  b as i s .  

Opt i on 3 i s  a comp l ete  repl ac ement of port i o ns of  t he P antex � l ant : the h i g h - e xp l o s i ve fab r i c at i o n 

are a ,  the nuc l ear  we apo n as s emb l y/d i s as s emb l y  are a ,  anci the h i q h - e xp l o s i ves ciev e l o pment are a .  

In  a l l c as e s ,  t h e  new faci l i t i es wo u l d  meet t h e  Enh anced Go al s for o perat i o n al re l i ab i l i ty d e s i qn 

feat ures . Oper at i o n a l  ef f i c i ency \'ll u l d improve the  most  comp ared wi t h  ex i s t i 'lg  fac i l i t i es bec ause  mat er i a l  

h and l i ng d i st ances wo u l d  decrease by  80% . In  add i t i on ,  t hese  new  f ac i l i t i es wo u l d  pro v i de t he h i g hest 

d egree o f  acc i dent mi t i q at i o n .  

The new const ruct i on  c o u l d  b e  st arted b et ween 1 986 and 1 988 . Co nst ruct i o n wo u l d  t ake 7 t o  8 ye ars and 

cou l d  be cor�p l et ed between 1993 and 1 99 6 . As part of Opt i on 3 ,  the ex i s t i ng fac i l i t i e s  wo u l d be 

d ecor1m i s s i o<1ed and re·noved . E s +. i rnat ed costs for the add i t i on al c on s truct i on are $ 1 1 39 m i l l i o 11 ,  b r i n ·� i 'l q  

t he  tot a l  est imat ed co s t s ,  i nc l ud i ng pr i o r conp l e t i on of  some project s i n  Opt i o n  1 ,  to  $ 1 2 39 mi l l i on . 

The h i g h-exp l o s i ves f ab r i c at i on port i on o f  t he a l l - new f ac i l i ty  wo J l d  be s i m i l ar to t he  new 

st ruct ures rvopo sed  under Opt i o n  2.  Al l of  the b ays W-:J u l d  be  s i :n i l ar i n  des i g n  tCJ the  mo no l i t h i c  

re i n fo rced conc rete new-des i gn c e l l s .  
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Tl1 e  weapon s as semb l y/ d i s as s emb l y  area  of t he  al l - new fac i l i t y  wo u l d emp l oy some of the  same types o f  

s truct ures proposed u n der Opt i on 2 .  The n e w  assemb l y  c e l l s  wo u l d  b e  one o f  t h e  two new- d e s i gn concept s .  

As s emb l y  bays i n  the  a l l -new fac i l i t y a l s o  wo u l d  be s i m i l ar i n  co nst ruct i o n  to the  mono l i t h i c  re i nf o rced  

conc rete new-des i gn assemb l y  c e l l s .  

The h i gh-exp l o s i ves deve l opment area wo u l d  be rep l ac ed comp l et e l y  by a mod u l ar st ruct ure b a sed on t h e  

s ame type o f  bay des i g n des c r i b ed ahove fo r t he  h i <j h -ex p l o s i ves  fabri c at i o n are a .  Al l f ac i l i t i e s wo u l d  

meet t he E n h anced Go a l s  for prot ect i ve d es i gn f e at ures . 

Opt i on 3 ass umes t he cont i n ued u se of ex i st i ng fac i l i t i es i n  ot her p arts  of t he P l ant . These i nc l ud e  

t he tempo rary ho l d i 0g are a ,  t h e  test  f i re and burn i 0g gro unds , t h e  wat er  supp l y  system and sewage 

t reatment p l ant , and some wareho uses . The A l ternate  E n ergy Source P ro j ect from Opt i on 1 a l so wo u l d  b e  

used . 

2 . 2 . 1 . 4  Opt i on 4 -- E x i st i ng F ac i l i t i es O n l y  

Th i s  opt i on ass umes cont i n u at i on o f  c u rrent operat i ons at t he P antex P l ant i n  t he e x i st i ng f ac i l i t i es 

( m i d - 1 98 1 )  and those  new fac i l i t i es al ready under construct i on by t he  end of 1982 ( T ab l e  2 . 2 . 1 -1 ) .  Fo r 

an a l yz i ng soc i oeconom i c  i mp act s ,  t he wo rk fo rce i s  assumed to rema i n at t he c urr ent s i ze .  

Opt i on 4 represents t he " No Act i o n"  a l t er n at i ve .  The P antex P l ant h as been i n  opera'.: i on for 30 years ; 

cont i n ued operat i o n s  i n  t h e  ex i st i ng fac i l i t i es represent t he  l east c h ange  from c ur rent co nd i t i on s , t h at 

i s ,  ma i ntenance of t he s t at us quo . The fac i l i t i es and o perat i on s  are t hose desc r i b ed i n  the  i nt roductory 

part of Ch apt er 1 .  Opt i o n 4 prov i d es no i mprovement s i n  operat i on a l  rel i ab i l i t y  des i gn feat ures  for t h e  

ex i st i ng fac i l i t i es .  The e x i s t i ng f ac i l i t i es d o  not offer t he f u l l l eve l  of protect i on t h at wo u l d  b e  

req u i red o f  new fac i l i t i es constructed  t o  meet t he Current Cr i t eri a ( Sect i o n 2 . 1 . 2 ) . 

2 . 2 . 2  I owa Army Ammu n i t i o n P l ant A l t er n at i ve 

The 7800 h ect are ( 19 , 300 acre)  I owa Army Ammun i t i on P l ant , approx i m at e l y  16 k i l omet ers ( 10 m i l es )  

west o f  downt own Bur l i ngton  ( F i g .  2 . 2 . 2-A ) , Iowa ,  i s  now operat ed for t h e  U . S .  Army t o  pro d uc e  

convent i o n al mun i t i ons  for t he m i l i t ary. A port i on of t h i s  p l ant was used from 1 947 t h ro ugh 1975 by 

predecessors  of the De partment of  Energy for pro d uct i o n  of  nuc l e ar weapo ns  before conso l i d at i ng t h e  

n uc l ear weapons operat i o ns at t he P antex P l ant . Th us , some of  the  spec i a l func t i on f ac i l i t i es - - as s emb l y  

c e l l s  and as s emb l y  bays--s i m i l ar t o  t ho s e  ex i st i ng at t h e  Pantex  P l ant co u l d b e  co n s i d ered for reu s e .  

A l s o ,  t h ere are many re l at ed s upport f ac i l i t i es t h at c o u l d  b e  con s i d ered for j o i nt u s e  i n  support of 

cont i n u i ng Army operat i o ns  and re l o c at ed Department of Energy nuc l e ar weapons  oper at i o n s . 

The I owa Army Ammun i t i on P l ant A l t ern at i ve i nc l udes t wo  o pt i ons . Both opt i ons ass ume common use of as 

many su ppo rt fac i l i t i es as wo u l d  be pract i c ab l e  under a j o i nt man agement ag reement bet ween t h e  U . S .  Army 

and t he Dep artment of Energy.  The fac i l i t i es t h at wo u l d  f a l l under t h i s  c at egory i nc l ude ex i st i ng 

t empo rary ho l d i ng bunkers , h i g h-exp l o s i ves  wast e  d i s po s a l  i nc i nerat o r s , and exi st i n g bas i c  ut i l i t i es 
syst ems . The f i rst opt i on a l so ass umes reuse of t he spec i a l  p u rpose f a c i l i t i es .  The second opt i on ass umes 

c o n st ruct i on of  an a l l -new fac i l i ty .  Bot h opt i o n s  meet t he  req u i rement for cont i n ued nuc l e ar weapo ns 

operat i ons and t he est ab l i s hed i nc reased wo rk l o ad sched u l e .  
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" i q u re 2 . 2 . 2 -A . R. e ·� i o n 3l s e t � i nq of I o wa t�rmy 
1\mr� u n i  � i o n  P l ant . Th e c i rc l e  i ·> an 8:1 rni l e  

( 1 30 k i l o met e r )  r ad i us c e n t e r ed on t h e  
P l � n t  s i � e .  

N 

� 
0 5 10 15 20 mi 

0 10 20 30 km 

2 -1 2 

M I S S O U R I  



2 . 2 . 2 . 1  Opt i o n  1 - - P art i a l Re l oc at i o n of  Wor k l o ad 

Opt i on 1 i s  a p art i al r e l o c at i on of n uc l ear weapons oper at i ons  from the  P antex P l ant to the  I owa Army 

Ammun i t i o n  P l ant . In add i t i o n  to the  j o i nt use of support fac i l i t i es ,  t h i s opt i o n  ass umes the  reuse of the  

port i on of t he I owa Army Ammun i t i on P l ant forme r l y  used for nuc l ear we apons operat i o ns . Th i s  wo u l d  i nc l ude 

both d i rect reuse of ex i st i ng fac i l i t i es wi t h  varyi ng degrees of ref urb i shment and some new const ruct i o n .  

Thus , the  operat i o n al re l i ab i l i ty and acc i dent m i t i g at i on c apab i l i t i es o f  the  st ruct ures wo u l d  b e  a 

m i xture  of Ex i st i ng F ac i l i t i es and Current Cr i t er i a ( Sect i o n  2 . 1 . 2 ) . Th i s  opt i o n  as s umes t h at 

appro x i m at e l y  25% of t he wor k l o ad projected for 1985 and beyond wo u l d  be h and l ed at the  I owa Army 

Ammun i t i o n P l ant and 75% wo u l d  be h and l ed at the Pant ex P l ant . 

The spec i a l -purpose and other prev i o u s l y  used fac i l i t i es are be i ng used c urrent l y  for a v ar i ety of  

U . S .  Army operat i o ns  i nc l ud i ng mun i t i o ns  product i o n ,  res e arc h ,  wareho u s i ng , and reserve  fac i l i t i e s for  

mob i l i z at i o n .  Several  of t he e x i st i ng Gravel  Gert i e  s t r uctures , i dent i c al  to those at the P antex P l ant , 

wo u l d  be refurb i shed wi t h  imp roved b l ast doo rs  and used as as semb l y  ce l l s ;  the  other Gr avel  Gert i es wo u l d  

be u sed as as semb l y  b ays . Some o f  the ex i st i ng e arth-cov ered assemb l y  b ays wo u l d  b e  reused and add i t i o n al 

assemb l y  b ays wo u l d  be const r uct ed . 

H i gh ex p l o s i ves f abr i c at i on wo u l d  be accomp l i shed i n  f ac i l i t i es prev i o us l y  u sed for s uch operat i ons . 

The best rem ai n i ng st ruct ures wo u l d  be se l ected from the ex i st i n g be l ow-g ro und and above-ground b ays to 

prov i de an adeq u ate  n umber of b ays for h i gh-exp l o s i ves f ab r i c at i o n . Ot her struct ures t h at wo u l d  be reu sed 

i nc l ude i nert as semb l y  and sto r age  are as , l aboratory areas , rad i o graphy fac i l i t i es ,  mac h i ne shop and 

rep ai r f ac i l i t i es ,  a s team gener at i on p l ant , a c h angehouse  and c afet er i a ,  and several  admi n i st r at i ve and 

t echn i c a l b u i l d i ng s . 

The P antex P l ant wo u l d  cont i nue to operate i n  i t s e x i s t i ng fac i l i t i es and t he new fac i l i t i es a l ready 

under const r uct i on i n  1982 ( Tab l e  2 . 2 . 1 - 1 ) . Th ese  struct ures are as s umed to be comp l et ed and used at the 

P ant ex P l ant . 

The f i n al major feat u re of the I owa Army Ammun i t i on P l ant Opt i on 1 i s  t he need to prov i de a l t er n at i ve 

rep l acement f ac i l i t i es fo r t he  d i s p l aced U . S . Army oper at i o n s . I n  part i c u l ar , the  Army h as i d ent i f i ed 

spec i f i c  l o ad i ng c apab i l i t i es and press l o ad i ng c apac i t i es i mport ant to t h e i r  product i on req u i r ement s 

( U SDOE 1g81B ) .  Th e rev i ew of faci l i t i es undertaken for t h i s  en v i ro nment a l  i�pact st atement a l so i dent i f i ed 

research and deve l o pment funct i o ns and s i gn i f i c ant space be i ng m a i nt ai ned i n  read i ness  for mo b i l i zat i o n .  

These  wo u l d have to be rep l aced . A pre l i m i n ary ev a l uat i on i n d i c ates  that the Army rep l ac ement faci l i t i e s 

wo u l d  c o st about $ 1 00 m i l l i on .  

The est i mat ed cost s  for refurb i shment and new const r uct i on to r e s ume n u c l ear we apons operat i ons  are 

abo ut $63 mi l l i on .  Th e cost s for the new construc t i on  as s umed to be comp l eted at the Pantex  P l ant und er  

t h i s  opt i on are  abo ut $53 m i l l i o n .  Therefo re , t he est i mat ed tot a l  costs for  i mp l emen t at i on of al l of t h i s 

opt i o n wo u l d be abo ut $2 1 6  mi l l i o n .  flo st o f  t he  req u i �"ed const ruct i o n probah l y  cou l d  be ac comp l i s h ed by 

1985 . 

2 . 2 . 2 . 2  Opt i o n 2--A l l -New P l ant 

Th i s  opt i on a s s umes t he  comp l ete r e l o c at i on of a l l Department of E nergy n u c l ear we apons opera� i o n s  

from t h e  Pant ex P l ant t o  a n  a l l -new p l ant l o c at ed wi t h i '1 t he  Iowa Army .1\mmu n i t i on  P l ant . Th e al l - new phnt 
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i s  as s umed to be t he  s ame concept u a l  des i gn as proposed fo r t he  maj o r  rep l acement opt i o n at t he  Pantex 

P l ant ( P antex P l ant A l t e r n at i ve ,  Opt i o n  3 ) . The ent i re fac i l i t y  wo ul d meet t he E n h anced Go a l s  for 

operat i on a l  re l i ab i l i t y  and acc i dent m it 1 g at i on .  Th i s  opt i on I'.O u l d  not requ i re mov i ng t he  Army operat i o n s  

from t he forme r l y  used n u c l e ar we apons fac i l i t i es .  Test f i re are as , h i gh-exp l o s i ve d i s po s al f ac i l i t i es ,  

exp l o s i ve ho l d i ng areas , and ot her  support funct i on s  wo u l d  be s h ared wi t h  t he  Army . 

The a l l - new p l ant wo u l d  be l oc ated i n  a c urrent l y  undeve l oped port i on of t he I o wa Army Ammun i t i on 

P l ant . To prov i d e space  and process  heat i ng ,  a co a l -fi red cogenerat i on p l ant ( t he  s ame as i dent i f i ed as 

Project 8 i n  P ant ex P l ant a l ternat i ve ,  Opt i on 1 )  wo u l d  be b u i l t  c l ose to  the  al l -new p l ant . A new s an i t ary 

sewage treatment fac i l i t y  1-.�J u l d  al so  be requ i red . De pend i ng on  when a dec i s i o n  co u l d  be mad e  to imp l ement 

t h i s  o pt i on ,  some port i ons of t he P ant ex P l ant A l t ernat i ve ,  Opt i on 1 ,  wo u l d a l ready be under const ruct i o n .  

Th ese  fac i l i t i es wo u l d be u sed fo r cont i n u i ng operat i o n s  over t he next sever a l  ye ars . Th u s , some 

con struct i on i mp acts and add i t i ona l  c o st s  wo u l d  be i nc urred at the P ant ex P l ant before a l l  operat i on s  

co u l d  be t r an sferred to the  Iowa Army Ammun i t i o n  Pl ant . Th e term i n at i o n of operat i on s  at the  Pantex P l ant 

i s  d i s cu s sed in Sect i on 2 . 2 . 4 .  Th i s  o pt i on c o u l d  pro b ab l y  be compl eted wi t h i n  the s ame per i od est i m at ed 

for  impl ement i n g  the  maj o r  rep l acement opt i on at t he  Pant ex P l ant ( Pantex P l ant Al t e r n at i ve ,  Opt i o n 3 ) . 

The e s t i mat ed cost for the  const r uct i on and refurb i s hment of f ac i l i t i es at t he I owa Army Ammun i t i o n  

P l ant i s  $ 1318  mi l l i on .  Ad d i t i on a l  est i m at ed costs  i nc l ud e  $32 m i l l i o n for tempo r ary ho l d i ng fac i l i t i es ,  

$7 m i l l i on for sec u r i ty ,  $ 16  m i l l i o n  for add i t i on al ro ad s ,  $42 m i l l i on for e l ect r i c al and wat er 

d i s t r i b ut i on systems and a s an i t ary sewage t reatment p l ant , and $20 m i l l i o n for decont ami n at i on  and 

decommi s s i on i ng of the P antex P l ant . The costs  for new const ruct i on as s umed to be comp l eted at t he P antex 

P l ant are $53 m i l l i o n .  Th e tot a l  est i m at ed cost of t h i s opt i on i s  $1488 mi l l i on .  

2 . 2 . 3  H an ford  S i t e  A l t er n at i ve 

The H anford S i te a l t ernat i ve ass umes b u i l d i ng an al l -new p l ant wi t h i n  the  147 , 800 hect are ( 360 , 100 

ac r e )  Dep artment of Energy Hanfo rd S i t e  near R i c h l and , Was h i ngton  ( F i g .  2 . 2 . 3-A ) . Th e Hanford S i t e  was 

s e l ect ed as a new l oc at i on for an a l l -new p l ant by a d et a i l ed s u i t ab i l i t y  eva l uat i on of pot ent i al s i tes  

( LAT.l\ 1981 ) .  

The new construct i on wo u l d  be e s sent i a l l y i dent i c al to t h at proposed i n  P antex P l ant A l t ernat i ve ,  

Opt i on 3 (Major  Rep l acement , Sect i on 2 . 1 . 1 . 3 ) . Th i s  opt i on wo u l d  res u l t  i n  meet i ng t he  Enhanced Go a l s fo r 

operat i o n al r e l i ab i l i ty and prot ect i ve d es i gn feat u res . Re l at ed s upport fac i l i t i es a l so wo u l d  h ave to be  

const ructed at t he  Hanford Si t e ,  a s  no such  fac i l i t i es now ex i st there . Th es e i nc l ud e  tempo rary ho l d i ng 

areas , t est f i r i ng s i t es ,  and waste l1 i gh exp l o s i ves d i s posa l  f ac i l i t i es .  A co a l - f i red , cogenerat i on p l ant 

( t he s ame as i dent i f i ed as Proj ect 8 in the Pantex P l ant A l ternat i ve ,  Opt i on 1 )  I'.Q u l d be b u i l t  c l o s e to 

the a l l -new p l ant for e l ect r i c i ty and space and process heat i n g .  A s an i t ary s ewage t reatment f ac i l i ty 

a l s o  wo u l d  be b u i l t .  

Some port i ons of the P antex P l ant A l t ernat i ve ,  Opt i on 1 ( New Const ruct i on ) ,  wo ,J l d  be under  

const ruct i on al read y .  Th es e str uct ures  l'oiJ U l d  he  needed for cont i n u i n g operat i on s  over t he  next  sever al  

year s .  Th u s ,  some const ruc t i on i mp ac t s  and add i � i o na l  costs wo u l d  be i nc urred at t he P antex P l ant before 

a l l oper at i o n s  co u l d he  t ran s f erred  to the Hanford Si t e .  Th e termi nat i on  of operat i o n s  at the Pantex P l ant 

i s  d i s c u s sed i n  Sect i on 2 . 2 . 4 .  Th i s  op� i on probab l y  c o u l d  be comp l eted wi t h i n  the s ame 10- to 1 3-year 

per i o d  est i mated  fo r i rnp l e:Tlent i ng the maj or  rep l acement opt i o n at the Pantex  P l ant ( P antex  P l ant 

A l t ernat i ve ,  Opt i on 3 ) . 
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Re·:J i o n al s et t i ng of H an f o rd S i t e . 
The c i rc l e  i s  an 80 m i l e  ( 1 30 k i l o met e r )  r ad i ·J s  
c e n t e r ed o n  t he P l a nt s i t e .  
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Th e est i m at ed cost s o f  the  Hanford S i t e  a l t ernat i ve i nc l ud e  $1379  mi l l i on for nuc l ear we apons 

operat i on f ac i l i t i es ,  $33 m i l l i o n  for t empor ary ho l d i ng f ac i l i t i es ,  $7 mi l l i on for sec u r i t y ,  $16  mi l l i on 

for add i t i on a l ro ad s ,  $44 mi l l i o n  fo r el ect r i c a l  and wat er d i s t r i b ut i o n syst ems and a san i t ary sewage 

t reatment p l ant , and $20 mi l l i o n  for t he decont am i n at i on and d ecomi s s i o n i ng of  the P antex P l ant . Th e 

costs  fo r new const ruct i on assumed to be comp l et ed at the Pantex  Pl ant under t h i s opt i on are $53 mi l l i o n .  

The t o t a l cost o f  t h i s  a l t er n a t i ve i s  $ 1 552 mi l l i on .  

2 . 2 . 4  Termi n at i on of a l l Dep artment of  En ergy Nuc l e ar Weapons Operat i o ns  at the  P antex P l ant for  

Compar i son P urposes  

Termi n at i on of operat i ons at  P an t ex P l ant  is  addressed to pro v i de a b as i s  for  ev a l u at i ng the  

env i ro nment a l  consequences  of the Iowa Army Ammun i t i o n  Pl an t Opt i o n  2 and the  Han ford  S i t e  Al t ernat i ve 

t h at i nc l udes c l o s i ng t he P antex P l ant . An i mmed i ate  shut down of t he P an t ex P l ant wo u l d  i n vo l ve remova l  of  

a l l equ i pment , shutt i ng down power syst ems , l oc k i ng doo r s , and  l eav i ng and  i s  est i mated to co st  $1 3 

mi l l i o n .  Th i s  wo u l d  k eep the  f ac i l i ty  pot ent i a l l y u s ab l e  for other government operat i o n s ,  s ubsequent 

remo b i l i z at i o n to perfo rm nuc l ear weapo n mai ntenance and ret i remen t operat i on s ,  or the  poss i b l e  sa l e or 

l e ase to pr i v ate  i nd u st ry .  A mo re exten s i ve s hutdown wo u l d  i nvo l ve c l e anup of a l l  !1 i gh exp l o s i ves res i d ues  

and demo l i t i on of al l st ruct ures . L i mi t ed c l eanup and  rest o r at i on of some port i o n s  of the s i t e  ( s uch as  

d ep l eted uran i um  in  the  t est f i r i ng areas  and  the  h i gh-exp l o s i ves d i s posal areas ) wo u l d  be  needed . Th i s  

act i on i s  est i mat ed  to cost at l east $20 mi l l i on .  Once such a c l eanup  and demo l i t i on were  accomp l i s hed , 

t he s i te co u l d  be used s afe l y  for a l most any purpo s e ,  from farmi ng and ranch i ng to some ent i re l y  d i fferent 

i nd u st r i al operat i on . The cost of const ruct i on t h at i s  a l ready und erway at the Pan t ex P l ant i s  $5 3 

m i l l i o n .  The est i mat ed tot al  cost of t ermi nat i on i s  $73 m i l l i on .  

2 . 3  ENV I R ONMENTAL EFFECTS OF NORMAL OPERAT I ONS  I N  PLANT FAC I L I T I ES AND NEW CONSTRUCT I O N  

Th i s  s ec t i on s ummar i zes env i ronment al  i mp act s from normal operat i ons  and construct i on as soc i ated w i t h  

e ach of t h e  al ternat i ves . The ev a l u at i ons  are presented i n  comp arat i ve form to emphas i ze cont rasts  or 

s i m i l ar i t i es bet ween the a l t ernat i ves . 

Major env i ronment al  t o p i ca l  areas are treat ed i n  sep arat e s ub s ect i ons w i th comparat i ve i n format i on on  

a l l a l t ernat i ves  cont ai ned wi t h i n  t h at topi c .  Th i s  s ame pattern  i s  used  i n  Ch apters 3 and  4 to ai d i n  

cros s- referenc i ng for ad d i t i ona l  det a i l .  The major top i ca l  areas i nc l ude  the  fo l l owi ng . 

A i r 

Wat er 

Terrest r i a l  Reso urces 
Eco l ogy 

Land Use and Agr i cu l t ure 

Env i ronment al R ad i at i on and R ad i o act i v i t y  

Energy Resources 

Empl oyment and Po p u l at i on 

Econom i c s  

Commu n i ty Resources  

Cu l t ura l Re sources and Nat i ve Amer i cans  

Hea lth  and S af et y  
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Most of the  i nformat i on i n  t h i s  imp act st atement pert ai n i ng to current cond i t i o n s  i s  b ased  on d at a  

for c a l e ndar ye ar 198 1 .  Th i s  was done t o  prov i de a common b as i s  for comp ari sons . I n  t he c ase of economi c 

cond i t i on s  p art i c u l ar l y , some ch anges h ave  occurred i n  1982 t h at undo ubt ed l y  h ave  affect ed quant i t at i ve 

v a l ues for s uch t h i ngs  as unemp l oyment and s a l e s .  However,  for economi cs as we l l  as ot h er areas of t h e  

n at ur al o r  soc i a l  env i ro nment , there i s  no reason t o  be l i eve t h at use o f  1982 ca l e ndar ye ar d at a  wo u l d 

ch ange any fun d ament a l  conc l u s i ons . 

2 . 3 . 1  A i r 

A i r  qua l i ty at a l l t h ree s i tes  i s  genera l l y  good . Amb i ent ai r concent r at i o ns  of po l l ut ants  from 

nuc l e ar we apon s  operat i on s  are qui te sm a l l ( typ i c a l l y  l es s  t h an 1% ) comp ared wi t h  Feder a l  or state 

st an d ards ( Sect i on 3 . 2 . 1 . 1 ) . Th i s  i ncrement wo u l d not c ause a v i o l at i on of amb i ent air st and ards for any 

l o c at i on con s i dered under the  vari ous  a l ternat i ves . 

2 . 3 . 2  Wat er 

Water Supp l y  

An adeq u ate wat er s upp l y  for n uc l ear we apons operat i ons  ex i sts  at a l l t h ree l oc at i on s .  Normal  p l ant 

act i v i t i es wi l l  not s i gn i f i c ant l y  affect the av ai l ab i l i ty of ei t h er surface or gro u ndwat er at or adj acent 

to the s i t es .  The expect ed annual use of abo ut 1 . 5  bi 1 1  i on 1 i t ers ( 400 m i  1 1  i on g a l l on s )  i s  about the s ame 

at al l t hree s i t e s . 

Water p ump age for the  P antex P l ant i s  about 1% of t he tot al  for Carson Co unty.  The use at the P ant e x  

P l ant i s  abo ut the  s ame as i s  used t o  i rri g at e  490 h ect ares ( 1 200 acres )  of crop l and  under typ i c a l  

l i mi ted i rr i g at i on pract i ces  i n  t h e  are a .  An area equa l  to t h e  ent i re P antex P l ant s i te u ses abo ut 8 t i mes 

more water  for agr i c u l t u r a l  i rr i g at i on t h an i s  used for the p l ant operat i on s  ( Sect i on s  4 . 1 . 2 . 1  and 

4 . 1 . 2 . 4 ) . 

Water us age at the  I owa Army Ammun i t i on P l ant wo u l d  es sent i a l l y do ub l e .  Water av a i l ab i l i ty from the  

c i ty of  Bur l i ngt o n  present s no  prob l em .  The  s ha l l ow wat er t ab l e  ��i l l  requ i re fi t t i ng  b u i l d i ng s  wi t h  

wat erproof fo undat i ons and dra i n age t i l e syst ems ( Sect i ons 3 . 2 . 2 . 2 and 4 . 1 . 2 . 2 ) . 

The add i t i o n al water u s age at the H anford S i t e  wo u l d  represent l ess  t h an 1% of current u s e ; 

mo reo v er , an abundant supp 1 y i s  av ai 1 ab 1 e from the  Co 1 u.11b i a Ri ver . 

L i qui d Wastes 

The P antex P l ant l i qu i d  eff l uents h ave no s i gn i f i c ant i mp acts on water q u a l i ty and conform to Tex as  

d i sc h arge requ i rement s .  Th e eff l uent s I'I)U l d  be s i m i l ar i n  quant i ty and  qu a l i ty fo r each  al ternat i v e .  

These eff l uents d o  not create  a t o x i c  chemi c al prob l em  for t he P antex P l ant , and n o  prob l em i s  e xpected at 

e i t h er a l t ernat i v e s i t e . 

L i qui d eff l uent s  are d i sc h arged and cont ai ned ons i t e at t he P antex P l ant . Most ev aporat e ;  some 

acc umu l ate in an o n s i t e  p l aya and h ave been used for i rri g at i on . P l ant oper a t i ons  h ave  produced no 

s i gn i f i c ant effect s on  the qua l i ty of  surface or groundwat er .  The q u a l i ty of  wat er prod uced by o n s i t e  

supp l y  wel l s  i n  t h e  Og a l l a l a  aqui fer s hows no ev i dence o f  any change  i n  chemi c a l  qua l i ty s i nce  1 94 2 ,  when 

the f i rst we l l  was dr i l l ed . 
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Treat ed l i q u i d  waste  eff l uents wou l d  be d i s ch arged i nt o  surface wat er  at the  Iowa Army Ammun i t i o n  

P l ant { Sect i on 4 . 1 . 2 . 2 ) . These wou l d  requi re an Env i ronmenta l  P rotect i o n  Agency N at i o n al Po l l ut ant 

D i sch arge El i m i n at i on Syst em permi t for d i scharge  to surface wat er { Sect i on 3 . 2 . 2 . 2 ) . At the Hanford S i t e ,  

i nf i l t rat i on ponds wou l d  b e  const ructed for d i spo s al o f  t he treat ed effl uents { Sect i on 4 . 1 . 2 . 3 ) . 

2 . 3 . 3  Terrest r i a l  Resources 

N atural reso urces wi 1 1  not be affected by normal  p l ant operat i ons at any a l t ernat i ve s i t e .  If  t h ere  

were cont ami n at i on of surf ac e or gro undwat er , soi l ,  or sed i ment by rad i o act i ve ,  or chem i c a l  const i t uent s ,  

cont am i n at i on co u l d  be ret a i ned ons i te and wo u l d  not become a h az ard to the  offs i t e  env i ronment . 

The l argest vo l ume of so l i d waste generat ed at t he P ant ex P l ant i s  uncont am i n at ed o rd i n ary t r ash , 

c afeteri a was t e ,  and const ruct i o n debri s .  These  are adequat e l y h and l ed by a san i t ary l andfi l l  operat i o n .  

S i m i l ar operat i ons  cou l d  be est ab l i shed at e i t h er a l t ernate  s i te for t h i s  k i nd o f  waste wi t ho ut creat i ng 

s i gn i f i c ant env i ronment a l  impact s .  Th e opt i on s  i nvo l v i ng maj or  con st ruct i o n  and demo l i t i o n  of o l d  

bu i l d i ngs wo u l d  contr i b ute  l arger vo l umes o f  const ruct i on debr i s  for l i m i t ed per i ods o f  t i me . 

O n l y  o ne un i que t errest r i al  reso urce i s  found at any of t he three s i t es . The l ast free- f l owi ng reach 

of  the  Co l umb i a  Ri ver passes through the  Hanford S i t e  { Sect i o n  3 . 2 . 4 . 3 ) . I n  add i t i o n , the Hanford S i t e  has 

s h al l ow gro undwat er aqu i fers t h at c urrent l y  rec e i ve rech arge from s urface ponds and show some 

cont am i n at i on from rad i o act i ve wastes  { S ect i on 3 . 2 . 3 . 3 ) . . 

No geo l og i c  h a z ards ( s uch as major fau l t s ,  l and s ub s i dence ,  or h i gh s e i smic potent i a l )  are found at 

e i t her the  Pantex P l ant or Iowa Army Ammun i t i on P l ant . However , t hree  surface fau l t s  have  been rec ent l y  

fo und o n  the H anford S i t e  con s i dered c ap ab l e  o f  t r i gger i ng eart h q u ak es ( Sect i o n  3 . 2 . 3 . 3 ) . None o f  the  

t hree s i tes  are known to  have  mi nera l  depo s i t s  that co u l d  be prof i t ab l y  mi n ed . No ne  of the  s i t e s  current l y  

h ave eros i on or dra i n age pro b l ems t h at mi ght be aggravat ed by p l ant act i v i t i es ( Sect i ons 3 . 2 . 3 . 1 , 3 . 2 . 3 . 2 ,  

3 . 2 . 3 . 3 ) . 

2 . 3 .4 Eco l o gy 

A l l t hree s i t es are equa l l y accept ab l e  from a pure ly  eco l og i c al st and po i nt .  Though spec i es d i vers i t y  

v ar i es great l y  amon g  s i te s  and three d i st i nct l y  separat e  eco syst ems are i nvo l ved , none of t h e  s i tes  

cont ai n  u n i que h ab i t at s  requi red for  known threat ened or endangered spec i es .  I n  add i t i o n ,  none of  t h e 

propo sed s i t es adver s e l y  rest r i cts  known or est ab l i s hed mi g r atory co rri dors  used by wi l d l i fe .  

An act i ve eco l o g i c ,3 1  man agement pro gram e x i sts  at t h e  Iowa Army Arrrnun i t i on P l ant ; however , a det a i l ed 

t hreat ened and/or end anqered spec i es ev a l u at i o n  h as not been perfo rmed . To i nsure  that no prob l ems ex i st ,  

s uch a s t udy of  the propo sed const ruct i on s i t e  wo u l d  be neces s ary b efore construc t i on .  Furt h er s t ud i es are 

not needed at the other two s i t es ( Sect i o n  3 . 2 . 4 ) . 

Desp i t e  t empor ary construct i o n-re l at ed d i srup � i o n ,  re l e ases to t he e nv i rons wi l l  not cons t i t ute  a 

hea l t h  h a z ard nor wi l l  t he  re l e ases  adv er s e l y  affect the  est ab l i s hed nat u r a l  food cha i n s  at any of t h e  

t h ree a l t ernate  s i t e s .  Sma l l  port i ons o f  t he eco syst ems wo u l d  b e  dest royed b y  const ruct i o n ;  however ,  none 

of th e u11d i st urbed port i ons  of  the  ecosyst ems � u l d  show s i g n i f i c ant ad v er s e  impact s fro1� the dest ruct i o n 

of the ant i c i pated 20 hect ares ( 50 acres )  rJ f h ab i t at .  
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� . 1 . 5  L a n d  Use/Agr i c u l t ure 

:. a n d  'l s e  

�one J f  t he A l t ernat i ves o r  t h e i r  Opt i ons shou l d  res u l �  i n  any s i gn i f i c ant c h anges i n  l and uses 

: v ,  . . , , ,, , 1 i ·1 q  ". h "  !"e d e r a l  Go vernment-own ed s i t es . No  new l and wo u l d  h ave t o  be acq u i red to imp l ement any of 

U< ·' c · : w. � ·· uc � i n n � l t e�" n at i ves . N ormal p l ant operat i ons wi l l  not res u l t  in  negat i ve l and-use i mp act s .  

!l. gr i c u l t u ro 

N ,J n n 1 p ' ,mt o p e r at i o ·1s sho u l d  not affect agr i c u l t ura l  prac t i ces s u rround i ng any of the  t h ree s i t es . 

11 s :1ror: i a " ·; t : 1d y \va s  do 'l e to  eval u at e  t he  impact s of pot ent i a l cont am i nants  on ag r i c u l t ur a l  prod uct s grown 

nn ur· '1 e a �'" t he fl <J n t ex P �  ant ( \�e n ze l  1 982A ,  Buh l  1 982 ) . Th i s  st udy h as shown t h at norma l  operat i ons at the  

? a rr t e x  P i an t  do 'l O t  re� u l t  i n  rad i o act i v i t y  me asurab l e  abo ve bac kg round l eve l s  i n  any of the agr i c u l t u r a l  

fl•" < Jd uct s ( Se c t i o n  3 . 2 . 5 . 1 ) . 

Thi.' '' a n furd S i t. ':'  i s  t he area l e ast va l u ab l e  from an agr i c u l t ur al st andpo i nt .  A l l crops i n  t he  r· eg i o n  

·; 1J l · · · ·. • u n rl ' 1 q t h e  'ian f J rd Si �e  req u i �e supp l ement a l  i rr i g at i o n t o  grow we l l .  The c arryi ng  capac i t y o f  
n a t. ,n· a l  nnqe f u ..- s .Jppo r t i nq q r az i ng l i vestock  i s  q u i t e  l ow ( Sect i on 3 . 2 . 5 . 3 ) . 

T h l' iJr e �  aro u r1d the  P ant.ex  fJ l ant i s  i nt ermed i at e i n  agr i c u l t ura l  v a l ue .  R a i nfa l l i s  v ar i ab l e  and 

c rops  f r e n ue � t l y  req u i <"e supp l emen t a l  i rr i g at i on .  Ranch i ng i n  the  reg i o n  i s  c h aract e r i zed by cow-c a l f  

opera�  i o n s .  N at ura l  r anqes h ave  an i nt ermed i at e  c arryi ng c ap ac i ty for g r az i ng ( Sect i on 3 . 2 . 5 . 1 ) . 

Of t he  t h ree a l t er n at e  s i t es ,  t he I owa Army Ammun i t i on P l ant i s  l oc at ed on the  most prod uct i v e  

agr i c u l t ur a l l and . Th e qr ,J wi n q seas o 'l and ra i n f a l l patterns  perm i t  growi ng  near l y  any row crop . No 

s up p l ement al i rr i q at i on i s  requ i red for c ro p s .  L i vestock operat i ons are run t yp i c a l l y  as sm a l l  feed l ot s ;  

t he  carry i n g  c ap ac i t i es o f  ranges  for grazi ng are very h i g h  ( Sect i on 3 . 2 . 5 . 2 ) . 

P r i me and U n i que F arm l and ,  as def i ned by the U . S .  So i l  Conservat i on Serv i ce ,  e x i sts at both the  

P ant ex  Pl ant and I owa Army Ammun i t i on P l ant . Th i s  c l ass i f i c at i on  at the  Pant ex  P l ant i s  app l i c ab l e  on l y  

when the  l and i s  i rr i g ated ( Sect i on 3 . 2 . 5 . 1 ) . 

2 . 3 . 6  E nv i ro nmen t a l  R ad i at i on  and R ad i o act i v i t y  

R ad i o l o g i c a l Effect s 

A l l  t h ree b a s i c  a l t ernat i ves are eq ua l l y  accept ab l e  from a r ad i o l og i ca l  st andpo i nt i n  t h at t h e  

effect s o f  norm al  operat i ons  are neg l i g i b l e .  Th e average added l i fet ime  ri s k  of  cancer t o  an i nd i v i du a l  

wou l d  b e  l ess  t h an 1 c h ance i n  a b i l l i o n  per year of  expo s ure f o r  e ach of  t he t hree s i t es .  T h e  average  

added  r i s k  o f  genet i c  d i sorder in  al l subsequent generat i on s  i s  l ess  t h an 1 d i s o rder per  b i l l i on offspr i ng 

for e ach s i te per ye ar of exposure .  For comp ar i so n ,  t hese r i sks  are al l l ess t h an 0 . 001% of those  from 

natura l  b ackground  rad i at i on .  

The h i ghest added l i fet i me r i sk of c ancer for t he max i mum expo sed i nd i v i d u a l for any o pt i o n  

cons i d ered here i s  1 _ ch ance i n  31 mi l l i o n  per ye ar o f  expo sure . Est i mat es of  t h e  correspon d i ng  genet i c  

r i sk for t he max i mum exposed i nd i v i d u al ranged from 1 d i so rder i n  500 m i l l i on offspr i ng to 1 d i sorder i n  

3 1  mi l l i o n  offspr i ng per year of expo sure . 
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R ad i o l o g i c a l Doses  

The  i nc rement al  r- ad i at i on dose frorn normal  p l  at1t  operac i o ns  i s  ext reme l y  sma l l  compared w i th  n at ur a l  

b ac kground  r- ad i at i on .  Tab l e  2 . 3 . 6- l  pres ents  t he  b ac k g r-o u n d  d o s e s  at1d oper a t i o n a l d o s e s  f o r  the  max i m um 

exposed i n d i v i d u a l  at e ach  s i t e .  

Background  

Current  operat i o n s** 

Fut ure operat i ons** 

i nc l ud i ng max i mum 

imp act from any 

opt i o n  

TABL E  2 . 3 . 6-1 

RAD I OLOG I CAL DOSES F R OM BACKGROUND AND  N O R MAL O P E R A T I ONS  

Do se  in  mi l l i rems per ye ar  of exp o s ure* 

I o wa Army 

P ant ex P l  ant Ammun i t i on P l ant 

Who l e  Who l e  Who l e  

Body Lung  Bo ne  Body  Lung  Bo n e  Body 

106 306 291 85 285 2 70 82 

<0 . 01*** <0 . 0 1  0 . 08 <0 . 0 1  <0 . 01  <0 . 01 0 . 4  

0 . 23 0 . 68 3 . 1  0 . 1 9  0 . 56 2 . 5  0 . 03 

Hanford S i t e 

� Bone 

282 267  

0 . 02 1 . 3 
0 . 08 0 . 35 

*The Dep artment of Energy R ad i at i on Prot ect i on St and ard for i nd i v i d u a l s  i n  t he general p ub l i c  i s  500 

m i l l i rem a ye ar who l e  body and 1 500 m i l l i rem a year l ung s  and bon e .  

**Dos es are 50-ye ar dose  comm i tment s per ye ar o f  expo s ure . 

***< me ans  " l es s  t h an . "  

R ad i o l o g i c a l  R e l eases  

The doses  i n  t he prev i o us sect i on are  b ased on  a l l t he  re l e ases d i s c u s sed i n  t he next t h ree 

p aragraph s . No rel e a s es of p l uto n i um wo u l d occur  under norma l  operat i o ns reg ard l es s  of l oc at i on .  

Dep l et ed Uran i um .  Rout i ne re l e ases  of d ep l et ed u r an i um res u l t  from exp l o s i ve t est s hot s  and to  a 

much l es s er ext e nt , from operat i on s  at the  b urn i ng gro u n d . The  number of test s h a s  dec l i ned s i gn i f i c ant l y  

i n  recent ye ars . Test shots  are expect ed to  res u l t  i n  fut ure re l eases  of d e p l eted u r an i um of l ess  t h an 

10 k i l ograms  ( 22  pou n d s ) a year . A spec i a l  a i r s amp l i ng pro gram conducted  for t h i s env i ronment a l  i mp act 

s t atement s h o wed c u rrent amb i ent a ir concentrat i ons  of dep l et ed uran i um at and beyond t he bound ary of the 

P antex  P l ant to  be l es s  t h an 0 . 01% of the  Dep artment of Energy Co ncentrat i o n  Gu i des . S i m i l ar rel eases  of 

u r an i um wo u l d  be expect ed under any of the a l ternat i ves . 

Tr i t i um .  Tr i t i um em i s s i ons  from n u c l ear we apons operat i on s  wo u l d  be n e g l i g i b l e  under any of t h e  

a l t e r n at i ves . E v a l u at i on o f  current operat i o n s  at the  Pantex  P l ant have  shown ann u a l  a i rborne  em i s s i on s  

to b e  l es s  t h an 0 . 1  Cur i e .  
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Co a l - F i red Power P l ant . Nat ur a l l y  occurr i ng  rad i o i sotopes  of  ur an i um and t hor i um and t he i r dec ay 

prod uct s wo u l d  be r e l e ased by t he propo sed c o a l - f i red power p l ant under any of t h e  a l t e r n at i ve s .  These 

r ad i o i sotopes  are fo und  in  trac e  amo unts  in  al l co al . 

R ad i o l og i c a l Wastes  

The P antex P l ant generates  abo ut 6 to  7 c ub i c  met ers ( 200 to  250 c ub i c  f eet ) of so l i d waste with  l ow 

l eve l s  o f  rad i o act i v e  cont ami n at i o n annu a l l y  from nuc l e ar weapo n s  operat i o n s . Th i s  wast e i s  current l y  

s h i pped to t he Nevad a  Test S i te for d i spo s a l . F ut ure wastes  f rom operat i ons  at e i t h er t he P antex P l ant o r  

t he I o w a  Army !lmm un i t i o n  P l ant wc u l d  be sent t o  t h e  Nev ada  Test Si t e .  F o r  t h e  Hanford S i t e  Al t ern at i v e ,  

t he wastes c o u l d  e i t her be d i spo sed o f  o n s i te or s h i pped to t he N e v ad a  Test S i t e  for d i spo s a l . 

2 . 3 . 7  E nergy Resources  

Energy reso urces e x i st at  a l l t h ree s i tes  at l ev e l s ad equate to support n u c l e ar we apons opera': i o n s  

( Sect i o n 3 . 2 . 7 ) . Expan s i o n o f  operat i on s  may requ i re i n st a l l i ng new enerqy d i st r i b ut i o n  systems ; however , 

reg i o n al resources appear to be adequate to h and l e  a!1y an t i c i p at ed need s . The tot al e nergy requ i r ement s 

for a nuc l e ar we apo n s  p l ant  are re l at i ve l y  mod est  comp ared wi t h  mo st  man ufact u r i n g  p l ant s h av i ng 

comp arab l e  tot al f l oor s p ace . 

E l ect r i c i ty from the  proposed c o a l - f i red cogenerat i on p l ant wo u l d  not s u p p l y  a l l t he power needed . 

However , t h e  add i t i o n a l  e l ect r i c a l energy needs cou l d be purc h as ed from l oc a l  Jt i l i t i e s ,  and th i s  p urchase  

wo u l d  not  req u i re t he c o n s t r uct i on of new offs i t e  power l i n es . 

Major  compo nent s of t he energy b udget for a n uc l e ar weapons fac i l i ty i nc l ude h e at i ng and coo l i ng o f  

b u i l d i n g s , l i ght i ng ,  and process  energy. Proc�ss  energy ( about  10% o f  t h e  t o t a l  used ) and l i gh t i n g 

requ i rements  are l ar g e l y  i nd epend ent of  l oc at i o n .  Major d i f ferences i n  energy c o n s umpt i on for the  v ar i o u s 

a l t ern at i v es depend on requi remen t s  for  heat i ng and coo l i n g b u i l d i ng s . Th u s , wi t h  energy-eff i c i ent new 

b u i l d i ng s ,  en ergy requ i rement s wi l l  go down for a l most a l l o pt i o ns . 

Sever al a l t er n at i ves requ i re t he cont i n ued use  of o l d  b u i l d i ng s . For t hose  a l t er n at i v es , i t  was 

ass umed t hat an autom at ed  energy man agement syst em wc u l d be  i ns t a l l ed and ce i l i ng i n s u l at i o n  wo u l d  be 

added where appropr i at e .  The o n l y  except i on was the " No Ac t i on "  a l t e r n at i ve at t he P antex P l ant , wh i c h 

does not i nc l ude  t hese  energy- s av i ng me asures . 

The res u l t s  of  the  energy use an a l yses are p resented i n  Tab l e  2 . 3 . 7- l .  The s av i ngs  res u l t i ng f rom t h e  

energy conservat i o n meas ures  and/or new b u i l d i n g s  des i gned to  meet c urrent energy conservat i o n  standards  

c an be  appr o x i mated by  compar i ng e ach  a l t e r n at i ve wi t h  the  " No Act i o n "  a l t er n at i ve .  The e nergy s av i ng s  

wo u l d  r ange  from a l ow of 3 mi l l i o n k i l owat t - hours  ann u a l l y  fo r part i a l re l oc at i o n  a t  the  I owa  Army 

Ammu n i t i on P l ant to a h i gh of 56 m i l l i on k i l owat t -ho urs a n n u a l l y  for a tot a l l y  new p l ant at t he P antex  

P l ant . 

The effect of weat h er on energy use c an be s een by comp ar i ng t he ene rgy use  of a t ot a l l y  new fac i l i t y  

at each a l tern at e  s i t e .  T h e  l ast co l umn o f  Tab l e  2 . 3 . 7- 1  s hows t h at the  energy u s e  wc ul d be 7 m i l l i o n  

k i l owat t - h o urs h i g her a nnua l ly  at t he Hanford S i te a n d  2 8  m i l l i on k i l owat t - ho urs h i gher  ann u a l l y  at t h e  

I o w a  Army Ammun i t i on P l ant for a tot a l l y  new fac i l i ty t h a n  at t h e  Pantex  P l ant . 
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TAflLI': 2 .  3 .  7 - 1  

COMPAR I SON O F  TQTAL ANNUAL ENERGY CONSUMPT I ON* FOR ALL ALTERNAT I VES AND OPT I ON S  
( exp res s ed i n  mi l l i on s  of k i l owatt-hours )  

P antex P l ant 
New con st r uct i o n  
Upqrade P l ant 
Rep l ac e P l ant 
No act i on 

I owa Army Anmun  i t  i on P l ant 
Part i a l re l o c at i o n  
Tot al  re l o c at i o n 

H anford S i t e  
Tot a l  re l a c  at i o n  

Tot a l  

1 1 2  
1 2 7  

9 7  
1 53  

145 
1 2 5  

104 

D i fference J="rom 
No Act i o n 

-41 
-26  
-56  

0 

-8 
-28 

-49 

D i fference From 
Rep l acement P l a nt  

at  t he P antex  P l ant 

15  
30 

0 
56 

48 
28 

7 

*Th i s  t o t al i nc l udes n at u ra l  g as and e l ect r i c i ty and i s  b ased on h e at i ng and coo l i ng requ i rements  for a l l 
f ac i l i t i es p l u s  process  en ergy cons umpt i o n . 

2 . 3 . 8 Emp l oyment and P o p u l at i o n  

The con struct i on of  new fac i l i t i es o r  ref urb i s hment o f  ex i s t i ng f ac i l i t i es to  meet any of  the  

a l ternat i ves  v.o u l d res u l t  i n  po s i t i ve imp ac t s  on  l o c a l  e:np l oyment w i t h o ut exc e s s i v e i n creases  i n  l o c a l  

po p u l at i on 'S .  A l l t h ree s i t i ng l o c at i ons  h ave access t o  l arge u n s k i l l ed l abor poo l s ,  and s k i l l ed c r aft s are 

av a i l ab l e  i n  a l l l oc at i o n s  c urrent l y  as soc i at ed wi t h  l o c a l  const ruct i o n  p ro j ect s .  An a l yses  i n d i c at e  t h at 

any of the  l o c at i on s  wo u l d  benef it  from the  neces s ary const ruct i on act i v i t i es ( Sect i o n  4 . 1 . 8 ) . 

Emp l oyment l ev e l s  and popu l at i on effects expected to be a s soc i ated w i t h  t he v ar i o u s  b a s i c  

A l t ernat i ves  and t he i r  Opt i on s  are summ ar i zed i n  Tab l e  2 . 3 . 8- 1 .  

2 . 3 . 9  Economi c s  

The economy at any o f  t he t hree a l t ernate  s i tes  wo u l d  experi ence i ncreased mat er i al p urch ases and 

p ayro l l s  as soc i at ed wi t h  con s t r uct i o n  act i v i t i es .  Permanent jo b s  as soc i at e d  wi t h  norma l  operat i on s  v.o u l d 

cont r i b ute  to l oc a l  eco nomi es at e i t her t he H an ford S i te or I o w a  Army Ammun i t i on P l ant are a s .  R e l o c at i o n  

to  e i ther  of t h o s e  t wo s i t e s  v.o u l d e l i m i n at e  $106 mi l l i on p e r  ye ar i n  d i rect a n d  i nd i rect p ayro l l s  from 

t he l o c al eco nomy i n  the P antex P l ant are a .  

The P antex P l ant a l t ern at i ve wo u l d  h ave the  l e ast overa l l econom i c  i mp act . The o pt i ons a s soc i ated  

w i t h  t h i s  a l t ern at i ve wo u l d  avo i d  d i srupt i o n  of the  c urrent perm anent work  forc e .  They wo u l d  avo i d  loss  of 

a s i gn i f i c ant c as h  f l ow i nto t he l oc al eco nomy .  In add i t i o n ,  o nce t he p e ak of const ruct i o n-re l at ed c as h  

f l o w  p as s ed , re l at i ve l y  few new perm anent emp l oyees wo u l d be req u i red ( about  200 ) and t he  eco nomy wo u l d 

q u i c k l y  st ab i 1 i ze . 
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TABLE  2 . 3 . 8 - 1  

SUMMARY O F  EMPLOYivlENT AND POPULAT I ON I MPACTS 

Normal  Ope r at i o n s  Const r uct i o n  Per i od 
I nrl uced Peak  Cr m s t r uc t i on Re l at ed 

Pop u l at i o n  Work Force Popu l a t i o n  
Op erat i on a l  Growt h B a s i c and  Nonb as i c  I n crement 
Wo r k  Force ( per c ent ) O n s i te  I nduced ( per c ent ) 

PANTEX P LANT ALTERNATI VE 
Opt i on 1 :  New co nst r uct  i on 2500 neg l i g i b l e  459  3 12  0 

Opt i o n  2 :  Major upg r ade  2600 neg l i g i b l e  1000 680 0 

Opt i on 3 :  Major rep l acernent 2600 neg l i g i b l e  1600* 1088 2 . 1  

Opt i on 4 :  E x i s t i ng f ac i l i t i es o n l y  2400 0 2 1 7  1 48 0 

I OWA ARMY AMMU N I T I ON P LANT ALTERNAT I VE 
Opt i o n  1 :  P art i a l re l oc at i o n  o f  1000 ( I o w a )  n e g  l i g i b l e 1 00 68 0 
wor k l o ad i nc l udes port i o n  of 2 500 ( Te x as ) neg l i g i b l e  2 1 7 148 0 
P ant ex Opt i o n  1 

Opt i o n  2 :  A l l - new P l ant 2600 neg l i g i b l e** 1800 1 224 4 . 3  

HANFORD S I TE ALTERNAT I VE 
A l l - new P l ant 2600 neg l i g i b l e** 1800 1224  3 . 9  

TERMI NAT I ON 
C l o se Pant e x ;  occ urs  wi t h  Iowa  - 2400 -4 . 7% 0 0 0 
Army Ammu n i t i o n  P l ant Opt i on 2 
and Hanford Al ternat i ve 

*The peak c o n st ruct i on work  force for t he P antex P l ant Opt i on 3 i s  200 wor kers l es s  t h an t h at requi red for 
the al l - new P l ant s at  ei t her  t he I owa Army Ammun i t i o n  P l ant or t he  Hanfo rd S i t e  bec a u s e  of  support 
f ac i l i ty  c o n st ruct i o n  not req u i red at t he P antex P l ant . 

**These  are co n s i dered neg l i g i b l e  bec ause  v i rt u a l l y  a l l o f  the  ope r at i on a l  work  force  co u l d  be rec r u i t ed 
l oc a l l y .  

Di rect eco nomi c imp act s pro j ected  t o  b e  assoc i at ed wi t h  t h e  var i o us b as i c  Al tern at i ves  and t h e i r  

Opt i ons  are s ummar i zed i n  Tab l e  2 . 3 . 9- 1 .  For a comp l ete  d i s c u s s i o n  of economi c s , s e e  Sect i o ns 3 . 2 . 9  and 

4 . 1 .  9 .  

2 . 3 . 10 Commu n i ty Reso urces  

Cormwn i ty resourc es at a l l  l oc at i o ns c o u l d  accommo d at e  t he t r a n s i ent work  force  a s soc i ated w ith  new 

construc t i o n  wi t ho ut maj o r  changes  in  b as i c  serv i ces  ( Sect i on 4 . 1 . 1 0 ) . The area  surro u nd i ng the  Hanford 

S i te may be t he l e ast i mp acted . 

The P antex  P l ant and I o wa Army Ammun i t i on P l ant a l t ern at i ves wo u l d  res u l t  i n  m i nor pert urb at i ons  to  

l oc a l commun i ty resources  by i nd uc i ng a sm a l l popu l at i o n  i n crease res u l t i ng from t he  const ruct i on 

act i v i t i es .  Current commun i ty reso urces surround i ng both t he I owa Army Ammun i t i on P l ant and t he P antex  

P l ant are c apab l e  of hand l i ng ant i c i p at ed popu l at i on i ncreases . 
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TABLE 2 . 3 . 9- 1  

SUMMARY OF ANN UAL D I RECT ECONOMI C  CHANGE FROM CURRENT 1 981  OPERAT I ONS 

Normal Operat i ons  

Act i on 

PANTEX ALTERNAT I VE 
Opt i on 1 :  New co n
st ruct i on 

Opt i on 2 :  M aj o r  
upgrade 

Opt i on 3 :  Major  
rep l acement 

Opt i on 4: E x i st i ng 
f ac i  l t i  es on l y  

I OWA ARMY AMMU N I T ION  
PLANT �LTERNAT I V E  

Opt i o n  1 :  Part i a l 
r e l o c at i on ,  i n
c l udes port i on of 
P ant ex Opt i on 1 

Opt i on 2 :  A l l - new 
p 1 3nt 

HANFORD S I TE 
ALTERNAT I VE 

A l l - new p l ant 

TER !'l i NAT I ON 

P ayro l l  
( $ m i l l i o n s )  

+8 . 68 

+8 . 68 

+8 . 68 

0 

+37 . 1 

+4 . 34 

+96 . 4  

+ 1 1 4 . 0  

C l o s e P an t ex , a l so - 106 . 4  
occ ur·s w i th I o wa 
Army 1\mmun i t i o n 
P l ant Opt i on 2 and 
H an fo rd Al t ern at i ve 

Ot h er 
Operat i ng 

Expend i t ures 
( $ m i l l i ons ) 

+0 . 02 

+0 . 0 2  

+0 . 02 

0 

1 .  7 5  
0 

+3 . 52 

+3 . 52 

-3 . 5  

2 . 3 . 1 1  C u l t u r a l  Resources  and  N at i ve Ame r i c a n s  

Const ruct i on Per i o d  
Peak  Tot a l  

Con st r uct i on 
P ayro l l 

( $ m i l l i o n s )  

18 . 36 

39 . 93 

63 . 89 

8 . 67 

4 . 39 
8 . 6 7 

79 . 0 3  

83 . 03 

0 

Co nst ruct i on 
Expend i t ures 
( $ m i l l i o n s )  

198 

664 

1 2 39 

53  

163  
53 

1 488 

1552  

0 

% Cont r i but ed t o  
R et a i l  S a l es 1 980 

Oper at i n g 
Wo rk Force 

0 . 3  

0 . 3  

0 . 3  

0 

2 . 8  
0 . 1  

7 . 6  

6 . 0  

- 2 . 8  

Co nst ruct i o n  
Work Force  

0 . 54 

1 . 2 

1 . 9  

0 . 3  

0 . 3  
0 . 3  

6 . 0  

4 . 3  

0 

None of t he a l t er n ate s i ':. i ng l oc at i o ns cont 3 i n arch aeo l o g i ol or c u l t ura l  resources l i s ted on the  

N at i on a l Reg i ster  of H i stor i c  P l ac es  t h at co u l d  be i mp ac t ed by  new  co nst ruct i o n .  1-Jo wever ,  a l l l o c at i ons  

were u sed by n at i ve Arner i c an h unt ers before sett l ement , and  a l l s i tes  cont a i n art i f act s ( S ect i on 3 . 2 . 1 1 ) . 

Tho ugh none of t he a l t e r n ate s i t i ng l oc a<.: i o n s  i mp act known s h r i nes or other  areas of r e l i g i o u s  

s i g n i f i c anc e ,  t h e  Hanf:Jrd S i te  cont a i n s  many c amp s i t e s  and f i sh i 'l q gro unds  used from preh i stor i c  t i mes 

unt i l  Forced evac u a': i o 'l in 1 943 . As gro ups of n at i ve Amer i c ans s t i  1 1  l i ve near the H anford S i t e ,  t h e  

potent i a l e x i s t s  fo r negat i ve p ub l i c  set1t i rnen t s  abo ut 'Js e  o f  t h i s  s i t e .  Ne i t her  of t h e  ot her  two 
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l o c at i on s ,  t he  Iowa Army Ammun i t i on P l ant . or t he  P ant ex  P l ant , have  gro ups  of n at i v e Ameri c an s  st i l l  

l i v i ng near t he cons i d ered s i t es ( Sect i on 3 . 2 . 1 1 ) . 

The P ant ex P l ant i s  t he o n l y  con s i d ered l o c at i on t h at h as b een ex ami ned for c u l t ura l  reso urces by a 

det a i l ed arc h aeo l o g i c a l  s urvey . Th e St at e Hi sto r i c Preserv at i on off i cers from Iowa and Was h i ngton  wo u l d  

requ i re c u l t ura l  reso urce s urveys for e i t her the  I owa Army Ammun i t i on P l ant o r  Hanford S i te before 

const ruct i o n .  At the  Hanford S i t e ,  a h i st o r i c  i rr i g at i o n  d i t c h  ( t h e  Hanford d i t c h )  passes  t hrough  t h e  

proposed const ruct i on are a .  Th i s  d i tch  i s  a potent i a l c and i d at e  for i nc l u s i on o n  t he N at i o n al Reg i st er o f  

H i sto r i c P l aces , and spec i a l l1 and l i nq of t h i s  reso urce wo u l d be req u i red ( Sect i o n 4 . 1 . 1 1 . 3 ) . 

2 . 3 . 1 2 Hea l t h  and Safety 

An ep i d em i o l ogy st udy i nvest i g at ed c ancer mort a l i ty i n  co unt i es near the  P antex P l ant and found no 

i nd i c at i on of unu s u a l  c ancer pat t ern s or any effect att r i b ut ab l e  to the p l ant ( Sect i o n 3 . 2 . 1 2 . 1 ) . Dat a 

from t h e  1 9 70s rec e i ved t he mo st i nt ense scrut i ny bec ause t h at d ec ade wo u l d  be mo st l i ke l y  to s how any 

effect s al l ow i ng  for c ancer l at en cy per i o d s , yet no s i gn i f i c ant d i f ferences  were fo und  i n  comp ar i son  wi t h  

s t at i st i cs for t he St at e  of  Texas as a who l e .  As d i s c u s sed i n  Sect i on 2 . 3 . 6 ,  t he sm a l l qu ant i t i es o f  

rad i o act i v e emi s s i o n s  expec t ed i n  t h e  future l e ad t o  est i mated ri s k s  of  c ancers  o r  genet i c  effec ts  t h at 

are neg l i g i b l y  sma l l  fract i ons of s i m i l ar effects  from n at ura l  b ac kgro und rad i at i o n .  Therefore , no effect s 

o n  pub l i c  hea l t h  wo u l d  be expect ed i n  the  fut ure from norma l  oper at i on s  at t he Pantex  P l ant or  from 

nuc l e ar we apons o perat i ons co nd ucted at t he ot her s i t e s . 

A det a i l ed e p i d em i o l og i c a l  s t udy of mo rt a l i ty p att erns of the  c u rrent and h i s tor i c work force at t h e  

P antex P l ant h a s  been undert aken . The f i n a l  res u 1 t s  o f  t h i s st udy are expect ed i n  1983 , and maj or 

conc l u s i ons from t h i s  st udy are expected to be av a i l ab l e  for t he F i n a l  E n v i ronment al  Imp act St atement . 

Worker s a fety recei ves major att en t i on i n  o perat i on of the  P antex P l ant and wo u l d  cont i n ue to rec e i ve  

major at tent i on under  any of t he  a l ternat i ves  or t he i r opt i o n s .  The Pantex  P l ant h a s  a we l l -def i ned he a l t h  

and s afety progr�n for protect i ng worker hea l t h .  There i s  no e v i d ence o f  s i gn i f i c ant expo sure o f  wo rkers 

to to x i c  c hemi c a l s or rad i at i o n  from x-ray procedure s  or rad i o act i ve mat eri a l s ( sect i o n  3 . 2 . 1 2 . 2 ) . 

At tent i on to s a fety i s  of pr i m ary concern i n  wo rker t r a i n i ng ,  dev e l o pment of operat i ng proced ures , ro ut i ne 

med i c a l exami n at i o n s , and rev i ew of proced ure s .  I nvest i g at i o n s  of i nc i dents  regu l ar l y  l e ad to i mprovement s 

des i g ned to l o wer t he l i ke l i hood and sever i ty of s i mi l ar acc i dent s rec urr i n g .  I n  t he future ,  a l arger 

proport i o n  of  exp l o s i ves  t h at are l es s  sens i t i ve t o  acc i dent a l  det o n at i on  wi l l  be  used . 

A s t at i s t i c a l  st udy of the  h i st o r i c  wo rker i nj ury and pro perty l o ss records for P antex was cond ucted 

( Sect i o n  3 . 2 . 1 2 . 3 ) .  Over a l l ,  t h e  i nj ury and  l o s s  rat es  are l e s s  than  the  �n i t ed St ates exp l o s i ves  i nd ust ry 

as a who l e ,  o t h er Dep artment of  E n ergy o perat i o ns , and most p r i v at e  i nd ustry. The record h as shown s t e ady 

i mpro v ement over the l ast  severa l  ye ars . Part of  t h i s  improvement i s  at t r i b uted  to  an i nt ens i f i ed rev i ew 

and mod i f i c at i on of proced ures fo l l owi ng a ser i ous  acc i dent i n  March 1 9 77 i n  t he h i g h - e xp l o s i ves researc h 

and dev e l o pment are a  t h at k i l l ed t hree 1\Qrker s .  These were t h e  o n l y fat a l i t i es res u l t i ng from a det o n at i on 

of h i gh exp l o s i ves i n  t he 30 ye ars of oper at i ons at t he P antex P l ant and abo ut 25 ye ars of s i m i l ar 

operat i o ns  at tf'Je  Iowa  Army .ll.mrnun i t i on P l ant . 

The new f ac i l i t i es and operat i ons a l so are b e i ng p l anned w i t h  t he rad i at i o n protec t i on ph i l o sophy o f  

l i m i t i ng p l anned expo s ures to  rad i at i on v.orkers  at l ev e l s a s  l ow a s  c an be  reas o n ah l y  ac h i eved . Th e 

spec i f i c  g o a l  adopted for t he new f a c i l i t i es i s  1 rern a ye ar or l es s  for rad i at i on wo rkers  ( F edera l  
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st and ards for workers permi t up to 5 rem a ye ar) . Furt her , as tec hno l o gy ch anges and new chem i c a l s are 

req u i red for operat i ons , t hey wi l l  be rev i ewed for h e a l t h  and s afety c o n s i derat i ons so t h at t he mo st 

su i t ab l e  protect i ve equ i pment and proced ures can  be adopted . 

St ud i es of t he ex i st i ng P antex P l ant h ave not s hown any d i rect me as u r ab l e  effects on t he h e a l t h  and 

s afety of the general  p ub l i c  ( MHSM 1982 , Macdo n e l l 1982 , W i g g s  1982 ) . E v a l u at i on s  i nd i c at e  t h at al l 

a l t er n at i ves meet i ng product i on req u i rements are equ a l l y  accept ab l e  for t he h e a l t h  and s afety of t h e  

genera l  p ub l i c  ( Sec t i o n  4 . 1 . 1 2 ) . 

2 . 4  E NV I RONMENTAL I MPACTS OF POTEN T I AL P LANT ACC I DE NTS 

2 . 4 . 1  Types of Acc i dent s Co n s i dered 

Potent i al acc i dent s t h at cou l d  res u l t  from nuc l ear we apons operat i ons were ev a l u at ed from two 

perspect i v es . These are ( 1 )  t he  prob ab i l i ty ,  or l i ke l i hood , of occ urrence and ( 2 ) t h e  pot ent i al 

conseq uences s ho u l d  t he acc i d ent occur . Th i s  i mp act st at ement s umm a r i zes f i nd i ngs  for t hose pot ent i a l 

acc i dents  det ermi ned to be bot h cred i b l e and h av i ng  � i qn i f i c ant  en v i ronment a l  i mp act s .  ( Sect i o n  4 . 2 . 2  

l i st s  t he types of acc i d ents co n s i d ered . )  For t he p urpose of t h i s  doc ument , c red i b l e  acc i dents  were 

defi ned as t hose  pot ent i a l 3cc i dents  wi t h  a c h ance of  at l e ast one i n  a mi l l i on of h appen i ng i n  a year of 

operat i o n .  S i g n i f i c ant env i ronment al  i m p act acc i d ents were def i ned as t hose  w i t h  s ome comb i n at i on  of 

i mport ant offs i t e effec t s , uncorrect ab l e  consequences , o r  l ong-term imp l i c at i on s .  These  def i n i t i on s  served 

t he p r act i c al  p urpose of foc u s i ng at t ent i on on t hose types of  potent i al acc i dent s t h at represent t he upper  

l i rn i t s  of  env i ronmen t a l  r i s k s  as soc i ated wi t h  the  v ar i o u s  a l t er n at i ves  and  t hose  t h at may be amen ab l e  to  

add i t i o n al m i t i g at i ng me as ures . 

M any t ypes of acc i d ents were eva l u at ed t h at were not cred i b l e  or d i d  not h ave t he  potent i al for any 

s i g n i f i c ant env i ronment a l  i mpact . For examp l e ,  sp i l l s  of  process  c hemi c a l s  or fuel wo u l d  be cont a i ned 

w i t h i n  t he p l ant s i te and c o u l d  be c l eaned up w i t h  no l ong-term effect s .  Poten t i al acc i d ents i nvo l v i ng 

on l y  h i g h  exp l o s i v es  wi t h  no r ad i o act i ve mat er i al s are not s i gn i f i c ant i n  t erms of r i s k  to the  env i ronment 

or t he genera l  p ub l i c .  The ai rborne re l e ases from s uch  acc i d ents wo u l d  be no d i fferent t h an t hose from 

t h e  ro ut i n e l y cond ucted test exp l o s i ons . 

R i s k  o f  N u c l ear Det o n at i on 

The phys i cs of a nuc l e ar exp l o s i on requ i res prec i se t i m i ng mec h an i sms for even a very sm a l l n u c l ear 

yi e l d .  Therefore , a nuc l e ar c h a i n react i o n  can occ ur o n l y  i f  a l l the h i g h  exp l o s i v es  are i gn i t ed at 

prec i s e l y  t i med i nt erv a l s .  T h i s  c areful  t i m i ng c an o n l y  be accomp l i s hed by s o ph i s t i c at ed ,  spec i a l l y  

des i gned e l ect ron i c  equ i pment . Any i g n i t i on of the  h i g h  exp l o s i v es t h at does not meet t he  t i m i n g  

req u i rement w i l l  res u l t  i n  d i spers al  o f  t h e  r ad i o act i ve m at eri al  b ut n o  c h a i n  reac t i o n .  N u c l e ar weapons  

a l so i :-�cn rpo r at e  red und ant , fa i l - s afe  e l ect ro n i c  eq u i pment t h at prec l ud e  norma l  funct i o n i n g of the  

e l ectro n i c  t i m i ng c i rc u i t s  i n  t he event of  acc i dent s .  Therefo r e ,  t he prob ab i l i ty of an  acc i de n t al n u c l ear 

d et o n at i o n  of  a nuc l ear  we apon at t he P ant ex  P l ant , even  g i ven t he  occ urrence of a maj o r  acc i d ent s uch  as  

an  ai r p l ane c r a s h , acc i d ent al d eto n at i on of other h i gh exp l o s i ves , or f i re ,  i s  we l l  b e l ow t he l i m i t  of  

cred i b i  1 i ty .  
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2 . 4 . 2  An a l ys i s  o f  Potent i a l Acc i dents  

A l l types of  potent i al p l ant acc i dents  were e v a l u at ed .  The  on ly  o n es asses sed to  be both  c red i b l e  and 

h av i ng pos s i b l e  s i g n i f i c ant en v i ronment a l  impacts  i n v o l ved the acc i d ent a l  d et o n at i o n o f  co nvent i o n a l  h i gh 

exp l o s i v es res u l t i ng i n  t he offs i t e  d i spersa l  of r ad i o act i ve m at e r i a l ( Sect i o ns 4 . 2 . 1  and 4 . 2 . 2 ) . No 

:nember of the  gen e r a l  pub l i c l'tG u l d be expected to exper i ence  any sho r t - t erm ef f ect s .  Th e greatest  ri s k  

wo u l d  be  t he  poten t i a l for cont r ac� i ng c ancer after 01 l at ency per i od of 5 t o  2 0  ye ars and event u a l l y  dyi n ·� 

from t h at c ancer . Th e max imum expo s ed i n d i v i d u a l  wo u l d  h ave an ove ra l l r i s k  o f  1 chance  i n  14 mi l l i o n of 

event u a l l y  dyi ng of c ancer as a res u l t  of a p l uton i um-d i s pers i ng acc i d ent under  any A l tern at i v e .  

Th ree t ypes o f  i n i t i at i ng events t h at co u l d l ead t o  an exp l o s i on res u l � i ng i n  re l e ase of r ad i o act i ve 

mat er i a l  were found  to  be cred i b l e .  Th ese  i n i t i at i ng event s are ( 1 )  an a i rcr aft cras h , ( 2 )  a torn ado , and 

( 3 ) an acc i dent al  d rop of  h i gh exp l o s i ves . A i rcr aft c r ashes  c o u l d  penet r ate  s tr uct ures w i th the res u l t an t  

d am ag e  l e ad i ng to  a det o n at i on  of  h i gh exp l o s i ves . A tornado  co u l d  c a u s e  suff i c i ent st ruc t u r a l  d amage  to  

res u l t  i n  a n  exp l o s i o n .  An  acc i de n t al drop  of  h i gh exp l o s i ves components  d u r i ng o ne ph ase of  o p e r at i o n s  

co u l d  res u l t i n  a det o n at i o n  ( Sect i o n s  4 . 2 . 2  and 4 . 2 . 3 ) . 

E ach of t h ese i n i t i at i ng events co u l d  l ead to an exp l o s i on i n  areas where n u c l ear m at er i a l s are 

present and co u l d  res u l t  in t he spread o f  r ad i o act i v i ty .  Th e exp l o s i o n  wo u l d  aeroso l i ze ,  or c a u s e  t o  

become a i rbo rne , t he n uc l e ar m at e r i al compo nents a s  mo st l y  sm a l l p art i c l es .  The p art i c l es wo u l d  b e  

expel l ed from t h e  st r uct ure  by t h e  phys i c a l effect s of  t h e  exp l o s i o n ( Sect i o n  4 . 2 . 4 ) . They then  wo u l d  b e  

spread or  d i spersed by wi nd b eyo nd t h e  p l ant bound ar i es where t hey c o u l d  be  i n h a l ed o r  depo s i t ed o n  t h e  

g ro und ( Sect i o n  4 . 2 . 5 ) . I f  i nh a l ed  o r  depo s i t e d ,  t h e  r ad i o act i v i ty co u l d  res u l t  i n  r ad i at i on do ses  t h at 

co u l d  l e ad to po s s i b l e  h e a l th effect s ( Sect i o ns 4 . 2 . 6 , 4 . 2 . 7 ,  and 4 . 2 . 8 ) . R ad i at i on doses are g i ven o n l y  

for t h e  p l ut o n i um t h at cou l d  b e  d i spers ed b y  acc i d ent s .  Th e doses from other rad i o act i ve mat e r i a l s ,  such  

as  u r an i um and  t r i t i um ,  t h at co u l d  be  i nvo l ved i n  such  acc i dents were a l l  fo und to  cont r i b ute  l ess  t h an 1%  

o f  t h e  do ses  at t r i b ut ab l e  to p l uto n i um .  

E ach of t he st eps i n  t h i s  genera l  c h a i n  o f  poss i b l e  event s was a n a l yzed for the  p art i c u l ar s i t es ,  

t ypes of  struct ures , ope r at i ng cond i t i o ns , and met eo ro l o g i c a l  d i s pers i o n . At each step , t he an a l yses 

i n c l uded met hods or  a s s ump t i ons  t h at wo u l d  overest i m ate  adverse con seq uences when ever d i rect l y  app l i c ab l e  

d at a were not av a i l ab l e . Therefo re , the f i n a l est i m at es of l i ke l i hood and po s s i b l e  co nseq uences represent 

upper l i m i t s  or "extreme c ase"  e v a l u at i o n s .  These est i m at es were c a l c u l at ed by the  s ame met hods  for eac h  

a l t ernat i v e  a n d  opt i o n  t o  pro v i d e  a un i form b as i s fo r comp ar i ng  t h e  r i s k  from pot e nt i a l acc i d ent s . 

2 . 4 . 3  Comp ar at i ve S ummary of Acc i dent R i s k s  

Tl'tG aspects o f  acc i dent r i sk were ev a l u at ed f o r  e ach  t ype of  cred i b l e ,  e n v i ro nment a l l y  s i g n i f i c ant 

pot ent i a l acc i dent fo r each a l t e r n at i ve :  f i rst , t h e  l i k e l i hood  of  such  an acc i dent  occurr i ng and , second , 

t he  po s s i b l e  consequences s ho u l d  s uch  an acc i dent occur .  Th i s  sect i o n  s umm ar i zes s e l ected i nd i c ators o f  

t hese  two aspects of  r i s k  for each a l t e r n at i ve .  

Two i nd i c at o rs o f  l i k e l i hood are g i ven i n  t he  f i rst t wo  d i v i s i o ns o f  Tab l e  2 . 4 . 3-1 for e ach o f  t h e  

a l t ern at i ves  and opt i o n s .  
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N 
I 

N 
co 

A l t e r n at i ve/Opt i on 

P antex A l t er n at i ve 
Opt i on 1: New 
construc t i on 

Opt i on 2: Major 
upgrade 

Opt i o n  3 :  Major 
rep 1 acement 

Opt i on 4: E x i st -
i nq f a c i  1 i t  i e s  

I owa Army Am-
mun i t i on Pl ant 
A 1 tern at i ve 

Opt i o n  1:  P art i a l 
r e l o c at i on ( r i s k  

i n  Iowa added to 
P antex Opt i on 4 ) 

Opt i on 2 :  A 1 1 -
new P l ant 

Hanford Reserva-
t i o n  A l t e r n at i ve 

A l l - new P l ant 

1. Over a l l Ch ance 
o f  Oc c urrence of 

P l  utoni urn-
Re l e as i ng Ac c i -

dent i n  One Year 
o f  Oper at i o n  

(ch ance ) 

1 i n  5100 

1 i n  6100 

1 in 23 ,000 

1 in 5900 

1 in 59 , 000 

1 i n  5 3 , 000 

1 i n  1 , 000 , 000 

TABLE 2 . 4 . 3 - 1  

COMPARA T I VE SUMMARY O F  U P P E R  L I M I TS O N  A C C I D E NT R I SK 

3. Maxi mum Number of 

Poss i b l e  E v e n t u a l  Cancer 
De aths At t r i b ut ab l e  to 

2. Ch ance A t t r i but ab l e  to Most S e r i ous R e l e ase From 

Ac c i d e nt Type Acc i dent C a used b y :  

A i rcr aft Torn ado Operat i on a l  A i rcraft Tornado Operat i o n a l  

1 i n  5700 1 i n  50, 000 1 i n  1 , 000, 000 68 1 9 

1 i n  6200 -- 1 in 1 , 000 , 000 68 -- 2 

1 i n  24 , 000 -- 1 i n  1 , 000 , 000 68 -- 2 

1 i n  6700 1 in 50, 000 1 i n  1 , 000 , 000 68 1 9 

1 i n  5 9 , 000 -- 1 i n  4 , 000 , 000 69 -- 1 

1 i n  5 5 , 000 -- 1 in 1 , 000 , 000 69 -- 1 

I 
-- -- - - 1 

I 
1 i n  1 , 000 , 000 

I ' 

4. Upper L l m l t  on 
Chance for M a x i mum 
Exposed I n d i v i d u a l  of 

E v e n t u a l  Cancer D e ath 5. Max i mum Co sts 
from any P l ut o n i um- to C l e an Up Contami o at i o n 

Re l e as i ng Ac c i dent i n  Area by Type of Acc i d ent 
One Y e ar of Oper at i o n  ( m i l l i o n s , 1 9 8 1  do l l ar s )  

( c h an c e )  A i r c r aft Torn ado Operat i o n a l  

1 i n  14 ,000 , 000 890 890 590 

1 in 2 5 ,000 , 000 890 -- 2 2  

1 i n  4 5 , 000 , 000 890 - - 2 2  

1 i n  1 5 , 000 , 000 890 890 590 

1 in 12S , OOO, OOO 740 -- 1 7  

1 i n  55 , 000 , 00 ' 740 -- 1 7  

1 i n  500, 000 , 000 , 000 -- -- 21 
( a l l  o n s i t e 

I 



1 .  Overa l l Chance of  Occurrence of  P l ut o n i um-Re l e as i ng Acc i dent i n  1 Year o f  Oper at i o n .  Th i s  i s  t he  

overa l l c h ance of any one of t h e  t h ree t yp es of cred i b l e  i n i t i at i ng events resu l t i ng i n  t he 

d i spersal  of p l uto n i um by an acc i dent a l  det o n at i on of convent i o n a l  h i g h  exp l os i v es . Th i s  i s  

expres s ed as a c h ance i n  any 1 year o f  p l ant operat i o n .  

2 .  The C hance  Att r i but ab l e  to  Acc i dent Typ e .  Th i s  i s  the  c h ance attr i b ut ab l e  t o  e ach  o f  the  t hree 

types of cred i b l e  i n i t i at i n g  event s . It i s  expressed  as the ch ance in any 1 ye ar of operat i o n .  

Three i nd i c ators o f  po s s i b l e  cons equences are g i ven i n  the  next t hree d i v i s i ons o f  Tab l e  2 . 4 . 3-1 . 

3 .  The Max i mum Tot a l  Number o f  E vent u a l  C ancer Deat h s . These are the  tot al l un g ,  l i ve r ,  and bone 

c ancer deat h s  t h at mi g ht occur after  l at ency per i ods  of  5 to 20 ye ars in the potent i a l l y expo s ed 

p o p u l at i ons as a res u l t  of i nh a l i ng p l uto n i um d i sp ersed i n  an acc i dent . No short-t erm or acute 

effects wo u l d be expected in any member of the general  pub l i c .  Sep arate  v a l ues  are g i ven for the 

mo st s e r i ous  pot ent i al acc i dents res u l t i ng from e ac h  of the  t h ree types of i n i t i at i ng event s .  The 

v a l ues  res u l t ed from an a l yses  that i nc l uded assumpt i o ns  of wi nd  d i rect i on toward the l argest 

met ro po l i t an area and unfavo rab l e  atmo s pher i c d i s pers i on c o nd i t i o ns . These wi nd d i rect i ons occur  

2 . 5% of  the t i me i n  the  Pantex P l ant are a ,  4% of the t i me i n  the I owa  Army Ammun i t i on P l ant Are a ,  

and 6 . 1% of  the  t i me i n  the  H anford S i te are a .  The unfavo r ab l e  atmo s p h er i c  cond i t i ons  assumed for 

c a l c u l at i ng con s e quences occur  d ur i ng on l y  part o f  the  t i me these  w i n d  d i rect i on s  occur . Fo r 

other w i nd d i rect i ons  and more favorab l e  d i s pers i on cond i t i on s ,  the max i mum n umbers of potent i a l 

c ancers  are sm al l er .  The max i m um tot a l  number  of eventua l  c ancer deaths that mi ght res u l t  at 

e ach  l o c at i on under the e xt reme c ase ass umpt i ons  were est i mated to be 68 for the P ant ex P l ant 

A l ternat i v e ,  69 fo r the Iowa Army Ammu n i t i on P l ant Al ternat i ve ,  and 1 for the  Hanford Si te  

A l ternat i ve .  These  v a l ues may be  comp ared w ith  the  norma l l y  expected n umber of d e aths  from the  

s ame three types of cancer from al l ot her  c auses . I n  the  Am ari l l o ,  Tex as ,  are a ,  4900  such  c ancer  

d e at hs  norma l l y  wo u l d  be expected from a l l ot h er c auses in  the  142 , 000 persons  pot ent i a l l y  

affect ed  by the mc st ser i o us acc i dent . The comparab l e  fi g ures for the Bur l i ngt o n ,  I ow a ,  are a are 

1 1 80 norma l l y  expected l un g ,  l i ver ,  and bone c ancer d e aths  i n  a popu l at i on of 3 4 , 400 and for the  

R i c h l and , Was h i ngto n ,  are a ,  4100  norma l l y  expected deaths  from such  c ancers  in  a po p u l at i on o f  

119 , 00 0 .  

4 .  T h e  Chance t h at a Max i mum Expo sed I nd i v i du a l  M i ght Eventu a l l y  D i e of  Cancer .  Th i s  i s  the c h ance 

t h at an i nd i v i d u a l  near the  p l ant bound ary whe re expo s u res  were ca l c u l at ed  to be the h i g hest 

m i ght event u a l l y  cont ract and d i e  from l un g ,  l i v er , or bone c ancer after a l at ency p e r i o d  of 5 to 

20  ye ars as a res u l t  of i nh a l i ng p l uton i um d i spersed  by an acc i d ent . The v a l 'Jes g i ven  are 

expres sed as c h ance per ye ar of p l ant operat i on that an i nd i v i d u a l at t he l oc at i on m i g ht d i e  o f  

c ancer from any of the cred i b l e  acc i dents . I t  i s  t h e  sum o f  the  maxi mum i nd i v i d u a l  r i s k s  f o r  al l 

c red i b l e  acc i dents ana l yzed for eac h  o pt i on and i n c l udes the pro b ab i l i t i es of i nd i v i d u a l  

acc i dent s ,  t h e  fract i o n  o f  t h e  t i me t he  wi nd  b l ows i n  t h e  p art i c u l ar d i rect i o n ,  and t h e  chance  o f  

cont r act i ng c ancer assum i ng t h e  acc i d ent act u a l l y  h ap pened . The great est c h ance t h at a max i mum 

exposed  i nd i v i du a l  mi ght event u a l l y  d i e o f  cancer from a p l �to n i um- d i s pers i ng acc i dent at each 

l o c at i on was est i m ated to be 1 c h ance in 14 mi  1 1  ion a year for the P ant ex P l ant A l t ernat i ve 

( Opt i o n  1 ) ,  1 chance  i n  55 mi l l i o n  a ye ar for the  Iowa Army Ammun i t i on P l ant Al t er n at i v e ( Opt i on 

2 ) ,  and 1 c h ance i n  500 b i l l i on  a ye ar for U1e H anford S i te A l ternat i ve .  These v a l ues c an be 

comp ared wi t h  the over al l Un i t ed  St ates  average chance  of de a t h  from a l l ot h e r  types  of 

acc i dent s ,  wh i ch i s  1 c h ance in 2000 per ye ar . 
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5 .  The E st i mated Max i mum Co sts  to  C l e an Up  Res i du a l  Co nt am i n at i o n  i n  t he Are a Affected by an 

Acc i dent . Sep arate  v al ues are g i ven for t he most ser i ous  potent i al acc i dents res u l t i ng from e ac h  

of  t he t h ree types  o f  i n i t i at i ng event s .  The est i m ates  con s i dered cont am i n at i o n of  struct ures , 

remov al of veget at i on and s o i l ,  and ot her meas ures necess ary to as s ure t h at t he dose g u i de l i nes 

for t r ansuran i um cont am i n at i on  in  the  env i ro nment proposed by t he  Env i ronment a l  Protect i o n Ag ency 

wo u l d  be met . If no decont am i n at i on were conduct e d ,  h i gher l ev e l s  of  res i dua l  p l ut on i um wo u l d  

rema i n .  Th ese  l ev e l s ,  as s um i ng n o  decont am i n at i o n ,  co u l d i ncrease  average i nd i v i d u a l  ri s k s  

from t he max i mum re l e ase  acc i dent a s  much as 4 9%  i n  t he c ase o f  t he P antex P l ant , abo ut 10% for 

t he Iowa Army Ammun i t i o n  P l ant , and i ns i g n i f i c ant l y  fo r t he  Hanfo rd Si t e .  

I n  s ummat i on ,  t he o v er a l l r i sk o f  t he A l t ernat i ves c an b e  comp ared by con s i der i ng t he d i fferent 

pro b ab i l i t i es as s o c i at ed  wi t h  the  range of acc i dent s t h at c an res u l t  in d i fferent co n s equenc es . On e such  

compar i son i s  p resented i n  F i gure 2 . 4 . 3-1  as  a g r ap h i c  represent at i on of t he p rob ab i l i t i es of t he 

d i fferent numb ers  of maxi mum l i ke l y event u a l  c ancer deat h s  ass o c i ated wi t h  al l of t he  d i fferent acc i d ent s 

t h at c o u l d  re l e ase d i fferent amo unts of p l uton i um .  The hor i zon t al s c a l e s hows the  poss i b l e  m ax i mum n umbers 

of  event u a l  c ancer deat h s  as soc i ate d  wi t h  the  range of  acc i dent s an a l yzed and are based on  wi nd  d i rect i on s  

and d i s pers i on cond i t i o ns t h at wo u l d  max i mi ze adverse effect s .  The vert i c al  s c al e shows t he pro b ab i l i ty ,  

i n  ch ances p e r  ye ar o f  p l ant operat i o n ,  t h at the  max i mum number of deat h s  m i ght  event u a l l y  occur . It i s  

t he comb i ned p ro b ab i l i ty o f  a p art i c u l ar acc i dent occurr i ng and t he p ro b ab i l i ty t h at t h e  w i nd wi l l  b e  

b l ow i ng  i n  t he  d i rect i o n  to max i m i ze consequences . 

The b ands shown i n  t he f i g ure encompass t he upper l i m i t s  of max i m um con sequence r i sks  for t h e  v ar i o u s  

a l t ernat i v es . Th e l eft - h and  port i on of the  Pant ex  P l ant Al t ernat i v e  sh aded b and  i s  bro k en i nto  two p art s ;  

t he upper p art represents P antex P l ant Opt i ons  1 o r  4 ,  the  l o wer p art represents P antex P l ant Opt i o ns 2 

o r  3 .  The domi n ant factor  i n  t h at d i fference i n  r i s k  i s  t h at from tornado - i n d uced  acc i d ent s .  The 

str uct ures p ropo sed under Opt i ons  2 or 3 wo u l d e l i m i n ate  tornados  as a c red i b l e  event l e ad i ng to an 

acc i dent and w::� u l d  prov i de more m i t i g at i o n  of co n s equences  from potent i a l operat i on a l  acc i dent s . Th e ma i n 

p art of the  P ant ex P l ant A l t ernat i ve s h aded b and encomp as ses t he upper l im i ts for any of t he  four opt i o ns . 

Fo r al l opt i o n s , t h e  upper l i m i t  on ri s k  from acc i d ent s t h at co u l d  re s u l t i n  maxi mum numb ers  of abo ut 10 

or more event ua l  c ancer deat h s  i s  domi n at ed by a i rcr aft c r ash  and does not v ary great l y  b etween o pt i o n s . 

The  l o wer  edge  of t he  band i s  gener a l l y  assoc i at ed wi t h  Opt i on 3 ,  wh i ch w::� u l d  have  t h e  most rel i ab l e  

fac i l i t i es and wo u l d  m i t i g ate consequences to t he great est d egree . 

T he u n s h aded b ands  for the  P antex P l ant A l t ernat i ve i n  F i g ure 2 . 4 . 3- 1  s how t he effect on r i sk i f  t h e  

m i t i g at i o n me asure  i nvo l v i ng exp and i n g t he  proh i b i t e d  ai r sp ac e  at the Pantex P l ant and mov i n g t h e  VORTAC 

n av i q at i on aid  was i m p l ement ed . As i nd i c at ed in  the f i g ure , t h at m i t i g at i ng measure wo u l d  red uce by a 

factor  of abo ut 40 the  c h ance t h at t h e  l arger consequence acc i dent s mi g ht occ ur for any opt i o n .  Th e l ower 

consequence acc i dent s ,  t hose  t h at co J l d  be  i nd uced by t o rn ado ( Opt i ons 1 or 4) or o p e r at i o n al acc i d ent s 

( a l l opt i o n s ) , w::� u l d  st i l l  do[T]i n at e  the  s hape  of t he  r i s k  c urves . 

The upper l i m i t  r i sk  for t he I owa Army /\m un i t i on P l ant A l t ern at i ve i s  sl1 own by a s i n g l e  b and . I n  

general , t h e  l o wer edge o f  t he  b and i s  assoc i ated  wi t h  Opt i on 1 ,  Part i a l Re l oc at i on . Th i s  f i qure  s l10ws 

o n l y  t he added r i s k in Iowa for the  P ar� i al Re l o c at i on  Opt i on l .  Opt i on 2 h as somewh at h i g her r i sk i n  

sp i t e o f  better fac i l i t i es ma i n l y  bec ause  al l operat i on s  \',IJ u l d he l o c a t ed i 'l  Iowa . Th e gener a l  l ev e l  o f  

r i s k of  r�a x i !nJr'l n umber of  event u al c an cer d e at h s  i s  s i 11 i l a r  to t h at ,� s s o c i  a t ed ·11 i t h  P antex Opt i o ns 2 or  3 .  

Th e m a x i murD consequence  acc i dent  co u l d  res u l t  i n  abo ut t he  s ane r nax i rnum nu!"lb er o f  event u a l  c ancer  deat h s  

a s  for any P ant e x  P l ant Opt i o n .  
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The  Hanford S i ! e  Al tern at i ve i s  represented by a s i n g l e po i nt on t he  graph bec ause  o n l y  one  cred i b l e  

a cc i dent was fo und i n  the  an a l ys i s  o f  t h at a l t e rn at i ve .  I t  1vas est i mated to res u l t  i n  no more t h an 1 

e ven t u a l  c ancer  death  even  as s un i n g  an unf avor ab l e  t•i n d  d i rect i o n . 

2 . 5  E NV I RONMENTAL I MPACTS OF RELATED TRANSPORTAT I ON OPERAT I ON S  

Th i s  sect i on s ummar i zes major conc l u s i ons  on env i ronment al  i mp acts  assoc i ated w i t h  t r ansport at i o n  

operat i ons . Sec t i o n  4 . 3 co nt a i n s  a mo r e  det a i l ed d i sc us s i o n  o f  the top i c .  

E nv i ronmenta l  i mp act s res u l t i ng from re l at ed t r an sport at i on operat i on s  f a l l i nto e i t h er o f  t wo  major  

c atego r i e s - -nonn a l  operat i o ns  or ac c i dent s .  Co n s e q uences  11ere  c a l c u l ated fo r norm a l  ope rat i o n s  a s  t'Jey are 

now assoc i at ed w i t h  P antex P l ant operat i o n s .  Acc i dents  were t re at ed s t at i s t i c a l ly  by c a l c u l at i on of  a 

p ro b ab i l i ty of occ urren c e .  If the  prob ab i l i ty was found  to be great er t h a n  l ch ance i n  a mi l l i o n  per ye ar , 

t he c o n s eq uences were c a l c u l at ed to determ i n e  the  s i gn i f i c an c e .  Th i s  i s  t he s ame appro ach t h at was u sed 

for ev a l u at i n g p l ant operat i o n s .  See Sect i on 2 . 4 . 1  for a d i sc us s i o n of cred i b i l i ty and s i gn i f i c ance  

def i n i t i o n s . 

2 . 5 . 1  N orm a l  T r ansport at i on Operat i on s  Re l at ed to P antex  P l ant A l t er n at i ves 

The i mp acts  for normal  operat i ons  and acc i dents are further sep ar at ed i nto t hose t h at res u l t  in  a 

r ad i o l o g i c a l effect and those  t h at are no n r ad i o l o g i c a l  i n  n at ur e .  Al l imp act s as so c i ated  wi t h  norcn a l  

t r ansport at i on operat i ons  were as ses sed to be neg l i g i b l e .  

R ad i o l o g i c a l 

The r ad i o l o g i c a l  i mp acts of P antex P l ant - r e l ated no rma l  t r ansport at i o n  are l i m i t ed to r ad i at i on doses  

rec e i v ed by  co ur i er s ,  ot her  emp l oyees , a nd  the  genera l  pub l i c .  The  max i mum rad i o l o g i c a l do s e  for  a 

nonoc c u p at i o n al i nd i v i d u al was as sessed to be l es s  t h an 0 . 5  m i l l i rem per ye ar . 

N onrad i  o l o g i c a l 

N o n r ad i o l o g i c a l  i m p acts  are comp ar ab l e  to i mp act s res u l t i ng from the  equ i v a l ent types of t r aff i c ;  

t h at i s ,  c ars , t r uc k s , t ra i n s ,  and ai r cr aft . I n  a l l c ases , fo r a l l affected are a s , the  Pantex  

P l ant cont r i b ut i on was  c a l c u l ated to be l ess  t h an 1% .  

2 . 5 . 2  T r an s p o rt at i o n  Acc i dent s Re l at e d  to  P antex  P l ant A l t er n at i ves  

R ad i o l og i c a l  

The p r i m ary concern for t ransport at i o n  acc i d ent i mp acts  ( as i t  was for p l ant i mp act s )  i s  t h e  

det o n at i o n of con v�nt i o n a l  h i gh-exp l o s i ve component s t h at co u l d  res u l t  i n  the  re l e a se  of p l uton i um to t h e  

atmo sp h ere . T h e  c r ash of  a Safe- Sec ure Tra i l er cont ai n i ng nuc l e ar weapons w i t h  a l o ad ed f u e l  t an k er t r uc k 

and res u l t i ng i n  a l o ng-burn i ng f i re near the  Safe-Sec ure Tr ai l er was t h e  o n l y  such  acc i dent c a l c u l ated to 

h ave a l i k e l i hood of abo ut l c h ance i n  a mi l l i on per year co n s i der i ng t h e  d i st ances t r ave l ed n at i onwi d e .  

The  pro b ab i l i ty o f  such  an acc i d ent occur r i n g  wi t h i n a 50-m i l e  r ad i u s  o f  t h e  P ant ex  P l ant i s  abo ut 1 

c h ance i n  20 m i l l i on a year , o r  about 5% of the  n at i onwi de r i s k .  The as ses sment of potent i al c onsequences  

o f  suc h an  acc i dent was  b ased on t h e  as s umpt i on t h at i t  occ urred on  an i nt erst at e  h i g hway at a maj o r  ex i t  
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i n  a l arge met ropo l i t an area  ( po p u l at i o n  bet wee n 1/4 and 1/2  mi l l i on ) wh i l e  enro ut e bet ween  the  P antex 

P l ant and a m i l i t ary dest i n at i o n .  Wi nd d i rect i on and atmo spher i c  d i sper s i on cond i t i o n s  were c ho sen to  

max i m i ze effect s .  Th i s  ev a l u at i o n  est i mat ed  t h at as  many as 38  add i t i on al c ancer  d e aths  co u l d  event u a l l y  

o c c ur i n  t h e  e xposed popu l at i o n .  Abo ut 52  squ are k i l ometers co u l d  be cont ami n at ed at l ev e l s t h at co u l d  

requ i re c l eanup  t o  assure t h at proposed En v i ronment a l  Prot ect i o n  Ag ency g u i d e l i n es wo u l d  b e  met . Th e 

c l e anup c o st c o u l d  be as much as $500 m i l l i on .  

A l l ot her hypothes i zed t r an sport at i o n  acc i d ents i nvo l v i ng n u c l ear we apons h ad prob ab i l i t i es l ess  t h an 

t he occ urrence pro b ab i l i ty thresho l d .  Th e Dep artment of Energy does not sh i p  nuc l e ar we apo n s  by ai r .  

I n  add i t i on t o  t hose i nvo l v i ng n u c l ear we apons , acc i d ent s m ay b e  assoc i at ed w i t h  s h i pments of  n u c l ear 

weapo ns  component s  cont a i n i ng rad i o ac t i v e  mat er i a l and  s h i pment s of  nonwe apo n rad i o act i v e  mat eri a l s .  Al l 

of these  w i t h  one except i on h ave a c h ance of occ urrence l ess  t h an 1 i n  a mi l l i on per year . The e xc ept i o n  

i s  a c r as h  and re s u l t i ng f i re from a ch artered ai rcraft c arry i ng nuc l e ar component s cont a i n i ng tr i t i um .  

The prob ab i l i ty o f  re l ease o f  t r i t i um t o  t he atmo sph ere from an a i rc r aft c r ash  was c a l c u l at ed t o  be l es s  

t h an 1 c h ance  i n  2 5 , 000 per year . A consequence ev a l u at i on t h at as s umed rel ease  of  al l o f  the  tr i t i um from 

a l l of  the components pred i ct ed a max imum i nd i v i d u al dose  of l es s  t h an 1 rem . 

N o n r ad i o l o g i c al 

N o n r ad i o l o g i c al i mp acts were asses sed for h azardous  m at er i al s  s h i pped to and from t he P antex P l ant . 

Two po st u l at ed acc i dent s i nvo l v i n g h i g h  exp l o s i ves  and one pos t u l at ed acc i d ent i n vo l v i n g gaso l i ne or 

d i ese l  fue l  were asses sed to h ave a c h ance of occ urrence g reater t h an 1 i n  a mi l l i o n  per year . 

H i gh exp l o s i ves are s h i pped to and from P antex by cont r actor a i rcraft and by commerc i al t r uc k .  For 

a i r s h i pment s ,  the  l i k e l i hood  of  a c rash  of a p l ane carryi ng  h i g h  exp l o s i ves  to or from the Pantex P l ant 

i s  abo ut 1 c h ance i n  300 per year . A consequence asses sment of exp l o s i ve d amage potent i al and ai rcraft 

d am age  potent i al i nd i c ates  t h at fo r the  amo unts  of exp l o s i ves  transported , the  h a z ards are essent i a l l y 

t hose  t h at res u l t  from t he crash  of t he p l ane i t s e l f .  For commerc i al t ruck s h i pment s ,  f i re i s  the  o n l y  

cred i b l e  c i rc umst anc e  t h at co u l d  cause  det o n at i o n o f  t h e  h i g h  exp l o s i ves . Th e pro b ab i l i t y of  an acc i d ent 

i nvo l v i ng a f i re i s  l ess  t h an 1 c h ance i n  1 700 per year . Appro x i mat e l y  25 s h i pments of g aso l i ne and d i es e l  

fue l are made per ye ar wi t h  t h e  pro b ab i l i t y of  a f i re be i ng l es s  t h an 1 c h ance  i n  20 , 000 per ye ar . Fo r a l l 

of t hese nonrad i o l o g i c a l  i nc i dents , consequences repres ent a sma l l proport i on ( l ess  t h an 1%}  of t h at type 

of acc i dent in the  af fected area .  

2 . 5 . 3  I owa Army Ammun i t i o n P l ant and Hanford  S i t e  A l t ern at i ves 

A l l of  t he t r ansport at i on i mp acts  are c l o s e l y  pro port i o n al to d i st ance t r ave l ed .  The I owa Army 

Ammun i t i o n  P l ant Al t er n at i ve wo u l d  res u l t  i n  an i n s i gn i f i c ant  change  i n  transport at i on i m p acts . Th e 

H anford S i te A l t ern at i ve wo u l d , at mo st , doub l e  the  normal  t r ansport at i on i m p acts  and doub l e  the  

occ urrence pro b ab i l i ty for acc i dent s . 

2 . 6  PREFERRED ALTERNAT I V E  AN D ADD I T I ONAL M I T I GAT I N G  MEASURES 

2 . 6 . 1  The  P referred A l t ern at i ve 

The preferred al t er n at i ve i s  to cont i nue nuc l e ar weapons operat i ons and const ruct new f ac i l i t i es at 

t h e  P antex  P l ant i n  order to meet i nc reased wo rk l o ad schedu l es .  The Dep artment of Energy i nt ends  to pursue 

2 - 3 3  



comp l et i on of t h e  proj ect s i dent i f i ed i n  Opt i o n  1 and add i t i on a l  new fac i l i t i e s t h at wo u l d at l e ast 

pro v i de a l l of  t he operat i o n al re l i ab i l i ty des i gn f e at ures repres ent ed by Opt i on 2. For some operat i ons  

i t  i s  poss i b l e  t h at oper at i on a l  re l i ab i l i ty fe at ures represented by Opt i on 3 wi l l  be fo und  des i r ab l e  or  

necess ary. 

T hus , t he f i rst t h ree P antex P l ant Opt i ons encompass the  act i ons c o n s i d ered most l i ke l y  and 

i l l ust rat e  the range of  pos s i b l e  cost s ,  i mprovements  i n  s afet y ,  and env i r onment a l  i mp act s .  Wh i l e  each of  

t he o p t i ons  i s  prec i se l y  def i ned to prov i de a so und b as i s  for  eva l u at i o n ,  i t  s ho u l d  be c l e ar t h at t h ey are  

not  mut u a l l y  exc l us i v e and  t h at fe atures from more t h an one  opt i o n co u l d be comb i ned . Th i s  Env i ronment a l  

Imp act St at ement wi l l  be i nst rument al i n  form u l at i ng the  dec i s i ons  reg ard i ng t he i mp l ement at i on of  t h ese 

opt i o n s . 

2 . 6 . 2  Addi t i on a l  M i g at i ng Meas ures I d ent i f i ed for  Cons i de r at i on  

Add i t i on a l  m i t i g at i ng me as ures to ad dress spec i f i c  e n v i ronment al i s s ues were i d ent i f i ed d u r i ng t h e  

det a i l e<i ev a l u at i on o f  the  b as i c  a l t e r n at i ves . 

Th ese me asures are not now part of any of the  A l t er n at i ves descr i bed e ar l i er .  However , some are 

a l re ady bei ng  act i ve l y  i nvest i g at ed by the Dep artment of En ergy .  The meas ures are org an i zed i nto  two 

c at ego r i es :  ( 1 )  t h o se t h at c o u l d  reduce t he prob ab i l i ty or conseq uences of pot ent i a l acc i dents and ( 2 )  

tho s e  t h at co u l d  red uce t he  degree of i mp act from some ro ut i ne operat i o n s . 

P o s s i b l e  Mi t i g at i ng Meas ures for  Potent i a l Acc i d ent s 

o The pot ent i al acc i d ents w i t h  t he  h i g hest pro b ab i  1 i t  i es and t he h i g h est potent i a l c onsequences are 

a i rcr aft crashes . Th e po s s i b i l i t i es of such  acc i d ent s occ urr i ng  may be dec reased by en l arg i ng the  

proh i b i t ed a i rsp ace o ut to 4 k i l omet ers ( 2 . 5  m i l es )  and  un l i m i t ed a l t i t ude in  the  v i c i n i ty of  the  

Pantex  P l ant , by  mo v i ng  the  VORTAC rad i o  n av i g at i on  dev i c e to  a d i fferent l o c at i o n ,  and  by 

mod i fyi ng t he st and ar<i appro ach p at t erns for t he Amar i l l o A i rport . Pre l i m i n ary c a l c u l at i ons  

i n<i i c at e  t h at the  chance  of an  ai rc raft - c r a s h - i nduced acc i d ent wo u l d  be  reduce<i by  factors  of  more 

t h an 40 i f  these me asures  were imp l ement ed by the  Federa l  Av i at i on Adm i n i s trat i on .  

TABLE 2 . 6 . 2- 1  

CHANCE OF A I R CRAFT CRASH I NDUCED PLUTO N I UM-RELEASE ACC I DE NT 
( c f1 ance oer ye a r )  

W i t h  I nc reased Proh i b i t ed 
A l t ernat i ve/Opt i on W i t h  Opt i o n as Defi ned A i r-S p ac e  and Mo ved Vort ac 

P antex A l t ernat i ve 
Opt i on , 1 i n  5 700 1 i n  250 , 000 J. 

Op� i on 2 1 i n  6200 1 i n  250 , 000 
Opt i on 3 1 i n  24 , 000 1 i n  1 , 000 , 000 
Opt i on 4 1 i n  6700 1 i n  280 , 000 

Ot her measu res b e i ng i nves t i g ated are t he mod i f i c at i on or reb u i l d i ng of st r uct u res to red uce or  

e l i m i n at e  any offs i t e  con sequenc es  sho u l <i a n  ai rcr aft crash  occ ur . The s e  me asures i nc l ud e  bermi ng  

or b uryi ng the st ruct ures . 
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o Gr ave l Gert i e s  are spec i a l structures  wi t h  ce i l i n g s  made o f  a suspende d ,  th i c k  l aye r of g r ave l 

des i gned to f i l ter o ut p l uton i um s h o u l d  an acc i dent o c c ur i n  the  wo r k s p ace . E ng i nee r i ng st ud i es 

h ave  shown t h at the ex i st i ng access  b l ast doors  may f ai l under the acc i dent a l  det o n at i on of t he  

max i mum a l l o wab l e  amo unt of h i gh exp l o s i ve ,  thereby permi tt i ng u nf i l tered debr i s to be  expe l l ed .  

( The  acc i dent an a l ys i s  for Pantex Op t i o n  1 and 4 ass umed such  a fa i l ure wo u l d occ u r . ) The 

Dep artment of Energy c urrent l y  i s  i nvest i g at i ng v a r i o u s  met hods  to ref i t  or repl ace t hese b l ast  

doors  to assure ag a i nst  b l ast door fa i l ure . If  the  doors  and  ent r ance way c o u l d be mod i f i ed to  

ass ure w i t h st and i ng an  acc i dent al deto n at i o n ,  the  max i m um re l e ase of  p l uton i um from s uch an 

ac c i dent co u l d prob ab l y  be red uced by a f actor of abo ut 40 . 

o On l y  one  c red i b l e  post u l at ed offs i te t r ansport at i on acc i dent c o u l d  resu l t  i n  t he re l e ase of  

p l uton i um .  Th i s  acc i d ent i nv o l ves  a l o ng-burn i ng f ue l  f i re  resu l t i ng from a n  acc i d ent between a 

S afe-Secure Tra i l er t r ansport veh i c l e  and a t an ker t r uc k .  P o s s i b l e  m i t i g at i ng me as ures i nc l ud i ng 

mo d i f i c at i o n s  to e i ther  proced ures or equ i pment are bei ng  i nvest i g ated . 

P o s s i b l e  M i t i gat i n g  Me as ures for  Norma l  Operat i o n . A l t ho ugh v a r i o u s  normal  o perat i o ns were fo und to 

have some degree of env i ro nment a l  i mp act , no ne were co n s i dered s i g n i f i c ant . Some mi t i g at i ng me as ures are 

be i ng c o n s i d ered to red uce f urther those  a l ready sma l l i mp act s . 

� A  new Test F i r i ng F ac i l i ty i s  b e i ng c o n s i dered . Th i s  poss i b l e  f ac i l i ty i s  i n  add i t i on to the  

I nt e r i m  Te st F i r i ng Fac i l i t y  now under co n st ruct i o n .  Th e new  fac i l i ty wo u l d prov i de co n t a i nment of  

a l l em i s s i ons  from a l l h i gh - e xp l o s i ve t est shots  i n vo l v i ng e i t her dep l eted u r an i Lill or beryl l i um .  

• R ecyc l i ng o f  s o l v ents may b e  accomp l i shed i n  t h e  future ,  reduc i ng emi s s i ons from so l vent  

ev apo r at i o n to near l y  zero . 
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3 . 0  AFFECTED E N V I RONMENTS 

Th i s  c h apter descr i bes the  env i ro nments of  t h ree l oc at i ons  ( t he P antex P l an t , the I o wa Army 

.1\mmun i t i o n  P l ant , anrl t h e  Hanford Si t e )  t h at mi ght be affec ted  by the a l ternat i ve act i on s .  Emp h as i s  i s  on 

d i s c u s s i ons and i n format i on deemed necess ary to underst and t h e  a na l yses i n  Ch apter 4 and compar i sons o f  

a l t ernat i ves  i n  Ch apter 2 .  M:J re det a i l ed mat er i a l  i s  re ferenced o r  p ub l i sh ed a s  a separat e  doc ument . 

Ch apt er 3 h as t WJ  major sect i o ns . Sect i on 3 . 1  descr i bes general  cond i t i ons ( w i t h i n  a reg i o n a l  

context ) ,  ex i st i ng fac i l i t i es ,  and cu rrent operat i o ns at a l l t hree s i t e s . Sect i o n  3 . 2  dea l s wi t h  t h e  

ex i st i ng env i ro nmenta l  cond i t i ons . I t  emp h a s i zes t hose are as deemed i mport ant b y  t he p ub l i c or t hose areas 

most l i ke l y  to  be affect ed by the a l t ernat i ve s .  The d i s c us s i o n s  of  the  ex i st i ng env i ronment at the  Pant e x  

P l ant ref l ect t he c umu l at i ve effects of n u c l ear we apons operat i ons t h ere over t he p ast 3 0  ye ars . The 

t o p i c a l  sect i o n s  are org an i zed  in  the  s ame  fas h i o n  used for Sect i o n  2 . 3 .  Each t o p i c a l  subsect i o n  pres ent s 

i nformat i on for each s i te i n  t he s ame sequence . 

3 . 1  GENERAL SETTI NGS OF THE  S I TES  

A l l t h ree a l t er n at i ve s i t es are now  under some form of Federal  government contro l  and are res t r i cted  

from pub l i c  access . Th e Pant ex  Pl ant s i t e near Amar i l l o ,  Te xas , i s  t he  l oc at i o n of c urrent nuc l ear  weapons 

operat i ons and propo sed new const ruct i o n .  The I o wa Army Ammun i t i on P l ant s i te near Bur l i ngt o n ,  I owa ,  h as 

fac i l i t i e s prev i o us l y  used for nuc l e ar we apons operat i o ns  and current l y  i s  used for con vent i on a l  mun i t i on s  

operat i o ns . The Hanford S i te near R i ch l an d ,  Wash i ngto n ,  was s e l ect ed a s  a n  e x amp l e  s i t e  for a n  a l l - new 

p l ant . Th i s  se l ect i on  was b ased on a det a i l ed st udy  t h at ev a l u at ed reg i on a l and s i te-spec i f i c  cr i t er i a to  

s e l ect s u i t ab l e  c a n d i d ate  s i t es for  n u c l ear we apons operat i ons  f ac i l i t i es ( LATA 1981 ) .  The P antex P l ant 

and Iowa Army Ammu n i t i on P l ant s i tes  al s o  were ev a l u at ed i n  t h at s i t i ng st udy fo r comp ar at i ve purpose s .  

3 . 1 . 1  Gener a l  E n v i rons 

The l o ca l  e nv i rons d i ffer great l y  among the  t h ree s i t e s . However , e ach is  l o c at ed in  re l at i v e l y  f l at 

open co unt ry away from maj o r  mo unt a i n ranges . A l l t hree l o c at i on s  have ag r i c u l t u r a l  areas on s i t e  under 

c u l t i v at i on .  E ach s i te i s  l o c at ed re l at i ve l y  c l o se to  urban areas and h as potent i a l eco l og i c al p at hways 

for po l l ut ant transfer  to man throuqh  agr i c u l t ur a l  pr act i ces  and g ame management pro g r ams . 

3 . 1 . 1 . 1  P antex P l ant --Gener a l  E n v i rons 

The 3 700 hect are ( 9 100 acre)  P ant ex P l ant S i t e  i s  l oc at ed i n  t he P an h and l e  of T e x as ,  Carson Co unt y ,  

approx i m at e l y  2 7  k i l omet ers  ( 17 mi l es )  nort h e ast of  downt own Am ar i l l o ( F i g .  2 . 1 . 1 -A ) . I n add i t i on to  t h e  

P antex P l ant , t he Dep artment o f  Energy o wns a 440 h ect are ( 1 1 00 ac res )  port i on of  a l arge p l aya 

appro x i mat e l y  6 k i l omet ers (4 mi l es )  nort h e ast of t h e  P l ant . Th i s  pro pert y,  known as P antex Lak e ,  i s  

c u rrent l y  be i ng used for
. 

pr i v ate  agr i c u l t ura l  p urposes and i s  be i ng h e l d  by t he Dep artment of  Energy for 

i t s  l o n g -t erm pot ent i a l deve l o pment as a wat er  supp l y we l l f i e l d .  No p l ans  are co nt emp l at ed for such  

deve l o pment in  t he foreseeab l e  fut ure . The  wat er we l l s  u sed to  supp ly  Amar i l l o w ith  d r i n k i ng wat er b o rder 

t h i s prop ert y .  

The P antex P l ant i s  l o c at ed i n  the  t reel ess h i gh p l a i ns o f  Texas ; i t  l i es on  t he t r ans i t i on zone  

b et ween t h e  No rt h  Cent r a l  P l a i n s  and  t h e  Ll ano Est ac ada ( st aked p l a i n s )  to  the  so ut h . The reg i o n ,  set t l ed 

i n  t he l ate  1800s and e a r l y  1900s ,  i s  a semi a r i d  f armi ng and ranch i ng area .  The few t rees c urrent l y  t here 
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were p l ant ed for wi n d  break s , s h ad e , or fru i t  product i o n . The Pantex P l ant i s  surrounded by agr i c u l t ur a l  

l and . Owners h i p  i s  both pr i v ate and i n st i t ut i o n a l . Appro x i m at e l y  80% o f  t h e  l and w i t h i n  t he P l ant 

bound ary is  used for agr i c u l t ura l  purpo ses  by l and l ease arr angement s wi t h  Texas  Tec h no l o g i c a l Un i vers i ty 

Agr i c u l t ure Research St at i o n .  Bro ken or ro l l i ng l and i s  typ i c a l l y  kept i n  n at i ve gr ass p asture and 

s e as o n a l l y  gra zed whenever rai nf a l l i s  suff i c i ent to produce  grass growt h .  Wheat f i e l d s  are gr azed i n  t he  

l ate f a l l ,  w i nt e r ,  and e ar l y  s pr i ng to st i m u l ate t i l l er i ng ;  grai n sorghum i s  grazed i n  the  f a l l aft er t he 

c ro p  i s  comb i ne - h arvest ed . A l t h o ug h  dryl and farm i n g  domi n ates  th i s  reg i o n , some f i e l ds are i rr i g ated  from 

l o ca l  p l ayas or from deep we l l s  p ump i ng water from the  Oga l l a l a  aqu i fer . 

The c l i mate at the  P antex P l ant i s  typ i c al o f  t he  h i gh great p l a i n s . It i s  c h aract eri zed by hot 

s ummers and re l at i ve l y co l d  wi nters (USDC  1981 ) .  Th e P ant ex P l ant i s  i n  a wi ndy are a  wi t h  the prev ai l i ng  

wi nd d i rect i on from t he south  t hro ugh sout h west ( F i g .  3 . 1 . 1 . 1 -A) . R a i n f a l l i s  v ar i ab l e ,  averag i ng 50 

cent i met ers ( 2 0  i nches ) per ye ar wi t h  i nd i v i d u a l  ann u al tot a l s ran g i ng from l es s  t h an 25 cent i meters  ( 10 

i nc h e s )  to great er t h an 90 cent i meters ( 35 i nc h es ) . Thundersto rms occur abo ut 49 d ays per year and c an 

produce torn adoes . Th e des i g n cri t er i a  torn ado wi ndspeed for the  Pantex P l ant i s  1 1 2 meters per seco n d  

( 250 m i l es per hour )  ( Texas Tech 1 974 ) . 

3 . 1 . 1 . 2  I o wa Army Ammun i t i on P l ant - -Genera l  E n v i rons 

The 7800 h ect are ( 19 , 300 ac re )  I o wa Army Ammun i t i o n  P l ant is  l oc ated i n  s outheast ern I owa ,  Des Mo i nes  

Co unt y ,  app ro x i m at e l y  1 6  k i l omet ers ( 10 mi l e s )  west of  downtown Bur l i ngto n .  P l ant headquart ers are 

adj acent to t he town of M i d d l etown on the  ma i n l i ne of t he Bur l i ngton North ern R a i l ro ad ( F i g .  2 . 2 . 2-A) . 

Th i s  are a  was set t l ed i n  t he  ear l y  1800s and h as several  po i nt s  of i nterest d at i ng back  to t h e  Ci v i l War 

e r a .  However , no h i stor ic  s i tes  regi stered w i t h  the Nat i o n al Reg i st er of H i sto r i c  P l aces ex i st w i t h i n  

P l ant bo und ar i es .  

The reg i on cont ai n s  some of  the mo st prod uct i ve farml and i n  t he wor l d .  The t erra i n  i s  mo st l y  l eve l  t o  

gent l y  s l op i ng ;  however , i t  i s  bro ken b y  ro ugher  topo g r aphy  al ong dra i n age rav i nes  and stream ch anne l s .  

The l andsc ape , both  wi t h i n  and surro u nd i ng P l ant boundar i es ,  i s  a mo s a i c  of  f i e l ds and h ardwood fo rest s .  

An exc e l l ent growi ng  season  i s  co up l ed to an ann u a l  rai nfa l l p attern t h at e l i m i n ates  mo st requ i rement s for 

i rr i g at i o n ,  and a l mo st any acc l i mated c rop c an be grown . Mo st l eve l  l and i s  c u l t i v at ed . Corn and 

soyb e ans , the preferred c ro p s , are p l anted on  a crop rot at i on sched u l e to mai nt ai n h i gh l eve l s of  so i l  

fert i l i t y .  

Appro x i mat e l y  70% of  the  l and w i t h i n  the  P l ant boundar i es i s  farmed ( row c rops  or i mp ro ved p astures ) .  

Land  i s  l e ased  to pr i v at e  farmers  or mai nt ai ned fo r v.ood  pro d uct i o n  under an aggress i ve forest man agement 

p l an .  In add i t i o n ,  an act i ve wi l d l i fe management p l an enco urages prod uct i on and use of  wi l d l i fe s pec i es .  

The c l i mate at t he  I owa Army Ammun i t i on P l ant i s  typ i c al of  cont i nent al , mi d- l at i t ude l o c at i o n s . I t  

i s  character i zed by  hot , hum i d  summers and co l d ,  re l at i ve l y  s nowy wi nt ers  ( U SDC 1 980 ) . T he  prev ai l i ng wi nd  

d i rec t i on a t  t he Iowa  Army .ll.rnmun i t i o n  P l ant i s  from the south  to so ut h west w i t h  st ro nger wi nds from t he  

nort h  and no rt hwest ( F i g .  3 . 1 . 1 . 2- A ) . Rai nf a l l averages 90  cent i meters ( 3 5  i nc h e s )  per  year wi t h  two 

t il i rds f a l l i ng d u r i ng t he growi ng s e ason ; snowf a l l averages 6 0  c ent i met ers ( 25 i nc h e s )  per year . 

Th u nderstorms occur  abo ut 50 d ays per ye ar , pr imar i l y  i n  the  sp r i ng and summer , and c an produc e h i g h  

w i nds , h a i l ,  and tornadoes . The cont i nent al U . S .  h as been asses sed to  determ i ne a reg i o n a l  des i gn-bas i s  

torn ado ( ANS I  1980 ) ; t h e  torn ado des i gn wi n d  speed for Iowa i s  1 1 2  met ers per second ( 250 mi l es per ho ur ) . 

The des i gn c r i t er i a wi nd speed used at t he I owa Army Ammun i t i on P l ant for new fac i l i t i es i s  1 60 met ers per 

s econd  ( 360 mi l es per ho ur )  ( \IHSt� 1971 8 ) . 
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SPEED 

miles per hour 
1. 1-7 7- 18 18+ 

.5-3 3.5-8 8.5+ 
meters per second 

�N� 
18% 

AMAR I LLO 
1955- 1964 

E 

The l i nes and b ars com i ng from t he cent er of t he w i nd rose rep res ent the  frequency of the  

wi nd speed i nt er v a l  com i ng from t h at part i c u l ar d i r ec t i o n .  S i xteen wi nd d i rect i o ns 

(N , NN E ,  N E ,  Etc . )  are presented , e ach cover i ng 22 . 5  degrees of t he c i rc l e .  

� i g u re 3 . 1 . 1 . 1 -A .  Wi nd rose for P ant ex P l ant area . 

3 . 1 . 1 . 3  H anford S i t e--Genera l  Env i rons  

The 147 , 800 hect are ( 360 , 100 ac re )  H anford S i te i s  l o c at ed i n  s em i ar i d  s o utheast ern Was h i ngton j ust 

north of the j unct i o n  of the Yak i m a ,  Sn ake , and Co l umb i a  Ri vers ( �'" i q .  2 . 2 . 3- A ) . Th i s  area was sett l ed i n  

t he l ate 1800s and e a r l y  1 900s by f armers who deve l o ped l oc a l i rr i g at i on d i st r i ct s  us i ng t h e  Co l umb i a  

R i ver . Av erage  r a i n f a l l  i s  l ow ;  however , as i s  typ i c a l of  mo st desert commun i t i e s ,  a wi de  var i ety of  crops  

c an be grown when water i s  s upp l i ed .  A t ruck f arm i ndustry t h r i ves on t he i rr i g at ed f i e l d s .  T h ere i s  a l so 

whe at farm i ng and fo r age  product i o n  for a l i ves t o c k  i ndustry .  

The proposed s i te i s  l o c at ed i n  the north  c ent n .l port i on of  t he Han ford S i t e  appro x i m at e l y  32  

k i l omet ers  ( 20  mi l es )  northwest  of  R i c h l 3nd . Th i s  area  s upport s s ageb r u s h  and  n at i v e gras ses  t h at prov i d e 

w i l d l i fe h ab i t at .  
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1967- 197 1 
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The l i nes and b ars comi ng from the center of the wi nd rose represent the freq uency of the  

w i nd  speed  i nt erva l  com i ng  from that part i c u l ar d i rect i o n .  S i xteen wi nd d i rect i o ns  

( N  , N N E ,  NE ,  Etc . )  are present ed ,  e ach cover i ng 2 2 . 5  degrees of  t he c i rc l e .  

F i g ure 3 . 1 . 1 . 2-A . W i nd ro se for I o wa Army Ammun i t i on P l ant area . 

The c l i m ate i s  domi n ated by the r a i n  sh adow of the Casc ade Mo unt ai n r ange ( Stone 1972 ) . Mo i st u re

l aden  storms or i g i n at i n g from the Pac i f i c  d ur i ng wi nter and spr i ng tend to ra i n-out as they cro s s  the 

C asc ades , res u l t i ng in  a re l at i ve l y  l ow annua l  r a i n f a l l [ an aver age t o t al of 16  cent i met ers ( 6 . 3  i nches ) ]  

at the Hanfo rd  S i t e .  Wi nters are rel at i ve l y  co l d ,  averag i ng 1 • c  ( 3 3 . F ) ;  snowf a l l tot a l s  average  on l y  33 

cent i meters ( 13 i nches )  per year .  S ummers are s unny, d ry,  and warm . The prev a i l i ng w i nd d i rect i on i s  from 

the  west-northwest c aused by ai r d r a i n i ng o ff the Cas c ade  range acros s  east ern Wash i ngton  

( F i g .  3 . 1 . 1 . 3-A) . Thunderstorms occur about 11  d ays per ye ar , b ut severe t h understo rms are r are . One 

tornado  h as been observed ( i n  60 years ) on the Hanford S i t e .  The des i g n cr iter i a for n u c l ear reactors or 

str uct ures for t he storage of  p l ut o n i um at the H anford Site req u i re the f ac i l i ty to w i t h s t and t o r n ado wi nd 

speed s of  78 met ers per seco n.d ( 1 7 5  mi l es per ho ur )  ( USAEC 1974 ) . 
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The l i nes and b ars com i ng from t he center of the wi nd rose repres ent the  frequency of the 

w i nd  speed i nterva l  comi ng from that part i c u l ar d i rect i on . S i xteen wi nd  d i rect i o n s  

( N  , NN E ,  NE , Etc . )  are presented , e ach coveri ng 22 . 5  degrees of  t he c i rc l e .  

F i g ure 3 . 1 . 1 . 3-A .  Wi nd rose for Hanford S i te area . 

3 . 1 . 2  E x i st i ng F ac i l i t i es 

3 . 1 . 2 . 1  P antex  P l ant --E x i st i ng  F ac i l i t i es 

General  Character i st i cs 

The fac i l i t i es at the P antex P l ant i nc l ude some 288 b u i l d i ngs  t o t a l i ng appro x i mate l y  139 . 5  t h o u s and  

s q u are met ers  ( 1 . 5  mi l l i on square feet ) of f l oo r  space  ( U SERDA 1976 ) . The  P l ant was  est ab l i shed in  1951  
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on  a port i on of t he  former Pantex Army Or9 nance  P l ant constructed i n  194 2 .  The or i g i n a l  P l ant was used 

d u r i ng Wor l d  War II  for l o ad i ng convent i o n al ammun i t i on s h e l l s  and bomb s .  Several of the  o r i g i n a l  

b u i l d i ng s  [55 . 8  thous and squ are met ers ( 600 tho u s and  squ are  feet ) ]  were  convert ed i n  1951  to nuc l e ar 

we apons operat i o ns f ac i l i t i es and are st i l l  i n  u se . A l l ot h er nuc l ear weapons operat i ons f ac i l i t i es b e i ng 

u sed were b u i l t  s i nc e  1952 and are des i gned spec i f i c a l l y for nuc l ear we apo ns  operat i o ns wo r k  ( USERDA 

1976 ) . 

The P l ant i s  d i v i d ed i nto sev eral major work i ng areas . The manuf act ur i ng area i s  d evoted to  

f abr i c at i o n  of  h i gh exp l o s i ve compo nent s and we apon assemb l y/d i s assemb l y  operat i ons  ( Sect i o n  2 . 1 ) . The 

h i gh-ex p l o s i ves d eve l o pment area i s  d evoted to h i g h - exp l o s i ve deve l o pment wo rk requ i red to s upport v ar i o u s  

Dep artment of  Energy nuc l e ar we apo n des i gn agenc i es .  The t empo rary ho l d i ng area i s  a s a f e ,  sec ure 

p l ace for h i gh exp l o s i ves and nuc l ear weapons not act i ve l y  b e i ng worked o n .  Ot her i mport ant f ac i l i t i es 

i nc l ude  test-f i r i ng s i t es for test i ng h i gh exp l o s i ves , a l andf i l l  d i s p o s a l  are a ,  a burn i ng gro und for 

d i spo s al of  s c r ap h i gh exp l o s i ve s ,  a water t reatment p l ant , a s t e am  generat i on p l ant , and a s ewage 

treatment p l ant . 

The manufact u r i ng area i n  wh i ch nuc l e ar we apons operat i ons are conducted covers appro x i mat e l y  80 

h ect ares ( 200 acres ) and cont a i n s  more t h an 100 bu i l d i ng s . Th i s  are a is surro unded by a sec ur i ty zo ne . 

Des c r i pt i ons  of the  weapons oper at i o ns perfo rmed i n  t he manufact ur i ng area are present ed i n  Ch apter 1 ,  

Sect i o n  1 . 4 .  

The h i g h-exp l o s i ve deve l o pment area cons i st s  o f  fac i l i t i es t h at cont ai n severa l  b ays w i t h  h eavy 

re i nforced -concret e  wal l s .  Th ese  f ac i l i t i es are used for synt hes i zi ng new h i g h  exp l o s i ves  and fabr i c at i ng 

t h ese new h i gh exp l o s i ves i nto exper i ment al s h apes . See Chapter 1 ,  Sect i o n  1 . 4 . 4 ,  for a descr i pt i on o f  

dev e l o pment a l  h i g h-exp l o s i ves oper at i on s . 

The t est f i r i ng s i te h as severa l  re i nforced-concrete  b un kers cont a i n i ng contro l  rooms and c amer a 

areas . Exper i ment a l  h i g h-exp l o s i ve conf i gurat i o n s  are det o n ated  on fi r i n g  pads  surro unded by eart hen  

b unkers .  Se l ected s amp l es of  h i g h - exp l o s i ve components a l so are  d et o n at ed for  q u a l i ty as s u r ance t es t i ng .  

S upport f ac i l i t i es at t he P antex P l ant i nc l ude  a c afet er i a ,  c h ange h o u s e ,  t oo l  and d i e  s h o p ,  wat er  

treatment p l ant , sewag e tre atment p l ant , pho t o graphy l abo r at o ry ,  cent r a l  he a l t h  fac i l i ty ,  p l as t i c  s ho p ,  

g a r age and veh i c l e  ma i nten ance f ac i l i ty,  and s t e am generat i on p l ant . 

3 . 1 . 2 . 2  I owa  Army Ammun i t i o n  P l ant --E x i st i n g F ac i l i t i es 

Gener a l  Ch ar act er i st i cs 

The I o wa Army Ammun i t i o n  P l ant at Bur l i n gt o n ,  I o wa ,  cont ai ns 12 10 b u i l d i ngs  w i th a tot al f l oor sp ace  

o f  407 thous and square  met ers  ( 4 . 4  mi l l i o n  square  feet ) . The P l ant has  1 1  assemb l y  l i nes  t h at have  been 

u sed for prod uct i on of v ar i ous  mun i t i o n s  s uch as art i l l ery s he l l s  and m i nes ( USARMY 1 980 ) . 

I n  1 947 t he Bur l i ngton Atomi c E nergy Comm i s s i on P l ant was c reat ed w i t h i n  the conf i nes of the I owa 

Army Ammu n i t i o n  P l ant to f abr i c at e  chem i c a l  exp l o s i ves  and perform nuc l e ar we apo n s  oper at i ons . Some Army 

f ac i l i t i es were t r ansferred to the  At omi c  Energy Comm i s s i on and some new f ac i l i t i es were const ructed at 

t h at t i m e .  Th e m i s s i o n  of t he  Bur l i ngton  Atomi c Energy Comm i s s i o n  P l ant i nc l uded nuc l ear  we apo ns  

operat i ons and  ot her we apons program work as d i rected by t he Atorni c E nergy Cornrni s s i O 'l . 
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Tho s e  areas of the  Iowa Army Ammun i t i o n  P l ant used by the  Burl i ngton Atom i c  Energy Comm i s s i on P l ant 

i nc l uded the manufact ur i ng are a,  the t empor ary ho l d i ng are a ,  t he f i r i ng s i t e ,  and the exp l o s i ve d i sposa l  

are a .  The manufact ur i ng  are a  housed al l h i gh-exp l o s i ve fabr i c at i o n and  nuc l e ar weapo n s  as s emb l y/ 

d i s as semb l y  operat i ons . It cont a i ned 28 b u i l d i ngs [ total f l oor are a--3 9 . 9  t ho u s and squ are meters ( 430 

thous and squ are feet ) ]  c l as s i f i ed as pro d uct i on fac i l i t i es .  These  i nc l u ded the ass emb l y  cel l s  and b ays of 

heavy re i nforced concrete const r uct i o n .  I n  add i t i o n ,  t here were 83 s upport b u i l d i ngs  [ 35 . 9  thous and s q u are 

met ers ( 387 t ho us and  square feet ) ] .  Th ese i nc l uded l aborat o r i es , shop s , off i ces , sto r ag e ,  equ i pment rooms , 

control  rooms , p ump houses , g u ard s t at i on s ,  personnel  she l t ers , c h ange ho uses , and a steam generat i on 

b u i l d i ng .  

The t emporary ho l d i ng area cont a i ned 43 re i nfo rced -concret e ,  e art h-covered b u i l d i ng s ,  a l l of wh i c h  

were access i b l e  by ra i l ro ad trac k  and ro ad . These  struct u res were used  fo r t empo r ary ho l d i ng o f  nuc l ear  

weapo ns . A t e st - f i r i ng s i te h av i ng s everal contro l  rooms , c amera rooms , and  t est- f i r i ng p ads  was used for 

t est i ng h i gh exp l o s i ves . A wast e d i spo s a l are a was used for burn i ng waste  h i gh exp l o s i v es . 

By 1 97 5 ,  a l l nuc l e ar we apon operat i ons were s h i fted to the P antex P l ant and a l l  f ac i l i t i es at the  

I owa Army Ammun i t i on P l ant were  ret urned to the Army . Some of  t he b u i l d i ngs  i n  the  manufac t ur i ng  are a 

c urrent l y  are be i ng used for h i gh-exp l o s i ve product i o n  and convent i o n al ammun i t i ons assemb l y .  These 

b u i l d i ng s  are al l i n  good co nd i t i on .  Th e remai n i n g  b u i l d i ng s  in  t he  man ufac t ur i ng area are not in  act i ve 

u s e ,  b ut are ma i nt ai ned for po s s i b l e  mob i l i z at i on .  They are i n  re l at i ve l y  good cond i t i o n ,  and may requ i re 

o n l y  pai nt i n g and ai r cond i t i on i ng syst em ( h e at i ng and vent i l at i o n )  mai ntenance to be ret urned to usab l e  

cond i t i o n .  There i s  s u ff i c i ent s p ace av ai l ab l e  wi t h i n  the  p l ant bound ari es for the construct i on of new 

h i gh-exp l o s i ve fab r i c at i o n and nuc l e ar we apo n oper at i o n fac i l i t i es .  

3 . 1 . 2 . 3  H anford S i t e--Ex i st i ng F ac i l i t i es 

Genera l  Ch aracter i st i cs 

Current m ajor operati ons  on the  Hanford S i te i ncl ude  an operat i ng p l uto n i um prod uct i on re act o r ,  f ue l  

reproces s i ng and  wast e rnanagernent f ac i l i t i es ,  the Fa st  Fl u x  Test Fac i l i t y ,  and support fac i l i t i es ( J ami son  
1981 ) .  P urex , a fue l  reproces s i ng fac i l i ty, was used from 1 955 to 1972  and i s  p l anned to rest art 

operat i ons  i n  the fut ure  ( USDOE 1 982C ) . The Wash i ngton Pub l i c  Power Sup p l y  System h as th ree commerc i a l 

n uc l e ar power p l ant s under co nstruct i on on an area of the Res erv at i on l e ased from the Dep artment of 

Energy . Work on two of them h as been stopped . 

The H anford S i te i s  used for n uc l e ar re actor operat i ons  or n uc l e ar reactor re l at ed o perat i o ns . Thi s 

i nc l udes the operat i on of the p l uto n i um-produc i ng react or and gen erat i on of  e l ect r i c i t y u s i ng  the  

byprod uct s team .  Ot her operat i ons  i nc l ude the  ma i nten ance of P urex for rest art of reproces s i ng of  

i rrad i at ed p l uton i um product i o n  reacto r  fuel s ,  f i s s i o n prod uct separat i o n , cr i t i c a l i t y research , and 

r ad i o act i ve waste st o r ag e .  I n  add i t i on ,  t h ere i s  the p rod uct i on of uran i um o x i d e ,  p l uton i um p ur i f i c at i on 

and convers i o n ,  p l ut o n i um stor age , N-React o r  fuel  fabr i c at i o n ,  re actor  fue l s research and deve l opment , 

l i qu i d  met a l  t echno l ogy deve l opment , l i fe sc i ence researc h ,  and F ast F l ux Test Reactor support 

act i v i t i es .  
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3 . 2  E X I ST I NG  ENV I RONMENTAL COND I T I ONS 

3 . 2 . 1  A i r  

3 . 2 . 1 . 1  P ant ex  P l ant - -A i r 

A i r  q u a l i ty at the P antex P l ant meets a l l  Feder al  and Texas pr i mary ai r q u a l i ty st and ards ( Texas  

1981 ) for  s u l fur  d i o x i d e  and part i c u l at e s . The Pantex P l ant h as no i nd u str i a l  proces ses  t h at are 

s i gn i f i c ant so urces of t h ese po l l ut ant s ,  or of c arbon mo no x i d e ,  o zone ,  l ead , n i t rogen d i ox i d e ,  and 

hyd roc arbons  ( MHSM 1982 ) . The h i gh ann u a l  average wi nd speed of  6 met ers per second ( 1 4  mi l es per ho u r )  
pro v i des o n e  of t h e  l o west a i r  st ag n at i on pot ent i a l s  i n  t h e  U . S .  ( Ho l zworth 1972 ) . 

Texas A i r  Co ntrol  Bo ard meas u rements at Am ar i l l o for 1981 show tota l  s u s pended part i c u l ates and 

s u l f ur  d i o x i d e  to be wi t h i n both stat e  and Federa l  l i m i t s .  Th ese  va l ues are present ed in Tab l e  3 . 2 . 1 . 1- 1 . 

The major sourc es of po l l ut ants from operat i ons at the P antex P l ant are waste h i gh-exp l o s i ve b urn i n g ,  

ste am generat i on from an ex i st i ng nat u r a l  gas-f i red p l ant , and waste org an i c  so l vent ev apo rat i o n . Fo r 

these so urces , a i r concent rat i ons were est i m at ed by theoret i ca l  c a l c u l at i on for both ons i te and o ffs i te 

l o c at i ons  ( Macdone l l  1982 ) .  No ne  of these  est i m ated va l ues exceeded app l i c ab l e  st and ard s . Tab l e  3 . 2 . 1 . 1- 2  

1 i s t s  d ata  on  a l l po l l ut ants emi tted at t h e  P ant e x  P l ant t h at are reg u l at ed by e i t her Federal  or Stat e  

Ambi ent Ai r St and ard s .  Tab l e  3 . 2 . 1 . 1-3  pres ent s ai r concent r at i o ns  o f  was t e  org an i c  so l vent s t h at are 

reg u l at ed for wo rker expos ure b ut not reg u l at ed by n at i ona l  or st ate  amb i ent a i r st andard s .  Year l y  tot a l s  

for al l the  Pantex P l ant major emi s s i o ns  are present ed i n  Tab l e  3 . 2 . 1 . 1 -4 . Th e l argest s i ng l e  so u rc e  of 

pr imary air po l l ut ants ( t hose as s i g ned a N at i o na l  Air Qua l i ty St and ard ) is from veh i c l es u sed by wo rkers 

d r i v i ng to and from work . These  re l eases are abo ut 36 t i mes  great er t h an emi s s i o n s  from the  gas-f i red 

power p l ant and appro x i mat e l y  180 t i mes great er t h an emi s s i ons  from b u rn i ng waste h i gh exp l o s i ves . 

Waste h i gh exp l o s i ves and h i gh exp l o s i ve cont am i n ated mat er i al are d i sposed of by b u rn i n g .  Th ere are 

three met hods of  burn i ng : open e art h pad s ,  open ai r i nc i nerator  c ages , and a burn t an k .  Th e met hod used 

d epends on t he form and cont ent of the mater i a l . Permi s s i on for open a i r  burn i ng act i v i t i es h as been 

grant ed _ by the Texas  Ai r Contro l  Bo ard (TACB 1976 ) . Gi ven l'tGrst-case  met eoro l o g i c a l cond i t i o ns , max i mum 

b u rn i ng emi s s i o n s  co u l d  h ave  l eve l s  of n i t rogen  o x i des  ( N Ox ) of abo ut 46 p art s per mi l l i on  for 3-1/2 

m i n utes ( est i mat ed t i me of  burn )  at the nearest s i te  bound ary. Th i s  wo u l d  res u l t  in  an  est i m ated annua l  

aver age concent r at i o n  of  0 . 0004 p art s per  mi l l i on . Wh en NOx comes i n  cont act wi th  mo i st u r e ,  n i t ro us ac i d  

and n i t r i c  ac i d  are formed , wh i ch c an c au se d i scomfort to h umans st and i ng at the  nearest bound ary 

{ Macdone l l  1982 ) .  These  effect s co u l d  i nc l ud e i rr i t at i o n  to the eyes and muco u s  membr anes . No other 

effects wo u l d  be expected . 

Gaseo us em i s s i ons from h i gh exp l o s i ve t est shots are at l east 100 t i mes sma l l er t h an those  from 

burn i ng of  was t e  h i gh exp l o s i ves  { Macdo n e l l 1982 ) .  Th u s ,  ai r co ncent rat i o ns  from h i g h -exp l o s i ve test sho t s  

meet a l l app l i c ab l e  st andard s .  

Pot ent i a l re l e ases o f  t o x i c  a i r  cont ami n ants are contro l l ed ( wh ere deemed necess ary) w ith  a i r 

c l e an i ng app arat us ,  such as h i g h-eff i c i ency part i c u l ate  ai r f i l t ers . Wi t h  the  except i o n  of burn i ng waste  

h i gh exp l o s i ves and evaporat i o n  of  waste organ i c  so l vents at t h e  b urn s i t e ,  most nonrad i o act i ve 

atmospher ic  rel eases are from fume hoods and b u i l d i ng exh aust syst ems . Th e l im i t ed q uant i t i es rel eased 

and i nfrequent n at ure of these re l e as es do not const i t ute an env i ronment a l , wo rker,  or p ub l i c h e a l t h  
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Po l l ut ant 

Tot al s uspended 
p art i c u l at es 

S u l f ur 
d i o x i de  

Sourc e 

H i gh exp l o s i ve 
b urn i ng 

St e am  g enera
t i on 

TABLE 3 . 2 . 1 . 1 - 1  

AMB I ENT A IR  MEASUREMENTS AT AMAR I LLO FOR 1 981 

1981 Federal  
Meas ured P r i mary Second ary 

T i me Per i od Con c ent rat i on U n i t s  St and ard St and ard 

24 hour  1 1 2  m i crograms per 260 1 50 
c ub i c  met er 

Ann u a l  60 mi crograms per 75  60 
c ub i c  met er 

3 hour Not me as u red p arts per No 0 . 5  
mi l l  i on st and ard 

24 hour  0 . 008 p arts per 0 . 1 4  No 
mi l l  i o n  st and ard 

Ann u al 0 . 003 p arts per 0 . 03 No 
mi l l  i on st and ard 

TABLE 3 . 2 . 1 . 1 -2  

CAL CULATED MAX I MUM OFFS ITE AIR CONCENTRAT I ONS FOR P R I MARY AIR POLLUTANTS* 
EMITTED FROM PANTEX PLANT 

( Al l concent r at i ons expres s ed i n  p arts per m i l l i o n ) 

Env i ronment al  
Protec t i o n  

Agency Prob i ent 
Po l l ut ant Co ncent r at i on T i me Per iod  A i r St and ard 

co 3 . 2  1 hour  3 5 . 0  
0 . 4  8 ho u rs 8 . 75 

NO 0 . 0004 Ann u al 0 . 05 

HF** 0 . 006 3 hours No st and ard 

co 0 . 0027 1 ho urs 35 . 0  
0 . 0027 8 hours  8 . 75 

N02 0 . 00053 Annua l  0 . 05 

*Pr imary a i r  po l l ut ants are those  for wh i ch a N at i o n al Amb i ent Ai r St and ard E x i st s . 
**Hydro gen  f l uor i d e  was i nc l uded because  of St at e st and ards . 
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Tex as 
St and ard 

150  

75  

0 . 5  

0 . 14 

0 . 03 

Texas  Prob i ent 
A i r St and ard 

35 . 0  
8 . 75 

0 . 05 

0 . 006 

35 . 0  
8 . 75 

0 . 05 



So l vent 

Et hyl acet ate 
Acetone 
Methyl ethyl ketone 
Ta l uene 
Met h ano l 
Butyl acet at e 
Met hyl I sob utyl ketone 
D i met hyl formam i d e  
Tet rahydrof uran 
I sob utyl acet at e 

TABLE  3 . 2 . 1 . 1 - 3  

A I R  CONCENTRAT I ONS FOR SOLVENT EVAPORATI O N  AT PANTEX PLANT 
{ a l l  concent rat i ons  i n  part s per mi l l i o n )  

Ons i t e* Occupat i o n a l  E xpos ure L i m i t s*** 
So 1 vent 

Co ncent r at i on 1 5  mi nutes  8 ho urs 

0 . 02 NS+ 400 
0 . 05 1000 750 
0 . 02 300 200 
0 . 01 150 100 
0 . 05 250 200 

<0 . 005 200 1 50 
<0 . 005 75 50 
<0 . 005 20 10 
0 . 03 250 200 

<0 . 005  187 150 

Off s i t e** 
So 1 vent 

Concent r at i on 

0 . 2 1 
0 . 61 
0 . 24 
0 . 08 
0 . 59 
0 . 03 
0 . 05 
0 . 01 
0 . 34 
0 . 05 

*On s i te concent r at i ons were c a l cu l at ed at t he c l o s est major occ up i ed area { appro x i m at e l y  4300 met ers 
d i s t ant ) .  

**Offs i t e  concentrat i ons  were c a l c u l at ed at the c l o s est s i te bo und ary { approx i mat e l y  800 met ers d i st ant ) .  
***From ACG I H  1 98 1 . 

+NS means  no st and ard . 

TABLE 3 . 2 . 1 . 1 -4 

ANNUAL EM ISS I ONS FOR PANTEX PLANT MAJOR AIR POLLUTANT SOURCES* 

Automob i l e Commuter Traff i c  

Hydroc arbons  
NOX 
co 

Gas-F i red Power P l ant 

NOx 
co 

Waste  H i gh - E xp l o s i ve Burni ng  { 69 , 000 k i l ograms  

Organ i c  So l vent Ev apo rat i on 

To l uene 
Acetone 
D i met hyl form am i d e  { DMF ) 
Ot hers 

*Much of t h i s  i nformat i on from L as et er 1 982 . 
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Est i mat ed Ann u a l  
E m  i s s i o ns { 1 98 1 ) 

{ k i l ogr ams ) 

5 1 , 300 
679 , 300 

5 7 , 300 

1 4 , 300 
3 , 200 

3 , 250 
1 , 200 

1 6 , 100 
20 , 800 
1 2 , 200 
10 , 200 

................... ________________________ _ 



h az ard ( MHSM 1973 ,  MHSM 1975A , MHSM 1975B , MHSM 1976 ,  MHSM 1977A , MHSM 1977B , MHSM 1978 , MHSM 1979A , MHSM 

1979B ,  MHSM 1980A , MHSM 1 980B, MHSM 1982 ) . 

The amo unts of so l v ents evaporat ed at the  P antex P l ant are re l at i ve l y  smal l .  For compar i son ,  a smal l 

i ndepen dent pa i nt comp any wo u l d  h ave  uncont ro l l ed emi s s i ons  of appro x i m at e l y  twi c e  the  amo unt of 

hydroc arbons [ 145 t h o u s and k i l o grams ( 320 t h o u s and pound s ) ]  per year as the  waste so l vent ev apo r at i on 

operat i o n at the  Pantex  P l ant [60 t ho u s and  k i l og r ams  ( 1 32 tho us and po u nd s ) ]  ( USEPA 1976 ) . 

E l ect r i c  power at t he P antex P l ant i s  pro v i ded by So uthwest P u b l i c  Serv i ce Comp any. Ai r po l l ut ant 

emi s s i ons  from So ut hwest Pub l i c  Serv i c e  Comp any P l ants that res u l t ed from Pant e x  P l ant el ect r i c i ty u s age  

were o n l y  0 . 3% of So ut hwest P ub l i c  Serv i ce Comp any ' s  tot al  ai r emi s s i ons and  are  a neg l i g i b l e  cont r i b ut i on  

to  reg i on a l  ai r po l l ut i on .  

3 . 2 . 1 . 2  I owa Army Ammu n i t i on P l ant --A i r  

The a i r q u a l i ty i n  the  I owa Army Ammun i t i on P l ant area i s  genera l l y  very goo d ,  ref l ect i ng mod erate 

ann u a l  average  wi n d  speeds and few major  i nd u st r i a l  a i r po l l ut i on sourc es . Meas u rement s t aken  by the  St ate 

of I owa i nd i c ate  t h at t he Bur l i n gton  area is  i n  comp l i ance with  Federal  second ary st andards for 

p art i c u l at es ( Johnson  1981 ) .  Rout i ne mon i tor i ng d at a  for other pr i m ary air po l l ut ants  are not av ai l ab l e .  

The major so urces o f  emi s s i ons for the  I owa Army Ammun i t i on P l ant are s everal  smal l b o i l er s ,  t h e  

coa l -f i red mai n heat i ng p l ant , burn i ng h i gh -exp l o s i v e  wast es , and h i gh-exp l o s i v e t est shot s .  

Fue l  o i l i s  b urned i n  s everal smal l bo i l ers at the  Iowa Army Ammu n i t i on P l ant . A l i m i t at i on of 2 . 2% 

s u l fur  cont ent was i nc l uded i n  t he  purch ase ag reement w i th  a supp l i er .  Th i s  percent age prevent s exceed i ng 

s u l f ur d i ox i de concent r at i on l i m i t s  as st ated i n  st ate and F ederal emi s s i on reg u l at i o n s .  The c o a l -f i red 

m ai n heat i ng p l ant i s  c urrent l y  i noperab l e  bec ause  of the i n ab i l i ty of  the ex i st i n g  bo i l ers  to funct i o n  

proper ly  w i t h  a recent l y  i ns t a l l ed e l ectrost at i c  prec i p i t ator  and a new 45-meter ( 1 50-foot ) st ack . 

Reh ab i l i t at i on of th i s  p l ant wi l l  perm i t  i t  to operat e i n  comp l i ance wi t h  em i s s i o n stand ard s .  

Unt i l  1 g82 t he I owa Army Ammun i t i on P l ant b u rned exp l o s i ve wastes and exp l o s i ve-cont am i n at ed wastes 

i n  the  open ai r .  Amb i ent ai r s amp l i n g d ur i ng h i gh-exp l o s i ve burns i nd i c ated  comp l i ance with n i t rogen ox i de 

st and ards ( Honea 1973 ) . Two new i nc i nerat o rs equ i pped w i t h  po l l ut i on contro l  d ev i c es to red uce part i c u l at e 

em i s s i o n s  h ave been i nst a l l ed to rep l ace open ai r burni ng . Succes s f u l  comp l i ance tests  before f u l l - s c a l e  

operat i ons were conduct ed i n  1982 by t he Army Envi ro nment al  Hyg i ene L abo ratory ( US Army 1 982 ) . 

H i gh-exp l o s i ve t est shots are perfo rmed for qua l i ty assurance and to determ i ne deto n at i on 

ch aracter i st i cs .  Qu ant i t at i ve me as urement s at the  s i t e  bo und ary for ai r po l l ut ant s from these  shot s at the 

Iowa Army Ammun i t i on P l ant h ave not been t aken . However ,  t est shots re l ease smal l er amo unts of n i t rogen 

o x i d e s  than waste h i gh-exp l o s i ve burn s and me asurement s of h i gh -exp l o s i ve burns i nd i c at e  comp l i ance wi th  

amb i ent a ir  st and ards ( Honea 1973 ) . 

An i nc i nerator  for p atho l o g i c al wast es i s  used at the  I owa Army Ammun i t i on P l ant . The mat er i al  b u rned 

i nc l udes  ho sp i t a l wastes  and some chem i c a l  wastes from the  chem i c a l  l aboratory .  Th i s  i nc i nerator  i s  used 

for several hours abo ut once a week . 
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3 . 2 . 1 . 3  H anford S i t e--Ai r 

The Co l umb i a  B as i n  h as a rel at i ve l y  h i gh poten t i al for ai r po l l ut i on bec ause of frequent i nvers i on s  

and t h e  ai r-t rapp i ng effect o f  t h e  topography ( Stone 1972 ) ; however , the  Hanfo rd S i t e  i s  i n  comp l i ance 

w i th Federal amb i ent air q u a l i ty st and ards ( S u l a 1 982 ) . P art i c u l ate emi s s i ons  from the  Hanford S i t e 

operat i o ns  con st i t u t e  l es s  t h an 0 . 2% of the part i c u l at e  emi s s i on s  i n  the  Tr i -co unty ( Bento n ,  Fran k l i n ,  and 

Wa l l a  Wa l l a  count i es )  A i r  P o l l ut i on Co ntrol  D i st r i ct ( Su l a  l 98 1 B ) . Ro ut i ne emi s s i ons  from the H anfo rd 

S i te  operat i o ns  meet Federal  emi s s i on s  st andards ( S u l a 1981 fl ) . Two ons i te co a l - f i red power pl ant s h ave 

recent l y  h ad b aghou ses i n st a l l ed to contro l  part i c u l at es .  Tests are now b e i ng cond ucted to ensure  

comp l i ance wi th  emi s s i o n  st and ard s . 

3 . 2 . 2  Water 

3 . 2 . 2 . 1  P ant ex  P l ant --Wat e r  

T h e  major s urf ace water source near t h e  P antex P l ant i s  the Can ad i an R i ver .  T h e  Canad i an R i ver i s  

i mpounded at Lake Mered i t h  abo ut 40 k i l omet ers ( 2 5  m i l es )  no rt h of  the P l ant . Wat er  from the l ake i s  

d i vert ed ,  m i xed w i th g ro undwater p umped from the O g a l l a l a  Format i on ,  and u sed for mun i c i pa l  and i nd u str i al  

s upp l i es for c i t i es and town s in  the H i gh P l a i ns . 

A l l  s urface water dra i n age at the P antex P l ant i s  i nto p l aya b as i ns ;  major  runoff i s  i nto t h ree  

o n s i te  p l ayas . Th e dra i n age  from a sm a l l so uth e ast are a i s  i nt o  an  offs i t e  p l aya and port i o ns  of drai n age  

al ong the north ern bo und ary of the P l ant go  i nto a p l aya beyo nd the P l ant bound ary ( Bec ker 19828 ) .  There 

i s  no hyd ro l og i c  connect i o n  t h at co u l d  transport pot ent i a l cont ami n ant s i nt o  the Can ad i an R i ver or Lake 

Mered i t h . 

The P antex P l ant i s  under l a i n  i n  ascend i ng o rder above the Precamb r i an Basement Rocks by sed i ments of  

the  Perm i an , Tri ass i c ,  Tert i ary , and Qu atern ary syst ems . The Og al l a l a  Fo rm at i on of the Tert i ary syst em i s  

o f  major i mport anc e .  Deep we l l s comp l eted at d epths of abo ut 180 t o  260 met ers ( 600 to 850 feet ) i nto the  

grave l s  of the  Og a l l a l a  Fo rmat i on h ave pro v i ded the  water  supp l y at Pantex  fo r more t h an 30 ye ars . The 

Oga l l a l a  Fo rmat i on a l so f urn i s hes mun i c i p al and i nd ustr i al water to nearby towns and c i t i es and i rr i g at i on 

wat er to ne arby f arms . There has  been l i tt l e  or no dev e l o pment of wat e r  supp l y  from sed i ment s of the 

Permi an or Tr i as s i c  syst ems bec ause of l ow yi e l d  and poor water q u a l i ty ( Cro n i n  1964; Long 1961 ) . 

The Og a l l a l a  aq u i fer i s  not rech arged by s urf ace waters i n  the  P antex P l ant are a .  The so i l  zo ne  

[ upper 1 5  met ers ( 50 feet ) ]  i s  compo s ed of  c � i ch e  wi th  i nt erbed d ed c l ay and  s i l ty c l ay t h at rest r i ct the 

i nf i l t r at i on of water . Th i s  r�st r i cted water i nf i l t r at i on ,  the h i gh ev apo r at i on and ev apot ransp i rat i on 

r ates , and l o w  ra i nfa l l res u l t  i n  essent i a l l y no rech arge to the  aqu i fer . Th i s  l ac k  of rech arge v i rt ua l l y  

e l i m i n at es any potent i al for cont am i n at i on ,  i f  av ai l ab l e , o f  the  aqu i fer from s urface sources . I t  a l so 

res u l t s  in  the aqu i fer be i ng dep l et ed through  t i me as more wat er  i s  p umped from the  aqu i fer than  i s  

ret urned to i t . 

S i nce 1942 ,  the average ann u al water l eve l  d ec l i ne i n  the  P ant ex P l ant We l l  F i e l d  h as been abo ut 0 . 5  

meter  per year ( 1 . 8  feet per ye ar)  ( P urtymun 19828 ) .  MJst  of the water- l eve l  dec l i ne c an be att r i b uted to 

heavy p ump age from the Am ari l l o f i e l d  north of the P l ant . The Amar i l l o mun i c i p al s up p l y  we l l s pro d uced 

abo ut 96 b i l l i o n  l i t ers ( 2 5 . 5  b i l l i o n  ga l l o n s  or  78 . 3  tho u s an d  acre-feet ) d ur i ng  the pe r i o d  1975 thro ugh  

1980 or a l mo st 1 2  t i mes the P ant ex P l ant p ump age of abo ut 8 . 3  b i l l i on l i t ers ( 2 . 2 b i l l i on g a l l ons or 6 . 8  

t h o u s and acre-feet ) dur i n g  t h e  s ame per i od ( P urtymun 19828 ) .  
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Wat er u sage  at the Pantex P l ant h as gener a l ly  dec l i ned  from abo ut 2 . 08 b i l l i o n  l i t ers  ( 550 mi l l i on 

g a l l ons or 1 . 7 thous and ac re- feet ) i n  1965 to abo ut 1 . 3 b i l l i on l i t ers ( 345 m i l l i on g a l l o ns or 1 . 06 

t h o u s and  acre-feet ) i n  1980 ( St ewart 1980 ) . The mai n reason fo r t h i s dec rease  i s  l es s  wat er usage  by the  

Texas Techno l og i c a l  U n i vers i ty Rese arch F arm for agr i c u l t ur al p u rpo s es . Ope r at i o n al proces ses and  s an i t ary 

eff l uent s account fo r abo ut 89% of the wat er used . 

The wat er s upp ly  at the P antex P l ant cont ai ns  pr i nc i p a l l y  i ons of c a l c i um and b i c arbo n at e .  The 

q u a l i ty of the  wat er  is good ; the  tot a l  d i s so l ved so l i d s  are be l o w  a concentrat i o n  of 400 mi l l i g r am s  per 

l i t er .  The concent r at i ons of chem i c al const i t uents are l ow ,  meet i ng Federal c r i t er i a or st and ards for 

mun i c i p a l wat er  supp l i es ( Purt ymun 1982B ) . The f i r st  we l l s for the  Pantex P l ant ( Army Ord n ance  P l ant ) 

were d r i l l ed and i n  operat i on by 1942 . A comp ari son of the  wat er qua l i ty from o ne of the  we l l s i n  1942 

wi t h  the  chemi c a l  qu al i t y of the water  from we l l s  in 198 1 i nd i c ated  no s i g n i f i c ant ch ange in wat er 

q u a l i ty .  N e i t her the  w i t hdrawal of water from the  aqu i fer nor operat i o ns of the  P antex P l ant h as res u l t ed 

i n  det e r i o r at i o n  of the wat er qu al i ty ( P urtymun 1982 B ) . 

I nd u s tr i a l  and S a n i t ary L i qu i d  W astes  

There are  no  l i qu i d ,  i nd us tr i al , or s an i t ary waste d i s c h arges from t he P antex P l ant i nto offs i t e  

s urf ace wat ers . 

The P antex P l ant h as a sewaCJe treatment p l ant t h at c o n s i sts of two p r i m ary c l ar i f i ers , t wo t r i c k l i ng 

f i l ters , two second ary sett l i ng t an k s , and an an aerob i c  d i gester . At the  present t ime , the  treatment p l ant 

operates  at l ess t h an 25 per c ent of i ts des i gn c apac i ty .  The s an i t ary s ewage system rece i ves pr imar i l y  

domest i c  wast e .  I n  add i t i o n ,  d i l uted  p l at i ng shop wastes  and coo l i nCJ tower wat er  are ro ut ed t o  the 

system . Eff l uent from t he t re atment p l ant is  d i s c harged i nto  P l aya B as i n  N umber 1 where i t  c an be used to 

i rr i g at e  experi ment al crops . The qua l i ty of the eff l uent meet s perm i t  l i m i t s  i s sued  by the  Te xas  

Dep artment of Wat er Reso u rces under prov i s i ons of Ch apter 26 of the  Tex as Water Code ( Pe rm i t  N umber 02296,  

May 19 , 1980 ) . 

Several  types of i nd ustr i al l i qu i d  wast es are d i spo sed of o n s i t e .  A l l t h ese d i sch arges conform to t h e  

l i m i t s  i n  the  perm i t  ( Perm i t  Number  02296 , May 19 , 1980 ) i s s ued b y  t h e  Te xas Dep artment of Wat er 

Reso urc es . No Env i ronmental Protect i on Agency N at i on a l  Po l l ut ant D i sch arge E l i m i n at i on System perm it  i s  

req u i red  bec ause  none  of the d i s c h arges reach offs i t e  s urf ace waters . 

Ana l ys i s  of wat er and sed i ments from dra i n age d i t ches i nto P l aya Bas i n  N umber 1 and from the  p l aya 

i t s e l f fo r Env i ronment a l  Prot ect i on Agency pri o r i t y  po l l ut ant s i nd i c at e  they are at or near background  

l eve l s .  Based on t he l ow l eve l s  of t hese po l l ut ants and  hyd ro l o g i c  ch ar act eri st i cs . of the  p l aya d epo s i t s , 

no imp act  i s  foreseen on the aq u i fer i n  the Og a l l a l a  Fo rm at i o n  ( P u rtymun 1982B ) . 

H i gh-exp l os i ve cont am i n at ed wast ewater i s  c o l l ected i n  t ro ughs i n  e ach mach i ne shop b ay.  Th i s  

wast ewat er res u l t s  from us i ng wat er for coo l i ng i n  h i gh-exp l os i ves  mac h i n i ng , so i t  cont a i n s  no other 

po l l ut ants bes i d es h i gh-exp l o s i ve p art i c l es .  Th i s  wast ewater runs t h ro ugh s ett l i ng and f i l t er i ng equ i pment 

to  remove  the suspended p art i c l es of h i gh exp l o s i ves . Th e treated  wat er  then  i s  ro ut ed to  a p l aya bas i n .  

Several  types of organ i c  s o l vents are u sed i n  h i gh- exp l os i ve formu l at i on .  D ur i ng the  formu l at i o n ,  

t hese s o l vent s become cont ami n at e d  wi t h  h i gh exp l o s i ves . Co nt ami n at ed so l vent s are co l l ected  i n  drums o r  a 

port ab l e  1900 l i t er ( 420 g a l l on )  t ank and removed to the  burn i ng gro und for d i spo s al by evaporat i on from 

met a l  t an k s  fol l owed by burn i ng of the res i d u e .  

3 - 1 3 



Boi l er b l owdown from the  mai n st eam bo i l ers  cont a i n s  some sa l t s  of s u l f u r i c  ac i d  and sod i um. hyd rox i de 

p l us other v ar i o us t reatment c hemi c a l s .  The b l o wdown i s  d i sch arged i nto an open d i t ch and conveyed to a 

p l aya . 

So l vents from degreas i ng and wast ewater from e l ectrop l at i ng are co l l ected i n  a s ub s u rf ace sto rage 

t an k .  The waste  so l ut i on i s  neut r a l i zed before d i s c harge to the san i t ary sewage syst em . 

Ac i d  wastewat ers from manufact ure of chemi ca l  h i gh exp l o s i ves are neut r a l i zed wi th c a l c i um  c arbo n at e ,  

c o l l ected i n  a p l ast i c  sheet - l i ned pond , and d i s charged t o  an open d i tch . Th i s  eff l uent i s  mi xed wi t h  

f i l t ered coo l i ng wat er i n  t he d i tch  and routed to P l aya Bas i n  1 .  D i sch arges from the  pond are m i n i mal  

bec ause  t hey occ ur  on l y  wh en the wast ewater l eve l  in  t he  po nd reaches  the  l eve l  of the  d i sch arge p i pe .  

Bec ause t he pond h as a very h i gh ev apor at i on r at e ,  l i tt l e  wastewater from the  pond i s  d i sch arged to t he  

open d i tch  t h at l e ads to P l aya Bas i n  No . 1 ( MHSM 1980E ) .  

Mon i t o r i ng of surface runoff i n  t he p l aya b as i ns i nd i c at es the  pres ence of o n l y  smal l amo unts  of 

c hromat es ( l e s s  t h an 0 . 01 mi l l i gr ams per l i t e r )  and sm a l l amo u nt s  of h i gh exp l o s i ves  ( l ess  t h an 0 . 4  

m i l l i g rams per l i t er )  ( MHSM 1982 , P urtymun 1982A ) . The chromat es are b e l ow the cr i t er i a for d r i n k i ng 

wat er . Hi gh  exp l o s i ves  are at t he  l ower l i m i t s  of det ect i on .  The wat er i n  the  p l aya bas i ns i s  not used for 

mun i c i pal  s u p p l y  and i t s  q u a l i ty i s  good eno ugh to h ave no k nown d et r i menta l  effect s when used for o n s i t e  

i rr i g at i on .  

3 . 2 . 2 . 2  I owa Army Ammu n i t i o n P l ant --Wat er 

The I owa Army Ammu n i t i on P l ant uses abo ut 1 . 09 b i l l i on l i t ers ( 288 mi l l i on g a l l ons or 884 acre-feet ) 

of wat er ann u al l y . Wat e r ,  wh i ch comes from the  Mi s s i s s i pp i  R i ver , i s  purch ased from the  c i ty of 

B ur l i ngt o n .  An add i t i o n al 1 . 09 bi 1 1  i on 1 i t ers ( 288 mi  1 1  i on g a l l ons or 884 acre - feet ) co u l d  be ac q u i red 

annua l l y ,  accor d i n g  to an agreement w i t h  Bur l i ngton  ( USDOD 1 97 5 ) . The p l ant al so h as t hree st andby we l l s  

t h at co u l d  f urn i sh up to abo ut 2 . 98 b i l l i on l i t ers ( 788 mi l l i on g a l l ons or 2 . 4  t h o u s and acre- feet ) 

annu a l l y . Surface water  co u l d  a l so he obt a i ned from a manmade res ervo i r  on the P l ant s i t e ,  i f  needed . 

Groundwat er resources at the P l ant come from a s h a l l ow ,  wat er-t ab l e  aqu i fer i n  g l ac i al sed i ments and 

n umero us deeper wat er-bear i ng  zones  i n  a th i c k  P a l eo zo i c  sedi ment ary l ayer . Be l ow the sha l l ow ( wi t h i n 5 to 

10 feet of gro u nd s urf ace i n  m any p l aces around t he s i t e )  wat er t ab l e  i s  a l ayer ( aq u i c l ude )  t h at wi l l  

yi e l d  l i tt l e  to  no wat er  to a we l l .  At the  Iowa Army Arrrnun i t i on  P l ant , th i s  aqu i c l ude i s  a ser i es  of sh a l e  

l ayers 82 t o  100 met ers ( 270 t o  325 feet ) t h i ck bet ween the  s h a l l ow and deep aqu i fers ( D ay 1942 ) . Because 

of  t he  pres ence of these  s ha l e l ayer s ,  wh i c h are expected to he rel at i ve l y  impermeab l e ,  the poss i b i l i t y of 

cont ami n at i on of the  l o wer Devon i an and Cambr i an-Ord i v i c i an aqu i fers from the s h a l l ow aqu i fer and g round  

s urface i s  sma l l .  Th i s  i s  confi rmed by permeab i l i t y and  pot ent i omet r i c  ( wat er  l eve l ) d at a  co l l ec t ed on s i t e  

i n  conj unct i on w i t h  a s ubs urface cont am i n at i on i nvest i g at i on ( Terracon 1981 ) . 

A pot ent i al for f l ood i ng occ urs about once a ye ar at the mo uth of Long Creek ( USGS 1964 ) . Th i s  

f l ood i ng i s  not co n s i d ered a d anger to P l ant ope r at i ons  ( Becker  1982 B ) . 

Recent s t ud i es i nd i c ate  t h at p ast P l ant operat i ons h ave h ad an effect on s u rface and s h a l l ow g ro und  

water . E l e v at ed l eve l s of b ar i um , n i t r at es , s u l f ates , and pho sph at es h ave been report ed .  In add i t i o n , 

t here i s  ev i d ence of h i gh exp l o s i ves and d ecompos i t i on prod ucts of h i gh exp l o s i ves i n  both the  s u rface and 

s ha l l o w  gro u ndwat ers at se l ect ed l oc at i ons  wi t h i n  the P l ant bound a r i es ( ERG 1981 ) .  
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The Sk unk  Ri ver , a t r i b ut ary to the  Mi s s i s s i pp i  R i ver , f l ows d i rect l y  beyo nd the  P l ant ' s  so uth ern 

boundary. A l l dra i n age from t he P l ant d i sch arges e i t her d i rect l y  or i nd i rect l y  i nto the Mi s s i s s i pp i  R i ver , 

wh i ch i s  l o c at ed 10 k i l omet ers ( 6  m i l es ) to the east . 

I ndust r i a l  and S a n i t ary L i qu i d  W aste 

I nd u str i al and s an i t ary waste treatment i s  prov i ded by two sewage p l ants equ i pped wi th c h l or i n at i o n  

f ac i l i t i es and ei g ht sept i c  t ank  syst ems . The sewage tre atment p l ant s operat e  at abo ut 35% o f  cap ac i ty .  

I nd u st r i al  wast ewat er i nc l udes some cont ami n at ed w ith  met al s and some cont ami n ated wi th  exp l o s i ves . 

Systems for remo v i n g  met a l s  at the  i n d ustri a l  wast e tre atment fac i l i t i e s  el i m i n at e  the  d i sch arge of met a l  

wast es to streams wi t h i n  the I owa Army Ammu n i t i on P l ant . Syst ems for  remov al of exp l o s i ves cont am i n at i o n  

from i nd u st r i a l  wat ers exi st fo r al l operat i nq wat er l i nes  fl owi ng from h i gh-exp l o s i ve areas . 

Treat ed process  wat er and l i qu i d  sewage eff l uent from the P l ant ' s  sewage t re atment faci l i t i es are 

d i sc h arged i nto o n s i t e  streams . Th ese eff l uent s f l ow through a tr i but ary-ri ver netwo r k  t h at event u al l y  

dra i n s  i nto t h e  M i s s i s s i pp i  R i ver . The Iowa Army Ammu n i t i ons P l ant mo n i t ors water q u a l i ty at t h e  outfa l l s  

of  two wastewat er treatment p l ant s and ei g ht i nd u st r i a l  wast ewat er d i sc h arge po i nt s  qu art e r l y  i n  

comp l i ance w i t h  the ir  N at i ona l  Po l l ut ant D i sch arge E l i mi n at i on System permi t s .  Mo st d i sch arges meet the  

perm i t  co nd i t i ons . Occ as i ona l l y ,  l i m i t s  are exceded for pH ,  suspended so l i d s ,  Bi o l og i c a l  Oxygen Demand , 

and i ron i n  runoff from the coal  p i l e  of the Mai n Heat i ng P l ant , accord i ng to q u art er l y  mon i t o r i ng report s  

subm i tted t o  t h e  Env i ro nment al Prot ect i o n  Ag ency. As o f  Aug ust 1982 , t h e  reg u l atory and enforcement 

respon s i b i l i t i es of the N at i o nal Po l l ut ant D i scharge E l i mi n at i on System perm it  were be i ng swi tched from 

Env i ronment a l  Prot ect i o n  Agency to the St at e of Iowa . 

3 . 2 . 2 . 3  H anford S i t e--Wat er 

The water s upp ly  for the H anford S i te  i s  mai n l y  from the  Co l umb i a  R i ver . I n  1 980, 613 b i l l i on l i ters  

( 162  b i l l i o n  ga l l o n s  or 497 tho usand acre-feet ) were d i verted from the  Co l umb i a  Ri ver fo r coo l ant , 

s an i t ary, and i rr i g at i on  wat er . We l l s  t ap p i ng s ha l l ow wat er t ab l e  aqui fers f urn i sh sma l l qu ant i t i es of  

wat er ( abo ut 190  l i ters  per  seco nd or 50 gal l o ns per  mi n ut e ) for s an i t ary and i rr i g at i on uses at o ut l yi ng 

tech n i c al areas ( USERDA 1975 ) . A confi ned aqu i fer i n  the b as a l t s  c an s upp ly  water b ut i s  c urrent l y  

unused . 

A potent i al for f l ood i ng ex i st s  at t he Hanford S i t e  a l o ng the Co l umb i a  R i ver ; however , t h i s  f l oo d i ng  

pot ent i a l on l y  ex i st s  a long  the  ri v er up to abo ut 3 mi l e s  i n l and . F l ood i ng wou l d  not  occur  at the  propo sed 

l ocat i on for t he n uc l ear weapons operat i ons p l ant ( J ami son 1981 ) . 

I nd u st r i a l  and San i t ary L i q u i d  Waste 

Wast ewat er i s  d i sch arged at e i ght po i nts a l o ng the H anford S i t e  reach of the Co l umb i a  R i ver . These 

d i scharg es co ns i st of backwash wat er from wat er i nt ak e  screens , coo l i ng wat e r ,  wat er  storag e  t an k  

overf l ow,  and t h e  f i sh l abor atory wast ewater . Eff l uents from each of th ese o utf a l l s  are ro ut i ne l y  

mo n i t ored under the Nat i on al Po l l ut ant Di s c harge El im i n at i on Syst em perm i t . Dur i ng 1980 ,  eff l uents were 

wi t h i n  the l i m i t at i ons  st i pu l at ed i n  the perm i t  with the e xcept i on of a s i ng l e  d i sch arge po i nt t h at 

experi enced random temperat ure excesses on sever al  occ as i on s . An eng i n eeri ng  study i s  now underway to 
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det erm i ne  t he  cause ( s )  fo r t he  v i o l at i o ns  and deve l op co rrect i ve meas ures  ( Su l a 19818 ) .  Th ere i s  some 

t hermal impact res u l t i ng from i nd us tr i al d i sch arge i nto  t h e  Col umb i a  R i ver ,  b ut t he  effect is l o c a l i zed 

over a smal l are a and is not app arent in t he  ri ver at R i e h l  and ( Ho u st o n  1980 ) . 

3 . 2 . 3  Terrest r i a l  Reso urces 

3 . 2 . 3 . 1  P ant ex  P l ant --Terrest r i a l Resources 

Normal operat i ons at the  P antex P l ant for the p ast 30 ye ars h ave not ad verse l y  affected t h e  

t errest r i al reso urces o f  the  are a .  Th e P antex P l ant i s  loc at ed o n  a near - l eve l  p l a i n  o f  wi ndb l own s and 

broken by s h a l l ow p l ayas or b as i n s .  The P l ant s i te  i s  under l a i n  by a t h i c k  sect i on of s ed i ments of  

Perm i an ,  Tr i as s i c ,  and Tert i ary Ag e .  The  geo l og i c  structure i s  s i mp l e  wi t h  a general  t h i c ken i ng  of the 

sed i ments to t he nort h e ast and t h i nn i ng of the  sed i ments to t he s o ut hwest . To t he nort h e ast , the  l ower or 

o l der sed i ments of Permi an age cont a i n  o i l  and g as and are part of the  l arge Panh and l e  Oi l and Gas F i e l d .  

F i fty k i l omet ers ( 31 m i l es )  to t he west , l i mest one ( c a l i c he )  i n  t he upper p art of rocks of Tert i ary Age i s  

u sed for manuf act ure of cement ( P urtymun 19828 ) .  

The P antex P l ant l i es wi t h i n  Zone 1 on the  Se i smic  R i sk Map ( UBC 1979 ) .  Zone 1 e art hquakes may c ause  

mi nor dam ag e ,  t h at i s ,  bro ken  wi ndows , fa l l i ng p l ast er , and di sturbance of  ta l l objects  ( corresponds to 

i n ten s i ty V and VI on t he Mod i f i ed-Merc a l l i  I nt en s i ty Sca l e ,  1931 ) . Zone 2 eart h quake s ,  by compar i so n ,  may 

c ause  moderat e  damage ,  t h at i s ,  d am aqe  to b u i l d i ng s  var ies  depend i ng on t he  qu a l i ty of co nstruct i o n  
( co rrespo nds t o  i nt ens i ty V I I o n  t he Mod i f i ed-Merc a l l i  I ntens i ty Sca l e ,  1931 ) . 

Se i sm ic  s t ud i es spec i f i c a l l y  for t he P antex P l ant defi ned a max i mum cred i b l e  eart h q u ake as h av i ng 

320 cent i meters per second per second ( 0 . 33 grav i ty)  hori zont al  acce l erat i on and 220 cent i meters per 

second per s econd ( 0 . 22 g r av i ty) vert i c al acce l erat i on .  The probab i l i ty of exper i enc i ng t h at magn i t ude of 

e art h q u ake  was judged to be no more t h an 1 ch ance i n  10 thous and a ye a r .  There are no known fau l t s  t h at 

extend t h ro ugh or d i s p l ace t he sed i ments of t he Oga l l a l a  Format i o n .  Thus , t here i s  l i t t l e ,  i f  any, h az ard 

from surf ace rupt ure at or adj acent to t he  Pant e x  P l ant ( B l ume 1976 ) . 

I ndust r i a l  Wastes 

A s an i t ary l andf i l l  ( F i g .  3 . 1 . 2 . 1 -A) covers about 3 hect ares (7  ac re s )  and rec e i ves appro x i mat e l y 

2300 cub i c  met ers ( 3000 cub i c  yard s )  of waste  each mont h .  No expl o s i ve s , exp l o s i ve-cont am i n ated mat eri a l s ,  

or r ad i o act i ve mat er i al s are i nc l uded i n  l andf i l l  wast es . Near t he s an i t ary l andf i l l  i s  a smal l er [ abo ut 

1 . 8 hect ares ( 4 . 5  ac res ) ]  l andf i l l  for const ruct i o n  debr i s .  Abo ut 75 cub i c  met ers  ( 1 00 cub i c  yard s )  of 
const ruct i on rubb l e  is d i sposed of mo nt h l y ;  t h i s  vo l ume var i es with the  l eve l  of construc t i on act i v i t y  

( USERDA 1976A ) . 

H azardo us chem i c al d i s po s al i s  b ased on t h e  n at ure of the  chemi ca l  ( MHSM 1980E ) .  Chemi c a l s  cons i dered 

too hazardo u s  to bury or burn ( for  examp l e ,  mercury-co nt ami n at ed mat er i al s )  are sh i pped to  an 

E nv i ronment al P rot ect i on Agency approved o ff s i t e  d i spo s al area ( USE PA 1 98 1 ) .  Abo ut 0 . 3  g r ams ( 0 . 0 1  o unce ) 

of beryl l i um res i d ue from mac h i n i ng operat i o ns  i s  sh i pped to t he  Nevada  Test  Si t e  fo r d i s posa l  every 2 

ye ars . 

H azardo us or t o x i c  s o l i d  wastes c urrent l y  are h and l ed i n  accord ance wi t h  St ate and Env i ronment al  

Protect i o n Ag ency requ i rement s ( En v i ronment a l  Protect i o n  Agency perm i t  TX4890110527  and St at e of Texas  

permit  30459 ) . They repres ent re l at i ve l y  smal l v o l umes . 
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Res i d ue ash l eft aft er burn i ng waste h i g h  exp l o s i ves  i s  bur i ed i n  a burn res i d ue l an d f i l l .  Sl udge 

from f i l t er i ng s u spended p art i c l es of h i gh exp l o s i ves from coo l i ng wat e r ,  about 7300 k i l ograms ( 16 , 100 

pounds ) per ye ar , i s  burned . H i g h-exp l os i ve cont am i n ated waste mat e r i al s ( g l o ve s , rags , and so o n )  are 

b u rned i n  a c age at t he b urn i ng ground . Abo ut 500 k i l o g r ams ( 1 1 00 po und s )  of s uch  mat er i a l s  are burned 

e ach  ye ar . 

P ast d i sposa l  operat i ons i nc l uded b u rn i ng s o l vents cont a i n i ng some exp l o s i ves i n  open p i t s .  Now t hese  
so l vents are  ev aporat ed i n  tanks  and  the remai n i ng res i d ues  cont a i n i ng h i gh  exp l o s i ve s  are burned . 

An a l yses of c utt i ngs from t est ho l es adj ac ent to t he p i t  fo rmer ly  u sed to b urn so l vents and exp l o s i ves 

i nd i c ated no movement of exp l o s i ves  i nto the und e r l yi ng so i l  zo ne . An a l yses  of the so i l  fo r so l vent s 

i nd i c ated some s o l vents  from 4 to 14 met ers ( 13 to 48 feet ) deep i lllned i at e ly  adj ac ent to t he p i t  ( P urtynnun 

1982A ) . The so l v ents may be in the vapor phase as the so l vent s are h i g h l y  vo l at i l e ( P urtynnun  1982A ) . 

So l vents i n  the v apor ph ase wi l l  not m i g r ate to the Oga l l a l a  Aqu i fer . 

3 . 2 . 3 . 2 I owa Army Ammu n i t i o n  P l ant --Terrest r i al  Resources  

The  I owa Army Ammun i t i on P l ant is  l oc ated on a p l ai n  of g l ac i al s an d ,  g r ave l s ,  and  c l ays . The  

topo g r aphy var i es  from rather  f l at l andsc ape on the northern  sector to gent l y  ro l l i ng terra i n wi t h  steep 

s l opes on the sout hern port i o n .  Th ree streams f l owi ng from north- nort hwest to sout h - so uthe ast c ross the  

P l ant s i te . Beneat h  the g l ac i al sed i ment s is  a th i c k  sed i ment ary sequence of roc ks  of  Pa l eozo i c  age .  

St ud i es h ave i nd i c ated t h at P l ant operat i ons h ave c aused e l evat ed conc ent rat i ons of heavy met a l s  s uc h  

as bar i um ,  c hromi um , copper , l ead , zi nc , and h i g h  exp l o s i ves i n  the  so i l  and sed i ment . These occur mai n l y  

i n  the  v i c i n i ty o f  t he l andf i l l ,  the d emo l i t i on area,  the exp l os i ves d i spo s al area ,  and at s u spected 

fo rmer b ur i a l  s i t e s  ( ERG 1 98 1 ) .  

The I o wa Army Amm un i t i on P l ant l i es wi t h i n  Zo ne 1 on the Se i smi c  R i s k  Map i s s ued by the U n i form 

B u i l d i ng Co de  (MHSM 1971 B ) . I n  Zo ne  1 ,  d i st ant earth q u akes  wi l l  c au se  mi nor d am age  to st ruct ures  thro ug h  

t h e  v i b r at i on ( of b u i l d i ng s )  w ith  per i ods great er t h an 1 0  second s .  T h i s  d amage  wo u l d  i nc l ude bro k en 

wi ndows , fa l l en p l ast e r ,  and d i st urbance of ta l l object s .  By comp ar i son , i n  Zo n e  2 ,  earthquakes  may c au s e  

mod er ate d amag e ,  s uch a s  d amage t o  b u i l d i ngs depend i ng on t he q ua l ity of const r uct i o n .  

I nd ust r i a l  Wastes  

The  I owa Army Ammun i t i on P l ant h as an ext en s i ve program to recover and recyc l e  waste m at er i al s .  Waste 

pro d uc t s  are co l l ected , sort ed ,  and  stoc kp i l ed for l ater s a l e .  Abo ut $400 t hou s and. was rea l i zed i n  

c a l end ar year 1980 from scrap s a l es of over 1 500 met r i c  tons ( 1 650 tons ) . 

The I owa Army Ammun i t i on P l ant management c urrent l y  cont ro l s  t h e  product i o n ,  p ro c u rement , storag e ,  

h and l i ng ,  use , and d i spo s a l  o f  hazardo u s  mater i a l s .  The met ho do l ogy fo r hand l i ng hazardo u s  mater i a l s at 

I owa i s  d et a i l ed i n  a S p i l l  P revent i o n ,  Cont ro l , and Co unt erme asure P l an ( I AAP 1981 ) .  

A l l waste o i l  generat ed by the I o wa Army Ammu n i t i on P l ant i s  co l l ect ed and c l ass i f i ed as b urnab l e  o r  

nonb urnab l e .  The nonb urnab l e  o i l  i s  so l d  t o  a ref i nery ; t h e  burn ab l e  o i l  i s  u s e d  t o  hel p fi re p l ant 

bo i l ers . 
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A s an i t ary 1 andf i  1 1  i s  operated  by the P l ant and roon i tored by the Iowa Dep artment of En v i ronment a l  

Qua l i ty .  The  l andf i l l ' s area i s  appro x i m at e l y  10 hect ar�s ( 25 acres ) .  The  depth of  f i l l  i s  abo ut 7 . 5  

met ers ( 2 5  feet ) , as st i p u l at ed i n  the  operat i ng proced ures ( IAAP 1979 ) . 

3 . 2 . 3 . 3  H anford S i t e- -Terrest r i a l  Reso urces 

The H anford S i te is l o c at ed on  a part ly  eroded f l ood p l a i n  of the Co l umb i a  R i ver .  The l and s urf ace 

s l opes  upward from the Co l umb i a  R i ver onto a cent ra l  p l at e au . No rt h of th i s  p l at eau , wi t h i n  the s i t e ,  are 

ti'Kl r i d g es ,  G ab l e  Mo unt a i n  and Gab l e  B utt e .  The Co l umb i a  and Y ak i ma R i vers form port i o ns of t he s i te  

bound ary ( F i g .  2 . 2 . 3-A ) . 

The s urf ace at t he S i te i s  a cover of s and d unes and e o l i an ( wi ndb l own )  s ands r an g i ng up to 12 met ers 

( 40 feet ) i n  t h i c k nes s . The Si t e  is  under l a i n  st rat i g r ap h i c a l l y  by sem i - and unco n so l i d ated s ands  and 

grave l s w ith  a deeper seq uence of b as a l t i c l ava f l ows . It i s  est i mated current l y  t h at t h i s  b as a l t  seq uence 

i s  at l east 3700 met ers ( 1 2 , 000 feet ) th i ck ( Geph art 1 979 ) . 

E n v i ronment al mon i t o r i ng st ud i es h ave shown t h at some so i l  on the H anford S i te i s  cont am i n ated w i t h  

st ront i um ,  ces i um ,  and p l uto n i um .  St ud i es of ons i t e  ponds al so  have shown e l e v ated  concent r at i o n s  o f  

r ad i o act i v i ty ( S u l a 1g81A ) . There al so appe ars to b e  some cont ami n at i on of Co l umb i a  R i ver wat er w i t h  

r ad i o act i ve i od i ne ( S u l a 1g81 B ) .  

The H anford S i te i s  l o c ated i n  an area t h at i s  st i 1 1  undergo i ng s e i sm i c  deformat i o n ,  and res u l t ant 

e art h q u ake act i v i ty .  The l argest max i mum eart h q u ake  ca l c u l ated i n  the Hanford Si t e  reg i o n a l vi c i n i ty i s  

l o c at ed o n  t he R att l e s nake-Wal l u l a  a l i gnment o f  the C l e  E l um zone o f  d eformat i on .  Th i s  e art h q u ake wo u l d  

h ave a mag n i t ude o f  6 . 5 M o n  the  R i c hter sc a l e and a prob ab i l i ty o f  occ urrence o f  1 ch ance i n  50 , 000 a 

year . I n  re l at i on to the proposed re l o c at i on area ,  the c l o s est max i mum e art hquake wo u l d  be l o c ated on  

Gab l e  Mo u nt a i n  on the  Hanford Si t e . Th i s  eart hquake  I'Klu l d have  a mag n i t ude  of  abo ut 5 M on  the  Ri chter 

s c a l e  and a probab i l i ty of occurrence of abo ut 1 ch ance in  1 7 , 000 a ye ar . A l t ho ugh the f a u l t  on G ab l e  

Mo unt ai n was recent l y  fo und t o  be capab l e  o f  tr i gger i ng an eart h q u ake , the are a ' s  des i g n  ground mo t i o n  

va l ues o f  245 and 1 25 cent i met ers per s econd per s econd ( 0 . 25 and 0 . 1 25 g r av i t y) as the zero per i od l i m i t  

o f  appropr i at e response spect r a  for t h e  Safe Sh ut down Eart hquake and Operat i ng Bas i s  Eart hquake ,  

respect i ve l y , h as remai ned unc h an ged ( K n i ght 1 gs2 ) . 

I nd u st r i a l  Wast es 

To x i c  nonrad i o act i ve wastes ( beryl l i um ,  asbestos , merc ury, and so on) are d i s posed of in d i fferent 

ways . Beryl l i um waste  i s  p ack aged and b ur i ed in ret r i ev ab l e  sto r age ( USDOE 1g80D ) .  No nburnab l e  so l i d or 

l i q u i d  t o x i c  mat er i al s  are p ac k aged and b ur i ed in an o ns i te d i spo s al are a .  

Other nonrad i o act i ve ,  nont o x i c  so l i d  waste i s  b u r i ed i n  an o n s i t e  s an i t ary l andf i l l .  The waste vo l ume 

i s  reduced by a factor of 3 by comp act i on befo re be i n g  b ur i ed .  Th e tot al comp act ed  vo l ume for the  waste i s  

abo ut 1 2 , 000 c u b i c  meters ( 15 , 700 c ub i c  yards )  per year . 
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3 . 2 . 4  Eco l ogy 

3 . 2 . 4 . 1  P antex P l ant - -Eco l ogy 

Aquat i c  Eco l ogy 

No known aqu at i c  or aquat i c a l l y  assoc i ated threat ened or endangered speci es are k nown to ex i st 

wi t h i n the bo undar i es of t he Pant ex P l ant acco rd i ng to  the Un i t ed St at e s  Fi s h  and Wi l d l i fe Serv i ce 

{ St ephens  1 981 , USFWS 1 981 ) . 

L ake Mered i t h ,  a manmade i mpoundment on the  Canad i an R i ver , i s  the  o n l y  peren n i al aquat i c  ecosystem 

near the  P l ant . Th i s  eco system , app ro x i m at e l y 40 k i l omet ers  ( 2 5  mi l es )  nort h of the  P l ant , supports a warm 

wat er sport f i s hery, and t h u s ,  pro v i des a pot ent i al eco l og i c al p at hway to m an .  However , P antex op�rat i on s  

h ave not impact ed th i s  ecosyst em adverse l y  a s  po l l ut ant em i s s i on s  are be l ow toxi c or h armfu l  l eve l s and 

are essent i a l l y cont a i ned o n s i t e .  { See Sect i o ns 3 . 2 . 1  on A ir  and 3 . 2 . 2 on  Wat er . )  In add i t i on ,  runoff from 

severe storms or me l t i ng snows i s  co l l ected i n  p l aya b as i ns on or adj acent to the s i t e  and does  not ent er  

the  L ake Mered ith  aquat i c  ecosystem ( Bec ker 1982B ) .  

Aqu at i c  eco syst ems t h at ex i st on or i mmed i at e l y  adj acent to the P antex P l ant are H i gh P l ai ns P l ayas 

( sma l l c atchment b as i n s )  t h at accumu l at e  water dur i ng wet seasons  and serve as stock water i ng  ponds or as 

occ a s i o n al wat er so urces for i rr i g at i o n .  These ponds typ i c a l l y  dry up on an annual b as i s ;  t h erefore , t h e  

mo st common macro i nvert eb r at es  fo und are aquat i c  i ns ect s . These  po nd s a l so  serve as rest i ng ,  feed i n g ,  and 

nest i ng h ab i t at for mi gratory wat erfowl and shoreb i rd s .  

The mo st i mport ant p l aya o n s i te i s  P l aya L ake Number 1 ,  wh i ch rece i ves wast ewater d i sch arges from t h e  

P l ant i n  add i t i on to runoff . Wat er from th i s po nd i s  used f o r  i rr i g at i on ,  and th i s  p l aya h a s  eno ugh i nf l ow 

t h at it does  not go dry annu a l l y. The env i ronment al  mon i tor i ng report s  { MHSM 1973 ,  MHSM 1975A, MHSM 1975B , 

MHSM 197 6 ,  MHSM 1977A , MHSM 197 78 , MHSM 1978 , MHSM 1979A , MHSM 1979B , MHSM 1980A , MHSM 1980 8 ,  MHSM 1981G ,  

MHSM 1982 ) show t h at most e l ements and po l l ut ants measured are b e l ow the de s i red max imum l eve l s  for 

i rri g at i on waters  ( D awson 1974 ) and al so are be l ow the  proposed Env i ronment a l  Prot ect i o n  Agency cri t er i a 

for agri c u l t ural  u s age { USEPA ) . Add i t i o n a l  water and sed i ment s amp l i ng done spec i f i c a l l y  for t h i s 

Env i ronment a l  Imp act St atement ( P urtymun 1982A , Purtymun 1982R ) al so show pr i or i t y  po l l utants  to be  at or 

near b ackground l eve l s .  B as ed on the  l ow l ev e l s  of po l l ut ants seen , no env i ronmenta l  i mp act s wo u l d  be 

expected . W i l d l i fe us i n g  th i s  p l aya or  the  ot her  p l ayas wo u l d  not i n gest heavy met a l s  or ot her po l l utant s  

at l ev e l s  cons i dered h armfu l .  Therefore, furt her f i e l d  s t ud i es o f  t h e  v ar i o us food c h ai ns o r  eco l og i ca l  

pathways associ at ed wi th  these  aqu at i c  ecosyst ems were deemed unneces s ary . 

Terrestr i a l Eco l ogy 

F l o r a .  Accord i ng to t he Un i ted Stat es Fi s h  and W i l d l i fe Serv i ce ,  no p l ant spec i es federa l l y 

recogn i zed as end angered or threat ened exi st at t he  Pantex P l ant ( Steph ens 1981 , USFWS 1981 ) .  An 

unoff i c i al potent i a l l i st of r are and end angered p l ants n at i ve to Texas was prep ared by the R are P l ant 

St udy Center of the  Un i ve rs i ty of Texas  at Au st i n  1974 {RPSC 1974 ) . Th i s  l i st i ng cont a i n s  fo ur  spec i e s  

{ P an h and l e  Pr i c k l y  P e ar ,  Bracted Mi l kweed , Cyl i nder Sp i kesedge,  and Bott l e  Brus h )  h av i ng the potent i al to 

exi st at Pant e x ;  howev er , the  ch ance of  f i nd i ng one i s  remote  as no i dent i f i ab l e  pr ime h ab i t at for these  

spec i es i s  fo und at Pantex . 
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A det a i l ed s urvey of p l ant spec i es was prepared for the  Amari l l o  I nternat i o na l  Ai rport En v i ronmenta l  

Impact Asses sment report ( CBA 1981 ) , and bec ause of t he l oc at i on and h ab i t at type s ,  i t  i s  co n s i dered 

app l i c ab l e  to t he  Pantex P l ant . Th at study d i d  not i dent i fy any of the fo ur  ment i o ned spec i es on t he  Rare 

P l ant St udy Cent er l i st .  

The Pantex P l ant i s  l oc at ed wi t h i n  a t ree l ess port i on of the  H i gh P l a i ns t h at i s  c l as s i f i ed as m i xed 

pra i r i e  by Al l red ( 1 956 ) . It or i g i n a l l y  was charact eri zed by c l i m ax st and s of b l uest ems , wi l d rye , and 

ot her b u nc h g r asses s uch as b uffa lo  g rass and g r ama gras s .  Tod ay, ext en s i ve t r acts of t h i s  n at i ve 

veget at i o n  h ave been co nverted i nto  i rr i g ated  cro p l an d .  Most of t he  rern a i n i ng range h as been overgr azed , 

a l l owi ng l ess  des i r ab l e  grasses ,  fo rb s ,  and shrubs to dom i n ate t h ese areas both ons i te and on t h e  

s urround i ng range l ands . 

Pest i c i de s .  Herb i c i des and pest i c i des are ro ut i ne l y  u sed at P antex t o  control  spec i f i c  t arget spec i es 

of undes i rab 1 e veget at i on and i n sect s . Our i  ng 1979 the fa l l owi ng  were u sed : Hyv ar X [ 1400 k i  1 a grams ( 3 ,  100 

pounds ) ] ,  2 , 4-0 [ 250 l i t ers ( 66 g a l l o ns ) ] ,  Ma l at h i on [45 l i t ers ( 12 g a l l on s ) l ,  Ch l ord ane [ 20 l i t ers ( 5  

g a l l on s ) ] ,  and Isotox [ 1  l i ter  ( 0 . 25 g a l l on s ) ] .  Al l pest i c i des used are reg i st ered under t h e  Federa l  

I n sect i c i de ,  F ung i c i de ,  and Rodent i c i de Act and are u sed i n  ac cord ance w i th  l ab e l ed d i rect i ons at 

conc ent rat i o n s , app l i c at i on rat e s , and frequenc i e s  t h at h ave been appro ved . Pest i c i de s  are stored i n  

secured areas and app l i c at i on i s  superv i sed by a t r a i ned St at e-cert i f i ed emp l oyee . 

F a un a .  No Feder a l l y  reco g n i zed threatened o r  end angered spec i es are known t o  l i ve o ns i t e .  However , 

t h e  b l ac k -footed ferret ( a  Federal l y  recog n i zed end angered spec i es )  mi g ht be expect ed ; accord i ng to the  

U n i t ed St at es F i sh and W i l d l i fe Serv i ce ,  t h i s  spec i es i s  " as s umed to be ext i rp ated i n  Texas"  ( Stephens  

1981 ) .  Two raptors , the so uthern ba ld  e ag l e and the  peregr i ne fa l con  ( both  Arct i c  and  Ameri c a n ) , mi g r at e  

t h ro ugh t h i s  area and occas i on a l l y  m i ght b e  found o n s i t e  ( USFWS 1981 ) .  One whoop i ng c r ane h as been 

obs erved near the P l ant i n  the l ast 1 5  ye ars ; however , it is thought  t h at the b i rd was b l own off t he  

normal m i gratory p ath  ( CBA 1 981 ) . 

The St ate of Texas h as adopted l i st s  of prot ected end angered spec i es ,  protected nong ame spec i es ,  and 

protected game spec i es under s ubt i t l e  B of the Tex as Parks and Wi l d l i fe Cod e .  Some of these spec i es may 

ex i st ons i te or m i grate across the  s i t e ;  however,  no u n i que h ab i t at t h at wo u l d  req u i re spec i al att ent i on 

e x i sts  ons i t e .  

Based o n  the  res u l t s  of the th reat ened and endangered spec i es ev al u at i o n ,  t he l ow l ev e l s  of l i q u i d 

and ai rborne emi s s i o n s  and t h e  det a i l ed s urvey of wi l d l i fe done fo r the  Amar i l l o Internat i o n a l  Ai rport 

( CBA 1 981 ) ,  furt h er eco l og i c al s t ud i es are not needed for the P ant ex P l ant . 

3 . 2 . 4 . 2  I owa Army Ammun i t i on P l ant --Eco l ogy 

Aquat i c  Eco l ogy 

No k nown rare or endangered aq u at i c  or aquat i c a l l y  as soc i ated spec i es are k nown to ex i st w i t h i n  the  

Iowa  Army Ammu n i t i o n  P l ant ' s  bound ary ( U SARMY 1973A ) . Ho wever ,  th ere are  numero u s  aqu at i c  eco syst ems 

pres ent . 

Most of the aquat i c  eco syst ems wi t h i n  the I owa Army Ammun i t i on P l ant ex i st as smal l ponds [ s urfac e  

area l ess  t h an 0 . 5 hect are { 1 . 2  acre ) ]  o r  a s  dra i n ag e  d i tches . I n  add i t i on ,  t h ere are three st reams and 
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two manmade l akes  ( Car l  Anderson  Lake and Lo ng  Lake Reservo i r ) on s i t e  t h at support sport fi s her i es  or  

otherwi se pro v i de rec reat i ona l  act i v i t i es ( USARMY 1 9 73A ) . 

The s hore l i ne veget at i on of t hese eco syst ems i s  typ i f i ed by dense s t ands of hyd rophyt i c  ( p l ant s 

requ i r i ng mo i st h ab i t at )  and phreatophyt i c  ( p l ant s who se roots  pen et rat e  the wat er t ab l e )  spec i es .  

Commo n l y  fo und p l ant s i nc l ude cottonwood s ,  wi l l o ws , red o s i er dogwood and b utton  b a l l b u sh . Mo st of t h ese  

eco systems support he a l t hy popu l at i o n s  of warm-wat er fi sh  ( U SARMY 1973A ) . 

Terrestr i a l  Eco l ogy 

No k nown rare or end ang ered p l ant or an i mal  spec i es are known to res i de wi t h i n  the P l ant ( USARMY 

1973B ) . However , b a l d eag l es have been obs erved nest i ng on t he  Mi s s i s s i pp i  Ri ver and cou l d  occ a s i o n a l l y  

enter P l ant boundar i es search i ng for food . 

F l or a .  Wh at was once t a l l  g r ass  pra i r i e  compo sed of warm- s e ason g r as ses w i t h  m i xed fo rbs broken by 

woo d l and commun i t i es of wh i te oak and h i c kory has become some of the mo st prod uct i v e ag r i c u l t ura l  l ands  

known anywh ere i n  the wor l d  ( Sect i on 3 . 2 . 5 , Agr i c u l t ure ) . Tod ay the veget at i ve commu n i ty types are a man

i nf l uenced mo s a i c of rowc rops , i mproved pastures , wood l and shrub trans i t i on  zones , and mi xed  dec i d u o u s  

h ardwood fo rest s .  

Current re l eases of ai r and water  po l l ut ant s ( Sect i o ns 3 . 2 . 1 . 2 and 3 . 2 . 2 . 2 ) are be l ow l eve l s 

c o n s i d ered to be phytoto x i c ( D av i s  1973 ,  Ske l l y  1974 ) . 

F a u n a .  L i n ked to t he h i gh product i v i ty and d i vers i t y  of  h ab i t at t ypes i s  an equ a l ly  d i verse and 

ab und ant spect r um of an i m a l  l i fe .  Current re l e ases of ai r and wat er po l l utant s ( S ec t i on s  3 . 2 . 1 . 2  and 

3 . 2 . 2 . 2 )  are b e l ow l eve l s  t h at wo u l d  c ause s i gn i f i c ant b i o ac c um u l at i o ns of t o x i c  e l ements i n  wi l d l i fe 

popu l at i o n s . 

3 . 2 . 4 . 3  H anford S i t e- -Eco l ogy 

Much of the  fo l l ow i ng i nformat i on h as been ad apt ed from the doc ument "St and ard i zed I nput for H anford 

Env i ro nment a l  Imp act St atement s "  ( J ami son 1981 ) .  

Aquat i c  Eco l ogy 

No aq u at i c a l ly  assoc i at ed r are or end angered spec i es are known to ex i st wi t h i n  t he proposed project 

are a on the Hanford S i t e  ( E l l e  1981 ) .  Rob i nson ' s  On i o n ,  an o n i o n- l i ke member of the l i l y fam i l y , occurs on 

gravel  b ars a l ong the Co l umb i a  R i ver b ut is  we l l  removed from t he i nter i or of the S i t e .  Th i s  p l ant i s  a 

c and i d at e  fo r l i st i ng as a Federal  thre atened or end angered spec i es ( R i c k ard 1981A ) . 

The Co l umb i a  R i ver i s  the  mo st i mport ant aqu at i c  eco system on t he H anford S i t e ,  and the l ast free

f l owi n g  reach of the  Co l umb i a  R i v e r  in the Un i ted St at es pas se s  thro ug h  the Hanford S i t e  ( J ami son  1981 ) .  

Operat i ons  at the H anford S i t e  h ave res u l t ed i n  smal l rad i o act i ve re l e ases and t h ermal d i sch arges to  

t h e  Co l umb i a  Ri ver ( USERDA 197 5 )  . The Co l umb i a Ri ver support s  a co l d -wat er  f i shery,  and  the Han  ford  reach 

cont a i ns both f a l l Ch i nook s a l mon and ste e l head t ro ut spawn i ng g ro u nds . These s p awn i ng g ro unds  now 

prod uce  15% to 20% of the tot a l  fa l l Ch i nook  sa l mon  hat c h  i n  the r i ver . Th i rty- n i ne  spec i es of f i sh  are 

fo u nd i n  the H anford s i te reach  of the Co l umb i a .  
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Terrest r i a l  Eco l ogy 

No r are and/or endangered p l ant or an i mal s p ec i es are known to ex i st year ro und wi t h i n  the proposed 

proj ect area ( E l l e  1g81 ) .  Howeve r ,  b a l d eag l es wi nter al ong  the Co l umb i a Ri ver , and from November to 
" 

February, t h ey wo u l d  be frequent ly  found f l yi ng over or hunt i ng on the proposed p lant construct i on s i t e  

( F i t zner  1g79 ) . 

F l or a .  The H anford S i t e  i s  l oc at ed i n  a reg i on t h at h as b een v ar i o u s l y  c l as s i f i ed as cool  des ert , 

wi nt er-wet coo l steppe , or mi d l at i tude  desert . Veget at i on types are those  to l erant of dry hot summers 

fo l l owed by co l d  wet wi nt ers . As a res u l t ,  pro d uct i v i ty i s  l ow .  However , the  reg i on h as wide d i ver s i ty of  

h ab i t at types  and  a very d i v erse  spec i es compos i t i o n .  

The propo s ed project s i te i s  wi t h i n  a s ag ebrush/che at -g r ass  veget at i on type t h at covers appro x i mat e l y  

75% o f  the  Hanford S i t e .  Th i s  veget at i o n  type i s  conduc i ve t o  rodent popu l at i on s , wh i ch i n  turn  s upport a 

w ide  v ar i ety of r aptors ( F i t zner 1 980 ) . 

I n  add i t i on to Rob i nson ' s  On i o n ,  t hree p l ant spec i es ( Co l umb i a  Mi l k  Vetc h ,  Rosy B a l s amroot , and 

Pers i stent Sep a l  Yel l o w  Cress ) ex i st on  the  S i t e  and are cand i d at e  spec i es for fed eral l i st i ng as 

t h re at en ed or end angered . None of t h ese  spec i es are expected to be fo und i n  the i nter i or of t he Hanford 

S i t e  at or near the  propo sed proj ect s i t e  ( R i c k ard 1981A ) . 

F au n a .  A wi de var i ety of wi l d l i fe ex i sts at t h e  H anford S i t e .  Most of t h i s  wi l d l i fe h as access  to  

rad i o act i ve l y  cont ami n at ed ons i te ponds  and veget at i o n  growi ng  in  or  near the  pond s . Th e i ngest i o n  of  

r ad i o act i ve l y  cont am i n at ed water or  veget at i o n  by wi l d l i fe pro v i des  a t r an sfer mec h a n i sm away from these  

des i gn at ed waste  areas . I ngest i on of  cont am i n at ed mat er i a l  by g ame an i mal s pro v i d e s  a pot ent i al p at hway 

for cont am i n at i on to man ( Su l a  1981A ) . 

The wi l d l i fe s amp l i ng progrffil for 1980 i nc l uded waterfowl , u p l and g ame b i rd s ,  d eer , and r ab b i t s  ( S u l a 

1981A ) . 

3 . 2 . 5  L and U se /Agr i cu l t ure 

3 . 2 . 5 . 1  P antex P l ant --L and Use/Agr i c u l ture  

L and Use  

Most l and s urro und i ng the P antex P l ant i s  dryl and or i rr i g ated f arml and on b ro ad f l at p l a i n s  

i nt er spersed wi th  gras s l and p astures and wat er pon d s  ( p l ayas ) i n  natura l  dra i n ag e  are as . The average

s i zed f arm is  518 hect ares ( 1280 acres )  or 2 squ are mi l es .  These l arge t racts of l and are i nterrupt ed o n l y  

by U . S .  Hi g hway 60, a rai l ro ad ,  a few gravel  ro ad s ,  and a n  occ as i o n a l  f armst e ad o r  r u r a l  home s i t e .  Rura l  

hous i ng deve l o pment i s  great er several mi l es south  and  so ut hwest of  P antex P l ant boundar i es toward 

Amari l l o and the Am ari l l o I nternat i on al Ai rpo rt . 

Other major deve l o pments i n  the i mmed i ate v i c i n i ty of P antex P l ant are the Texas Techno l og i c a l  

Un i v er s i ty Ag r i c u l t ure Res e arch St at i o n ,  the Iowa Beef Pac k i ng P l ant , and t h e  i nd u st r i a l  park adjo i n i ng 
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Amar i l l o Int ern at i on a l  Ai rport . These  fac i l i t i es are l o c at ed abo ut 8 k i l omet ers ( 5  mi l es ) , 10 k i l omet ers  

( 6  mi l es ) ,  and  12 k i l ometers ( 7- 1 / 2  mi'l es )  s o ut hwest of the  P antex P l ant . 

Genera l  Agr i c u l t ure 

Agr i c u l t ur al l and wi t h i n  t he P ant ex P l ant bound ary [ about 3270 hect ares ( 8070 acres ) ]  i s  m an aged by 

t h e  Tex as Techno l og i c a l  Un i vers i ty Res earch Farm through  an agreement wi t h  the Dep artment  of Energy.  Th e 

research f arm i t se l f  cons i sts of abo ut 400 hect ares ( 1  t ho u s and acres )  of f arml and and a feed l ot l o c at ed 

southwest of the  Pant ex  P l ant bo und ary . Farml and on the s i t e  genera l l y  i s  p l ant ed under l im i t ed 

i rr i g at i on and d ryl and cond i t i ons  i n  a 3-year wi nter whe at - f a l l ow- grai n sorghum s equence . Two so urces of  

i rr i g at i on  wat er are used (wat er  from the  Og al l a l a  aqu i fer and  surface  wat er  from the  p l aya b as i ns 

i nc l u d i ng P l aya L ake Number 1 )  to i rr i g ate  crops d epend i ng on ra i nfa l l ( Sect i on 3 . 2 . 2 . 1 ) . 

The m ajor so i l type ,  the P u l l man ser i e s ,  i s  f i ne l y t ext ured and eas i l y  eroded . Th ese s o i l s  requ i re 

c aref u l  cro pp i ng pr act i ces  (Unger  1981 ) to mi n i m i ze wi nd l o s s  and sheet ero s i on  under f al l ow cond i t i on s .  

Because of t he f i ne t ext ure and l ow perme ab i l i ty of these  so i l s ,  i rr i g at i on i s  l i m i t ed to abo ut 13  to 1 5  

cent i met ers ( 5  to  6 i nche s )  per app l i c at i on . Th ese  so i l s ,  when i rr i g at ed ,  h ave been con s i d ered a s  

pot ent i a l l y pr ime f arml and by t he So i l Conservat i on Serv i ce ( USDA 1978 , USDA 1981A,  USDA 19818 ) .  

H ard red wi nt er whe at i s  p l anted i n  e ar l y  Sept ember after i rr i g at i ng or when s o i l h as stored 

s uffi c i ent ra i nfa l l .  Wheat i s  typi c a l l y  i rr i g ated once i n  October/November ,  once i n  March/Apr i l ,  and ag ai n 

i n  May/J une d epend i ng on rai nfa l l .  

Dro ught -res i st ant gra i n sorghum and forage c anes are grown under l i m i t ed i rr i g at i on or d ryl and 

cond i t i on s .  Corn i s  not a maj o r  crop bec ause  extens i ve i rr i g at i on is necess ary for mat u r at i o n . Abo ut ha l f 

t he crops grown i n  Carson Co unty are st r i ct l y d ryl and because of the  h i gh cost of p ump i ng water from the  

Og a l l a l a  aqu i fer . 

Cow/c a l f  operat i o ns are ma i nt aned i n  the  P anhand l e  area on l arge ( s evera l  sect i o n s )  r anches . Stoc k i n g  

r at es o f  one an ima l  un i t  per 2 t o  4 hect ares ( 5  t o  1 0  acre s )  o f  range l and  are typ i c a l and subst ant i a l  

s upp l emental feed i ng i s  necess ary at t i mes d ur i ng the  wi nter mo nt h s .  Ca l ves a l so are g r azed from November 

to  March on yo ung  wi nter whe at . The nat i ve short - gras s  prai r i e feed i s  h i g h l y  nut r i t i o u s  and i s  

character i zed by a grass  ma i xture of b l ue gr amma and buffa l o  gras� . 

R ad i o act i v i ty Meas urement s i n  Agr i c u l t ur a l  Prod uct s 

A spec i a l st udy was undert aken for t h i s  Env i ronment al Impact S t at ement to eva l u ate  food and 

agr i c u l t ur a l  p at hways . Foo dst uffs ( g arden veget ab l es and beef cat t l e ) frorn the Pant e x  P l ant s i te were 

s amp l ed and ana l yzed for several  rad i on uc l i des ( t r i t i um ,  uran i um ,  and p l uto n i um) . A l l  foodstuffs s amp l ed 

were fo und to be at bac kgro und l eve l s .  There are no i nd i cat i o n s  of any cont am i n at i on of g arden and 

l i vestock prod ucts grown on or near the P antex P l ant s i te ( Wenze l  1 98 2A, B u h l  1 982 ) . 
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3 . 2 . 5 . 2  I owa Army Ammun i t i o n  P l ant - - L and  U se/Agr i c u l t ure 

L and  Use  

The  I owa Army Ammun i t i on P l ant i s  l oc ated on a comb i n at i on of h i gh qu a l i ty, a l mo st f l at ,  

agri c u l t ura l  l and ( ab o ut 60% of the are a )  and h i l l y ,  ro ugh  pasture l and  (40% ) traversed by t h ree sma l l 

c reek s .  Terr a i n  beyond p l ant boundar i es i s  c h aract eri zed by an esc arpment l e ad i ng to Mi s s i s s i pp i  R i ver 

bottom l ands . The up l and i s  general l y  fl at to moderat e l y  ro l l i ng p l ai n s  wi th  past u re s  on the  poorer ,  

st eeper s l opes . T i mber covers t he ro ugher areas a l ong  wat erways . The Skunk  R i ver v a l l ey forms the  

i rreg u l ar so ut hern  bo und ary of the P l ant s i te . 

Two major c i t i es ,  Bur l i ngton and West Bur l i ngt o n ,  border the P l ant s i te on the e ast . S i x  v i l l ages and 

smal l town s are l o c ated  adj acent to or wi t h i n  3 mi l es of the P l ant bo und ary on the nort h ,  west , and sout h .  

The s urro und i ng rura l  area i s  composed of about 61% c rop l and ,  1 1% p asture ,  1 5% woo d l and ,  and 1 3% urban i zed 

home s i tes . Th i s  are a i s  i nterspersed wi t h  open spac e ,  st at e and Federa l  l ands , wat erways , or  other 

no n ag r i c u l t ur al l and masses . Heavy r ai nfa l l i n  t he area perm i t s  i ntens i ve farmi ng p r act i ces on u n i ts t h at 

averag e  abo ut 100 hect ares ( 250 ac res ) i n  s i ze .  As a res u l t ,  i t  i s  commo n to observe t h ree or mo re homes 

on a squ are m i l e  of h i gh l y  pro d uct i ve f arml and .  

Agr i c u l t ure 

Th i s  reg i on is  one of the mo st product i ve f armi ng areas of t he U n i ted St ates pro d uc i ng upwards of  

180  bus h e l s of corn per  acre . The Army l e as es 2800 hect ares ( 7000 acres ) of pr ime agri c u l t ura l  l and wi th i n  

P l ant b o un d ar i es to pr i v ate f armers , wh i ch tot a l s  40% of the s i t e .  Crop sequences and pr act i ces are 

c l o s e l y superv i sed  wi t h  ass i st ance from the So i l  Co nvers at i on Serv i ce and Un i t ed St ates  Dep artment of 

Agri c u l t ure ( SCS 1972 ) . An add i t i o n al 800 hect ares ( 2000 acres ) i s · l e ased for past ure . Improved me adows 

c arry 1-1/2  to 2 an i ma l  un i t s  per acre ( I AAP 1974 ) . 

The m ajor row crops are f i el d  corn and soyb e ans . Corn and soyb e ans are rot at ed w ith  i mproved p ast ures 

of al f a l fa/grass  grown under n ursery crops of wi nter wheat or o at s .  L i v estoc k is typ i f i ed by corn-fed 

c att l e  and hogs . Th ere are some d a i ry operat i ons geared to l o c al market s . 

3 . 2 . 5 . 3  H anford S i t e--L and Us e/Agr i c u l t ure 

L and  U se 

L and use wi t h i n  8 k i l omet ers � 5  m i l es )  of the  proposed const r uct i on s i t e  i nc l u des port i ons of t h e  

Co l umb i a  Ri ver ,  t h e  are a  managed by the  U . S .  Bureau o f  Spo rt s ,  Fi s her i es , and Wi l d l i fe ,  the  Was h i ngton 

P ub l i c Power S up p l y  System generat i ng p l ant , the  met eoro l ogy st at i o n ,  the  Near-Surface Test F ac i l i ty, and 

a centra l  f i re st at i on .  Al so  i nc l ud ed are the  as soc i at ed ro adways , rai l ro ad s ,  and t r ansmi s s i on f ac i l i t i es 

and corr i dors . Much of the l and between ex i st i ng f ac i l i t i es i s  open des ert r ange . The nearest p ub l i c 

h i g hway ( St at e  H i ghway 24 ) t r averses the  nort hwest corner of t h e  Hanford Si t e  abo ut 12 k i l omet ers ( 7 - 1 / 2  

m i l es )  from the  propo s ed const r uct i on s i t e .  L and use  s urro und i ng the H anford S i t e  i nc l udes i rr i g ated  

f arm l and near  the  r iver ,  dryl and farms , and  l arge  t r acts of  grazi ng  l and . The ne arest popu l at i on cent er i s  

R i ch l an d ,  appro x i m at e l y  32 k i l omet ers ( 20 m i l es )  s o ut h e ast of the proposed const ruct i on s i t e .  
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Agr i cu l t ure 

Agr i c u l t ure is a pr imary i nd ustry in e ast ern Wash i n gton . The Co l umb i a  B a s i n  Proj ect north  and e ast of  

t h e  Hanford S ite  has  opened  more t h an 500 thous and acres to  i rr i g ated  farmi ng . The  growi ng  season  i s  

l o n g ,  w i th 1 75 frost-free d ays . 

The s o i l s  of t he reg i on are ch ar act eri zed by t h e i r  h i gh s i l t  and s and content . They are l oess  so i l s  

wi t h  l ow  exch ange c ap a c i t y .  Gr avel  i s  a major  compo nent i n  the  r i ver f l ood  p l a i n are a  ( H agood 1970 ) . 

Benton Co unty ( to t he west of t he Hanford S i te )  i nc l udes mo st of t he Y ak i ma R i ver V a l l ey.  Th i s  are a  

i s  we l l  known for app l e ,  cherry, and peach orc h ard s ,  v i neyard s ,  al f a l f a ,  fi e l d  corn , and i rr i g at ed and 

dryl and whe at . The o rch ards are g rown c l ose to the Yak ima  R i ver, whereas the whe at i s  grown on t he tops of 

the Horseh e aven Hi l l s ,  wh i ch are severa l  hundred feet h i gher in e l evat i o n .  In Fr ank l i n Co u nty (to the east 

of the H anford S i t e ) , f i e l d  corn ,  wh eat , a l f a l f a ,  pot ato es , and asparagus  are the m ajor c rops . 

C att l e  are g razed on cheat g r ass and n at i ve veget at i on i n  the  wi nter mo nths from J an u ary t hro ugh May ,  

t h e n  the  c att l e  are p l aced on  i rr i g at ed improved p ast ures  for t he  rest of t h e  year or trucked to mou nt a i n  

p ast ures . D a i ry herds are n umerous  and are fed l o c al s i l age and a l f al f a .  There are t l'tQ  l arge feed l ots  i n  

the  area t h at use l o c a l  gra i n and al fa l f a  as major  feed s .  

No f armi ng or  g r az i ng i s  p r act i c ed c urrent l y  on  the  H anford S i t e  so uth of the Co l umb i a  R i ver . 

Extens i ve f arm i ng  was pract i ced h i sto r i c a l l y  surround i ng t he ab andoned town s i tes  of Wh i t e Bl uffs and 

H anford as we l l  as al ong  t he Co l umb i a  R i ver before t he s i t e  was purch ased by the  government . 

3 . 2 . 6  Env i ro nment a l  R ad i at i o n and R ad i o act i v i ty 

Env i ro nment al r ad i at i on l ev e l s  i n  t he areas s urround i ng t he P antex P l ant s i te and the  tl'tQ a l t ernat i ve 

s i tes  are dom i n at ed by nat ur a l  b ac kgro u nd rad i at i o n  and rad i at i o n res u l t i ng from l'tQr l dwi d e  fa l l o ut from 

nuc l ear weapons t est i ng .  

3 . 2 . 6 . 1  P antex P l ant --Env i ro nment a l  R ad i at i on and R ad i o act i v i t y  

R ad i o act i ve Re l e as es 

Two p r i n c i pa l  r ad i o act i ve mat eri a l s  are em i t t ed to the  atmo s p here from operat i ons at t he P antex 

P l ant , dep l eted ur an i um and tr i t i um .  P l uton i um is  hand l ed at the  Pantex P l ant o n l y in  so l i d form . No 

re l e ase of p l ut on i um res u l ts from rout i ne p l ant operat i ons . 

Th ere are no ex i st i ng or expected rad i o act i ve l y  cont ami n at ed l i q u i d  eff l uents  at the P antex P l ant . 

To eva l u ate  t he r ad i o l o g i c al effects of c urrent and past operat i ons on the  env i ronment at the P antex 

P l ant , several  spec i a l stud i es were done . Th ese  i nc l uded  

• meas ur i ng externa l  penet r at i ng ( ch arged p art i c l e  and  photon )  r ad i at i on aro und P ant ex at 24 

l oc at i o n s  for 1 5  mont h s  and reso l v i ng these  rad i at i o n  f i e l d s  i nto  nat ur a l  background  and fa l l o ut 

components ( BuhT  1982 ) ;  

• mon i to r i ng a i r  concent r at i ons of uran i Lill and p l uton i Lill at 14 l o c at i ons for 1 year ( Buh l 1982 ) ;  
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• measur i ng dep l et ed uran i um ai r concent r at i on s  fo l l owi ng an exp l o s i ve test shot ( Bu h l  1982 ) ; 

• s amp l i ng and an a l yzi ng so i l at f i ve l oc at i ons o n s i t e ,  at f i ve peri meter l oc at i on s , and 17 reg i o n a l  

l oc at i on s  ( Purtymun 1982A , Buh l 198 2 ,  Wenze l  1982A ) ; 

• s amp l i ng and an a l yz i ng s ed i ments at f i ve l oc at i ons o n s i te and e i ght l oc at i o ns offs i t e  ( P urtymun 

1 982A ) ; 

• s amp l i ng and ana l yzi ng ground and surface water both o n s i te and offs i te  i nc l ud i ng the  Canad i an 

Ri ver dra i n age and Lake Mered i t h  ( Purtymun 1982A ) ; and 

• s amp l i ng and ana l yz i ng food stuff s ,  i nc l ud i ng prod uce ,  veget at i on ,  and l i vestock prod uced i n  the  

P antex area ( Buh l  1 982 , Wenze l  1982A ) . 

Ana l ys i s  of these  a i r ,  so i l ,  wat er,  and food st uff s amp l es found no det ect ab l e  above-background 

off s i te concent r at i on s  of uran i um ,  p l uton i um ,  or tri t i um ,  the rad i onuc l i des  that wo u l d be associ at ed wi th  

the P antex P l ant . Add i t i ona l  d et ai l  on  some of t hese res u l t s  i s  presented in  Appen d i x 8 . 1 .  

A i r  s amp l i ng for rad i o act i v i ty at P antex rout i ne ly  i s  accomp l i s hed t hro ugh the  use of cont i n uo u s l y  

operat i ng ai r s amp l ers  l o c at ed aro und t h e  p l ant .  Measured amb i ent co ncent r at i on s  of  uran i um from both the 

rout i ne s amp l i ng programs and spec i al stud i es are very sma l l ,  l es s  t h an 0 . 01% of the Dep artment of Energy 

R ad i o act i v i ty Concentrat i o n  Gu i d e .  Measured ai r concent rat i on s  of rad i o act i v i ty i nc l ud i ng p l uton i um 

refl ect no d i scern i b l e  impact from the P antex P l ant operat i ons . 

Rad i o l ogi c a l  Do ses  

The  res u l t s  of t he above st ud i es showed t h at the component of  1 981 rad i at i on dose resu l t i ng from 

current or prev i o u s  operat i on s  i s  so sm a l l t hat it cannot be det ected above  the b ackground rad i at i on dose 

component by env i ronment al  f i e l d  measurement s .  The i n ab i l i ty to d i rect l y  meas ure t h i s  p l ant operat i on dose 

component i s  of p art i c u l ar import ance in  ev a l u at i ng the  envi ronment a l  impacts  of  the pro po sed act i o n  

b ecause  t h e  proposed act i on i nvo l ves es sent i a l ly  cont i nu i ng t h e  type o f  operat i ons  at the P antex P l ant 

t h at have occurred for the 1 ast 30 ye ars and that were  part of the Iowa operat i o n  for abo ut 25  ye ars .  

Nevert h e l e s s ,  to pro v i d e  some b a s i s  for ana l ys i s  of impact s ,  t he rad i at i on dose component i n  1981 

resu l t i ng from current - or pre v i o u s  operat i on s  has been theoret i c a l l y  c a l c u l ated from demograph i c ,  

agri c u l tura l , and met eoro l og i c al d at a  and uran i lJil and tr i t i t.nn re l ease r at es ( Buh l  1982 ) . T ab l e  3 . 2 . 6 . 1- 1  

s hows the  est i m at ed dos es t o  the  max imum exposed  i nd i v i d u a l  l i v i ng next to the  Pantex P l ant from exposure 

d ur i ng 1981 to f ac i l i ty re l eases . Do ses c a l c u l at ed for fac i l i ty rel e ases are  50-ye ar dose commi tments per  

year of exposure . The  50-year dos e  commi tment to an organ  is  the tot a l  do s e  t h at an  organ wou l d rec e i v e  

from i nt ern a l l y  depo s i ted rad i o act i ve mat er i al d ur i ng the 5 0  years fo l l owi ng i nt a k e .  For comp ar i son , 

doses  from natura l  backgro und rad i at i on and the U . S .  Dep artment of Energy ' s  Rad i at i o n  Protect i o n  St and ards 

are a l so present ed . 

These c a l c u l ated do ses do not i ncrease ex i st i ng doses  from n at ural  b ackgro und rad i at i on by more t h an 

0 . 03%. The h i ghest 50-year  org an do s e  commi tment per year  of expos ure to the max imum expo sed i nd i v i d u a l  

was c a l c u l ated t o  b e  0 . 08 m i l l i rem per ye ar to the bone,  or 0 . 005% of t h e  R ad i at i on Protect ion  St and ard 

(USDOE 1980A ) . Th e SO-k i l omet er  ( 50 mi l e ) 50-year pop u l at i o n  do s e  commi tment i s  0 . 012  perso n- rem per year  
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TABLE  3 . 2 . 6 . 1-1  

PANTEX PLANT V I C I N I TY ESTIMATES* OF  CURRENT BACKGROUND AND  FAC I L I TY-ASSOC I ATED RAD I AT I ON 
DOSES (mi l l i rem ) P ER YEAR OF EXPOSURE TO A HYPOTHETI CAL I N D I V I DUAL 

Who l e  Body Bone 

Back gro u nd 106 306 291  

Max i mum i nd i v i d ual dose from f ac i  1 i ty re l e ases** <0 . 01 <0 . 01 0 . 08 

R ad i at i on P rot ect i on St and ard s*** 500 1 500 1 500 

*Est i mat es i nc l ude a 10% red uct i on i n  cosmi c r ad i at i on and a 20% red uct i on i n  external t errest r i a l  
rad i at i o n bec ause of sh i e l d i ng by  b u i l d i n g s  and an add i t i on a l  20% reduct i on i n  ext ern a l  terrestr i a l  
rad i at i on bec ause of s e l f- s h i e l d i ng by  t he body ( NCRP 1975 ) . 

**Do ses are 50-ye ar dose commitments  per ye ar of expo s ure ( Bu h l  1982 ) .  
***Rad i at i on Protect i on St and ards for an i nd i v i d ual  i n  the general  p ub l i c  ( USDOE 1980A ) . 

of exposure ( who l e  body) , 0 . 05 person-rem per ye ar of expos ure ( l ung ) ,  and 0 . 16 person- rem per ye ar of  

expo sure  (bone ) . 

The popu l at i on dose from n at ural  b ackgro und rad i at i on wi t h i n  an SO- k i l omet er ( 50 m i l e ) r ad i us i s  

2 7 , 200 perso n-rem per ye ar (who l e  body) , 78 , 600 person-rem per ye ar ( l un g ) , and 74 , 700 person-rem per ye ar 

( bone ) . In c a l c u l at i ng t hese doses , a 10% and 20% red uct i on was app l i ed to the  c o sm i c  and ext erna l  

terrest r i al  rad i at i on dose  compon ent s ,  respect i ve l y  to account for sh i e l d i n g by hou s i n g ,  and an add i t i o n a l  

20% red uct i on was app l i ed t o  externa l  t errest r i al r ad i at i on for s e l f-s h i e l d i ng b y  the body ( NCRP 1975 ) . 

R ad i o l og i c a l  Effect s 

Pot ent i al somat i c  and genet i c  h e a l t h  effects from n at ura l  b ack gro und r ad i at i on and ro ut i ne P l ant 

operat i o n s  were ca l c u l at ed u s i n g  ri s k  factors  from BE I R  I I I  ( B E I R  I I I  1980 )  and t h e  computer mode l  

est i m at es of doses . ( See Append i x  8 . 1  for add i t i o n al d i scus s i on of  c a l c u l at i on proced ures . )  

The aver age added r i sk of c ancer mort a l i ty to a member of the p ub l i c l i v i ng w i t h i n  80 k i l omet ers of 

Pantex  res u l t i ng from 1 ye ar ' s  operat i o n  i s  l es s  t h an 1 ch ance in a b i l l i on .  Fo r comp ari son , the r i s k  of 

dyi ng from c ancer as a resu l t  of expos ure to n at ural  b ackgro und rad i at i on  for 1 year is 1 ch ance i n  

45 , 000 ( B u h l  1982 ) . Th ese  r i s k  est i m ates , wh i c h  pred i c t  no observ ab l e  i ncrease  i n  c ancer morta l i ty bec ause  

of p l ant rad i o act i ve em i s s i o n s ,  appear to  be con s i st ent w ith  t he conc l u s i ons  of the ep i demi o l og i ca l  st udy 

( W i g g s  1982A ) d i scussed i n  Sect i o n 3 . 2 . 12 . 1 .  

The aver age added r i sk of genet i c  d i sorders i n  offspr i ng i n  a l l s ubs equent generat i ons as a res u l t  o f  

P antex rad i onuc l  i d e  emi s s i ons  for 1 year i s  l e s s  than 1 ch ance i n  a b i  1 1  i o n .  Th i s  c an b e  comp ared wi t h  the 

est i mates of r i sk rang i ng from 1 d i sorder in  5000 to 1 in  90 , 000 expected ann u a l l y  from n at ural b ackgro und 

r ad i at i o n ,  and the r i s k  of 1 d i sorder i n  appro x i m at e l y  10 offspr i ng  bec ause  of  spont aneo us  i nc i dence of 

genet i c  d efect s ( Buhl  1982 ) . 
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So l i d Wast es  wi t h  R ad i o act i ve Co nt ami n at i o n  

No r ad i o act i ve waste i s  d i sposed o f  or permanent ly  st ored at t he P antex P l ant . Approx i m at e l y  6 to 7 

c ub i c  meters ( 200 to 250 cub i c  feet ) of so l i d  waste  wi t h  l ow l eve l s of r ad i o act i v e cont am i n at i o n  are 

generat ed ann u a l ly  from operat i ons  and h i gh-exp l o s i ves test i ng i nvo l v i ng d ep l eted uran i um.  The b u l k  of 

t h i s waste  i s  v ac uum f i l t ers , p aper towe l i ng ,  and rubber g l oves . Some is so i l and other res i d ue  p i cked  up 

aro und t he t est f i r i ng s i te s .  Th i s  waste i s  s e a l ed i n  p l ast ic b ag s ,  comp acted i n  0 . 5-cub i c-meter ( 55 

g a l l on )  steel  drums , and t empo r ar i l y he l d  at the  Pantex P l ant i n  an abo ve-gro u n d ,  secured i g loo . Th e 

drums are s h i pped to the Nevada  Test S i t e  on a s emi  ann u al or annual  b as i s  for permanent d i spo s a l . 

Appro x i mat e l y  75 c ub i c  met ers ( 2 . 7  t ho u s and c ub i c  feet ) of r ad i o act i ve res i d ue from p ast m i l i t ary 

acc i dents h as been hel d at the Pantex P l ant s i nce the mi d- 1960s . St ee l cont a i ners and fi berg l as s-coat ed 

woo den bo xes cont a i n i ng t h i s  res i d ue were ret r i ev ab ly stored i n  underg ro und conc rete cyl i nders and an 

earthen trench . I n  1981 , a l l cont ai ners were ret r i eved and rooved to an above-ground i g l o o  fo r rad i o l og i ca l  

as s ayi ng and character i z at i on .  Cont ai ners d et ermi ned to i nc l ude r ad i o act i ve waste are b e i ng overp ac ked 

and shi pped to the  Nev ad a Test Si t e  for di spo s a l or storage . Some other cont ai ners are st i l l  bei ng  he l d  

for eva l u at i on of poss i b l e  recyc l i ng of t he r ad i o act i ve res i d ue . Once deci s i ons on t hese po s s i b i l i t i es 

are made , these  rema i n i ng cont a i n ers wi l l  be s h i p ped from t he P antex P l ant . The t rench wh ere t h i s res i d ue 

from m i l i t ary acc i dents was h e l d  was s amp l ed for any remai n i ng r ad i o act i v i ty .  An al yses of s amp l es by the  

Tex as Dep artment of He a l t h  and ot her l aborator i e s  fo und no  rema i n i ng co nt am i n at i o n  prob l em .  

3 . 2 . 6 . 2  I owa Army Ammun i t i o n  P l ant --Env i ronment a l  R ad i at i on and R ad i o act i v i ty 

R ad i o act i ve R e l e ases  

Th ere are no r ad i o l og i c al re l e as es from c urrent operat i ons at · the  I owa Army Ammun i t i on P l ant . 

A l i m i t ed area of ons i te cont am i n at i on ,  i dent i f i ed as dep l et ed uran i um , was fo und at the  f i r i ng s i t e  

where test f i r i n g  s i m i l ar t o  t h at now bei n g  co nducted at t h e  Pantex P l ant was cond ucted by t h e  At omi c  

Energy Comm i s s i on from 1965 to 1974 . Resus pens i on and t r ansport of d ust from t h i s  area were cons i dered i n  

eva l u at i ng t h e  rad i o l o g i c a l impact o f  past operat i ons . Howev er , offs i te so i l surveys for uran i um ,  

p l ut o n i um ,  and t r i t i um and f i e l d  g amma r ay spect roscop i c  measurements { f i e l d  s t ud i es und ert aken for t h i s 

Env i ronmen t a l  Imp act St atement ) det ected no manm ade rad i on uc l i des  other th an tho s e  as soc i at ed wi t h  

wo r l dwi de f a l l o ut ( Buh l  1982 ) . 

R ad i o l og i c a l  Doses 

Tab l e  3 . 2 . 6 . 2-1  shows the  est i mated doses { 50-year dose commi tment s )  to  the  max i mum exposed 

i nd i v i d ua l  res u l t i ng from exposure  in  1981 to past  re l e ases from the  Iowa Army Ammun i t i on P l ant . Bot h  

b ac kground doses and t h e  Dep artment of  Energy ' s  Rad i at i on P rotect i on St and ards al so are s hown . Doses from 

P l ant operat i ons  were est i m ated us i ng the comput er  code AI RDOS-EPA (Mo ore 1979 ) and s i te- spec i f i c  

paramet ers . The 50-ye ar pop u l at i on dose commi tments res u l t i ng from p ast operat i ons  at t h e  

I o w a  Army Ammun i t i on s  P l ant are 0 . 00012  person-rem (who l e body) , 0 . 0015  person-rem ( l ung ) , and 0 . 00 1 1  

person- rem { bo ne ) . 

Popu l at i on doses res u l t i ng from e xpos ure to n at ur al b ac k ground r ad i at i on are 31 . 6  t h o u s and person- rem 

per year (who l e  body) , 106 thous and perso n -rem per year ( l un g ) ,  and 100 tho u s and person -rem per year 
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TABLE  3 . 2 . 6 . 2 -1  

I OWA ARMY AMMU N I T I ON PLANT V I C I N I TY EST IMATES* 
OF CURRENT BACKGROUND  AND FAC I L I TY-ASSOC IATED RAD I AT I ON 

DOSES ( m i l l i rem) PER YEAR OF EXPOSURE TO A HYPOTHET I CAL I ND I V I DUAL 

Backgro und  
Max i m um i nd i v i d u a l  do se  from fac i l i t y re l e ases** 
R ad i at i on P rotect i on St and ard s*** 

Who l e  Body 

85 
<0 . 01 
500 

285 
<0 . 0 1 
1500 

Bone 

270 
<0 . 01 
1500 

*Est i mates i nc l ude a 10% red uct i on in co sm i c  r ad i at i on and a 20% reduct i on i n  ext erna l  t errest r i a l  
rad i at i o n  bec ause  of  sh i e l d i ng by bu i l d i n g s  and a n  add i t i o n a l  20% red uct i o n  i n  ext ern a l  terrest r i a l  
rad i at i on bec ause of se l f - sh i e l d i ng by  t he  body ( N CRP 1975 ) . 

**Doses  are 50-ye ar do s e  comm i t ment s per ye ar of expo sure  ( Bu h l  1982 ) . 
***R ad i at i on P rotect i on St and ards for an i nd i v i d u al i n  the  genera l  p ub l i c ( USDOE 1 980A ) . 

( bone ) . I n  c a l c u l at i ng t he po p u l at i on and i nd i v i d u al d o ses ,  reduct i o ns  of t he 10% and 20% were app l i ed to  

t h e  cosm i c  and ext ern a l  t errest r i a l  rad i at i o n  to compen s at e  for sh i e l d i 'l g  by hous i ng .  An add i t i on a l  20% 

red uct i on i n  t errest r i al r ad i at i on was app l i ed to acco unt for s e l f - sh i e l d i ng by t h e  body.  

R ad i o l og i c a l  Effects  

The  l i fet i me r i sk of  c ancer mort a l i ty from n at u ral  b ackground r ad i at i o 'l i s  1 c h ance i n  5 3 , 000 per 

year of expo s ure . Est i m at es of  the r i s k  of genet i c  d i sorder  in off spr i ng from ann u a l  expos ure to 

b ac kgro und r ad i at i on r anges from 1 d i sorder in  6200 offspr i ng to 1 d i sorder in  110 , 000 offspr i ng ,  whereas 

the tot a l  r i s k  of  spont aneous i nc i d ence of genet i c  d i sorder  res u l t i n g from al l causes is  1 di sorder  i n  10 

offspr i ng .  

Res i d ua l  cont am i n at i on res u l t i ng from prev i ous exp l o s i ve t est i ng i n vo l v i ng dep l et ed u r an i um i s  fo und  

i n  a l i m i ted area aro und  a fi r i ng s ite  at the  Iowa  Army Ammun i t i o n P l ant . The added l i fet i me r i sk  of  

c ancer mort a l i ty to t he average i nd i v i d u al l i v i ng wi t h i n  80  k i l omet ers ( 50 m i l es )  of t h i s  s i te  t h at 

res u l t s  from th i s  cont am i n at i o n  i s  l es s  t h an 1 ch ance i n  1 b i l l i o n  per ye ar of expo sure . Th e added ri s k  of 

genet ic  d i sorder in o ff spr i ng i s  a l so l ess  t h an 1 ch ance in a b i l l i on per year of expos ure . 

3 . 2 . 6 . 3  H anford S i t e--Envi ronment a l  R ad i at i on and R ad i o act i v i ty 

R ad i o act i ve R e l e as es 

The r ad i o act i ve mat er i a l s  d i sch arged to t h e  atmos p here at t he H anford s i te  are d et a i l ed ann u a l l y  i n  

t h e i r Env i ro nment a l  Surve i l l ance  Report ( Su l a 1982 ) .  Rad i o i sotopes  re l e ased t o  t he  atmosph ere cons i st of  

f i s s i on and  act i v at i on pro d ucts norma l l y  as soc i at ed w i t h  t he u r an i um fue l  cyc l e .  In  1981 abo ut 78 t h o u s and  

Cur i es were rel eased , wi t h  argon-41  ( 65 t ho u s and Cur i es ,  1 . 8-hour  h a l f- l i fe ) , cesi um- 138 ( 11  tho u s and 

Cur i es ,  32-m i n ute  h a l f- l i fe ) , and xenon-135  ( 490 Curi e s ,  76-m i n ute  h a l f- l i fe )  represent i ng t he b u l k of 

t h i s  tot a l . 

R ad i o l og i c a l  Doses  

Tab l e  3 . 2 . 6 . 3-1 shows t he est imat ed doses i nc urred i n  1981 by  a member of t he p ub l i c l i v i ng next to  

t h e  Hanford S i te  from bot h background and s i te operat i o ns . These  do s e  were t aken from t he 1 98 1  

Env i ronment a l  Surve i l l ance Report for  the  H anford S i t e  ( S u l a 1 982 ) . 
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TABLE 3 . 2 . 6 . 3- 1  

HANFORD S I TE V I C I N I TY EST IMATES* 
OF CURRENT BACKGROUND AND FAC I L I TY-ASSOC IATED RAD IAT I ON 

DOSES ( mi l l i rem ) PER YEAR OF EXPOSURE TO A HYPOTHETI CAL I ND I V I DUAL 

Bac kgro und 
M ax i mum i nd i v i d u a l  dose from faci l i ty rel e ases** 
R ad i at i on Protect i o n  St and ard s*** 

Who l e  Body 

82 
0 . 4  
500 

282 
0 . 02 
1 500 

Bone 

267 
1 . 3  
1500 

*Est i mates i nc l ude a 10% reduct i on i n  cosm ic  rad i at i on and a 20% red uct i o n  i n  external  t errest r i al  
r ad i at i o n bec ause  of s h i e l d i ng by b u i l d i ng s  and an add i t i o n a l 20% red uct i on in  extern al  t errest r i a l  
r ad i at i on b ec ause of s e l f-s h i e l d i ng by  t he body ( NCRP 1975 ) . 

**Do ses  are 50-ye ar do se  comm i tment s per year of expos ure ( S u l a 1982 ) 
***R ad i at i on Protect i on St and ards for an i nd i v i d u al i n  t he general  p ub l i c ( USDOE 1980A ) . 

R ad i at i on do ses to t he p ub l i c  c au s ed by t he c urrent operat i ons of t he Hanford S i te i n  1981 were 

est i m at ed by comput er mode l i ng and , where pos s i b l e ,  from fi e l d  me asurement . A 50-ye ar do s e  comm i t ment of 

1 . 3  mi l l i rem to bone of an hypot het i c al max i mum exposed i nd i v i d u a l  was t he h i g hest dose c a l c u l ated for 

1981 operat i ons . Th i s  dose represent s 0 . 09% of the  Rad i at i on Prot ect i o n  St an d ard ( USDOE 

1980A ) . A l l ot her c a l c u l ated o rgan doses were l ess  t h an 0 . 09% of t h e i r  respect i ve Rad i at i on Protect i o n  

St andard . The 50-year pop u l at i o n  d o s e  comm i tment s are 4 person-rem ( who l e  body ) , 3 person-rem ( l ung ) , and 

6 person-rem ( bone ) ( S u l a  1982 ) . 

Expo s u res to n at ural  b ac kground rad i at ion  res u l ts i n  est imated popu l at i on do ses of 2 7 , 000 person- rem 

per ye ar ( who l e  body ) , 93 , 200 person-rem per ye ar ( l ung ) , and 88 , 200 per so n - rem per ye ar ( bone ) . 

Components of t hese doses from co smic and external  t errest r i al r ad i at i on h ave been red uced by 1 0% and 20% , 

respect i ve l y , bec ause of sh i e l d i ng by ho u s i ng .  The extern al  t errest r i al  rad i at i on dose  was red uced  an 

add i t i o nal  20% bec ause of s e l f-s h i e l d i ng by t he body . 

R ad i o l og i c a l  Effect s 

Expos ure to b ac kg ro und r ad i at i on l ev e l s  wo u l d  res u l t  i n  a r i s k  of dyi ng from c ancer of 1 ch ance i n  

53 , 000 per ye ar o f  expo s ure . The r i s k  of genet i c  di sorder i n  offs pri ng  ranges from 1 d i sorder i n  6700 to 1 

d i so rder i n  1 2 0 , 000 per ye ar of expo s ure . The r i sk of spont aneous genet i c  d i sord er from al l c au ses i s  

abo ut 1 di sorder i n  10 offspr i ng .  R i s k  of 

c al c u l at ed to be 1 ch ance in 500 , 000 , 000 . 

s ub s eq uent offspri ng are from 1 ch ance i n  

R ad i o act i ve Wastes 

cancer mort a l i ty res u l t i ng from f ac i l i ty operat i on s  in  1981 is  

Correspo n d i ng est imates of the  r i sk  of genet i c  d i sorder i n  al l 

50 , 000 , 000 to 1 ch ance i n  800 , 000 , 000 . 

Locat i ons  wi t h i n  the  H anford S i te are u sed for r ad i o act i ve waste d i spo s a l by t he Dep artment of  

Energy . Support fac i l i t i es i n c l ude comp l exes of  undergro und st orage  t anks  for  h i g h- l eve l  l i qu i d  

r ad i o act i ve wast e ,  as wel l as cri b s ,  d i tches , and ponds u sed for d i sch arge of l i qu i d  r ad i o act i ve wast e s , 

and so l i d  rad i o act i ve waste  b ur i al  gro u nd s . Det a i l ed acco u nt s  of these  d i s posa l operat i o ns  may be found  i n  

USERDA 1975 . Co nt ami n at i on o f  the  s h a l l ow g ro und wat er and t he Co l umb i a  R i ver h as res u l t ed from the  l i qu i d 

rad i o act i ve d i spo s a l . The cont am i n at i on p l umes are mon i t ored and reported ann u a l l y  ( Eddy 1981 ) . Ons i t e  

so i l  cont am i n at i on by stront i um ,  c e s i um,  and p l uto n i um al so h as been meas u red ( S u l a  1981B ) . 
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3 . 2 . 7  Energy Reso urces 

3 . 2 . 7 . 1  P antex  P l ant --Energy R eso urces 

In 198 1 ,  t he P antex P l ant u sed 39 . 8  m i l l i o n  k i l owatt ho urs ( 136 b i l l i on Bri t i sh t hermal u n i t s )  of  

e l ect r i c i t y  and  10 . 5  mi l l i o n  c ub i c  met ers ( 3 70 b i l l i o n  Br i t i sh t h ermal un i t s ) of nat ura l  gas ( MHSM 1981 C ) . 

The n at ur al g as i s  u sed p r i m ar i l y for generat i ng steam for s p ace  h e at i ng of b u i l d i ng s .  The e l ectr i c i ty i s  

u sed mo st l y  for sp ac e  coo l i ng and l i g ht i ng .  The Pant ex P l ant el ect r i c i ty con s umpt i o n represent s abo ut 0 . 3% 

of t he  generat i ng c ap ac i ty of So ut hwest P ub l i c Serv i ce Comp any of Am ar i l l o ,  Texas ( SPSC 1 981 ) .  The n at ur a l  

g a s  con s umpt i o n  i s  equ i v a l ent to t he  u s a g e  of 3 to 5 t ho us and s i n g l e-fam i l y  dwe l l i ngs . 

The consumpt i on of e l ectr i c i ty at t h e  P ant ex P l ant i nc re ased at an aver age r ate  of 1 . 8% per year for 

the per i od of 1975 to 1980 .  Nat ura l  g as u s ag e  dec l i ned at a rat e  of 7% per ye a r .  Th e tot a l  energy usage 

h as d ecre ased 5 . 4% per year d ur i ng t h at 5-ye ar per i o d .  Appro x i mat e l y  10% of t he tot al energy is  u sed i n  
t he var i o us prod uct i o n  and ass emb l y  proces ses . 

3 . 2 . 7 . 2  I owa Army Ammun i t i o n P l ant--Energy Reso u rces  

E l ec t r i c al energy for  t he I owa Army Ammun i t i on P l ant i s  purch ased from t he U n i on E l ectr i c  Comp any o f  

St . Lo u i s ,  Mi s so ur i . Th e P l ant i s  ser v i ced b y  ti'Kl separ at e  l i nes from t he  ut i l i ty comp any. Th e tot al  

annua l  e l ect r i c a l energy consumpt i o n  at t he I owa Army Amm u n i t i on P l ant is  appro x imat e l y  17  m i  1 1  i o n  

k i l owatt -hour s . Th i s  i s  l es s  t h an 0 . 03% o f  t he  tot a l  gene rat i ng capac i ty of  Un i o n  E l ect r i c  ( U E C  1981 ) .  

The faci l i t i es at t he I owa Army Ammu n i t i on P l ant are steam h e at ed . The pr imary f uel  of t he steam 

p l ant i s  nat u r a l  g as supp l i ed by Iowa So ut hern  Ut i l i t i es on an i nterrupt ab l e  b as i s .  The st andby fuel  i s  

N umber 2 f ue l  o i l .  

3 . 2 . 7 . 3  H anford S i t e--Energy R eso urces 

The Hanford S i te rece i ves e l ect r i c i ty from t he Bo nnev i l l e Power Adm i n i s t rat i on system ,  wh i ch h as a 

tota l  generat i ng capac i ty of 17 m i l l i o n  k i l owatts . Power p l ant s ( n uc l ear  and co al  f i red ) on t he  Hanford 

S i t e  h ave a capac i ty of 860 t ho u s and k i l owatts . A syst em for d e l i ver i ng coa l  to the  P l ant s i te i s  

operat i o n a l  and i s  now de l i ve r i ng co a l  to st e am-g ener at i ng p l ant s on the  s i t e .  

3 . 2 . 8  Emp l oyment and Pop u l at i o n 

3 . 2 . 8 . 1  P ant ex  P l ant --Emp l oyment and Popu l at i on  

Emp l oyment 

The P ant ex P l ant i s  t he l argest emp l oyer in t he Amar i l l o area emp l oyi ng near l y  2400 wo rkers . The 

compo s i t i o n of the current I'Kl r k  fo rce i s  app ro x i m at e l y  80% mal e and 20% fema l e .  Pant ex P l ant emp l oyment 

represents appro x i mat e l y  2 .  7% of t he tot al  1980 1 abor force ( about 87 . 6  t ho us and ) reported by t he Texas 

Emp l oyment Commi s s i o n .  Appro x i m at e l y  87% of Pantex P l ant emp l oyees res i d e  in the Amar i l l o met ro po l i t an  

are a .  T he  rema i nder r es i de i n  sm al l r ura l  commun i t i es or on farms . 
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Emp l oyment Forec ast 

The emp l oyment forec ast for t he P antex P l ant st udy area [ t he  80 k i l ometer ( 50 mi l e ) area around t he 

P antex P l ant ] was bas ed on 1981 emp l oyment d at a  for count i es and on di scus s i o n s  wi t h  t he  Te x as Emp l oyment 

Cormli s s i on concern i ng f ut ure eco nomic  and emp l oyment growt h  in the Amari l l o area ( TEC 1 981 ) . 

A conserv at i ve est i m ate  of growt h  ( 1 . 35% ) i n  ann u al emp l o yment was u s ed to forec ast 1 990 emp l oyment 

i n  t h e  Am ari l l o St and ard Met ropo l i t an St at i st i c a l  Are a .  Th i s  i s  an i ncrease of 9900 workers from Ju l y  198 1 

to 1 990 . J u l y  1 981 emp l o �nent i n  t he port i on of the  co unt i es wi t h i n  the  P antex P l ant st udy area exc l ud i ng 

t h e  Amari l l o St and ard Metropo l i t an St at i st i c al Are a  i s  appro x i m at e l y  34 , 700 . A much l ower annu a l growt h  

r ate  i n  t h ese count i es i s  ass umed bec ause o f  t h e  prob ab l e  dec l i ne i n  ag r i c u l t ure-rel at ed emp l oyment 

res u l t i n g  from h i gher  wat er  cost s . Us i ng an ann u a l  growt h  rat e  of 0 . 4 % ,  emp l oyment i n  the non-St and ard 

Met ropo l i t an St at i s t i c al area port i on of t he P antex P l ant st udy area i s  est i mated to i ncre ase between 1981 

and 1990 by 1300 jobs to  a tot a l  of 36 , 000 . In  summary , t h e  tot a l  l abor force in the st udy are a  i s  
expected to i ncrease from 87 , 600 to 1 2 4 , 400 between 1981 and 1990 ( LATA 1 982 ) . 

P op u l at i on 

A st udy of  t he 1 980 res i dent i al popu l at i on s urro u nd i ng t he P antex P l ant s hows t h at t he major i ty of 

t he  pop u l at i on is  l oc ated  west - so ut hwest of t he  Pantex P l ant in  t he  Am ari l l o met ropo l i t an are a .  Th e 1980 

res i dent i al popu l at i on surro u nd i ng the P antex P l ant i s  somewh at even ly  d i st r i b uted at a den s i ty of about 1 

person per squ are k i l omet er ( 3  peop l e  per squ are  mi l e )  except for concent r at i o n s  wi t h i n and near l arger 

c i t i es and towns . The tot al pop u l at i on wi t h i n  an SO- k i l ometer ( 50-mi l e ) r ad i us of  the  P antex P l ant was 

259 , 300 i n  1 980 ( LATA 1 982 ) . 

Po p u l at i on  Forec ast s 

The predi cted 1980 to 1990 ch ange i n  res i d ent i al popu l at i on i nd i c at es t h at t he great est ch ange wi l l  

occur west  and sout hwest of the  Pantex P l ant i n  t he  Amari l l o met ropo l i t an are a .  Very l i tt l e  res i dent i al 

growt h  i s  expected wi t h i n  1 6  k i l ometers ( 10 m i l es )  of t he P ant ex P l ant s i t e  ( LATA 1 982 ) . 

F i g ure 3 . 2 . 8 . 1 -A s ummari zes t he 1 990 tot al po p u l at i on of 288 , 900 for t he SO- k i l omet er ( 50-m i l e )  

r ad i us arou nd Pantex P l ant . Th i s  fi g ure i nd i c ates  t h at t he  l argest po pu l at i on cent er  wi l l  cont i nue  to  be 

t he Amari l l o met ropo l i t an are a .  Sma l l er but s t i l l  s i g n i f i c ant pop u l at i on  conc ent r at i ons are shown for t h e  

Dumas , Bo rger , and P amp a sectors . The o n l y  subst ant i a l l y pop u l at ed are a wi t h i n  1 6  ki l omet ers ( 10 mi l es )  of 

t he P antex s i te i s  t he 8- to 1 6- k i l ometer ( 5- to 10-mi l e )  so ut hwest sector wi t h  a po p u l at i on of 

appro x i m at e l y  5 700 persons  ( LATA .1982 ) . 

3 . 2 . 8 . 2  Iowa  Army Ammu n i t i on P l ant --Emp l oyment and Pop u l at i on 

Emp l oyment 

In 1 981 Mason and H anger-S i l as Mason Comp any, I nc . ,  emp l oyed about 1030 work ers at t he I owa Army 

Ammu n i t i o n  P l ant . The P l ant i s  t h e  second l argest emp l oyer i n  t he  are a .  The work force compo s i t i on i s  

abo ut 80% mal e ,  20% femal e .  The P l ant work force represents about 1 . 6% of t he tot al  emp l oyment i n  t h e  fo u r  

surro u nd i ng count i es ( Des Mo i nes , Henry, Lee ,  and Lo u i s a ) . P l ant reco rds i nd i c at e  t h at over 86% of t h e  

work force l i ves i n  t hese fo ur co unt i es ;  t he  rema i nder res i de i n  I l l i no i s  and commute across t h e  

M i s s i s s i pp i  Ri ver . 
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F i g ure 3 . 2 . 8 . 1 -A . Proj ect ed 1990 popu l at i on for P antex P l ant st udy are a .  

Emp l oyment Forec ast 

The Iowa Army Ammun i t i on P l ant st udy area [SO- k i l omet er ( 50-mi l e ) area aro und the P l ant ] i nc l udes  

port i o n s  of three border i ng st at es . Ec onom i c  and  emp l oyment d at a  from al l three st ates  were  an a l yzed . Th i s  

ana l ys i s  i nd i c at es t h at no s i g n i f i c ant ch ange wi l l  occur and t h at t he 1990 emp l o yment l eve l s  wi l l  be 

s i m i l ar to  1980 emp l oyment l eve l s wi t h i n  the  study are a ( LATA 1982 ) . 

P opu l at i on 

The 1980 res i d ent i al popu l at i on between 16 k i l ometers ( 10 m i l es )  and 80 k i l omet ers ( 50 m i l es )  of t h e  

Iowa Army Ammu n i t i o n  P l ant i s  q u i t e  even l y  di str i b uted  ( LATA 1982 ) .  Po p u l at i o n den s i t i e s i n  rur a l  are as 

are abo ut 10 peop l e  per s q u are k i l ometer ( 26 peo p l e  per s q u are mi l e ) . Rura l  pop u l at i ons wi t h i n  16 

k i l ometers ( 1 0  mi l es )  of t he  Iowa Army Ammu n i t i on P l ant are s l i gh t l y  h i gher wi t h  abo ut 12 peop l e  per 

s q u are k i l omet er ( 31 peo p l e per s q u are m i l e ) . The sectors wi th  t he l argest concent r at i ons of popu l at i on 

are east and e ast-northeast of the  Iowa Army Ammun i t i on P l ant . These  sectors  i nc l ude  mo st of the 
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res i d ent i a l pop u l at i o n  i n  t h e  c i t i es of B�r l i ngton and West Bur l i ngto n .  The tot a l  po p u l at i on wi t h i n an 

SO- k i l omet er ( 50-mi l e ) r ad i us of the  Iowa Army Ammun i t i on P l ant was 37S ,SOO i n  1 9SO ( LATA 1 9S2 ) . 

Popu l at i o n  Forec ast 

The net i n-mi grat i on  for the I owa Army Ammu n i t i on P l ant st udy area between 19SO and 1990 i s  est i mated 

to  be 2S49 persons  ( LATA 19S2 ) . 

The 1990 tot al  po p u l at i on forec ast of 3S3 , 600 for the  SO- k i l omet er ( 50-mi l e ) r ad i us aro und the I owa 

Army Ammun i t i on P l ant i s  shown in Fi g ure 3 . 2 . S . 2-A . Th e l argest co ncent rat i o ns  of peop l e  are fo und  i n  the 

Bur l i ngton , Fort Mad i son , and Mo unt P l eas ant areas . R ural  popu l at i on d ens i t i es remai n about the  s ame wi t h  

dens i t i es o f  10  t o  1 2  peop l e  per square k i l omet er ( 2 6  t o  31 peop l e per square  mi l e ) . 

Fi g ure 3 . 2 . 8 . 2-A .  Projected 1990 pop u l at i on for I o wa Army Ammun i t i on P l ant st udy are a .  
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3 . 2 . S . 3  Hanford S i te--Emp l oyment and Popu l at i on 

Emp l o yment 

As of J anu ary 1 9S1 , the Hanford S i t e  and re l at ed Dep artment of Energy operat i ons i n  Fran k l i n  and 

Benton Co unt i es empl oyed appro x i mat e l y  12 , 000 \OoOrkers . In add i t i o n , 11 , 500 workers  current l y  are emp l oyed 

by the  Wash i ngton P ub l i c Power Supp ly  System to const r uct t h ree n uc l ear power generat i on p l ants on the  

Hanford S i t e . Th e tot a l  emp l oyment on the  Hanford Si t e  represents abo ut 30% of the  tot a l  res i dent l abor 

force ( 77 , 200)  in  19S1 ( USDOE 19S 1 C ,  WJS 1 9S1A,  WES 19S2 ) . 

Empl oyment Forec ast 

Emp l oyment d at a  and growth i nfo rmat i o n  for co unt i es in the H anford S i te  area were obt ai ned from t h e  

P asco off i c e  of the  Was h i ngton St at e Emp l oyment Sec uri ty Dep artment . The Emp l oyment Sec ur i ty Department 

be l i eves t h at the Tri - C i t i es ( Ri c h l and , Kennewi c k ,  and P asco ) area wi l l  experi ence s ubst ant i al emp l oyment 

growth  i n  the  19SO to 1990 decad e ,  but t h i s  growt h  wi l l  not be as spect ac u l ar as t h at seen i n  the  recent 

p ast . An emp l oyment growth rat e  of 30% is ant i c i p ated d ur i ng t he 19SO to 1 990 per i o d .  Th i s  comp ares wi t h  

the  1970 to 1979 per i od  duri nq wh i ch no n agr i c u l t ura l  wage and s a l ary emp l oyment i n  the  Tr i -C i t i es area 

more t h an doub l ed .  Th i s  19SO to 1990 emp l oyment forec ast is a l so con s i st ent w i th  a 1 9SO Tr i - Ci t i es 

trans port at i o n st udy t h at pred i c t ed a 36% i ncrease i n  emp l oyment i n  t he  are a  ( LATA 19S2 ) .  However ,  l arge 

port i ons of the H anford S i te st udy area [ SO k i l omet er ( 50 m i l e ) area aro und the proposed const ruct i on 

s i t e ]  are predomi n ant l y  agri c u l t ura l  wi t h  few peop l e  and l i tt l e  potent i a l for growt h .  Emp l oyment growt h 

r at es between 0% and 5% were a s s i gned to each of t hese ag r i c u l t ura l  count i es ;  5% g rowth r at es were u sed 

for those  count i es wi t h  urban i zed areas where growt h mi ght occ ur  ( LATA 19S2 ) .  

Popu l at i on  

The l argest res i dent i al pop u l at i on concentr at i on  occurs  south east and  sout h-southeast of the Hanford 

S i t e  in the  Tr i -C i t i es are a ( R i c h l an d ,  Kennewi c k ,  and Pasco ) . Lesser concent r at i o n s  are fo und so ut h 

sout hwest o f  t h e  H anford S i te i n  Prosser ,  west- sout hwest i n  To ppen i s h ,  west i n  Y a k i m a ,  and nort h-northeast  

in  t h e  M:J s es Lake are a  ( LATA 19S2 ) . The  rur al  popu l at i o n between 16 k i l omet ers  ( 10  mi l es )  and  SO 

k i l omet ers ( 50 m i l es )  of the  pro posed const ruct i on s i te h as a dens i ty of abo ut 5 peo p l e  per square 

k i l omet er ( 1 3  peop l e  per square mi l e ) . Th ere are essent i a l l y no peo p l e wi t h i n 16  k i l omet ers  ( 1 0  m i l es )  of  

the  propo sed construct i on s i te  bec ause over 95% of th i s  l and b e l ongs to  the Hanford S i t e .  The tot a l  

pop u l at i on wi t h i n  an  SO-k i l omet er ( 50-m i l e )  rad i us of the Hanford Si t e  was 323 , 900 i n  1 9SO ( LATA 1 9S2 ) . 

Pop u l at i on Fo rec ast 

Appro x i mat e l y  62 , 600 persons are expected to m i g r ate  i nto t he H an ford st udy area between 19SO and 

1990 . Of the s e ,  over 54 , 000 are fo rec ast to mi q r at e  to the Tr i -C i t i es are a ,  and 6200 wi l l  go to Yak i m a  

Co unty.  A l most 2000 new m i g r ants are expected to sett l e  i n  Gr ant Co unty d ur i ng the  decade  ( LATA 19S2 ) . 

1990 Tot a l  Pop u l at i on 

F i g ure 3 . 2 . S . 3 -A shows the  1990 tot al popu l at i on fo rec ast of 3SS , 600 for t he  SO- k i l ometer ( 50-mi l e )  

r ad i us aro und the Hanford Si t e .  The l arges t co ncent r at i o n  of popu l at i on sti l l  ex i st s  i n  the  Tr i - Ci t i es 
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F i g ure 3 . 2 . 8-3-A . Proj ected 1990 pop u l at i on for Hanford S i t e  st udy are a .  

are a .  The s econd l argest concent r at i on i s  found i n  t h e  Yak ima sector ; other areas w i t h  s i g n i f i c ant 

popu l at i ons  are fo und  to the nort h-nort h e ast , so ut h-sout h east , and west - so ut hwe st of the Hanford Si te 

( LATA 1 982 ) . 

3 . 2 . 9 Econom i c s  

3 . 2 . 9 . 1  P antex  P l ant --Economi cs 

The comb i ned p ayro l l  and p urch ases assoc i ated with t he P antex P l ant operat i on are est imated to 

cont r i bute  abo ut 3% of the 1981 ret ai l  s a l e s  in !lrn ar i l l o trade areas . The tot a l  payro l l  at the Pantex  

P l ant ( report ed at $ 54 .4 m i l l i on i n  1981 )  p l us l ocal  p urchases for m at er i al s  and serv i ces ( $ 3 . 5  mi l l i on )  
tot al s $57 . 9  mi l l i o n .  Non b as i c  o r  i nd uced emp l oyment i s  est i mat ed  t o  i nc rease  t h i s  tot al  by $48 . 5  

m i l l i o n . 
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I n  1981 Amari l l o schoo l s  rec e i ved abo ut $56 , 500 federa l  imp act funds  bec ause  of the Pantex P l ant 

operat i o n .  Other sc hoo l syst ems serv i ng st udents of  P antex P l ant emp l oyees rece i ved an est i m at ed $8500 i n  
federa l  i mp act funds  i n  198 1 ( R app 1982 ) . 

3 . 2 . 9 . 2  I owa Army Ammu n i t i o n P l ant - -Economi cs 

The 1980 payro l l  at the  I owa Army Ammun i t i on P l ant was abo ut $20 . 2  mi l l i o n .  I n  add i t i o n ,  est i m ated  
p urch ases of mat er i a l s and  serv i ces  from l oc al supp l i ers tota l ed $1 mi l l i o n .  Tot a l  wages  for nonb as i c  
emp l oyment were est i m at ed at $18 mi l l i o n .  Us i ng c urrent market i ng d at a ,  t h e  comb i ned payro l l  and p urchases  
at t r i b uted  to the  Iowa Army Ammun i t i o n  P l ant are est i m at ed at $1 8 . 4  mi l l i on in  198 1 ret a i l sa l es  in  the 
four county Sout h e ast I owa t r ade area ( Des Mo i nes , Hem'y, Lee ,  and Lo u i s a ) . Th i s  is  abo ut 3% of the 1981 
ret a i l s a l es  in  the  So uthe ast Iowa t r ad e  area ( R app 1982 ) . 

In 1 981 the  B ur l i ngton Commun i ty Schoo l D i st r i ct recei ved an est i mat ed $38 thousand i n  federal  impact 
funds  for ch i l dren of emp l oyees at the Iowa Army Ammun i t i on P l ant . A d i s t r i c t  off i c i al est imates  that 98% 
of emp l oyee c h i l d ren enro l l  i n  area schoo l s  wi t h i n  the D i st r i ct .  

3 . 2 . 9 . 3  H anford S i t e--Econom i c s  

P ayro l l  d i rect ly  att r i b uted to H anford S i t e  operat i ons  v ar i es because of v ar i o us work force 
f l uct u at i on s . A conserv at i ve est i m at e  of the 1980 to 198 1 bas i c  payro l l  tot a l s $545 mi l l i o n .  No n b as i c  
emp l oyment was est i mated t o  add an add i t i o n al $485 m i l l i on ( R app 1982 ) . 

Tot al ret ai l s a l es for t he Tr i - Ci t i es area i n  1981 were $924 mi l l i o n .  The comb i ned payro l l s for b as i c  
and nonb as i c  emp l oyment at the Hanford Si t e  gener ated abo ut $490 mi l l i o n  o r  about 53% o f  the  1981 ret ai l 
s a l es ( R app 1982 ) . 

I n  1 981 the  t h ree i nd ependent school  d i str i cts i n  the  Tri -Ci t i es area recei ved an est i m ated $782 
t ho u s and  in fed eral  imp act funds for chi l dren of federal  workers  emp l oyed at the Hanford Si t e .  Th i s  
represents appro x i mate l y  97% of a l l  federal i mp act funds p a i d  to area school  d i s tr i cts ( R app 1 982 ) . 

3 . 2 . 10 Commun i ty Resources 

3 . 2 . 10 . 1  P antex P l ant --Commu n i ty Reso urces 

Ho us i ng 

Hous i ng i n  t he Am ari l l o area h as kept up wi th  demand s i nce the  c l o s i ng of t he Am ari l l o Ai r Force Base 
i n  the  l at e  1960s . Ho wever , major  exp an s i o n  of  the popu l at i on over a short per i od o f  t i me may res u l t i n  
t empo r ary short ages o f  ho u s i ng ( Amari l l o 1 980 ) . 

Ut i l i t i es 

The Southwest ern Be l l  Tel ephone Company serves the  Am ar i l l o are a .  N at ural  g as i s  s upp l i ed to t h e  
P antex P l ant by the  P i o neer Corporat i o n ,  wh i ch i s  headquartered i n  Amar i l l o .  There i s  n o  short age o f  
n at ural  g as foreseen i n  t he reg i on w ith  as s u red reserves of 1 1 . 7  years , wh i ch i s  co n s i derab l y h i gher t h an 
mo s t  compan i es i n  t he  n at i on ( R app  1982 ) .  E l ect r i c a l power i s  supp l i ed by the  So ut hwest ern Pub l i c  Serv i ce 
Company.  The i r  serv i ce area covers 4 5 , 000 square m i l es w ith  a 3660-meg awatt i nt erconnected system . I n  
June 1980 a t h i rd 350-meg awatt co a l - f i red generat i ng un i t  was added t o  t h e  Amari l l o serv i c e  are a .  
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I n  Ju l y  1982 the  fi r st of two 561-meg awatt co a l - f i red un.i t s  at the Harr i ngton St at i on came on l i n e .  Th e 

Southwest ern P ub l i c Serv i ce Comp any i s  export i ng power t h ro ugh the Southwest Power Poo l , and u sers are 

ass ured of adequat e  power supp l i es in the foreseeab l e  fut ure ( R app 1982 ) . 

Educat i on 

Tot al enro l l ment ( 1981 to 1982 )  for the Amar i l l o I ndependent School D i st r i ct was 26 .4  t h o u s and . Of 

t h at number , 898 st udent s ( 3 . 4% )  were  chi l dren of Pantex P l ant emp l oyees . In add i t i o n ,  schoo l sys t ems  i n  

s urround i ng co unt i es pro v i d e  s ervi ces t o  an est i mat ed 180 ch i l dren o f  P antex P l ant emp l oyees . 

Hea l t h  S erv i ce s  

Amari l l o prov i des  a f u l l r ange o f  h e al th and med i ca l  c are .  Ho sp i t a l s  i n  the  met ro area now pro v i d e  

about 5 beds per 1000 res i dent s compared wi t h  Federa l  gu i de l i nes  t h at recommend 4 beds per 1000 . The 25-

co unty hea l th  p l ann i ng reg i on h as a tot al of 300 med i c al doctors serv i ng a pop u l at i on of 234 t ho u s and 

peo p l e .  Th e Pm ar i l l o St and ard Met ropo l i t an St at i st i c a l  Are a  h as 210 phys i c i an s . Th u s ,  the docto r-to

p at i ent r at io in  the  serv i ce area r anges from abo ut 1 per 750 to 1 per 780 perso n s .  When comp ared wi th  the 

Federa l  g u i d e l i nes , wh i c h  recommend one pr imary c are phys i c i an per 2500 pop u l at i on ,  the  rat i o  i s  

con s i dered adequate wi t h i n  the  commut i ng area of P ant ex P l ant ( Rapp 1982 , PRPC 1 981 ) . 

P u b l i c  S afety 

The Amar i l l o met ropo l i t an area i s  protected wi th  the f u l l r ange of pub l i c s afety serv i ce s .  I n  1980 

there was 1 sworn  off i cer per 645 res i dent s and 1 fi rem an per 730 res i dent s .  The Amar i l l o Po l i ce 

Department adv i s ed the  author i zed st rength of the dep artment was 234 sworn off i cers . However,  i n  198 1 ,  t h e  

corp s was 1 2  offi cers bel ow fu l l strengt h .  Act u a l  st reet patro l  was abo ut 1 per 1000 pop u l at i on ; however , 

t h i s  r at i o  was deemed adequ ate for the c urrent needs of the pop u l at i o n .  The sher i ffs ' off i ces i n  bot h 

Potter and Rand a l l Co unt i es report ed t h e i r  aut ho r i zed strength for road p atro l was adequate  for t h e  needs 

of t h e i r  respect i ve j uri sd i ct i ons  ( R app 1982 ) . 

Transport at i on 

Transpo rt at i on servi ces i n  and aro und Amari l l o are very goo d .  The area i s  s erved by I nt erst at e  

Hi ghway 40 , I nterst at e  Hi ghway 2 7 ,  and several  maj or Un i t ed St at es  h i g hways . There are 1 8  motor fre i ght 

comp an i es ,  4 i nt erc i ty bus l i nes , and 3 ra i l ro ad comp an i es .  In add i t i o n ,  7 ai r l i nes operate at t h e  

Amari l l o Internat i o n a l  Ai rport . Th e ai rpo rt c an hand l e al l l arge mi l i t ary ai rcr aft ( R app 1982 ) . 

3 . 2 . 10 . 2  I owa Army Amm u n i t i o n  P l ant --Commun i t y  Resources 

Ho u s i ng 

A ho u s i ng s u rp l us current l y  ex i sts  i n  the  c i ty of B ur l i ngto n .  V ac ant hot e l s  co u l d  be reopened fo r 

b ache l or hous i ng ,  and sp ace i s  av ai l ab l e  i n  mo b i l e  home p arks . I n  some cases , t h e  s urro und i ng  rura l  

commun i t i es h ave a short age of  hous i ng because  yo unger f ami l i es , wi l l i ng to commute l onger d i st ances , h ave 

acqu i red many of the  o l der homes . However , most commun i t i es al l ow p l ac i n g  of mobi l e  homes i n  fr i nge  are as 

( Bur l i ngton 198 1 8 ,  I JS 1980A ) . 
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Ut i l i t i es 

The Bur l i ngton area i s  sup p l i ed w ith  n at ural  g as v i a  t he Mi c h i g an W i scon s i n  P i pe l i ne and the  I owa  

So uthern Ut i l i ty Comp any. The Iowa Army Ammun i t i o n  P l ant current l y  i s  convert i n g  a st andby e l ectr i c 

generat i on p l ant from o i l  to co a l , wh i ch may i n  t i me become t he pr i nc i p al power source there .  However , the  

Un i o n  E l ectr i c Power Comp any has amp l e  cap ac i ty fo r the  power req u i rement s .  Th e I owa Army Ammun i t i o n P l ant 

is s upp l i ed by t wo  i ndependent , 59- k i l ovo l t  s up p l y  l i nes wi th i nterconnects to the  Mi d -Amer i c a  I nt erpo o l  

Network  wi t h  pr i nc i p a l  transmi s s i on l i nes  through  I l l i no i s  and Mi s sour i . Ot h er supp l i es are as sured 

t hro ugh I owa Sout hern Ut i l i ty Comp any. Therefore , e l ect r i ca l  power seems ass ured for t he foresee ab l e  

fut ure ( R app  1982 ) . 

E d uc at i o n  Syst em 

I owa enjoys a reput at i on for q u a l i ty schoo l s  and fac i l i t i es .  B ur l i ngto n ,  i n  part i cu l ar ,  h as several  

surp l u s schoo l  bu i l d i n gs  ( R app  1982 ) .  

H e a l t h  Serv ices  

The I owa Army Ammun i t i on P l ant h as access to very good h e al th  serv i ces . The  area  i s  servi ced wi t h  

hos p i t a l s  i n  Bur l i ngton , Fort Mad i son , Keokuk , and Mo unt P l eas ant . There are a tot a l  of  7 1 4  beds  or an 

aver age of near ly  6 beds per 1000 pop u l at i on comp ared wi th  Federal g u i d e l i nes t h at recommend 4 beds per 

1000 popu l at i o n .  

The rat io  o f  pr imary c are phys i c i ans t o  pop u l at i on  i s  appro x i mat e l y  1 per 1000. A l t ho ugh d i st r i b ut i o n  

o f  doctors  i n  t h e  are a i s  a prob l em ,  t h e  r at i o  comp ared favorab l y  wi t h  Federa l  g u i de l i nes  t h at recommend a 

r at i o  of 1 per 2500 . Therefore ,  the  h ea l t h  servi ces wi t h i n  commut i ng d i st ance of the I owa Army Ammun i t i on 

P l ant are cons i dered adequat e  ( R app  1982 , S I RPC  1981 ) .  

P u b l i c  S afety 

The commun i t i es s urro und i ng t he I owa Army Ammun i t i on P l ant h ave adequ ate  p ub l i c s afety serv i ces . At 

present , the Bu r l i ngton po l i ce and f i re dep artments emp l oy abo ut 1 person per 580 po pu l at i o n .  The Des 

Mo i nes Co unty Sher i ffs ' Dep artment emp l oys abo ut 1 per 1000 po p u l at i on ( Bur l i n gton 1 981A ) . The B ur l i ngton 

Po l i ce  Dep artment adv i sed the Dep artment h ad an aut ho r i zed strength  of 36 sworn  off i cers s uppo rt ed by 13  

sworn res erve off i cers . The authori zed s trength was deemed adequate  for  the  c urrent needs i n  Bur l i ngton 

( R app 1982 ) . 

Transport at i on 

The t r an sport at i on f ac i l i t i es serv i ng t he Bur l i ngton area are adeq u at e .  Med i um- s i zed j et ai rcraft 

f l own by commerc i a l ai r l i nes  serve the are a  ( for  examp l e ,  DC- 9 ) . However , the Bur l i ngton  Ai rport c anno t  
h and l e  1 arge commerc i al ( for  e x amp l e ,  DC-10)  or  m i  1 i t ary ai rc r aft . 

R a i l fre i ght servi ce and r a i l p as senger serv i ce i s  avai l ab l e  at Bur l i ngton . Ozark A i r l i nes al so 

serves  the  reg i on .  Tr uc k i ng serv i ce i s  prov i ded  by 31 common carr i ers and p as s enger bus serv i c e i s  

prov i ded by Con t i nental Tra i l ways . Two Un i t ed St ates h i ghways cross  the  area north- south and a t h i rd 

crosses  east -west . Wat er t ransport at i o n  i s  av a i l ab l e  on t he  r�i s s i s s i p p i  Ri ver abo ut 10- 1 / 2  mcnths  of  t he  

year ( Bur l i ngton 1981 B ) . 
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3 . 2 . 10 . 3  Hanford S i t e-- Commun i ty Resources  

Ho u s i ng 

No s i gn i f i c ant hou s i ng short age is  ant i c i p at ed in  the  Tr i - C i t i es area bec ause of t he recent 

construc t i on act i v i t i es at the  Hanford Si t e .  A rec ent re a l  est at e report i n d i c at e s  no short age of hous i ng 

un i t s  i n  t h e  Tr i -C i t i es area .  The st udy noted a 16 . 7% v ac ancy r ate  among some 6000 ap artment u n i t s .  Many 

const ruct i on workers prov i de the i r own roob i l e  hous i n g  as may be seen by numerous  mob i l e  home parks  i n  the  

area  ( TCRERC 1g81 ) . 

Ut i l i t i es 

The n at ur al g as and e l ect r i c al power f ac i l i t i es s erv i ng t he Tri -c i t i es area are adeq u at e .  The Tr i 

Ci t i es are a  pro v i d e s  mun i c i p a l l y  owned wat er and sewer serv i ces . Nat ur a l  gas  i s  supp l i ed t o  the  area by 

C ascade  N at ur al G as Comp any. Cascade  N at ural G as Company obt ai ns i t s  s up p l y  from the  Northewest P i pe l i ne 

Comp any of S a l t  Lake Ci ty ,  wh i ch h as t he  h i ghest assured supp l y  ( 2 1 . 3  ye ar s )  of any g as comp any i n  the  

n at i on .  The  re l at i ve l y  new h i gh-press ure d i st r i b ut i on syst em is  expected to  ass ure adequ ate  serv i ce for 

t h e  foreseeab l e  fut ure ( R ap p  1g82 ) . 

E l ectr ic  power i s  s upp l i ed i n  t he area by the  Frank l i n  Co unty and Benton Co unty P ub l i c Ut i l i ty  

D i st r i ct s  and by Ri c h l an d Energy Serv i ces . Te l ephone serv i c e  i s  prov i ded by  Gener a l  Te l ephone Compn ay of 

t he Northwest , I nc .  i n  Kennewi ck and R i c h l and and by t he P ac i f i c  Nort hwest Be l l  Te l ephone Comp any i n  P asco 

( WSDCED 1g8Q ) . 

Educat i on 

School  f ac i l i t i es i n  t he Tri - Ci t i es are very adequate  w i t h  an aver age t e acher r at i o  of 1 t eacher for 

1 g  st udent s .  

Hea l t h  Servi ces 

The Tri - Ci t i es are served by t hree hosp i t a l s  w ith  a t ot al  of 276 beds  or about 1 . 9 beds  per 1 000 

popu l at i o n  as comp ared wi t h  Federa l  gui d e l i ne s  t h at recommend  4 beds per 1000 res i dent s .  However , 

hosp i t a l s  reported occup ancy r at es of 63%, 69%, and 80% i n  the  p ast ye ar . The K ad l ec Ho sp i t al i n  R i ch l and 

current l y  is seek i ng cert i f i c at i on of need for 64 add i t i on al beds in 198 2 .  Furt her ,  t hey p l an to add 80 

b eds  i n  1 983 , 80 more i n  1986, and st i l l  anot h er 80 about 1991 ( Tri - C i t i es Hea l th  C are Needs As ses sment 

and Wash i ngton St at e Ho sp i t al Gui d e ) . 

The Tr i - Ci t i es area supports over 100 phys i c i ans and s urgeons and over 50 dent i st s .  The r at i o  o f  

pr imary c are  phys i c i ans  i n  the  serv i ce are a  i s  abo ut 1 p e r  1500 popu l at i o n ,  wh i ch comp ares favorab l y  wi t h  

F edera l  g u i d e l i nes t h at recommend 1 per 2500 po pu l at i on .  Therefore ,  t h e  hea l t h  s erv i c es i n  t he Tr i - C i t i es 

area are con s i d ered adequat e  ( Rapp 1982 ) . 

P ub l i c  S afety 

Cont i n ued const ruct i on act i v i t i es on  the  H anford S ite  over  a l ong per i od of t i me wi l l  very l i ke l y 

requ i re the  en l argement of the pub l i c s afety forces serv i ng the  Tr i -C i t i es area . At pres ent , t he  th ree 
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c i t i es s upport t he i r  own po l i c e  and f i re dep artment s ,  ave r ag i ng about 1 po l i ce off i c er per 715 res i dents 

and 1 f i reman per 752 resi dent s .  Sen i or po l i ce off i c ers i n  P asco , Kennewi c k ,  and R i c h l and reported t he 

r at i o  of sworn  offi cers  to pop u l at i on ranged from 1 . 3  to 1 . 5  off i c ers per 1000 res i dent s . Al l cons i dered 

t he aut hori zed strength was adequate to deal wi t h  t he p ub l i c s afety needs of t h e i r  commun i ty .  However , 

the  she r i f f s  of Fr ank l i n  and Benton Co u nt i es repo rted t he i r  dep artments were underm anned at t h i s  t i m e .  

Frank l i n  Co u nty, w i t h  17  sworn s heri ffs ' of f i c er s ,  report ed t h e  need for 7 more deput i es ( 41%)  i n  order t o  

meet nat i o n al averages  for count i es o f  s i m i l ar c l as s i f i c at i on ( R app 1982) . 

Trans port at i o n  

The Tri -C i t i es are connected by U . S .  H i g hway 1 2 .  Ot her major ro ads s erv i ng t h e  reg i on are U . S .  395 

and St ate Hi g hways 14 , 24 , and 240 . Interst ate  Hi g hways I -82 and I - 182 are st i l l  in  the  pl ann i n g  st age s .  

I n  September 198 1 ,  Amt rak s erv i ce was resto red to t he are a .  R a i l serv i ce i nc l udes t he Bur l i ngton Nort h ern 

and the Un i o n  Pac i f i c  Ra i l ro ad compan i es .  Ai r serv i ce i s  pro v i ded at the Tr i - C i t i es Ai rport at Pasco by 

Repub l i c Ai r l i nes and a commuter a i r l i ne ,  Casc ade A i rways . However,  the  ai rports c an not h and l e  very l arge 

a i rcr aft . Th e commuter ai r l i ne al so serves the Ri c h l and Ai rport . The Kennewi c k  Ai rport serves o n l y  gener a l  

av i at i on t r aff i c .  Motor frei g ht serv i ce i s  pro v i ded by over 20  i nt erst ate  and  i nt r ast ate t r uck l i nes . 

Passenger  serv i c e i s  prov i ded by Greyho und Bus Li nes . Bar ge  serv i ce on the Co l umb i a  Ri ver and Sn ake Ri ver 

is  provi ded by t h ree comp an i es .  The Tri -C i t i es area s uppo rts t h ree funct i o n i ng r i ver port f ac i l i t i es ( R app 

1982 ) . 

3 . 2 . 1 1 C u l t ura l  Resources and N at i ve Amer i c ans 

3 . 2 . 1 1 . 1  Pantex P l ant--Cu l t ura l  Resources and N at i ve Amer i c an s  

C u l t ura l  Resources  

A det a i l ed arc h aeo l o g i c a l s urvey was conducted at P antex P l ant i n  1981  ( Hughes  1 981 ) .  Th i s  s urvey 

l oc ated  rem ai ns  of 42 preh i sto r i c  I nd i an c amps and 3 pre-Wo r l d War I I  f armst e ads . One h i stor i c  s i t e  i s  on 

t he up l ands , and a l l ot her s i tes are i n  or near four p l aya b as i ns l oc at ed on P l ant propert y .  

A l t ho ugh t h ese s i tes d o  not appear t o  be h i stor i ca l l y  or  arc h aeo l og i c a l l y  s i gn i f i c ant eno ugh t o  

q u al i fy for the  Nat i on a l  Reg i ster o f  Hi stor i c  P l aces  ( Hughes  1981 ) ,  al l preh i stor i c  s i t e s  are cul t ur a l 

resources worthy of protect i ve meas ures . However ,  none of t h ese  s i tes  are l o c at ed i n  areas t h at wo u l d  be 

impact ed by con struct i o n  act i v i t i es .  

I n  add i t i on to the  arc h aeo l og i c al s urvey, the Tex as H i stor i c  Comm i s s i on was cont acted to determi ne i f  

any Nat i o n a l  Regi ster s i tes  exi sted wi t h i n  the  are a .  In  February 1982 the  Act i ng St at e Hi stor i c  

Preserv at i on off i cer sent not i f i c at i on t h at n o  s i tes were reco rded ( Herri ngton 1982A ) . 

N at i ve Amer i cans  

Tod ay,  t h ere are no  I nd i ans t h at i dent i fy Carson Co unty, Tex as , as  home l and or  as re l i g i ous l y  

s i gn i f i c ant ( Herri ngton 1982B ) . Dur i ng the  1800s t h e  P an h and l e o f  Tex as was occ up i ed by Ki owas , Ki owa 

Apac h es , and Comanche · I nd i ans ( Newcomb 1961 ) . These I n d i ans were removed i n  the l ate 1800s when t h e  

mi l i t ary est ab l i s hed reserv at i ons  fo r tr i bes  of the Comanc he and Ap ache Nat i ons  i n  Ok l ahom a ,  New Mex i co , 

and Ari zon a .  
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3 . 2 . 11 . 2  I owa Army Ammun i t i o n  P l ant--Cu l t ura l Resources and Nat i ve Ameri c ans  

C u l t ura l  Reso urces 

No known arch aeo l o g i ca l  reso urces e x i st ; howev er ,  a det ai l ed arch aeo l og i ca l  s urvey of t he I owa Army 

Ammun i t i o n  P l ant h as not been performed .  The St at e Hi stori c Preserv at i on off i cer  ( Iowa St ate Hi stor i c a l  

Dep artment , D i v i s i on o f  H i sto r i c  Preservat i o n )  s ent not i f i c at i on  i n  March 1 982 t h at over 60 preh i st o r i c 

s i tes  h ave been recorded i n  s urro un d i ng  town s h i ps ( Anderson 1982 ) .  Based on t h i s  i nformat i o n  and s i t e  

topography, t he St at e  H i stor ic  P reserv at ion off i cer d et erm i ned t h at a c u l t ural  reso urce s u rvey s h o u l d  b e  

conducted before any const r uct i on act i v i t i es ( Anderson 1982 ) . 

N at i ve Amer i c ans 

No I nd i ans c urrent ly  ex i st t h at c l a im  the I owa Army Ammu n i t i on P l ant or s urro und i ng area as home l and 

o r  as re l i g i o us l y  s i g n i f i c ant . The western  I l l i no i s -eastern Iowa reg i o n  was occ up i ed by the Fo x and Sauk 

I nd i ans in the e ar ly  1800s . The B l ack H awk War ended in 1832 ,  and t he surv i v i ng Fox and Sauk I nd i ans were 

p l aced on a reserv at i on  i n  Iowa . Most  of these  I n d i an pop u l at i on s  h ave ceased to ex i st , however , remnants  

of t he Fox  are  s t i l l  fo und in  central  I owa ( Oswa l t  1978 ) . 

3 . 2 . 1 1 . 3  H anford S i t e--Cu l t ur a l  Reso urces and N at i ve Amer i c ans 

C u l t u r a l  Reso urces 

There are 17  h i stor'i c  s i t es l i st ed on t he Was h i ngton St at e  Reg i st er of H i stor ic  P l aces ,  t he N at i o n a l  

Reg i ster  o f  Hi stor i c  P l aces , o r  t he  Nat i o n a l  Reg i ster of  Hi s tor ic  Landm arks t h at are wi t h i n  abo ut 80 

k i l ometers ( 50 m i l es )  of the  H anford S i t e  ( J am i son 1 981 ) . Of t he s e ,  10 are arch aeo l og i c al s i t es or  

arc h aeo l o g i c a l  d i st r i ct s .  Wi t h i n  the  Hanfo rd Si t e  i t s e l f ,  t here are 9 c u l t ur al resource areas l i sted  wi t h  

t he N at i o n al Reg i ster o f  H i stor ic  P l ace s .  r�any l ess un i que s i t es are i n  t he area .  Most o f  t hese s i t es are 

fo und  on the Co l umb i a  R i ver s ho re l i n e  and are c amp s i tes  associ at ed wi t h  fi s h i ng gro unds  ( J am i son 1981 ) . 

The con s i dered proj ect s i te i s  over 3 k i l omet ers ( 2  m i l es )  from t he  r i ver ,  and no arch aeo l og i c a l  

s i t es  are expect ed . However , bec ause  o f  t he ab und ance of  arc h aeo l og i c a l  s i t e s  i n  t he  ge nera l  are a a n d  a 

known c u l t ural  reso urce ( t he H anford D i tch ) ,  t he St ate  H i sto r i c  P reservat i on off i cer d et ermi ned t h at a 

d et a i l ed c u l t u r a l  s urvey s ho u l d be performed before con s t r uct i o n  ( St ump 1982 ) .  

N at i ve Amer i c ans 

No k nown s h r i nes or p l aces of N at i ve Amer i c an wor s h i p  ex i st at t he co n s i dered proj ect s i t e ;  however , 

exi s t i ng tr i bes  may co n s i der t h i s  are a to be home l and or as h av i ng rel i g i o us s i g n i f i canc e .  

I nd i ans u sed some p l aces on the  H anford S i te a s  t r ad i t i o n al wi nter i ng gro unds from preh i stor i c  t i mes 

t i l l  1943 when the are a  was evac u at ed by t he Un i t ed St at es  Go vernment ( J ami son 1981 ) .  Fo ur major  t r i b e s  

( t he Y a k i m a ,  Cayu s e ,  Wa l l a  Wa l l a , and Umat i l l a ) l i ve near the  H anford S i te ( E l l e  1 982 ) . 
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3 . 2 . 12 Ex i st i ng He a l t h  and S afety Co nd i t i o ns  

Wo rker and p ub l i c h e a l t h  and  s afety is  addressed for  c urrent operat i ons at the P antex P l ant . The 

other two s i t es are not add res s ed bee a u se  nuc l ear weapo ns  operat i ons  are not performed current l y  at ei t her  

of t h ese two s i t es . 

P ast operat i ng exper i ence at t he P antex P l ant h as s hown t h at pub l i c h e a l t h  and s afety i s  en s u red by 

contro l l i ng eff l uent s to appropri at e st and ards  (MHSM 1973 , MHSM 1975A , MHSM 19758 , MHSM 1976,  MHSM 1977A , 

MHSM 1 9778 , MHSM 1 978 , MHSM 1 979A , MHSM 1 9798 , MHSM 1980A ,  MHSM 19808 , MHSM 1982 ) . P ub l i c acc ess  to t hose  

areas wh ere i n adv ert ent expo s ure to rad i o act i ve mat er i a l s ,  exp l os i v es , tox i c  mater i a l s ,  and /o r  phys i c a l l y  

d angerous s i t u at i ons co u l d  occur i s  rest r i cted . Cont rol of pub l i c access i s  accomp l i s hed by means o f  

sec ur i ty  measures . 

The proc esses i nvo l ved i n  nuc l ear weapons operat i ons b r i n g  t he work force i nto potent i al cont act wi t h  

a bro ad var i ety of h az ard s .  I n  add i t i on t o  h azard s  common t o  any l i ght  i nd u str i al  act i v i ty ,  t here are 

h az ards assoc i at ed w i t h  h an d l i ng h i gh exp l o s i ves and rad i o act i ve m ater i al s .  To meet h e a l t h  and s afety 

concerns and to comp l y  wi th  app l i c ab l e  Dep artment of Energy regu l at i ons , the Pantex P l ant h as a we l l 

deve l oped h e a l t h  and s afety pro gram .  

Operat i ons w i t h  convent i o nal  chem i ca l  h i gh exp l os i ves c arry an i mp l i ed r i sk o f  acc i dent al deto n at i o n .  

Th i s  i s  true  for chemi c a l  h i g h  exp l o s i ves  i n  compo nent s for nuc l ear we apo ns  as we l l  as i n  other commo n 

u ses s uch as conv ent i on al mun i t i ons ( i nc l ud i ng ammun i t i on for r i f l es or h andgun s ) , exp l o s i ves for m i n i ng 

and co nstruct i o n ,  a;- -i f i reworks  d i sp l ays . Th erefore ,  p l ant s h and l i ng chem i c a l h i g h  exp l o s i ves  are usua l l y  

des i gned w i t h  prot ect i ve phys i c al feat ures t o  m i n i m i ze conseq uences o f  acc i d ental  exp l o s i o ns . The 

cons equences of mo st concern are phys i c a l b l ast effects such as overpress ures ( h i g h-pressure  pu l s e )  or 

f l yi ng fr agment s .  These con sequences co u l d  i nj ure wo rk ers or i nd uce add i t i o n al exp l o s i ons  i n  adj acent or 

nearby work areas . Commo n prot ect i v e feat ures are sep arat i on of  fac i l i t i es ,  b ar r i ers suc h as berms , 

b l o wout pane l s  or wal l s  to d i rect b l ast effect s ,  and h i gh-st rength st ruct u res . A l l  of t h ese are used at 

t h e  ex i st i ng P antex P l ant . 

3 . 2 . 1 2 . 1  E p i demi o l og i c  I nvest i g at i on s  

R eg i o n a l  St u dy 

Reg i ona l  ep i dem i o l og i c al st ud i es aro und the P ant ex P l ant do not show u nu sual trends or p atterns o f  

c ancer re l at ed mort a l i t i es t h at co u l d  b e  at t r i buted to t h e  cumu l at i ve effect o f  P l ant operat i o n s  ( W i g g s  

1982 ) . 

Mort a l i ty for 18 c ancer c ategor i es t h at h ave e i t her been assoc i at ed with  r ad i at i on or c hemi c al 

expo s ures or t h at h ave been the foc u s  of pub l i c  concern were  i nvest i g at ed . Met eoro l o g i c a l  data  ( Bowen 

1 9R1 ) was u sed to d e f i ne the st udy reg i o n ,  wh i ch i nc l uded the two count i es ( Carson and Potter )  adj acent to 

t he P l ant and the  t h ree "downwi n d "  count i e s  ( Hut c h i n so n ,  Gr ay , and Ro bert s )  to the  north and east of the 

P l ant . Because of pub l i c  i nt erest , R and a l l  Co unty ,  southwest of the p l ant , a l so was i nc l ud ed . 

Mort al ity r ate r at i o s  ( c o unty r ates d i v i d ed by st ate r at e s )  were u sed to comp are age- adj us ted c ancer 

mort a l i t y  rat e s  for these count i es wi t h  r at es for Te xas  over three t i me per i ods : 1950 to 1959 , 1960 to 

1969 , and 1970 to 1978 .  A st and ard st at i st i c a l tec h n i que was used to determ i ne if rates d i ffered 
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s i gn i f i c at'lt l y  between t he  count i es and t he  st at e .  Cancer  mo rt a l i ty was not unusua l  i n  any of the  t h ree 

t i me per i ods  exam i n ed .  

Work Force St udy 

An ep i d emi o l o g i c  st udy of  p ast and present P at1tex P l at1t wo rkers  i s  c urrent l y  i n  progress . Th i s  st udy 

wi l l  coMp are cause-spec i f i c  mort a l i ty observed amo n g  Pantex  P l ant wo rkers  wi t h  mo rt a l i ty expected on the  

b as i s  of Un i t ed St ates r ates . The res u l ts of t h i s  st udy are  expected to be av a i l ab l e  for t he  F i n al 

E nv i ro nment a l  Imp act St atement . 

3 . 2 . 12 . 2  He a l t h  and S afety Eva l u at i ons  

The  P ant ex P l ant h as a wel l -defi ned h e a l t h  and  s afety program for prot ect i ng wo rker hea l t h .  There i s  

no ev i d ence  of chro n i c  overe xpo sures  of wor k ers  to rad i at i o n  ( E l der  1982A ) . A det a i l ed rev i ew of  Pant ex  

med i c al and i nd u st r i al hyg i ene  reco rds a l so i n d i c ates  no  overexpo s ures to other  t o x i c  mat e r i al s .  S afety

and h e a l t h - r e l at ed act i v i t i es are act i v e l y  d i rected at comp l i ance  wi t h  app l i c ab l e  regu l at i o n s  ( U SDOE 

1 980A ) . A l l purch ase requests  for t o x i c  c h em i c a l s  are revi ewed to assure t h at appro p r i ate contro l 

me asures  wi l l  be t aket1  before purchase  i s  appro ved . 

The h e a l t h  and s afety pro g r am at P antex P l ant prov i des the  essent i al e l ements of wo r ker prot ect i o n :  

rout i ne i n spect i o n s  and mo n i tor i ng  o f  workp l aces , emp l oyee hea l t h  and s afety t ra i n i t'l g , preemp l oyment and 

rout i ne med i c al e x am i n at i o n s ,  ac c i dent i n vest i g at i o n  and report i n g ,  p l ans and proced ure rev i ew, emp l oyee 

comp l ai nt rev i ew ,  and act i ve enforcement of regu l at i o n s . Th e Department of Energy ro ut i ne l y  aud i t s the  

P antex P l ant program to ass u re comp l i ance w ith  app l i c ab l e  st and ards and  reg u l at i o n s . Wr i tten st and ards and 

procedures presc r i be the accept ab l e  met ho d s  of  accomp l i sh i ng poter�t i a l l y d angero u s  act i v i t i es .  St r i ct 

adhe rence to t h ese s afety i n st r uct i ons  l i m i t s  cont act w ith  t o x i c  mat er i al s and m i n i m i zes the  probab i l i ty 

of an acc i d e t'lt . 

Progress  toward i mproved wo rker h e a l t h  and s afety h as been s i g n i f i c ant i n  t he l ast 10 years . 

Recent l y ,  h i g h -exp l o s i ve mat er i a l s  wi t h  a much lower  sens i t i v i ty to i n i t i at i ng event s  h ave been i nt roduced  

i n  some we apo ns syst ems . Spec i al cont ro l  meas ures , s uch  a s  l o c a l  exh aust vent i l at i on ( w i th exh aust a i r 

c l e aners  where deemed neces s ary to prot ect t he  env i ro nment ) ,  h ave been pro v i d ed to prevent worker  expo sure  

to t o x i c  and r ad i o act i ve mat er i a l s .  So l vent sto r age and p ump i ng st at i o ns h ave been  i n st a l l ed o ut s i de o f  

b u i l d i ngs  to red uce personne l  cont act wi t h  so l vent vapo r .  Sh i e l d i ng ,  too l s ,  fi xt ures , reduct i o n  of t i me 

spent near r ad i at i on sources , and d es i gn feat ures to red uce penet r at i ng r ad i at i on from t'l u c l ear compo nent s 

h ave  served to red uce  wo r ker doses ( E l der  1982A ) .  

Records of r ad i at i on doses d u r i ng rout i ne operat i o n s  show t h at do s es are ma i nt a i ned we l l  wi t h i n 

l i m i t s  est ab l i s hed by the  Dep artment of Energy. Det ai l s  of t he  revi ew of P antex  P l ant rad i at i on  do se  

reco rds are  prov i ded separat e l y  ( E l der 1 982A ) . Tab l e  3 . 2 . 1 2 . 2-1  s ummar i zes the  dose d i st r i b ut i on of  a l l 

P antex  P l ant wo rkers  s i nce  1966 , when un i fo rm campi l at i o n  of do ses  at Dep artment of Energy ( o r  At omi c 

Energy Commi s s i on or E nergy Research and Deve l o pment Admi n i st r at i o n )  f ac i l i t i es was i n i t i at ed . The 5 rem 

per ye ar l i m i t  ( s et  by the Dep artment of En ergy fo r r ad i at i o n wo r kers ) on who l e  body do s e  was exceeded 

o n l y  once at t he P antex P l ant in t h i s  per i od . 

Over the  per i od 1979 to 1 981 , a major wo rk l o ad i n crease c aused i nt eg r at ed doses amo ng wo r kers to 

i ncrease  i nto  the  range o f  150 to 204 per son -rem . Th i s  was subst ant i a l l y above  the 50 to 72 perso n - rem 

r ange of prev i o us  ye ars . Over t h i s  s ame per i o d ,  effo rts were ac ce l er at ed to reduce  wo r ker do ses to " as l o w  
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TABLE  3 . 2 . 1 2 . 2-1  

PANTEX PLANT ANNUAL WHOLE BODY DOSES FOR 1966 TO 1981* 

Tot a l  
'1 umb er of  I ntegra  ted 

Number of  Workers wi t h  Dose  i n  E ach  R ange of Measurement Workers Dose*** 
Year <Me as** <1 rem 1 -2 rem 2-3 rem 3-4 rem 4-5 rem 5-6 rem Mon i t o red ( p erson-rem )  

1966 526 15 3 544 
1967 496 1 7  4 1 518 
1 968 393 6 399 
1969 397 2 1 400 
1970 352 1 5  7 1 375 
1 971  426  21  8 2 457 
1972 407 10 6 423 
1973 296 7 303 
1974 472 9 481 72 
1 975  45 457 6 508 56  
1976 31  406 3 1 441 50 
1977 20 419 4 1 444 62 
1978 68 426 2 1 497 57 
1979  27  610 28 10 1 4 1+ 681 185 
1 980 106 641 27 10 2 786 153 
1981 355 5 12  49 8 924 204 

*Comp i l ed from "Annua l Report of Rad i at i on E xpos ure for DOE and DOE Cont ractor Emp l oyees , "  U SDOE Off i ce 
of Nuc l e ar Saf ety.  

**Do se  was b e l o w  t he  me as urement l i m i t  of  do s i met ers ( appro x i mat e l y  0 . 01 rem ) . Un i form report i ng not  
begun u nt i l  1975 . 

***Summed doses of al l workers rec e i v i ng a me as urab l e  do s e .  Dat a  not reported from 1966 to  1973 . 
+The 5-rem per ye ar l im i t  was exceeded i n  t h i s  one c as e .  Underest i m at i on of t he rate  of dose recei ved by 

a mal e wo r ker res u l ted in  a dose of 5 . 14 rem in  1979 . An i nc i dent report was prep ared and correct i ve 
me asures t aken . 

as reaso n ab l y  ach i ev ab l e . "  These efforts i nc l uded i mproved s h i e l d i ng ,  proced ures , and wo rker t r a i n i ng . A 

recent l y  est ab l i s hed admi n i st r at i ve  l im i t  of 2 . 5  rem per ye ar  ( 50% of t h e  Dep artment of Energy l i m i t ) h as 

prod uced a f avorab l e  trend of l o wer doses d i st r i b ut ed among a h i g her n umber of wo rkers ( MHSM 1981 8 ) . 

Doses t h at are kept b e l ow t h e  5- rem per year l i m i t  for i o n 1 z 1 ng rad i at i on s h o u l d  not c ause  any 

effects exceed i ng an average ri s k  of event u a l  c ancer mort a l i ty of 1 ch ance i n  1 0, 000 per rem ( I CRP  1977 ) . 

F or t o x i c  c hem i c a l s ,  expo s ures kept b e l ow t he t h resho l d  l i m i t s  spec i f i ed by the  Amer i c an Conference o f  

Gov ernment I ndust r i a l  Hyg i en i st s  (ACG I H  1981 ) and t he  Occupat i o n a l  Safety and He a l t h  Admi n i st r at i on sho u l d 

not c ause  " adverse effect s , "  a l t h o  ugh a sma 1 1  percent age of workers may exper i ence some d i scomfort or even 

dev e l o p  an occ u p at i o n a l  d i sease  ( OSHA 1978 ) . 
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3 . 2 . 12 . 3  H i stor i c  S afet y Record 

The Syst ems S afety D i v i s i on of EG&G- I d aho ana l yzed acci dent and l nJ ury s t at i st i cs for the  P antex 

P l ant . Th i s  an al ys i s  i nd i c at es t h at t he  Pantex P l ant is  ext reme l y  s afe  ( Br i scoe  1981 ) .  Th i s  sect i o n  

present s  t he m ajor  conc l us i ons o f  t he s afety an a l ys i s  st udy.  

There h ave b een fo ur f at al i t i es from acc i d ents at t he P antex P l ant s i nce the st art of operat i ons i n  

1951  by the Atom i c Energy Comm i s s i on . An acc i dent al  el ect ro c ut i on occ urred on  Feb r u ary 13 , 1971 , res u l t i ng 

i n  the  l o ss of o ne 1 i fe .  An acc i dent al exp l o s i on o cc urred i n  t he h i g h - exp l o s i ves res e arch and deve l opment 

area ( not part of the  nuc l e ar we apons  operat i on s )  on Marc h 30 , 1 9 77 ,  res u l t i ng i n  t he  l o s s  of t hree l i ves  

( Poo l e  1 982 ) . 

I n  s p i t e  of t hese t \'10  acc i dent s ,  h i sto r i c al records s how t h at both P l ant i nj ury r ate  and t i me l o st  

from i nj ury are bel ow those  seen  in  ot her  Dep artment of Energy i nst a l l at i o n s ,  the  exp l o s i ves  i nd ustry ,  and 

mo st pr i v ate  i nd ustry. In add i t i on to t h i s  good record , t he d at a  s how a s teady dec l i ne in both worker 

i nj ur i es and dam aged propert y from 1975  thro ugh  1980 , except for the  1977 acc i dent al  exp l o s i o n .  

Tab l e  3 . 2 . 1 2 . 3-1 shows a comp ari son between the  P ant ex P l ant and other i nd ust r i es .  The P antex P l ant 

l os s  rates  are l ower i n  every c ategory t h an rat e s  for al l Dep artment of Energy operat i o ns . The Pant ex  

P l ant i nj ury r ate  for  1 981 i s  68% l ess  t h an t he average tot al U n i t ed St at es exp l o s i ves i nd ustry and 43% 

l es s  t h an t he  rest of the Dep artment of Energy. 

P antex P l ant property l oss  r at es for 1980 are one-seventh t he property l oss  rates for a l l Dep artment 

of Energy operat i o n s  and t he i r  cont ractors . The average  l os s  rat es from 1975  to 1980 show Pantex P l ant 

h i gher ; however ,  t he s i ng l e  acc i dent in h i gh-exp l o s i ve deve l o pment ( l o ss  of 3 l i ves and 1 b u i l d i ng )  

acc o unts  for 82% o f  al l t h e  Pant e x  P l ant l os ses  over t h e  6-ye ar per i od . 

TAB LE 3 . 2 . 1 2 . 3- 1  

I NJURY LOSS RATES --OSHA I NC I DENCE RATES 
( b ased on 200 , 000 man-ho urs ) 

1 981 

1 9 7 7 - 1 979*** 
Aver ag e 

P ant ex P l ant 
A l l Dep artment of Energy 
DuPont ( S . R . )  P rod uct i on 
Herc u l es Powd er ( to  June  198 1 )  

U . S .  E xp l o s i ves I nd ust ry+ 

Al l U . S .  I n d u stry+ 

Du Pont Corpo r at i o n++ 

*Tot al  recorded c ases . 
**Lost wor k  c ases . 

TRC* 

1 . 3  
2 . 3  
0 . 5  

4 . 1  
7 . 9  
1 . 1  

LWC** 

0 . 6  
1 . 0  
0 . 1  
1 . 4  

1 . 7  
3 . 5  
0 . 1  

***Th i s  t i me frame was chosen  bec au s e  dat a was av ai l ab l e  from Ac c i dent Fact s ( NSC  1 98 1 ) .  
+Acc i d ent f acts ( NSC 1981 ) .  

++DuPont  Co rporat i o n  ( Petrochem i c a l  Di v i s i o n  abo ut t he  s ame ) . 
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4 . 0  ENV I RONMENTAL I MPACTS 

Th i s  c h apt er s ummari zes the pot ent i al env i ronment al  i m p act s of po s s i b l e  f ut ure act i ons at e ach of 

three a l ternat i ve s i t i ng l oc at i on s . The emphas i s  i s  on ch anges i n  env i ronment a l  i mp acts  from ex i st i ng 

cond i t i ons ( descr i bed i n  Ch apter 3 )  t h at wo u l d  be expected i n  the  future .  The re s u l ts of t ec h n i ca l  

an a l yses  are summar i zed . As s umpt i ons  and an a l yt i c  proced ures are bri ef l y  descr i bed . The read er i s  

referred to s upport i ng doc ument s or appen d i xes for det ai l s .  

The f i rst sect i on of Ch apter 4 presents the  imp act s for al l t h ree a l ternat i ves ( P antex P l ant , I owa 

Army Ammun i t i o n  P l ant , and Hanford Si t e )  ass um i ng  norma l  operat i o n s  ( Sect i o n  4 . 1 ) . Th e second sect i o n  of 

Ch apter 4 co n s i d ers potent i al p l ant acc i dents ( Sect i on 4 . 2 ) , and t he l ast s ect i on cons i ders re l at ed 

t ransport at i on operat i ons  ( Sect i o n  4 . 3 ) . 

4 . 1  ENV I RONMENTAL I MPACTS OF PLANT FACI L I T I E S ,  CONSTRU CTI ON ,  AND NORMAL OPERAT I ONS  

The i mp acts are d i scus sed under the  s ame 12 env i ronment al t o p i cal  areas  used in  Sect i on 2 . 3 . E ach  

top i c a l  subsect i o n  pres ent s i nformat i on  for  each  s i t e  in  t h e  s ame sequenc e .  

4 . 1 . 1 Ai r 

4 . 1 . 1 . 1 P antex P l ant --A i r  

T ab l e  4 . 1 . 1 . 1 -1 presents t h e  est imat ed ch anges between 1981 and 1 985 i n  ann u al em i s s i ons for fut ure 

major rout i ne re l e ases at Pant ex P l ant . Th i s  t ab l e  shows t h at al l exi st i ng source  t erms wi l l  remai n about 

t he s ame or decre ase in  the  f ut ure . Thus , f ut ure em i ss i ons from ex i st i ng sources wi l l  meet al l app l i c ab l e  

Federal  and st at e  amb i ent ai r emi s s i o n st and ard s . 

The l argest potent i al c h ange t h at wo u l d  affect a i r  q u a l i ty i s  const ruct i on of a new coal -f i red 

cogenerat i o n p l ant . Th e co a l -f i red p l ant wi l l  be des i qned  to comp l y  wi t h  the Nat i o n a l  Amb i ent Air Qu a l i ty 

St andard s . F ug i t i ve d ust from coal  and ash storage wi l l  be m i n i m i zed t h rough h and l i ng proced ures s uch as 

wi ndbreak s  and wat er  spr ays . As presented in Tab l e  4 . 1 . 1 . 1- 2 ,  pre l i m i n ary ai r q ua l i ty imp act anal ys i s  

i nd i c ates t h at downwi nd ai r concent r at i ons  wo u l d  not exceed Env i ro nment al P rot ect i on Ag ency Amb i ent A i r  

Qua l i ty St and ards or Prevent i o n  o f  S i g n i f i c ant Det er i o r at i on i ncrement s ( UNENG 1979 ) . Th i s  co al -f i red 

p l ant wo u l d  re l ease several n at u r a l l y  occ urr i ng r ad i o n uc l i des norma l l y present in al l coal ( see Sect i o n  

4 . 1 . 6 . 1 ) .  

I n  t he fut ure , p l ast i c  bonded h i gh exp l o s i ves wi l l  be b u rned t h at cont a i n  s i g n i f i c ant q u ant i t i es of  

f l uo r i ne . When b u rned , hyd rogen f l uo r i d e  gas  wi l l  be emi t t ed . New  adm i n i st r at i v e co ntro l s  on quant i t i es 

b u rned or po s s i b l y  a new l oc at i on for b u rn i ng are b e i ng i mp l emented to ens ure cont i nued comp l i ance wi t h  

t he Tex as St ate hyd rogen f l uo r i de  st and ard at the s i t e  bound ary. 

Some f ug i t i ve d ust wo u l d  res u l t  from eart hwork d u r i ng const ruc t i on of new f ac i l i t i es .  V ar i o us 

cont r o l  st r ateg i es ( s uch as wat er i ng )  wo u l d he emp l oyed to mi n i m i ze em i ss i o ns  dur i ng  the  co nst ruct i o n 

p e r i od . 
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TABLE 4 . 1 . 1 . 1 - 1  

FUTURE ANNUAL EM I SS I ONS FOR PANTEX PLANT MAJOR 
A I R  POLLUTANT SOURCES FOR ALL OPT IONS  

So urce 

Automob i l e Commuter Tr aff i c  

Hyd roc arbons 
NOX 
co 

Gas-F i red Power P l ant 

Co a l -F i red Cogener at i on Power P l ant* 

Hyd roc arbons 
NOX 
co 
s o 2  
P art i c u l ates  

Waste H i gh E xp l o s i ve Burn i ng 

NO x 
co 

So l vent E v apor at i on 

To l uene 
Ac etone 
D i met hyl formam i de ( DMF ) 
Others 

E st i mat ed Ch ange 
Between 1981 and 1985 

-58% 
-52% 
-48% 

0% 
0% 

New 
New 
New 
New 
New 

so urce 
source 
source 
source 
source 

-30% t o  -50% 
-30% to -50% 

0% 
0% 
0% 
0% 

Est i mat ed Emi s s i ons** 
( k i l ograms ) 

2 1 , 600 
334 , 700 

2 9 , 800 

1 4 , 300 
3 , 200 

4 , 500 
254 , 600 

1 3 , 600 
164 , 000 

3 , 400 

2 , 280 - 1630 
840 - 600 

1 6 , 100 
20 , 800 
1 2 , 200 
1 0 , 200 

*Th i s  p l ant wo u l d  not be operat i o n al unt i l  1988 b ut i s  i nc l uded for compar i son . 
**Much of t h i s i nfo rmat i on i s  from Laseter 1982 . 

4 . 1 . 1 . 2  Iowa Army Ammu n i t i on P l ant --Ai r 

Ne i t her p art i al re l o c at i on nor t ot al re l oc at i on of n uc l ear weapons operat i ons to the  Iowa Army 

Ammun i t i on P l ant wo u l d h ave a s i g n i f i c ant effect on ai r q ua l i ty .  Io wa St at e amb i ent ai r qu a l i ty st and ards 

are i dent i c al to Texas St ate amb i ent ai r q u a l i ty s t an d ards except for hydrogen f l uo r i d e ,  wh i ch is not 

reg u l at ed by the St at e of Iowa . 

I f  al l em i s s i ons shown for t he P antex P l ant ( Sect i on 4 . 1 . 1 . 1 )  were moved to t he Iowa Army Ammu n i t i o n 

P l ant , offs i t e  concent r at i o ns  from these  emi s s i o ns  woul d be l ower because of  greater d i st ance to t he s i t e  

bound ary. As t hese em i s s i ons h ave been shown t o  be a neg l i g i b l e  f r act i on of t h e  amb i ent ai r st andards 

( Sect i o n  3 . 2 . 1 . 1 ) , t he i r i ncrement a l  add i t i on to  current amb i ent ai r co ncent r at i o ns  wo u l d not res u l t i n  a 

v i o l at i on of e i t her t he Federal or st ate  st and ard s .  
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Po 1 1  ut ant 

so 2 

Tot al  
s u spended 
p art i c u l ates  

TABLE  4 . 1 . 1 . 1-2  

COMPAR I SON OF  PREDI CTED MAX I MUM AMB I ENT AIR  CONCENTRAT I ONS AND APPL I CABLE 
STANDARDS FOR THE COGENERAT I ON COAL -F IRED  POWER PLANT 

N at i o n al Amb i ent 
Pred i cted T i me Ai r Qual i ty Prevent i o n  of 

Co ncent r at i on U n i t s  P e r i od St and ard s Det e r i o r at i o n 

0 . 10 parts per 3 hour  0 . 5  0 . 2  
m i  1 1  i on 

0 . 03 parts per 24 ho ur  0 . 14 0 . 035 
mi 1 1  i on 

<0 . 03* part s per An nua l  0 . 03 0 . 008 
mi l l i on 

< 1 . 0  m i crograms 24 hour 1 50 37 
per cub i c  
met er 

<1 . 0  m i crograms An nua l  75 19 
per c ub i c  
met er 

Si gn i f i c ant 
I nc rement s 

N0 2 0 . 06 parts per 1 hour No s tandard  No i ncrement s 
mi 1 1  i o n  

<0 . 05** 

*Based on comp ari son w i t h  24-hour v a l ue .  
**Based on compar i son  wi t h  1-hour  val u e .  

An n u a l  0 . 05 

Excess and waste h i gh exp l o s i ves are b urned i n  i nc i nerat ors at t he I owa Army Ammun i t i on P l ant t o  

reduce p art i c u l at e  em i s s i o ns . Th ese i nc i nerato rs  have the  cap ac i ty to h and l e  the  i ncreased  amo unts  of 

waste h i gh exp l o s i ve ;  however , t he i r use may not be compat i b l e  w ith  the l arge p i eces of h i gh exp l o s i ves 

g enerated by nuc 1 ear we apo ns  operat i o n s .  A s afe way to reduce these 1 arge p i eces  of exp 1 o s  i ves  i nt o  

sm al l er s i zes wo u l d  h ave to b e  deve l oped . 

The l argest i mp act on a i r  q u a l i ty wo u l d  be t he add i t i on of t he co al -f i red power p l ant . Em i s s i ons from 

t h i s  P l ant wo u l d  be s i m i l ar to those d i scus sed for the Pantex Pl ant ( Sect i o n  4 . 1 . 1 . 1 ) . Ne vert he l ess , t h i s  

coa l -f i red power p l ant wo u l d  b e  i n  comp l i ance with  both Federal and st at e  amb i ent a i r  st andard s . 

Some f ug i t i ve d ust wo u l d  res u l t  from e art hwork d u r i ng construct i on of new fac i l i t i e s .  V ar i o us contro l  

strat eg i es wo u l d  b e  emp l oyed t o  mi n i m i ze emi s s i ons  dur i ng  the  const r uct i o n  per i o d .  

Effects i n  t he v i c i n i ty o f  t he P antex P l ant expected after re l oc at i ng operat i ons  at the  I owa Army 

Ammun i t i o n  P l ant are i n  Sect i o n  4 . 1 . 1 . 4 .  

4 . 1 . 1 . 3  H anford S i t e--A i r  

R e l oc at i on o f  n uc l ear we apons operat i ons  t o  the  H anford S i t e  wo u l d  not s i gn i f i c ant ly  affect a i r 

q u a l i ty .  Wash i ngton  Stat\? amb i ent ai r q u a l i ty  st and ards are i dent i c a l  to Tex as St ate amb i ent ai r q ua l i ty 
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st and ard s exc ept for part i c u l at es and su l fur  d i o x i d e .  The d i fferences are th at Was h i ngton  h as ado pted mo re 

s tr i ngent st and ards of 60 m i crograms per c ub ic  meter for p art i c u l ates , and 0 . 02 p arts per mi l l i on ann u al 

average and 0 . 10  part s per m i l l i on 24-hour  average for s u l fur  d i o x i de . 

If a l l em i s s i ons shown for t he P antex P l ant ( Sect i on 4 . 1 . 1 . 1 )  were moved to the H anford S i t e ,  offs i t e  

concent r at i o n s  from these  emi s s i o ns  wo u l d  be l ower because  o f  gre ater  d i st ance to t h e  s i te bound ary .  

Bec ause t hese emi s s i ons h ave been s hown t o  b e  a neg l i g i b l e  fract i on o f  the amb i ent ai r st and ards ( Sect i on 

3 . 2 . 1 . 1 ) , the i r  i ncrement a l  add i t i on to c urrent amb i ent ai r concent r at i on s  wo u l d not res u l t  i n  v i o l at i o n s  

o f  e i t her the Federal  or st ate  st and ards . 

The l argest i mp act on ai r q u a l i ty wo u l d  be the  add i t i on of the co a l - f i red power p l ant . Emi s s i ons  from 

t h i s p l ant are shown i n  Tab l e  4 . 1 . 1 . 1-2  and wo u l d be s i mi l ar i n  type  to tho se  em i s s i o ns  from e ach of the 

two e x i st i ng co a l -f i red steam p l ant s at H anford S i t e .  Th i s  p l ant wo u l d  meet al l st ate amb i ent ai r q u a l i ty  

st and ards . 

Effects i n  the v i c i n i ty of the P antex P l ant expected after rel o c at i ng oper at i ons at the Hanford S i t e  

are d i sc ussed  i n  Sec t i o n  4 . 1 . 1 . 4 . 

4 . 1 . 1 . 4 Term i n at i o n--Ai r 

Term i n at i ng n uc l e ar weap'ons operat i ons at the P antex P l ant wo u l d  e l i m i n ate i t s  emi s s i ons  from open 

a i r test i ng of h i gh  exp l o s i ves , from burn i n g  excess and waste exp l o s i v es , and from ev apor at i on of waste 

so l vent s .  Decont ami n at i on and decomm i s s i o n i ng act i v i t i es wo u l d  pro d uce some f ug i t i ve d ust . Aft er 

decomm i s s i on i ng ,  a i r  qua l i ty in the  v i c i n i ty  of the Pantex P l ant wo u l d  depend on the use  of the  l and . As 

t he who l e  operat i on at P antex P l ant em i t s  few ai r po l l ut ant s ,  s h ut t i ng down operat i ons  wo u l d  i mprove ai r 

qua l i ty i mpercept i b l y .  

4 . 1 . 2 Water 

4 . 1 . 2 . 1  P antex P l ant --Wat er 

An adequat e  wat er s upp ly  for the P ant ex P l ant i s  av a i l ab l e  for any of the  propo sed opt i o n s . Th e 

projected ann u a l  water  use fo r operat i o ns  of the P antex P l ant duri n g  1981 to 1990 reg ard l e ss  of opt i on i s  

abo ut 1 . 45 b i l l i on l i t ers ( 383 m i l l i on g a l l o ns or 1 180 acre- feet ) .  Th i s  i s  s l i ght ly  l ess  t h an the  average 

an n u a l  wat er use  i n  the per i od 1971  to 1980 of 1 . 46 b i l l i o n  l i t ers  ( 387  m i l l i o n  g al l o n s  or 1 1 90 acre-feet ) 

( MHSM 1980C ) . 

By comp ar i so n ,  t he ann u al amo unt of wat er p umped from the Oga l l a l a  aqu i fer , as comp ut ed by the  St at e  

o f  Te xas , for i rr i g at i o n ,  mun i c i p a l , and i ndust r i a l  supp l y  for t h e  next 10 years i s  est imated  at 182 . 2  

b i l l i o n  l i t ers ( 48 . 2  b i l l i on g a l l ons  or 148 t ho u s and acre-feet ) i n  Carson Co unty ( Be l l 1979 ) . Of t h i s  

p umpage , abo ut 71% o r  127 . 6  b i l l i o n  l i t ers  ( 23 . 8  b i l l i on g a l l o n s  o r  103 . 6  tho u s and acre-feet ) wi l l  b e  used 

for i rr i g at i o n ,  1 5% or 27 . 3  b i l l i on l i t ers ( 7 . 2  b i l l i on g a l l ons or  22 . 2  t h o u s and acre- feet ) for mun i c i pa l  

s upp l y ,  mai n l y  for  Am ari l l o ,  and 27 . 3  b i l l i o n  l i t ers ( 7 . 2  b i l l i o n ga l l on s  or  22 . 2  tho u s and ac re- feet ) fo r 

i ndustr i al  s up p l y .  The projected ann u a l  use of abo ut 1 . 45 b i l l i on l i t ers ( 3 . 83 mi l l i on g a l l o ns or 1 180 

ac re-f eet ) at the  Pantex P l ant i s  abo ut 1% of the  tot al  pro j ected amo unt  of wat er  pumped i n  Carson Co unty 

or abo ut 6% of the  pro j ected annual  amo unt of wat er p umped for i nd us t r i al s up p l y .  
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The wat er l eve l  dec l i ne i n  the  Og al l al a  aqu i fer proj ected by Tex as De partment of Wat er Re so urces for 

the  next 40 ye ars r anges from 0 . 6  to 0 . 9  meter (2 to  3 feet ) per year ( Be l l 1979 ) . In  the  ye ar 2020, t he  
s at ur at ed t h i ckness  of the  aq u i fer wi l l  st i l l  be more  t h an 30 met ers ( 100 feet ) perm i t t i ng we l l s  to  

prod uce abo ut 50 to 63 l i t ers per  s econd ( 800 to 1000 g al l o ns per  mi n ut e )  ( Be l l 1979 ) . Based on  

hydro l o g i c  ch ar acteri st i cs of the  aqu i fer projected by the  Texas  Department of Wat er Reso urces , the  wat er 

s upp l y at t he P antex P l ant from the Oga l l al a  Form at i on st i l l  s hou l d be adequate  in t he year 2020 ( th e  

pract i c a l  l i m i t  o f  proj ect i o n s  for th i s env i ro nment a l  i mpact st at ement ) .  

P antex L ake [ a  l arge dry p l aya of abo ut 440 hect ares ( 1 080 t ho u s and acres ) ]  i s  ret a i ned by t he P antex 

P l ant as  a pot ent i a l are a  for dri l l i ng add i t i on al wat er  we l l s  i nto  the  Og a l l a l a  aq u i fer if  needed for 

fut ure operat i o n s .  P antex L ake i s  adj acent to t he Amari l l o wat er we l l  f i e l d  and i s  l oc at ed at one of the  

bet t er geo l og i c  l o c at i o n s  for  dr i l l i ng wel l s  i nto the  aqu i fer ( P urtymun 1982B ) . 

There are no add i t i o n al g ro undwat er so urces t h at c an be d eve l oped at t he p l ant ( P urtymun 1982B ) . The 

format i o ns  under l y i ng Og al l a l a  at the  s i t e  cont a i n water of  a poor qua l i ty .  Hydro l o g i c  ch aracter i st i c s  of 

t h ese format i o ns i nd i c at e  t he yi e l d  from we l l s  i n  t he fo rmat i ons wo u l d  be l ow ( Cron i n  1 964 , Long 1961 ) . 

4 . 1 . 2 . 2  I owa Army Ammun i t i o n  P l ant --W at er 

Adequate  wat er i s  ava i l ab l e  to t he Iowa Army Ammuni t i on P l ant i f  e i t h er opt i on i s  i mp l ement ed . Th i s  

wi l l  be true  even i f  the  Iowa Army Ammun i t i o n P l ant i ncreases  i t s  co nvent i on a l  mun i t i o n s  wo r k l o ad to  

l eve l s  s i m i l ar to  t hose  in  t he l ate  1960s and  ear l y  1970s . I n  add i t i o n ,  o ns i te ground and  surface water i s  

av ai l ab l e  ( Sect i o n  3 . 2 . 2 . 2 ) . 

No m ajor  c h anges i n  s urface or g ro undwat er q u a l i ty wi l l  occur pro v i d ed adequ ate  meas ures are t aken i n  

operat i o n ,  t re atment , and d i spo s al of effl uent wast es . Th e add i t i o n a l vo l ume of  sewag e eff l uents  co u l d  

over l o ad t he c urrent s ewage t re atment fac i l i t i es .  Therefore ,  a new sewage t r e atment p l ant wo u l d  h ave t o  b e  

co nstructed ( Becker 1982A ) . 

B u i l d i ngs  co nstructed by the  Atomi c  Energy Comm i s s i on were f i tted wi t h  waterproof fo undat i ons  and 

d ra i n ag e  t i l e  systems to dra i n s ha l l ow gro undwater away from the  bu i l d i ng s . B u i l d i ng s  co n structed by the  

U . S .  Army were not . B u i l d i ng s  not f i tted wi t h  d r ai ns and wat erproof i ng m ay need to be o u t f i tted w i t h  a 

d r ai n age  syst em to l ower the  wat er t ab l e  to al l ev i ate f l ood i n g .  New b u i l d i ng s  con st ructed i n  t h i s  area  may 

need to be f i tted wi t h  wat erproof fo u ndat i ons and d r ai n systems . 

Under Opt i o n  2 ,  tot al rel ocat i o n ,  new f ac i l i t i es l oc at ed above e l ev at i on 650 near the  shore l i ne of  

Long  Lake  wo u l d prob ab l y  not  he f l ooded by the  100-ye ar f l oo d  ( Becker 1982C ) .  Th i s  a nd  sma l l er f l oods  

wo u l d  be p as sed t h ro ugh  the  sp i l l way . 

S h a l l ow groundwater i s  pres ent on the  I owa Army Ammun i t i on P l ant s i te ,  and i t  i s  adv i s ab l e  t h at 

exp l or at ory ho l es to l o c at e  these  are as be dr i l l ed  wi t h i n  t he  pro po s ed construc t i o n  s i te before 

co nstruct i on beg i n s .  

Effects i n  the v i c i n i ty o f  the  P antex P l ant expected after re l oc at i ng operat i ons at t he  I owa Army 

Ammu n i t i o n  Pl ant are d i scussed i n  Sect i o n  4 . 1 . 2 . 4 .  
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4 . 1 . 2 . 3  H anfo rd  S i t e--Water  

There i s  amp l e  water av ai l ab l e  from the  Co l umb i a  R i ver to imp l ement t he H anford S i te  a l t e r n at i ve .  At 

present , about 613  b i l l i o n l i t ers  ( 1 6 2  b i l l i o n  ga l l o n s  o r  497 thous and acre-feet ) of wat er  i s  removed 

annu al l y  from t he Co l umb i a  R i ver for H anfo rd S i te oper at i o n s ,  93% of  wh i ch is u sed for coo l ant water . The 

add i t i o n a l 1 . 5  bi l l i o n l i t ers  ( 400 mi l l i on ga l l o n s  or 1200 ac re-feet ) requi red fo r rel ocat i o n  of nuc l e a r  

weapons operat i o ns t o  t h e  H anford S i te i s  l ess  t h an 1 %  of t he c urrent H anford S i te water  u s age 

requ i rement . Th e bas a l t ( conf i ned ) aqu i fers  are not b e i n g  used current l y  as a wat er  supp l y  source and 

co u l d  be t apped for add i t i o nal  water  supp ly  if needed . 

No furt her ch anges i n  surf ace or g roundwat er q u a l i ty wi l l  occur w ith  i mp l ement at i on of any of t he  

H anford Si t e  opt i on s  pro v i ded adeq u at e  measures are  t aken i n  oper at i on ,  treatment , and d i spo s a l of  

effl uent wast es . A comp l ete  sewage t re atment p l ant c ap ab l e  of h and l i ng about 757  mi l l i on l i t ers ( 200 

m i l l i o n  g a l l o n s )  of waste  water  an nua l l y  wi l l  need to be b u i l t  to accommod at e  t he  as soc i at ed wast e s .  

I nd u s tr i al waste wat er t re atment o f  h i gh-exp l o s i ves waste sho u l d b e  h and l ed ex act l y  as at the  P antex 

P l ant ; i n f i l t rat i o n pon d s  wi l l  need to be con st ructed for d i sposa l  of the san i t ary and i nd ustr i al 

eff l uent s .  

The r i sk o f  f l oo d i ng i s  smal l i n  the  area d e s i g n at ed for proposed const r uct i on on the H anfo rd S i t e .  

F l ood i n g by t h e  Co l umb i a  and Yak i m a  Ri vers i s  near l y e l i m i n at ed b y  d ams . Ne i t h er  t h e  h i ghest  f l ood on  

record nor the  p rob ab l e  max i mum f l ood (magn i t ude d et erm i ned by a met eo ro l og i c al est i m ate of the  phys i c al 

l i m i t  of prec i p i t at i o n over the dra i n ag e  bas i n )  wo u l d f l ood the  propo sed  are a .  

Effects i n  the  v i c i n i ty of t he P antex P l ant expected after re l oc at i ng operat i ons at the  H anford S i t e  

are d i scus sed  i n  Sect i o n 4 . 1 . 2 . 4 .  

4 . 1 . 2 . 4  Termi n at i o n--Wat er 

In the  c ase of t e rmi n at i on of operat i ons  at the  P antex P l ant , t he p ump age f rom the  O ga l l a l a  Aqui fer 

for i nd u st r i al  use at t he Pant ex P l ant wo u l d ceas e .  Th i s  �>.�J u l d h ave  very l i tt l e  effect i n  t he genera l  

over a l l wat er l evel  dec l i ne .  The P l ant uses on ly  an  est i m at ed 1% of tot al p ump age from t he Og al l a l a  

Aqu i fer i n  Carson Co unt y .  The proj ect ed an nua l  use  at the  P l ant i s  abo ut 1 . 45 b i l l i o n  l i ters  ( 383 mi l l i o n  

g a l l o ns or 1 1 80 acre-feet ) .  If  t he ent i re P l ant were t aken o v e r  f o r  i rr i g at ed f arm i n g ,  t he wat er  

prod uct i o n  from t he  Og al l a l a  Aqu i fer co u l d  reach  11 . 2  b i l l i o n  l i t ers  (3  b i l l i on g a l l on s  o r  9100 ac re-feet ) 

a s sum i ng a 30-cent i met er ( 1 2- i nch )  app l i c at i on to t he 3680 hect ares ( 9 100 acres ) .  Th i s  wo u l d  be near l y  

e i ght t i mes  mo re p umpage o f  wat er  from t h e  aq u i fer  to s uppo rt i r r i g at ed farm l and  when comp ared t o  pump age 

for use at t he P ant ex P l ant . 

P l ant operat i on does not affect t he wat er q u a l i ty i n  t he Oga l l a l a  Aq u i fer ( MHSM 1982 ) . T h us , i f  

operat i on o f  the P l ant were  t o  end , there  �>.�J u l d b e  no change i n  wat er  q u a l i ty o f  t h e  aqu i fe r .  Howeve r ,  

w ith  P l ant operat i ons  t e rm i n at ed and re l e ase o f  s an i t ary eff l uents ended , t he p l ayas wo u l d  b e  d ry p art o f  

t h e  ye ar . Wat er  t h at h as been used for i r r i qt i on or  t o  s upport wat erfowl or  wi l d l i fe �>.�J u l d not be 

av a i l ab l e .  
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4 . 1 . 3  Terrest r i al Resources  

4 . 1 . 3 . 1  P antex P l ant Terrest r i a l  Reso urces 

Th ere are no u n i que terrest r i al reso u rces at P antex P l ant t h at wo u l d  be i m p acted by any of t h e  

opt i o ns  co n s i d ered . 

W i t h c o nt i n ued operat i ons at P antex P l ant , t here wi l l  be cont am i n at i on of the  so i l  w i th  dep l eted 

uran i um at the f i r i ng  s i t e ,  and  so i l cont ami n at i o n  wi t h  h i g h exp l o s i v es  i n  the  d i t c h  system l e ad i n g to and 

i nto P l aya Bas i n  N umber 1 .  However,  t he l evel of c o nt am i n at i on i s  expected to rema i n u nch anged . 

Mo n i to r i ng  o f  the  so i l  and gro u ndwater  at t he  Pantex  P l ant has  shown no app arent movement o f  h i g h  

ex p l o s i ves i nto t h e  en v i ro nment ( P urtymun 1982A ) . L i tt l e ,  i f  any, h i gh exp l o s i ves h ave been detected i n  

t h e  gro u nd wat er  (R D X ,  cyc l ot r i met hyl ene  t r i n i t r am i n e ,  l ess  t h an 0 . 01  mi l l i g r am per l i ter , HMX , 

cyc l ot et r amet hyl ene t et r an i t r am i n e ,  l ess  t h an 0 . 05 mi l l i gram per l i ter ) ( MHSf'l 1982 ) . Th i s  i s  d ue i n  p art 

to the i n so l ub i l i ty of hi g h  exp l o s i ves i n  wat er ( Do b r at z  1981 ) .  S i m i l a r l y ,  dep l et ed u r a n i um has not 

l e ac hed i nto t he g ro u ndwat er nor is it fo und i n  t he s i t e ' s  per i met er s o i l ( P urtymun 1982A,  Buh l  1982 ) . 

The s i te of t he c o al p i l e  ( l ow- or  h i gh- s u l fur  c oa l ) for the proposed cogenerat i on po wer p l ant wi l l  

be  p l anned before coa l  i s  used . Th e are a beneat h  the co al p i l e  wi l l  req u i re a comp acted  c l ay or  other  

type of  i mperme ab l e  b l anket and  wi l l  be equ i pped w i t h  a d r a i n age system to c h anne l  a l l runoff from t h e  

c o a l  p i l e  i nt o  a l eac h ate  pond . The runoff wi l l  requ i re l i tt l e  o r  n o  t re atment i f  the  co al  h as a l ow 

s u l fur cont ent . 

I f  t he co al h as a h i gh s u l fur cont ent , a l i me wat er treatment wi l l  i nc re ase t he al k a l i n i ty of t h e  

runoff al l owi ng  no x i o u s  el ements  and chem i c a l s to prec i p i t at e  out . Th en , t he  prec i p i t at e  wi l l  b e  pac k aged 

and d i sposed of w ith  ot her c h em i c al wastes prod uced at the P ant ex P l ant . The t re at ed eff l uents  wi l l  be 

re l e ased  i nto  the  p l ayas al o ng wi t h  other treat ed waste  wat er s . 

4 . 1 . 3 . 2  I owa Army Ammun i t i o n  P l ant--Terrest r i a l Resources  

There are no u n i que t errest r i al reso urces at t he I owa Army Ammu n i t i on P l ant t h at wo u l d  be  i mpacted by 

any of  t he  opt i o ns co n s i dered . 

Mo n i tor i ng of t he s o i l ,  sed i ment , s u rf ac e ,  and gro undwater h as shown some c o nt ami nat i on  wi th  h i g h 

exp l os i ves . I n  add i t i o n ,  sever a l  heavy met a l s  were fo und . Th e l eve l s of cont am i n at i o n  fo und  and t he  

res u l t s  of  i nvest i g at i ons  at t he P antex P l ant i nd i c ate  t h at ne i t her I owa Army Ammu n i t i on P l ant opt i on wi l l  

res u l t  i n  cont am i n at i o n  o ut s i de of  P l ant bo und ar i e s .  A smal l i nc reme nt of  po l l ut i o n wi l l  be added , b ut i t  

wi l l  not be  env i ro nment a l l y  s i gn i f i c ant . 

I nd us t r i al so l id wast es , s uch as b u i l d i ng and construct i on mater i al s ,  wi l l  be d i sposed of i n  

trenches . Ot her  wast e ,  suc h as c afet er i a ref u s e ,  wi l l  be d i sposed of i n  a l andf i l l .  Comb u st i b l e  so l i d 

waste cont am i n ated w ith  exp l o s i ves wi l l  be b urned . These b u r i ed or burned wast es wo u l d  not affect the  

env i ronment o ut s i d e  of the Iowa Army Ammu n i t i o n P l ant . 

The c o a l p i l e  wo u l d  be p l aced on a comp acted c l ay or ot her t ype of i mperv i o us b l anket . Dra i n age off  

of  the  coa l  p i l e  wo u l d be channe l ed i nto  a l e achat e  po nd , so t h at the runoff  co u l d  be treat ed before 

rel ease i nto t he env i ronment . 
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4 . 1 . 3 . 3  Hanford S i t e--Terrestr i al  Reso urces  

Th ere are no  u n i q ue terrest r i al resources at the H anford S i te t h at wo u l d  be i mp acted . 

As s hown by s t ud i es at the P antex P l ant and I owa Army Ammun i t i on P l ant , d e p l eted uran i um as soci ated 

wi t h  dyn ami c  test i ng \'Kl u l d  be l o c a l i zed in the f i r i ng s i t e  are a ( P urtymun 1982 8 ,  Buh l 1982 ) .  It i s  

expected t h at re l oc at i on o f  al l n uc l ear weapon operat i ons to H anford S i te wo u l d  not affect t he offs i t e 

env i ronment . 

So l i d wast e s ,  s uch  as b u i l d i ng mater i al  or p aper wast e ,  wo u l d  be d i sposed of i n  a s an i t ary l andf i l l .  

So l i d  waste  cont am i n at ed wi t h  exp l o s i ves  I'KJ U l d  be burned . 

The coal p i l e  as soc i at ed w ith  the proposed cogenerat i on p l ant wo u l d  requ i re p l ac ement on a comp act ed 

c l ay or ot her  type of i mperv i o us b l anket . Dr ai n ag e  off of the co a l  p i l e  wo u l d  be  ch anne l ed i nto a l e ac h at e  

pond so t h at t h i s  r unoff c o u l d  be treat ed before re l e ase i nto t he enV i ronment . 

4 . 1 . 4 Eco l ogy 

4 . 1 . 4 . 1  P antex P l ant --Eco l ogy 

The on l y  meas urab l e  impacts wi l l  be t hose assoc i at ed w i t h  const ruct i on act i v i t i es and m i nor c h anges 

i n  l and-use  pat t ern s .  

Fut ure b ur n i ng of h i gh exp l o s i ves t h at re l e ase hydrogen f l uor i de may res u l t  i n  a l i m i t ed measurab l e  

i mpact . Hydrogen  f l uo r i de i s  h i g h l y  tox i c  t o  p l ant s .  Part per b i l l i o n  co ncent r at i on s  at t he  burn i ng pad s  

co u l d  pot ent i a l l y c ause l i mi ted d amage to p l ants adj acent t o  b urn i ng operat i ons  u nder wo rst c as e  

met eoro l og i c a l cond i t i o n s  ( L ac as s e  1969 , J acobsen 1970 ) . Ho wever ,  t h i s  s i t u at i o n  i s  h i gh l y  un l i ke l y  

bec ause o f  the  s ho rt b urn t i mes and l ength o f  expo s ure needed t o  prod uce d amage . 

None of t he ot her operat i ons  wo u l d  re l e ase po l l ut ants at l eve l s  cons i dered b i o l o g i c a l ly  h armfu l  

( Sect i o ns  3 . 2 . 2  and  3 . 2 . 6 ) . ,1\ny  of these  re l e ases  co u l d be i ncreased by severa l  t i mes and  t hey st i l l  \I.Q u l d  

not c ause not i c e ab l e  e nv i ro nment al effect s .  

The add i t i on of a coa l - f i red power p l ant wo u l d  represent the  l argest i mp act to the l oc al env i rons . 

Long-t erm env i ronment al  effects  from such faci l i t i es ( s uch  as cre at i o n of ac i d  ra i n )  are j u st now be i ng 

sc i ent i f i c a l ly  exami ned . The i mp l i c at i ons of i ncrement al po l l ut ant re l e ases of t h i s  power p l ant for l o ng

term env i ro nment al reg i o n a l  effects  ( e i t her  po s i t i ve or  neg at i ve )  are es sent i al l y unknown , b ut wo u l d  be a 

sm a l l  fr act i o n  of t hose att r i b ut ab l e  to commerc i al power p l ants i n  t he reg i o n .  

4 . 1 . 4 . 2  I owa Army Ammun i t i o n  P l ant--Eco l ogy 

Imp l ement at i on of e i t her opt i o n  at t he Iowa Army Ammu n i t i on P l ant wo u l d  not res u l t  i n  s i gn i f i c ant  

e nv i ronment al i mp acts  other  t h an some m i nor  ch anges i n  l and use .  Re l e as e s  of h armf u l  po l l ut ants  wo u l d be 

very l ow and s i m i l ar to t hose seen at P antex P l ant ( Sect i ons  3 . 2 . 1 ,  3 . 2 . 2 ,  3 . 2 . 6 ) . 

Effects i n  the v i c i n i ty of t he P antex P l ant expected aft er rel ocat i ng operat i ons at the  Iowa Army 

Ammun i t i o n  P l ant are d i scus sed i n  Sect i o n  4 . 1 . 4 . 4 . 
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4 . 1 . 4 . 3  Hanford S i t e--Eco l ogy 

Imp l ement at i on of the  H anford S i te al t ernat i ve wo u l d  not res u l t  i n  s i gn i f i c ant i mp acts on t he l oc a l  

env i rons other t h an those  assoc i ated wi t h  construct i o n  and no i se from hi g h -exp l o s i ve t est f i r i n g .  Here , as 

at t he ot her s i t i ng a l t ern at i ves , t he co al - f i red co gener at i on power p l ant wo u l d  repres ent t he l argest 

project -re l ated impact on the  l o c a l  env i rons . 

The add i t i on of t est f i r i ng h i gh exp l o s i ves at t he proposed l oc at i on wi t h i n  t he H anford S i te wo u l d  

d i s r upt current pat t erns o f  wi nter use  by b a l d  eag l es a l o ng  the  Co l umb i a  Ri ver . Past  exper i ence wi t h  

eag l es i nd i c at es t h at t hey wo u l d  b e  d i st urbed eno ugh t o  move t o  more i so l at ed ( qu i et er )  l oc at i ons  u p  o r  

down ri ver . Th ere are amp l e  l o c at i o n s  ne arby fo r t h e  eag l es t o  rel o c at e .  

Effects i n  t he v i c i n i ty o f  t he P antex P l ant expected after rel ocat i ng operat i ons at the H anford S i t e  

are d i scus sed i n  Sect i on 4 . 1 . 4 . 4 .  

4 . 1 . 4 . 4  Termi n at i o n--Eco l o gy 

Term i n at i on of operat i ons at the P antex P l ant cou l d  res u l t  i n  negat i ve i m p acts to l ocal  wi l d l i fe 

popu l at i o ns . Cu rrent l y ,  the  Pant e x  P l ant serves an effec t i v e  wi l d l i fe sanct u ary bec aus e of res t r i cted 

access and t he proh i b i t i on of h u nt i ng .  If t h i s  l and were converted i nto  agr i c u l t ur al product i o n ,  some 

e xt en s i v e  tract s of  n at ur al h ab i t at co u l d  be l o st . 

4 . 1 . 5  L and U se/Agr i cu l t u re 

4 . 1 . 5 . 1  P antex P l ant --L and U se/Agr i c u l t u re 

L and Use 

Over a l l l and u se at t he P antex P l ant wi l l  not be ch anged s i gn i f i c ant ly  w i t h  any const ruct i on opt i o n . 

Even wi th  tot a l  repl acement , the use  of new l an d  are as wi t h i n the  P ant ex  P l ant s i t e  cou l d  be offset wi t h  

resto r at i on o f  c urrent ly  u sed l and areas to agr i c u l t ure uses . 

Term i n at i on of operat i ons  at t he P antex P l ant wou l d  o n l y  a l t er current l and uses i n  the  event o f  

t o t a l  demo l i t i o n and remo v a l o f  al l f ac i l i t i es .  Mot h b a l l i ng or s i m i l ar s h ut down procedures  wou l d  res u l t  

i n  very l i t t l e  i f  any net changes i n  l and use at P antex P l ant . 

Agr i c u l t u re 

New construct i on wo u l d  h ave very l i tt l e  effect on ag r i c u l t ure . P l ant exp an s i on wo u l d  remo ve 

approx i m at e l y  2 hect ares ( 5  ac res ) from ag r i c u l t u r a l prod uct i o n . Comp l et e l y  rebu i l d i ng the P l ant wo u l d 

remove a great er amo unt - - abo ut 20 hect ares ( 50 acres ) .  These acre ages are n eg l i g i b l e  and represent 0 . 1% 

and  1 . 0% ,  res pect i v e l y ,  of l and  current l y  used on the  Pantex  P l ant s i t e  for ag r i cu l t u r a l  pro d uct i o n . 

Co n s umpt i o n  of ag r i c u l t ur al p rod ucts grown o n  or adj ac ent to P antex P l ant wi l l  not i mp act h uman 

hea l t h .  Ant i c i p at ed future  re l e as e s  of rad i o act i ve and no n r ad i o act i ve po l l ut ants  wi l l  remai n at such smal l 

l ev e l s  ( Sect i ons 4 . 1 . 1 . 1 , 4 . 1 . 2 . 1 , 4 . 1 . 6 . 1 )  t h at no ag r i c u l t u ral  pro b l ems are expect ed . 
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4 . 1 . 5 . 2  Iowa Army Ammun i t i o n P l ant --Land U se/Agr i c u l t ure 

L and  Use 

Co nst ruc t i on of  a tot a l l y  new f ac i l i ty at t he I owa Army Ammun i t i o n  P l ant wo u l d  con vert some farm l and , 

brush l and , and dec i d uo u s  forest i nto  an i ndustr i a l  p ar k .  Ho wever , t he  tot a l  c h ange  wo u l d  be i n s i gn i f i c ant 

i n  t erms of c urrent l and use p attern s .  

Agr i c u l t u re 

Reuse of ex i st i ng fac i l i t i es at t he Iowa Army Ammun i t i on P l ant ( Opt i on 1 )  for n uc l e ar we apon 

operat i ons  wo u l d not affect any of the ex i st i ng l e ased ag ri c u l t ur a l  l and . Det o n at i on of dev i ces cont ai n i 11g 

some dep l eted uran i um wo !J l d  be expected to res ume at t he f i r i ng s i t e ;  however , d ec i d uous  forest ex i st s  

between the  f i r i ng s i te and t he  farm l anct . Th i s  fo rest pro v i des  a n at ur al barri er t o  cont ai n re l e ases . 

Re l oc at i ng a l l oper at i ons to the  I owa Army Ammuni t i on P l ant and c l o s i ng t he P antex P l ant wo u l d  remove 

some l e ased  l and  from agr i c u l t ur a l  'JS e .  Th e amo unt of l and  removed i s  l e s s  t h an 15% of the l e as ed farml and 

and does not present a s i g n i f i c ant imp act . 

Con s umpt i on of ag ri c u l t ura l  prod ucts grown on or adj acent to the  s i te wi l l  not impact h uman h e al t h .  

Comp uter s i mu l at i o n o f  crops and l i vestock at Iowa Army Ammun i t i on P l ant i nd i c ates  no expected upt ake of 

r ad i o n uc l  i des above normal b ac kground l eve l s  ( Wenze l  1 9820 ) .  

Effects i n  t he v i c i n i ty of t he P antex P l ant expect ed after re l o c at i ng operat i ons  at the  Iowa Army 

Ammun i t i on P l ant are d i scus sed i n  Sect i on 4 . 1 . 5 . 4 .  

4 . 1 . 5 . 3  H anford S i t e  A l ternat i ave-- L and  Use/Agr i c u l t ure 

L an d  U s e  

Co nstruct i on o f  a n uc l e ar we apons operat i o ns fac i l i ty at the  Hanford S i t e  wi l l  c h ange a port i on of  

t h e  des ert i nt o  roads , park i ng l ot s ,  and b u i l d i ng s . Th i s  act i on wi l l  n ot  c h ang� current l and-use  p atterns  

because other f ac i l i t i es c urrent l y  dot  t he l andscape at  wi d e l y  s ep arated i nt erva l s .  The  proposed 

construc t i on VKJ u l d  be s i m i l ar in s i ze and be sep arated by abo ut the s ame d i st ance ( s evera l  mi l es )  as 

c urrent fac i l i t i es on the H anford S i t e .  

Agr i c u l t u re 

Based on the l ow l evel  of potent i al emi s s i ons and t he remote l oc at i on of t he  proposed s i t e  wi t h  

respect t o  c urrent off s i t e  agr i c u l t ure , no agr i c u l t ur a l  i mp acts  are expect ed . 

Effects i n  t he v i c i n i ty of the  P antex P l ant expected after re l oc at i ng operat i o ns at t he  Hanford S i t e  

are d i sc u s sed i n  Sect i o n 4 . 1 . 5 . 4 .  
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4 . 1 . 5 . 4  Term i n at i on--Land U se/Ag r i c u l t ure 

L and Use 

L and- u se i mp acts upon termi n at i on  of operat i ons at the P antex P l ant wo u l d  depend on u l t i mate  use . 

The f ac i l i ty co u l d  be s h ut down and mai nt ai ned i n  a read i ness  cond i t i on for remob i l i zat i o n .  Th i s  wo u l d 

res u l t  i n  essen t i a l l y no c h ange from c u rrent cond i t i ons . The P l ant co u l d  be decomm i s s i o ned and used by 

pr i v at e  i nterests . Land-use  impacts  then  co u l d  vary from tot al agr i c u l t u r a l  u s age  to tot al  i nd ust r i al  

p ark , depend i ng on the u ser . 

Agr i c u l t ure 

Termi n at i ng the P antex P l ant operat i ons wo u l d  not ch ange c urrent agr i c u l t ura l  l and-use  patterns i n  

t h e  surro und i ng are a .  After  decont ami n at i o n and demo l i t i o n  of some of the ex i st i ng f ac i l i t i es ,  add i t i on a l 

o n s i t e  l and co u l d  be re l e ased to the p ub l i c .  As mo st of the  s i te i s  u sed al ready for agr i c u l t ure , the s i t e  

wo u l d pro b ab l y  revert t o  pr i vate  farms and ranches . 

Because t he acre age i s  sma l l comp ared to the  65 t hous and hect ares ( 1 60 thous and ac res ) a l re ady under 

c u l t i v at i on i n  Carson Co unty,  no not i ce ab l e  ch anges i n  agr i c u l t ura l  eco nom i c s  wo u l d be seen in  the  are a 

( USDA 1980 ) . 

4 . 1 . 6  E nv i ronment a l  Rad i at i on and R ad i o act i v i ty 

4 . 1 . 6 . 1  P antex P l ant --Env i ronment a l  R ad i at i on and R ad i o act i v i t y  

R ad i o act i ve R e l e ases  

Em i s s i ons of rad i on uc l i des from normal operat i ons at t he P antex P l ant wo u l d  cont i n ue to be  neg l i g i b l e  

and i nd i st i ng u i s h ab l e  from backgro und rad i at i on . 

Dep l et ed Uran i um .  Dyn ami c  t e s t i ng i nvo l v i ng dep l eted uran i um  i s  expect ed to i nc l ude no more t h an 10  
I 

k i l ograms a ye ar of depl eted ur an i um i n  the fut ure . Re l e ases of dep l et ed uran i um i n  test s hot s wo u l d  be 

l ess  t h an 232 m i crocur i es per ye ar of the u r an i LJn r ad i onuc l i des . 

Tr i t i um .  Tr i t i um  rel e ases are expected to remai n const ant at about 0 . 1  Cur i es per ye ar . 

P l uton i um .  No re l eases h ave occ urred , and no re l eases are expected to occ u r .  

Co a l -F i red Power P l ant 

The proposed c o a l - f i red power p l ant wo u l d  re l e ase s everal  n at ura l l y  occurr i ng rad i on uc l i des . These 

r ad i o n uc l i des  are pr i nc i pa l l y  members of the thor i um and uran i um dec ay ch a i n s  and i nc l ude over 25  

d i fferent r ad i o n uc l i des ( Buh l  1 982 ) . 
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Some of the  majo r em i s s i ons are l i sted  be l ow .  

M i croc ur i es Re l e ased 

R ad i o n uc l i des per Year 

U r an i  um- 238 80 

Uran i um-2 34 80 

Thor i um-232 33 

Tho r i um- 228 33 

Thor i um- 230 40 

R a d i um- 228 50 

R ad i  um-224 50 

R ad i um-226 60 

R adon-222 1 6 , 000 

Po l o n i  um-210  200 

Lead -210 200 

R ad i o  1 ogi cal  Do s es 

A l l Opt i o n s .  R ad i at i on dqses from dep l et ed uran i um re l e as es wi l l  be appro x i mat e l y  the  s ame as those  

from current operat i o ns . The do se  est i m at e s  pres ent ed here  were c a l c u l at ed us i ng t h e  computer mode l  

A I RDOS-EPA ( Moore 1979 ) . These dose est i m ates are h i g her t h an t hose g i ven i n  Sect i on 3 . 2 . 6 . 1  because of 

add i t i o n a l  con serv at i ve  ass umpt i on s  mad e in these  ca l c u l at i on s  to  max i m i ze the pot ent i a l future do s e .  

The max imum 50-ye ar dose comm i tment i s  3 . 1  m i l l i rem to bone per year o f  expo s ure for the max i mum exposed 

i nd i v i d u a l . Th i s  dose i s  0 . 2% of t he  Rad i at i on  Protect i on St and ard ( USDOE 1980A ) , and 1 . 1% of t he  nat ura l  

b ackground dose . The  max i mum t heo ret i c al  50-year po p u l at i on dose  comm i tment to bone i s  2 . 6 person-rem per  

ye ar ( Buh l 1982 ) .  

The cont i nued const ant re l e ase r ate  for t r i t i um of 0 . 1  Curi e a ye ar wo u l d  res u l t  i n  a 50-year dose  

comm i tment of  l es s  t h an 0 . 01 m i l l i rem to the  who l e  body per  ye ar of  exposure  to  t he maxi mum exposed 

i nd i v i d u a l , wh i ch i s  l ess  t h an 0 . 001% of t he  R ad i at i on Prot ect i on St and ard , and a 50-ye ar popu l at i on dose 

comm i tment to who l e  body of 0 . 00005 person-rem per ye ar from al l tr i t i um rel eases  ( B u h l  1982 ) . 

Co a l - F i red Power P l ant 

The organ whose dose i s  the l argest fract i on of i t s  Rad i at i on Protect i on St and ard i s  bo n e .  The 

max i mum expo sed i nd i v i d u a l  wo u l d  rec e i ve a 50-ye ar dose commi tment to bone of 0 . 02 m i l l i rem for each ye ar 

of expo sure ,  or 0 . 001% of the R ad i at i on P rotect i on Stand ard ( USDOE 1980A ) . The ann ual 50-year pop u l at i on 

dose commi tment to bone v.G u l d be 0 . 19 per son- rem per ye ar ( Buh l 1982 ) . 

R ad i o l og i c a l  Effect s 

A l l Opt i on � . An aver age member of t he p ub l i c w i t h i n  an 80 k i l omet er ( 50 mi l e ) rad i us of the P antex 

P l ant v.G u l d  i ncur  an added l i fet i me ri s k  of cancer of l ess  t h an 1 ch ance in  a b i l l i on per ye ar from Pantex 

p l ant operat i ons because of t he ro ut i ne re l ease of dep l eted uran i um and t r i t i um .  The added r i sk of genet i c  

d i sorder i n  a l l subs equent generat i o ns  i s  l es s  t h an 1 d i sorder i n  a b i l l i o n offsp r i ng per ye ar of 
exposure .  These r i s ks are l ess t h an 0 . 001% of n at ur al b ackgro und r ad i at i on r ates . These conc l u s i ons are 
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b as ed on the f i e l d  st ud i e s  undert aken i n  support of t h i s impact st at ement , as we l l as est i mates of fut u re 

effects us i ng projected re l e ase r at es and computer mod e l i ng ( Buh l 1982 ) . 

Co a l -F i red Power  P l ant 

Emi s s i ons  of n at ura l l y occurri ng rad i o act i v i ty from the co a l - f i red power p l ant wo u l d  res u l t  i n  an 

added r i s k  of cancer mort a l i ty of l es s  than  1 ch ance i n  a b i l l i o n  per year of expo s u re .  Th e add ed ri s k  of 

genet i c  d i so rders i n  off spr i ng i n  a l l s ub s eq uent generat i ons  i s  l ess  t h an 1 d i sord er i n  a b i l l i on 

offspri ng per ye ar of expo sure . Th ese  ri s k s  are l ess  than  0 . 001% of tho s e  est i m ated  to occ ur  from one 

ye ar ' s  expo s u re to n at ural  b ac kg ro und rad i at i on  ( Buh l  1 982 ) . 

So l i d  R ad i o act i ve Wast es 

So l i d r ad i o act i ve wastes w i l l  cont i nue to be pack aged and s h i pped to the Nevad a  Test S i te for 

d i sposa l . 

4 . 1 . 6 . 2  Iowa  Army Ammun i t i on P l ant--Env i ronment a l  R ad i at i on and R ad i o act i v i ty 

R ad i o act i ve R e l e ases  

R e l o c at i ng part or al l of the n uc l ear we apons operat i ons  to the  I owa Army Ammun i t i on P l ant wo u l d 

res u l t  i n  three so u rces  of rad i o act i ve emi s s i on s . Th ese  sources are sm al l atmo s pher i c re l e as es  of dep l eted 

u r an i um from dyn am ic  t e st i ng ,  t r i t i um re l e ases from f ac i l i ty operat i on s ,  and n at u ra l l y occurr i ng 

r ad i o act i v i ty from the  co a l -f i red power p l ant ( Bu h l  1 982 ) . 

If a l l n uc l ear weapons operat i ons  were re l oc ated to the I owa Army Ammun i t i on P l ant , t he max i mum 50-

ye ar do s e  commi tment of the maxi mum exposed i nd i v i d u a l and the maxi mum 50-ye ar pop u l at i o n  dose comm i tment 

wo u l d  be 2 . 5  m i l l i rem ( to bone )  and 0 . 94 person- rem ( to bone ) , respect i ve l y, for e ach year of expos u re . 

Th e maxi mum i nd i v i du a l  bone dose i s  0 . 2% of the Rad i at i on Protect i o n  St and ard ( US DOE  1980A ) and 0 . 9% of 

n at ural b ac kg ro u nd bone dose .  The 50-ye ar dose comm i tments to al l ot her org ans are l ess  t h an 0 . 2% of the  

R ad i at i o n  Protect ion  St and ard . 

These doses wo u l d  be accomp an i ed by a red uct i o n  at the P antex P l ant of max i mum i nd i v i d u al and 

popu l at i o n  50-year dose commi tment s . Th e doses at the Pantex P l ant aft er rel o c at i ng operat i o n s  to the Iowa 

Army Ammun i t i on P l ant are d i scus sed i n  Sect i on 4 . 1 . 6 . 4 .  

R ad i o l og i c a l  Effects 

I f  al l nuc l e ar weapons operat i ons were perfo rmed at the I owa Army Ammun i t i on P l ant , t h ere wo u l d  be an 

aver age added l i fet ime  ri s k  of cancer mort al i ty of l es s  t h an 1 ch ance in a b i l l i o n  per ye ar of expo s ure 

and add ed aver age r i sk of genet i c  d i sorder in offspri ng of l ess  t h an 1 d i so rder i n  a b i l l i o n  offspri ng per 

ye ar of expo s ure . Th e added  r i s k s  wo u l d be caused pri nc i pa l l y  by the re l e ase  of depl eted uran i um i n  

exp l o s i ve test i ng and from t he rel e ase of n at ur a l l y  occ urr i ng r ad i o n uc l i des i n  coa l . Th i s  wo u l d  be 

accomp an i ed by a red uc t i o n  in  the  Am ar i l l o area of the added r i sk  of c ancer mo rt a l i ty and of genet i c  

d i so rder i n  offspr i ng .  Th ese r i s ks are g i ven i n  Sect i on 4 . 1 . 6 . 4 .  
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The added r i s k s  of c ancer and genet i c  d i sorder  i n  offsp r i n g  to the 80 k i l omet er  ( 5 0 mi l e )  pop u l at i o n  

aro und the  I owa Army Ammun i t i on P l ant wo u l d  b e  l ess  t h an 0 . 001% o f  t hose from one year ' s  expos ure to 

n at u r a l  h ac kqro u nd rad i at i o n  ( 13u h l  1982 ) . 

So l i d  R ad i o act i ve Wastes  

A pro g r am for h an d l i ng so l i d r ad i o act i ve wastes wo u l d  be est ab l i s hed s i m i l ar to  t he  e x i st i ng program 

at the  Pantex  Pl ant . Al l so l i d  rad i o act i ve wast es  v>'O u l d be pac k aqed  and sent to an approved rad i o act i v e  

waste d i s po s al s i te o r  the Nevada Test S i t e .  

4 . 1 . 6 . 3  H anford  S i te--Env i ronment al  R ad i at i o n  and R ad i o act i v i ty 

R ad i o act i ve R e l eases  

Re l o c at i ng al l n u c l ear we apo ns  operat i ons  to the  H anford S i t e  wo u l d  resu lt  in  t h ree new so urces of  

r ad i o act i v e emi s s i on s . Th ese  wo u l d  be sm a l l atmosp he r i c  re l eases of dep l eted uran i um from dyn am i c  test i ng ,  

t r i t i um rel e ases from operat i on s ,  and n at u r a l l y  occ urr i ng  r ad i o act i v i ty from the  c o a l - f i red power p l ant . 

R ad i o l og i c a l  Doses 

The H anford S i te a l tern at i ve wo u l d  res u l t  in  sma l l p rojected do ses from operat i o n al re l e ases  of 

r ad i o act i ve mat er i al s .  The max i mum i nd i v i d u a l and pop u l at i o n 50-year do s e  comm i tment s are 0 . 35 mi l l i rem to  

bone and  0 . 4  person- rem to bone ,  res pect i ve l y , for each ye ar of expo s u re . Th i s  max i mum i nd i v i d u al bone 

dose  i s  0 . 02% of the  Rad i at i o n Prot ect i o n St andard  ( USDOE 1980A ) . Al l other  org an  50-year dose 

comm i tment s ,  i nc l ud i ng who l e  body, are smal l er percent ages of t he i r  respect i ve R ad i at i on P rot ect i o n  

St and ard ( Bu h l  1982 ) . Rad i at i on dose at t h e  Pantex  P l ant aft e r  rel ocat i o n o f  operat i ons  i s  d i s cus sed i n  

Sect i on 4 . 1 . 6 . 4 .  

R ad i o l o g i c a l Effects 

R e l o c at i on of n u c l ear weapons operat i ons to the  Hanford S i t e  wo u l d  res u l t  i n  an  added l i fet i me r i s k  

of  c ancer  mo rt a l i t y t o  a n  average memb er o f  t h e  pub l i c  l i v i ng wi th i n  80 k i l omet ers  ( 5 0  m i l es )  o f  t h e  

p roposed f ac i l i ty of l ess t h an 1 ch ance i n  a b i l l i on for e ach  year o f  expo s ure .  The co rrespon d i ng added 

r i s k of genet i c  d i sorder i n  off s p r i ng i n  the Hanford Si t e  are a i s  est i mat ed to be l es s  t h an 1 di sorder i n  

a b i l l i on offspr i n g .  Over 99% of the  added r i sks  wo u l d  res u l t  from r e l e ases of dep l eted u r an i um i n  

e xp l os i ves  test i n g and the re l e ase of nat ur a l l y  occ urr i ng  r ad i onuc l i des i n  co a l . Th e ri s k s  of c ancer  

mort a l i ty and  genet i c  d i so rder i n  offspr i ng are  l ess t h an 0 . 001% of t hose  f rom a 1 -ye ar expos ure to 

n at ur a l  b ac k ground r ad i at i on .  Th i· s wo u l d  be accomp an i ed by a reduct i on of r i s k s  i n  t he  Am ar i l l o area as 

d i s cus sed in  Sect i on 4 . 1 . 6 . 4 .  

So l i d R ad i o act i ve Wastes  

A p rogr am for h and l i ng t h ese add i t i on al so l i d r ad i o act i ve wastes  at H anford S i te wo u l d  be  

est ab l i s hed . Th ese wastes  wo u l d be  p ac k aged and d i s po s ed of at Hanford  Si t e  or  some ot her  approved 

r ad i o act i ve waste d i spo s al are a .  
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4 . 1 . 6 . 4  Termi n at i on--Env i ronment al  R ad i at i on and R ad i o act i v i ty .  

There wo u l d  b e  essent i a l l y n o  rad i o act i ve re l eases from t he P antex P l ant aft er re l ocat i on of  

operat i o n s  to  al tern at i ve s i t e s , except for  no rmal tran sport of  wi ndb l own uncont am i n ated background  soi l .  

I t  i s  ass umed t h at the f i r i ng s i tes and b u rn i ng ground wo u l d  be decont am i n ated to b ac kgro und l eve l s .  

Decontam i n at i o n  of these  areas el i m i n at es a so urce o f  dep l eted urani um t h at co u l d h ave been resus pended 

from t he s o i  1 and t r an s ported o ffs i t e .  

Mi n ute r ad i o act i ve mat er i a l re l eases may occur from resuspen s i on of so i l  d ur i ng exc av at i on o f  t h e  

f i r i ng s i tes  and burn i n g ground , b ut these  re l e ases wo u l d b e  neg l i g i b l e  bec ause  o f  procedures for 

contro l l i ng d ust and t he rad i o n uc l i de re l ease rates . 

R ad i o l og i c a l  Do s es 

S i nce rad i o act i ve re l eases from the P antex P l ant wo u l d  be neg l i g i b l e ,  the o n l y  pos s i b l e  r ad i at i o n  

doses  �'>�J u l d  res u l t  from dep l eted  uran i um ,  and t o  a l es s er ext ent from tr i t i um ,  ass umed t o  h ave been 

depo s i t ed o ff s i t e  d u r i ng p ast operat i ons . Even t hough  me asurements c annot detect any off s i te i ncrement s 

of uran i um or t ri t i um above n at u r a l  b ackground  ( Sect i o n  3 . 2 . 6 . 1 ) , t h i s  ev al u at i on ass umed some must have 

been depo s i t ed and comp uter mode l i ng was u sed to est i m ate the amo u nts . Based on t h ese t h eoret i c a l  

ca l c u l at i o ns , t h e  organ rece i v i ng the h i g hest fr act i on of  the Rad i at i on Protect i on St andard i s  bon e .  Th e 

50-year dose comm i tment to bone for the max i mum exposed i nd i v i d u a l  was est i mated to be l ess  t h an 0 . 01 

m i l l i rem per ye ar of expos ure . Th i s  bone dose i s  l es s  th an 0 . 001% of the Rad i at i on Protect i on St and ard 

and i s  appro x i mat e l y  0 . 001% of  the dose to bone from n at ura l  b ac kgro und r ad i at i on .  

The 50-year pop u l at i on dose commi tment to bone i s  0 . 05 person-rem per year of expos ure for t h e  

po p u l at i o n l i v i ng wi t h i n  a n  SO-k i l omet er ( 50-mi l e ) rad i u s of t h e  Pantex P l ant . Th i s  d o s e  i s  l ess  than  

0 . 001% of t he n at ura l  b ac kground rad i at i on  dose to  bone rece i ved by t h i s  popu l at i o n .  

R ad i o l o g i c a l  E ffects 

The aver age added r i sk of both c ancer mo rt a l i ty and of genet i c  d i so rder in offspr i ng for t h e  

popu l at i on l i v i ng wi t h i n  8 0  k i l omet ers ( 50  mi l es )  of t h e  P antex P l ant wo u l d b e  l es s  t h a n  1 ch ance i n  a 

b i l l i on per ye ar of expo s ur e .  The c ancer and genet i c  r i sks  are l ess  t h an 0 . 001% of the c ancer and genet i c  

r i s k s  i nc urred by t h i s popu l at i o n  from one year ' s  expo sure  to backgro und rad i at i on . 

4 . 1 . 7  Energy Reso urces 

4 . 1 . 7 . 1  P antex P l ant--En ergy R eso urces 

Tab l e  4 . 1 . 7 . 1-1 s hows the tota l  en ergy requ i r ements pred i cted for t he var i o us opt i ons  ( Schn urr 

1982A ) . Any construct i on opt i on wi l l  res u l t  in  an energy s av i ng s  for operat i o n s  bec ause  new fac i l i t i es 

wo u l d  be b u i l t  to meet Dep artment of Energy B u i l d i ng Energy Perfo rmance St and ards ( USDOE 1978 ) . It i s  

ass umed t h at ce i l i ng i ns u l at i o n  and an automat ed energy man agement system wi l l  be added to t h e  rema i n i ng  

o ld  b u i l d i ng s .  P red i cted tota l  annua l  energy use for the P antex P l ant opt i ons were obt a i ned by add i ng the  

ann u a l  l i ght i ng and process  energy con s umpt i o n  to  the heat i ng and coo l i ng energy req u i rement s .  
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1 .  
2 .  
3 .  
4 .  

TABLE  4 . 1 . 7 . 1 -1  

TOTAL ENERGY CONSUMPT I O� FOR  PANTEX P LANT OPT I ONS* 
( expres sed as mi l l i on  k i l owatt ho urs ) 

Opt i on N at u r a l  Gas E l ect r i c i ty 

New const ruct i on 75  37 
Major  upgrade 83 44 
Major repl acement 61 36 
Ex i st i ng f ac i l i t i es 1 1 2  4 1  

Tot a l  

1 1 2  
1 2 7  
9 7  

153 

*Based on  the  h e at i ng and coo l i ng requ i rements for a l l f ac i l i t i es p l us proces s  
energy con s umpt i on .  

The peak dem and for e l ect r i c i ty i n  1 980 was 7800 k i l owatt s .  The co a l - f i red cogenerat i on p l ant wo u l d 

produce 2900 k i l owat t s  of e l ect r i c i ty .  The add i t i on of t h at p l ant al o ng wi t h  proposed  energy co nservat i on 

me as ures wo u l d  red uce demand for e l ect r i c i ty gener at ed off s i te by more t h an 50% . 

4 . 1 . 7 . 2 Iowa  Army Ammun i t i on P l ant --Energy Resources  

For Opt i on 1 ( p art i al re l oc at i o n )  the  ass umpt i on i s  m ade t h at energy conservat i on me asures are  

app l i ed to o l d  b u i l d i ng s  at ?oth Pantex  P l ant and  Iowa  Army Ammun i t i on P l ant and  t h at the  new co nst ruct i on 

meets b u i l d i ng energy perform ance st and ard s .  For Opt i on 2 ,  the tot a l l y  new p l ant i s  s i m i l ar to P antex 

P l ant Al ternat i ve ,  Opt i on 3 .  Based on these  assumpt i o n s ,  the res u l t s  of the energy ut i l i z at i on  an a l ys i s  

are presented i n  T ab l e  4 . 1 . 7 . 2-1 . 

TABLE  4 . 1 . 7 . 2-1  

TOTAL ENERGY CONSUMPTI ON* FOR I OWA ARMY AMMU N I T I ON PLANT OPT IONS  
( expres s ed as  mi l l i o n k i l owatt  ho urs ) 

Opt i on 

P art i al re l oc at i o n** 
Tot al re l oc at i o n  

N at u r a l  Gas 

99 
82 

E l ect r i c i ty 

46 
43  

Tot a l  

145  
125  

*Based on the heat i ng and coo l i ng requ i rements for  a l l fac i l i t i es p l us proces s 
energy consumpt i o n .  

**Th i s  i nc l udes u s age at bot h  t h e  Iowa Army Ammun i t i o n  P l ant and the Pantex P l ant . 

The peak demand for e l ectr i c i ty gene r ated offs i te wo u l d  be i n  the r ange of 5000 to 8000 k i l owatts for 

Opt i on 1 and l ess  t h an 2500 k i l owatts  for Opt i o n  2.  Th i s  cou l d  be s upp l i ed by the  Un i on El ect r i c Comp any 

of St . Lo u i s w i t h o ut add i t i o n al gener at i ng c ap ac i ty.  The dem and at the  I owa Army Ammun i t i on P l ant wo u l d  be  

about 0 . 1% of  Un i on E l ectr i c ' s  tot al  gener at i ng capac i ty of  6 . 967 mi l l i on k i l owat t s . 

For Opt i on 2 ,  the add i t i on of the coa l - f i red cogenerat i on p l ant wo u l d  rep l ace n at ura l  g as as an 

energy source wi th  coa l . The cogenerat i o n  p l ant � u l d  prov i de st e am for heat i n g and process  use  as we l l  as 

e l ect r i ca l  energy at a r ate of 2900 k i l owatts . 
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Effects  i n  the v i c i n i t y  of the  Pantex  P l ant expect ed aft er rel o c at i ng operat i o ns  at the  Iowa Army 

Amun i t i o n  P l ant are d i scus sed i n  SeCt i o n  4 . 1 . 7 . 4 .  

4 . 1 . 7 . 3  H anford S i t e--Energy Resources 

The H anford S i te A l t ernat i ve ( tot al re l oc at i on )  requi res the const ruct i on of a l l new fac i l i t i es .  The 

tota l  energy requ i rement s for t h i s  a l t ernat i ve are g i ven  i n  Tab l e  4 . 1 . 7 . 3-1 . 

Opt i o n  

TABLE 4 . 1 .  7 .  3-1 

TOTAL ENERGY CONSUMPT ION FOR HANFORD S ITE ALTERNATI VE* 
( expressed as mi l l i on k i l owatt ho urs ) 

N at u r a l  Gas E l ect r i c i ty 

Tot a l  r e l o c at i on  69  35 

Tot a l 

1 04 

*Based on the  heat i ng and coo l i ng requi rement s for a l l fac i l i t i es p l us process  
energy con s umpt i o n .  

The add i t i on o f  a co a l - f i red cogenerat i on  p l ant wo u l d  pro v i de al l st eam requ i rement s and 2900 

k i l owat t s  of e l e ct r i c a l  energy . The peak demand for offs i t e  e l ect r i c i t y  wo u l d  be appro x i mat e l y  1000 

k i l owat t s .  Th i s  cou l d  be supp l i ed by the Bo nnev i l l e  Power Adm i n i st r at i on  syst em ( t ot al 1981 generat i ng 

c apac i t y ,  17 mi l l i o n  k i l owat t s )  wi t ho ut add i t i o n a l  generat i n g  cap ac i ty .  

Effects i n  the v i c i n i ty o f  the P antex P l ant expected aft er re l oc at i ng operat i ons  at the H anford S i t e  

are d i s c u ss ed i n  Sect i o n  4 . 1 . 7 . 4 .  

4 . 1 . 7 . 4 Termi n at i on--Energy R esources 

No energy for h e at i ng and coo l i ng at the P antex P l ant wo u l d  be requ i red . The net ann u al energy s av i ng 

comp ared to the  "no act i on "  al t ern at i ve I'Kl u l d  be 153 mi l l i o n  ki l o watt hours . 

4 . 1 . 8 Emp l oyment and Pop u l at i on  

4 . 1 . 8 . 1  P antex  P l ant --Emp l oyment and  Popu l at i on 

Opt i o n  1 ( New Con st ruct i o n )  

The comb i n ed const ruct i on and operat i ng emp l oyment l eve l s  at t h e  P antex P l ant wi l l  i ncrease by 

appro x i m at e l y  8% abo ve current l eve l s .  I n  v i e w  of  the re l at i ve l y  sma l l i ncrease  in the ent i re Amari l l o 

t r ade area ( 11 count i e s :  H art l ey, Moo re , H utch i n son ,  O l d h am ,  Potter , Carson , Deaf Smi t h ,  R anda l l ,  

Armstron g ,  Castro , and Swi sher ) , no neg at i ve popu l at i on  impacts are proj ect ed from const r uct i on or  

operat i on act i v i t i es .  I n  a l l pro b ab i l i ty,  work force requi rements c an be met by the l oc al re s i d ent l abor 

sup p l y  ( � app 1982 ) . 
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Opt i on 2 ( Major Upgrade )  

A l l l abor force requi rements c o u l d  be met by l oc al workers ; t h u s ,  no neg at i ve pop u l at i on i mp acts are 

projected . If the proj ect i s  const r ucted over a 5-ye ar peri od , the bas i c  emp l oyment i s  projected to peak 

at 1000 jobs  in  the th i rd ye ar const ruct i o n .  Nonb as i c  emp l oyment wo u l d  add 680 s erv i c e-re l ated jobs . 

Howeve r ,  i f  the s ame t as k s  are comp l eted  i n  8 ye ars , emp l oyment \\l:l u l d  be abo ut 858 b as i c  wo rkers and 583 

nonb as i c  worker s .  The operat i ng work force wo u l d  r i se from the pres ent 2400 workers to appro x i m at e l y  2600 

emp l oyee s  ( TEC  1982 ) .  

Opt i on 3 ( Major Rep l acement ) 

There wo u l d  be few, i f  any, s i g n i f i c ant popu l at i on ch anges i n  t he Amar i l l o t r ade area from e i t her the  

5 or  8-year con st ruct i o n  scen ari os ev a l u ated  fo r th i s  opt i o n .  Sever a l  l o c a l  offi c i a l s  be l i eve an  amp l e 

s upp l y  of workers c an be fo und wi t h i n  commut i ng d i st ance ( R app 1982 ) .  Howev er , an extreme c ase scenar i o  

proj ect s t h e  i n-m i g rat i on o f  abo ut 2110 bas i c  and nonb as i c  .....:J r kers add i ng a tot a l  o f  5800 \\l:lrkers  and 

the i r  f am i l i es to the are a .  The construct i on co u l d  res u l t  i n  a t emporary i ncrease of about 2% i n  t h e  

pop u l at i on  of  the Am ari l l o  trade are a under extreme co nd i t i o ns . As wi th  Opt i on s  1 and 2 ,  the  permanent 

operat i ng work force wo u l d  i ncrease by 200 jobs ( TEC  198 1 ,  TEC 1982 ) . 

Opt i on 4 ( No Act i o n )  

No new po p u l at i on and emp l oyment i mp acts wo u l d  occ u r .  

4 . 1 . 8 . 2  I owa  Army Ammun i t i on P l ant --Emp l oyment and Popu l at i on  

Opt i o n  1 ( P art i a l R e l oc at i o n )  

No negat i ve emp l oyment or pop u l at i on i mp acts are expected . To comp l et e  the project i n  2 years , t h e  

co nstruc t i o n  .....:1 r k  force .....:1 u l d emp l oy a n  est i m at ed 100 bas i c  \\l:l r k e r s  and 6 8  nonb a s i c .....:J r kers  duri n g  peak 

const r uct i on per i o d s . If  the s ame proj ect was com p l et ed in 3 years , peak emp l o yment wo u l d  l evel  off at 85  

b as i c  and  58  nonb as i c  .....:1r kers . The perman ent operat i ng \\l:l r k  force i s  proj ected to add  1000 

new jobs at B ur l i n gton and 100 n ew jobs at Amar i l l o .  The res i d ent l abor s up p l y  is adequ ate to meet a l l 

needs wi thout  i n-mi gr at i o n  of new pop u l at i on ( Rapp 1982 ) .  

Opt i on 2 (Tot a l  R e l o c at i o n )  

No neg at i ve pop u l at i on c h ang�s are proj ect ed even under the  hypoth et i c al ext reme c ase scen ar i o . 

Dur i ng the peak const ruct i o n  per i od , the  popu l at i on co u l d  be expect ed to r i se  l es s  t h an 5% above the 1980 

census  co unt i n  t he southeast Iowa t r ade area .  Th i s  ev al u at i on co n s i d ered t he i mp l i c at i on of comp l et i ng 

t h e  construct i o n  i n  ei t her  5 or 8 years . The fa i r l y  l arge const r uct i on \\l:l r k  force req u i red to comp l et e  

t h e  proj ect i n  5 years wo u l d  emp l oy appro x i mat e l y  1800 b a s i c  workers and 1 224 non b as i c  wor kers d ur i ng peak  

peri ods . In  cont r ast , an  8-ye ar per i o d  \\l:l u l d  emp l oy an  est i m ated  1526 bas i c  and 1038 no nb as i c  .....:J rkers . Th e 

ext reme c ase scen ar i o  proj ects i n -mi gr at i on of 740 s i ng l e  workers and abo ut 1400 f ami l i es tot a l i ng abo ut 

5100 persons , i nc l ud i ng 960 schoo l - age  ch i l dren . Th e expect ed d i st r i b ut i on of i n-m i g r ant workers and 
f ami l i es projects a one-t i me growth i n  pop u l at i on of l ess  t h an 8% i n  B ur l i ngton and West B ur l i ngton and a 

4 . 6% i ncrease i n  scho o l  enro l lments . The ba l ance of the new growt h  i s  proj ect ed i n  set t l ement pat t erns  

s i m i l ar to  the present Iowa Army Ammun i t i on P l ant work  force .  Th i s  growth i s  w i t h i n  accept ab l e  ann u al  

growt h  g u i de l i nes  as d i s c u s sed in  det a i  1 i n  Rapp 1982 ( I JS  1980A , I JS 198 1 B ) .  
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Upo n comp l et i o n ,  the new p l ant wo u l d  emp l oy a permanent work  force of 2600 workers . Th e l abor  force 

( except for spec i al s k i l l s )  wou l d  be f i l l ed by l ocal  res i dents present l y  fo und wi t h i n  commut i ng d i st ance 

of  the p l ant s i t e  ( I JS 1981A ) .  

Effects i n  the v i c i n i ty of the P antex P l ant expected aft er re l oc at i ng operat i ons at the I owa Army 

Ammun i t i o n  Pl ant are d i scussed  i n  Sect i o n  4 . 1 . 8 . 4 .  

4 . 1 . 8 . 3  H anford S i te--Emp l oyment and Po p u l at i on  

The Tri - C i t i es t r ade area  ( Fran k l i n  and Benton Co unt i es )  cou l d supp l y  the const ruct i on work force 

requi red for con struct i on act i v i t i es . Th i s  is pJrt i cu l arl y true  in v i ew of the cance l l at i on of  proposed 

constr uct i on act i v i t i es of the Wash i ngton P ub l i c Power Supp l y  System . 

I n  the s ummer of 1980 , Was h i ngton P ub l i c Power Supp l y  System emp l oyed a t empor ary construct i on work  

force t h at was  near l y  three t imes the s i ze of  the l argest requ i rement projected to construct a new p l ant . 

A dec i s i on to re l o c ate n u c l ear we apon operat i ons at H anford S i t e  wo u l d  perm it  an order ly  t r ans i t i on of 

needed wor kers wi th  l i tt l e  or no i n-mi gr at i on  of const ruct i on workers  to the Tr i -C i t i es trade are a ( WES 

1982 ) . 

Th i s  eva l uat i on con s i dered a 5-ye ar and an 8-ye ar scenar i o .  The s hort er per i od i s  project ed to emp l o y  

1800 bas i c  workers  and 1224 nonb as i c  wor kers dur i ng pe ak construct i o n  per i ods . Th e 8-ye ar scen ar i o  wo u l d 

emp l oy about 460 fewer workers . The ext reme c ase scenar io  wo u l d  represent abo ut a 2 . 5% net growth i n  the  

tot a l  popu l at i on of the Tr i -c i t i es trade are a over  the 1980 cens u s  count ( Rapp 1982 ) . 

Upon comp l et i on of the const ruct i o n ,  t he new p l ant wo u l d  emp l oy a permanent work force of 2600.  The 

job requ i rement s are expect ed to be fi l l ed by l o c a l  workers ( WES 1982 ) .  

Effect s i n  the v i c i n i ty of the P antex P l ant expected after re l oc at i ng operat i ons at the Hanford S i t e  

are d i scussed  i n  Sect i o n  4 . 1 . 8 . 4 .  

4 . 1 . 8 . 4 Termi n at i on - -Emp l oyment and Popu l at i o n  

Termi n at i on o f  n uc l e ar weapons operat i ons at the P antex P l ant wo u l d  res u l t  i n  t h e  d i rect l o ss  o f  2400 

jobs  at the Pant ex  P l ant . As each Pantex Pl ant job generat es abo ut 1 add i t i o n a l  job , the termi n at i on wo u l d  

a l so impact anot her 2400 work ers i n  the Amari l l o t r ade are a .  Therefore ,  t h i s  a l ternat i ve wo u l d  affect 4800 

wor kers or abo ut 5 . 5% of the l abor force i n  the Amari l l o trade are a and abo ut 4 . 7% of the popu l at i o n 

re s i d i ng w i t h i n  commut i ng d i st ance of the P antex P l ant ( Rapp 1982 ) . 

4 . 1 .  9 Econom i c s 

4 . 1 . 9 . 1  P antex P l ant -- Eco nomi c Asses sment 

Opt i on 1 ( New Co nst ruct i o n )  

No negat i ve econom i c  i mp acts are project ed . Emp l oyment o f  an est i mated 459 b a s i c  const ruct i o n  workers 

and 3 12  nonb as i c  workers wo u l d  add a tot al  of $18 . 4  mi l l i on in  ann u a l  p ayro l l s  dur i n g  the peak 
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const ruct i on per i od . Th e new payro l l s  wo �l d  add appro x i m at e l y  0 . 5% to the  tot al  ret ai l  s a l es reported for 
the Amari l l o t r ade  area in 1 981 . The l oc al sh are of supp l i es and const ruct i on mater i al  purchases h as not 
b een determ i n ed ( Rapp 1982 ) . 

Th i s  Opt i on wo u l d  add abo ut 200 new permanent jobs at t he P antex P l ant . The 8 . 3% i ncrease  over 
pres ent Pante x  P l ant l eve l s in  bot h bas i c  and nonb as i c  annua l  payro l l s  tot a l s  near l y  $8 . 7  mi l l i o n .  Th e 
economi c benef i t  i n  t erms of ret ai n  s a l es co u l d  add about 0 . 3% to ret ai l  s a l es of the area ( Rapp 1982 ) . 

Opt i on 2 ( Major Upgrade )  

No negat i ve econom i c  i mp act s are  projected . Tot al  annua l  p ayro l l  and r e l at ed eco nom i c  benef i ts wo u l d  
range  from $34 mi l l i o n  t o  $40 mi l l i o n ,  depen d i ng  upon l engt h o f  t h e  const ruct i on per i od ( 5  years o r  8 
years ) .  S i m i l ar l y, ret ai l  s al es i n  the  Amari l l o t r ade area co u l d  i ncrease appro x i mat e l y  1 . 0% to 1 . 2% above 
the 1981 tot a l  s a l es  ( Rapp 1982 ) .  

Th i s  opt i on a l so wo u l d  add 200 new perm anent jobs , resu l t i ng i n  comb i ned b a s i c  and nonb as i c  annua l  
p ayro l l s est i mat ed to tot al  $6 . 5  mi l l i o n . Th e i ncrease wo u l d  add on l y  0 . 2% to t he tot a l  ret ai l  s al es i n  
the t r ade area ( R app 1982 ) . 

Opt i o n  3 ( Major Rep l acement ) 

No negat i ve economi c i mp acts are proj ected . The annua l  p ayro l l  for t he p eak const ruct i on act i v i ty 
v ar i es  wi t h  the  l ength  of the  construct i o n  per i od ( 5  to 8 years ) .  Thu s ,  peak ann u a l  payro l l s co u l d  range 
from $59 m i l l  i on to $64 m i l l  i o n .  Ret a i l  s a l es are proj ected to  range between 1 . 4% to 1 .  9% above t he 1981 
tot a l s in the Amari l l o  t r ade area  ( Rapp 1982 ) . 

As w i t h  P antex P l ant Opt i ons 1 and 2 ,  t h i s  o pt i on wo u l d  add o n l y  200 new permanent jobs res u l t i ng i n  
an i ncrease  i n  b as i c  and no nbas i c  an n u a l  p ayro l l s tot a l l i ng $8 . 7  m i l l i o n . Th e i ncrease wo u l d  add on l y  0 . 3% 
to the  tot al  ret a i l s a l es i n  t he Amari l l o trade area ( R app 1982 ) . 

Opt i o n 4 ( No Act i o n )  

No neg at i ve economic  i mp acts are projected . The peak annual p ayro l l  for co nstruc t i on al r e ady underway 
wo u l d  be abo ut $8 . 7  mi l l i o n . Ret a i l s a l es  v.o u l d be about 0 . 3% above  the  198 1 l eve l  i n  the  Amar i l l o trade 
are a .  

4 . 1 . 9 . 2  I owa Army Ammun i t i o n  P l ant--Economi c Asses sment 

Opt i o n 1 ( P art i a l R e l o c at i o n )  

No negat i ve eco nom i c  i mp acts are p rojected . 

A 2-year const ruct i o n  scenar io  generates $4 . 4  m i l l i on i n  ann u al p ayro l l s d u r i ng peak co nst ruct i o n  
ye ars vers u s  a $3 . 7  m i l l i o n peak ye ar payro l l  i n  a 3-year sce n ar i o .  I ncreases  i n  ret a i l sa l es wo u l d  be 
about 0 . 3% i n  t he So ut h e ast I owa t r ade area ( R app 1 982 ) . 

P art i a l re l oc at i on wo u l d  add appro x i mat e l y  1000 permanent new jobs at t he I owa Army Ammun i t i on P l ant . 
The i ncrease  a l most  exact l y  doub l es the current Iowa Army Ammu n i t i o n  P l ant wo rk force and wo u l d res u l t  i n  
an econom i c  benef i t  o f  $37 m i l l  i on i n  b as i c  and nonbas i c  ann u al p ayro l l s .  The eco nom ic  benef i t  i n  ret ai l  
s a l es wo u l d add abo ut 2 . 8% to the 1981 ret ai l  sa l es  of  t he  So uthe ast Iowa t r ade  are a  ( R app  1982 ) . 
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Opt i o n  2 (Tot a l  Re l o c at i on )  

No negat i ve economic  i mp acts are proj ect ed for t h e  are a .  

The eva l u at i on con s i dered comp l et i on o f  t h e  project i n  t wo  t i me frame s ,  e i t her 5 ye ars or  8 years . 

Th e l onger t i me per i od wo u l d  perm i t  sma l l er work force l eve l s i n  pe ak co nst r uct i on ye ars . Payro l l s  wo u l d 

v ary from $67 m i l l i on to $ 79 m i l l i on i n  peak const ruct i ':Jn years and re l ated ret a i l s a l es wo u l d  v ary from 

5 . 1% to  6 . 0% above the 1981 l ev e l  repo rt ed fo r the  So ut h e as t  Iowa trade are a ( R app  198 2 ) . 

Upon comp l et i on ,  t he new p l ant wo u l d  emp l oy abo ut 2600 permanent worker s .  The new p ayro l l  generat ed 

by these  perm anent jobs at the  p 1 ant and near 1 y 2600 nonb as i c jobs i s  est i mat ed to tot a 1 $96 mi 1 1  i on 

annua l l y  ( Rapp 1982 ) . Ret ai l  s a l es i n  t he Sout heast I owa t rade area wo u l d  i ncrease an est i mated 7 . 6% above 

the 1981 l e ve l s .  

I n  Amari l l o ,  t he effects of c l o s i ng the P antex P l ant wo u l d  be as descr i bed i n  Sect i on 4 . 1 . 9 . 4 .  

4 . 1 . 9 . 3  H anford S i t e--Econom i c  Asses sment 

No negat i ve economi c  i mp act s are project ed . 

The eva l u at i on cons i dered compl et i on of const r uct i on i n  e i t her 5 or 8 ye ars . Total  annua l  p ayro l l s  

are projected to range between $70 mi l l i o n to $83 mi l l i on .  S i m i l ar l y ,  ret ai l sa l e s  i n  t he  trade are a are 

proj ected to r i se from 3 . 6% to  4 . 3% above 1981 l eve l s .  Impl ement at i on of t h i s  opt i on c annot i gno re the 

rea l i ty of dec l i n i ng const ruct i on at  the Hanford S i t e ,  wh i c h  recent l y  emp l oyed a work fo rce three t i mes 

t he s i ze of t h at project ed in the  ext reme c ase  scenar i o .  Current const ruct i on act i v i t i es pro v i de t h e  

pot ent i a l f o r  a n  economi c  "b ust cyc l e "  b y  1983 . However , re l oc at i on of nuc l e ar we apons operat i ons  at 

Hanford S i te co u l d  red uce t he potent i a l b ust by s l owi ng t he popu l at i on dec l i ne w i t h  new const ruct i on 

opport un i t i es i n  t he  Tr i - C i t i es trade area ( Rapp 1982 ) .  

The new p ayro l l  generat ed by 2600 permanent jobs at the  P l ant and near ly  2600 nonb as i c  jobs i s  

est i m ated  to tot al  over $ 1 1 7  mi l l i on  ann u al l y .  The new payro l l s  wo u l d  i ncrease  t he  ret a i l sa l es  i n  t he  

area by  abo ut 6 . 0% above the  1981 l evel  ( R app 1982 ) . 

Effect s i n  t he v i c i n i ty of t he P antex P l ant after re l oc at i ng at t he Hanford S i te are d i s c us sed i n  

Sect i o n  4 . 1 . 9 . 4 .  

4 . 1 . 9 . 4  Term i n at i on-- Economi c Assessment 

S i g n i f i c ant negat i ve econom ic  i mp acts are proj ected in the Amar i l l o area if the P antex P l ant 

operat i o ns  were term i n ated . Based upo n a rat i o  of buyi ng  i ncome to ret ai l  s a l es  ( 64 . 5% ) , c l o s i ng the  

P antex P l ant wo u l d  cost $54 . 9  mi l l i on to an n u al ret a i l  s a l es ( 3% of the  1981 tot al ) i n  the Am ari l l o t r ade  

area . Ot her l o s s e s  wo u l d i nc l ude approx i mat e l y  $65  t ho u s and per ye ar i n  Fed era l  i '!lpact funds pa i d to the 

l oc al school  d i st r i ct s  ( R app 1982 ) . 

The P antex P l ant pro v i des i m po rt ant economi c  st ab i l i ty to t he ent i re P an h and l e  Reg i on of Tex as . 

A l t ho ugh  i t  i s  di ff i c u l t to measure the fu l l economi c  i mp l i c at i o n s  of term i n at i o n ,  espec i a l l y i n  v i ew of 
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the current eco nom i c changes tak i ng p l ac e i n  the n at i on ,  the act i o n  wo u l d neg at i ve l y  i mp act the economy of 

the area for at l e ast 5 years under any foreseeab l e  c i rc umst ances ( R app 1982 ) . 

4 . 1 . 10 Commun i t y  Resources 

4 . 1 . 10 . 1  P antex P l ant--Commun i ty Reso urces 

Opt i on 1 ( New Construct i o n )  

No add i t i o n al demands o n  comm u n i ty resources are pro j ect ed . 

Opt i o n  2 ( Major Upgr ade )  

A l l  jobs  wi l l  be f i l l ed by l oc al l abor ;  t h i s avo i ds negat i ve i mp acts upon commun i ty reso urces . 

Opt i o n  3 ( Major Rep l acement ) 

Ho u s i ng .  I n  e ar ly  1982 , t here were many homes o n  the market i n  Amar i l l o .  However , h i gh pr i ces and 

cost l y  apartment rent a l s al so were not ed . Th erefo r e ,  hous i ng short ages may occur i n  Amari l l o unt i l mob i l e  

home p ark const ruct i on c atches up to new d emand . I n  an ext reme c ase scenar io  d u r i ng the peak construct i on 

per i od , the Amari l l o trade are a  wo u l d  g a i n appro x i mat e l y  5800 new res i dent s ( an est i m ated 740 s i n g l e 

workers and abo ut 1400 f am i l i es ) .  Typ i c a l l y, abo ut 50% of m i g r ant co nst ruct i o n  wor kers br i ng the i r mob i l e  

homes ; the b a l ance rent o r  b uy hous i ng .  Appro x i m at e l y  90% of the mi g r ant wo r k  fo rce and fami l y  members 

( ab o ut 5200 tot a l )  are expected to l oc ate in  the Amar i l l o St and ard Metropo l i t an St at i s t i ca l  area ( Potter 

and Rand a l l Co u nt i es ) . Th i s  wi l l  i nc rease  the popu l at i on  2 . 9% ab.ove the 1980 Un i t ed St at es  cen sus  co unt . 

The b a l ance of the  work force and f ami  1 i es wo u l d  pro b ab l y  l oc ate  i n  rura l  areas or i n  Borger , Canyo n ,  

P anh and l e ,  o r  perh aps Wh i t e  Deer .  At Panh and l e ,  the l ack  o f  new ho us i ng wi l l  req u i re t h at v i rt u a l l y  al l 

new growth be accommod at ed i n  worker-owned mob i l e  homes ( TEC  1982 ) . 

Ut i l i t i es . Ut i l i ty s erv i ces i n  the Amar i l l o t r ade area are ad equ ate for al l proposed act i ons  

( Am ar i l l o 1979 , Amari l l o 1980 ) . 

Educat i o n a l  System . No adverse i mp acts are expected w i t h i n  t he ed u c at i on al syst ems serv i ng P ant ex  

P l ant emp l o yees  ( Rapp 1982 ) . Appro x i m at e l y  900 add i t i o n a l st udent s are project ed fo r the  Amar i l l o 

I ndependent Schoo l D i st r i ct ( an i ncrease of 3 . 4% over the 1981 to 1982 enro l l ment ) .  At P anhand l e , yo unger 

f am i l i es wi th  few c h i l dren of schoo l age are expected if mobi l e  home space c an be found . Th e ext reme c ase  

scenar io  p l aces an est i m ated 25  ·to 30 add i t i o n al students of schoo l age  in  the commun i ty .  Th i s  represents 

a 4 . 4% i ncreas e over the current enro l l ment of 687 in the Panh and l e  I ndepend ent Di st r i ct ( R app  1982 ) . 

D ur i ng the peak const r uct i on per i od ,  another 65 to 70 st udents of const r uct i on worker f ami l i es are 

expected to be enro l l ed i n  st i l l  other scho o l  d i st r i ct s  wi th i n  commut i ng d i st ance of Pantex P l ant . 

H e a l t h  Serv i ce s .  Hea l th serv i ces i n  the Amari l l o area are cons i d ered ad equate to meet any projected 

growt h  assoc i ated wi th  al ternat i ve act i o n s  at the P ant ex  P l ant ( P RPC  1981 ) .  

P ub l i c  S afety Serv i ces . D ur i ng the const ruct i on per i od , the Amari l l o P o l i ce and F i re Dep artments wi l l  

need to add at l e ast s i x  add i t i o n a l  po l i ce  off i cers and fi ve f i ref i ghters  i n  ord er to mai nt a i n  the c urrent 
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rat i o  of p ub l i c  s afety off i cers per c ap i t a .  Dur i ng pe ak const ruct i o n ,  commuter traff i c  to the  Pant ex  P l ant 

may i ncrease 100% and , t herefore ,  wo u l d  requ i re add i t i on al l aw enforc ement bec ause of i ncreased congest i on 

at i ntersect i on s  and r a i l ro ad cro s s i ngs  near the  P l ant . Req u i red c ar poo l i ng and b us s i ng by the  gener al  

cont r actor may be j ust i f i ed espec i a l l y d u r i ng t he peak construct i on per i od ( R app 1 982 ) . 

Tran sportat i o n .  No s i g n i f i c ant i mp acts on t r ansport at i on fac i l i t i es are proj ected . 

Opt i on 4 ( No Act i o n )  

No comm un i ty reso urces are affect ed . 

4 . 1 . 10 . 2  I owa Army Ammu n i t i on P l ant --Commun i ty  Reso urces 

Opt i o n  1 ( P art i a l R e l o c at i o n )  

No negat i ve i mp acts are expected o n  any commun i ty reso urces . 

Opt i on 2 ( Tot a l  Re l o c at i o n )  

Ho us i ng .  On l y  B ur l i n gt o n ,  West B ur l i ngton ,  and Mi dd l etown are expected to experi ence t emporary 

hous i ng short ages i n  an extreme case  Iowa Army Ammu n i t i on P l ant scenar i o . Surround i n g count i es wi l l  be 

i mpacted l ess t h an 5%. Hous i ng needs wi l l  be met l arge l y  by ex i st i ng s urp l us hous i ng and mob i l e home 

s i t es . Many s i ng l e  I'«Jrkers  may rent rooms at sever a l  hot e l s  in Bur l i n gton or i n  the l arge homes i n  o l der 

res i dent i al areas of t he c i ty ( Bu r l i ngton 1981B ) .  

Ut i l i t i es .  No negat i ve impacts are e xpected ( Bu r l i ngton 1981B ) . 

Educat i o n a l  Syst ems . Few prob l ems wo u l d  occur as s ur p l us c ap ac i ty i n  ex i st i ng school  b u i l d i ngs wi l l  

perm i t  t i me l y  reno v at i on as needed . Under the extreme case Iowa Army Ammun i t i o n P l ant scen ar i o ,  an 

est i mat ed 350 add i t i o n al schoo l - age  ch i l dren wi l l  attend B ur l i ngton schoo l s  t h ro ugh the peak construct i o n  

per i od . Th i s  repres ent s abo ut 4 . 6% i ncrease  over 1981 en ro l l ment count s i n  B ur l i ngton  are a p ub l i c  and 

pr i v ate  schoo l s  ( Bur l i ngton 1 981B ) .  The rema i nder of the school  c h i l dren of wo rkers ( 610 )  wo u l d  be 

expected to be d i str i b uted  i n  schoo l  d i s tr i cts  s urround i ng Burl i n gton  i n  abo ut the s ame proport i on s  as for 

the  present I owa Army Ammun i t i on P l ant work forc e .  

He a l t h  Serv i c es .  No neg at i ve i mp acts are projected ( Bu r l i n gton 1981B ) .  

P u b l i c  S afety .  Under the ext reme c ase  scenar i o ,  the B ur l i ngton c i ty government may need to add t wo 

po l i ce off i cers and three fi refi ghters  i n  order to mai nt a i n  the present rat i o  per capi t a .  No other 

j ur i s d i c t i on i s  expected to be s i gn i f i c ant l y  i mp acted ( Bu r l i ngton 1981A ) .  

Transport at i on .  The potent i al for an add i t i o n al 2100 commut ers i n  the B ur l i ngton area wo u l d  create  

temporary new t r af f i c  prob l ems . Req u i red car poo l i ng and b us s i ng may be  just i f i ed ,  espec i a l l y dur i ng  the  

peak const ruct i on per i od .  

Effects i n  t he v i c i n ity of the P ant ex P l ant expected after re l oc at i ng operat i ons at the I owa Army 

Ammu n i t i o n  P l ant are d i scussed  i n  Sect i on 4 . 1 . 10 . 4 .  
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4 . 1 . 10 . 3  H anford  S i t e--Commun i ty Reso urces 

Unt i l  recent l y, the Tr i - C i t i es area suppo rted a const r uct i o n  work force th ree t i mes the s i ze of t h at 

ant i c i p ated  fo r the  Hanford S i te  al ternat i ve .  Imp act s upo n commun i ty resources are expected to be 

neg l i g i b l e  ( TCCC 198 1 ,  TCRERC 198 1 ,  USDOE 1980A, USDOE 19808 , WJS 1 980 , WJS 1981A,  WJS 1 9818 ) .  

Effects i n  t he v i c i n i ty of the P antex P l ant expected aft er re l oc at i ng operat i ons  at the H anford S i t e  

are d i scus sed i n  Sect i o n  4 . 1 . 10 . 4 .  

4 . 1 . 10 . 4  Termi n at i o n --Commun i ty Resources 

Termi n at i on of the P antex P l ant wo u l d  h ave a d i rect effect on comm un i ty reso urces as e v i d enced by 

emp l oyment and eco nom i c  reperc u s s i ons  d i s c us s ed i n  Sect i o ns  4 . 1 . 8 . 4  and 4 . 1 . 9 . 4 .  Th e p ub l i c  schoo l s  wo u l d  

l ose near l y  1100 st udents  and abo ut $65 thous and per year i n  Federal i mp act fund p ayment s .  The l o ss i n  

t ax revenue cou l d  exceed $21 . 2  mi l l i on ann u a l l y  ( R app  1982 ) . 

4 . 1 . 1 1 Cu l t ur a l  Reso urces and N at i ve Amer i c ans 

4 . 1 . 1 1 . 1  P antex P l ant - -tu l t ur a l  Reso urces and N at i ve Amer i c ans  

No k no wn arch aeo l og i c al or h i sto r i c al reso urces or s hr i nes or p l aces of N at i ve Ame r i c an re l i g i o u s  

wo rsh i p  � u l d be impacted . Al l s i tes  loc ated i n  t h e  Pantex P l ant arch aeo l og i c a l  s urvey were o ut s i de o f  

potent i al const r uct i on are as ( H ughes 1981 ) .  F u rt h er arch aeo l og i c al work at t h i s  s i te i s  c urrent l y  

unwarr ant ed . 

4 . 1 . 1 1 . 2  I owa  Army Ammun i t i on P l ant --Cu l t ur a l  Resources and N at i ve Amer i c an s  

No known h i stor i c al or arch aeo l og i ca l  resources o r  s hr i nes or ot her p l aces of N at i ve Amer i c an worsh i p  

wo u l d  be i mp acted . However ,  t h i s are a  h as never h ad a det a i l ed c u l t u r a l  reso urce s urvey.  Th e St at e 

H i stor i c Pres erv at i on Off i cer determi ned t h at s uch a survey of the  proposed const ruct i on s i t es wo u l d  be 

req u i red pr i o r  to const r uct i o n  act i v i t i es ( Anderson 1982 ) .  

4 . 1 . 1 1 . 3  H anford S i t e--H i stor i c and Arch aeo l og i c a l  R eso urces/Nat i ve Amer i c ans 

No k nown h i sto r i c al or arch aeo l o g i c al resources or s h r i nes or other p l aces of N at i ve Ame r i c an wor s h i p  

wo u l d  b e  impacted . Nat i ve Amer i c ans  l i v i ng i n  the v i c i n i ty o f  t h e  Hanford S i t e  m ay co n s i der po rt i o n s  of 

the S i te as homel and or as h av i ng re l i g i o us s i gn i f i c ance . 

The H anford D i tch ( a  pot ent i al l y e l i g i b l e  c and i d ate for the Nat i on a l  Reg i ster of � i stor ic  P l ace s )  

crosses t h e  propo s ed f i r i ng s i t e  are a ,  and a l arge number of  arc h aeo l og i c a l  s i tes  ex i st adj acent t o  the  

Co l umbi a R i ver . Therefore ,  the St ate H i stor ic  P reserv at i on Offi cer determ i ned t h at a det ai l ed c u l t ura l  

resources s urvey � u l d  be requ i red before any co nstruct i o n  act i v i t i es ( St ump 1982 ) . A forma l  request fo r a 

Nat i o n al Reg i ster Det ermi n at i on of E l i g i b i l i ty for the H anford D i tch wo u l d  h ave to be mad e ,  and meas ures 

wo u l d  h ave to be t aken to avo i d  imp act i ng t h i s res o u rc e .  
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4 . 1 . 12 F ut ure Hea l th  and Safety Con s i der at i ons  

B ased on  the s t ud i es done for th i s  Env i ronment al  Imp act St at ement , no  s i gn i f i c ant p ub l i c or wor ker 

hea l t h  and s afety imp act s are expected from no rma l  operat i ons . No rel e ases  o f  any mater i a l we re fo und  that 

wo u l d  be expect ed to c ause meas urab l e  effects on the general  p ub l i c .  Th i s  f i nd i ng i s  s upported by t h e  

e p i demi o l og i c a l st udy of  the  pub l i c ,  wh i c h  fo und  n o  ob serv ab l e  effect s on co unty c ancer mcrt a l i t y  p atterns  

from P l ant operat i ons . 

The Dep artment of Energy i s  const ant l y  str i v i ng to ach i eve i mproved operat i on al rel i ab i l i ty and 

b etter  wor k i n g  cond i t i o n s  for al l i t s  operat i ons . Fo r any a l ternat i ve ,  a pr i mary co ncern wo u l d be 

prevent i ng the acc i dent al  detonat i on of h i gh exp l o s i ves or m i t i g at i ng pos s i b l e  consequences to fac i l i t i es ,  

wor kers , and the general  pub l i c .  

Anot her pr i nc i p al concern for protect i ng the hea l t h  and s afety of workers i s  l i mi t i ng rad i at i o n 

expo s ures . Th e amo unt of rad i o act i ve mater i a l s h and l ed i n  a l l types of operat i on s  was used as an 

appro x i m ate i nd i c ator of pot ent i al occup at i on al expo s u res . Doses are expected to remai n abo ut the s ame as 

the  1979 to 1981  l eve l s over the next 5 or 6 ye ars . Th u s ,  no s i g n i f i c ant ch anges i n  hea l t h  and safety 

i mp act s from occ u p at i o n al expo s u res wo u l d  be expect ed from ro ut i ne P l ant operat i o ns . A work force 

ep i d em i o l o g i c a l  study i s  underway and res u l t s  are expect ed to be av a i l ab l e  for the F i n a l  En v i ronment a l  

Impact St at ement . 

The ot her h e a l t h  and s afety co ncerns of n u c l ear we apons operat i ons are common to a l l s i t e  

a l t ernat i ves and are s i m i l ar t o  those  hea l t h  and s afety concerns fo und  i n  many l i g ht i n dustr i e s .  A s i m i l ar 

work force hea l t h  and s afety program as c urrent l y  i mp l emented at P ant ex P l ant wo u l d  meet or exceed 

e x i st i ng and fo resee ab l e  st andards g i ven any of the a l ternat i v es . However ,  as tec h no l ogy adv anc e s ,  h ea l t h  

and s afety programs must cont i n ue t o  ev al u ate chem i c al s and oper at i ons used i n  t he ad v anced t echno l og i es .  

As warr anted , new hea l th  and s afety procedures  wo u l d  be est ab l i s h ed . Fut ure ch anges i n  weapon systems and 

h i gh-exp l o s i ve t echno l ogy may res u l t  i n  c h an ges in d i fferent t o x i c  re l e ases and wi l l  requ i re cont i n ued 

att ent i on from a Hea l t h  and Safety st andpo i nt .  

If  comp l ete re l oc at i on to t he I owa Army Ammun i t i on P l ant or the H anford S i t e were to occ u r ,  potent i a l 

h ea l t h  and s afety i mp acts from operat i o n s  wo u l d be e l i m i n ated i n  the Am ari l l o  are a  upo n Pantex P l ant 

term i n at i on .  Rout i ne re l eases wo u l d  cease .  A l l  equ i pment wo u l d  be exam i ned for t o x i c  mat er i al s  before 

pub l i c  re l eas e ;  areas  w ith  tox i c  mat eri al s s uch  as t he so l vent ev apo r at i on t an k s  wo u l d be c l eaned to  

accept ab l e  env i ronment al  st and ards before P l ant d ecomm i s s i o n i ng .  

4 . 2  I MPACTS OF POTE NT IAL PLANT ACCI DENTS 

I dent i fyi ng pot ent i al acc i dents and then est i m at i ng the pro b ab i l i t i es and cons eq uences of post u l at ed 

acc i dents  requ i red the app l i c at i on  of sever a l  d i sc i p l i nes . F i g ure 4 . 2-A i nd i c ates  the majo r i nteract i o n s  

between the st eps i n  the an a l ys i s .  

I dent i f i c at i on of poss i b l e  acc i dents to be st ud i ed was b ased on prev i o us s t ud i es of the s afety o f  

n uc l e ar we apo n s  operat i o n s  and new ev a l uat i on s  conducted fo r t h i s Env i ronmen t a l  Imp act St atement ( Sect i on 

4 . 2 . 1 ) . Acc i dent scen ar i os were dev i sed to represent e ach abnormal  c i rcumst ance ( Sect i on 4 . 2 . 2 ) . These 

scenar i o s  prov i ded  a b as i s  for comput i n g est i m at ed pro b ab i l i t i es of occ urrenc e of each acc i d ent ( Sect i on 
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E st i mat e  Prob ab i l i ty of 
Acc i dent al  Detonat i o n  

from Sc enar i o  

Abnormal C i rc umst ance 
I d ent i f i c at i on  

I 
Deve l op Scen ar i o s  Lead i ng 
to Abnormal C i rcumst ances 

Ca l cu l at e Rad i o l o g i c a l  
Do s es and E s t i mat ed R i s k s  
from Immed i ate  I n h a l at i on 

Est i mate  Amo unt of  
P l uto n i um Re l e as ed and 

Depo s ed Energy Av ai l ab l e  

Mode l  Atmo spher i c  
D i sper s i on o f  Re l e as ed 

P art i c u l at es 

Model Depo s i t i on of 
Part i c u l at e s  as a Cl o ud 

Moves Do wnwi nd 

Eva l u ate  Met hod s ,  Co st s 
and Res i d u a l  Cont am i n ant 

for Decont ami n at i on 

Ca l c u l at e Rad i o l o g i c a l  
Do s es and R i sks  from 

Long-Term Expos u re 

F i g ure 4 . 2-A .  Acc i dent an a l ys i s  procedures showi ng  i nt er act i o ns of ana l yses . 

4 . 2 . 3 ) and t he poten t i al r ad i o act i ve re l ease ( Sect i on 4 . 2 . 4 )  i f  the  acc i dent sho u l d  h appen . The 

est i mat ed rel e ases  for tho s e  acc i dent s that were bot h  cred i b l e  and h ad s i g n i f i cant envi ronmenta l  impact 

were comb i ned w i th s i te- spec i f i c  st at i st i cs  for atmo spher i c  d i sper s i on cond i t i ons  to est i mate the 

d i sper s i on and depos i t i on of rad i o act i ve mat er i a l s  ( Sect i on 4 . 2 . 5 ) . The d i spers i o n  est i mat es  were used to 

est i mat e  potent i al hea l th effects to the  pub l i c  from the i nh a l at i on of t he a i rborne rad i o act i ve p art i c l e s  

a s  a debri s c l o ud passes  ( Sect i on 4 . 2 . 6 ) . The cost of decont am i n at i ng the exposed area t o  se l ect ed 

c l eanup object i ves  was det ermi ned ( Sect i on 4 . 2 . 7 ) . The potent i al h ea l t h  effect s from the l o ng-t erm 

expos ure of the  pub l i c to res i d ua l  cont ami n at i on was determ i ned ( Sect i o n 4 . 2 . 8 ) . 

R e s u l t s  of the  an a l ys i s  of acc i d ent pro b ab i l i t i es are g i ven i n  Sect i on 2 . 4 . 3  for t he t h ree s i t e  

a l t ernat i ve s . Res u l t s  o f  t h e  con sequence an a l ys i s  are presented for sel ect ed acc i dent scenar i os i n  

Sect i ons  4 . 2 . 6 ,  4 . 2 . 7 , and 4 . 2 . 8 . I n  t hose  sect i on s ,  t h ree sets o f  res u l t s  are presented for the P antex 

A l ternat i ve and the  Iowa Army Ammun i t i on P l ant Al ternat i ve .  The res u l t s  are based on the an al ys i s  of  

acc i dents  w i th  l ow, i nt e rmed i at e ,  and  max i mum re l e ases to i l l u st rate t he ran ges  of pos s i b l e  effect s .  For 

the Hanford S i t e  Al t ernat i ve ,  resu l t s  are presented fo r the s i ng l e type of acc i dent found cred i b l e .  
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4 . 2 . 1  Ab norma l  C i rc umst ances 

The s afety of nuc l ear we apons operat i ons h as been and con t i n ues to be under except i o n a l , cont i nuous  

scrut i ny .  Th e s afety of new fac i l i t i es and maj o r  mod i f i c at i ons  to ex i st i ng fac i l i t i es i s  eval u ated  before 

co nstruct i on .  E x i s t i ng fac i l i t i es are a l so eva l u ated by the s afety ana l ys i s  process ( USDOE 1 98 1 A ) . 

St u d i es of the safety of n uc l ear weapo ns oper at i o ns  are conducted by mu l t i d i sc i p l i n ary commi ttees composed 

of s afety experts from the weapons des i gn l abo r ato r i es ,  the Dep artment of Energy, and the p l ant operat i ng 

cont r act o r .  Th ese  comm i t t ees rev i ew the  wr i tt en procedures , ot her doc ument at i o n ,  tra i n i ng of personn e l , 

the  personnel  as s urance program ,  e l ect r i c al t esters ,  too l i ng ,  and al l operat i ons t h at i nvo l ve nuc l e ar 

weapons . Op erat i o ns proceed o n l y  when  al l s afety aspects are app roved . Spec i a l  s afety stud i es al so are 

cond ucted . One i mport ant examp l e  i s  a det a i l ed st udy of the s afety h i story of n uc l e ar we apons operat i on s  

and the  Pant e x  P l ant i n  wh i c h  a p anel  o f  expe rts summari zed and fo rma l i zed a l i st o f  t h e  abnormal 

c i rcumst ances t h at m i ght occ ur d u r i ng n uc l e ar we apo ns operat i ons ( Jo h nson  1978 ) . These potent i a l l y  

ser i o u s  acc i dent s i t u at i on s  were sorted i nto three types : ( 1 )  tho s e  t h at were phys i c a l l y  p l aus i b l e ,  ( 2 )  

t hose  t h at were phys i c a l l y  i mpos s i b l e ,  and ( 3 ) t hose  the p anel  was uncert a i n  about . 

The acc i d ent an al yses for t h i s  i mp act st at ement st art ed w ith  the l i st of c i rc umst ances t h at t h e  

comm i ttee  found phys i c a l l y  pos s i b l e  ( t h o u g h  not neces s ar i l y  cred i b l e )  or uncert a i n .  These  c i rc umst ances  

and some ot hers added d u r i ng the eva l u at i on are l i st ed in  Tab l e  4 . 2 . 1- 1 .  A l t ho ugh the  def i n i t i on of these  

pot ent i a l c i rc umst ances c ame from a study of the Pantex P l ant , they app l y  equ a l l y  we l l  to nuc l e ar we apons  

operat i ons at the  ot her ti\U l oc at i ons ( Ch amber l i n 1982 ) . 

TABLE 4 . 2 . 1 - 1  

ABNORMAL C I RCUMSTANCES CONS I DERED 

N at ur a l  P henomena E xt ern a l  Event s ( Manmade ) Operat i on a l  Acc i d ent s 

1 .  To rn ado 1 .  A i rcraft c r ash  1 .  I mp act 
2 .  Hurr i c ane  2 .  Di scharge of fi rearms 2 .  Punct ure 
3 .  W i ndstorm 3 .  E l ect rom agnet i c  rad i at i on 3 .  Press ure 
4.  Eart h q u ak e  4 .  E l ect romagnet i c  p u l s e  4 .  AC/DC  power 
5 .  Grass f i re 5 .  E 1 ect romagnet i c rad i at i o n  
6 .  Li ght n i ng 6 .  St at i c  charge 
7 .  F l ood 7 .  F i re 
8 .  Ha i  1 8 .  He at 
9 .  Ice and snow 9. Co l d  

1 0 .  Meteo r i t es 1 0 .  Water  
1 1 .  Process i ng chemi c a l s 
1 2 .  Cri t i c a l i t y  

4 . 2 . 2  Pot ent i a l Acc i d ent Scen ar i o s  

E ach o f  t he c i rc umst ances g i ven i n  Tab l e  4 . 2 . 1-1  were i nvest i g at ed d ur i ng t he acc i d ent a n a l ys i s .  

Ex i st i ng i nfo rmat i on permi tted det erm i n at i on  t h at some of these c i rc umst anc es were con s i dered not cred i b l e  

or h av i ng no potent i al s i gn i f i c ant env i ronment al  i mp act ( Sect i on 2 . 4 . 1 ) . 

E v a l u at i on of remai n i ng c i rc umst ances began by const r uct i ng an acc i d ent scenar io  or scenari os t h at 

wo u l d co ver poss i b l e  ways t h at the cond i t i ons  co u l d occ u r .  Fo r examp l e ,  a n umber of scenar i os were 

deve l oped to address mech an i c al  i mp acts to exp l o s i ve component s . These i nc l uded d ropp i ng exp l o s i ves onto 
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v ar i ous  surfaces and project i l es stri k i ng exp l o s i ves . Pot ent i al causes  i nc l uded s uch  t h i ngs  as equ i pment 

f a i l ure s ,  h uman error , and proj ect i l es generated by exp l o s i ons  i n  adj acent work areas or by a torn ado or  

a i rc raft cras h .  Th e prob ab i l i t y  of each of these  scenar i o s  was  est i m at ed . 

4 . 2 . 3  Acc i de nt Probabi l i t i es 

Prob abi l i t i es were c a l c u l ated for scenar i o s  t h at co u l d  prod uce an acc i denta l  deto n at i on of 

convent i on a l  h i g h  exp l o s i ves and t h ereby re l e ase  rad i o act i ve mater i al  to the  atmosphere . 

There h ave been no p l ut o n i um-d i spers i ng det o n at i o n  acc i dents d ur i ng nuc l e ar we apons operat i ons at t h e  

Pantex  P l ant or  t h e  Iowa Army Ammu ni t i on P l ant . ( No nuc l e ar we apo ns  operat i o ns  h ave been cond uct ed 

prev i o u s l y  at t he H anford S i t e . ) Bec ause of t h i s  ab sence of act u al acc i dent d at a ,  t h eo ret i c al  methods of  

e st i m at i on were requi red . 

The met hod em p l o yed was to est i mate the  frequency of postu l at ed deto n at i on  acc i dents i n  a t wo-step 

proces s .  Fi rst , st at i st i c a l  ana l ys i s  was app l i ed to h i stor i c  records of s i m i l ar events  t h at mi ght  h ave 

c au sed a det o n at i o n .  Then,  the  l i k e l i hood of a detonat i on occurr i ng ,  g i ven t h at an i n i t i at i ng event h ad 

occ urred , was est i mated . Th i s  second step was accomp l i s hed by us i ng  the  known ch aracter i st i c s  of 

exp l o s i ves , v ar i o us mi t i g at i ng factors , and we l l - known natural l aws . Mu l t i p l yi ng t hese t i\Q  t erms g ave t he 

est im at ed l i k e l i hood of a detonat i o n  acc i d ent . 

Torn ado 

Torn ado frequenc i es were est i mat ed from reg i o n al tornado d at a  of t he  t o r n ado h i story of e ach of t h e  

t h ree al t ernat i ve  s i tes  ( Mc Do n a l d  1979 ,  Fuj i t a  197 9 ,  ANS I  1980 ) . Th e prob ab i l i ty of i nduc i ng a det o n at i on 

by a t o rn ado was b ased on t he  wi nd speed s ,  the  av ai l ab i l i ty of w i nd- b l own pro j ect i l es , and t h e  

const ruct i o n  of t h e  bu i l d i ng s  i n  wh i ch t he  exp l o s i ve res i des ( Ch amber l i n  1982 ) . 

A i rcr aft Crash 

The est imat ed l i k e l i hoods of a i rp l ane crashes onto b u i l d i ngs were b ased on s t ud i es of the  a ir  t raff i c 

over each of t he  a l t ernat i ve s i t es (Kr i vo k ap i c h  1976 , Bi r i nger  1982A , Bi r i n ger 19828 , Bi r i n ger 1982C , 

B i r i nger 19820 ) .  The ai r t r aff ic  d at a  for al l t h ree a l t ernat i ves was for 198 1 .  I n  the  c ase of t he  P antex 

P l ant t h i s  t raff i c  dat a  was comp ared to  ear l i er d at a  to ass ure t h at no major  var i at i ons  were occ urr i n g .  

A l l types o f  ai rcr aft were co n s i dered . Struct ural d amage was est i m at ed based o n  t he s i zes and speeds of  

ai rcr aft and  the  struc t ur a l  c h ar acteri st i c s  of t h e  b u i l d i ng s  ( Ch amber l i n  1982 ) .  

Operat i on a l  Acc i dent s 

H i sto r i c al records were u sed to i dent i fy po s s i b l e  i n i t i at i ng event s and est i m ate  the  frequency of  

t ho s e  t h at mi ght produce  a det o n at i on i n  t he  fut ure . The record s  were t h e  repo rt s on  unusua l  occurrences . 

S uch report s  are a i med at red uc i ng as much as po s s i b l e  the  prob ab i l i ty of an acc i d enta l  detonat i on of any 

exp l o s i ve component . Whenever a s i t u at i on i s  fo und t h at cou l d  be h azardo us , steps are t aken  immed i at e l y  to 

rect i fy the s i t u at i o n .  Therefore,  t h ere is a cont i n u a l l y  c h an g i ng set of proced ures in force a i med at 

prov i d i ng maxi mum s afety fo r these operat i o n s .  
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The effect of these  ch ang i ng reg u l at i on s  and proced ures sho u l d be to improve the s afety of n uc l e ar 

weapons operat i ons , t h at i s ,  to red uce 'the frequency of ab normal occurrence and acc i d ent s .  I nc i dent 

reports for the 5-ye ar per i o d  between May 1976 to May 1981 were used as repres ent at i v e  of wh at can be 

expected i n  the near future .  ( Th i s  period i nc l udes the 1977 det o n at i on acc i dent at the P antex P l ant and 

the  res u l t i ng proced ure changes . )  Th e ann u a l  frequency of i n i t i at i ng events was est i m at ed from the number 

of s i mi l ar abnormal occurrences d ur i ng the 5-year per i o d .  The second f act o r ,  the pro b ab i l i ty t h at a 
det o n at i on wi l l  be prod uced i f  a cert a i n i n i t i at i ng event occ u rs , was obt a i ned from a comb i n at i on of 

exper i menta l  d at a  or by an al ys i s  of phys i c al phenomena where d at a  were u n av a i l ab l e .  

App l i c at i on of t h ese methods fo und o n l y  o ne type of operat i o na l  acc i dent t h at had a st at i st i ca l  

c hance of  more t h an 1 i n  a mi l l i o n  a ye ar of produc i ng an  exp l o s i ve det o n at i on t h at co u l d d i sperse 

r ad i o act i ve mat er i a l . The acc i dent was the dropp i ng of a p i ece of h i gh exp l os i ve d ur i ng a p art i c u l ar 

operat i on ( Ch amber l i n  1 982 ) . Th i s  acc i dent i s  referred to i n  the rema i n der of th i s  repo rt as the 

operat i on al acc i dent . The pro b ab i l i ty t h at t he exp l o s i ve m i ght be d ropped was obt a i ned by comb i n i ng the 

pro b ab i l i t i es t h at the  exp l os i ve m i ght be dropped  from d i fferent he i ght s .  Th e prob ab i l i t y  t h at a 

d et o n at i o n  wo u l d  res u l t  from s uch a drop was obt ai ned from ana l ys i s  of sens i t i v i ty experi ments i n  wh i c h  

p i eces of exp l o s i ve are dropped on  met a l  from var i o us hei ghts . Ana l yt i c a l l y  comb i n i ng t h e s e  prob abi l i t i es 

l ed to an est i m ate of t he overa l l l i ke l i hood t h at a drop m i ght res u l t  i n  a d et o n at i on i n  any one ye ar . The 

v al ue  obt a i ned was adj usted fo r the changes i n  both  the exp l o s i ve types and the wo rk l o ad to be expect ed i n  

the near f ut ure . The res u l t i ng pro b ab i l i ty  was found to b e  essent i a l l y const ant i n  the near f ut ure 

( Ch amber l i n  1982 ) . 

4 . 2 . 4 Potent i a l R e l e ases 

The pot ent i al r e l e ase of rad i o act i ve mat eri al s from d etonat i on  acc i dents was b ased on the amo u nt and 

type of exp l o s i v e ,  the qu ant i t y  of rad i o act i v e mat eri al s ,  and the  struct u re i n  wh i ch the det o n at i o n  t akes  

p l ac e .  Th i s  s ect i on d i s c us ses the amo unts of  p l uton i um and  h i gh exp l o s i ve .  P l uton i um assoc i ated wi th h i gh 

exp l o s i ves  acc i dents  wo u l d  be  d i spersed a s  f i n e l y  d i v i ded  part i c l es by t h e  hot , h i g h -pres s ure g ases  

creat ed by a d eto n at i o n .  The ab i l i ty of a p art i c u l ar st ruct ure to  cont a i n  the exp l o s i on d eterm i nes how 

much of the pl uto n i um and g as can escape . Ot her rad i o act i ve mat eri al s ,  i nc l ud i n g enr i c hed uran i um and 

t r i t i um ,  t h at co u l d  be d i spersed by pot ent i al acc i dents were found to cont r i b ute  no more t h an 1% of the  

r ad i o l og i c a l  effect s att r i b ut ab l e  to p l uto n i um ( E l d er 1982B ) .  

Av ai l ab l e  experi ment al d at a  were used to est i mate  the amo u nt of p l uton i um t h at co u l d  be re l e ased from 

fac i l i t i es ( Ch amber l i n  1982 ) . Dat a from tests  wi th  a prot otype Gr ave l  Gert i e  st r uct ure were used to 

est i mate  potent i al re l e ases from ex i st i ng ,  refurb i shed , and new-des i gn Gravel  Gert i es ( Cowan 1964 ) . A new 

s er i es  of exper i ments i s  now underway, i nc l ud i ng a test at the Nev ada  Test Si t e  t h at i s  i nt ended  to 

prov i de more prec i se i nfo rmat i on on the Gr avel Gert i e  f i l t er i ng c ap ab i l i t y .  These res u l t s are expected to 

be  av ai l ab l e  for the F i n al En v i ronment a l  Imp act St at ement . 

R e s u l t s  from the R o l l er Co ast er Tests cond uct ed i n  1963 were used to est i m ate re l eases from t empor ary 

ho l d i ng f ac i l i t i es  and the v a r i o u s  types  of assemb l y  bays ( Fr i en d  1965 , USERDA 1976 ,  L una  1969 ) . Even 

t ho ugh we apons d e s i gns h ave ch anged s i nce those tests were perfo rmed , t hey are b e l i eved to represent a 

wo rst case l im i t  on the  way p l uto n i um i s  d i sp ersed by h i g h -exp l o s i ve deton at i on .  Experi ment a l  work  i s  now 

underway to deve l op more prec i se i nformat i on . No experi ment al d at a  were av ai l ab l e  for the new-des i g n 

ce l l s .  Fo r these  a nuMer i c al  computer mode l  was used to est i m ate  the  re l e ase  ( T ang 1981 ) .  There are 

st r i ct l y  enforced l i m i ts to the  amo unts of p l uton i um and h i gh exp l o s i ves t h at are a l l owed at any t i me i n  
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each I\IJrk sp ac e .  Fo r the  purpose  of est i m at i ng rel e ases , I\IJrk spaces  i nvo l ved i n  post u l ated ac c i dent s 

were ass umed to cont a i n  the  max imum amo unts of h i gh exp l o s i ves and p l uton i um .  

These ass umpt i ons l e ad to overest i m at i ng the  re l e ases bec ause work s p aces are s e l dom l o aded to t h e i r 
operat i on a l l i m i t s  of mat eri a l  ( Ch amber l i n  198 2 )  and not al l t he  exp l o s i ve i n  a s p ace  m ay be deto n ated . 

The v a l ues u sed were for operat i ons as t hey are cond uct ed current l y  at the  P antex P l ant . They were ass umed 

to app l y  to al l Al ternat i ves  and Opt i o ns . 

The b as i c  res u l t s  of t he rel e ase est i m ates for e ach cred i b l e  acc i dent were ( 1 )  the  m ass of p l ut o n i um 

rel e ased from the struct ure and ( 2 )  t h e  amo u nt of e xp l o s i ve energy vented o ut s i d e  the  st r uct ure to 

ch ar act er i ze the i n i t i a l cond i t i ons for d i spers i o n .  The amo unts of  p l ut o n i um t h at co u l d  be re l e ased from 

cred i b l e  acc i dent s ranged up to 120 k i l o grams for the  Pantex P l ant Al tern at i ve and the  Iowa Army 

Ammu n i t i on P l ant A l ternat i ve ,  and up to 0 . 6  k i l ogram for the H anford S i te A l tern at i ve ( Ch amber l i n 1982 ) .  

4 . 2 . 5  Atmo spher i c  D i sper s i on  and Depo s i t i on 

The spread of p l ut on i um part i c l es by det o n at i on of h i gh exp l o s i ves was eva l u at ed as a puff-type c l o ud 

u s i ng a comp uter mcdel  ( L u n a  1969 ) . Th i s  mcde l  was bas ed on exper i ment a l  res u l t s  from the  Ro l l er  Co ast er  

ser i es of f u l l -s c a l e  deto n at i on tests i nvo l v i ng we apo n l i ke assemb l i es ( S h reve 1965 ) . The  an a l yt i c a l 

proced ure i nvo l v ed est i m at i ng the format i on of a vert i c a l debr i s c l o ud det erm i ned by the  exp l o s i ve energy 

re l e ased from a part i c u l ar struct ure . The p l uton i um d i spersed by the e xp l o s i ve was as s umed to be i n i t i a l l y  

d i str i b uted w i t h i n  the  c l o ud and to h ave  part i c l e  s i ze di str i but i o n  b as ed on  the  me as u red experi ment al  

res u l ts ( S hreve 1965 ) . Subs equent d i spers i on of the c l o ud was c a l c u l at ed by the  computer mo de l  t h at 

est i m ates Gaus s i an d i ffus i o n for each l ayer of t h e  c l o ud . Depos i t i on i s  c a l c u l ated b ased on p art i c l e  fa l l 

v e l oc i t i es as a f unct i on of p art i c l e  s i ze and wi nd speed . Act u al met eoro l o g i c al d at a  for e ach s i te was 

used in the  comp ut at i ons  of d i spers i o n and depo s i t i o n .  

Two sets o f  meteoro l o g i c al cond i t i ons  were u sed for e ach s i te  for the nontornado acc i dents to 

eva l u at e  the d i sper s i o n and depos i t i o n of p l uton i um .  The cond i t i o ns  prov i d e a range of po ss i b l e  

conseq uences from an acc i dent al  re l e ase . Th ese t i\IJ  sets of meteoro l og i c al p ar amet ers represent an 

" unfavo r ab l e "  and a "med i an "  (most - l i ke l y ) d i spers i on cond i t i on .  ( A s i ng l e  set of cond i t i o n s  se l ected fo r 

tornados i s  d i scus sed b e l o w . ) The u nfavorab l e  d i sper s i on c ase ass umes t h at the  c l o ud p asses  over t h e  

l argest ne arby popu l at i o n cent er wi t h  on l y  l i m i t ed d i l ut i o n  o f  t h e  c l oud . Th i s  represent s an "ext reme 

c as e" t h at wo u l d  res u l t i n  the  1 argest n umber of peo p l e  be i ng exposed and wo u l d  res u l t  i n  the  1 argest 

popu l at i on dos e .  It  does not neces s ar i l y  res u l t  in the l argest i nd i v i du a l  dose offs i t e  bec ause  the  

max i mum i nd i v i d ua l  may be at d i fferent d i st ances for  the d i fferent wi nd d i rect i on c ases . The  unfavorab l e  

d i s pers i on case  a l so does not necessar i l y  res u l t  i n  the  l argest deco nt am i n at i on cost s bec ause  cont am i n a

t i on may be d i spersed over a greater l and area by t h e  med i an d i s per s i on c as e .  The med i an c ase  i s  

represent at i ve o f  wh at wo u l d  be expected most of t h e  t i me . The pre v ai l i n g  wi nd  d i rect i o n  for each l oc at i on  

(mo st frequent l y  obs erved d i rect i o n ) was  u sed for  an a l ys i s  a l o ng w i t h  met eoro l o g i c al paramet ers 

repres ent i ng typ i c a l l y  observed d i spers i o n .  The ot her  commo n l y  observed wi nd d i rect i o ns  wo u l d  g i v e  s i m i l ar 

resu l t s .  Depend i ng upon the  acc i dent under cons i derat i o n ,  t h e  med i an c ase  met eoro l og i c a l parameters are 10  

to 30  t i mes  mere l i ke l y  to  occ ur  t h an those  for  the  unf avo r ab l e  c ase  ( Dewart 1982 ) .  
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F i g ure 4 . 2 . 5-A . Frequency of  occ urrence of met eoro l o g i c a l cond i t i ons  for unfavor ab l e  and med i an 

d i sper� i on c ases . 
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The frequenc i es of occ urrence of �he meteoro l og i c al st ab i l i ty  c at ego r i e s  used fo r c a l c u l at i ng 

d i sper s i on at e ach s i te and t he frequency of wi nd �i rect i on a l one are p resented i n  F i g ure 4 . 2 . 5-A . The 

frequenc i es of ot her wi nd d i rect i o n s  at each  s i te are presented i n  Chapter 3, Sect i on 3 . 2 . 1 ,  i n  F i g ures 

3 . 2 . 1 . 1-A,  3 . 2 . 1 . 2-A, and 3 . 2 . 1 . 3-A . 

A d i fferent appro ach was t aken to se l ect t he meteoro l o g i c al d i sper s i on p ar ameters for torn ado- i nd uced 

acc i dent s .  The prob ab i l i ty of a tornado - i nd uced acc i dent was determ i ned by a st at i st i c a l  an a l ys i s of 

h i stori c records as not ed earl i er i n  Sect i on 4 . 2 . 3 . G i ven t h at a torn ado - i nd uced acc i dent h as occurred , 

the  d i sper s i o n  p aramet ers were as sumed to be those typ i c al of the wi nds  beh i nd t he funnel  c l o ud .  

(A l t ho ugh t he deb r i s  co u l d  be t aken up i n  t he funnel  c l o ud ,  t he res u l t i ng con sequences are expected to be 

much l ower t h an for wi nds  beh i nd the funnel c l o ud bec ause of greater d i spers i o n  and d i l ut i o n . ) It i s  very 

un l i ke ly  t h at p l uton i um wo u l d  be d i spersed toward Amar i l l o (to t he west- sout hwest ) fo l l owi ng a torn ado

i nd uced det o n at i o n  at the Pantex P l ant , because  of the much l ower prob ab i l i t y  of a torn ado path in  that 

d i rect i on ( Dewart 1982 ) . 

Cal c u l at i ons for est i mated d i spers i on and depo s i t i on were c arr i ed out to 80 k i l omet ers wi th the  

assumpt i o n  of const ant wi nd  speed , d i rect i o n ,  and st ab i l i ty  cond i t i o n s . It i s  l i ke l y  that these  factors  

wo u l d  ch ange somewh at w ith  t i me and  d i st ance b ut t here is  no  way to pred i ct t he ex act cond i t i o n s . 

4 . 2 . 6  I mmedi ate Expo s ure Hea lth Consequences 

Immed i ate  expos ure, for t he purposes of t h i s document , means t he i nh a l at i on of p l uton i um d i rect l y  

from the debr i s  c l o ud res u l t i ng from a postu l ated acc i dent . He a l t h  consequences were ev al u at ed as the 

i ncreased ch ance of d e ath  from rad i at i on- i nd uced c ancers c aused by the i mmed i ate i nh a l at i on of p l utoni um .  

Such cancers wo u l d occur  on l y  after l atency per iods  of sever a l  years . No short-term effect s wo u l d  be 

expected in any offs i te person even for the max imum doses c a l c u l ated ( E l der 1 9828 ) . 

P l uton i um  de l i vers a rad i at i on dose to an organ by al pha  p art i c l es em i tted d ur i ng r ad i o act i ve decay .  

Depend i ng on the  extent of t h e  d amage t o  t he org an , observab l e  hea l t h  effect s i n  a n  i nd i v i d u a l  may resu l t .  

The pr i nci p al effect i n  t he body of an expo sed person i s  i ncreased po s s i b i l i ty of c ancer . S uch c ancers 

wou l d  appear on ly  after a l atency per i od : appro x i m at e l y  10 to 20 ye ars for l ung c ancer , 4 to 26 years for 

bone c ancer , and 10 to 20 years for l i ver c ancer ( 8 E I R  I I I  1980 ) . For t h i s ana l ys i s ,  a l l c ases were 

ass umed to be fat a l bec ause of rel at i ve l y  l ow  cure rat es for these forms of c ance r .  

A n  upper l i m it  e st i mate  o f  t h e  amount o f  p l ut oni um i nh a l ed was made by a s s umi ng t h at al l potent i a l l y  

expo s ed peo p l e  wou l d  b e  outdoors for the ent i re t i me o f  pas s age  o f  the c l oud and t ak i ng no cred i t  fo r the 

mi t i g at i ng effects t h at co u l d  be p ro v i ded by b e i ng i ns i de b u i l d i ngs ( s ee Sect i on 4 . 2 . 9 ) . Doses to 

i nd i v i d u al s at spec i f i c  d i st ances were c a l c u l ated by mul t i p l yi ng the mass of  resp i r ab l e  p art i c l es i nh al ed 

at t h at l oc at i on by an organ dose f actor . 

The dose f actors for t he i mport ant org ans ( l i ver , bone ,  and l ungs ) were c a l c u l ated u s i ng a computer 

dose model ( Ho uston 1974 ) . The mode l  parameters were rev i s ed to i nc l ud e recent l y  accepted c h anges  i n  

st and ard organ mas ses and the b i o l og i cal  effect i veness of a l pha  part i c l es from p l uton i um ( E l der 19828 ) . 

The model  emp l oys a part i c l e  d epo s i t i o n and c l e ar ance mode l  adopted by the I nternat i o n a l  COmmi s s i o n  on 
R ad i at i on Protect i on Task Group on Lung Dyn &n i cs ( I CRP 1966, I CRP 1972 ) . Reten t i on of any compo nent of 

weapons-gr ade  p l utoni um i n  appropr i at e organs of the body was t aken i nto account . The mode l  i s  based on 

the organ mas ses , breat h i ng r at es ,  and c l e ar ance t i mes of I CRP reference man ( I CRP 1974 ) . The reference 
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m an doses  were found to not vary from mi xed pop u l at i on doses  by more t h an 15% for any import ant org an 

( E l der 19828 ) .  A breat h i ng rat e  correspond i ng to a moderat e  work l evel  ( 0 . 00035 c u b i c  met ers per secon d )  

was sel ect ed for t h e  ana l ys i s .  Thi s rat e  i s  an overest i mat e bec ause  t h e  act u a l  aver age breat h i ng rat e  

wo u l d pro b ab l y  b e  between t h i s r ate  and t h e  rest i ng r ate  ( 0 . 00012 c ub i c  met ers per s econ d ) . 

E st i mat i on of the  summed do se to the exposed popu l at i on requi red d at a  on the  n umber of peo p l e at 

v ari o u s  d i stances and d i rect i ons . Pop u l at i on dat a  were projected to the  ye ar 1990 for each of the  

a l ternat i ve s i tes from pre l im i n ary 1980 census d at a  ( LATA 1981 ) .  ( See Sect i ons 3 . 2 . 8 . 1 ,  3 . 2 . 8 . 2 , and 

3 . 2 . 8 . 3  for popu l at i on d i scuss i on s . )  

Potent i al rad i at i on - i nduced h e a l th effects i n  v ar i ous organs h ave been ev a l u at ed by several rad i at i on 

protect i on organ i zat i on s . The f i nd i ngs  of the  8E I R  Comm ittee ( 8E I R  I I I  1980 ) , t he  I nt ernat i o n a l  Commi s s i on 

on R ad i at i on Prot ect i on ( I CRP 1977 ) , and the U n i t ed N at i ons Sc i ent i f i c  Commi ttee on the  Effects of Atomi c 

Rad i at i o n ( UNSC 197 7 )  al l wer e  con s i dered ( E l der 19828 ) .  Th e quant i t at i ve rel at i onsh i ps between rad i at i on 

dose and expected c ases of c ancer used i n  t h i s  ana l ys i s  were pr imar i l y  b a sed on the 8 E I R  d at a :  0 . 000015 

c ases  per per son-rem to the  l i ver ; 0 . 0000014 cases per person-rem to the  bon e ;  and 0 . 000043 cases per 

person-rem to t he l un g s .  

The res u l ts of the ana l yses are presented i n  Tab l es 4 . 2 . 6-1 thro ugh 4 . 2 . 6-7 f o r  represent at i ve 

acc i dent scen ari os  that i l l ustrat e  the fu l l range of poss i b l e  con s equences for each Al t er n at i v e  as 

i nd i c at ed b e l ow .  

P antex A l t ern at i ve 

T ab l e  4 . 2 . 6-1 Max i mum Re l e ase ( 1 20 k i l ograms ) 

Tab l e  4 . 2 . 6-2  Int ermed i at e  Re l e ase ( 30 k i l ogram s )  

Tab l e  4 . 2 . 6-3 Low Re l e ase ( 0 . 6  k i l ogram s )  

I o w a  Army Ammun i t i o n  P l ant A l t er n at i ve  

T ab l e  4 . 2 . 6-4 Max imum R e l e ase ( 120 k i l ograms ) 

Tab l e  4 . 2 . 6- 5  Int ermed i at e  Re l ease (30  k i l ogram s )  

Tab l e  4 . 2 . 6-6  Low Re l ease  (0 . 6  k i l ograms ) 

H anford S i t e  A l t ernat i ve 

T ab l e  4 . 2 . 6-7  Max i mum Re l ease (0 . 6  k i l ograms ) 

The do ses and potent i a l  h e a l t h  effects from p l uton i um est i m ated as descr i bed above are b e l i eved to be 

overest i m at i o n s  and represent the upper l i m i t  of a range of conce i v ab l e consequence s .  Th e  res u l t s  of these 

c a l c u l at i ons i nc l ude major uncert a i nt i es t h at may overst ate consequences by f actors of as much as 10 to 

100 . Furthermor e ,  s imp l e  mi t i q at i nq measures , as descr i bed i n  Sect i on 4 . 2 . 9  Emergency Prep aredness , cou l d  

be t aken by the pub l i c  t h at wo u l d  be expected to l i m it  i nh a l at i on doses . 
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The s i g n i f i c ance of hea l t h  effect s t h at co u l d occ ur  al so may be ev a l uat ed by comp ar i ng  t h e  est imat ed 

n umber of pot ent i al acc i d ent-rel ated h e a l t h  effects w i t h  the normal i nc i dence of the s ame c ancer types i n  

t h e  same pop u l at i o n .  Th e norm al i nc i dence  of c ancer death  i n  the Un i ted St ates i s  appro x i m at e l y  as fo l l ows 

( NCI  1975 ) : 

L ung c ancer 
L i ver cancer 
Bone cancer 

Average 
Ann u a l  Number  

of  Deaths  
per 100 ,000 Persons  

42 
2 . 4  
0 . 8  

Tot a l  Deat h s  i n  Aver age 
70-Year L i fet i me per 100 , 000 P erso ns 

Tot al Per Cent of Deaths 

3120 
256 

50 

3 . 1  
0 . 26  
0 . 05 

Comp ari sons  w i th t h ese v a l ues are presented i n  T ab l es 4 . 2 . 6-1 thro ugh 4 . 2 . 6-7  where the est i mates of  

acc i d ent-c aused hea l th  effects  are  expressed as  tot al  numbers and  as  per  cent of the normal i nc i dence  

( E l der 19828 ) .  

Genet i c  effect s were al so con s i dered even tho ugh c ancer i nd uct i o n  i s  expect ed to be the overr i d i ng 

h e a l t h  concern fo l l owi ng  p l uto n i um expo sure . The dose to reprod uct i v e  org ans  i s  rel at i ve l y  l o w  bec ause 

p l uton i um does not concent rate  as i t  does in  l i ver and bone . The n umber of genet i c  effects ,  i nc l ud i ng 

those  d i sorders and tra i t s  t h at cause  ser i o u s  h and i c ap at some t i me d ur i n g  l i fet i mes , was est i m at ed by 

us i ng t he r ange of re l at i ons  g i ven by the B E I R  Corrm i ttee ( BE I R  I I I 1980 ) . The tota l  n umbers of g enet i c 

effect s i n  a l l  subsequent generat i o ns  co u l d range from abo ut 2% to 40% of the  number of cas es of c ancers 

est i mat ed to occur in the exposed pop u l at i on as a res u l t  of any p art i c u l ar acc i d ent ( E l der 19828 ) .  

One perspect i ve on the est i mates of potent i a l r i sk s umm ari zed c an be g a i ned by compar i ng t h em  w i t h  

other r i s k s  commo n i n  d ay-to-day l i v i ng .  For ex amp l e ,  da i l y  c i g arette  smo k i ng ( o n e  pack o r  mo re per day) 

c arr i es an i ncre ase in the ch ance of death from l ung  c ancer more t h an 25 t i mes as much as h i ghest est i mat e 

of dose to t h e  l ungs  of the max i mum-expo s ed person for the worst case  acc i d ent at the Pantex P l ant . Th i s  

examp l e  and oth ers are shown i n  Tab l e  4 . 2 . 6-8 i n  terms of i ncre ase i n  c h ance of death from common r i s k s  

( W i l son  1979 ) . 
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� 
I 

w 
01 

Loc at i on of  
I nd i v i d u al 

S i te Bo und ary 

( d i st ance , km ) 

Nearest Res i dence 

( d i st ance , km ) 

M aj o r  Popu l at i o n  
Center 

( n ame , d i st ance)  

"Average  Ind i v i d ua l " 

Tot al Popu l at i o n  
E xpo sed 

Pot ent i al C ases o f  
Cancer De at h s  i n  
Expo s ed Popu l at i o n  

Org an 

Lung 
L i ver 
Bon e  

Lung 
L i ver 
Bone 

Lung 
L i ver 
Bone 

Lung 
L i ver 
Bo ne 

L ung 
L i ver 
Bone 

TABLE 4 . 2 . 6-1  

SUMMARY OF  RAD I OLOG I CAL R I SKS TO  I ND I V I DUALS 
FRO!� IMMEDIATE I NHALATI ON OF RAD I OACT I V ITY DUR I NG CLOUD PASSAGE 

PANTE X PLANT ALTERNAT I V E ,  MAX IMUM RELEASE ( 120 k i l ograms ) 

I ncrement al  R i sk of Event u a l  Cancer Death 
( ch ances/ 1 00 , 000 fo r an i nd i v i du a l ) 

Med i an D i spers i o n ;  Unfavorab l e  D i sper-
W i nd  to NNE s i a n ;  W i nd  to WSW 

740 590 
230 190 

51 39 

( 2 . 2 ) ( 4 . 0 ) 

690 460 
220 1 50 

47 30 

( 2 . 4 ) ( 5 . 0 )  

42 94 
14 28 

3 6 

( Bo rger , 42 km ) ( Am ar i l l o ,  25 km) 

3 35  
l l l  

< . 5  2 

1 3 , 540 142 , 000 

< . 5  ( -- ) * 49 ( l . 1 )  * 
< . 5  ( - - )  1 6  ( 4 .  3 )  
< . 5  ( -- ) 3 ( 4 .  7 )  

R ad i o l o g i c a l  Do s e  
Used i n  Est i mate 

( 50-year commi tment , rem) 

Med i an D i spers i on ;  
Wi nd to NNE 

170  
1 60 
360 

( 2 . 2 )  

160 
140 
340 

( 2 . 4 )  

1 0  
9 . 1  

20 

( Borger , 42 km ) 

0 .  7 6  
0 . 68 
1 . 6  

1 3 , 540 

g w en po p 

l 
Unfavorab l e  Di s - , 
pers i an ;  W i nd to WSW ! 

140 I 
120 
280 

( 4 . 0 ) 

llO  
97  

220 

( 5 . 0 ) 

22 
19  
45  

( Am ari l l o ,  25 km ) 

8 . 2  
7 . 4 

1 7  

142 , 000 



� 
I 

w 
(J) 

Locat i on of  
Ind i v i du a l  

S i te Bound ary 

( d i stanc e ,  km )  

Nearest Res i dence 

( d i st ance , km ) 

Major Popu l at i on 
Cent er  

( n ame , d i stance )  
f----
"Average I nd i v i d u a l " 

Tot al  Popu l at i on 
Exposed 

Pot ent i al C ases of  
Cancer De at h s  i n  
E xpo s ed Popu l at i on 

TABLE 4 . 2 . 6- 2  

SUMMARY O F  HEALTH R I SKS TO I ND I V I DUALS 
FROM IMMED I ATE I NHALAT I ON OF RAD I OACT I VE MATER I AL DUR I NG CLOUD PASSAGE 

PANTEX P LANT ALTERNAT I V E ,  I NTERME D I ATE REL EASE ( 30 k i l o g r ams ) 

Rad i o l og i c a l  Do se  
I ncrement al  R i sk of Event u al Cancer  Death  Used i n  E s t i mate 

Org an ( c h ances / 1 00 , 000 for an i nd i v i d u al ) ( 5 0-year commi tment , rem ) 

Med i an Di spers i o n ;  Unfavorab l e  Di sper- Med i an Di spers i on ;  Unfavorab l e  D i s-
W i nd to NNE s i a n ;  W i nd to WSW Wi nd to NNE per s i an ;  Wi nd to WSW 

L ung 1 1 0  8 2  26  19  
L i ver 34 2 6  2 3  1 7  
Bone 7 5 50 39 

( 2 . 2 )  ( 4 . 0 ) ( 2 . 2 ) ( 4 . 0 )  

L ung 94 74 22 1 7  
L i ver 28 23 19 16  
Bone 6 5 45 3 6  

( 2 . 4 )  ( 5 . 0 )  ( 2 . 4 )  ( 5 . 0 ) 

L ung 5 19 1 . 2  4 . 4  
L i ver 2 6 1 . 0  4 . 0  
Bone < . 5  1 2 . 4 9 . 0  

( Borger ,  4 2  km) ( Amar i l l o ,  25 km ) ( Bo rger , 42 km)  ( Amari l l o ,  25 km)  

Lung  1 5 0 . 13 1 . 2  
L i ver < . 5  2 0 . 1 2 1 . 2  
Bone < . 5  < . 5  0 . 27 2 . 5  

1 3 , 540 142 , 000 1 3 , 540 1 42 , 000 

Lung  < . 5 ( - - ) *  7 ( 0 . 1 6 ) *  *V a l ue i n  ( ) i s  number o f  c as es as a per-
L i ver < .  5 ( - - )  3 ( 0 . 70 )  centage  of  norma l l y  expected mort a l i ty fror 
Bone < . 5  ( -- )  < . 5  ( -- )  t he s ame types o f  c ancer i n  the g i ven popu ·  

1 at  i on .  



.j:>o 
I 

w 
....... 

Locat i on of 
I n d i v i d u a l  

S i t e  Bo und ary 

( d i s t anc e ,  km} 

Nearest Res i d ence 

( d i st ance , km ) 

Major Pop u l at i on 
Center 

( n ame , d i st anc e )  

"Aver age I nd i v i du a l " 

Tot al Popu l at i on 
E xposed  

Pot ent i a l  Case s  of  
Cancer Deaths i n  
Expos ed Popu l at i on  

TABLE 4 . 2 . 6-3  

SUMMARY OF  RAD I OLOG I CAL R I SKS TO I N D I V I DUALS 
FROM I MMED I ATE INHALAT I ON OF RAD I OACT I V I TY DUR I NG CLOUD PASSAGE 

PANTEX PLANT ALTERNAT I V E ,  LOW RELEASE ( 0 . 6  k i l o grams ) 

Rad i o l o g i c a l  Dose  ! I ncrement al R i sk of Event ua l  Cancer Death Used i n  E s t i mate 
Orq an ( ch ances / 1 00 , 000 for an i nd i v i d u a l } ( 50-year commi tment , rem) 

Medi an D i spers i o n ;  Unf avorab l e  D i sper- Med i an D i spers i o n ;  Unfavor ab l e  D i s - I 

Wi nd to NNE s i o n ;  Wi nd to WSW Wi nd to NNE pers ian ; Wi nd to WSW I 
I 

Lung 8 19 1 . 8 4 . 4  
L i ver 2 6 1 . 6  4 . 0  I 
Bone 1 1 3 . 6 9 . 0  

( 5 . 0 }  ( 5 . 4 }  ( 5 . 0 }  ( 5 . 4 )  
I 

Lung 7 17 1 . 6  4 . 0  I 

L i ver 2 5 1 . 4  3 . 6  
Bo ne  < . 5  1 3 . 4  8 . 1  

( 5 . 2 )  ( 5 . 6 )  ( 5 . 2 )  ( 5 . 6 ) I 

I Lunq < . 5  1 0 . 024 0 . 20 
L i ver < . 5  < . 5  0 . 022 0 . 1 9  
Bone < . 5  < . 5  0 . 047 0 . 42 I 

! 
( Borger , 42 km) (Amari l l o ,  25 km) ( Bo rger , 42 km) (Amari l l o ,  25 km) 

L ung < . 5  < . 5  0 . 0092 0 . 042 
L i ver < . 5  < . 5  0 . 0082 0 . 038 
Bone < . 5  < . 5  0 . 018 0 . 084 

13 , 540 142 , 000 13 , 540 142 , 000 I ' 

Lung < . '5  ( - - ) *  < . 5  ( - - - ) *  *V a l u e  i n  ( ) i s  number o f  c a s e s  a s  a per-
L i ver < . 5  ( -- ) < . 5 ( -- - )  cent age o f  norma l l y  expected mort a l i ty from 
Bone < . 5  ( - - )  < . 5  ( - - - )  the s ame typ e s  o f  c ancer i n  the g i ven popu-

1 at i on .  
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Loc at i on of  
I nd i v i d u a l  

S i te Bo u nd ary 

( d i s t anc e ,  km ) 

Nearest Res i d ence  

( d i st anc e ,  km ) 

Major  Po p u l at i on 
Center 

( n ame , d i st ance ) 

" Average I nd i v i d u a l " 

Tot a l  Pop u l at i on 
E xpo s ed 

Potent i a l Cases of  
Cancer De at h s  i n  
Exposed Pop u l at i on 

TABLE  4 . 2 . 6-4 

SUMMARY OF RAD I OLOGI CAL R I SKS TO I ND I V I DUALS 
FROM IMMED I ATE I NHALAT I ON OF RAD IOACT I V I TY DUR I NG CLOUD PASSAGE 

I OWA ARMY AMMU N I T I ON PLANT ALTERNAT I V E ,  MAX I MUM REL EASE ( 1 20 k i l o gr am s )  

Rad i o l o g i c a l  Do s e  
I ncrement al  R i sk o f  Event u a l Cancer Death Used in Est i mate I 

Org an ( c h ances / 1 0 0 , 000 for an i nd i v i d u a l  ( 50-year comm i tment , rem ) I 

Med i an D i spers i o n ;  Unfavorab l e  D i sper- Med i an D i spers i o n ;  Unfavorab l e  D i s -
Wi nd t o  NE s i a n ;  Wi nd to E Wi nd  to NE pers i a n ;  Wi nd to E 

Lung 1100 2000 260 480 
L i ver 340 660 230 440 
Bo ne  74 130 530 950 

( 2 . 4 5 )  ( 1 . 8 )  ( 2 . 45 )  ( 1 . 8 )  

Lung  1100 2000 260 480 
L i ver 340 660 230 440 
Bon e  7 4  130 530 950 

( 2 . 5 )  ( 1 . 8 )  ( 2 .  5 )  ( 1 . 8 )  

Lung  -- - 850 - - - 200 
L i ver - -- 2 70 - - - 180 
Bone - - - 59 - - - 420 

( no n e )  ( Bur l i n gton , 6 . 6  km ) ( no n e )  ( Bu r l i n gto n , 6 . 6  km ) 

Lung 68 140 16 34 
L i ver 22 46 14 30 
Bon e  5 10  34  70  

3 , 340 3 4 , 360 3 , 360 34 , 360 

L ung 2 ( 2 . 2 ) *  50 ( 4 .  5 ) *  *V a l ue i n  ( ) i s  n umber of c ases as a per-
Li ver 1 ( 8 . 2 )  1 6  ( 1 8 )  c ent age of  norma l l y  expected mo rt a l i ty from 
Bone  < . 5  ( - - )  3 ( 20 )  the s ame types of c ancer i n  the g i ven 

- popu l at i o n . 
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Loc at i on of  
I nd i v i dual  

S i t e  Bo und ary 

( d i stanc e ,  km ) 

Nearest Res i dence 

( d i st anc e ,  km ) 

Major Pop u l at i on 
Center 

( n ame , d i st anc e )  

" Av erage  I nd i v i d u a l "  

Tot a l  Popu l at i on  
E xpos ed 

Potent i al Cases of  
Cancer  Deat hs  i n  
Exposed Pop u l at i on 

TABLE  4 . 2 . 6-5  

SUMMARY OF  RADI OLOGI CAL R I SKS TO  I ND I V I DUALS 
FROM IMMED IATE I N HALAT I ON OF RAD I OACTI V I TY DUR I NG CLOUD PASSAGE 

I OWA ARMY AMMUN I TI ON P LANT ALTERNAT I V E ,  I NTERMED I ATE RELEASE ( 30 k i l og r ams ) 

Rad i o l og i c a l  Do se 
I nc rement al R i sk of Event ua l  Cancer Deat h  Used i n  E s t i mate 

Organ  ( chances / 1 00 , 000 for  an  i nd i v i d ua l ) ( 50-ye ar commi tment , rem ) 

Med i an D i spers i o n ;  Unf avo r ab l e  D i sper- Med i an D i spers i on ;  Unfavor ab l e  D i s -
W i nd to NE  s i on ; Wi nd to E Wi nd to NE  per s i a n ;  Wi nd to E 

Lung 1 30 270  30 64 
L i ver 40 86 27  57  
Bone 9 18 62 130  

( 2 . 45 )  ( 1 . 8 )  ( 2 . 4 5 )  ( 1 . 8 )  

Lung 1 30 270  30  64  
L i ver 40 86  27  5 7  
Bo ne  9 18 62 130 

( 2 . 4 5 )  ( 1 . 8 )  ( 2 . 45 )  ( 1 . 8 )  

Lung  --- 100 --- 24 
L i ver --- 31 - -- 2 1  
Bo ne  - - - 7 -- - 50  

( none )  ( Bur l i ngto n , 6 . 6  km ) ( none ) ( Bur l i ngt o n ,  6 . 6  km ) 

Lung 10 25  2 . 4  5 . 8  
L i ver 3 8 2 . 1  5 . 1  
Bone  1 2 4 . 8  12 

3 , 340 34 , 360 3 , 340 34 , 360 

L ung < . 5  ( -- ) *  8 ( 0 . 80 ) *  *V al ue i n  ( ) i s  n umbe of c ases as a per-
L i v er < . 5  ( - - ) 3 ( 3  . 0 )  c ent age o f  norm a l l y  expected mo rt a l i ty fror 
Bone < .5 ( - - ) l ( 3 . 4 )  the s ame types o f  c ancer i n  the g i ven popu ·  

l at  i o n .  



""" 
I 

""" 
C> 

Loc at i on o f  
Ind i v i d u a l  

S i te Bo und ary 

( d i stanc e ,  km ) 

Nearest Res i dence 

( d i s t ance ,  km ) 

Major Po pu l at i on 
Center 

( n ame ,  d i s t ance )  

"Average Ind i v i du a l " 

Tot a l  Popu l at i o n  
Exposed 

Potent i a l Case s  of  
Cancer Deaths  i n  
Exposed Pop u l at i on 

TABLE 4 . 2 . 6-6  

S UMMARY OF RADI OLOG I CAL R I SKS TO I N D I V I DUALS 
FROM IMMED IATE I NHALAT I ON OF RADI OACT I V I TY DUR I NG CLOUD PAS SAGE 

IOWA ARMY AMMU N I T ION PLANT ALTERNAT I V E ,  LOW RELEASE ( 0 . 6  k i l o grams ) 

R ad i o l og i ca l  Do s e  
I ncrement a l  R i sk of  Event ua l  Cancer Death Used i n  Est i mat e  

Orq an (chances/ 1 00 , 000 for an i nd i v i du a l ) ( 50-year commi tment , rem) 

Med i an D i spers i o n ;  Unfavorab l e  D i s per- Med i an D i spers i o n ; Unfavorab l e  D i s -
Wi nd t o  NE s i an ; Wi nd to E W i nd to NE  pers i an ;  Wi nd to  E 

Lunq 100 26 24 6 . 2  
L i v er 31 8 21 5 . 5  
Bon e  7 2 50 12 

( 1 .  5 )  ( 3 . 9 )  ( 1 . 5 )  ( 3 . 9 )  

Lung 100 26 24 6 . 2  
L i ver 31 8 21 5 . 5  
Bone 7 2 50 12 

( 1 . 5 )  ( 3 . 9 )  ( 1 . 5 )  ( 3 . 9 ) I 
Lung - - - 8 - - - 1 . 9  
L i ver --- 3 - -- 1 . 7  
Bon e  - - - 1 - - - 3 . 9  

( none )  ( Bur l i ngto n ,  6 . 8  km) (none )  ( Bu r l i ngto n ,  6 . 8  km) j 
Lung 1 2 0 . 20 0 . 38 
L i ver < . 5  1 0 . 19 0 . 34 
Bone  < . 5  < . 5  0 . 42 0 . 76 ! 

3 , 340 34 , 360 3 , 340 34 , 360 i 
-

I 
Lung < . 5  ( - - ) *  < . 5  ( - - - ) *  *V a l ue i n  ( ) i s  number of  c a s e s  a s  a per-
L i ver <.  5 ( - - ) < . 5  ( - - -- )  c ent age o f  norma l l y  expected mort a 1 i ty fran 
Bone < . 5  ( - - ) < . 5  ( - - - - )  t h e  s ame types o f  cancer i n  the g i ven popu-

1 at i o n .  
--L___ 
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I 

-!'> 

Locat i on of  
I nd i v i d u a l  

S i t e  Bo und ary 

( d i st ance , km) 

Ne arest Res i dence 

( d i s t ance , km ) 

M ajor Popu l at i on 
Center 

( n ame ,  d i st ance)  

" Averag e  I nd i v i d ua l " 

Tot a l  Po pu l at i on 
E xpo sed 

= 
Potent i al Cases o f  
Cancer De aths  i n  
Exposed Popu l at i on 

Org an 

Lung  
L i ver 
Bone  

Lung  
L i ver 
Bone 

Lung 
L i ver 
Bon e  

Lung  
L i ver 
Bone 

Lung  
L i ver 
Bone 

TABLE  4 . 2 . 6- 7  

SUMMARY O F  RAD I OLOG I CAL R I SKS TO I ND I V I DUALS 
F ROM IMME D I ATE I NHALAT I ON OF RAD I OACT I V I TY DUR I NG CLOUD PASSAGE 

HANFORD S I TE ALTERNAT I V E ,  MAX IMUM R ELEASE ( 0 . 6 k i l og r ams ) 

I ncrement al  R i sk of Event ua l  C ancer Death  
( ch ance s/ 1 00 , 000 for  an  i nd i v i d u a l ) 

Med i an D i s pers i o n ;  
W i nd t o  NE 

< . 5  
< . 5  
< . 5  

( 35 )  

< . 5  
< . 5  
< . 5  

( 3 5 )  

< . 5  
< . 5  
< . 5  

( R i ch l and , 42 km ) 

< . 5  
< . 5  
< . 5  

1 1 9 , 000 

< . 5  ( -- ) * 
< .  5 ( - - )  
< . 5  ( -- )  

--

Unfavorab l e  D i sper-
s i a n ;  Wi nd to E 

1 
< . 5 
< . 5  

( 3 5 )  

1 
< . 5  
< . 5  

( 35 )  

1 
< . 5  
< . 5  

( R i ch l an d ,  42 km ) 

- ----

< . 5  
< . 5  
< . 5  

1 1 9 , 000 

< . 5  ( - -- ) *  
< . 5  ( - - - - ) 
< . 5  ( - - -- )  

-�---- ��-

Rad i o l og i c a l  Do s e  
Used i n  Est i mat e  

( 50-year comm i tment , rem )  

Med i an D i spers i o n ;  Unfavorab l e  D i s -
Wi nd to NE per s i a n ; Wi nd to E 

0 . 068 0 . 26 
0 . 061  0 . 23 
0 . 14 0 . 50 

( 3 5 )  ( 3 5 )  

0 . 068 0 . 26 
0 . 061  0 . 23 
0 . 14 0 . 50 

( 35 )  ( 35 )  

0 . 040 0 . 14 
0 . 036  0 . 1 3  
0 . 081 0 . 28 

( R i ch l and , 42 km ) ( R i c h l and , 42 km ) 

0 . 016  0 . 046 
0 . 013  0 . 040 
0 . 031 0 . 09 2  

1 19 , 000 1 1 9 , 000 

*V a l ue i n  ( ) i s  n umber of c ases as a per-
cent age  of norm a l l y  expected mort a l i t y  fr01 
t he s ame t ypes of c ancer i n  t he g i ven popu 
l at i on .  



TABLE 4 . 2 . 6-8 

R ISK COMPARI SON 
( i ncrease i n  c hance of death from vari o u s  act i v i t i es )  

Act i v i t y  o r  Event 

Ci g arette smo k i ng** ( c ancer and 
h e art di s e ase ) 

Max i mum i nd i v i d u a l  l ung dose , 
worst  case acc i dent under Iowa 
Army Ammun i t i o n  P l ant A l t er n at i ve 

Wo rk i ng 10 years as a coal m i ner 
( b l ac k  l ung ) 

Max i mum i nd i v i d u al l ung do s e ,  
wo rst c a s e  ac c i dent under Pantex 
P l ant A l t ernat i ve 

Wo r k i ng 10 year as a coal  m i ner 
( acc i dent ) 

Dwe l l i ng i n  a l arge e astern c i ty for 
20 ye ar ( po l l ut i on-re l at ed d i seases ) 

Trave l i ng 300 , 000 mi l es by automob i l e  
( acc i dent s )  

Average i nd i v i d u al l ung do s e ,  
worst case acc i dent under Pantex 
P l ant A l t ernat i ve 

Trave l i ng 300 , 000 mi l es by commerc i a l 
jet  ( acc i d ent ) 

Tr ave l i ng 300 , 000 mi l es by commerc i a l 
j et (cosmi c  rad i at i o n )  

*R i sk coeff i c i ent 0 . 000043/person-rem .  

Ch ance o f  Deat h  
Att r i b ut ed to 

Act i v i t y  or  Ev ent 
( Ch ances i n  100 , 000) 

1 5 , 000 

2 , 000 

1 , 900 

740 

640 

360 

100 

35 

30 

5 

**Moderate-to-heavy smo k i ng ( 1  pac k  per day or mo r e )  for 40 ye ars . 

4 - 4 2  

Lung  Rad i at i on Do s e* Requ i red 
for S ame Leve l  of R i s k ( rem)  

3600 

480 

460 

170  

1 50 

84 

23  

8 

7 

1 



4 .  2 .  7 Decant ami n at i o n  

P l ut o n i iJll wi l l  be depo s i ted downwi nd from t h e  pas s age of a c l o ud fo l l owi ng an acc i dent al re l e ase . 

Amo unt s depo s i ted were  c a l c u l at ed u s i ng  the  methods  desc r i bed i n  Sect i o n  4 . 2 . 5 .  I f  these  concent rat i o n s  

were l arge eno ugh t o  e xceed cont ami n at i on l i m i t s ,  t h e  g ro und wo u l d  h ave t o  b e  decont ami n ated . 

TI'KJ po s s i b l e  p l uton i um cont ami n at i on c l eanup c r i t er i a were ev al u at ed to i nd i c ate  the r ange of  

poss i b l y  requ i red act i on s .  The f i rst and more rest r i ct i ve c l eanup  l eve l  ( 0 . 2  m icroc ur i es  per squ are met er 

in the top c ent i met er of so i l )  was a sc reen i ng l evel  recommended as p art of  a proposed g u i d ance to federal  

agenc i es by the  En v i ronment al  Prot ect i on Ag ency i n  1 9 7 7 ,  but h as never been offi c i a l l y adopt ed 

( 46FR6095 6 ) . The sc reen i ng l eve l  was recommended as one b e l ow wh i ch the  propo sed dose g u i d ance co u l d  be  

presumed to be met and no  c l eanup need be con s i dered . Th i s  g u i d ance was der i ved from the premi s e  t h at the  

r i sk of deve l op i ng a r ad i at i on - i nduced c ancer from cont i n uous expos ure to t he cont am i n at i on s ho u l d  be l es s  

t h an 1 0  chances i n  100 , 000 dur i ng t h e  l i fet ime  of an i nd i v i d u a l ( USEPA 197 7 ) . 

The s econd po s s i b l e  c l eanup l evel  was deri ved from the prem i se t h at no i nd i v i d u a l  wo u l d  rec e i ve a 

dose  to any cri t i c a l body organ greater  t h an t h at recommended by the Nat i o n a l  Commi ss i on on Rad i o l og i c a l  

Prot ect i on and Me asurement , even aft er cont i n uous expo s u re over a 70-year per i od ( Hea ly  197 7 ) . Th i s  

c l eanup  l eve l  wo u l d  l i m i t  expo s ure  i n  the max i m um year to any org an of an i nd i v i d u a l to no more t h an 500 

m i  11 i rem . The two l ev e l s  are st at ed i n  d i fferent t erms , b u t ,  i n  g enera l , the  E PA b as ed l evel  wo u l d  res u l t  

i n  c l eanup t o  l eve l s abo ut 4 0  t i mes l ower t h a n  t h e  l eve l b as ed o n  a 500-m i l l i rem-per-year org an dos e .  

Three types o f  l and use ( ag r i c u l t ural , s uburban ,  and commerc i a l )  were add res sed for t he t wo  po s s i b l e  

decont am i n at i on l eve l s ( Wenze l  19828 ) .  Th e decont am i n at i o n  met hods and est i m ated costs were  b ased on  

av a i l ab l e  l i terat ure ( McGrath 1978 , Sm i t h  1978 , F i n l ey 1980 ) . C l e an up of t he h i gher l eve l s  of  

cont ami n at i o n  I'K.J u l d  be accomp l i shed by major  veget at i o n  and so i l  remo v a l  by farm or  ro ad mach i nery and 

was h i ng st ruct u res w i t h  f i re hoses . At l ower l eve l s ,  cont am i n at i on co u l d  be red uced and st ab i l i zed by some 

veget at i on remov a l , p l owi ng , and heavy i rr i g at i on .  Co st est i m ates  ranged from abo ut $ 500 to more t h an 

$ 100, 000 an acre depend i ng on the  type of l and use  and req u i red c l e an up . The est i mat es i nc l ud ed , where 

appropr i ate ,  co sts  of pac k ag i n g ,  transport at i o n ,  d i spos a l  of  cont ami n at ed mat er i al s ,  tempo r ary ev acu at i o n  

d u r i ng c l eanup ,  and resto r at i on ( Wenzel  19828 ) . 

The res u l ts of the an a l ys es are presented i n  Tab l es 4 . 2 . 7- 1  through 4 . 2 . 7-7 for rep resent at i ve 

acc i dent scen ar i os t h at i l l ust r at e  the fu l l  range of po ss i b l e  consequences for each Al tern at i ve as 

i nd i c ated be l ow .  

P antex  A l t ernat i ve 

Tab l e  4 . 2 . 7-1 Max i m um Re l e ase ( 1 2 0  k i l ogram s )  

Tab l e  4 . 2 . 7-2 I nt ermed i ate Re l e ase ( 30 k i l o grams ) 

Tab l e  4 . 2 . 7-3 Low Re l e ase  ( 0 . 6  k i l ograms ) 

Iowa  Army Ammun i t i on P l ant A l ternat i ve 

Tab l e  4 . 2 . 7-4 Max i mum Re l ease  ( 1 20 k i l ogram s )  

T ab l e  4 . 2 . 7-5  I nt ermed i ate  Re l e ase ( 30 k i l o grams ) 

Tab l e  4 . 2 . 7- 6  Low Re l ease  ( 0 . 6  k i l o grams ) 

H anford S i t e  A l t ernat i ve 

Tab l e  4 . 2 . 7-7  Max i m um Re l ease  ( 0 . 6  k i l og r ams ) 

4 - 4 3  

____________________ ............... 



C l e anup to  
l evel  b ased 
on  He al y 
proposa l  

C l e anup to 
l eve l  b ased  
on E PA 
Propo sed 
G u i d ance 

C l e anup to 
l evel  b as ed 
o n  He a l y  
proposal 

C l e anup to 
l ev e l  b ased 
on E PA 
Propo sed 
G u i d ance 

TABLE  4 . 2 . 7- 1  

ESTIMATED DECONTAM I NATIDN AREAS AND COSTS ( 1981 )  
PANTEX ALTERNAT IVE , MAX I MUM RELEASE ( 1 20 k i l ogram s ) 

Med i an Meteoro l ogy Unfavo r ab l e Meteoro l ogy 
cost t 1981 ) 

Land Use Acres S�i1 1ions  Acres 

Agr i cu l t ure 198 000 160 200 400 
S ub urb an 4 290 3 . 6  44 500 
Commerc i a l 1 430 1 . 3  1 1  100 

TOTALS :  204 000 1 70 256 000 

Agr i c u l t ure 198 000 7 20 200 400 
Suburb an 4 290 15 44 500 
Commerc i al 1 430 5 . 4 11 100 

TOTALS : 204 000 740 256 000 

TABLE 4 . 2 . 7- 2  

ESTIMATED DECONTAM I NATI ON AREAS AND COSTS ( 1981 ) 
PANTEX ALTERNATI V E ,  I NTERME D I ATE RELEASE (30 k i l ograms ) 

Cost t l98l) 
S�il lions  

120 
54 
16 

190 

680 
160 
45 

890 

Med i an Meteoro l ogy Unfavo r ab l e  Met eo ro l ogy 

L and Use Ac res 

Agr i c u l t ure 155 300 
S uburb an 4 490 
Commerc i a l 1 500 

TOTALS :  161 300 

Agr i c u l t ure 155 300 
S uburban 4 490 
Commerc i al 1 500 

TOTALS :  161 300 

4 - 4 4 

cost t 1981 ) 
$�h 1 11 ons  

77 
2 .4 
1 . 6  

81 

490 
14 
5 . 1  

510 

Acres  

154 400 
23  800 

7 930 

186 000 

154 400 
23 800 
7 930 

186 000 

lost t l 981 ) 
$r;l1 l hons  

75 
16 

5 . 6  

97 

480 
78 
28 

590 



Cl eanup to 
l eve l  b as ed 
o n  He al y 
p ropos al  

C l e an up to 
l eve l  b ased 
on  E PA 
Proposed 
Gu i d ance 

C l eanup  to 
l evel  b ased 
o n  He a l y  
propo s a l 

C l e an up to 
l eve l  b as ed 
on EPA 
Propo sed 
Gu i d ance 

TABLE 4 . 2 . 7-3 

EST I MAT�D DE CONTAMI NAT I ON AREAS AND COSTS ( 1981 ) 
PANTEX  ALTERNAT I VE , LOW RELEASE (0 . 6  k i l ograms ) 

Med i an Met eoro l ogj[ Unfavor ab l e  Meteoro l ogy 
LOSt �J. } LOSt LJ.�tH }  

Land Use Acres  )M1 1 1 1 ons  Acres $M1 1 1 1 ons  

Agr i c u l t ur e  5 930 2 . 9  4 770 2 . 3  
S ub urb an 59 0 . 033 1 540 0 . 73 
Co1m1erci a l  1 4  0 . 0068 512 0 . 97 

TOTALS :  6 000 2 . 9  6 820 4 . 0  

Agr i c u l t ure 5 930 18 4 770 15 
S ub urb an 59 0 . 18 1 54 4 . 9  
Conmerci  al  14 0 . 048 512  1 . 7  

TOTALS : 6 000 18 6 820 22 

TABLE 4 . 2 . 7-4 

EST I MATED DECONTAM I NATI ON AREAS AND COSTS ( 1981 )  
I OWA ARMY AMMU N I T I ON P LANT ALTERNAT I VE ,  MAX I MUM RELEASE ( 120 k i l og rams ) 

Med i an Meteoro l o gy Unfavorab l e  Met eoro l ogy 
cost l 19!H J Cost ( 1981 ) 

Land Use Ac res $�il l i o ns  Acres  $�1 ll i o n s  

Agr i c u l ture  193 800 160 76 800 68 
Suburban 7 630 11  9 780 89 
Conmerc i a 1 2 550 4 . 3  3 260 36 

TOTALS : 204 000 175  89  860 190 

Agri c u l t ure 193 800 700 76 800 320 
S uburban 7 630 31 9 780 120 
Conmerci al 2 550 11 3 260 47 

TOTALS :  204 000 742 89 860 490 

4 - 4 5  

______________________ ............... 



TABLE 4 . 2 . 7 -5  

ESTIMATED DE CONTAM I NAT ION AREAS AND  COSTS ( 1 98 1 )  
I OWA ARMY AMMUN IT ION  PLANT ALTERNAT I VE , INTERMED IATE RELEASE ( 1 20  k i l o g r ams ) 

Med i an Met eoro l ogy Unfavorab l e  Met eoro l ogy 
cost ( l�I:H J cost ( l �I:H J 

Land Use Ac res �M i l l i o n s  Ac res �M i  1 li ons  

C l e anup  to Agri c u l t ure 78 300 41 70 400 36 
l evel  b ased Sub urb an 3 090 2 . 7  6 750 8 . 9  
o n  He a l y  Commerc i al 1 030 0 . 98 2 250 3 . 5 
propo s al 

TOTALS : 82 450 45 79 420 48 

C l e an up to Agr i c u l t ure 78 300 260 70 400 230 
l ev e l  b as ed Sub urb an 3 090 11  6 7 50 25  
on EPA Commerc i al 1 030 3 . 8  2 250 9 . 2  
Proposed 
Gu i d ance 

TOTALS : 82 450 270 79 420 260 

TABLE 4 . 2 . 7-6  

ESTIMATED DE CONTAM I NATI ON AREAS AND  COSTS ( 1981 ) 
I OWA ARMY AMMU N I T I ON PLANT ALTERNAT I V E , LOW RE LEASE ( 0 . 6  k i l ograms ) 

Med i an Met eoro l ogy Unfavo r ab l e  Meteoro l ogy 
cost ( l�!:H J cost ( l�I:H J 

Land Us e Acres �Mi l lio n s  Acres $Mi 1 1  i ons  

Cl e anup  to Agri c u l t ure 5 200 2 . 6  2 940 1 . 4  
l evel  b ased Sub urb an 204 0 . 11 986 0 . 48 
o n  He al y Commerc i a l 69 0 . 038 328 0 . 1 6 
pro pos al 

TOTALS : 5 4 70 2 . 7  4 260 2 . 0  

C l e an up to Agr i c u l t ure 5 200 16 2 940 9 . 1  
l ev e l  b as ed Sub urb an 204 0 . 65 986 3 . 1  
o n  E PA Commerc i al 69 0 . 23 328 1 . 1  
Propo sed 
Gu i dance 

TOTALS : 5 4 70 1 7  4 2 60 13  

4 - 4 6  

................... ____________________ _ 



C l eanup to 
1 evel b ased 
on He a l y  
pro po s al 

Cl e an up to 
l eve l  based 
on EPA 
Proposed 
Gu i d ance 

TAB LE 4 . 2 . 7- 7  

EST IMATED DECONTAM I NAT I ON AREAS AND COSTS ( 1981 )  
HANFORD S I TE ALTERNAT I V E ,  MAX I MUM RELEASE ( 0 . 6  k i l o g r ams ) 

Med i an Met eoro 1 ogy Unfavorab l e  
cost t lYIH 1 

Land Use Acres �Mi 1 1ions  Ac res 

Aqri c u l t ure 6 700 3 . 2  3 230 
( o n s i t e )  - - ( o n s i t e )  

Suburban  No ne  - - No ne 
Cornmerc i a 1 None None 

TOTALS : 6 700 3 . 2  3 230 

Agr i c u l t ure 6 700 21 3 230 
( ons i t e )  -- ( ons i t e )  

S ub urb an None -- None 
Commerc i a l No ne No ne  

TOTALS : 6 700 21 3 230 

4 . 2 . 8 Long-Term Exposure  H e a l t h  Con s equences 

Meteoro 1 ogy 
cost t iYtli J  

�Mi l l i on s  

1 . 6  
- -
- -

1 . 6  

10 
- -
- -

10 

Long -term expo s ure for the p urpo ses of t h i s  doc ument means the i nh a l at i on and i ngest i o n  of p l uton i um 

over many years . P l ut on i um wo u l d  be i n i t i al l y  depo s i t ed on the ground by the pass age of the  d i sper s i o n  

c l o ud from a n  acc i dent al  exp l o s i o n .  The depo s i ted p l uto n i um co u l d  be made avai l ab l e  to h umans b y  several  

n at ura l  proces ses  termed " p at hways . "  These  p athways are resu spens i on to the  ai r ,  i ngest i o n  of garden 

prod uce ,  and i ngest i on of meat pro d uct s .  Several  i mport ant p at hways were eva l u ated by comp ut er mode l  

s i mu l at i on to det erm i n e  rad i at i on  doses and  as soc i ated potent i a l he a l t h  effect s .  Th e most s i gn i f i c ant 

p athway ( o ver 90% of the l o ng-t erm rad i at i on dose )  to man is d i rect i n h a l at i on of resuspended p art i c l es of 

cont am i n at ed so i l .  

Th ree comp uter s i mu l at i ons were perfo rmed , one for e ach of the  two l ev e l s  of decont ami n at i on effort 

descr i bed in Sect i o n  4 . 2 . 7  and one as s umi ng  no decont am i n at i o n  for comp ari son . The upt ake of p l utoni um 

from the so i l  to p l ant s ,  from p l ant s to forag i ng l i vestock ,  and from both p l ants and l i vestock to man was 

ana l yzed . Fi g ure 4 . 2 . 8-A i l l u st r at es the major  food pat hways i nvest i g at ed for the Pantex reg i o n . Th i s  

ana l ys i s  ass umed l arge areas of f arml and are cont ami n ated w i t h  p l uton i um .  Both n at ural  and agri c u l t ura l  

p at hways to man were  s i mu l ated us i ng appropri at e computer codes . S i te spec i f i c  d at a  on c l i m at e ,  so i l ,  

veget at i o n ,  c ropp i ng ,  and agri c u l t ural pract i ces were u sed i n  the comput er program for t hese s i m u l at i o n s  

( Wenze l  1 982A ) . 

The concent r at i ons of p l uto n i lJ'll i n  ai r ,  soi l ,  veget at i o n ,  and meat were s i m u l at ed for 50 ye ars . 

These  s i mu l ated conc ent r at i o ns were used to est i m ate  the doses and h e a l t h  effect s expected i n  i nd i v i d u al s .  

For cons erv at i ve est i mates , the i nd i v i d u a l s  were ass umed to be l i v i ng on and farm i ng the cont ami n ated 

are as . Based on these dos es , as soc i at ed ri s k s  of pot ent i al  hea l t h  effect s were est i m at ed by the s ame 

proced ure descri bed in Sect i on 4 . 2 . 6 .  

Res u l t s  for the r anges of acc i dents eva l u ated are s ummari zed i n  Tab l e  4 . 2 . 8-1 for the P ant ex P l ant 

A l ternat i ve and Tab l e  4 . 2 . 8-2  for the Iowa Army Ammu n i t i o n  Pl ant Al t ernat i ve .  Fo r t he Hanford Si te  
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F i g ure 4 . 2 . 8-A . Major P ant ex P l ant food p at hways s i m u l at ed for pot ent i a l acc i d ents w i t h  p l ut o n i um .  

A l t ern at i ve , t he  offs i t e  cont ami n at i on l ev e l s  even w i t h o ut c l e an up were near t he c l e an up l evel b ased on  

t he  Env i ro nment al Protect i on Agency Propo sed Gu i d ance and no  i ncrement a l r i s k s  we re c a l c u l at ed .  Th e val ues 

g i ven are t he i n crement al r i sk of  c ancers ( l ung , l i ver ,  and bone)  for aver age i nd i v i d u a l s l i v i ng on and 

farmi ng t he  cont ami n at ed areas d ur i n g  t he  f i rst  ye ar aft er depo s i t i o n and for a tot al  50-ye ar per i od . Th e 

va l ues rnay be comp ared wi th t he aver age i nd i v i d u al i ncrement al r i sk v a l ues g i ven i n  Tab l es 4 . 2 . 6-1 t h ro ug h  

4 . 2 . 6- 7 .  
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Degree of 
C l e anup  

No deco n-
t ami n at i on 

C l e anup to 
1 evel  b ased 
on Hea l y 
p ropo s al 

C l e anup  to 
1 evel b ased 
on  EPA 
P roposed 
Gu i d ance 

TABLE 4 . 2 . 8- 1  

I NCREMENTAL R I SK O F  EVE NTUAL CANCER DEATH* FROM LONG-TERM E XPOSURE TO 
RES I DUAL CONTAM I NAT I ON UNDER THREE  CLEANUP  ASSUMPTI ONS 

PANTEX PLANT ALTERNATI VE 

( Ch ances i n  100 , 000 for Aver age I nd i v i d ua l ) 

120 K i l o gram R e l ease  30  Ki l o gram R e l ease  0 . 6  K i l ogram R e l ease  
Med 1 an Unfavo r ab l e  Med 1  an Unfavorab l e  Med 1 an U nfavor ab l e  

Met eoro l o gy Met eo ro 1 ogy Met eoro l ogy Met eo ro 1 ogy Met eo ro l ogy Met eo ro l ogy 
1 t-Hst �u-yr F1 rst 50-yr F 1 r st 50-yr F1 rst 50-yr F 1 rst 50-yr F 1 rst  50-yr 
Year Tot al  Year Tot al  Year Tot al  Year Tot a l  Year Tot a l  Year Tot al  
-- --- --- --- --- --- --- --- --- ----- --- --- --- --- --- --- --- --- ---
0 . 85 1 . 7  3 . 6  7 . 2  0 . 40 0 . 82  2 . 0  4 . 0  0 . 31 0 . 65 0 . 1 1 0 . 22 

0 . 57 1 . 1  0 . 92 1 . 8  0 . 39 0 . 78 0 . 73 1 . 5  0 . 31 0 . 65 0 . 1 1 0 . 22 

0 . 04 0 . 08 0 . 04 0 . 08 0 . 04 0 . 08 0 . 04 0 . 08 0 . 04 0 . 08 0 . 04 0 . 08 

*Va l ues are ch ances i n  100 000 t h at an av erage i n d i v i d u al l i v i ng wi th i n  the cont ami n at ed area for the  
peri od of t i me wo u l d  event u a l ly  d ie  of  l i ve r ,  l un g ,  or bone c ancer because  of i nt ake of  res i d u al 
p l uton i um cont ami n at i o n . 

Degree of 
C l eanup  

No  deco n-
t am i n at i on 

Cl e anup to 
l eve l  b ased 
on Hea ly  
propo s a l  

C l e an up to 
1 evel b ased 
on EPA 
P roposed 
Gu i d ance 

TABLE 4 . 2 . 8- 2  

I N CREMENTAL R I SK O F  EVENTUAL CANCER DEATH* FROM LONG-TERM EXPOSURE TO 
RES I DUAL CONTAM I NATI ON UNDER THRE E  CLEANU P  ASS UMPTI ONS 

I OWA ARMY AMMU N I T I ON PLANT ALTERNAT I VE 

( Ch ances i n  100 , 000 for Aver age I n d i v i u a l ) 

1 20 K i l o g ram R e l ease  30 K i l o gr am Re l e ase  0 . 6  K i l ogram Re l e ase 
Med i an Unfavorab l e  Med 1 an Unfavo r ab l e  Med i an U nfavorab l e  

Met eoro l ogy Met eoro l ogy Meteoro l ogy Met eoro 1 ogy Met eo ro l ogy Met eoro l ogy 
F i rst 50-yr F i r st 50-yr F i r st 50-yr F1 rst 50-yr F1 rst  50-yr Fi r st 50-yr 
Year Tot al Year Tot al  Year Tot al  Ye ar Tot al  Year Tot al  Year Tot al  

--- --- --- --- --- --- --- --- ------ --- --- --- --- --- --- --- ---
5 . 9  9 . 6  8 . 5  1 4  1 . 2  2 . 0  3 . 1  5 . 2  0 . 34 0 . 54 0 . 22 0 . 36 

0 . 50 0 . 83 0 . 70 1 . 2 0 . 39 0 . 52 0 . 6 7 1 . 1  0 . 34 0 . 54 0 . 22 0 . 36 

0 . 04 0 . 08 0 . 04 0 . 05 0 . 04 0 . 06 0 . 04 0 . 06 0 . 04 0 .  06 0 . 04 0 . 06 

*Val ues  are chances i n  100 000 that an averag e  i nd i v i d u a l  l i v i ng wi th i n  the cont ami n at ed area for the 
per i od of t i me wo u l d  event u a l l y  d i e  of l i ve r ,  l un g ,  or bone c ancer because of i nt ake of res i d ua l  
p l uton i um cont am i n at i o n .  
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4 . 2 . 9  Emergency Prep aredness  

Emergency Prep aredness i s  d i s c u s sed h ere on ly  i n  rel at i o n  to  the  P antex P l ant . S i m i l ar p l ann i ng wo u l d  

b e  done  for e i t her  the Iowa Army Ammun i t i o n  P l ant o r  the Hanford S i te . 

The P antex P l ant h as comprehen s i ve emergency p l ans t h at prov i de g u i d ance and proced ures des i gned to 

prot ect ( 1 ) l i fe and property wi t h i n  the fac i l i ty,  ( 2 )  the hea l t h  and we l f are of s urround i ng areas , and 

( 3 )  the defense i nt erest of the n at i on d ur i ng any cred i b l e  emergency s i t u at i on . Formal mut u al ass i st ance 

agreement s h ave been made wi th  the Amar i l l o F i re Dep artment , the Nat i on al Gu ard , and St . Ant hony Ho sp i t a l . 

I nformal agreements h ave been d i scus sed w i th l ocal  po l i ce , sher i ff dep artment s ,  and other emergency 

agenc i es who wi l l  pro v i d e suppo rt i n  l i ne wi th  the i r  respect i ve charters . P l ann i ng i s  i n  progress  wi th  

off i c i a l s of the  St ate of  Texas to ass ure appropr i ate coord i n at i on w i th the Texas St ate Emergency 

Management P l an .  

The P ant ex Emergency P l an expresses the ph i l osophy t h at the P antex P l ant be as s e l f - s uff i c i ent as 

po s s i b l e  i n  hand l i ng emergency s i t u at i on s  wi th i n the fac i l i ty .  P l ant emergency res po nse  t e ams are 

compr i sed of spec i a l i zed perso nnel  who are t r a i ned and knowl edgeab l e  i n  meet i ng emerg ency s i t u at i ons . 

These  i nc l ude such f i e l d s  of expert i s e as fi re f i ght i ng ,  secur i ty and nuc l e ar mater i a l s prot ect i o n , 

med i c al , r ad i at i on mon i to r i ng and hea l th phys i cs , n uc l ear s afety, and e nv i ronment al  s c i ences . The groups  

are further s upported  by  expert i s e i n  i nd u st r i a l  s afety, i nd ust r i al  hyg i en e ,  commun i c at i ons , ut i l i t i es ,  

and transport at i o n .  Th ese response groups are respons i b l e  for prov i d i ng the d i rect i on and appropr i at e  

act i on req u i red t o  reso l ve any emergency s i t u at i o n .  

Med i c a l , deco nt am i n at i o n ,  f i re f i ght i ng ,  and ot her emergency f ac i l i t i es and e q u i pment are av a i l ab l e  

ons i t e .  An Emergency Rad i at i on Tre atment Fac i l i ty wi th equ i pment i s  av ai l ab l e  at St . Ant ho ny Ho s p i t al i n  

Amar i l lo to treat cont am i n ated p at i ent s .  Per i o d i c  e xerc i ses are cond ucted by P ant ex P l ant perso nnel  w i t h  

the  hosp i t a l  st aff . The fac i l i ty at t h e  St . Ant hony Ho sp i t a l  was t h e  f i rst decont am i n at i o n  f ac i l i ty i n  the 

Un i ted St ates des i gned exc l us i ve ly  for h and l i ng cont am i n ated p at i ents in  a commun i ty hosp i t al ( Wa l dron 

1981 , Kel l y  1972 ) . 

I n  add i t i on to the above response gro ups , t here i s  an emergency coord i n at i ng t e am composed of  

Dep artment of Energy and  P l ant co nt r actor man agement personne l  who cond uct tra i n i ng exerc i ses  at an ons i t e  

emergency cont rol center . Under acc i dent cond i t i ons , t h i s  t e am  wo u l d  i n i t i ate the P ant ex D i s aster P l an and 

coord i n at e  al l ons i t e act i o n s . If  offs i t e  are as co u l d be affected , the Te xas  Dep artment of Pub l i c  Safety 

wo u l d  be not i f i ed i mmed i at e l y .  The Te x as Dep artment of P ub l i c S afety w i l l  make emergency not i f i c at i on to 

the pub l i c  and l oc a l  government al  agenc i es i n  accord ance w i th  An nex R of the St ate of Te xas Emergency 

Man agement P l an ( Texas 1982 ) . The P ant ex P l ant h as i n - p l ace commun i c at i on ch annel s w i th the Te x as 

Dep artment of Pub l i c  Safety through  the use of t e l ephone ( both st and ard and mo b i l e ) , two -way rad i o ,  and 

the N at i o na l  W arn i ng System ( NAWAS ) . 

The P ant ex P l ant h as R ad i o l og i ca l  As s i st ance Te ams w i th a tot al of 46 personnel  who are eq u i pped and 

t r a i ned to respond to an acc i dent i nvo l v i ng rad i o act i ve cont ami n at i on  e i ther on s i te or offs i t e .  Members 

from th i s  t e am  h ave p art i c i p ated i n  the N at i o n al N uc l ear Weapons Acci dent Exerc i s es i n  1979 and 198 1 .  I n  

add i t i o n ,  the  Jo i nt Nuc l e ar Acc i dent Coord i n at i ng Center ( JNACC ) i n  Al b u querque , New Me x i co ,  can be ca l l ed 

upon s h o u l d  the need ar i se .  Th i s  c a l l wo u l d  mob i l i ze r ad i at i on emergency response t e ams from the  

Dep artment of  Energy, Dep artment of Defen s e ,  and  other  p art i c i p at i ng Federa l  agenc i es .  
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As d i s c us sed thro ugho ut Sect i o n  4 . 2 ,  the on l y  types of cred i b l e  acc i dent s t h at co u l d  l e ad to 

s i gn i f i c ant consequences for the general  pub l i c  or t he env i ro nment are t hose  t h at mi ght d i sperse 

rad i o act i ve mater i al s beyond the  bo und ar i es of the Pantex P l ant . The Tex as De p artment of  He a l t h  h as 

pr imary respons i b i l i ty wi t h i n  the prov i s i ons of t he St ate of Texas Emergency Man agement P l an for emergency 

respo nse  to prevent or red uce  d am age , i nj ury, or l o s s  of l i fe or pro perty from acc i d ent s i nvo l v i ng 

r ad i o act i ve materi a l s .  Th i s  p l ann i ng wi ll  be documented i n  a spec i al ch apter on the P ant ex P l ant i n  the  

Federa l  Fac i l i t y  subsec t i o n  (Tab 3 ,  Append i x  7 ,  Annex  L )  of t he R ad i o l o g i c a l Emergency Re sponse  port i o n  of  

t he St at e  P l an ( Texas 1 982 ) . Th i s  p l ann i ng wi l l  be  al ong the s ame g eneral  p at t erns u sed for f i xed n uc l e ar 

fac i l i t i es i n  the St ate of Tex as Emergency Man agement P l an .  Add i t i o n a l  doc ument at i on wi l l  cover 

respons i b i l i t i es and act i ons for ot her St ate of Texas agenc i es and l o ca l  government s .  

I n  t he  event of an acc i dent resu l t i ng i n  offs i te r ad i o act i ve cont am i n at i o n ,  s h e l t eri ng and s i mp l e 

res p i r atory prot ect i on wou l d  be effect i ve i n  s i g n i f i c ant l y  reduc i ng  both i nd i v i d u a l  and popu l at i on  doses . 

Where appropr i at e ,  t he p ub l i c c o u l d  seek s h e l t er i n  permanent s t ruc t ures s uch as ho u ses or 

commerc i a l / i nd ust r i a l  b u i l d i ngs , wh i c h  co u l d be made reaso n ab l y  ai rt i gh t  by c l os i ng wi ndows , doo r s ,  and 

extern al a i r  i nt akes . Persons t r ave l i ng by motor  veh i c l e  co u l d  c l ose  wi ndows , vent s ,  and o ut s i de heat i ng 

or coo l i ng duct s ,  as we l l  as avo i d  dri v i ng to the  area where the  c l o u d  wo u l d  be exp ected t o  trave l 

downwi nd . Add i t i on al res p i rat o ry prot ect i on wo u l d  be achi eved by co veri ng the nose and mouth  w i th  wet 

h and kerc h i efs or towe l s or by go i ng i nt o  a bat h room, c l o s i ng the door and t urn i ng  on the wat er i n  the 

shower . If  t hese measu res were t aken d ur i ng the t ime of c l o ud pas s age ( for e x amp l e ,  one to a few hours i n  

Am ar i l l o ) , t h e  pot en t i a l maxi mum rad i at i o n  do ses and t h e  correspond i ng  r i s k s  of event u a l  c ancers shown i n  

Sect i on 4 . 2 . 6  wo u l d  b e  reduced s ub s t ant i a l l y, po s s i b l y  by f actors o f  as much as 1 0  ( Co hen 1979 ,  Cooper 

1981 ) . 

Once t he i n i t i al debr i s  c l o ud h as passed ,  t he rem ai n i ng poten t i al  h azard from depo s i t ed rad i o ac t i v i t y  

wo u l d  b e  s i gn i fi c ant l y  sm al l er ( Sect i on 4 . 2 . 7 ) . Bec ause  o f  t h e  l ower pot en t i al  h az ard , restorat i o n  and 

recovery cou l d be c arr i ed o ut o ver a reaso n ab l e  t i me per i o d .  Act i o ns wo u l d  pro b ab l y  i nc l ude some of t hose  

d i s c u s s ed i n  Sect i o n  4 . 2 . 7 ,  a s  we l l  a s  measures s uch  as access  res t r i c t i o n  or  tempor ary evac u at i on of  

areas w i th  t he h i g hest l eve l s  of cont am i n at i on u nt i l  c l eanup co u l d  be  accomp l i s hed . 

P l ann i ng for P antex emergenc i es i ncorpo rates experi ence g a i ned from decont am i n at i on of s i tes where 

p l uto n i um d i spers a l  res u l t ed from h i g h  exp l o s i ves deton at i o n . Th ese  decont am i n at i on  effo rt s were  

s uccessfu l  in  managi ng hea l t h  protect i o n  prob l ems and  in  ret urn i ng l and and f ac i l i t i es to  t he p ub l i c  

dom ai n  (USAF 1970 , P l ac e  1970 ) . 

4 . 3  I MPACTS OF RELATED DEPARTMENT OF ENERGY TRANSPORTAT ION OP ERAT I ONS  

Env i ronment al i mp acts  res u l t i ng from re l at ed t r an sport at i on operat i ons f a l l i nto  one of  t\\0 major 

c at ego r i es- -norma l  operat i ons  or acc i dent s .  Rad i o l o g i c a l  and nonrad i o l og i c a l  consequences are as ses sed for 

both c at egor i es .  The r ad i o l o g i c al consequences res u l t  from atmo s p her ic  rel e ase of r ad i o act i ve materi a l s 

such  as p l u ton i um and t r i t i um .  
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Two transport at i o n  rel at ed acc i dent s were an a l yzed to be wi t h i n  the  thresho l d  of cred i b i l i t y  i f  tot a l  

m i l e age t rave l ed i n  t he U n i ted St ates i s  cons i dered . One  pot ent i al acc i dent , a c rash of  a Dep artment of  

Energy-ch art ered ai rc raft c arryi ng  compo nent s cont ai n i ng t ri t i um ,  co u l d  res u l t  i n  a re l e ase probab i l i ty of  

4 ch ances in  100, 000 per  ye ar . The  s econd , a l ong-burn i ng fue l  f i re res u l t i ng from a c rash of  a S afe

Secure Tr ai l er wi t h  a l o aded fuel t anker  truc k ,  was as ses s ed to be at the thresho l d  of cred i b i l i t y  ( 1  

ch ance i n  1 m i l l i on per ye ar ) . A l l  ot h er acc i dents h av i ng pot ent i al rad i o l og i ca l  consequences were found 

to  be not cred i b l e .  The comp l et e  envi ronment al  imp act as sessment of Pant ex t r anspo rt at i o n  operat i on s  i s  

by neces s i ty c l as s i f i ed and i s  doc ument ed i n  Smi t h  198 2 .  

4 . 3 . 1  Tran s po rt at i on Syst ems 

The Dep artment of Energy t r ans port at i on s afegu ards syst em i s  u sed for offs i t e  t rans port at i on of 

n uc l e ar weapo ns , nuc l ear component s ,  and spec i al ass emb l i es cont a i n i ng rad i o act i ve mater i a l . Th i s  i s  a 

ded i c at ed ground t r ansport at i on system cons i st i ng of S afe-Secure Tract or/Tra i l ers and S afe-Secure 

Rai l c ars . Th e Department of  Energy does not sh i p  nuc l ear exp l o s i ves  by ai r .  Safe-Sec ure Tr act or/Trai l ers  

and S afe-Sec u re R a i l c ars h ave feat ures t h at make t h em espec i a l l y s afe in  acc i dent s .  In  add i t i o n ,  t hey 

prov i de securi ty ag a i nst t heft or - s abot age at t empt s .  Tr ansport at i o n  operat i on s  are reg u l at ed by 

Dep artment of Energy st and ards for spec i al equ i pment , g u ard escort , operat i ng procedures , and emergency 

proced u res . 

Offs i t e  s h i pment s of h i gh exp l o s i ves and h azardous chemi c a l s  are h and l ed by commerc i al c arri ers 

( truck  and ai rcraft ) under Dep artment of Tr ansport at i on gu i de l i nes . On s i t e s h i pment s use  spec i f i c  s afety 

equ i pment and veh i c l es and comp l y  wi t h  P antex P l ant operat i on and emergency procedures . 

4 . 3 . 2  Normal  Transpo rt at i o n  Operat i o ns  

Negl i g i b l e  env i ronment al  i mp acts res u l t  from expect ed cond i t i ons d u r i ng t ranspo rt at i on operat i on s .  An  

examp l e  i s  t h e  rad i at i o n dose rece i ved by al l i nd i v i d u a l s in  t h e  v i c i n i ty of nuc l e ar sh i pment s .  Th ese 

impacts are s ummari zed in  Tab l e  4 . 3 . 2- 1 .  

4 .  3 .  2 . 1  P ant ex 

R ad i o l og i c a l --Nuc l e ar We apons 

Th i s  i mp act is asses sed i n  terms of dos e .  The dose for nonoccupat i on al i nd i v i d u a l s  is l ess  t h an 0 . 0 1  

mi l l i rem per year . The nonoccupat i o n a l  subgroups co n s i dered i n c l ude memb ers o f  t h e  pub l i c  expo s ed 

al ongs i de t he t r ans port l i n k ,  and t hose nearby wh i l e t he s h i pment i s  sto pped . 

R ad i o l ogi c a l --Ot h er So urces 

I nc l uded in  t h i s  c ategory are n uc l ear we apon component s ,  r ad i o act i ve so u rce s ,  and r ad i o act i ve wast e .  

Th e max imum do s e  for a no nocc u p at i o n a l i nd i v i d u al was as se s sed to be l es s  t h an 0 . 5  mi l l i rem per ye ar . 

Nonrad i o l o g i c a l  

T he  tot al ann u al t r aff i c  cont r i b ut i on for P antex ( T ab l e  4 . 3 . 2- 1 )  wqs c a l c u l ated to  be l ess  t h an 1% 

for al l affected are as . Th erefor e ,  the  resu l t ant non r adi o l o g i c a l  imp act s are co n s i de red neg l i g i b l e .  
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TABLE  4. 3 . 2-1  

TRANSPORTATI ON I MPACTS FROM NORMAL OP ERATI ONS 

A. R ad i o l ogi c a l  Imp act s - Annua l  Maxi mum I nd i v i d u a l  Dose  ( mi l l i r em ) 

Person l i v i ng a l ong 
t r anspo rt l i n k 

Person s h ar i ng t r ansport l i n k  
wh i l e  veh i c l e  mo v i ng 

Byst ander near stopped veh i c l e  

T r uck stop emp l oyee 

B .  No nrad i o l og i c a l  I mp acts* 

<0 . 07 

Neg l i g i b l e  

<0 . 5  

<0 . 01 

P ant ex  Motor  Veh i c l e  Traff i c  [ 1 9  mi l l i o n  k i l ometers  ( 1 2  mi l l i o n  
m i l es )  per ye ar]  

Amari l l o Imp act 
Texas St at e Impact 
U n i t ed St ates Impact 

1 . 0% 
0 . 01% 
0 . 0008% 

P antex R a i l Traff i c [ 390 thou s and k i l ometers  ( 240 t h o u s and mi l es )  
per ye ar 

U n i t ed States Frei g ht Imp act 0 . 006% 

P antex  Ai r Operat i o n s  ( 270  per ye ar )  

Amar i l l o A i rport Imp act 0 . 3% 

*Expres sed as a per cent of t he t r aff i c  i n  t he affect ed are a .  

4 . 3 . 2 . 2  I owa Army Ammu n i t i on P l ant A l ternat i ve 

R ad i o l og i c a l  

The max i mum i nd i v i d u al  expos ure t o  a nonocc upat i on al i nd i v i d u a l  i s  a f unct ion of n umbers of s h i pment s 

r ather  than  d i s t ance t r ave l ed so that val ue wo u l d be the s ame as reported for the  Pantex  Al t ernat i v e .  

No nrad i o l og i c a l  

If  al l or part of the  n u c l ear weapons assemb ly  operat i ons were re l oc at ed t o  the  I o wa Army Ammun i t i on 

P l ant near Bu r l i ngton , Iowa , the amo unt of traff i c  i n  the l oc al are a wo u l d  be expected to i ncrease from 

t he onset of p l ant refurb i s hment . U l t i mate l y, the  l ocal  motor veh i c l e  t raf f i c  wo u l d  be expected to 

i ncrease by 9% and the l oca l  ai r t raff i c  wo u l d  be expected to i ncrease  by 1% . The effect on nat i o nwi de  

t r avel  wo u l d  be  neg l i g i b l e .  
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4 . 3 . 2 . 3  Hanford S i t e  A l t ern at i ve  

R ad i o l og i c a l  

T h e  m a x i mum i nd i v i d ua l  expos ure to a nonocc up at i o na l  i nd i v i d u al  i s  a f unct i on of n umbers of s h i pment s 

rather  t h an d i st ance trave l ed so t h at va l ue  wo u l d  not be affected by s i te re l o c at i o n .  

Nonrad i o l og i c a l  

The tot al  l oc al motor veh i c l e  t r aff i c  wo u l d  be expect ed to i ncre ase b y  5% . Th ere wo u l d  b e  about a 

0 . 3% i ncre ase  i n  l o c a l  ai r traff i c . Th e nat i onwi de effect s 'M:l u l d be neg l i g i b l e .  

4 . 3 . 3  Transport at i on Acc i dent s 

The p r i m ary concern i s  d et o n at i on of the  h i gh-ex p l o s i ves components of n uc l e ar exp l o s i ves w i t h  an 

ens u i ng aeroso l i z at i on  and rel e as e  of p l uton i um to the atmosphere . Ot her  concern s are det o n at i o n of 

convent i o na l  h i gh exp l o s i ve s ,  re l e ase of c hemi c al cont ami nant s ,  b urn i ng comb ust i b l e  chemi c a l s ,  pr imar i l y  

gaso l i n e and d i es e l  fue l , and rel e ase  o f  tr i t i um t o  the atmo sphere . The s ame bas i c  methods  used for 

assess i ng p l ant re l ated acc i dents ( descr i bed i n  Sect i on 4 . 2 )  were u sed to eva l u ate  pot ent i al 

t ransport at i o n acc i d ent s .  

4 . 3 . 3 . 1  P ant ex  P l ant A l t ern at i ve 

R ad i o l og i c a l --Nuc l e ar We apo n s  

The fo l l owi ng abnormal  c i rcumst ances to wh i ch a n uc l ear exp l o si ve co u l d  b e  s ubj ected i n  a 

t r an sport at i on acc i d ent were con s i dered : f i r e ,  impact , pro ject i l e s / s h rapne l , spark/ e l ect r i c a l  d i scharg e ,  

crush , punct ure ,  shear i n g ,  f r i ct i on ,  pressure ,  l i ghtn i ng ,  and i mmers i on .  

O n l y  o ne acc i dent ,  wh i ch co u l d  res u l t  i n  a re l e ase of rad i o act i ve mater i a l s ,  a co l l i s i on bet ween a 

Safe-Secure Tr actor/Tr a i l er and a fue l  t anker truck  res u l t i ng i n  a l ong-burn i ng f i re envi ronment , was 

det erm i ned to be c red i b l e .  On a n at i o nwi de b as i s ,  the ann u al pro b ab i l i ty of s uch an acc i d ent i s  about 1 

ch ance i n  a m i l l i o n .  Abo ut 5% of the tot a l  d i st ance trav e l ed i s  wi t h i n  a 80 k i l omet er ( 50-mi l e ) rad i us of 

t he P ant ex P l ant . Therefore , the ch ance of s uch an acc i d ent i n  the Amar i l l o area i s  abo ut 1 ch ance i n  20 

m i l l i on a year . 

The co nsequ ence assessment for the  S afe-Secure Trai l er f ue l  t an ker f i re acc i dent a s s umed a max i mum 

aut ho ri zed veh i c l e l o ad of n uc l e ar we apon s  cont a i n i ng p l uto n i um t h at are most sens i t i ve to the f i re 

acc i dent ( Tab l e  4 . 3 . 3 . 1 - 1 ) .  The s e l ect ed acc i d ent l oc at i on was i n  a l arge met ropo l i t an area ( pop u l at i o n  

bet ween 1 / 4  and 1 / 2  mi l l i o n )  o n  a n  i nt erst at e  h i g hway near a major  ex i t . Fo r t h e  wo r st case wi nd d i rect i o n  

and unfavorab l e  d i spers i o n  cond i t i on s ,  the cont ami n at ed area was c al c u l at ed t o  be  5 2  s q u are k i l omet ers ( 20 

squ are mi l es )  wi t h  est i mated  c l eanup  cost s of $500 mi l l i o n  based on 1980 do l l ar s .  A max i mum of 38 event u a l 

c ancer f at a l i t i es were c a l c u l at ed for t h i s s e l ected acc i dent . Ca l c u l at i ons  were a l so m ade u s i ng the  most 

l i ke l y  wi nd d i rect i on and typ i c a l  d i spers i on cond i t i o n s . Fo r th i s  cas e ,  c l eanup co s t s  of $120 mi l l i on and 

8 event u al c ancer f at a l i t i es were e st i mat ed . 
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TABL E  4 . 3 . 3 . 1 -1  

SAFE-SECURE TRACTOR/TRA I L ERS P LUTON I UM D I SPERSAL CONSEQUENCE ASSESSMENT S UMMARY 

Event : H i gh exp l o s i ve nonnuc l e ar deto n at i on w ith  p l uton i um d i spersa l  from a f u l l y  l o aded S afe-Secure 
Tr a i l er 

Lo c at i on : I nterst ate H i ghway, near major ex i t ,  l arge met ropo l i t an area w i t h  po p u l at i on between 1 /4 and 
1/2  mi l l i on peo p l e  

I t em 

R i sks  from I mmed i at e  I n h a l at i o n  

Max imum i nd i v i d u al dose ( rem) 

L at e nt c ancer f at al i t i es 
Lunq  
Bone  
L i ver 

Tot a l  

Potent i a l l y affect ed 
popu l at i on 

Aver age popu l at i on den s i ty 

Decont ami n at i on Cons i derat i ons  

Area  cont ami n at ed ( at great er 
t h an 0 . 2 mi cro Cur i e s  per 
square met er)  

C l e anup co st ( i n  1980 do l l ar s )  

E xt reme C ase  D i spers i on*  

31  

14  
18  

6 
38 

99 , 000 

2700 persons per 
square k i l omet er 

52 squ are k i l omet ers 

500 m i  1 1  i on 

Typ i c a l  D i spers i on** 

31  

3 
4 
1 
8 

2 6 , 000 

2700 persons per 
squ are k i l omet er 

52 squ are k i l omet ers 

120 mi l l i on 

*Based on assumpt i ons of st ab i l i ty c ategory F and wi nd speed 2 met ers per second . 
**Based on as s umpt i on s  of st ab i l i ty cateqory D and wi nd speed 4 . 2  met ers per second . 

N uc l e ar Components  and Other  R ad i o act i ve M ateri a l s 

The o n l y  cred i b l e  t r an s port at i on acci dent i nvo l v i ng the  s h i pment of nuc l e ar components and other 

r ad i o act i ve mater i a l s th at co u l d res u l t  in  a re l e ase of rad i o act i v i t y  i s  a crash and resu l t i ng f i re from a 

Dep artment of Energy ch art ered ai rcr aft c arryi ng n uc l ear components cont ai n i ng t r i t i um .  Th i s  acc i dent h as 

a pro b ab i l i ty of tr i t i um re l e ase  of l es s  t h an 4 ch ances i n  100 , 000 per ye ar . A consequence assessment 

b ased upon re l e ase and aeros o l i z at i on of a l l of the t r i t i um i n  a l l of the components  predi ct ed a maxi mum 

i nd i v i d u al dose of l es s  than 1 rem . 
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Nonrad i o l og i c a l -- H i gh Exp l o s i ves  

Hi gh exp l o s i ves , exc l us i ve of r ad i o act i ve mat er i a l s ,  are s h i pped by cont r actor ai rcraft and by 

commerc i a l truc k s . Fo r a i rcraft carryi ng  convent i o n a l  h i g h  exp l os i ves to  and from P ant e x  ( 5 0  sh i pment s per 

ye ar )  the c r ash  pro b ab i l i ty is 3 ch ances in 1000 per ye ar . Bec ause t he d am age  area from detonat i on of the 

e xp l o s i ve cargo i s  a l ways much l es s  than the d amage are a  asso c i at ed wi t h  the p l ane cras h ,  the hazard from 

an a i r crash  w ith  h i gh e xp l o s i ves was asses sed to be essent i a l l y  the h azard of the crash . 

For t r uck h i gh-exp l o s i ve sh i pment s ,  fi re i s  the dom i n ant abnormal c i rc umst ance t h at co u l d  c ause  a 

re act i o n  i n  the exp l o s i ve cargo . Freq uency of f i res i n  t rucks  carryi ng  hi gh  exp l os i ves to or from Pant ex  

( 10 t r ucks  per  ye ar) i s  l ess  t h an 6 ch ances in  1 0 , 000 per  ye ar .  Appro x i mat e l y  one-h a l f of the  t r ucks  c arry 

s uff i c i ent exp l o s i ves l o ad s  to end anger peop l e  in unh ardened b u i l d i ngs  at rad i i gre at er t h an 175 meters 

( 190 yards ) .  Max i mum l o ads h ave d amage rad i i  potent i a l to 400 met ers ( 437 yards ) .  The P ant ex P l ant 

cont r i b ut i on to the overal l r i s k  of vehi c l e  re l at ed exp l o s i ves sh i pment s i n  the Un i t ed St at es i s  0 . 01% .  

Nonrad i o l og i c a l --Ot her H az ardo u s  Mat er i a l s  

Ot her h az ardous  mat r i a l s  u sed at the P antex P l ant are st and ard i nd u st r i al  compo unds , mai n l y  so l vent s , 

c l e an i ng mater i a l s ,  and fue l s .  Of these , the fue l t anker sh i pment ri sks  dom i n ate  ( 2 5  s h i pments per ye ar ) . 

The frequency of fue l  t anker acci dents res u l t i ng i n  a f i re i s  l ess  t h an 5 c h ances i n  1 0 , 000 per ye ar for 

P ant e x- rel ated fuel transpo rt at i on i n  the Amari l l o are a .  

4 . 3 . 3 . 2  I owa Army Ammu n i t i o n  P l ant A l ternat i ve 

Acc i dents bec ause of s h i pp i ng n u c l ear exp l o s i ves or h az ardo us  mater i al s to and from the assemb l y  

p l ant are as sessed to b e  d i rect l y  proport i on a l  to the d i st ances trav e l ed .  Th e tot a l  mi l es tr ave l ed t o  and 

from Bur l i n gton wo u l d  approx i mate those  to and from P ant ex . Th erefore,  mov i ng the p l ant to B ur l i ngton 

wo u l d  not affect the ri s k  as sessment of transpo rt at i on-re l at ed acc i d ent s .  

4 . 3 . 3 . 3  H anford S i t e  A l ternat i ve 

The l i k e l i hood of acc i dents att r i b ut a b l e  to s h i p p i ng n uc l ear exp l o s i ves or h az ardous mater i a l s  to and 

from the as s emb l y  p l ant are as sessed to be d i rect l y  proport i o n a l  to the d i st ances trave l ed .  Proj ect i ons  

are  t h at tot al d i st ances t h at n uc l ear exp l o s i ves and  h az ardous materi al s wo u l d  be  sh i pped to  and  from 

Hanfo rd wo u l d be abo ut twi ce the tot a l  to and from P antex or Bu r l i ngt o n .  The ri s k  to the general  pub l i c 

because of i nc i dent s  res u l t i ng from the t r ansport at i on of n uc l ear exp l o s i ves and h az ardous mat eri al s wo u l d  

be  appro x i mate l y  do ub l ed by mo v i ng the  p l ant from Pantex to Hanford . 
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Sect i ons : 2 . 3 . 2 ,  2 . 3 . 3 ,  3 . 2 . 2 ,  3 . 2 . 3 ,  

4 . 1 . 2 , 4 . 1 . 3  

References : P urt ymun 1982A,  P urtymun 1982B 

RANDALL , James E .  

Att o rney/ Eng i neer 

Al b u q uerque Operat i o n s  Off i ce 

Dep artment of Energy 

B . S .  1961 , Aeron aut i c al  En g i neer i ng ,  

P urdue U n i vers i ty 

M . S .  196 3 ,  Mech an i c al Eng i neer i n g ,  

U n i ver s i ty o f  New Mex i co 

J . D .  1967 , I n d i an a Un i vers i ty Schoo l 

of L aw 

Ye ars of Profess i o n a l Experi ence : E ng i 

eeri n g  4 ,  Law 15 

Sect i o n s : Al l - Revi ewer 

RAPP , Do n a l d  A .  

P u b l i c  Po l i cy Con s u l t ant 

Pr i v at e  Con s u l t ant to Lo s Al amo s 

N at i on al L aboratory 

B . S .  19 54 ,  Ag r i c u l t ure , Co l o rado St ate 

U n i vers i ty 

M . A .  1972 , Pub l i c  Adm i n i s t r at i on ,  

U n i vers i ty of M aryl and 

Years of Pro fe s s i o n a l Exper i ence : 28 

Sect i o ns : 2 . 3 . 8 ,  2 . 3 . 9 ,  2 . 3 . 10 ,  3 . 2 . 8 

3 . 2 . 9 ,  3 . 2 . 10 ,  4 . 1 . 8 ,  4 . 1 . 9 ,  
4 . 1 . 10 

References : Rapp 1982 

____________________ ............ ... 



REA , Kennet h H .  

Terrest r i al Eco l og i st 

Los Al amo s Nat i o n a l  Laborat o ry 

B . S .  1 969 , W i l d l i fe Sc i ence , 

New Me x i co St at e Un i vers i t y  

M . S .  1 9 7 2 ,  R ange S c i ence , 

New Me x i  co St at e Un i vers i ty 

P h . D .  1976 ,  R ange Eco l ogy,  

Ut ah St ate Un i vers i t y  

Ye ars of Profes s i o n al Exper i ence :  13  

Sect i o n s : Al l ( Project Man agement ) 

ROEDE R ,  J ack R .  

Di rector , Op erat i o n a l  Safety Di v i s i o n  

A l b uquerque Operat i o ns Off i ce 

Dep artment of Energy 

B . S .  1951 , Chemi stry, L af ayette Co l l ege  

M . S .  195 7 ,  Chemi c a l  E ng i neer , 'Newark Co l l ege  

of Eng i neeri ng 

Ye ars of Profes s i o n a l  Experi ence : 24 

Sect i ons : A l l - Rev i ewer 

ROSE , Dona l d  G .  

Phys i c a l Chem i st 

B . S .  1944 , Chemi st ry, Un i ver s i ty of Ca l i fo rn i a ,  

Berke l ey 

M . S .  1948, Phys i cal  Chemi st ry, Nort h west ern 

Un i vers i ty 

P h . D . 1953 ,  Phys i cal  Chemi stry, 

I nd i an a  Un i v ers i t y  

Years o f  P rofes s i ona l  E xperi enc e :  38 

Sect i ons : 2 . 4 ,  4 . 2  

SANDOVAL , Eugene M .  

C l as s i f i c at i on An a l yst 

Los A l amos N at i ona l  L aboratory 

B . S .  1961 , Phys i c s ,  New Mex i co St ate Un i v ers i ty 

M . A .  1975 ,  Urban St ud i es ,  Occ i d ent al  Co l l ege , 

Lo s An g e l es  

Ye ars of Profess i o n al E xper i enc e :  20 

Sect i ons : Al l - Cl as s i f i c at i on Re v i ew 
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SAYER , Wi l l i am B .  

Mi n i ng E n g i neer 

Al buquerque Operat i ons  Off i ce 

Dep artment of E nergy 

Cert i f i ed He a l t h  Phys i c i st 

( Amer i can Bo ard H e a l t h  P hys i cs )  

B . S .  1954 , Mi n i ng Eng i neer 

M . S .  1955, Meteoro l ogy, U . S .  Nava l  

Po stgrd u at e  Scho o l  

M . S .  1955 , N uc l e ar Eng i neeri ng , 

Un i ve r s i t y  of Ca l i forn i a ,  Lo s An ge l es 

Ye ars of P ro fes s i o n al E xper i ence :  28 

SCH I NKL E ,  John  J .  

Eng i neer 

Reg i stered Profes s i ona l  Eng i neer ( Oh i o )  

A l b uquerque Operat i ons Off i ce 

Dep artment of Energy 

B . S .  1966,  E l ect r i c a l E ng i neer i ng ,  Oh i o  

Un i v ers i ty  

Ye ars of P ro fes s i o na l  Exper i enc e :  16  

Sect i o n s : Al l - Revi ewer 

SCHNURR , No rma l  M .  

Mech an i c al  E n g i neer 

Los Al amo s Nat i o n a l  Labo r atory 

B . S .  1959 ,  Mech an i c a l Eng i neer i n g ,  

Un i vers i ty  o f  Notre  Dame 

M . S .  196 1 ,  Mec h an i c al Eng i neer i ng , 

Oh i o  St at e Un i vers i t y  

Ph . D .  1965 ,  Mechan i c al Eng i neeri ng , 

Oh i o  St at e Un i ve r s i t y  

Ye ars of Profes s i o n a l Exper i enc e :  22  

Sect i ons : 2 . 2 ,  3 . 1 . 2 , 3 . 2 . 7 , 4 . 1 . 7  

References : Sc hnurr  1982A , Sch n u rr 1982B 

SM I TH , Ri c h ard E .  

r�ec h an i c a l E n g i neer 

Reg i stered Profes s i o n a l Eng i neer 

( New Mex i co )  

Sand i a Nat i o n a l Laborator i es  

B . S . 1964 ,  Mec h an i c al Eng i neeri ng , 

Un i vers i ty of Ar i zo n a  

M . S .  1965 ,  Mech an i c a l  E n g i neer i n g ,  

U n i vers i ty o f  Ar i zo n a  

Ye ars of  P rofess i on al Exper i ence : 1 7  

Sect i o n s : 2 . 5 ,  4 . 3  

................ ____________________ _ 



STOKER , Al an K .  

E n v i ro nment al  E n g i neer 

Los  Al amo s Nat i o n al Labor atory 

B . S .  1965 ,  Phys i c s ,  Occ i d ent al Co l l ege 

M . S .  1974 , Env i ronment a l  Eng i neer i ng , 

St anford U n i vers ity 

Eng i n eer , 1975 , Env i ronment a l  Eng i neer i ng , 

St anford U n i ver s i ty 

Years of Pro fes s i on a l  Experi ence : 10 

Sect i on s : A l l ( Proj ect Man agement ) 

TALLEY ,  D an i e l  

Des i g n  Eng i neer 

Reg i st ered Profe s s i o n al Eng i neer ( New Mex i co )  

Lo s Al amo s Nat i o n al Labor atory 

B . S .  1967 ,  B i o l ogy, Un i vers i ty of New Mex i co 

Ye ars of Profes s i o n al Exper i ence : 15  

Sect i o n s : 3 . 2 . 6 , 4 . 1 . 6  

TAYLOR , John M .  

N u c l e ar Eng i neer 

S and i a  N at i on al L aborator i es  

B . S .  1970 , Eng i neer i ng ,  St anford 

M . S .  1970 ,  Mec h an i c al E n g i neeri ng/  

Nuc l e ar Opt i o n ,  St anford 

Ye ars of Profes s i o n al Exper i ence :  12 

Sect i o n s : 4 . 3  

WALKER ,  Lew J .  

Cert i f i ed Acc i d ent Invest i g ator  

Los  A l amos  N at i ona l  L abo r atory 

E n v i ronment al  Eng i neer i ng  

B . S .  1955 , Chem i st ry, L i ndf i e l d  Co l l ege  

M . S .  197 2 ,  He a l t h  Phys i c s ,  Purdue Un i vers i ty 

Ph . D .  1974,  E nv i ronment al E ng i neer i ng , 

P urd ue  Un i ve rs i ty 

Ye ars of Pro fes s i o n al Exper i e nce :  25 

Sect i ons : Al l - Revi ewer 
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WENZEL , Wal t er Jay 

Heal th  Phys i c i st 

Los Al amo s N at i o n a l  Laboratory 

B . S .  1 966 , B i o l ogy, U n i ver s i ty of New Mex i co 

M . S .  1968 , Rad i at i on Bi o l ogy , Un i v ers i ty of 

New Mex i co 

M . S . 1969 , He al t h  Phys i c s ,  Co l o r ado St at e 

U n i vers i ty 

Years of Profes s i o n a l  Exper i enc e :  14 

Sect i o ns : 2 . 3 . 5 ,  2 . 4 . 3 , 3 . 2 . 5 ,  4 . 1 . 5 ,  

4 . 2 . 7 ,  4 . 2 . 8  

References : Wen ze l  1982A , Wenzel  1982 B ,  

Wenzel  1982D 

W IGGS , L a ur i e D .  

Ep i demi o l og i st 

Los Al amo s Nat i on a l Laboratory 

B . A .  1 9 7 7 ,  L at i n ,  U n i ver s i ty of O k l ahoma 

M . P . H .  1980 , Ep i dem i o l ogy,  Un i vers i ty 

of Ok 1 ahoma 

Years of Profes s i o n a l  Experi ence : 4 

Sect i ons : 2 . 3 . 1 2 ,  3 . 2 . 1 2 . 1 , 4 . 1 . 12 

Referenc es : Wi g g s  1982 

________________________ ........... .... 





6 . 0 L I ST OF AGENC I ES ,  ORGAN I ZAT IONS , AND P E RSONS TO WHOM COP I ES OF STATEMENT ARE S ENT 

I owa 

Honora b l e Roger W .  Jepsen  
Un i te d  States  Senate 
Was h i ngton , D . C .  20510 

Honora b l e  Charl e s  E .  Gra ss l ey 
U n i ted State s  Senate 
Was h i ng to n ,  D . C .  20510 

Honora b l e J i m  Leach 
House of Representat i ve s  
Wash i n g ton , D . C .  20515  

Honora b l e Nea l  Smi th 
House o f  Representat i ves 
Was h i ngton , D . C .  20515 

Honora b l e Robert D .  Ray 
Governor of I owa 
Des Mo i ne s , I owa 503 1 9  

Texas  

Honora b l e John  Tower 
U n i ted States Se nate 
Wash i ng ton , D . C .  20510 

Honora b l e L l oyd Bentsen  
U n i ted S ta tes  Se nate 
Wash i ng ton , D . C .  20510 

Honora b l e Jack H i gh tower 
House  of Representat i ves 
Wash i ng to n ,  D . C .  20515  

Honora b l e W i l l i am P .  C l ements , J r .  
Governor o f  Texas  
Aust i n ,  Texas 78701 

I l l i no i s  

Honora b l e Tom Ra i l sback  
House o f  Representa t i ves  
Was h i ng to n ,  D . C .  2051 5 

Was h i ngton 

Honora b l e Henry M. Jac kson 
U n i te d  S ta te s  Senate 
Was h i n g ton , D . C .  20510 

Honora b l e S l ade  Gorton 
U n i ted Sta tes Senate 
Was h i ngto n ,  D . C .  20510 

Honora b l e S i d  Morr i son  
House  o f  Representa t i ve s  
Wash i ng ton , D . C .  205 1 5  

Honora b l e J o h n  Spe l l ma n  
Governor o f  Was h i ngton 
O l ymp i a ,  Was h i n g to n  98504 
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Comm i ttee Members--Senate 

Honora b l e  John  W .  Warner 
Cha i rma n ,  S ubcomm i ttee on  Strateg i c  

a n d  Theater Nuc l ear  Forces  
Comm i ttee o n  Armed Servi ce s  
U n i ted S ta te s  Senate 
Was h i ngton , D . C .  20510 

Honora b l e Henry M.  Jac kson 
Ran k i ng M i nori ty Member 
Su bcomm i ttee on S trateg i c  a nd 

Theater Nuc l ea r  Forces  
Commi ttee on  Armed Serv i ce s  
U n i ted S ta te s  Senate 
Was h i ng ton , D . C .  20510 

Honora b l e John  Tower 
C ha i rman , Comm i ttee on Armed Servi ce s  
U n i ted S ta te s  Senate 
Was h i ngton , D . C .  20510 

Honora b l e  John  C .  S te nn i s  
Ran k i ng M i nori ty Member 
Comm i ttee on  Armed Serv i ces  
U n i ted S ta te s  Senate 
Wa s h i n g ton , D . C .  20510 

Honora b l e James A.  McC l ure 
Cha i rma n ,  Comm i ttee on Energy 

a n d  Natura l Resources  
U n i ted S ta te s  Senate 
Was h i n g ton , D . C .  20510 

Honora b l e Henry M.  Jac kson 
Ran k i ng M i no r i ty Member 
Comm i ttee on  Energy a n d  

Natura l Resources 
Un i ted  S tates  Senate 
Was h i ngton , D . C .  20510 

Honora b l e Mark 0 .  Hatf i e l d  
Cha i rma n ,  S u bcomm i ttee o n  Energy 

a nd Water Devel opment  
Commi ttee on  Appropr i a t i o n s  
Un i ted  S ta te s  Senate 
Was h i ngton , D . C .  20510 

Honora b l e J .  Bennett  John s ton  
Ra n k i ng M i nori ty Member 
Subcomm i t tee on  Energy a n d  

Water Devel opmen t  
Comm i ttee on  Appropri a t i ons  
U n i ted  S ta te s  Senate 
Wa s h i ngton , D . C .  20510 

Honora bl e Robert T .  S ta fford 
Cha i rma n ,  Comm i ttee on Env i ronment  

a n d  Pub l i c  Works 
U n i ted States Senate 
Was h i ng ton , D . C .  20510 

Honora b l e Jenn i ngs  Rando l ph 
Rank i ng M i nori ty Member 
Comm i ttee on  Env i ronme n t  

and  Pub l i c  Works 
U n i ted State s  Sen a te 
Wash i ng ton , D . C .  20510 

______________________ .............. 



Commi ttee Members --House 

Honora b l e  Samuel S. Stratton 
Cha i rma n ,  Subcommi ttee on Procurement 

and Mi l i tary Nuc l ear Systems 
Commi ttee on Armed Services 
House of Representatives  
Washi ngton , D . C .  2051 5  

Honorab l e Marjorie  S .  Hol t 
Ran k i ng Mi nori ty Member 
Subcommi ttee on Procurement and 

Mi l i tary Nuc l ear  Systems 
Commi ttee on Armed Servi ces 
House of Representatives 
Wash i ngton , D . C .  2051 5  

Honorab l e Me l vi n  Pri ce 
Cha i rman , Commi ttee on Armed Services 
House of Representatives 
Wash i ngto n ,  D . C .  2051 5  

Honorabl e W i l l i am L .  Dick i nson 
Ran k i ng Minority Member 
Commi ttee on Armed Services 
House of Representati ves 
Wash i ngton , D . C .  2051 5  

Honorab l e Tom Bevi l l  
Cha i rman , Subcommi ttee on Energy 

and Water Deve l opment 
Commi ttee on Appropri ati ons 
House of  Representati ves 
Wash i ngton , D . C .  2051 5  

Honorab l e John T .  Myers 
Ranki ng Mi nori ty Member 
Subcommi ttee on Energy and 

Water Deve l opment 
Commi ttee on Appropriations  
House of  Representati ves 
Wash i ngton , D . C .  20515  

Honorabl e  Anthony Toby Moffett 
Cha i rman ,  Subcommi ttee on Envi ronment ,  

Energy , and Natura l Resources 
Commi ttee on Government Operati ons 
House of Representati ves 
Wash i ngton , D . C . 20515  

Honorabl e  Joe l  Deckard 
Ran k i ng Mi nori ty Member 
Subcommi ttee on Envi ronment ,  

Energy , and Natural Resources 
Commi ttee on Government Operations 
House of Representatives 
Was h i ngton , D . C .  20515  

Others 

Mr. Paul C. Cahi l l ,  Di rector ( 5  cop i es ) 
Offi ce of Federa l Acti v i ties  
U . S .  Envi ronmenta l  Protection  Agency 
Room 2119 ,  Waters i de Mal l  
401 M Stree t ,  SW 
Was h i ngton , D . C .  20460 
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Mr. C l i nton Spotts ( 5  cop i e s )  
Reg i ona l  E I S  Coordi nator 
U . S .  Envi ronmental Protection  Agency 
Reg i on 6 
1 201 E l m  Street 
Da l l a s ,  Texas 75270 

Mr . Edward Vest  (5  cop i e s )  
U . S .  Envi ronmenta l Protection Agency 
Reg ion  7 
324 East  E l eventh Street 
Kansas C i ty ,  Mi ssouri 64106 

Mr.  Dan Ste i n born 
U . S .  Envi ronmenta l  
Regi on 10  
1 200 S i xth Avenue 
Ma i l  Stop 443 
Seatt l e ,  Washi ngton 

Mr.  R i chard Brozen 
Budget Exam i ner 

(5  cop i e s )  
Protection Agency 

98101  

Offi ce of Management and Budget ,  Envi ronment 
Room 8222 
New Execu t i ve Offi ce Bu i l d i ng 
Washi ngton , D . C .  20503 

Pub l i c  Reading Room , FO I 
Room 1 E-090, Forrestal  Bu i l d i ng 
1000 I ndependence Avenue 
Wash i ngton , D . C .  20585 

U . S .  Department of Energy 
A l buquerque Operati ons Offi ce 
Nati onal  Atomi c Museum 
P . O .  Box 5400 
Al buquerque , New Mexico 87115  

U . S .  Department of Energy 
Chi cago Operati ons Office 
9800 South Cas s  Avenue 
Argonne , I l l i no i s  60439 

U . S .  Department of Energy 
I daho Operati ons Offi ce 
550 2nd Street 
Idaho Fa l l s ,  I da ho 83401 

U . S .  Department of Energy 
Nevada Operati ons Offi ce 
P . O .  Box 14100 
Las Vegas , Nevada 89114 

U . S .  Department of Energy 
Oak Ri dge Operations  Offi ce 
P . O .  Box E 
Oak R idge , Tennessee 3 7830 

U . S .  Department  of Energy 
R ich l and Operati ons Offi ce 
P . O .  Box 550 
Rich l and ,  Wash i ngton  99352 

U . S .  Department of Energy 
Savannah R i ver Operations Offi ce 
P . O .  Box A 
A i ken , South Caro l i na 29801 

................. ____________________ _ 



A-95 Coord i nator 
Budget and P l ann i ng 
P . O .  Box 12427 
Aus t i n ,  Texas 78701 

D i rector ,  S i erra C l ub  
330 Pennsyl van i a  Avenue ,  SE  
Was h i ngton , D . C .  20003 

Pre s i dent 
Fri ends of the Earth 
530 Seventh Street, SE 
Was h i ngton , D . C .  20003 

Ms . Carol Mal mberg 
L i brari a n ,  ISD-4 
Un i vers i ty of Cal i forn i a  
Los A l amos Nati onal  Laboratory 
P . O . Box 1663 
Los A l amos , New Mex i co 87 544 

R ichard C .  Ado l p hson 
1520 Smi th S treet 
Burl i ngton , I owa 52638 

Ameri can Fri ends Serv i ce Commi ttee 
1660 Lafayette 
Su i te D 
Denve r ,  Co l orado 80218 

Edgar D .  Ba i l ey 
Texas Department of  Hea l th 
Rad i at ion  Contro l Branch 
1 100 West 49 
Aus ti n ,  Texas 78756 

Lee Bergman 
3505 Ol sen 
Amar i l l o ,  Texas 79109 

Dr. Robert Bern s te i n  
Corrmi s s i oner 
Texas Department of  Hea l th 
1 100 West  49th S treet 
Aust i n ,  Texas 78756 

Jeff Berth 
Texas Department of Water Resources 
3918 Canyon Dr i ve 
Canyon , Texas 79015 

Mrs . Warren B i ntz 
403 P i ne Street 
Rol fe ,  I owa 50581 

Cec i l  Bradford 
D i v i s i on D i rector of Comp l i ance 
Texas A i r Control Board 
6330 H i ghway 290 Eas t 
Austi n ,  Texas 78723 

Robert L. Bri tti gan 
Headquarters , Defense Nucl ear Agency 
Was h i ngton , D . C .  20305 

Kenneth Bowers 
Texas A i r  Contro l Board 
5302 South Avenue Q 
Lubboc k ,  Texas 79412 
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K i rk Chri stensen 
309 R i dgecrest  
Los  A l amos , New Mex ico  87544 

Leanna M. Col e 
Bureau of Rec l amat i on 
Rou te 4 ,  Box 190 
Amari l l o ,  Texas 79119  

Joe  L .  Cal l i e 
P . O .  Box 1 1 14 WT 
Canyon , Texas 79015 

Mary Castel l o  
400 Mad i son Street ,  Apt.  301 
A l exa ndr i a ,  V i rg i n i a 22314 

Rhonda Cuta i r  
5506 West  35 
Amar i l l o ,  Texas 79109 

Mr.  Harvey Dav i s 
Execut i ve D i rector 
Texas Department of Water Resources 
Stephen F. Aus t i n  Off ice  Bu i l d i ng 
Austi n ,  Texas 78701 

Department of  the Army 
Offi ce of  the Ch i ef of Eng i neers 
N. G. De l bri dge , Jr .  
Brigadier General , USA , DAEN-ZCI  
Ass i stant Ch i ef of Eng i neers 
Was h i ngto n ,  D . C .  20310  

Warren H .  Donne l l y ,  Sen i or Spec i a l i s t  
Congress i onal  Research Serv i ce 
The L i brary of  Congress 
Wash i ngto n ,  D . C .  20540 

M. A. Doy l e  
2616 V i neyard Street 
Burl i ngton , I owa 52601 

Este l l e  Duncan 
15108 Crockett Street 
Amari l l o ,  Texas 79110 

Fra n k  B .  Duncan 
1 5108 Croc kett Street 
Amari l l o ,  Texas 79110 

Major Genera l W i l l i am E.  E i cher 
Commander 
U . S .  Army Armament Materi a l  Command 
Roc k I s l and , I l l i no i s  61299 

W i l l i am FaLarr i s  
208 Laurel wood Tra i l  
Austi n ,  Texas 78746 

Ron Freeman , Reg i o na l  Engi neer 
Texas Department of  Hea l th 
W .  T .  Stati on  
Box  968 
Canyon ,  Texas 79015 



Jo s ep h  Z .  Fl emi ng , P . A .  
F l emi ng & Neuman 
620 Ingrah am Bu i l d i ng 
25 Southe ast Second Avenue 
Mi ami , FL 331 31  

Mark G ates 
Di  st ri ct I Superv i so r  
Texas Dep artment of  Water Reso urces 
39 1 8  Canyo n Dr i ve 
Cap rock Center 
Amari l l o ,  TX 791 09 

EPA,  Da l l as 
Reg i o n  V I  
B i l l  H at h away, C h i ef 
So l i d  Waste  Br anch 
D a l l as ,  TX 75221 

Walt Howard 
P . O .  Bo x 1400 
KFDA-TV 
Amari l l o ,  TX 79 1 05 

US Dep artment of the I nter ior  
F i s h  and Wi l d l i fe Serv i c e  
Jerome L .  Johnson 
9A33 Fr i t z  Lanh am Bl dg . 
8 1 9  T ayl or Street 
Fort Wo rt h ,  TX 76 1 02 

W i l l i am  L .  Jo hnson , J r .  
As s i st ant U .  S .  At torney 
3 1 0  U n i t ed St ates Co urt ho use  
1 0  & Lamar St reets 
Fort Wo rt h ,  TX 76 1 02 

C .  B .  K i nc anon 
Texas  Dep artment of Wat er Reso urces 
Waste Water U n i t  
P . O .  Bo x  1 3087 ,  Cap i t o l  St at i on  
Aust i n ,  TX  78711 

J i mm i e  R.  K i ng 
2213 N. Ch r i sty 
P ampa ,  TX  79065 

Mi ke Krug l e  
Pac i f i c  News Serv i c e  
604 Mi s s i on St reet 
San Franc i sco , CA 94105 

Eric Ku n i s h 
Texas  Dept . of He a l t h  
P . O .  Box 968 
Canyo n ,  TX 790 1 5  
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Sh erry Ku nka  
So ut hwest ern P ub l i c  Serv i ce Co . 
P . O .  Bo x  1261 
Amari l l o ,  TX 79 1 70 

Mi ke  La  
P . 0 .  Box  1400 
KFDA-TV 
Amari l l o ,  TX 79 1 05 

J .  Log an 
1312 Crest h i l l  Ro ad 
Bi rm i ngham ,  AL 352 1 3  

Thomas W .  Luc he  
Associ ate Reg i o n al D i rector 
US  Dep artment of  the  I n ter ior  
N at i o na l  P ark S erv i c e  
P . 0 .  Bo x 728 
S anta Fe ,  NM 8 7501 

Mi c h ae l  Mal o ney 
1 37 Just i ce Street 
Ch ape l  Hi l l ,  NC 27514 

Chez Mart i n  
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7 . 0  I NDEX 

Th i s  br i ef i ndex prov i des a means for c ro s s-r efer�nc i ng s ect i ons  of the doc ument where d i fferent 

aspects of top i c s  are covered . The references  are to sect i o n  numb ers . The top i cs and concept s emph as i ze 

those re l ated to i ss ues r a i s ed d ur i ng the seep i ng process . 
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Ai rborne Emi s s i o n s ,  2 . 3 . 1 ,  3 . 2 . 1 ,  4 . 1 . 3  

A l t ernat i ve S i t i ng Loc at i on s ,  3 . 1  

A l ternat i ve s , 2 . 2 

Aquat i c  Eco l ogy, 2 . 3 . 4 , 3 . 2 . 4 ,  4 . 1 . 4 

Arch aeo l ogy, 2 . 3 . 11 ,  3 . 2 . 1 1 ,  4 . 1 . 11 

Atmo spher i c  Di spers i o n ,  3 . 2 . 1 ,  4 . 1 . 1 ,  4 . 2 . 5  

Background on Des i gn Cr i t er i a ,  2 . 1 . 2 

Bac kgro und on Pantex P l ant , 1 . 1 ,  1 . 4 ,  2 . 1 . 1  

B ac k gro und Rad i at i o n ,  2 . 3 . 6 ,  3 . 2 . 6 , 4 . 1 . 6 ,  8 . 1 . 1  

Cl i m at o l ogy, 3 . 1 . 1  

Commun i ty Reso urce I mp act s ,  4 . 1 . 10 

Commun i ty Resources , 2 . 3 . 10 ,  3 . 2 . 10 ,  4 . 1 . 10 

Comp ari son of A l t ernat i ves ,  2 . 3 ,  2 . 4 . 3 , 2 . 5 . 3 

Construct i o n ,  2 . 2 . 1 . 1 ,  2 . 2 . 1 . 2 , 2 . 1 . 2 . 3 ,  2 . 2 . 2 . 1 ,  2 . 2 . 2 . 2 ,  2 . 2 . 3  

Cont ami n at i o n ,  2 . 3 . 1 ,  2 . 3 . 2 ,  2 . 3 . 3 , 2 . 3 . 5 ,  2 . 3 . 6 

Co st Est i m ates , 2 . 2 

Cu l t ur al Reso urce I mp act s ,  4 . 1 . 11 

Cum u l at i ve Imp act s , 1 . 2 ,  3 . 2 

Decomm i s s i on i ng ,  2 . 2 . 4 , 4 . 1 . 12 

Decont ami n at i on ,  2 . 2 . 4 ,  4 . 2 . 7  

Dep l eted Ur an i um ,  1 . 4 . 1 ,  2 . 1 . 1 ,  2 . 3 . 6 ,  3 . 2 . 6 . 1 ,  3 . 2 . 6 . 2 ,  4 . 1 . 6  

Eco l og i c a l  Impact s ,  4 . 1 . 4 

Eco l o g i c a l  Pat hways , 2 . 3 . 4 ,  2 . 3 . 5 ,  3 . 2 . 4 ,  3 . 2 . 5 ,  3 . 2 . 6 ,  4 . 1 . 4 ,  4 . 1 . 5 ,  4 . 1 . 6 ,  4 . 2 . 8  

Economic  Imp act s ,  4 . 1 . 9  

Economi c s ,  2 . 3 ,  2 . 3 . 9 ,  3 . 2 . 9 ,  4 . 1 . 9  

Educ at i on ,  3 . 2 . 10 ,  4 . 1 . 10 

Eff l uent s ,  Li q u i d ,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2  

Emergency P rep arednes s ,  4 . 2 . 9  

Emergency Response , 4 . 2 . 9  

Emi s s i on s ,  A i rborne,  2 . 3 . 1 , 3 . 2 . 1 ,  4 . 1 . 3  

Emp l oyment , 2 . 3 . 8 ,  3 . 2 . 8 ,  4 . 1 . 8  
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8 . 0  APPENDIX  

8 . 1  ENVI RONMENTAL RAD IAT I ON AND RADI OACT IV ITY 

Envi ronment al rad i at i on l evel s  at al l t h ree s i t es are domi nated by n at ural background radi at i on and , 

to a much l esser extent , by radi at i on res ul t i ng from worl dwi de fal l out from nuc l ear we apons test i ng .  Th e 

rad i at i on dose component due to current or prev i o us operat i ons at al l t hree s i tes i s  so sma l l t h at i t  

c annot b e  det ect ed above nat ural bac kground by env i ronment al fi e l d  meas urement s .  Si nce the doses cannot be 

d i rect l y  measured , t hey are i ndi rect l y  est imated by cal cu l at i on u s i ng s i te speci f ic  meteoro l og i cal , 

demograph i c ,  and env i ronment al pathway dat a .  

Rad i at i on doses are reported i n  r em  o r  m i l l i rem ( one thousandth o f  a rem) dose equi val ent . Th i s  u n i t  

perm i t s  compari sons to be made between t h e  d i fferent types of radi at i on  ( s uch a s  al ph a part i c l es and gamma 

rays t h at depos it  energy i n  t i ssue i n  di fferent ways ) and appropri ate st and ard s .  Rad i at i on may be recei ved 

from both external  and i nt ernal sources . External sources i n c l ude such th i ngs as cosm i c  rays , natural  

rad i o act i v i ty or wor l dwi de fal l out from weapons test i ng in  soi l and roc k s ,  or  x-ray mach i nes . Dose from 

ext ernal sources depends on where a person i s  i n  rel at i on to the sources and occ urs on ly  wh i l e  a person i s  

exposed t o  t he source.  I nt ernal sources i nc l ude n at ural o r  manmade rad i o act i v i ty t h at ent ers t he body wi th  

ai r ,  food , or  wat er and may remai n i n  the  body or be i ncorporat ed i nto speci fi c t i s sues for  varyi n g  

l engths of t i me . Such rad i o act i v i ty depos ited i n  t he body cont i n ues to g i ve off rad i at i on and thereby 

res u l t s  i n  an i nt ernal dose as l ong as it  i s  i n  the body. Bot h types of sources were eval uat ed for both 

background and fac i l i ty-rel ated doses . 

8 . 1 . 1  Background Rad i at i on Doses 

Background rad i at i on h as three component s :  cosmi c ,  external t errestr i al , and i nt ernal . The average 

cont ri but i on of each compo nent to n at ural background was ca lcu l ated for each s i t e .  Th ese cal cu l at i on s  are 

based on st and ard t ab l es and graphs ( NCRP 1975 ) , and f i e l d  me as urements spec i a l l y  performed for t h i s 

impact st atement ( Buh l  1982 ) . 

Cosmic rad i at i on i s  i nfl uenced by several fact ors i nc l udi ng al t i t ude and l at i t ude of the s i te and the  

sol ar act i v i ty cyc l e  ( NCRP 1975 ) . The average cosmi c  radi at i on  dose  i s  subj ect to an nual  vari at i ons  at any 

l oc at i on because of ch anges i n  so l ar act i v ity.  The pri nci pal components of cosmi c radi at i on are ch arged 

part i c l es ,  photons , and neutrons .  

Ext ernal t errest ri al rad i at i on i s  produced by n atural l y  occ urri ng rad i o act i v i ty i n  the so i l ,  

pr inc i pal l y  pot ass i um-40 , members of the thori um , uran i um ,  and act i n i um dec ay ser i es , . and to a l es ser 

degree by atmospheric radon daught ers . There i s  al so a smal l cont r i but i on from wo rl dwide fal l out from 

atmospher i c  weapons  test s . The terrest ri al dos e  rat e  at any part i cu l ar l oc at i on at any s i t e  wi l l  vary 

depend i ng on t he l oc al so i l  concent rat i ons of radi onuc l i des , as wel l  as other factors s uch as snow cover 

and soi l mo i st ure . 

I nt ernal radi at i on l evel s are due to t he i nt ake i nto t he body of rad i onuc l i des i n  ai r ,  food , or 

wat er .  Internal rad i at i on dose  vari es  from organ to organ based on the ab i l i ty of the  part i cu l ar org an to 

acc umul ate d i fferent el ements and t he way the rad i on uc l i de beh aves once i ns i de the body. For exampl e ,  

n at ural trit i um and pot ass i um-40 are i ncorporat ed i n  many t i ss ues and cont ri bute to t h e  who l e  body 

b ackground dose ; wh i l e  n at ural radon g as and i t s  daught ers i nh a l ed with  ai r contr i bute  much of t he l ung 

b ac kgro und dos e .  
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The i nt erna l  rad i at i o n  do ses  fo r a part i c u l ar org an were cal c u l ated by computer rood e l  as 50-year do se  

commi tment s ,  t he dose to the  organ t h at an  i nd i v i d ual  wbu l d  rece i ve d ur i ng the 50  ye ars fo l l owi ng i nt ake 

o f  a rad i o n uc l i de i nto  the  body.  The 50-ye ar do s e  commi tment is  ca l c u l at ed in th i s  imp act st at ement fo r 1 
year of expos ure at est i m at ed r ad i o n uc l i de concent rat i ons i n  a i r ,  foo d ,  or wat er .  

R ad i at i on doses att r i b ut ab l e  to n at ural  b ac kground for e ach o f  t he  t hree s i t es are s ummari zed i n  

Tab l e  8 . 1 . 1-1 . Va l ues are i n c l uded for who l e  body, l ung , and bon e  from co sm i c ,  ext erna l  terrest r i al , and 

i nt ern a l l y  depo s i t ed so u rces . 

8 . 1 . 2  Emi s s i ons  and Sources of R ad i o act i v i ty 

T\'Kl p r i n c i pa l  r ad i o n uc l i des are ro ut i ne l y  emi tt ed from operat i ons at the  P antex P l ant : dep l eted 

uran i um and tr i t i um .  P l uton i um i s  al so h and l ed at Pant e x  P l ant , b ut no re l eas e of  p l uto n i um i s  pos s i b l e  

from normal operat i ons . 

8 . 1 . 2 . 1  Dep l et ed Uran i um 

Ro ut i ne re l e as es of dep l eted uran i um res u l t  from d i spersa l  mai n l y  by exp l o s i ve t est shot s .  The 

n umber of  tests and the  amo unt of dep l et ed uran i um used has  dec l i n ed s i g n i f i c ant l y  in recent ye ars . In  

Co smi c** 

E xt ern a l  

Terrest r i a l  

I nt erna l ++ 

Tot a l  

Who l e  

37 

TABLE 8 . 1 . 1- 1  

EST IMATES OF CURRENT BACKGROUND RAD IAT I ON DOSES ( m i l l i rem) P E R  

YEAR AND EXPOSURE T O  A TYP I CAL IND IV I DUAL AT EACH  S I TE* 

P ant ex  P l ant Iowa  Army Ammu n i t i on P l ant H anford S i te 

Body � Bone Who l e Body Lunq  Bon e  Who l e Body � 

37 37 28 28 28 27 27 

38*** 38 38 26*** 26 26 24+ 24 

31 231 216 31 231 216  31 231 

106 306 291 85 285 270 82  282  

Bon e  

27  

24 

216 

267 

*Est i m at es i nc l ude a 10% red uct i on in cosm i c  rad i at i on and a 20% red uct i on i n  ext ernal  t errestri a l  

r ad i at i o n  bec au s e  of s h i e l d i ng by  bu i l d i nqs  and an  add i t i on a l  20% reduct i on i n  ext ern a l  terrest r i a l  

rad i at i on b ec ause  of s e l f - s h i e l d i ng by the body ( NCRP 1975 ) . 

**From ( N CRP  1975 ) . 

***From ( B u h l  1982 ) . 
+From ( Mi l l er 1978 ) . 

++Nat i o n a l  average b ackgro u nd i nt ern a l  dos es based on ( N CRP  197 5 ) . Do ses  h ave  been ca l c u l ated from NCRP 

v al ues u s i ng a q u a l i ty f actor of 20 . 
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1970 abo ut 3500 k i l ograms ( 7 700 pound s ) ; i n  1980 t h e  amo unt h ad decreas ed to abo ut 12 k i l ograms ( 2 6  

pounds ) .  L e s s  t h an 1 0  k i l ograms ( 22 po und s )  a year i s  expected i n  t h e  fut ur e .  Dep l eted uran i um  re l e ased by 

t h ese  exp l o s i ve t ests  at P antex acco unt·s for roore t h an 99% of the do ses  est i mated  fo r ann u a l  emi s s i o n s . 

Some dep l et ed uran i um h as a l so been rel e ased i n  the p ast by a burn i ng operat i o n ,  b ut was no more t h an a 

f ew per cent of the rel eases  from the  exp l o s i ve test shots . 

Test s hots cont ai n i ng dep l eted uran i um are d i rected i nto t he gro und . As a res u l t ,  abo ut 83% of t h e  

u r an i um i s  recovered . Some rem a i n s  on so i l  immed i at e l y  adj acent t o  the f i r i ng s i t e .  Abo ut 5% , most l y  i n  

part i cu l ate form ,  i s  d i spersed w i t h  the smo ke c l o ud a s  uran i um  o x i d es .  

Depend i ng upon the amo u nt of dep l eted uran i um i nc l uded i n  the spec i al t est s hots e ach year , t h e  

ai rbo rne  co ncen t r at i ons  from t h e  test shot s i n  the  past h as pro b ab l y  ranged from one-t enth  t o  ei ght t i mes 

b ackgro und v al ues expected from n at ural  u r an i um in so i l .  Spec i al ai r s amp l i ng was perfo rmed at t he P antex 

P l ant dur i ng a recent dep l et ed urani um test shot ( J anu ary 26 , 1982 ) . The max imum downwi nd co ncent r at i o n , 

expressed as an annua l  average,  was measured to be l ess  t h an 0 . 01% of the  Department of Energy ann u al 

R ad i o act i v i t y Concent r at i o n Gui de  ( B u h l  1982 ) . 

Before 1975 and d ur i ng 1 981 some d i spo s al b u rn i ng operat i ons of h i gh exp l o s i ves i nc l u d i ng dep l et ed 

uran i um were cond ucted at one of the  open eart h pads . Th e burn i ng was do ne  to sep arat e  waste  h i gh 

exp l o s i ves from depl et ed uran i um  component s . Emi s s i ons measured i n  1981 by spec i al tests  were fo und to be 

no roore than a few per cent of  the an n u al re l e ases from the test shots just d i s c u s sed . 

Some dep l et ed u r an i um  accumu l ates on so i l  i n  the i mmed i ate v i c i n i ty of t est f i re faci l i t i es and , to a 

l es ser ext ent , near one of the  waste h i gh-exp l o s i ves  burn areas . Co nt ami n at ed so i l  from t h e  fi ri n g s i t e  

i s  removed per i od i c a l l y, p l aced i n  drums , and sent t o  t h e  Nevada Test S i te for d i sposa l . Res i d u al 

cont ami n at i o n  i s  l i m i ted to surf ace so i l .  Test ho l es dr i l l ed and s amp l ed to a depth of 8 . 5  met ers ( 28 

f eet ) i n  the  f i r i ng area [ appro x i mat e l y  30 met ers ( 100 feet ) from the  p ad s ]  i nd i c at ed no dep l eted uran i um 

b e l o w  the  l and surf ace . SofTle dep l eted urani um cont am i n at i on exi st s on t h e  so i l  adj acent to the burn i ng pad 

b ut t he h i g hest l eve l s are abo ut o ne-t enth t hose  fo und near the f i r i ng s i tes ( Buh l  1982 ) . At gre ater 

d i st ances ext end i ng to the p l ant bou nd ary, the accum u l at i ons  are muc h sm al l er .  

Out s i de the s i te bound ary, dep l eted uran i um co u l d  not b e  meas ured above expected b ac kgro und l eve l s 

( Bu h l  1982 ) . Th ese  meas u rement s were made  by an a l yz i ng fo r c hanges from the urani um- 235  i sotope to 

uran i um-238 i sotope rat i o  t h at n at ura l l y  occurs in  so i l .  The r at i os  meas ured were t hose expected for 

n atura l l y  occ u rri ng uran i um .  The 20% vari at i o n  prev i ous l y  repo rt ed for tot a l  uran i um concent r at i ons  i n  

so i l  i s  n at ural  v ar i ab i l i ty ( USERDA 1976 ) . 

Off s i t e  wat er at L ake Mered ith  and offs i t e  so i l and sed i ment s amp l es i nd i c ate  no urani um 

cont ami n at i on ( P urtymun 1982A ) . 

I n  add i t i on to t he d i rect d i spersa l , some of the dep l eted uran i um on s o i l p art i c l es t h at h ave  

acc umu l ated over  t i me i s  res uspended . Abo ut 90% of the  resuspens i on do se  i s  at tr i b uted to the  f i ri ng s i t e  

and abo ut 1 0% to t h e  burn p ad are a .  These cont r i b u t i ons to get h er res u l t  i n  i ncrements o f  uran i um i n  a i r 

t h at are so sm al l t h at they c annot be me as u red d i rect l y  i n  the  env i ronment . Th erefore , ai rborne depl et ed 

uran i um concentrat i ons attr i b ut ab l e  to P ant ex operat i ons were deri ved by theoret i c al c a l c u l at i on s . 

Ai r s amp l i ng for r ad i o act i v i ty at P antex i s  rout i ne ly  accomp l i s hed t hro ugh t he use  of cont i nuo u s l y 

operat i ng a i r  s amp l ers  l o c ated aro u nd the  p l ant . In add i t i o n ,  a spec i al  12-mont h ai r samp l i ng program for 
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rad i o act i v e  mat er i al s was con duct ed by the  Lo s .£\l ama s  Nat i on al Laborat ory ( Buh l 1982 ) . Me as ured amb i ent 

annual average concent r at i ons of dep l eted uran i um from both s amp l i ng programs were very smal l ,  l ess t h an 

0 . 01% of the Dep artment of Enerqy Concent r at i on  Gu i des . The l eve l s are typ i c a l  of backgro und from natura l  

u ran i um in  resuspended dust . 

8 . 1 . 2 . 2  Tri t i um 

Smal l q uant i t i es of t r i t i um ,  a rad i o ac t i ve form of hydrogen , are occas i on a l l y  rel eased when s h i p p i n g  

drums  for tri t i um co nt a i n i ng components  are opened . A seco nd so urce o f  t r i t i um i s  ro ut i ne operat i ons  i n  

t h e  qua l i ty ass ur ance sect i on o f  t h e  p l ant . Tot al  annua l  re l eases o f  t r i t i um are l ess  t h an 0 . 1  Curi e .  

No t r i t  i urn concent r at i ons above n at ura l l y  present b ac kgro und t r i t  i urn was measured by t he spec i a l 12-

mont h s amp l i ng program .  Bac kqround  l eve l s are  hundreds  of t i mes more than  ca l c u l at ed s i t e  bound ary 

concent r at i ons for t hose  re l e ases· ( B uh l  1982 ) . 

The smal l amo unt of t r i t i um rel eased i s  about the  s ame as t h at generat ed n at u r a l l y  i n  t he atmo sphere 

by cosm i c  rays over any l and area the s i ze of the Pantex  P l ant . Th us , the  amo unt  of tr i t i um re l eased by 

rout i ne operat i ons  i s  l ess t h an a h a l f  of a per cent of the n at ur a l l y  prod uced t r i t i um wi t h i n  an 80 

k i l omet er (50 mi l e )  rad i us of the Pant ex  P l ant .  

8 . 1 . 2 . 3  P l uton i um 

P l uton i um i s  a l so h and l ed at Pantex , b ut o n l y  as so l i d fo rms i n  sea l ed cont ai ners . No re l ease of 

p l u ton i um i s  expect ed from norma l  operat i ons . Mo n i t o ri ng h as found no detect ab l e  p l u ton i um concent rat i on s  

i n  t h e  P antex P l ant v i c i n i ty other t h an t h at expected from wor l dw i de f a l l o ut . The meas u red v a l ues o f  

p l uto n i um on so i l s  bot h o n  and off the  Pantex s i t e  were st at i st i c al l y  i dent i c a l , and t hey averaged l es s  

t h an one- h a l f  o f  t he v a l ue d et ermi ned to  b e  t he aver age for U . S .  so i l s  by t he E nv i ronment al Prot ect i o n  

Agency i n  the  m i d - 1970s ( Purtymun 1982A , USEPA 1977 ) . 

8 . 1 . 3  Food and Agr i c u l t ur a l  P at hways 

A spec i al  s t udy was undert aken for t h i s  Env i ronment al  Imp act St at ement to eva l u at e  food and 

agri c u l t ur a l  pat hways . Food st uffs ( g arden veget ab l es and beef c att l e ) from the  Pant ex  s i te were s amp l ed 

and an a l yzed for s everal  r ad i o n uc l i des ( t r i t i um,  uran i um ,  and p l uton i um ) . A l l foodst uffs s amp l ed were 

found to be  at background  l eve l s .  There are no i nd i c at i ons  of any cont am i n at i o n  of  garden and l i vestock  

prod ucts grown on or near the P ant ex s i te ( Wenzel  1 982A,  Buh l 1982 ) . A b r i ef descr i p t i on of t he 

met hodo l o gy and t h e  res u l t s  are presented here . Det a i l ed resu l t s  and met hodo l og i es are present ed i n  t he  
reference doc ument s .  

G arden veget ab l es were s amp l ed from one g arden on t he P ant ex P l ant s i t e ,  s i x  on the peri met er , and 

n i ne i n  Cl aud e ,  Tex as , as a co nt ro l . Cl aude is l oc at ed about 25 mi l es sout heast  of the Pan t ex P l ant , a 

d i rect i on u n l i ke l y  to be affected i n  any way by P antex operat i ons . Major veget ab l es g at hered i n  1981 were 

t omat oes , cucumbers , co rn , o kra ,  and b l ack-eyed peas . These  s amp l es were  pre p ared for ana l ys i s  by was h i ng 

i n  t he normal manner as i f  t h ey were to be e at en .  Tot al  urani um, t r i t i um ,  and p l uto n i um anal yses i nd i c at ed 

no st at i st i c a l l y  s i gn i f i c ant d i fference between the  Pan tex  g ard en veget ab l es and the  Cl aude g arden 

veget ab l es for t h ese  r ad i onuc l  i des ( Buh l  1982 ) . These ana l yses show t h at foodst uffs grown on or near 
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P ant ex  do not cont a i n  l eve l s of tri t i um ,  tot a l  uran i um ,  or p l uton i um i n  quant i t i es above norm al  b ackground 
l eve l s .  Th erefo re , t h es e  foodst uffs show no effect from the P antex P l ant operat i ons . 

Anot h er food c h a i n  p at hway to m an was i n vest i g ated by s amp l i ng the  so i l ,  n at i ve veget at i o n ,  gra i n ,  

c att l e  t i s sues , and meat prod uct s .  A l e as ed Pant e x  range bei ng grazed by c att l e  owned by a l oc a l  rancher 
was s amp l ed for so i l  and veget at i on . The r ange was appro x i mat e l y  200 acres in s i ze ,  east of the P antex 

burn i n g  s i t e  and cont a i ned a sma l l ,  dry p l aya .  Ten hei fers were purch ased from the range s i t e .  Two an ima l s 
were i mmed i at e l y  b utchered and d i s sected ; se l ected t i s sue and meat s amp l es were t aken from t h ese contro l  

an i m a l s .  The remai n i n g  ei ght were p l aced i n  the ons i t e Tex as Techno l o g i c a l  Un i vers i ty Rese arch Farm 

feed l ot to be fed on mi l o  r ai s ed near t he P antex P l ant s i t e .  Twenty add i t i o n al he i fers were purch ased at 

auct i on and fo ur were immed i at e l y  butchered and d i s sected as contro l s .  Ei ght an i ma l s went to the Bush l and , 

Texas , USDA feed l ot as treatment contro l s  and e i ght an ima l s went to the P antex P l ant feed l ot as a s econd 

treatment of feed i ng l i vestoc k grai n s  grown at the Pantex P l ant .  Al l s amp l es wer e  an a l yzed fo r tr i t i um ,  

tot al uran i um ,  and p l utoni um . These ana l ys es s howed no d et ect ab l e  d i fferences bet ween the c att l e  r ai sed o n  

or near the  Pant ex  Pl ant and tho s e  rai sed i n  Bus h l and . Th e l argest source of  uran i um i n  t h e  c att l e  feed 

was fo und to be t he commerc i al mi neral  supp l ements typ i c a l ly  fed to c att l e  i n  the area ( Wenzel  1 98 2A ) . 

F armi ng and r anch i ng on and aro und the  P antex P l ant f ac i l i t i es c an be co n s i dered a l and use act i v i ty  

comp at i b l e  wi th  the Pant e x  P l ant . There i s  no  i n d i c at i on  t h at ro ut i ne operat i ons  res u l t i n  any effect to  

the  pub l i c  from co n s umpt i on of food st uffs grown there . 

8 . 1 . 4 Ca l c u l at i on  of Doses 

R ad i at i on doses to the pub l i c from current rout i ne operat i ons of the P antex P l ant and p ast operat i ons  

at  the  Iowa Army Ammun i t i o n  P l ant are so  sma l l t h at they c annot be det ect ed abo v e  n at ura l  b ackgro und by  

env i ronment al  f i e l d  meas urement s .  S i nce the do s es c annot be d i rect l y  meas ured , t h ey were i nd i rect l y  

est i m at ed by a comput er  mode l  AIRDOS-EPA ( Moore 1979 ) us i ng s i t e  spec i f i c  meteoro l og i c a l , demograp h i c ,  

agri c u l t ura l , and emi s s i ons d at a .  Do ses due to r ad i o act i ve mat er i al  r e l e as ed i nto t he env i ronment were 

c a l c u l at ed fo r i nh a l at i on  and i ngest i on of depo s i t ed mater i al  i ncorpo rated i nto veget ab l es , me at , and 

mi l k ,  and expos ure to external r ad i at i on d ue to ai rbo rne � r ad i at i on and r ad i on uc l i des depo s i ted on t h e  

ground ( Bu h l  1982 ) . Rad i at i on  doses  i n  1981 res u l t i ng from Hanford Si te  operat i o ns  were t aken from Su l a  

et a l . ( S u l  a 1 982 ) . Those doses were b as ed on ev a l u at i on of p at hways s i m i  1 ar to those  con s i d ered for the  

P ant ex  and Iowa  Army Ammun i t i on P l ant s .  

The i nterna l  r ad i at i on dose for a p art i c u l ar organ c a l c u l at ed by the  comput er mode l  i s  t he 50-year 

dose  commitment , t he dos e  to the org an that an i nd i v i du a l l'tl:l u l d  rece i ve  dur i ng the 50 years fol l owi ng  

i nt ake of a r ad i onuc l i de i nto the body. The 50-year dose commi tment was c a l c u l ated for 1 year of  expo sure  

at  est i m at ed rad i onuc l i de concent r at i ons  i n  ai r ,  food , or wat er .  

D i st r i but i ons  of the  po pu l at i o n  l i v i ng wi t h i n  80 k i l omet ers ( 50 m i l es )  of t he P antex P l ant , the I owa 

Army Ammun i t i on P l ant , and Hanford were determ i n ed i n  a spec i a l  st udy und ert aken for the dose ca l c u l at i ons  

in  t h i s  i mp act st atement ( LATA 1982 ) . D at a  descr i b i ng agr i c u l t ural  pr act i ces and prod uct i v i ty were t aken 

from ann u a l  report s  pub l i s hed by st at e and Federa l  agr i c u l ture  dep artments ( Te x as 1980 , Iowa 1981 , 

I l l i no i s  1981 ) ,  and reports by Shor et al . ( Shor 1 982 )  and Mc Cormack  ( Mc Cormack 1981 ) . Meteoro l o g i c a l  

d i spers i on par amet ers for test shot s re l eas i n g depl et ed ur an i um were  c a l c u l ated from st and ard procedures 

for puff re l e as es ( Bu h l  1 9�2 ) . D i spers i on p ar amet ers for the c o a l - f i red power p l ant and res uspen s i on of 

so i l  at f i ri ng s i t es were cal cu l at ed by st and ard procedures for p l ume type re l e ases . Di spers i on and dose 
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c al c u l at i ons for the  pot ent i al acc i dent rel eases are sunrnari zed i n  Sect i o n  4 . 2  of the impact st at ement and 

det ai l ed i n  several references ( Dewart 1982, E l der 19828 , Wenzel 19820 ) . 

8 . 1 . 5  Ca l cu l at i on of Hea lth  Effect R i sks 

Pot ent i al somat i c  and genet i c  hea lth  effects from rout i ne rad i o act i ve emi ss i ons and n at ural 

b ackgro und rad i at i on were cal cul ated usi ng  risk factors from 8E I R  I I I  ( 8E I R  I I I  1980 )  and the  calcul ated 

doses . In  c al cu l at i ng added r i sk of c ancer mort al i ty, a l i near no-thresho ld  re l at i onsh i p  bet ween dose and 

response was assumed for rad i at i on wi t h  h i gh l i near energy t ransfer , such as al pha  part i c l es emi tted by 

uran i um .  The l i near-quadrat i c  model was used for low- l i near energy t ransfer rad i at i on from nat ural 

b ackgro und and trit i um expos ure . I n  est imat i ng genet i c  effect s ,  a l i near no-t hresho l d  dose-response 

re l at i onsh i p  was used . The ri sk of genet i c  d i sorder per l i ve born offspri ng i n  al l subsequent generat i ons  

was cal c u l at ed (8uh l  1982 ) . 

The magn i t ude of r i sk associ ated wi th  expos ure to i o n i zi ng rad i at i on i s  a po i nt of cont roversy , 

espec i al l y for l ow dose or l ow-dose rat e exposures . There i s  a d i s agreement over use of a pure l y  l i near 

dose- res ponse model for low- l i near energy t ransfer rad i at i on .  However, thi s debate does not affect 

concl us i ons  present ed in t h i s  Env i ronment al Impact Statement for heal th  effect s due to Pant ex Pl ant 

rout i ne rel eases . Th i s  is bec ause t he pri nc i pal P ant ex rel eases are h i gh- l i near energy transfer 

radi at i ons . The pri nci  pa 1 rad i o act i 'ile mat eri a 1 rout i ne l y  re 1 eas ed from Pant ex  i s  dep 1 et ed urani um . 

Radi at i on dose from depl eted uran i um  i s  al most ent i re l y  due to i t s  h i gh l i near t r ansfer a l pha radi at i on ,  

for wh i ch there i s  general agreement concern i ng ri sk . The smal l cnount s  of tri t i um that are re l e ased are 

of second ary i mport ance compared to depl eted uran i um, wh i ch accounts for over 99% of the radi at i on ri sk to 

the pub l i c  from Pantex operat i ons . 

S i m i l ar l y, t he debate does not affect conc l us i ons regardi ng pot ent i al doses or ri sks ca l cu l at ed fo r 

the  var ious  acc i dent scen ari os . The pri nci pa l  rad i ol og i c al dose  ftO u l d  be att r i b ut ab l e  to weapons grade 

p l uton i um, wh i ch is al so predomi n ant l y  an al pha p art i c l e  emi tter.  The cal cu l at i o nal mod e l s  for the 

acci dent ana lys i s  are surrrnari zed in Sect i on 4.2 of the mai n report and det ai l s  are presented in a 

reference document ( E l der 19828 ) .  

The cal cul at i on of cancer r i sk due to n at ural b ackground rad i at i on i s  affected by the model used . The 

reader is referred to 8uh l ( 1 982 ) where added cancer ri sk  is cal c u l at ed for di fferent dose  response 

model s .  
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8 . 2  GLOSSARY 

Acre-Foot 

Act i v at i on 

Act i v i ty 

A i rborne R ad i o act i ve Materi a l  

A LARA 

A l pha  P art i c l e  

Amb i ent 

An i mal U n i t  

Aqu at i c  

Aqu i fer 

Aqu i c l ude  

Art i f act 

Assemb l y  B ay 

Assemb ly Cel l 

The amount of wat er 1 foot d eep requi red to cover 1 acre ( 43 , 560 

c ub i c  feet , or 326 , 000 ga l l on s , or 1 , 234 , 000 l i t ers ) . 

The process of i nduci ng rad i o act i v i ty by bomb ardment w ith  neutrons 

or other types of rad i at i o n .  

A meas ure of t he rate  at wh i ch rad i o act i ve m at er i a l  i s  emi t t i ng 

rad i at i on ,  u sua l l y  g i ven  i n  terms of the  numb er of nuc l ear 

d i s i nt egrat i ons  occurr i ng in a g i ven qu ant i ty of mater i al over a 

u n i t  of t i me . Th e spec i a l un i t of act i v i ty i s  the  curi e ( Ci ) .  

R ad i o act i ve p art i c u l at es ,  m i st s , and/or g ases i n  a i r .  

An acro nym for t he ph i l o sophy to mai nt a i n expo s ure t o  rad i at i on As 

b_ow �s B_e asonab l y  �c h i ev ab l e .  

A po s i t i ve l y  ch arged p art i c l e  cons i st i ng of t wo  protons and two 

neutrons , i dent i c a l  to the nuc l eus  of a he l i um atom ; emi tted by 

s everal  rad i o act i ve s ubst ances . 

Surro und i ng ,  espec i a l l y  of or pert a i n i ng to the env i ro nment about 

a body but und i sturbed or un affect ed by it , as in amb i ent ai r .  

The grazi ng equ i v a l ent of  o ne mother cow p l us her c a l f .  

L i v i ng o r  growi ng i n ,  o n ,  o r  near wat e r ;  h av i ng a water h ab i t at . 

A subs urface format i on cont ai n i ng s uff i c i ent s aturated permeab l e  

m at eri a l  to yi e l d  s i gn i f i c ant quant i t i es of  water . 

A porous format i on t h at absorbs water s l owl y, and wi 11 not 

transm i t  it fast enough to furn i sh an apprec i ab l e  s up p l y  fo r a 

we l l  or spri ng . 

An object or port i ons of an obj ect prod uced or s h aped by h uman 

workm ans h i p ,  espec i al l y a too l , weapo n ,  or ornament of 

arch aeo l o g i ca l  or h i st o r i c a l  i nt erest . 

A spec i a l l y des i gned st ruct ure used for cert ai n nuc l ear weapo n s  

operat i on s ; s ee Sect i o n  1 . 4 . 1 .  

A spec i a l l y d e s i gned struct ure used for cert ai n n uc l e ar we apons  

operat i ons ; see Sect i on 1 . 4 . 1 .  
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Backgro u nd Rad i at i on  

Backwash Water 

Bet a P art i c l e  

B i o accumu l at i on  

B i o l o g i c al Oxygen Dem and ( BOD ) 

B i ot a  

S l owdown 

Ca l i che  

Cased H i gh E x p l o s i ve 

Co l d  Wat er F i shery 

Comp uter Mode l  

T he  rad i at i o n  norma l l y  present i n  man ' s  nat u r a l env i ronment . I t  

res u l ts from cosmic r ays and the n at ur a l l y  rad i o act i ve e l ements of  

t h e  eart h .  i nc l ud i ng those  from wi t h i n  the h um an body. and wo r l d

wi de f a l l o ut from nuc l e ar we apons t e sts . 

Water or waves t h rown b ack by an o b st r uct i o n . 

An e l ectron or po s i t ron em i tt ed from a nuc l e us d uri ng the  

rad i o act i ve transformat i o n  of a nuc l i de i n  wh i c h  the  atomi c  number  

d ecre ases by un ity  with  no  c h ange in  mass  n umb er .  

The process  of  t ak i ng up  and stori ng e l ements or compo unds i n  

l i v i ng t i s s ue  ( p l ant or an ima l ) . 

A meas ure of the org an ic  po l l ut i on of wat er det erm i ned by t h e  

ext ent t o  wh i c h  bacter i a and other org an i sms i n  a wat er  s amp l e  
wi l l  u se d i sso l ved o xygen i n  a g i ven per i od of t i me ; t herefore.  a 

meas ure of the res i d u al oxygen  i n  the wat er  av ai l ab l e  for use by 

ot h er organ i sms s uch as f i s h .  

A l l  o f  the n amed o r  n amab l e  organ i sms o f  an area ;  f auna  p l us f l or a  

of a reg i o n .  

The process whereby f i ve t o  t en per c ent o f  the water wi t h i n  a 

wet -type  coo l i ng tower i s  cont i n u a l l y  drai n ed off and rep l en i s hed 

with  a fresh supp l y  to prevent t he exces s i ve co ncent r at i on of 

cert ai n s a l t s . mi nera l s .  and other const i t uent s wi th i n  the syst em . 

A c a l c i um  c arbo n ate depo s i t  formed i n  the  s urface rocks of ar i d  

reg i on s . 

A h i gh exp l o s i ve enc ap s u l at ed so t h at no s urf aces of the h i gh 

exp l o s i v e  remai n expo s ed . 

An aquat ic  ecosystem t h at mai nt a i ns t he pro per t emperat ure r ange 

to s upport spec i es of the Sa l mon i d ae fami l y  ( soft-rayed f i s h  

i nc l ud i ng t h e  t ro ut s .  s a l mo n s .  wh i t efi shes . and grayl i ng s ) . 

A represent at i on or ab st r act i on of a real system i n  wh i ch t h e  

i mpo rt ant feat ures of the  re a l  system and t h e  re l at i o n s h i ps 

between t h ese import ant feat ures are def i ned q u ant i t at i ve l y  and 

expres sed in a seri es  of equat i o n s  from wh i c h  computer 

c a l c u l at i ons  c an be performed to make i nferences abo ut the  

behav i o r  of the rea l  system .  
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Concent r at i on Gu i d e 

Cont am i n at i on  ( cont am i n ated mat er i a l ) 

Convent i o na l  H i gh E xp l o s i ve 

Coo 1 Desert 

Cred i b l e  Event 

Cr i b  

Cri t i c a l i ty 

Cr i t i ca l  W i l d l i fe H ab i t at 

Cu l t ura l  Resourc e  

Cu l t ura l  Reso urce Survey 

Cur i e ( Ci ) 

D aught er P ro d uct s 

The average annua l  conc ent r at i o n  of a rad i onuc l i d e i n  ai r or wat er 

to wh i ch a worker or member of the genera 1 pub  1 i c may be 

cont i nuo u s l y  expo s ed wi thout  exceed i ng rad i at i o n  dose st and ard s .  

The depo s i t i on or i nf i l t r at ion of r ad i o n uc l i des on or i nto an 

obj ect , mat eri a l , or are a ,  wh i ch then is co ns i dered to be 

"cant am i n at ed . "  

See H i gh E xp l o s i v e .  

An ar i d  t r act t h at ex i st s f ar eno ugh from the equator to h ave co l d  

wi nters and i s  i nc ap ab l e  of support i ng a s i gn i f i c ant popu l at i on  

w i t hout an  art i f i c i al water supp l y .  

An event whose  prob ab i l i ty o f  occ urrence i s  above a spec i f i ed 

t hresho l d  ( u s ed i n  th i s doc ument to mean 1 chance i n  a mi l l i o n  

each year ) . 

A porous u ndergro und struct ure for d i spos al of l ow- l evel 1 i q u i d  

wastes . 

St ate of b e i ng cr i t i c a l ; a s e l f-sust ai n i ng neutron c h ai n react i o n  

( where the  rat es o f  product i o n  a n d  l o s s  o f  neutrons are ex act l y  

equal and th ere i s  no other neutron so urce ) .  

A h ab i t at t h at i s  necess ary to sust ai n t he ex i st ence and/or 

perpet u at i on of a spec i es at cri t i c a l  per i ods  dur i n g  its  l i fe 

cyc l e .  

Nonrenewab l e  remai ns o f  h uman act i v i t i es ,  occ u p at i ons , and 

ende avors as ref l ected i n  s i t es , b u i l d i n g s ,  struct ures , or 

object s ,  i nc l ud i ng works of art , arch i t ecture ,  and eng i neer i n g .  

Cu l t ur a l  resources  can be  e i t h er preh i st o r i c  o r  h i stori c ,  b ut each 

peri od represents a p art of t he fu l l  cont i n uum of c u l t ural  v a l ues 

from the ear l i est to the most recent . 

An i nt en s i ve exam i n at i on of an area for the p urpose of d i scover i ng  

and  record i ng arch aeo l o g i c a l  reso urces . 

A un it  of r ad i o act i v i ty def i ned as the amo unt of a r ad i o act i ve 

mat eri al  t hat has  an act i v i t y  of 3 . 7 x 10 1 0 d i s i ntegrat i ons  per 

second . 

The n uc l i des formed i n  the  rad i o act i ve d i s i nt egrat i on of a f i rst 

n uc l i d e  ( p arent ) . I n  many cases the  daughter nuc l i de s  al so may be 

rad i o act i ve .  

8 . 2 - 3  



Decay cha i n 

Dec i d uous  

Decorrvni s s i o n i ng 

Decant ami n at i on 

Dep l eted Uran i um 

D i sper s i on 

Dose 

Dose  Corrrn i tment 

Do se  R ate  

Dryl and F arm i ng 

Eco l og i cal  P at hway 

Eco l ogy 

Ecosystem 

Th'e sequence of rad i o act i ve d i s i nt egrat i o n s  from one  nuc l i de to 

anot her unt i l  a. st ab l e  d aughter is  reached . 

Veget at i on on wh i ch the l eaves are s hed or f a l l o ff at the  end o f  

a growi ng season l e av i n g bare  st ems . 

The execut i on of a p l anned and order ly  pro g r am  to t ake somet h i ng 

o ut of serv i c e  comp l et e l y  or part i a l l y .  

The remo v a l o f  r ad i o act i ve o r  t o x i c  mater i a l from a s urf ace o r  

from wi t h i n  anot h er mat er i a l . 

U r an i um h av i ng a sma l l er percent age of uran i um-235 t h an the 0 . 7% 

found i n  nat ur a l  uran i um .  ( See def i n i t i on of natura l  uran i um . ) 

A process of m i x i ng one mat eri al  wi t h i n  a l arger quant i ty o f  

anot h e r .  Fo r ex amp l e ,  the  mi x i ng of mat eri a l  rel e as ed t o  t h e  

atmo sphere w i t h  a i r c auses a red uct i on i n  concent r at i ons w i t h  

d i st ance from the  source .  

A l so referred to as dose equ i v a l ent . Expressed i n  u n i t s  of rem ,  

imp l i es a con s i stent bas i s  fo r est i m ates  o f  co nsequent i a l hea l t h  

r i sk ,  reg ard l ess o f  r at e ,  quant i ty, so urce , o r  qua l i ty of  t he 

r ad i at i on  expos ure . 

The dose corrrn i tment refers to the  r ad i at i on  dose recei ved d u r i n g  

some per i od  of  expo s ure ( norm a l l y  ei t her t h e  durat i on of  a n  acut e ,  

acc i dent al  re l e ase o f  r ad i o n uc l i des to the env i ronment , o r  for 1 

ye ar of a chron i c  re l ease ) p l us  the do s e  acc umu l at ed over a peri od 

of ye ars ( 50 ye ars used for t h i s  document ) res u l t i ng from 

rad i on uc l i des  depo s i t ed wi t h i n  the body dur i n g the expos ure  

per i od . 

The r ad i at i on dose de l i vered per u n i t  t i me and measured , for 

i nst anc e ,  in  rems per hour or  mi l l i rems per ye ar .  

Prod uct i on of  agr i c u l t ural  crops us i ng on ly  n at ur al prec i p i t at i o n  

f o r  wat er i ng t h e  crops . 

The ro ute wi t h i n  an ecosyst em by wh i ch a s ubst ance or compo und i s  

t r ansferred from one l eve l  of a food ch a i n to anot her .  

The b r anch of  b i o l og i c al  s c i ence t h at dea l s  w ith  the  re l at i onsh i ps 

between organi sms and the i r envi ronment . 

A h ab i t at and i t s  b i ot a .  
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Effl uent 

Emi s s i o n  

End angered Spec i es 

Enr i ched Uran i um 

Env i ronment al  Surve i l l ance 

E o l i an 

E p i d em i o l ogy 

Esc arpment 

E v apotransp i r at i on 

Exposure 

F a l l ow 

F au l t i ng 

Fauna  

Federal  Imp act Funds  

F i s s i on Prod uct s 

F l oodp l a i n  

F l ora  

L i qu i d  t h at fl ows away from a d i scharge  po i nt ;  typ i c a l l y  as  

· s an i t ary s ewage or i ndustr i al process  l i q u i d  wast es . 

Any re l e ase  of mat er i a l s  or compounds i nto the  env i ronment ; 

typ i c a l l y  subst ance s  d i s charged i nto the  a i r .  

Any an ima l  o r  p l ant spec i es i n  d anger o f  ext i nct i on t hroughout a l l 

or a s i g n i f i c ant port i o n  of i t s  range .  

Uran i um havi ng a h i gher percent age of uran i um-235 t h an the  0 . 7% 

found i n  n at ur a l  uran i um .  ( See  the defi n i t i on o f  n at ura l  

urani um . )  

A program to mon i tor  c h anges i n  a s urround i ng reg i o n .  

The act i o n  o r  effect o f  t h e  wi nd . 

The st udy of d i se ases i n  a popu l at i o n .  

A c l i ff o r  steep s l ope o f  some ext ent , genera l l y separat i ng t wo 

l ev e l s or gent l y  s l o p i ng are a s ,  and prod uced by ero s i on or  

f au l t i ng .  

D i scharge of water from the eart h ' s  s urface to t he atmo sphere by 

evaporat i o n  from l akes , stream s ,  and soi l surfaces  p l u s  the  

t r ans p i r at i on from p l ant s .  

The cond i t i on of  b e i ng made s ubj ect to r ad i at i o n .  

L and norma l l y used for crop prod uct i o n  but unus ed for one o r  mor e  

growi ng se ason s .  

The movement t h at produces re l at i ve d i s p l acement of adj acent roc k 

m asses  a l o ng a fract u re .  

An ima l s o r  an ima l  l i fe .  

Mon i es p a i d  to l oca l  school  d i st r i ct s  o r  governments to p ay for 

commun i ty serv i ces  req u i red by the  pres ence of Fed eral  act i v i ty .  

The  n uc l i des formed by  t he d i v i s i on of a heav i er n u c l e u s ,  u s ua l l y  

i n  a nuc l e ar reacto r .  

A l evel  t r act o f  l and border i ng r i vers and formed by a l l u v i al  

depo s i t s  that may be submerged by overf l owi ng r i ve r  wat e r .  

P l ant s or p l ant l i fe . 
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Food Ch a i n 

Forb 

Fug i t i ve D ust 

G amma R ay 

Genet i c  

Gravel Gert i e  

Groundwat er 

Groundwat er Rech arge 

H ab i t at 

H a l f- l i fe 

Hect are 

H i gh-Eff i c i ency P art i c u l ate  Ai r 

( HEPA ) Fi l t ers  

A l i near sequence of success i ve ut i l i z at i on s  of nut r i ent energy by 

a ser i es of spec i es .  

Bro ad - l e afed , nonwoody p l ant . 

" F ug i t i ve Emi s s i o n s "  are t ho se emi s s i ons  r e l e ased d i rect l y  i nto  

the  atmo sphere , wh i ch co u l d not re aso n ab l y  pass  through  a st ac k ,  

c h i mney, vent o r  ot her funct i o n a l l y  equ i v a l ent open i ng .  Fug i t i ve 

d ust means  part i cu l at e  mat t er compos ed o f  so i l  wh i ch i s  

uncont am i n at ed by po l l ut ant s resu l t i ng from i nd u st r i al act i v i ty .  

Fug i t i ve dust may i nc l ude em i s s i on s  from h a u l  ro ads ,  wi nd ero s i on  

of exposed s o i l s urfaces and so i l  storage p i l es ,  and other 

act i v i t i es - i n  wh i ch so i 1 i s  ei ther  remo v ed , stored , t r ansported , 

or red i st r i b uted . 

A h i gh energy photon s uch as t h at emi tt ed by a nuc l eus i n  a 

t r an s i t i on between two energy l eve l s .  

I nform at i on i n  the  nuc l eot i de sequences i n  deoxyr i bonuc l e i c  ac i d  

t h at co nt ro l s  b i o l og i c a l  i nheri t ance by det erm i n i nq t h e  nat ure of 

a l l ce l l  s ubst ances , ce l l struct ure s ,  and ce l l effect s .  

A spec i a l ly  des i gned st ruct ure u sed for cert a i n  n uc l ear we apo n s  

operat i on s ;  s e e  Sect i on 1 . 4 . 1 .  

Wat er t h at exi sts or f l ows b e l ow t he eart h ' s  s urface ( wi t h i n  t h e  

zo ne  of s at urat i o n ) . 

The process wh ereby water i s  fed b ack i nto the groundwater 

syst em . 

The n at ural  home or dwe l l i ng p l ace of an o rg an i sm .  

The t i me requi red for the act i v i ty of a r ad i o n uc l i de t o  d ec ay to  

ha l f  i t s  va l u e .  It i s  used a s  a measure of  the  per s i stence of  

r ad i o act i ve mater i a l s .  E ach r ad i o n uc l i de h as a ch ar act eri st i c  

const ant ha l f- l i fe .  

A un it  of area i n  the  met r i c  system equal  t o  1 0 , 000 square met ers . 

A f i l t er c ap ab l e  of remov i ng from an ai r strecrn at l east 99 . 97% o f  

t h e  part i c u l at e  mat er i a l  t h at i s  great er t h an 0 . 3 mi crons i n  

d i amet er .  
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Hi g h  Exp l os i ve 

H i gh L i near Energy Tran sfer 

H i stor ic  P ropert i es 

Hood 

Hydro l o gy 

I g l oo 

I nd uced Emp l oyment 

I n-mi g r at i on 

I nvers i on 

I sotope 

K i l ovo l t  ( kV )  

Ki l owatt ( kW )  

K i l owatt-hour ( kWh ) 

Met ast ab l e  compo unds  and mi xt ures t h at react to g i ve off gas  

products at h i gh t emperat ures and pre s s u res at e nerg i es of 10 1 0  

watts  per squ are cent i met er  o n  a re act i on zo ne wh i c h  pro p ag ates  � 

a v e l o c i ty of 5 km/sec to 10 km/sec . 

Types of r ad i at i on t h at res u l t  i n  the  depos it of energy i n  a 

mater i al  at a h i gh  rat e  per un i t  d i st ance trave l ed ,  i n  th i s 

doc ument al pha p art i c l es are the pr i nc i pa l  H i gh LET r ad i at i on o f  

i nt erest . 

D i str i ct s ,  s i t es ,  st ruct ures ,  object s ,  and ot h er ev i dence of h uman 

use  con s i dered to be of cu l t ur a l  and/or h i stori c va l ue ;  may be 

e l i g i b l e  for nomi n at i on to the N at i ona l  Reg i ster of H i stor i c 

Pl ace s . 

A c anopy and exh aust d uct u sed to confi ne h azardous materi al s and 

t hu s  reduce the  exposure of i nd ustri a l  workers . 

The sc i ence dea l i ng w ith  the  wat ers of the  e art h ,  t h e i r  

d i stri b ut i on o n  t h e  surf ace and underground , and t h e  cyc l e  

i nvo l v i ng prec i p i t at i on ,  f l ow to the  s e as , evaporat i on ,  and so on . 

An e arth-covered fac i l i ty u sed to t emporar i l y  ho l d  h i gh exp l o s i ves  

or  nuc l e ar we apons . 

Jobs creat ed i n  the  market p l ace by f i l l i ng the needs of the new 

emp l oyer and h i s empl o yees ; typ i c a l l y  i n  the  area of s erv i ce

or i ent ed b u s i nes_ses s uch as rest aur ant s ,  add i ng ext ra he l p to 

accommod at e  the i nc re ased b u s i nes s .  

Movement of popu l at i on i nto a commun i ty or reg i on . 

A cond i t i on ex i st i ng when t emperat ure i ncreases with  h e i ght i n  the  

atmo sphere . 

Nuc l i des w ith  the  s ame atom i c  n umber ( t h at i s ,  the s ame chemi c a l  

e l ement ) b ut wi t h  d i fferent atom i c  mas ses . Al t hough  chemi c a l 

propert i es are the s ame , r ad i o act i ve and nuc l ear pro pert i es may be  

qui t e  d i fferent for e ach  i sotope of  an  e l ement . 

The e l ect romot i ve un it  of force equal  to 1000 vo l t s .  

One thousand watt s .  

A b as i c  un it  of e l ect r i c al energy wh i ch equa l s 1 k i l owatt of power 

app l i ed for 1 ho ur . 
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L i t h i c  Sc atter  

Loam 

Low L i near Energy Transfer 

Macro I nvertebrate  

Man -rem 

Maxi mum I nd i v i d u al 

Meg awatt ( MW )  

Met eoro l ogy 

Met r ic  Ton ( MT )  

Mi t i g at i o n  

M i x i ng He i ght 

Mon i t o r i ng 

A concent r ated  are a  of rock mat er i a l i nc l ud i ng project i l e  po i nt s , 

u t i l i zed f l akes , cores , and deb i t age . 

A s o i l cons i st i ng of a mi xt ure of c l ay, s i l t ,  and s and i n  ro ug h l y  

equ a l  proport i ons . 

Types of r ad i at i on t h at res u l t  i n  the  depo s i t  of energy i n  a 

mat er i a l  at a l ow r at e  per u n i t  d i s t ance  t r ave l ed ,  i n  t h i s 

doc ument x rays , g amma rays , and b et a  part i c l es are the  pr i nc i pa l  

Low  LET rad i at i ons  of i nt erest . 

The l arge i ns ect s ; o rg an i sms wi t ho ut a b ac kbone and i nterna l  

s ke l eto n .  

A u n i t  of popu l at i on dose ,  c a l c u l ated by add i ng together the  

i nd i v i d u a l  doses  ( expres s ed i n  rems ) of  a g i v en popu l at i o n .  

A hypothet i c al  i nd i v i d u al whose l oc at i on and h ab i ts t end to 

max i m i ze hi s rad i at i on  do s e ,  res u l t i ng in  a dose h i gher  t h an t h at 

rec e i ved by other more typ i c al i nd i v i d u a l s  i n  t he genera l  

pop u l at i o n .  In  th i s  doc ument , the max i mum i nd i v i d u a l  i s  l oc ated  

offs i t e .  

One m i l l i on watts o r  1 thous and k i l owatt s .  

Sc i ence of the atmo sphere . 

1000 k i l o grams or 2 205 po unds . 

Any of the fo l l owi ng : ( 1 )  avo i d i ng the impact a l together by not 

t ak i ng an act i o n  or p art of an act i o n ;  ( 2 ) mi n i m i z i ng imp acts by 

l i mi t i ng t he d eg ree or magn i t ude of  the act i on and i t s  

imp l ement at i on ; ( 3 )  rect i fyi ng  the impact by rep a i r i ng ,  

reh ab i l i t at i ng ,  or restor i ng the affected env i ronment ; ( 4 )  

red uc i ng o r  el i mi n at i ng the imp act over t i me by prese rv at i on and 

mai nten ance operat i ons d ur i ng the l i fe of the act i o n ;  ( 5 )  

compen s at i ng for the i mp act by rep l ac i ng o r  prov i d i ng subst i t ut e  

resources or  env i ronment s .  

The he i ght of the we l l -mi xed atmo spher i c  l ayer beneath a st ab l e  

l ayer .  

Mak i ng me asurements o r  observat i ons  for reco gn i z i ng the s t at us o r  

adequ acy of , o r  si g n i f i c ant ch anges i n ,  cond i t i o ns  or  performance 

of a fac i l i ty or  are a .  
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Nat i on a l  Amb i ent Ai r Qu a l i ty 

S t an d ard s ( NAAQS ) 

N at i on al Reg i ster of H i stor i c  

P l ace s  

N at ur al U r an i  urn 

Neutron 

Non att ai nment Area 

No nbas i c  Emp l oyment 

Nonnuc l e ar Det o n at i o n  

Nuc l e ar Det o n at i on 

Nuc l ear Weapon 

Nuc l ear Weapo ns Oper at i on s  

The al l owab l e  concent r at i on s  o f  ai r pol l ut ant s i n  t h e  anb i ent ai r 

spec i f i ed by the Federa l  government for S0 2 , TSP ,  NOx , HC ,  0 3 , 

and CO . The amb i ent ai r qua l i ty st and ards are d i v i d ed i nto pr i mary 

st and ards ( b as ed on  the  ai r qua l i ty  cr i t e r i a and al l owi ng  an 

adequate  marg i n  of s afety.  The p r i m ary st and ards are requ i s i t e  to 

prot ect the  pub l i c  hea l th ) and second ary st and ards  ( b a s ed on the 

ai r qua l i ty cr i ter i a and a l l owi ng an  adequate  marg i n  of s afety .  

The second ary st and ard s are requi s i t e  to prot ect the pub l i c  

we l f are from any known or  ant i c i p at ed ad verse effects associ at ed 

w ith  the presence of ai r po l l ut ant s i n  the amb i ent ai r ) . 

A l i st of d i st r i ct s ,  s i t es ,  b u i l d i ng s ,  str uct ures , and obj ect s 

s i g n i f i c ant i n  Amer i c an hi story,  arch i t ect ure , arc h aeo l ogy , and 

c u l ture ,  ma i nt ai ned by the Secret ary of the I nt er i o r .  

U r an i um as found i n  n at ure ,  u n i vers a l l y  d i st r i b ut ed i n  the l i t ho

sphere in  varyi nq  concent r at i on s  and usua l l y  in  equi l i br i um wi th  

i t s  d ec ay prod uct s .  I t  cont ai ns  abo ut 99 . 3% of uran i um-238 and 

abo ut 0 . 7% uran i um- 235 . 

A p art i c l e  ex i st i ng i n  or emi tt ed from the  atomi c n uc l eus ; i t  i s  

e l ect r i c a l l y  neut ra l  and h as a mass appro x i m at el y  equ al  to t h at of 

a st ab l e  hydroqen atom . 

An area a l ready charact er i zed by s i gn i f i c ant l ev e l s  of ai r 

po l l ut i o n . Any s i qn i f i c ant i ncreases i n  cert ai n po l l ut ant s caused 

by new so urces ( i n dust r i al or power p l ant ) are rest r i ct ed . 

See i nd uced emp l oyment . 

A c hemi ca l  re act i on wi t h i n  the h i gh-exp l o s i ve components of a 

n uc l ear we apon th at res u l t s  i n  an exp l o s i o n  t h at can d i sperse  

r ad i o act i ve m at er i al s  in  t h e  we apon component but wi th no  nuc l e ar 

yi e l d . 

An energy re l ease  through a nuc l ea r  proces s  that  i s  equ i va l en t  

t o  the  detonation  of more t h a n  fou r  pounds o f  TNT wi th i n  a few 

m i croseconds .  

A pac kaged devi ce capab l e o f  l arge energy re l ea s e  t hrough nuc l ear  

processes  wi thi n a few mi croseconds . 

I n  t h i s  document co l l ect i ve ly  u sed to mean a l l operat i ons  

assoc i at ed wi t h  the product i on of new  nuc l e ar we apon s ;  t h e  

ma i nten ance , mod i f i c at i on ,  and q u al i ty a s surance t e st i ng of 

ex i stng  nuc l e ar weapo ns  i n  the  mi l i t ary stockp i l e ;  and the  

ret i rement or  d i s assemb l y  of n uc l e ar we apon s .  
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Nuc l i d e  

Nursery Crop 

Offs i t e  

Ons i t e  

Operat i ona l  R e l i ab i l i ty 

Order-of-Magn i t ude  

Overpacked 

Overpres s ure 

P art i cu l ate Matter 

P enet rat i ng R ad i at i o n  

P ermeab i l i ty 

P hys i cs  P ac k age 

P hytoto x i c  

A spec i es of  atom ch aracteri zed by th e number o f  proton s , number 

of n eutro n s ,  and energy content of  the nuc l eus ; to be reg arded as 

a d i s t i nct nuc l i de the atom must be c ap ab l e  of  ex i st i ng for a 

measurab l e  t i me per i o d ,  genera l l y greater t h an l o- 1 °  s econds . 

A crop p l anted to prot ect the  seed l i ngs of a s l ow-growi ng crop 

from expo s ure to the el ement s ( wi nd , rai n ,  and sun)  unt i l  they are 

stro ng enough to surv i ve .  

The area o ut s i de the  bound ary o f  a fac i l i ty ( t h at i s ,  o ut s i de t h e  

pro perty l i nes  o f  the  Pant ex Pl ant , Iowa Army Ammun i t i o n  P l ant , or 

Hanford S i te ) . 

The area i ns i d e  the  bound ary of a faci l i ty ( t h at i s , i ns i de t h e  

pro perty l i nes of  t h e  Pantex P l ant , Iowa Army Ammun i t i on P l ant , or 

H anford S i te ) . 

The pro b ab i l i ty t h at the nuc l ear weapons operat i ons  system wi l l  

cont i nue  to sat i s f actori l y  perfo rm i t s  i ntended funct i on under 

v ar i o us c i rcumst ances . 

Some sm al l mu l t i p l e  of a quant i ty,  u s u a l l y  means wi t h i n  a factor 

of 10 . 

R ad i o act i ve waste t h at h as been d o ub l e  p ack aged , somet i mes bec ause 

the  ori g i n a l  pac k age has  been d amaged . 

The t r an s i ent pressure,  u su a l l y  expressed i n  pounds per s quare 

i nch , exceed i ng exi st i ng atmo spher i c press ure and man i fested i n  

the b l ast wave from an exp l o s i on . 

F i ne l y  d i v i ded so l i d mater i al ( for examp l e ,  mi n ute p art i c l es o f  

c o a l  dust , f l y  ash ,  and o x i d e s  tempo r ar i l y  suspended i n  t h e  

atmo sp here ) .  

A source of i on i z i ng rad i at i on w i t h  s uff i c i ent energy to go 

t h rough  t i s s ue in  the body ( s uch as x rays , g amma rays , and 

energet i c  b et a  p art i c l es ) . 

A measure of the rel at i ve ease of f l u i d  f l ow t hro ugh porous roc k ,  

s ed i ment , o r  so i l .  

The c ased h i gh exp l o s i ve and nuc l e ar mat er i al  components of a 

n uc l e ar weapon .  

A s ubst ance tox ic  to p l ant s . 
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P l aya 

P l ut o n i um 

Popu  1 at i on Dose 

Pot ent i omet r i c  

Pressu re P u l se 

P revent i on of S i gn i f i c ant 

Det er i o r at i on Reg u l at i o n s  

P r i me H ab i t at 

P rotected S pec i es 

Q u a l i ty As s urance Test i ng 

R ad i at i on 

R ad i at i on P rotect i on St and ard 

R ad i o act i ve Mater i a l  

A depres s i on on a f l at p l ai n  re l at i ve l y  free of  veget at i on i n  

wh i ch f l ood wat ers may creat e  a l ak e .  

A react i ve met a l l i c e l ement i n  t h e  trans uran i um s er i es o f  e l ement s 

used as nuc l e ar fue l , used to produce rad i o act i v e  i sotopes  fo r 

research , and u sed as a f i s s i l e  agent i n  n u c l ear weapons . 

The s umm at i on of the r ad i at i on dose ( i n  rem) rece i ved by a l l 

i nd i v i du a l s i n  a pop u l at i o n  gro up .  It s use i s  pri nci p a l l y  for 

tota l  body dose where it h as u n i t s  of man-rem ( or person-rem ) . 

The tech n i que i s  al so used for co l l ect i ve tot a l  doses  to spec i f i c 

o rg ans . 

A meas ure of the st at i c  head of gro undwat er and i s  defi ned by the  

l eve l  to wh i ch water  wi l l  ri se i n  a n  open  ho l e .  

See overpress ure . 

Reg u l at i ons  from EPA i nt ended to protect c l ean a i r  areas from 

degradat i o n . Three are a c l asses  ( I , I I ,  I I I )  are prov i ded , wh i ch 

permit  mi n i mal , moderate and max i m um i ncreases to ai r po l l ut i on 

l eve l s above  ex i st i ng cond i t i on s . The Nat i o n a l  Amb i ent Ai r Qua l i ty 

St and ards may not be exceeded . 

The opt i mal  n at ural home or dwel l i ng p l ace of an organ i sm .  

P l ants or an i mal s t h at h ave some degree of st ate  or Federal  l eg a l  

prot ect i on .  Th e cat egori es o f  threatened and end angered are 

associ ated w it� prot ected spec i e s .  

Test i ng and i n spect i ng a l l o r  a port i on o f  the  v ar i o us products t o  

ensure t h at t h e  des i red qua l i ty l eve l  i s  ac h i eved . 

( 1 )  The emi s s i on and propagat i on of r ad i ant energy: for i nst ance , 

t he  emi s s i on and propagat i o n  of el ectromagnet i c  waves ; or of sou nd 

and e l east i c  waves . ( 2 ) The energy propagat�d through s p ace or  

thro ugh a mat eri a l  med i um :  for  ex amp l e ,  energy in  the  form of  

al ph a ,  b et a ,  and g amma emi s s i ons  from r ad i o act i ve n uc l e i . 

Expos ure st and ards for r ad i at i on expo s ure for an i nd i v i d u al i n  t h e  

genera 1 p u b  1 i c (USDOE lg8QA ) . 

Any mat er i al or comb i n at i on of materi a l s t h at s po nt aneo u s l y  emi t s  

i on i z i n g  rad i at i o n . 
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Rad i o act i v ity  

Rad i o act i v i ty, Nat ura 1 

Rad i ogr'lohy 

Rad i o i sotope 

Rad i o l og i cal Prot ect i o n  

Rad i o nuc l i d e  

Rapt or  

Rare and End angered Spec i es 

rem 

Rest r i cted Area 

Roentgen 

Safe/Sec ure Rai l car 

Safe/Secure Trai l er 

Sei smi c i ty 

The property of cert ai n  nuc l i des of spont aneo us l y  emitt i ng 

part i c l es or e l ect romagnet i c  rad i at i on or of undergo i ng 

spont aneo us fi s s i o n . The quant i ty of rad i o act i vi ty ,  usu a l l y  

short ened t o  " act i v ity, "  i s  t he n umber o f  nuc l ear trans format i ons 

occ urri ng in a gi ven quant i ty of mater i a l per un i t  t ime . (See al so 

Curi e . )  

The property of rad i o act i v i ty exh i b i ted by many nat ural l y  

occ urr i ng rad i o n uc l i des . 

The t echn i que of prod uc i ng a photograph ic  image of an opaque 

spec i men by transmitt i ng a tieam of x rays or g amma rays through it 

onto an adj acent photographic  f i l m .  

An i sotope that exh i b i ts rad i o act i v ity .  

Prot ect ion ag a i n st t he effects of i nt ernal . and external expo sure 

to rad i at i on and rad i o act i ve mater i a l s .  

A nuc l i de t hat exh i b i t s  rad i o act i v i ty.  

Pert ai n i ng to a b i rd of prey .  

A spec i es who t hrough t he l o ss o f  prime hab i t at or thro ugh ext reme 

hunt i ng pre�sure has dec l i ned in numbers to the po i nt where it  may 

be t hreatened with ext i nct i o n .  

A unit  o f  i o n i z i ng rad i at i o n ,  equal to the amo unt t h at produces 

the same damage to humans as 1 roent gen of h i g h  vo l t age x rays . 

Deri ved from roent gen equ i v a l ent man . 

Any area to wh i ch access i s  contro l l ed .  

An expo sure dose of x- or y- rad i at i o n  such that the e l ecti ons and 

pos i t i ons  l i berated by thi s rad i at i on produce ,  in ai r ,  when 

�topped comp l ete ly ,  i ons carryi ng posi t i ve and negat i ve charges of 

2 . 58 x 10- 4 coul omb per k i l ogram of ai r .  

A spec i al des i gn rai l car for tran sport i ng nuc l ear weapons or by 

rai l road .  

A spec i al des i gn trai l er for tr ansport i ng n uc l ear we apons or 

cert a i n  nuc l ear weapon compon ents . 

The re l at i ve frequency and d i st r i b ut i on of earthquakes . 

8 . 2 - 1 2 

................. ______________________ ___ 



Shi el d i ng 

Si 1 age 

Somat i c  

Spawn i ng Gro und 

Stand ard Metro po l i t an St at i st i c a l  

Area (SMSA) 

St ab i l i ty ( atmo spher i c )  

Steppe 

Stockp i l e Mon i tor i ng 

Strat i gr ap h i c a l l y  

Suppo rt F ac i l i t i es 

Surf ace Water 

Surve i l l ance 

Mat er i al used to  absorb rad i at i o n  and thus prot ect personnel  or 

equi pment . 

Green or mat ure fodder t h at i s  ferment ed to ret ard spo i l  age and t o  

produce a s uccul ent wi nt er feed for l i vestock . 

Pert a i n i ng to the  who l e  body of an i nd i v i d u al exc l ud i ng the germ 

tr act . 

The bottom of a body of water u sed by f ema le  aquat i c  l i fe for 

depo s i t i ng egg s ,  wh i c h  are thP� fert i l i zed by mal es  of the 

spec i es .  

A def i n i t i on emp l oyed by the U . S .  Bureau o f  Cens u s .  E ach SMSA must 

cont ai n one c i ty of not l es s  than 50 thous and popu l at i o n  or  two 

cont i g uo us c i t i es w ith  a comb i ned m i n i mum popu l at i on of 50 

tho u s and . A SMSA wi l l ,  i n  genera l ,  encomp ass  one or more ent i re 

count i es i n  wh i c h the central  c i ty i s  l ocated . 

A descr i pt i on of t he effect of atmo spher i c  forces on a p arcel of  

a ir  fo l l owi ng vert i c a l  d i s p l acement i n  an atmos phere otherwi s e  i n  

hydrost at i c  equ i l i br i um .  I f  the  forces tend t o  ret urn the p arce1 

to  i t s  ori g i n a l  l eve l , the atmos phere i s  st ab l e ;  if the forces 

tend to move the p arcel furt h er in the d i rect i on of d i s p l acement , 

the atmo sphere i s  un st ab l e ;  and i f  the ai r p arcel  ten d s  to  rema i n 

at i t s  new l evel  the atmo sphere h as neutral  st ab i l i ty .  

A l arge semi ar i d  grass l and . 

D i s as s emb l y, i n spect i o n ,  and component test i ng of r andomly s ampl ed 

stockp i l e  weapo n s  and the denuc l e ari z at i on of randoml y s amp l ed 

weapons  to be used i n  the j o i nt DOE -DOD f l i ght t est prog r am .  

P ert a i n i ng t o  the form ,  arrangement , geograph i c  d i str i but i on ,  

chrono l og i e succes s i o n ,  c l a s s i f i c at i o n ,  corre l at i o n ,  and mut u a l  

re l at i on sh i ps o f  rock strat a ;  especi a l ly  sedi ment ary rock . 

Those f ac i l i t i es not d i rect l y  used for n u c l ear weapons operat i ons  

s uch  a s  adm i n i s t r at i o n  bui l d i ng 5 ,  c afet er 1 as , and gar ages . 

A l l bod i es of wat er on t h e  s urf ace of the eart h . 

Those act i v i t i es necess ary to ens ure t h at the s i te remai ns  i n  a 

s afe cond i t i on ( i nc l ud i ng i n spect i o n and mo n i t or i n g  of the s i t e ,  

mai nten ance o f  access b arr i ers to rad i o act i ve m at er i a l s  l eft o n  

t h e  s i t e ,  and prevent i o n  of  act i v i t i es o n  t h e  s i t e  t h at mi ght 

impai r t h ese b arr i ers ) .  
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Terrestr i a l  

Test Detonat i o n  

Test E xp l o s i on 

Test F i r i ng 

Test Shot 

Thermal Con t am i n at i on 

Th reat ened Spec i es 

Ti l l er i ng 

Tot al D i s s o l ved S o l i d s  

Trade Area 

Tr i t  i urn 

Uncased H i gh E xp l o s i ve 

Veget at i on Type 

Warm Wat er F i shery 

I n hab i t i ng or pert a i n i ng to the l and . 

See Test F i r i ng .  

See Test F i r i n g .  

The dyn ami c  t est i ng o f  h i gh exp l o s i ves o r  h i gh-ex l o s i ve components 

by detonat i ng them at a fi r i ng s i t e .  

See Test F i r i ng .  

The re l eas i ng of heat i nto the  l oca l  env i ro nment s uch as hot water  

from coo l i ng i nto  st reams . 

Any an i mal or p l ant spec i es l i ke ly  to become endangered wi t h i n  the  

fo reseeab l e  fut ure throughout al l or  a s i gn i f i c ant port i o n  of 

t he i r  r ange . 

The process of a p l ant putt i ng forth add i t i on a l  s t a l k s . 

An aggreg ate  of c arbon at es ,  b i c arbo n ates , c h l o r i d es ,  s u l f at es , 

pho sphates , and n i t rates of  ca l c i um ,  magnes i um ,  mang ane s e ,  sod i um ,  

pot as s i um ,  and other e l ements  t h at form s a l ts and are d i sso l ved i n  

wat er .  Hi �h TDS va l ues c an adverse l y  aff ect h umans , an i mal s ,  and 

p l ants . TDS i s  often used as a meas ure of s a l i n i ty .  

The geograph i c  area sh ari ng common general  eco nomi c and soc i a l 

purpose as i d ent i f i ed by the l oc a l  Ch amber of  Commerce 
assoc i  at i on.s serv i ng the several commun i t i es stud i ed i n  t h i s  E I S  

( Amari l l o Area ; 1 1  co unt i es ;  Bur l i ngton  Ar ea ,  4 co unt i es ;  and the  

Tri - C i t i es Area ,  2 co unt i es ) . 

The �ydrogen i sotope h av i ng a mass n umber 3 ;  i t  i s  n at u r a l l y  

rad i o act i ve and i s  const ant l y  prod uced by co smi c rays i n  the 

atmosphere . 

Bare or exposed h i gh exp l os i ve .  

A p l ant commun i ty with  d i st i ngu i·s h ab l e  ch aracteri st i c s ;  genera l l y  

refers to  the  spec i es or v ar i o us comb i n at i o n s  o f  spec i es t h at have 

s i m i l ar st ature,  mo rpho l o gy, and appear ance and t h at dom i n ate or 

appears to domi nat e a s i te . 

An aquat i c  ecosystem t h at ma i nt ai ns the  proper t emperat ure r ange 

t o  suppo rt d i fferent spec i es of  the Cerit r arc h i d ae fami l y  ( s p i ny

rayed f i sh i nc l ud i ng the b l ack  b asses  and several  s unf i s hes ) .  
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Was t es , Rad i o act i ve 

Wat er T ab l e  

Weapons Mai n tenance 

Weapons Ret i rement 

Wi nd Rose 

Wo rk l o ad 

E q u i pment and mat eri a l s  (from nuc l e ar oper at i on s ) t h at are 

rad i o act i ve and h ave no furt h er known u s e .  

Upper bound ary o f  an unconf i ned aqui fer s urface b e l ow wh i c h  

s at ur at ed ground wat er occurs . 

The per i od i c  checki ng of a l l syst ems on a we apon and rep l ac i ng 

component s as necess ary . 

The t ot a l  d i s as s emby of a we apon no l o nger requ i red by the  armed 

serv i ces . 

A d i ag r am  s howi ng the d i str i b u t i on of prev ai l i ng wi nd d i rect i o n s  

at a g i ven l ocat i on s ;  some var i at i o n s  i nc l ude wi nd speed gro up i ngs  

by  d i rect i o n .  

See n u c l ear we apo ns  operat i on s . 
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B i r i nger 1 98 2 C :  B .  E .  B i r i nger , S and i a N at i o n al L aborator i e s ,  " Ai rcraft Imp act Assessments for P antex 

Opt i o n s , "  l etter to D .  G .  Ro se  ( Apr i l 1 3 , 1 982 ) .  

B i r i nger 1 982D :  B .  E .  B i ri nger , S and i a N at i o n al L aborato r i es ,  "A i rc r aft I mp act Anal yses , Bur l i ngton and 

H anford Al ternat i ves , "  l etter  to H.  L .  Horak  ( May 6 ,  1 982 ) . 
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B l ume 1 9 7 6 :  J .  A .  B l ume and As soc i at es , "Sei sm ic  Hazard s and Bui l d i ng St r uct ure Beh av i o r  at the  Pant ex 

Fac i l i ty, " prep ared for USERDA, Amari l l o Area Off i ce ( Apr i l  1 976 ) . 

Bowen 1 98 1 : B .  Bowen , Los A l amos Nat i ona l  L aboratory, " P o l l ut ant Ai r Concent r at i on S urround i ng P ante x ,  

l etter  to  L Wi ggs , H8-8 1 -549 ( May 1 5 ,  1 98 1 ) .  

Br i scoe 1 98 1 : G .  J .  Br i scoe,  EG&G I daho , " Extreme Va l ue An a l ys i s  and Loss Stat i st i c s , "  l etter to H .  L .  

Horak , BR I - 1 6-81  ( December  1 8 ,  1 98 1 ) .  

Buh l  1 98 2 :  T .  Buh l , J .  Dewart , T .  Gunderso n ,  D .  Ta l l ey, J .  Wenze l , R .  Romero , J .  S a l azar,  and D .  Van 

Etten , "Supp l ement ary Doc ument at i on for an Env i ronment a l  Impact St at ement Regard i n g  the Pantex P l �nt : 

Rad i·at i on Mon i t o r i ng and R ad i o l og i c al Asses sment of Rout i ne Re l eases , ;' Los A l amos Nat i o n al L aboratory 

report LA-9445 -PNTX-C ( 1 982 ) . 

B ur l i ngton 1 98 1 A :  L i nda M .  Sc h u l t e ,  " B ur l i ngton F i re Dep artment org an i zat i o n , "  l et ter to Cr a i g  Woodwort h 

June 4 ,  1 98 1 . 

Bur l i ngton 1 98 1 B :  Kenneth  L .  Ve l h art i c ky,  " B ur l i ngton f acts and f i g ures , "  l etter to Don R app ( September 

28 , 1 98 1 ) .  

CBA 1 98 1 :  "Amar i l l o I nt ernat i ona l  A i rport , E nv i ronment al Impact As ses sment Report , "  Cres s-Bandy and 

As soc i ates , Inc . ( J u l y  1 98 1 ) .  

Ch amber l i n 1 98 2 :  W .  S .  Ch amber l i n ,  H .  L .  Hor ak , and D .  G .  Rose ,  " S u pp l ement ary Doc ument at i on for an 

Env i ro nment al  Imp act St at ement Reg ard i n g  the Pantex P l ant : Se l ect ed Top i c s  of Ac c i dent An a l ys i s , "  Los 

A l amos N at i o n al L aboratory report LA-9446-P NTX ( SRD )  ( 1 98 2 ) . 

Coh en 1 979 : A .  F .  Coh en and B .  L .  Cohen ,  " I nf i l t r at i on of P art i c u l ate M atter i nto B u i l d i ngs , "  U . S . 

Nuc l e ar Reg u l ato ry Comm i s s i o n  report NUREG/CR- 1 1 5 1 , Sand i a  Labor ator i es  report SAND 79-2079 ( Nov�mber  

1 979 ) . 

Coo per 1 98 1 : D .  W .  Cooper , W .  C .  H i nd s ,  J .  M .  P r i c e ,  " Exped i ent Met h ods of Res p i r atory P rotect i o n , "  U . S .  

N uc l ear Reg u l atory Comm i ss i on report NUREG/CR-2272 ,  Sand i a  Nat i o n a l  Labo r ator i es report SAND 8 1 - 7 1 43 

( November 1 98 1 ) .  

Cowan 1 964 : M .  Cowan , "Meas urement s from Gravel Gert i e  Test s , "  Sand i a  L aborator i es report SC-R -64- 127  

( Ju l y  1 964) . 

Cro n i n  1 964 : J .  G .  Cron i n ,  " Summary of t he Occ urrence and Deve l o pment of Ground Water i n  the  So uthern 

H i g h  P l a i n s  of  Texas , "  US Geo l . Survey Wat er Supp l y  Paper 1 693  ( 1 964 ) . 

D av i s  1 97 3 :  D .  D .  D av i s ,  "A i r  Po l l ut i on Damages - Trees , "  US Fo rest Serv i c e  report ( 1 973 ) . 

D awson 1 974 :  G .  W .  D awson ,  "Th e  Ch em i c a l Tox i c i ty of E l ement s , "  P ac i f ic Nort hwest L aborator i es report 

BNWL- 1 8 1 5  ( June  1 9 74 ) . 

D ay 1 942 : " Log of Deep We 1 1  s Numbred 500- 1 65- 1  : 500- 1 65-2 :  500- 1 65-3 :  500- 1 65-4 , "  Day and Z i mmerman , I nc .  

( 1 94 2 ) . 
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Dewart 1 98 2 :  J .  M .  Dewart , B .  Bowen , and J .  C. E l der , "Sup p l ement ary Documentat i o n  for an Env i ronment a l  
Imp act St at ement Reg ard i ng t h e  P ant ex P l ant : D i spers i on An al ys i s  for Post u l ated Acc i d ent s , "  Los Al amo s 

N at i o n al Labo r at o ry report LA-9445-P NTX-D ( 1 98 2 ) . 

Dob r atz  1 98 1 : B .  M .  Dobr at z ,  " L LNL Exp l o s i ves H andboo k :  Propert i es of Chemi c al Exp l o s i ves and Exp l o s i ve 

S i m u l ant s , "  L awrence  L i vermore  Nat i o n a l  Labo r atory report UCRL- 5 2997 ( 1 98 1 ) .  

Eddy 1 98 1 : P .  A .  Eddy and J .  S .  W i l b u r ,  " R ad i o l og i ca l  St atus  of the  Gro und Wat er Beneath the H anford 

S i t e ,  Janu ary-December  1 980 , "  Bat t e l l e- P ac i f i c  Northwest Labor atory repo rt PNL-3 768 UC-41 ( 1 98 1 ) .  

E l der l 982A : J .  C .  E l der ,  " Supp l ement ary Doc ument at i on for an Env i ronment al  Impact St at ement Reg ard i ng 

t h e  Pant ex  Pl ant : Revi ew of Occupat i o n al Expo s ures to Rad i at i o n , "  LA-9445- P NTX-E ( 1 98 2 ) . 

E l der l 982B :  J .  C .  E l der ,  R .  H .  O l sher ,  and J .  M. Graf , " Supp l ement ary Doc ument at i on for an Envi ronment a l  

Impact St atement Reg ard 1 ng t h e  Pantex Pl ant :  R ad i o l o g i c a l  Con s eq uences of  Immed i at e  I n h a l at i o n  o f  

P l uto n i Lill D i s persed b y  Pos t u l at ed Acc i d ent s , "  Los A l amos N at i on al Laboratory report LA-9445-PNTX-F 
( 1 98 2 ) . 

E l l e  1 98 1 : D .  R .  E l l e , DOE R i c h l and Operat i ons Offi c e ,  "Threatened or End angered Spec i es at H anford 

S i t e , "  l etter  to Ken Rea ( December 1 8 ,  1 98 1 ) .  

E l l e  1 982 : D .  R .  E l l e ,  DOE R i c h l and Operat i ons  Offi c e ,  " N at i ve Amer i c ans near Hanford S i te , "  l etter to  

Ken  Re a ( August  6 ,  1 982 ) . 

ERG 1 98 1 : " I owa Army Ammu n i t i on P l ant Co nt ami n-at i on Report Mason and H anger-S i l as Mason Co . ,  Mi dd l etown , 

I owa , "  Env i ronment a l  Research Gro up Inc . Co nt r act Number AAA09-78- C-3008 ( October 1 9 8 1 ) .  

F i n l ey 1 980 : N .  C .  F i n l ey,  D .  C .  A l dr i c h ,  S .  L .  D an i e l , D .  M .  Er i c k son ,  C .  Henn i ng-Sac h s ,  P .  C .  K aest ner ,  

N .  R .  Ort i z ,  D .  D .  Sh e l don ,  J .  M .  Tayl o r ,  and S .  F .  Hen i ed ,  "Tr ans po rt at i o n  of  Rad i o n uc l i des  i n  Urb an 

Env i rons : Draft Env i ronment al  As sessment , "  S and i a  L aborator i es report SAND 79-0369 ( 1 980 ) . 

F i t zner 1 979 : R .  E .  F i t zner and W·. C .  H anso n ,  "A Co ngreg at i on o f  W i nter i ng B a l d  E ag l es , "  .Condor n. 3 1 1 -

3 1 3  ( 1 9 79 ) . 

F i t zner 1 980 : R .  E .  F i t zner , " Imp acts of a Nuc l ear Energy F ac i l ity on R apt o r i al  B i rds , "  i n  Wo rkshop on  

R aptors  and Energy Devel o pment s ( Id aho Ch apte r  of the  Wi l d l i fe Snc i ety ,  Janu ary 25- 2 6 ,  1 980 ) pp . 9-33 . 

Fr i end 1 965 : J .  P .  Fr i end and D .  M .  C. Thomas , "The Det erm i n at i on of P art i c l e  S i ze D i st r i b ut i on of the  

P art i c u l at e  Mat er i al Co l l ect ed Dur i ng the Do ub l e  Tr acks  and Cl e an S l at e l Event s of Oper at i on  Ro l l er 

Co ast er , "  U n i t ed K i ngdom Atomi c Energy Author i ty,  Atomi c Weapon Research Est ab l i s hment report AWRE No . 

0-20/65 ( Feb ruary 1 9 65 ) . 

Fuj i t a  1 97 9 :  T .  T .  Fuj i t a ,  "Torn ado and H i gh W i nd R i sks  at P antex P l ant , Tex as , "  L awrence L i vermor e  

Nat i on a l  Labor at ory i nforma l  report for task  numbe r  4 o f  purch ase order 4204909 ( Sept emb er 1 9 79 ) . 

Geph art 1 979 :  R .  E .  G eph art , R .  C. Arnett , R .  G. Baca,  L .  S .  Leonh art , and F .  A .  �p ane , Jr . ,  " Hydro l og i c  

St ud i es wit h i n  t h e  Co l um.b i a Pl ate a u ,  Was h i ngton : An I ntegrat i on of  Current Knowl edge , "  Ro ckwe l l 
H anfo rd Operat i ons E nergy Systems Group report RHO-BW I -ST-5 ( October 1 979 ) . 
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H agood 1 970 : M . A .  Hagood ,  D .  E .  Mi l er ,  and E .  C .  Larsen , "Wat er Ho l d i ng Cap ac i t i es of Co l umb i a  Bas i n  

I rr i g at i on Pro j ect So i l s , "  Was h i ngton Agri c u l t ural E xperi ment al  St at i on c i rc u l at i on 5 1 7 , Was h i ngton 

St at e  Un i v ers i t y  ( 1 970 ) . 

Hea ly  1 97 7 :  J .  W .  Heal y, " An E x ami n at i on of the P at hways from So i l  to Man for · P l uton i um , "  Los A l amo s 

Sc i ent i f i c  Laboratory report LA-674 1 -MS ( 1 9 7 7 ) . 

Hea ly  1 9 79 : J .  W .  Hea ly  and J .  C .  Rodgers ,  " L i m i ts for the Buri al  of the  Dep artment of Energy Transuran i c  

Wast es , "  Lo s Al amo s Sc i ent i f i c  Labor atory doc ument LA-UR- 79- 1 00 ( January 1 9 79 ) . 

Herri ngton 1 982A : L aVerne Herr i ngton ,  Texas H i stor i ca l  Comm i s s i on ,  " N at i on a l  Reg i ster s i t es and 

arch aeo l o gy near Pant ex Pl ant , "  l etter  to Ken Re a ( Febru ary 1 9 ,  1 982 ) . 

Herri ngton 1 982B : L aVerne Herr i ngto n ,  Texas Ant i qu i t i es Comm i ttee ,  " N at i ve Amer i c ans Near P antex P l ant , "  

l et t er to Ken Re a (March 22 , 1 982 ) . 

Ho l zwo rth 1 9 7 2 :  G .  C .  Ho l zwo rt h ,  "Mi x i ng H e i g ht s ,  W i nd Speed s ,  and Potent i a l for Urb an A i r  Po l l ut i on 

Thro ughout t h e  Cont i g uo us  Un i t ed St at es , "  US En v i ronment a l  Prot ect i o n  Ag ency Off i c e of Ai r Programs 

report AP- 1 0 1 , Res earch Tr i an g l e  P ar k ,  No rth  C aro l i na ( J anuary 1 9 72 ) . 

Honea 1 97 3 :  F .  I .  Honea ,  W .  A .  Bu l l erd i c k ,  J .  E .  W i c hman n ,  and T .  K .  Mehrhoff , " D i spo s al of Waste or H i g h  

Exp 1 o s i ves , "  Mason and Hanger-S i 1 a s  Mason  Co . , I nc . , report MHSMP- 73-29 ( 1 973 ) . 

Houston 1 974 : J .  R .  Ho uston ,  D .  L .  Strenge,  and E .  C .  Wat so n ,  " DACR I N :  A Comp uter Progrcrn for 

Ca l c u l at i ng Org an Dose from Acut e or Ch ro n i c Rad i on uc l i d e  I n h a l at i o n , "  Bat t e l l e- P ac i f i c  Northwest 

L aboratory report BNWL-B-389 ( December 1 974 ) . 

Houston 1 980 : J .  R .  Houston and P .  J .  B l umer , " En v i ro nment al  Survei l l ance at H anford for CY- 1 979 , "  

B att e l l e- P ac i f i c  Northwest Labo r atory r�port PNL-3283 ( 1 980 ) . 

H ughes 1 98 1 : J .  T .  Hug hes and R .  D .  Speer,  "An Arc h aeo l og i c al Survey of the  P antex P l ant , C arson Co unty, 

Texas , "  Mason and Hanger-Si l as Mason Co . ,  I nc . ( J u l y  1 98 1 ) .  

I AAP 1 9 74 : " L and Man agement P l an ,  I owa Army A11111 u n i t i on P l ant , "  US Army, Mi d d l etown , I owa ( 1 974 ) . 

I AAP 1 9 79 : " I owa Army ArmJU n i t i on P l ant - I ns t a l l at i on Env i ro nmental  I mp act As ses sment , "  US Army, 

Mi d d l etown , Iowa ( December 1 9 79 ) . 

I AAP 1 98 1 : " P rot ect i ng o ur Nat ur al Env i ro nment , "  I owa Army Ammun i t i on P l ant , M i dd l eto wn ,  I owa, unnumbered 

report ( 1 98 1 ) .  

I CRP 1 96 6 :  " Depo s i t i on and Ret ent i on Mod e l s  for I nterna l  Dos i met ry of the Human Res p i r atory Tract , "  

· I nternat i o n a l  Comm i s s i o n  o n  Rad i o l o g i c a l  Prot ect i on ,  Heal t h  Phys . ...!1..( 2 )  1 73-207 ( 1 966 ) . 

I CRP 1 97 2 :  " The Met abo l i sm of Compo unds of P l ut o n i um and Ot her Act i n i d es , "  I nternat i o n al Commi s s i on o n  

R ad i o l og i c a l Prot ect i o n  report I CRP 1 9  ( 1 9 7 2 ) . 
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I CRP 1 974 : "Report of the Tas k  Group  on 'Reference Man , "  I nt ern at i on a l  Comm i s s i o n  on Rad i o l o g i c a l  

Protect i on report I CRP 23 ( October 1 974 ) . -

I CRP 1 977 : " Recommend at i ons of the  I CRP , "  I nt ern atio n al Commi s s i on on  R ad i o l og i ca l  Prot ect i on report I CRP 

26  ( 1 9 7 7 ) . 

I CRP 1 980 : " B i o l og i cal  Effects of I nh a l ed R ad i on uc l i des , "  I nt ernat i o na l  Commi s s i on on Rad i o l og i c a l  

Prot ect i on report I CRP 3 1  ( 1 980 ) . 

I JS 1 980A : " Commut i ng p att erns i n  Sout h e ast I owa , "  I owa Job Serv i c e  unnumbered report ( 1 980) . 

I JS 1 98 1 A :  l arry J .  Ho l t k amp , I owa Job S erv i ce ,  " L abor force i nfo rmat i on , "  l et t er to Don a l d  R ap p  

( December 8 ,  1 98 1 ) .  

I JS 1 98 1 B :  " Commut i ng P att erns i n  Southeast I owa,  1 98 1 , "  I owa Job S erv i ce unn umbered report ( 1 98 1 ) .  

I l l i no i s  1 98 1 : " I l l i n o i s  Agr i c u l t ural  St at i st i cs Ann ua l  Summary 1 98 1 , "  US Dep artment of Agri c u l t ure and 

I l l i no i s Dep artment of Agri c u l t ure ,  I l l i no i s  Cooperat i ve Crop  Report i ng Serv i c e  ( 1 98 1 ) .  

I owa 1 98 1 : '' I owa Agr i cu l t ura l  Stat i st i cs 1 98 1  , "  US Dep artment of Agri c u l t ure and I owa D.ep artment of  

Agr i c u l t ur e ,  Iowa  Crop  and  Li vestock Report i ng Serv i c e  ( 1 98 1 ) .  

J acob s en 1 970 : J .  S .  J acobsen and A .  C .  H i l l ,  " Recogn i t i on of A ir  P o l l ut i on I nj ury to Veget at i o n :  A 

P i ctor i a l  At l as , "  Ai r Po l l ut i on Contro l As soc i at i on i nformat i on report No . 1 , Pi ttsburgh ( 1 970 ) . 

J ami son 1 98 1 : J . D .  J ami son , " St and ard i zed I nput for H anford Env i ronment al I mp act St at ements P art I I :  

S i t e  Descr i pt i on , "  Batt e l l e- P aci f i c  No rt hwest Labor at ory report PNL- 3509 (May 1 98 1 ) ,  

Johnson 1 978 : M .  S .  Joh n so n ,  R .  W .  Drake ,  P .  F .  Jones ,  J .  S .  D i tt i g , and C .  W .  Berndt , " N uc l ear 

Exp l o s i ve s  Ab norma l  Envi ronment s at the  US P antex P l ant , "  Mason and Hanger-Si l as Mason Co . ,  I nc . , 

report MHSMP- 78-4 ( CRD )  ( Febru ary 1 978 ) . 

Johnson 1 98 1 : M .  Johnson , " Iowa A i r  Qua l i ty Annual  Report for 1 980 , "  St ate of I owa,  Des Mo i ne s ,  Iowa  

( J u l y  1 98 1 ) .  

Ke l l y  1 97 2 :  Franc i s  J .  Ke l l y, M . D . ,  and Bobby D .  L emo n s ,  " R ad i at i on  Decont am i n at i on F ac i l i ty for the  

Commun i ty Ho s p i t al , "  Jo urna l  of Med i c i ne Vo l . l 4  No . 12  ( D ec ember  1 97 2 ) . 

Kn i ght 1 982 : J .  P .  K n i ght , " Supp l ement ary Safety Eva l u at i on I nput - Geo l ogy and Se i smo l ogy - Was h i ngton 

Nuc l e ar P l ant #2 , "  Memor and um to R .  L .  Ted esco , US Nuc l ear Reg u l atory Commi s s i o n  ( J une  29 , 1 982 ) . 

Kr i vo k ap i ch 1 976 : B. E .  Kr i vo k ap i ch ,  " An Assessment of the  P rob ab i l i ty of A i rcraft Impact with  P antex 

P l ant Structures , "  Sand i a L abo r ator i es report SAND 76-0120 ( J une  1 9 7 6 ) . 

L aca s se 1 969 : N .  L .  L acasse  and W .  J .  Moro z ,  H andbook of Effect s Asses sment - V eget at i on D amage ( Center 

for .Ai r Env i ronment St ud i es , Penn syl v an i a St ate Un i ver s i ty,  1 969 ) . 
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Laseter 1 982 : W .  A .  Las et er ,  Mason  and Hanger-S i l as Mason  Co . ,  I nc . , " Ut i l i t i es consumpt i o n  and so l vent 

consumpt i o n  at P ant ex P l ant , "  l et t er to Ken Rea ( Apr i l 27,  1 982 ) . 

LATA 1 98 1 : " S u i t ab i l i ty Eva l u at i on of Cand i d ate  S i t es for Nuc l ear Weapons As s emb ly  Fac i l i t i e s , "  Los  

A l amos Tech n i c a l  As soc i at es , I nc . ,  report LATA-LSL-25-02 , Vo l umes 1 - 3  ( J u l y  1 98 1 ) .  

LATA 1 98 2 :  J .  M .  Greenwood and T .  M .  Rude l l ,  " 1 990 Popu l at i on Forecasts for the  P ant ex , Bur l i ngton ,  and 

H anford Areas , "  Lo s Al amos Techn i c a l  As soci at es ( Febru ary 1 982 ) .  

Long 1 96 1 : A .  T .  Lon g ,  "Geo l o gy and Gro und-Water Reso urces of Carson County and P art of Gray Co unty,  

Texas , Progress  Report No .  1 , " Texas  Bo ard of Wat er  Eng i neers Bul l .  6102 ( March 1 9 6 1 ) .  

Luna  1 96 9 :  R .  E .  Luna  and H .  W .  Churc h ,  " D I FOUT : A Mode l  for Comput at i on of  Aeroso l  Transpo·rt and 

D i ffus i on i n  t h e  Atmo s phere , "  Sand i a Labo r ator i es repo rt SC-RR-68-555  ( J anuary 1 969 ) . 

Macdone l l  1 98 2 :  D .  G .  Macdone l l  and J .  M .  Dewart , " Suppl ement ary Doc ument at i o n  for an Env i ronment a l  

Imp act St at ement Reg ard i ng t he  Pant ex  P l ant : Est i mat ed Re l eases  and Downwi nd Co ncent r at i o ns of Ai r 

P o l l ut ants from Waste Org an i c  So l vent Ev aporat i o n ,  Wast e H i gh Exp l o s i ve Burn i ng ,  and H i gh Exp l o s i ve . 

Test Shot s , "  Lo s Al amos Nat i o n a l  Labo ratory report LA-9445-P NTX-G ( 1 982 ) . 

McCormack 1 98 1 : W .  D .  Mc Cormac k ,  " H anford Dose  Overv i ew Progrcrn Report , "  Batt e l l e - Pac i f i c  Nort hwest 

Labo r at ory report PNL-3777 ( 1 98 1 ) ( Dr aft ) .  

Mc Do n a l d  1 97 9 :  J .  R .  Mc Don a l d ,  " As ses sment of Torn ado and St r a i ght W i nd R i sks  at t he P ant ex , Texas , 

S i t e , "  Mc Do n a l d ,  Meht a ,  and Mi nor ,  Co nsu l t i ng En g i n eers , Lubbo c k ,  Tex as ( December  1 9 79 )· .  

McGrath 1 978 : P .  E .  McGrat h ,  " Consequences o f  a Major Nuc l ear Re actor Acc i d ent after I n i t i al Depo s i t i on 

o f  Re l e ased Rad i o act i v i ty , "  Sand i a Laborat o r i es report ( 1 978 ) ( Draft ) .  

MHSM 1 97 1 B :  "Des i gn C r i t er i a for Cr i t i c al Mat er i al s Support F ac i l i t y , "  Mason and H anger-S i l as Mason Co . ,  

I nc . ,  Bur l i ngto n ,  I owa ( December 1 9 7 1 ) .  

MHSI� 1 97 3 :  " E nv i ro nment al Mon i tor i ng and Po l l ut ant I nventory ProgriiTl Report for P antex P l ant Cover i n g  

Ca l endar Ye ar 1 9 72 , "  Mason and Hanger-S i l as Mason  Co . ,  I nc . ( March 1 9 7 3 ) . 

MHSM 1 9 75A : R .  E .  A l exander , " Env i ro nment al Mo n i to r i ng Report for P antex P l ant Co ver i ng 1 974 , "  Mason and 

H anger-S i l as t�aso n Co . ,  I nc . , report MHSMP -75-8 (May 1 9 75 ) . 

MHSM 1 975B :  T .  J .  Koge r ,  "On - S i te Env i ronment al  Mon i t or i ng Report for P antex P l ant Coveri ng 1 9 74 , "  Mason 

and Hanger-Si  1 as i<laso n Co . ,  Inc . ( August 1 9 7 5 ) . 

MHSM 1 97 6 :  R .  E .  A l exander ,  " Env i ro nment al Mon i tor i ng Report for P ant ex P l ant Co veri ng 1 97 5 , "  Mason and 

Hanger-S i l as Mas o n  Co . ,  I nc . , report MHSMP-76-8 (March 1 9 76 ) . 

MHSM 1 9 77A :  R .  E .  A l exander , " Env i ro nment al  Mo n i to r i ng Report for P ant ex P l ant Cover i ng 1 9 76 ,  Draft , "  

Maso n and Hanger-S i l as Maso n  Co . ,  I nc . ,  report MHSMP-77-7  (March 1 9 7 7 ) . 
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MHSM 1 9 7 7 B :  "On -S i t e  Envi ronment a l  Mo n i tor i ng Supp l ement for Pantex P l ant Co veri ng 1 9 76 , "  Mason and 

H anger-S i l as Mason Co . ,  I nc . ( September 1 97 7 } . 

MHSM 1 978 :  R .  E .  A l exan der and C .  N .  Horton , " E nv i ro nment al  Mon i tor i ng Report for P antex P l ant Cover i ng  

1 97 7 , "  Mason and  Hanger-S i l as Mason Co . ,  I nc . ,  report MHSMP-78-7 ( March 1 9 78 } .  

MHSM 1 979A : R .  E .  A l exander and V .  A Corne l i us ,  " Env i ronment al  Mon i to r i ng Report for P antex P l ant 

Co veri ng  1 9 78 , "  Mason and Hanger-S i 1 as Mason Co . ,  I nc . , report MHSMP-79-24 ( May 1 9 79 ) .  

MHSM 1 979B : R .  E .  A 1 ex ander and V .  A .  Corne 1 i us ,  " Supp  1 ement to Env i ronment al Man i tori  ng Report for 

Pant ex  P l ant Co veri ng 1 978 - DRAFT , "  Mason and Hanger-Si l as Maso n Co . ,  I nc . , report MHSMP- 79-36 ( June  

1 979 ) .  

MHSM 1 979C :  " Scope of Work for Upgradi ng of H i gh Exp l o s i ves Fac i l i t i es ,  P ant ex P l ant , Amari l l o ,  Texas , "  

Vo l . I ,  Prep ared for t h e  US Dep artment of Energy by Mason  and Hanger-S i l as Mason Co . ,  I n c . ( Sept ember 

1 979 } . 

MHSM 1 980A : R .  E .  A l e x ander and V .  A .  Co rne l i us ,  " Env i ronment al Mon i tor i ng Report for P ant ex P l ant 

Coveri ng 1 979 , "  Mason and Hanger-S i l as Mason Co . ,  I nc . ,  report MHSMP -80-12  ( May 1 980 } . 

MHSM 1 980B :  R .  E .  A l ex ander and V .  A .  Co rnel i us ,  " Supp l ement to Env i ronment al  Mon itor i ng Report for 

P ant ex  P l ant Cov eri ng 1 9 79 , "  Mason and H anger-S i 1 as Mason Co . ,  I nc . ,  report MHSMP -80-44 ( September 

1 980 } . 

MHSM 1 980C : See L as et er 1 982 .  

MHSM 1 980E : " 1 980 �aste Man agement S i te P l an P antex P l ant , "  Mason and  H anger- S i l as Mason Co . ,  I nc .  

( October 1 9 80 } . 

MHSM 1 98 1 B :  " St an d ards for R ad i at i on  Prot ect i on , "  Mason and H anger-Si l as Mason Co . ,  I nc .  ( August 1 981 }· . 

MHSM 1 98 1 C :  See L as et er 1 98 2 .  

MHSM 1 98 1 G :  Ron al d E .  Al exander and Wi l l i crn  A .  L as et er ,  " Env i ro nment al  Mon i tor i ng Report for P antex P l ant 

CD veri ng 1 980 , "  Mason and Hanger�S i l as Mason Co . ,  I nc . ,  repo rt MHSMP 8 1 - 1 8  ( 1 98 1 ) .  

MHSM 1 982 : W i l l i iJTl  A .  L as et er ,  " tnv i ronment al  Mon i t o r i ng Report for P antex P l ant Coveri ng 1 98 1 , "  Mason 

and Hanger-S i 1 as Mason Co . ,  I nc . ,  report MHSMP-82-14  ( Apri  1 1 9 82 ) . 

Mi l l er 1 978 : M .  L .  Mi l l er ,  J .  J .  F i x ,  and P .  E .  Br amson , " Lognormal An a l ys i s  of N at u r a l l y  Occ u rr i ng 

R ad i on uc l i des i n  So i l  and Veget at i o n  of the Hanford Are a , "  i n  Nat u r a l  R ad i at i o n  Env i ronment I I I ,  

Vo l . 2 , Thomas F .  Gese l l  and Wayne M. Lowd er ,  E ds . ,  US Dep artment of Energy, Sympo s i um �eri es CONF-

780422 ( 1 978 } . 

Moore 1 97 9 :  R .  E .  Moore , C .  F .  B aes I I I ,  L .  M .  McDowe l l - Boyer , A .  P .  Wat so n ,  F .  0 Hoffman , J .  C .  

P l eas ant , and C .  W .  Mi l l er , "AI RDOS-EPA ,  A Comput eri zed Metho d o l ogy for Est i m at i ng Env i ronment a l  

Co ncent r at i ons and Dose tQ Man from Ai rborne Re l e as es o f  R ad i o n uc l i d es , "  O ak R i dge N at i o n al L abor atory 

report ORNL-5532 ( 1 979 } . 
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N C I  1 975 : "Th i rd Nat i o n a l  Cancer Survey: Inc i d enc e Dat a , "  Nat i o n al Cancer Inst i t ute  monograph 41 ( Marc h 

1 975 ) . 

N CRP 1 97 5 :  " N at ural  B ackgro und R ad i at i on i n  the U n i t ed St at es , "  N at i o n a l  Co unc i l on R ad i at i on Protect i o n  

and Me as urements  repo rt NCRP-45 ( 1 975 ) . 

Newcomb 1 96 1 : W .  W .  Newcomb , The I n d i ans of  Texas from Preh i st o r i c  t o  Modern T i mes ( Un i vers i ty of Tex as  

Pres s ,  Au st i n ,  1 9 6 1 ) ,  pp . 1 55-22 1 . 

NSC 1 98 1 : N at i on al S afety Co unc i l ,  Acc i d ent F acts ( N at i o n al S afety Co unc i  1 ,  444 North M i ch i g an Ave . , 

Ch i c  ago , I 1 1  i no i s ,  1 98 1  ) • 

OSHA 1 978 : "OSHA Occ upat i o nal  S afety and Hea l t h  St and ard s , "  Occ u p at i o n a l  Hea l t h  and S afet y  

Admi n i s trat i on ,  2 0  CFR 1 9 1 0  ( No vember 1 978 ) . 

Oswa l t  1 978 : Wende l l  H .  Oswa l t ,  Th i s  Land  was T h e i rs : A St udy of No rt h Amer i c an I nd i ans ( John  W i l ey & 

Son s ,  i nc . ,  New Yo rk , 1 978 ) . 

P l ace 1 970 : W .  M .  P l ac e ,  F .  C .  Cobb , and C .  G .  Defferd i ng ,  " P a l omares S ummary Report , "  F i e l d  Command 

Defense  Nuc l ear  Agency, K i rt l and Ai r Fo rce Bas e ,  ( J a n u ary 1 9 75 ) . 

Poo l e  1 982 : C .  R .  Poo l e ,  Mason and Hanger-S i l as Mason Co . ,  I nc . ,  " F at a l i t i es at P antex P l ant , "  l etter to  

Ken  Re a (Apri l 28 , 1 982 ) . 

PRPC 1 98 1 : Go rdon R .  D arrow, P an h and l e Reg i o n al P l ann i ng Comm i s s i on Hea l t h  Systems Agency, "Ac ute  c are  

med i c a l  fac i l i t i es in  Amari l l o SMSA , "  l etter  to Do n a l d  Rapp ( Dec ember 1 98 1 ) .  

P urtymun l 982A : W .  D .  P urtym u n ,  N .  M .  Becker ,  and Max Maes , "  Supp l ement ary Doc ument at i on for an 

Ennv i ro nment a l Imp act St at ement Reg ardi n g  the Pant ex Pl ant : Geo hydro 1 o g  i c I n vest i g at i on s , "  Lo s A 1 amo s 

N at i o na l  L aboratory report LA-9445-PNTX-H ( 1 982 ) . 

P urtym un l 982B : W .  D .  P u rt ymun and N .  M .  Bec ker , " Supp l ement ary Doc ument at i on  for an Env i ronment al Impact 

St at ement Reg ard i ng the Pant ex  P l ant : Geohyd ro l ogy, " Lo s Al amo s Nat i o n a l Labo rat o ry repo rt LA-9445-

PNTX-I  ( 1 982 ) . 

R app 1 98 2 :  D .  Rapp ,  " S upp l ement ary Doc ument at i on  for an E nv i ronment a l  I mp act St at ement Reg ard i ng t h e  

P antex P l ant : So c i oconom i c  As essment , "  Lo s Al amos Nat i o n a l  Labo r at o ry report LA-9445-P NTX-J ( 1 982 ) .  

R i c k ard l 98 1 A :  W .  H .  R i c k ard , B att e l l e-Pac i f i c  Northwest L aborator i e s ,  "Threat en ed or end angered p l ant 

t ax a  at Hanfo rd , "  l etter  to D. R .  E l l e  ( Sept ember  2 2 ,  1981 ) .  

R i c k ard l 98 1 B :  W .  H .  R i c k ard , B att e l l e-Pac i f i c  No rt h west L aborat o r i e s ,  "Th reat ened or end angered an i mal  

t axa  at  Hanfo rd , l etter  to D .  R .  E l l e  ( October 1 5 ,  1 981 ) . 

RPSC 1 974 :  " E nd ang ered P l ant s N at i ve to Texas , "  R are P l ant St udy Cent e r ,  U n i vers i ty of Texas at Aust i n  

( 1 9 74 ) . 
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Sc hnurr 1 982A : N .  M .  Sc h n urr , "Supp l ement ary Document at i on for an Env i ronment a l  Imp act St at ement 

Reg ard i ng the  P ant ex P l ant : Pred i ct i ons  of  Energy Requi rement s , " Los A l amos N at i o n al L abo r atory report 

LA-9445 -PNTX-K ( 1 982 ) .  

Schn urr 1 982B : N .  M .  Sc h n urr , " S up p l ement ary Doc ument at i on for an Env i ronment al  Impact St at ement 

Reg ard i ng the Pant ex  P l ant : A Desc r i pt i o n  of Fac i l i t i es and Est i mat i o n  of  Reso urce Req u i rement s , �  Lo s 

A l amos N at i o n al L aboratory report LA-9445-PNTX-L ( 1 982 ) .  

S hor 1 982 : R .  W .  S ho r ,  C .  F .  B aes I I I ,  and R .  D .  S h arp ,  "Agr i c u l t ural  P rod uct i on i n  t he U n i t ed St at es by  

Co unt y :  A Comp i l at i o n  of  I nformat i on from the  1 974 Cens u s  of Ag r i c u l t ure  fo r Use i n  Terrest r i al  Food

Ch a i n  Tran sport and Assessment Mode l s , " Oak R i dge Nat i o nal  L aboratory report ORNL-5768 ( 1 982 ) .  

S hreve 1 965 : J .  D .  S hreve , Jr . ,  " Operat i on Ro l l er Co aster : Sc i ent i f i c  D i rect o r ' s  S ummary Report , "  

Dep artment o f  Defense  report DASA- 1 644 ( J une 1 965 ) . 

S I RPC 1 98 1 : " S urvey of Hosp i t al F ac i l i t i es , " So ut h e ast I owa Area XVI Reg i o n al P l ann i ng Commi s s i on 

unnumbered report ( M arch 1 98 1 ) .  

S ke l l y  1 974 : J .  M .  S k e l l y  and R .  C L ambe ,  " D i agno s i s of A ir  P o l l u t i o n  I nj ury to P l ant s , "  V i rg i n i a 

Po l ytec h n i c Inst i t ut e ,  Ext e n s i on Di v i s i o n  report number  568 ( 1 974 ) . 

Smi th 1 978 : B .  C .  Sm i th and J .  A .  L ambert , "Techno l o gy and Costs  for C l e an i ng up L and Cont ami n ated wi t h  

P l uto n i um , "  i n  Se l ect ed To gi cs : Tr ans u r an i um E l ement s i n  t h e  Gro und Env i ro nment , U S  Envi ronment a l  

Protect i on Agency ( CSD-78- 1 , 1 978 ) , p p .  489-545 . 

Smi th 1 982 : R .  E .  Smi t h ,  B .  E .  B i r i n ger , R .  I .  But l er ,  and J .  M .  T ayl o r ,  " P antex Transport at i o n  R i sk 

As se s sment , "  Sand i a Nat i o n a l  Labo r atory report SAND 82- 1 047 RS 1233/8 1 /34 ( SRD ) ( 1 982 ) . 

SPSC 1 98 1 : " I nform at i o n  for Sec ur i ty An a l yst s , "  Southwest ern P ub l i c Serv i ce Comp any, Amari l l o ,  Texas 

( 1 98 1 ) .  

Stephens 1 98 1 : R .  F .  Stephens , US Department of  the I nt er i or F i sh and Wi l d l i fe Serv i ce ,  A l b uquerque , New 

Mex i co ,  "Thre at ened or end angered spec i es i n  sout h west � "  l etter  to K .  Re a (August  26 , 1 98 1 ) .  

Stewart 1 980 : J .  D .  Stewart , " Report of the  St at us of P antex Water Syst em , "  unpub l i s hed report , Mason  and 

H anger- S i l as Mason Co . ,  I nc . ( Novembe r  24 , 1 980 ) . 

Stone 1 97 2 :  W .  A .  Stone ,  D .  E .  Jenne , and J .  M .  Thorpe , " C l i matography of the  H anford Are a , "  B att e l l e 

P ac i f i c  No rt hwest Labo r ator i es report BNWL- 1 605 , UC- 53 ( J une 1 972 ) . 

St ump 1 98 2 :  S he i l a  A .  St ump , Offi ce of Arch aeo l o gy and H i stor i c  Preserv at i o n ,  St ate of Wash i n gton , 

"Arch aeo l o g i c a l  and h i stor i c  reso urces at Hanfo rd S i t e ,'" l etter  to Kenneth Re a (May 1 1 ,  1 982 ) .  

S u l a  1 98 1 A :  M .  J .  Su l a , P .  J .  B l ume r ,  and R .  L .  D i rkes , " Env i ronment al  S t at us of the  H anford S i te for CY-

1 980 , "  Batt e l l e- P ac i f i c  Northwe st Labo r atory report PNL-3729 ( 1 98 1 ) .  

S u l a  1 98 1 B :  M .  J .  S u l a  and P .  J .  B l umer , " Env i ro nment al  Survei l l ance at H anford for CY- 1 980 , "  B atte l l e

P ac i f i c  Nort hwest L abo r atory repo rt PNL-3728 ( 1 98 1 ) .  
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Su l  a 1 g82 : M .  J .  Su l a ,  W .  D .  M: Cormac k ,  R .  L .  Di rkes , K .  R .  Pr i c e , and P .  A .  Eddy,  " Env i ronment a l  

Survei l l ance at H anfo rd for CY- l g8 l , "  P ac i f i c  Nort hwest L abo r atory report PNL-42 1 1 ( May l g82 ) . 

TACB l g6 5 :  Cec i l  L .  Bradford , Texas A i r  Cont ro l  Bo ard , " Outdoor b urn i ng of h i gh exp l o s i ve m ater i al  at 

P ant ex , "  l etter to P .  R .  Wagner ( Ju l y  g ,  l g76 ) . 

T ang 1 g3 1 : P .  K .  Tang , R .  W .  Andrae ,  J .  W .  Bo l st ad ,  K .  H .  Duerre ,  and W .  S .  Gregory, " An a l ys i s  of 

Vent i l at i o n  Systems Subjected to Exp l o s i ve Tr ansi ents - Far Fi e l d An al ysi s , "  Lo s Al amo s Nat i on a l 

L aboratory report LA-gog4-MS ( November 1 g3 1 ) .  

TCRERC 1 g8 l : "Tri -Ci t i es Real Est ate  Research Report , "  Tri -Ci t i es Re al  Est ate  Rese arch Committee report 

Vo l ume 4, Number l ( l g8 l ) .  

TEC 1 g8 1 : J eff L .  Au l d ,  Texas Emp l oyment Comm i s s i o n ,  "Am ar i l l o area wage r ate i nfo rmat i on comp i l ed by t h e  

Jo b Serv i ce of Texas , "  l etter to Do n a l d Rapp ( December 3 ,  l g8 l ) .  

TEC 1 g82 : Jeff Au l d ,  Texas Emp l o yment Commi s s i o n ,  " L abor force av ai l ab i l i ty i n  the Amar i l l o L abor Force 

Serv i ce Are a , "  l etter  to Do n a l d Rapp ( Apr i l 8, l g82) . 

Terracon 1 g8 l : Terracon Con s u l t ant s ,  "Geotec h n i c al Report Subsurface Co nt am i n at i on  I nvest i g at i on of S i t e s  

Z l , Z2 , and Z3 , Iowa Army Ammun i t i o n  P l ant , Bur l i ngton , Iowa , "  subm i tted to SCS En g i neers , Lo ng Beach , 

Ca l i f,orn i a ( l g8 l ) ( Dr aft ) . 

Texas 1 g80 : " l g7g Texas Co unty St at i st i cs , "  US Dep artment of Ag ri c u l t ure and Tex as Dep artment o f  

Agr i c u l t u re , Tex as Crop  and Li vestock  Repo rt i ng Serv i c e  ( l g80 ) . 

Texas 1 g8 l : "Te x as A ir  Surve i l l ance Report , "  St ate of Texas report #AQ 01-05 ,  AC 01-06 ( l g8 l ) .  

Texas 1 g82 : St ate of Tex as , D i v i s i on of Emergency Man agement , " St ate of Texas Emergency Man agement P l an , "  

1 g82 Ed i t i on (May l g82 ) . 

Texas Tech l g 74 : Texas Techno l og i c al Un i ver s i ty,  " De s i gn Manua l  for Torn ado Res i st ant St r uct u res at t h e  

P ant ex P l ant Si t e , "  Dep artment of Ci v i l Eng i n eer i ng ,  Tex as Techno l o g i c a l Un i ve r s i ty,  Lubbo c k ,  Texas  

( November 1 g74 ) . 

UBC 1 g7 g ;  "Un i form Bu i l d i ng Code , "  I nternat i o n al Co nference of Bu i l d i ng Offi c i a l s ,  Wh i t t i er ,  Ca l i forn i a 

( l g 7g ) . 

U EC 1 g8 l : " Un i on E l ectri c Comp any H i g h l i g ht s , " Un i on E l ect r i c  Comp any, St . Lou i s ,  Mi s so uri  ( l g8 l ) .  

UNENG 1 g7g ; "A l t ernat i ve Energy Sources and Syst ems for the P antex P l ant , "  U n i t ed Eng i neers for US  

Dep artment of  Energy cont r act EW-78-C-04-530g � February 1 g7g ) . 

Unger l g8 l : P .  W .  U nger and F .  B .  Pr i ng l e ,  " P u l l man So i l s ,  D i st r i but i on , Import ance ,  V ar i abi l i ty, and 

Man agemen t , " US Dep artment of Agr i c u l t ure  bu l l et i n  B- 1 372 ( Sept ember 1 g 3 1 ) .  

UNSC 1 g7 7 ;  " So u rces and Effects of I o n i z i ng R ad i at i on , "  Un i ted N at i ons  Commi ttee on t he Effects of Atomi c 

R ad i at i o n ,  Un i t ed Nat i on s ,  New Yo rk , Un i t ed St at es  of Ameri c a  ( l g 7 7 ) . 
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USAEC 1 9 74 : " St and ard  Arc h-C i v i l Des i gn Cr i t eri a :  Des i gn Lo ads for St r uct ures , Hanford P l ant St and ar d s , "  

US Atomi c  Energy Comm i s s i on report SDC 4 . 1  rev i s i on n umber 7 ,  R i ch l an d ,  Was h i n gton ( 1 974 ) . 

USAF 1 970 :  U n i t ed St ates Ai r Force , " Spec i al E d i t i o n :  Proj ect Crest ed I c e , "  N uc l e ar S afety .§2_, P art 2 ,  

No . 1 ( J anu ary-March 1 9 70 ) . 

USARMY 1 973A :  " F i sh and Wi l d l i fe Management P l an ,  Iowa Army Ammun i t i on P l ant , "  US Army, Mi d d l etown , Iowa , 

F i l e  Number  85-205 . 2  ( 1 97 3 ) . 

USARMY 1 97 3B :  " Forest Man agement P l an ,  Iowa Army Ammu n i t i on P l ant , "  US Army Mi d d l etown ,  I owa ,  F i l e  N umber  

85-205  ( 1 9 73 ) . 

USARMY 1 980 : Cl aude B .  Noel " I owa Army Ammun i t i on P l ant st at i st i cs  for use i n  reports , "  l etter to  

D i s tr i b ut i on  ( Febru ary 28 , 1 980 ) . 

USARMY 1 982 : " Comp l i ance Test i ng for Waste H i g h  E x p l o s i ves I nc i nerator , "  US Army Env i ronmental  Hyg i en e  

Agency, Aberdeen Pro v i ng  Gro und s ,  Aberdee n ,  Maryl and ( 1 982 ) . 

USDA 1 978 : " P r i me and Un i que F arml ands , "  US Dep artment of Agr i c u l t ure ,  So i l  Co n s ervat i on S erv i ce report 

43 : 2 1 FR 4030-4033 ( 1 978 ) . 

USDA 1 980 : "Texas Co unty St at i s t i cs , "  US Dep artment of Agr i c u l t ure ,  Economi cs and St at i st i ca l  Serv i c e  

b u l l et i n  1 86  ( September  1 9 8 1 ) .  

USDA 1 98 1 A :  " I nvent Man i t  - Pr ime and Add i t i on al P r i me F arml and I nventory , "  US Dep artment of Agri c u l t ure , 

So i l  Conservat i on Serv i ce ,  Texas , b u l l et i n  TX290- l - 1 1  ( Ju l y  1 98 1 ) .  

USDA 1 98 1 B :  " P r i me and Add i t i on al Potent i al P r i me F arml and Maps , "  US Dep artment of Agr i c u l t ure , So i l 

Con se rv at i on  Serv i ce ,  Tex as , bu l l et i n  290- 2-2  ( October 1 98 1 ) .  

USDC 1 980 : " Loca l  C l i m ato l o g i ca l  D at a  ( Ann ual S ummary) 1 979 :  Bur l i ngton , I o wa , "  US Dep artment of 

Commerc e ,  Nat i o n a l  Cl i m at i c  Cent e r ,  Ashevi l l e ,  Nort h Caro l i n a ( 1 980 ) . 

USDC 1 98 1 : " Loca l  C l i mato l o g i ca l  D ata  ( Ann ual S ummary) 1 980:  Amari l l o ,  Tex as , "  US Dep artment of 

Commerce , Nat i o n a l  Cl i m at i c  Center , Ashevi l l e ,  No rt h Caro l i n a ( 1 98 1 ) .  

USDOD 1 975 : Co ntr act between Bur l i ngton Mun i c i pa l  Water Wo rks and the US Army . Contract DAAA09-75-C-
40005 ( Febr u ary 1 0 ,  1 9 7 5 ) . 

USDOE 1 980A : " E n v i ronment al Prot ect i o n ,  Safety, and Hea l t h  Protect i on Pro g r am for DOE Operat i ons , "  U S  

Dep artment of Energy Order  5480 . 1  ( 1 980 ) . 

USDOE 1 980B : " US E nv i ronment al Protect i on Agency App l i c at i on for a Hazardous Waste Perm it  Conso l i d ated  

Perm i t s  Program ( I nter im  St at us  App l i c at i ons ) , " US  Dep artment of  En ergy,  Amari l l o Are a  Off i ce , Pantex 

P l ant ( November 1 980 ) . 

USDOE l 980D : " F i n al E nv i ronment al Impact St at ement : Waste Management Operat i ons , H anford S i t e ,  R i c h l and , 

Was h i n gto n , "  US Department of  Energy ( Ap r i l 1 980) . 
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USDOE 1 98 1 A :  "ALO Safety An a l ys i s  Report and Revi ew Syst em , "  US Dep artment of Energy rev i ew g u i de  LA 

548 1 . 1  ( Fe b r u ary 1 98 1 ) .  

USDOE 1 98 1 8 :  " P antex P l ant Env i ronment al  Impact St at ement Imp l ement at i on P l an , "  US Dep artment of Energy 

( 1 98 1 ) .  

USDOE 1 98 1 C :  " D r aft Env i ronment al  Impact St at ement : Operat i on of P urex and Uran i um Ox i de P l ant 

Fac i l i t i es ,  Hanford Si t e ,  Ri c h l and , Wash i ngton , "  US Dep artment of  Energy ( May 1 98 1 ) .  

USDOE 1 98 1 0 :  "General  Des i gn Cr i teri a Man u a l , "  US Department of  Energy Order 6430, Dr aft 6- 1 0-8 1 , ( June  
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