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FOREWORD 

Th i s  env i ronmental  i mp act st atement ( E I S )  an al yzes the env i ronmental  effects of the Department of 

Energy ' s  propos a l  to cont i n ue operat i ons  and to construct add i t i on a l  fac i l i t i es at the Pantex P l ant ne ar 

Amar i l l o ,  Tex as , to meet the Department of Energy ' s  cont i n u i ng res pon s i b i l i t ies for n u c l ear weapons 

as semb l y ,  stockp i l e mon i tor i n g ,  mai nten ance , mod i f i c at i on s ,  and ret i rements ( d i s assemb l y )  as mand ated by 

P res i dent i al d i rect i on and Congres s i onal  author i z at i on and appropr i at i on .  The E I S  an a l yzes a range of 

al tern at i ves to the proposed act i on .  The al ternati ves i dent i f ied i n c l ude mov i n g  some or al l of the P antex 

P l ant operat i ons to exi s t i ng f ac i l i t i es ( wh i ch wo u l d  req u i re ref urb i s h i ng )  or to new fac i l i t ies at a 

former l y  used nuc l e ar weapons  as semb l y  p l ant s i te near B ur l i n gton , Iowa ; re l oc at i o n  of al l operat i ons  to 

new fac i l i t i es at the H anford S i te near R i ch l and , Was h i n gton . Sever al spec i f i c  impact m i t i g at i on measures 

are al so  d i scussed . Th i s  E I S  addresses those env i ronmenta l  imp acts  as soc i ated w i t h  P antex P l ant opera

t i on s ,  proposed construct i on project s ,  and al tern at i ves i dent i f i ed to those operat i ons and projects , and 

rel ated transportat i o n  operat i ons . Bot h  normal operat i ons and potent i al cred i b l e  acc i dent s are eval u ated 

for s i gn i f i c ant en v i ronmental  consequences . The E I S  addres ses nei ther the U n i ted St ates n u c l e ar weapon 

comp l ex as a who l e  nor n at i on a l  po l i c i es reg ard i n g  n uc l ear weapons . 

Th i s  E I S  was p rep ared i n  accord ance w i th the reg u l at i ons of the Counc i l  on Env i ronmental Q u al i ty 
(40 CFR Parts 1500- 1508 )  and  the Departmen t  of  Energy G u i de l i nes for Imp l ementat ion  of  those reg u l at ions  

(45 F R  20694). A Not i ce of  Intent to prepare a draft EIS and  conduct p ublfc scopfng meetfngs regardfng 

cont i n u i ng  operat i ons and construct i n g  add i t i ona l  fac i l i t ies at the Pantex P l ant was pub l i s hed i n  the 

Federal Reg i ster on Apri l 2 4 ,  1981 ( 46 FR 2 3285-23286 ) ,  and was pro v i ded d i rect l y  to a number of Texas 

State agenc ies , ot her organ i zat i ons , and l oc a l  news med i a . A total  of 18 commu n i c at i ons were rece i ved 

p r i or to the scop i ng meet i ngs in response to the Not i ce of I ntent . Two scop i ng meet i ngs were he l d  i n  

Amar i l l o ,  Texas , o n  May 28 ,  1981 . Two persons made forma l oral  st atements at the scop i ng meet i ngs . The 

d r aft E I S  was i s sued i n  December 1982 and made avai l ab l e  to appropr i ate Federa l , S tate, and l oca l  ent i t i es 

and members of the general  p ub l i c  i n  order to pro v i de those p art ies wi th  an opport u n i ty to rev i ew and 

comment on the doc ument .  Forty-f i ve wri tten comments were rece i ved d u r i n g  the p ub l i c  comment per i od ,  

wh i ch c l osed on March 15 ,  1983 . The comments recei ved on the draft E I S  were asses sed and con s i dered by 

the Dep artment of Energy i n  i ts preparat i on of t h i s  f i n al E I S .  Al l of the comments rece i ved toget her w i t h  

the Dep artment of  Energy responses are i nc l uded a s  a new ch apter i n  t h i s  f i n a l  E I S .  The E I S  i s  bei ng  

transmi tted to commenters , made avai l ab l e  to members of the pub l i c , and  f i l ed w i th the E n v i ronment a l  

Protect i on Agency.  The En v i ronmenta l  Protect i on Agency wi l l  p ub l i s h  a not i ce i n  t h e  Federa l  Reg i s ter 

acknowled g i ng that the Department of Energy h as f i l ed the f i nal  E I S .  The Dep artment of E nergy wi l l  make a 

dec i s i o n  on the proposed act i on not ear l ier  than  30 d ays after the En v i ronment a l  Protect i o n  Agency has 

pub l i shed the Federal Reg i ster not i ce .  The Department of Energy wi l l  record i ts dec i s i on i n  a Record of 

Dec i s i o n ,  pub l i s hed i n  the Federa l  Reg i s ter and made avai l ab l e  to the pub l i c .  

i i 
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SUMMAR Y 

Th i s  document eva l u ates the env i ronmental  i mp acts of act i ons be i ng con s i dered by t he Department of 

Energy i n  conj unct i on wi t h  i t s  nuc l e ar weapons operat i ons  at the P an tex P l ant near Amari l l o ,  Tex as . The 

proposed act i on i s  to conti nue oper at i ons and to construct add i t i onal  f ac i l i t i es at t he P antex P l ant to  

meet the Dep artment  of Energy ' s  cont i n u i ng respons i b i l i t ies  for nuc l ear weapons  assem b l y ,  stockp i l e mon i 

tori ng , ma i ntenance, mod i f i c at i ons , and ret i rements ( d i s as semb l y ) , as mand ated by P res i dent i al d i rect i o n  

a n d  Congre s s i ona l  author i zat i on and appropr i at i o n .  The E nv i ronmenta l  Imp act St atement anal yzes a range of 

a l tern at i ves to t he proposed act i o n .  The a l ternat i ves i den t i f i ed i nc l ude con t i n ued operat i ons and con

struct i on of new f ac i l i t ies  at t he Pantex Pl ant ; re l oc at i on of some or al l of P antex Pl ant oper at i ons to 

ex i s t i ng fac i l i t i es ( wh i ch wou l d  requ i re refurb i s h i ng )  or to  new f ac i l i t i es at a former l y  u sed n uc l ear 

weapons assemb l y  p l ant s i te near Bur l i ngto n ,  Iowa ; re l oc at i on of al l operat i ons  to  new f ac i l i t ies  at t he 

H anford S i te near R i ch l and ,  W ash i ngton . Sever al spec i f i c  i mp act m i t i gat i on measures are al so d i scussed . 

I .  P URPOSE AND NEED FOR THE PROPOSED ACT ION  

The purpose of  the  Dep artment of Energy's proposed act i ons i s  to  meet i ts cont i n u i ng re spons i b i l i t i es 

for nuc l ear weapons oper at i ons under t he Atom i c Energy Ac t of 1954 . P art  of th i s  respon s i b i l i ty i s  to 

pro v i de new f ac i l i t i es to meet future mi l i t ary stockp i l e requ i rements estab l i s hed by P res i dent i al d i rect

i ve .  I n  the process  o f  ev al u at i ng var i ous  means o f  c arryi ng  o u t  i t s  ob l i gat i o n ,  the Dep artment  i s  con

s i deri ng new or mod i f i ed f ac i l i t i es t h at wou l d  pro v i de i mproved oper at i onal  re l i ab i l i ty and add i t i ona l  

m i t i g at i on of potent i a l acc i dents for  protect i ng workers ,  t he gener al  p u b l i c ,  and  the env i ronment .  

I n  1978 t he Dep artment of Energy st arted to p l an for construct i on of new fac i l i t ies at the P antex 

P l ant s i m i l ar to  ex i st i ng ones for hand l i ng i ncre ased work l o ad sched u l es . Con struct i on of  some of these 

p l anned f ac i l i t i es was st arted in 1982 . In add i t i on to prov i d i ng for i ncreased work l oad s ,  t he Dep artment 

of Energy i n i t i ated a comprehens i ve p l ann i ng and an a l ys i s  effort in 1980 for t he ent i re p l ant wi t h  goal s 

for i mprov i ng operat i o nal re l i ab i l i ty and m i t i g at i on of potent i al acci dents . These con t i n u i ng s t u d i es 

i nc l ude eval u at i ng master p l ans to upgrade or rep l ace many of the ex i st i ng fac i l i t i es . 

I I .  BACKGROUND ON THE PANTEX P LANT 

The P antex P l ant ,  l oc ated i n  t he P an h and le  of Texas i n  C arson County near Amar i l l o , was f i rst u sed i n  

1942 by the Army Ordn ance Corps for l o ad i ng convent i ona l  ammun i t i on shel l s  and bomb s .  I n  1950 t he Atom i c  

E nergy Commi s s i on st arted reh ab i l i tat i ng port i ons o f  t he or i g i n al p l ant and b u i l d i ng new f ac i l i t ies  for 

n u c l ear we apons operat i ons . 

The P antex P l ant i s  pr imar i l y  an assemb l y  f ac i l i ty t h at recei ves convent i onal  h i gh-exp l os i ve mate

r i al s  ( co nvent i on a l  means  nonnuc lear ) and prefabr i c ated weap ons comp onents  from externa l  supp l i ers . There 

are three major operat i on s :  ( 1 )  prod uct i on of new n u c l e ar we apons ; ( 2 )  mai nten an ce , mod i f i c at i o n ,  and 

q u al i ty assur ance test i ng of nuc l ear weapons al ready i n  the mi l i tary stockp i l e ;  and ( 3 )  ret i rement by 

d i s as semb l y  of n uc l ear we apons no l onger req u i red i n  t he m i l i t ary stockp i l e .  The terms " nuc lear  weapons 

oper at i on s "  and "work l o ad'' are used to refer co l lec t i ve ly  to al l t hree types of operat i o n s  thro ughout th i s  

documen t .  
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The h i gh exp l os i ves  are sh i pped to the Pantex Pl ant and fabri c ated i nto  the requ i red sh apes for use 

i n  n uc l ear weapon s .  Al l other nuc l ear weapon components are supp l ied by other manufacturers . At  the 

Pantex Pl ant  these components a re a s sembl ed to produce nuc l ea r  weapons  for de l i very to the Department of  
Defense . 

Ma i nten ance and mod i f i c at i on of weapons i n  the m i l i t ary stockp i l e i nvo l ve part i al d i sassemb l y  to  

permi t rep l acement, mod i f i c at i on ,  or i n spec t i o n  of  components . A stat i st i c a l l y  sel ected number of  nuc l ear 

weapons  from the m i l i t ary stockp i l e  or from i n i t i al product i on of a new weapons system recei ves a series  

o f  i nspect i ons  and component eva l u at i ons . 

When a weapon i s  comp l ete ly  d i s as semb l ed for ret i rement ,  the convent i onal  h i gh-ex p l os i ve component s 

are sep arated from the nuc lear components and d i sposed of at the Pantex Pl ant by burn i ng .  The nuclear  

mater i a l s components are returned to  the or i g i nal  manufacturer . Al l other c omponents are ret urned to  the 

manufact urers or sent e l sewhere for reuse ,  sa l v age ,  or u l t i mate d i sposa l . 

The P antex P l ant al so conducts research and deve l opment work on convent i o n al h i gh exp l o s i ves to sup

port  weapons des i gn and deve l opment programs for the Dep artment of Energy. 

I I I .  ALTER NAT I VE S  

Th i s  E n v i ronmental Impact St atement i nc l udes anal yses o f  e i ther upgrad i ng the P antex P l ant o r  rep l ac

i ng it  at its  current s i te or  at another l o c at i o n .  Two al ternat i ve s i tes were con s i dered and opt i ons  

i nc l u d i ng e i ther tota l  or p art i al re l oc at i on of the nuc l ear weapons operat i ons at  each s i te were an a l yzed . 

These s i tes were sel ected on the bas i s  of thei r s u i t ab i l i ty wi th respect to such  feat ures as ( 1 )  ex i st i ng 

f ac i l i t i es and structures , ( 2 )  l ow popu l at i on den s i ty, and ( 3 )  avai l ab i l i ty of l and for major construct i on 

efforts . 

The l oca l  en v i rons d i ffer great ly among  the three s i tes . However,  each i s  l oc ated w i th i n  re l at i ve l y  

f l at, open count ry away from major  mount ai n ranges . Al l three l oc at i ons  h ave agr i c u l tura l  areas  ons i te 

under cu l t i v at i on .  E ach s i te i s  l oc ated re l at i ve ly  c l ose to urban area s .  

The three b as i c  a l tern at i ves are i dent i f i ed accord i ng t o  s i tes . These al ternat i ves and the i r  opt i ons  

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

A .  The P antex P l ant A l tern at i ve 

The P antex P l ant A l ternat i ve i nc l udes four o p t i o n s ,  the f i rst three of wh i ch con s i der d i fferent com

b i n at i ons of  new fac i l i t ies  that cou l d  pro v i de three leve l s  of  improved operat i on a l  rel i ab i l i ty and al so 

wou l d  reduce the l i ke l i hood of occurrence or m i t i gate the consequences of potent i al acc i dents . The fourth 

opt i on cons i ders cont i nu i ng operat i on s  in exi st i ng f ac i l i t i es and const i t utes the " No Act i on Al tern at i ve" 

for the purpose of compar i son in th i s  E n v i ronmental  Impact St atement . 

• P antex P l ant A l tern at i ve O pt i on 1 - New Construct i on t o  Meet F uture Work l o ad . Th i s  opt i on ass umes 

cont i n u i n g  operat i on s  i n  ex i st i ng fac i l i t i es and i n c l udes construct i on of 11 new fac i l i ty projects .  

The new projects wi l l  be des i gned to current l y  appl i c ab le c r i teri a for new construct i on .  F i ve o f  

the projects were under construct i on by the end of  1982 , four more are expected t o  st art 
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Action 

PANTEX P L ANT ALTER NATIVE  
Opt i on 1 :  New construct i o n  of  
speci f i ca l l y  i d en t i f i ed 
f ac i l i t ies  

Opt i on 2 :  Major upgrade of  
ex i st i ng f ac i l i t i es i nc l uding 
sign i f i c ant new construction 

Opti on 3: Compl ete rep l acement 
of  cert ain major p l ant f ac i l i 
t i es w i th new c onstruction 

Opt i on 4: Ex i sting f ac i l i t i es 
and f ac i l i t i es current l y  under 
construct i on ("No Acti on" )  

I OWA ARMY AMMU N I T I ON P LANT 
ALTERNAT I VE 

Opt i on 1 :  Part i al  rel ocat i on 
of wor k l o ad 
( i nc l udes  port i on of Pantex 
P l ant Option 1 )  

Opt i on 2 :  Al l -new P l ant 
( comp l ete rel ocat i on of 
work l o ad ) 

HANFORD S I TE ALTERNAT I V E  
Al l - new P l ant ( comp l ete 
rel ocation of work l oad ) 

TABLE  I 

SUMMARY OF ALTER NAT I VES 

Est imated 
Dates for 
Comp l et i on of 
Construct i on 

1982 - 1987 

199 1 -1993 

1993-1996 

1985  

1993-1996 

1993-1996 

S-3  

Estimated 
Cost 

( $ Mi l l i on s )  
( 1981  v a l u es )  

198 

664 

1239 

53 

2 1 6  

1488 

1552  

Operat i on a l  Re l i ab i l i ty 
Design Leve l  

E x i s t i n g  f ac i l i t i es and 
C urrent Cr i teri a app l ied  
to new construct i on o n ly  

C urrent Cr i teri a app l i ed 
to upgrad i ng and new 
construct i on  

E nh anced Goal s f or new 
con struct i on 

E x i s t i ng f aci l i t i es ,  
Current Cr i t er i a  app l ied  
on ly to  f ac i l ities 
current l y  under con
struct i on 

E x i s t i ng f ac i l i ties , 
Current Cri teria app l i ed 
on l y  to new construc t i o n  

Enh anced Goal s for new 
construc t i on 

Enh anced Goa l s  for new 
con struct i on 



construct i on i n  1g83 , and a new cent ral power pl ant for heat i n g and coo l i n g i s  proposed to start 

construct i on in 1g35 to rep l ace the c urrent g as-f i red f ac i l i ty .  One rep l acement f ac i l i ty h as an 

i ndef i n i te start d ate . 

• P antex P l ant Al tern at i ve Opt i on 2 - Major  Upgrade. Th i s  opt i on wou l d  upgrade the ent i re p l ant to 

meet Current Cr i ter i a app l i cab l e  to des i gn of new construct i o n . Th i s  opt i o n  ass umes the pr i or 

comp l et i on of Opt i on 1 descri bed above . It proposes ad d i t i onal  new const ruct i on and ref ur b i shment 

of ex i st i n g fac i l i t i es . Many ex i st i ng fac i l i t ies  wo u l d  be rep l aced by new construct i on or mod i f i ed 

to accommod ate less h azardous operat i ons . Upon comp l et i on ,  the ent i re p l ant wo u l d  h ave i mproved 

operat i on a l  re l i ab i l i ty and eff i c i ency comp ared w ith  Opt i on 1. 

• P antex P l ant A l ternat i ve Opt i on 3 - Major Rep l acement . Th i s  opt i on wou l d  rep l ace essent i al l y al l 

f ac i l i t i es hous i ng h i gh -exp l o s i ve fabr i c at i on and nuc l ear weapon operat i ons  wi th new structures 

des i gned to meet more str i ngent or Enh anced Go a l s  for operat i onal  rel 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 f i rst as sumes the comp l e t i o n  of subst ant i a l port i ons  of Opt i o n  1 descri bed 

above.  Add i t i onal  new construct i on wou l d  comp l etely rep l ace the f ac i l i t i es i n  the nuc l ear weapons 

operat i ons area and the h i gh-exp l o s i ves research and deve l o pment  area .  Upon comp l et i o n ,  the al l - new 

fac i l i ty wou l d  h ave the h i ghest rel i ab i l i ty and oper at i ona l  eff i c iency as we l l  as the greatest 

acc i dent m i t i g at i on features of the f i rst three Pantex P l ant opt i ons . 

• P antex P l ant A l ternat i ve Opt i on 4- Cont i n ue Operat i ons in  E x i st i ng F ac i l i t i es . Th i s  opt i on as

sumes con t i n u at i on of c urrent oper at i ons  i n  on l y  the ex i st i ng fac i l i t i es and those new faci l i t i es 

a l ready under construct i on by the end of 1g82.  

B .  The I owa Army Ammu n i t i on P l ant Al ternat i ve 

The I owa Army Ammu n i t i on P l ant near Bur l i ngto n ,  I owa,  i s  now operated for the U . S . Army to produce 

convent i on a l  mun i t i ons for the mi l i t ary . Bec ause a port i o n  of th i s  p l ant was used from 1g47 through 1g75 

by predeces sors of the Dep artment of E nergy for nuc l ear weapons operat i ons , ex i st i ng spec i al funct i o n  

fac i l i t i es ,  s i m i l ar to those at t h e  Pantex P l ant , are be i n g  con s i dered f o r  reuse . 

Th i s  Al ter n at i ve i nc l udes two opt i ons descri bed bel ow t h at represent ei ther p art i al re l oc at i on or 

tot a l  re l oc at i on of the Pantex P l ant operat i ons . Both  opt i ons as sume common use of as many support fac i 

l i t ies as wo u l d  be pract i c ab le  under a j o i nt man agement agreement between the U . S . Army and the Department 

of Energy . 

• I owa Army Ammu n i t i on P l ant  Al tern at i ve Opt i on 1- Part i a l Rel ocat i on to Former l y Used P l ant Fac i l i 

t i es .  Th i s  opt i on as s umes the reuse of fac i l i t ies  at the Iowa Army Ammun i t i on P l ant to accommodate 

a bout 25 percent of future work l oads . Replacement fa c i l i ti es would be req u i red for the Army i f  the 
Depa rtmen t  of Energy reacqui red the n uc l ea r  weapons opera t i o n s  fac i l i t i es. About  7 5  percen t of 

the workl oad woul d be accommodated a t  the Pantex P l a n t  i n  ex i s t i n g  fac i li t i es and  the n ew faci l i t i e s  

already under cons tructi on i n  1g82. 

• I owa Army Ammun i t i o n  P l ant  A l tern at i ve Opt i on 2 - Comp l ete Re l oc at i o n to  New P l ant . The al l - new 

p l ant i s  ass umed to be of the s ame conceptua l  des i gn as proposed for the al l - new p l ant opt i on at 

the P antex P l ant ( P antex P l ant Al ternat i ve ,  Opt i on 3 ) . Constru c t i on wou l d  be i n a c u rrently 
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undeve l oped port i o n  of the Iowa Army Ammu n i t i on P l ant s i te .  The Pantex P l ant , i nc l ud i ng the new 

f ac i l i t i es a l ready under construct i o n ,  wou l d  cont i nue to be u sed unt i l the new p l ant co u l d  be 

b u i l t ;  then the Pantex Pl ant wou l d  be c l osed . 

C .  The H anford S i te Al tern at i ve 

The Hanford S i te Al ternat i ve as sumes b u i l d i ng an ent i re ly  new p l ant on the Dep artment of E nergy ' s  

Hanford S i te near Ri c h l and ,  Was h i ngto n ,  w i t h  re l oc at i on of al l nuc l ear weapons  oper at i ons from the Pantex 

P l ant . The new construct i on is ass umed to be of the s ame conceptual des i gn as proposed in the Pantex 

P l ant Al tern at i ve ,  Opt i on 3.  Re l ated support faci l i t i e s  al so wo u l d  h ave to be constructed at the Hanford 

S i te ,  as no such f ac i l i t i es c urrent ly  exi st there . The P antex P l ant,  i nc l ud i ng t he f ac i l i t i es al ready 

under construct i o n , wo u l d  con t i nue to be used unt i l  the new pl ant co u l d  be bu i l t, after wh i ch the Pantex 

P l ant wou l d  be c l osed . 

D .  Term i n at i on of Operat i ons at the P antex P l ant 

Term i n at i on of oper at i ons at the P antex P l ant by the Dep artment of Energy is defi ned to prov i de·a 

b as i s  for eval u at i ng the imp acts i n  the Amar i l l o  area t h at wo u l d  res u l t  from imp l ement i n g  the Iowa Army 

Ammu n i t i on P l ant Opt i on 2 or the Hanford S i te A l ter n at i ve t h at i nc l ude c l o s i ng the P antex P l ant . 

I V .  E N V I R ONME NTAL I MPACTS 

The major f i nd i ngs  presented i n  the Env i ronmental  Imp act St atement are s ummar i zed here for the a l ter

nat i ves and the i r  opt i ons . The env i ronmental  imp acts  of the al tern at i ves are c ategor i zed i nto four major 

areas : i mp acts from normal p l ant operat i on ,  ri sk to t he p ub l i c  from potent i al p l ant acc i dent s ,  i mp acts 

from d i rect l y  rel ated tr ansport at i on oper at i on s ,  and imp acts  from construct i on .  

A .  E n v i ronmenta l  Effects from Normal Operat i on 

1 .  P antex P l ant Al ternat i ve ,  Al l Opt i ons 

Stud i es of the envi ronment in  and aro und t he P antex P l ant , wh i ch h as oper ated for more than 30  years , 

found  no s i g n i f i c ant acc umu l at i o n s  of pol l u t ants ( i nc l ud i ng rad i o act i ve mater i a l s ) ,  no s i g n i f i c ant adverse 

effects on a i r  or water,  and no s i gn i f i c ant adverse imp acts on the u se of s urround i ng l and s .  None wo u l d  

be expected from normal  operat i ons  under any opt i on .  

Current and future operat i ons at the P antex P l ant under Opt i ons 1 ,  2 ,  or 3 h ave l ow potent i al for 

adverse impacts bec ause of improved waste management proced ures and other ro u t i ne oper at i ons  t h at gener ate 

po l l utants . 

No r ad i o act i ve wastes are now d i sposed of at the P antex P l ant s i te and none wo u l d be u nder any op

t i on . Rad i o act i ve l y  cont am i n ated mater i a l s  and so i l are comp acted i n  met al  drums and  are sent off s i te for 

d i sposal  or storage . A few conta i ners of rad i oact i ve res i d ue from c l eanup of m i l i tary acci dents w i t h  

nuc l ear weapons a t  other l oc at i ons  are st i l l  be i ng he l d  at the Pantex Pl ant pend i ng dec i s i ons o n  thei r 

offs i te dest i n at i on .  So i l  w i th l ow l eve l s  of cont ami nati on or s u s pected of h av i ng cont am i n at i on associ 

a ted w ith retrieval  o f  the s to red n uclear  weapons acc i dent  res i due i s  bei n g  packaged for s h i pment to an 
offs i te rad i o act i ve waste d i sposal  s i te . 
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An ep i demi o l o gy st udy reveal ed no i nd i c at i on of unusual c ancer mort a l i ty p atterns i n  count i es near 

the P antex P l ant or any effect att r i butab le  to the P l ant . 

Spec i al s amp l i ng stud ies  of surface water and sed iments found no s i gn i f i c ant accumu l at i on of h i gh 

exp l o s i ves or other po l l ut ants . Subsurf ace so i l s amp l es d i d  not conta i n any s i g n i f i c ant con t am i n ants . No 

i mport ant changes in q u al i ty of ground water and no i nd i c at i ons of contam i n at i on were found by st udyi ng  

an a l yses d at i ng back to 194 2. Al l current and  future d i scharges of l i q u i d  wastes are ons i te and conform 

to St ate of Tex as permi t  req u i rements . If  s i gn i f i c ant con t am i n ants were present ,  geohydro l og i c  cond i t i ons  

i n  the area prec l ude any movement of  the cont am i n ants from the l and surf ace to ground water . 

Projected water need s for future operat i on of the P antex P l ant are l ess t h an 1 percent o f  the total 
expected for Carson County . No s i g n i fi cant impact on water avai l a b i l i ty has occu rred from past use and 

none wou l d  be expected.  

Nonrad i o act i ve a ir  em i s s i ons associ ated w i th rout i ne operat i ons are not con s i dered s i gn i f i c ant for  

any opt i on .  Al l em i s s i o n s  are wel l  wi th i n  l i m i t s  of Federa l  and  State a ir  qua l i ty stan d ards and wou l d  

cont i nue to be s o  under any opt i on .  R ad i oac t i ve emi s s i ons from rout i ne oper at i ons i nc l ude dep l eted uran

i um and tr i t i um .  These emi s s i ons do not res u l t in any detectab l e  i ncrement of  a i rborne concentrat i ons  or 

measurab le  doses above n atural  b ack ground beyond the P l ant bound ary. Theoret i c al c al c u l at i ons of poten

t i a l max i mum doses from expected future emi s s i ons  show they are negl i g i b l y  sm al l fract i ons of  those from 

n atural  b ac kground . 

Agr i c u l t ural  l and use i n  the s urround i ng areas h as n ot been and i s  not expected to be impacted by 

n orma l  oper at i ons at  the Pantex Pl ant . More than 80% of the p l ant s i te is  l e ased for agr i c u l tura l  use . 

The avai l ab i l i ty of energy resources i s  con s i dered adequ ate for current and projected needs at the 

P ant  ex P l ant . 

The P antex P l ant h as no known endangered or threatened s pec ies as l i sted by the U . S . F i sh and W i l d 

l i fe Ser v i ce .  There are n o  po l l utants t h at wou l d  pose any s i g n i f i cant  concern for wi l d l i fe .  There are no 

archeo l og i cal  or h i stor i c  s i tes l i sted on the N at i ona l  Reg i ster of H i stor i c  P l aces at the P antex P l ant . 

An archeo l og i ca l  survey of the s i te i dent i f i ed 42 preh i stor i c  Ind i an Camps and 3 farms tead s i tes , b ut none 

wou l d  be i mpacted by proposed construct i on .  

The permanent work force i ncreases as soc i ated wi th any opt i on are no more than 200 for the Amar i l l o  

are a and wou l d  pose no adverse impacts . The comb i ned p ayro l l  ( b as i c  and nonbas i c )  and purch ases as soci 

ated w i th the current P antex P l ant oper at i ons are about $106 mi l l i on a yea r; the expans i on wou l d  i ncrease 
area reta i l  sa les  by 0 . 3  percent . 

2. I owa  Army Ammun i t i on P l ant  A l ternat i ve ,  Both Opt i ons 

I f  a p art i al or total  rel ocat i on of the wor k l oad from the P antex P l ant to the I owa Army Ammu n i t i on 

P l ant were to occ u r ,  the env i r onmental  i mp acts of normal  oper at i on at the new s i te wou l d  be s i m i l ar to the 

i mp acts of n ormal oper at i on at the P antex P l ant under P antex P l ant Opt i ons  1 ,  2, or 3 .  Therefore , i t  i s  

expected that the i ncrease i n  total  rout i ne emi s s i ons  from the Iowa Army Ammun i t i on P l ant res u l t i ng from 

e i ther opt i on wi l l  be sma l l .  
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The l argest impacts of ei ther p art i a l or total  rel ocat i on of the workl o ad to the Iowa Army Ammun i t i on 

P l ant wou l d  be soc i oeconom i c  i n  n ature .  The permanent work force wou l d  i ncrease by about 1000 and 2 600 

workers w i t h  ann u a l  p ayro l l s  ( b as i c  and nonbas i c )  of $37 to $96 m i l l i on ,  wi th  p art i a l or total rel oc at i on ,  

res pec t i ve l y .  Comp l ete rel oc at i on wou l d  res u l t  i n  the l o ss o f  a compar able n umber o f  jobs and econom i c  

i n p ut i n  the Amari l l o area .  

3 .  H anford S i te Al tern at i ve 

If the total  rel oc at i on of the work l oad from the P antex P l ant to the H an ford S i te were to occur ,  the 

env i ronmenta l  imp acts of  routi ne oper at i ons  at the Hanford f ac i l i ty wo u l d  be no greater than those pro

jected under the P antex Opt i on 3 .  The H anford S i te proposed construct i on area is cons i derab l y  more remote 

than  ei ther the P antex P l ant or Iowa Army Ammun i t i on P l ant proposed construct i on area and al l ows more 

atmo spher ic  m i x i ng and d i spers i on to occ ur before the sma l l quan t i t i es of po l l u t ants reach the s i te bound

ary . The imp acts of rout i ne a ir  emi s s i ons  are not  con s i dered s i gn i f i c ant . Adequ ate water is  avai l ab l e  

from the Co l umbi a  R i ver and n o  s i gn i f i c ant ch anges i n  surf ace o r  ground water wi l l  occur i f  re l oc at i on to 

the Hanford S i te occurs . Any sol i d  rad i o act i ve wastes produced wo u l d  be d i s posed of  at c urrent waste 

d i sposal  fac i l i t i es at the H anford S i te .  

The l argest i mp act of comp l ete rel oc at i on to  a n  al l -new p l ant at the H anford S i te wo u l d  be soc i o

econom i c i n  nature bec ause the permanent ( b as i c )  work force wo u l d  decre ase by abo ut 2 , 400 workers at the 

P antex P l ant and i ncrease comp arab l y  at the H anford S i te .  

B .  R i s k s  from Poten t i al  P l ant Acc i dents 

The o n l y  acc i dents that were found to be cred i b le  and t h at co u l d  have a s i g n i f i c ant imp act on the 

env i ronment were those that co u l d  re l ease rad i o act i ve mater i a l s  beyond the p l ant s i te and res u l t  in rad i a

t i on expos ure to the general p ub l i c .  Acc i dent al det onat i on of convent i onal  h i gh exp l o s i ves was found to 

be the on l y  s i g n i f i c ant mech an i sm for d i spers i ng s ubst ant i al quan t i t i es of rad i oact i ve mater i a l beyond  the 

P l ant boundar i es .  The eval u at i on of the l i ke l i hood of s uch potent i a l acc i dents focused on cred i b le  events 

t h at cou l d  i n i t i ate acc i denta l  detonat i ons . 

N uc l ear deton at i on i s  not a cred i b l e  acc i dent at any Al tern at i ve s i te or d ur i ng Department of Energy 

trans port at i on  operat i ons  bec ause of fa i l - s afe and red und ant protect i ve systems . 

Many ot her types of acc i dents were ev a l uated that were found not to be c red i b l e  or found not to h ave 

the potent i a l for s i gn i f i c ant env i ronmenta l  imp act . For exampl e ,  s p i l l s  of process chem i c a l s or fuel 

wo u l d  be rel at i ve ly sma l l ,  wo u l d  be cont a i ned w i t h i n  the p l ant s i te ,  and cou l d  be c l eaned up with no l on g 

term effects . Potent i a l acci dents i nvo l v i ng on l y  con vent i on a l  h i gh exp l o s i ves w i t h  no rad i o act i ve mate

r i a l s  are not s i gn i f i c ant in terms of r i sk to the env i ronment or the general p ub l i c .  The a i rborne 

rel eases from such acc i dents wo u l d  be no d i fferent than those from the rout i ne l y  cond ucted test detona

t i on s .  

A s ummary o f  maxi mum r i sks  from en v i ronmenta l l y  s i gn i f i c ant potent i al acc i dents i s  presented i n  

Ta b le  I I. Ind i cators of  both the maxi mum l i kel i hood of s u c h  acc i dents occurri ng and  the max i mum consequences 

that wo u l d  res u l t  are g i ven for each of the Al ter n at i ves and Opt i ons . The f i rst two c o l umns i nc l ude prob

ab i l i t ies , or ch ance of occurrence , for ( 1 ) any rad i oact i v i ty-re l e as i n g acc i dent and ( 2 ) the ch ance that 

the max imum re l e ase acc i dent wou l d occur i n  conj unct i on w i th  the worst-case w i nd d i rect i on .  The l ast two 

c o l umns g i ve i nd i c at i ons  of the maxi mum consequences that wou l d  be assoc i ated w i t h  the maxi mum rel ease 
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TABLE  I I  

SUMMARY OF R I SKS OF MAX I MUM CONSEQUENCES 

1 .  Overa l l Ch ance 2 .  Comb i ned Ch ance of  3 .  Max imum Number of 4 .  Upper L i m i t  o n  Co sts 
of  Occ urrence the Max i mum Rel ease Poss i b le  E ventua l  to  C l ean Up  Cont am-
of any Acc i dent Occ urr i ng Cancer De aths i n at i on from Max imum 

' P l uton i um- and W i nd Bei ng Attr i butab l e  to  Rel ease Acc i dent 
Rel eas i n g  Toward Largest Ci ty Max imum Re l e ase ( m i l l i ons  of  1981 
Acc i dent ( chance per year ) ** Ace i dent wi th d o l l ars ) + 
( ch ance per L i ke l i hood Gi ven 
ye ar )*  i n  Co l umn 2 

Al ternat i ve/Opt i o n  ( n umber ) *** 
Pant ex P I ant 
A1tern ative 

Option 1 - New 1 i n  7 , 900 1 i n  2 , 600 , 000 68 890 
construct i on 

Opt i on 2 - Major  1 i n  7 , 300 1 i n  2 , 600 , 000 68 890 
upgrade 

Opt i on 3 - Major 1 i n  2 2 , 000 1 i n  2 , 600, 000 68 890 
rep l acement 

Opt i on 4 - Ex i st- 1 i n  9 , 700 1 i n  2 , 600 , 000 68 890 
i ng f ac i l i t ies 
o n l y  

I owa Army 
Ammum t i on P l ant 
�ltern ative 

Option 1 -Part i a l 1 i n  5 9 , 000 1 i n  2 0 , 000 , 000 69 740 
re l oc at i on ( r i s k  
i n  I owa on l y, 
P antex P l ant 
Opt i on 4 g i ves 
r i sk i n  Texas ) 

Opt i on 2 - Al l 1 i n  53 , 000 1 i n  4 , 200, 000 69 740 
new P l ant 

H an ford S i te 
J'iltern at1ve 

�11 new Pl ant 1 i n  1 , 000 , 000 1 i n  1 6 , 000 , 000 1 2 1  

*Th i s  i s  the comb i ned overal l ch ance of  any one of  the three types of cred i b l e  i n i t i at i ng events ( a i rcr aft 
crash , tornado , or operat i on a l ) res u l t i ng i n  the d i s pers a l  of p l uton i um by an acc i dental  deton at i on of 
convent i on al h i gh exp l os i ves . 

**Th i s  i s  the ch ance per ye ar of p l ant operat i o n  t h at the acc i dent re l eas i ng the l argest amount of p l uton i um 
wo u l d  occur and t h at the wi nd wou l d  be b l owi ng i n  the d i rect i on of the l argest metropo l i t an are a .  T h i s  wou l d  
res u l t  i n  the l argest number of peop l e  be i ng exposed and wo u l d res u l t i n  the l argest number of eventu a l  
c ancer c ases . I t  i s  the probabi l ity of occurrence of the max imum release a cc i dent mul t i p l ied  by the fract i on 
of the t i me the w i nd b l ows i n  the d i rect i o n  of Amari l l o for the Pantex P l ant Al tern at i ves , Bur l i n gton for the 
I owa Army Ammun i t i on P l ant A l ternat i ves ,  and R i ch l and for the Hanford S i te Al ternat i ve .  

***Th i s  i s  the tot a l  n umber o f  c ases o f  l ung , l i ver , and bone c ancer t h at mi ght  occur after l atency per i od s  o f  5 
to 20 years i n  the potent i a l l y  exposed popu l at i ons as a res u l t  of i n h a l i ng p l uton i um d i spersed by the max i mum 
re l ease acc i dent and assum i n g  the wi nd d i rect i on toward the l argest metropo l i tan area as i nd i c ated for 
Col umn 2. A l l cases of these types of cancer a re ass umed to res u l t i n  death because c u re rates a re l ow .  
These numbers may b e  compa red to the norma l l y expected n umber o f  deaths from the s ame three types o f  cancer  
from a l l other  causes . I n  the Amar i l1o , Texas , a rea , 4 , 900 s uch cancer dea ths wou l d  be norma l l y expected from 
a l l  other c a uses in  the 142 , 000 popu l a t i on potenti a l l y  affected by the maximum rel ease  acc i dent ; i n  the 
Bur l i ngton , I owa,  area, 1 , 180 such  c ancer deaths wou l d  be norma l l y  expected i n  a popu l ation of 34 , 400 ,  and i n  
the Ri ch l and , Was h i ngton , area ,  4 , 100 such  c ancer deaths wo u l d  be norma l l y  expected i n  a popu l at i on of 
1 1 9 , 000 . 

+These are the h i ghest estimated costs for remov a l  of contam i n at i on from structures , veget at i on ,  and so i l ,  and 
other measures neces s ary to as sure t h at the d ose g u i del i nes for trans uran i um contami n at i on i n  the env i ronment 
proposed by the E n v i ronmental  Protect i on Agency wo u l d  be met . 
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acc i dent for wh i ch t he  probab i l i ty was g i v en i n  co l umn 2 .  Th e max i mum consequence i n d i c ators are ( co l umn 

3) the maxi mum n umber of fatal c ancer c ases t h at mi ght be expected and ( c o l umn 4) the max i mum costs  of 

c l e an i ng up  the  l and  are as th at co u l d be contam i n ated . 

The max i mum n umber of eventual  fata l  c ancer c ases t h at mi ght  occur  after l atency per i ods of 5 to 20  

years  are  g i ven as an  upper l i mi t on the  ri s k  of  max imum consequences  to soc i ety . I t  c an be comp ared wi th  

the n umber of c ancer deaths expected from a l l other c auses  as g i ven in  the  n otes in  the  t a b l e  for e ach 

l oc at i on .  No member of the  p ub l i c  wo u l d rece i ve suff i c i ent  exposure  to  res u l t i n  any short -term effec t s . 

The maxi mum exposed i nd i v i d u al t h at m i ght be n ear a p l ant bound ary where the exposures were c a l c u l ated to 

b e  the  h i g hest  wo u l d  have an annual c hance  of about 1 in 17  mi l l i on of event u a l l y  dyi ng  of c ancer from any 

poten t i al  acc i dent assoc i ated wi th any of t he al ternat i ves . Th i s  upper l i m i t  i nd i v i d u al r i sk may be com

p ared wi th the overal l Un i ted St ates  average chance of death from al l other  types of acc i dents , wh i ch i s  

1 chance  i n  2000 per  yea r .  

Spec i f i c  aspects o f  acc i dent r i sks  are d i scus sed b e l o w .  

1 .  P antex  P l an t  A l tern at i v e  

Cred i b l e  events t hat cou l d  l e ad to an acc i dent a l  deton a t i o n  o f  h i gh exp l os i ves res u l t i ng i n  d i spersal  

of rad i oact i ve materi al s i nc l ude  an  a i rcraft cr ash , a torn ado , and  an  operat i on a l  acc i dent in  t he  cases  of  

Opti ons  1 and  4 .  The strength of n ew structures proposed under Opt i ons 2 and 3 wou l d  make it  i mpos s i b l e 

for a torn ado · to  l ead to such  an acc i dent . Ai rcraf t  crashes  are an i mport ant component of the  overa l l 

l i ke l i hood of s uch an acc i dent for any of the opt i on s .  Operat i onal  acc i dents  h ave  the  sma l l est c h ance of 

occurri ng , about  one chance  i n  a mi l l i on per year of p l ant operat i on .  

A s i gn i f i c ant effort to i dent i fy add i ti onal  m i t i g at i ng measures th at wou l d  further reduce the  overa l l 

r i s k  from acc i dents  t h at cou l d  re l ease  radi oact i v i ty to t he  env i ronment i s  focu sed on red uc i ng the  l i ke l i 

hood of a i rcraft crash . Th i s  i s  because the  an a l ys i s  showed that ,  wh i l e  o vera l l r i s ks are l ow ,  potent i a l 

a i rcraft  crashes  are t h e  l argest port i on of the  overal l l i ke l i hod and they have the  potent i a l for t he  

l argest consequence s .  The Departme n t  o f  Energy ha s s ta rted a n d  w i ll continue to work  wi th the Federa l 

Av i at i on Adm i n i strati on to i dent i fy and imp l ement meas ures th at wo u l d  reduce  the  l i ke l i hood of an ai rcraft 

crash i nto the p l ant wi t hout adverse ly  affect i ng normal ai r t r aff i c .  Other meas ures b e i ng cons i d ered by 

the Dep artment of Energy i nc l ude  t h e  mod i f i c at i on or rebu i l d i ng of structures  to reduce  or e l i m i n ate off

s i te cons equences s h ou l d  an ai rcraft crash occur ;  however, t h i s  appro ach appears to be much l ess  cost

effect i v e .  

2 .  I owa  Army Ammun i t i on P l ant  Al ternati ve  

Cred i b l e  events  t h at cou l d  l ead to  a re l ease of rad i o ac t i ve mater i al s  by an  acc i dental  d etonat i on of 

conv enti o n a l  h i g h  exp l o s i ves i nc l u d e  only ai rcraft crashes or an operat i on a l  acc i dent  for e i th er of the 

Opti ons . Under Opt i on 1, P arti al  Re l ocat i o n ,  the  r i sks  l i sted in the t ab l e  are o n ly  those t h at wou l d  be  

added in  Iowa . Th e potenti al  r i s k s  from acc i dents  assoc i ated wi th the  cont i n u i ng operat i ons  at  the  Pantex 

P l ant wou l d  be those g i ven for the  P antex P l ant A l t ernat i ve Opt i on 4 .  Ai rcr aft cr ash r i sk i s  the l argest 

p art  of th e over a l l c hance  of any p l u ton i um-d i spers i ng acc i dent  for both opt i ons . Operat i onal acci dents 

h ave t he  smal l est ch ance of occurri ng . 
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3 .  Hanford S i te A l tern at i ve 

The on l y  cred i b l e  event t h at cou l d  l ead to a p l u ton i um-d i spers i ng acc i dent wo u l d  be an operat i o n al 

acc i dent . Ai rc r aft  cras hes were found not to be cred i b l e  events t h at cou l d  l ead to an acc i dent al  detona

t i on because the  f l i gh t  frequency over the area is  l ower t h an e i t her of the  other s i tes and al l f ac i l i t i es 

are ass umed to be constructed so as to l i m i t  the  consequences shou l d  an ai rcraft cras h occ u r .  

C .  Impacts fr0m D i rect l y  Re l ated Transport at i on Operat i ons 

E v a l u at i on of tr ansport at i on operat i ons d i rect l y  re l ated to nuc l ear weapons operat i ons i nc l uded 

( 1 )  trans port at i on of nuc l ear weapons or t he i r  components in spec i al Safe-Sec u re Tr a i l ers and Safe-Sec ure  

R a i l c ars , ( 2 )  tr anspor t at i on of cert a i n  components not  con t ai n i ng p l uton i um in  exc l u s i ve-use  ai rcraft , and 

( 3 )  s h i pment of conven t i ona l  h i g h exp l o s i ves and h azardous  chemi c a l s by commerc i a l c arr i ers . 

Th ese modes were exam i ned for i mp acts resu l t i ng from normal operat i ons t h at i n c l ude veh i cu l ar emi s 

s i ons and po ss i b l e  rad i at i on doses t o  t he  p u b l i c .  Th e potent i a l r i s k t o  t h e  pu b l i c  from transport at i on 

acc i dents al so was eva l u ated . 

1 .  P antex P l ant  A l ternat i v� 

The e nv i ronmental  i mp acts of normal t r ansport at i on ,  i nc l ud i ng normal exh aust emi s s i o n s ,  represent 

l ess  t h an 1 percent of the  i mpac ts from compa ra bl e veh i c u l a r  t ra ffi c in the ��a rillo a rea . Rad i o l oq i cal 

impacts of Pantex  P l a n t- re l a ted  norma l trans porta t i o n  a re l imi ted to rad i a t i o n  doses rece i ved by i nd i v i dual� 

i n  the vi c·in i ty of  the  s h i pments . The max imum poss i b l e  annua l  rad i at i on  dose  is les s than one-ha l f  of 

percent of  typ i ca l  annual  background . 

Two types of tran sportat i on acc i dents t h at co u l d  re l ease r ad i o act i ve mater i al  and res u l t  i n  rad i at i on 

expo s ure to t h e  p ub l i c  were found to be cred i b l e .  Th e crash of an a i rcraft carryi ng  t r i t i um-cont a i n i ng 

/ components was est i mat ed to h ave a l i ke l i hood of 1 c hance i n  2 5 , 000 per year .  The l i k e l i hood of a p l uto

n i um re l e ase from an  acc i dent i n vo l v i n g  the  crash of a Safe-Secure Trai l er wi t h  a l o aded f ue l  t anker truck 

l e ad i ng to a l ong- burn i ng f i re was found to be about 1 c h ance in  a m i l l i o n  per ye ar on the  b as i s  of tota l  

d i s t ance trave l ed nat i onwi d e .  About  5 percent of the  trave l  t akes p l ace w i th i n  80  k i l omet ers ( 5 0  mi l es )  

of t he  P antex P l ant , and the  c h an ce of such an acc i d ent wi t h i n  t h at area i s  about 1 c h ance i n  20 m i l l i on a 

ye ar . Mi t i g at i n g measures are now be i n g i nvest i g ated to red uce th i s  l i ke l i h ood st i l l  furt her . 

Ass um i ng t h at the  most ser i ous  of t hese l ow- l i ke l i hood acc i dents occurred and p l uton i um was re l e ased , 

t h e  consequences to t h e  p u b l i c  wou l d  be t h e  potent i a l for up  to 38 event u a l  deaths from l un g ,  l i ve r ,  

and/or bone c ancer occurr i ng over t h e  l i fet i mes o f  the  exposed pop u l at i on o f  persons . The cost to c l e an 

up  the  con t am i n at ed area wo u l d  range up to $ 500 mi l l i on .  

Potent i al t ransport at i on acc i d ents i n vo l v i ng s h i pments of convent i ona l  h i gh exp l os i ves or fue l  were 

found  to h ave poss i b i l i t i es of occurrence rang i n g from 1 c h ance i n  300 per year ( a i rcraft c arry i n g h i gh 

exp l os i ve ) ,  down to 1 c h ance i n  2 0 , 000 per year ( t ruck c arryi ng  g as o l i ne or d i ese l  f ue l ) .  The P antex 

P l ant -rel at ed contr i b ut i on to  overa l l r i sks  of truck exp l o s i ves s h i pments in the Un i ted St ates is no more 

t h an 0 . 01 percen t .  

S- 1 0  



2 .  Iowa Army Ammun i t i o n P l ant  Al tern at i ves 

Under I owa Opt i ons 1 and 2 ,  t he e nv i ronmenta l  i mpacts res u l t i ng from normal t r ans portat i on operat i ons  

wo u l d  not  be expected to exc eed those  assoc i ated wi t h  t he  Pantex P l ant al tern at i v e ;  rad i at i on dose  i s  a 

funct i on of sh i pments rat h er t h an d i st ance t r aveled . The r i sk of t r ans port at i on acc i dents wo u l d  not i n

crease bec ause  t he  d i s tance trav e l ed wo u l d  approx i mate t h at to and from t he  Pantex P l ant assum i n g  al l 

other destin ations rema i n ed the s ame .  

3 .  H anford S i t e  Al ternat i v e 

Tot al re l ocat i on to the H anford S i te wo uld not i ncrease i mpacts of normal t r ansport at i on operat i ons . 

However , the  r i sk to the  general  pub l i c  from trans port at i on-re l ated acc i d ents wo u l d be approx i mat e l y  dou

b l ed because  of  the gre ater d i st ance to be  t rave l ed as sumi ng al l other dest i n at i ons remai ned the  s ame . 

D .  I mp acts  from Con struct i on 

Any i mp acts from the proposed construct i on as soc i ated w i t h  the var i ous  a l ternat i ves and t h e i r  opt i ons  

wi l l  be l arge l y  soc i oeconomi c .  Effects on  t he  env i ronment i t se l f  at  any of  t he  t hree l oc at i ons  wo u l d  be  

m i n i ma l . 

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

Construc t i on work force requ i rements for the  f i rst t h ree opt i ons  u nder t h i s  a l tern at i ve c o u l d  be met 

l oc a l l y ,  and no s i gn i f i c ant ad verse effects on commun i ty resources wo u l d  be expected . The extreme case, 

tota l  p l ant rep l acement ( Op t i on 3 ) ,  wo u l d  res u l t  i n  peak ann u a l  constr uct i on p ayro l l s  of around $64 mi l 

l i on and an i ncrease i n  ret a i l s a l es for t he  area of about  1 . 9  percent above c urrent tota l s .  

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

As w i th t he  P antex P l ant a l ternat i ve ,  no negat i ve i mp acts re s u l t i ng from construct i on are expected 

w i t h  the  proposed p art i al ( Opt i on 1)  or tota l  ( Opt i on 2)  re l oc at i on of operat i ons  to  the Iowa Army Ammun i 

t i on P l ant . The extreme c ase ,  Opt i on 2 ,  wo u l d  re s u l t i n  a peak annua l  payro l l  of $79 mi l l i on and an i n

crease i n  ret ai l s a l es for t he  are a of abo ut  6 . 0  percent above current tota l s .  

3 .  H anford S i t e  A l ternat i ve 

No negat i ve i mp acts are expected w i th a tot a l  re l oc at i on to the H anford S i t e .  Tot a l  ann ua l  con

struct i on p ayro l l s  are expected to range between $70 mi l l i on and $83 mi l l i on, wi t h  ret a i l s a l es projected 

to r i se around 4 percent above c urrent tota l s .  L abor work force requ i rements wo u l d  be met l oc a l l y, w i t h  

n o  mi grat i on o f  workers,  because of t h e  recent canc e l l at i on  of major i ndustrial  programs i n  t he  are a .  

E .  Comp ar i son of A l tern at i v es 

The e nv i ronmenta l  i mp acts res u l t i ng from normal operat i ons are s ummar i zed i n  F i gure 1 for the  var i o u s  

a l t ern at i v es and th e i r  opt i ons . Th ere are few s i g n i f i c ant d i fferences between t h e  imp acts  o f  those  al ter

nat i v es and the current cond i t i ons . The pr imary d i fferences i n  i mp acts are soc i oeconomi c ,  ref l ec t i ng t h e  

c o s t s  and l abor requi rements  associ ated w i t h  the  construct i on effort s .  
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ACTION 

PANTEX PLANT 
ALTERNATIVE 

OPTION 1: 
NEW CONSTRUCTION 

OPTION 2: 
MAJOR UPGRADE 

OPTION 3: 
MAJOR REPLACEMENT 

OPTION 4: 
EXISTING FACILITIES 

IOWA 
ARMY AMMUNITION 

PLANT ALTERNATIVE 
OPTION 1: PARTIAL 

RELOCATION (Iowa) 

INCLUDES PORTION OF 
PANTEX OPTION 1: (Texaa) 

OPTION 2: 
ALL NEW PLANT 

HANFOR D SITE 
ALTERNATIVE 

ALL NEW PLANT 

CLOSE PANTEX AS PART 

OF IOWA OPTION 2 & 
HANFORD ALTERNATE 

LEGEND D NO IMPACT 

ffiillilll LOWEST lliiliillJ IMPACT 

TYPE OF ENVIR ONMENT AL IMPACT 

� � MODERATE IMPACT 

ms HIGHEST � IMPACT 

F i gure 1 .  Comp ari son of env i ronment al i :np act s  from norma l operat i o ns and const ruct i o n .  
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More  s i g n i f i c ant  bases for comp ar i s on  are t he  potent i al e nv i ronmen t a l  imp acts  from acc i dents  and t he  

effect of  m i t i gat i ve measures on  r i s k to the  p u b l i c .  Some i nd i c ators of  l i k e l i hood and consequences of  

maxi mum re l eas e  acc i dents are g i ven i n  Tab l e I I .  Th e overal l ann u a l  c h ance of  a p l uton i um-re l e as i ng ac

c i dent is l owest for the H anford S i te A l ternat i ve (1 c h ance i n  1 m i l l i on ) ,  i ntermed i ate for t he I owa Army 

Ammun i t i on P l ant Al ternat i ve (1 ch ance  i n  53 , 000  to 1 c h ance i n  59 , 000 ) , and h i g h est  for t h e  Pantex P l ant 

A l t ernat i ve (1 c h ance in 7 , 300 to 1 c h ance in 22 , 000 ) . Max imum consequences to the p u b l i c  or the  env i ron

ment are essent i al l y  t he  s ame for the Pantex Pl ant and Iowa Army Ammun i t i on Pl ant Al t ernat i ves in  terms of 

t he max i m um n umber of poss i b l e  eventual  c ancer deaths or the extent of deco n t am i n at i on t h at mi ght be re

q u i red as  shown in  Tab l e  I I .  Under t h e  Hanford S i t e  Al ternat i v e ,  maxi mum con sequences wo u l d  be  s i gn i f i 

c an t l y  sma l l er .  

The c h ance of an a i rcraft cras h - i nd uced acc i dental  re l ease i s  expected to be red uced i n  the  future as 

a res u l t of imp l ement i n g  add i t i o n a l  m i t i g at i ng meas ures . Extens i v e i nt er act i on between t h e  Dep artment of 

Energy and the Federal A v i at i on Adm i n i strat i on h as i dent i f i ed a n umber of spec i f i c  and conceptua l  opera

t i on a l , procedur a l , and syst em c h anges  t h at cou l d reduce the n umber of ai rcraft operat i ons over or near 

the  P antex P l ant and thereby reduce the  l i k e l i hood of a i rcraft crash i nto P l ant f ac i l i t i es .  Some of t h ese  

measures are al ready be i ng  p l anned for  imp l ement at i on by t he  Feder a l  Av i at i on Admi n i strat i on and  wi l l  

cont r i b ute to reduc i ng t he  l i k e l i hood of a cras h - i n duced acc i dent re l ated to Amar i l l o A i rport operat i ons  

w i t ho ut advers e l y  imp ac t i ng  normal a i rport operat i on s .  Th ese meas ures i n c l ude improvements to t he  

Amar i l l o A i rport i nstrument - l and i ng system and  c h anges of  cert a i n  des i gn ated a i rways . Other meas ures w i l l  

be f urther expl ored by t h e  Dep artment of En ergy and the  Federa l  Av i at i on Adm i n i strat i on t h at co u l d  

s i gn i f i c an t l y  reduce the  l i k e l i hood of a cras h - i nd uced acc i dent re l ated to enroute overf l i g hts  w i thout  

adverse l y affect i ng normal a i r  traff i c .  In i t i al an a l ys i s  shows t h at i t  may b e  pos s i b l e  to ach i eve  a 

reduct i on i n  the  l i ke l i hood of a i rc r aft cras h - i nd uced acc i dents by a f actor of 100 or more . Th i s  wo u l d  

res u l t i n  t h e  l i k e l i hood o f  ai rcraft cras h - i n duced acc i dents  be i ng n o  more t h an one c h ance  i n  a mi l l i o n  

each year for any o f  t he  P antex P l ant opt i o n s . 

The c h ance of occ urrence of t ransport at i on acc i dents i s  c l ose ly  propor t i ona l  to t he  d i st ance trave l ed .  

The Hanford Si t e  Al ternat i ve wo u l d ,  at most , doub l e  t he  occurrence prob ab i l i ty for acc i dents  t h at exi st 

for t he  P an tex P l ant or I owa Army Ammun i t i on P l ant l oc at i ons . 

V .  PREFERRED ALTERNAT I V E  

The f i rst three opt i ons for t h e  P antex P l ant encom1ass t h e  r ange o f  poss i b l e  act i ons current ly  pre

ferred by t he  Department of En ergy . Features of more t h an one of these  opt i o n s  may be des i r ab l e .  Th e 

l argest adverse env i ronmenta l  impacts of t he  preferred act i on wo u l d  res u l t  from a i rcraft cras h - i nd uced 

acc i dents . The mi t i g at i ve meas ures i dent i f i ed i n  t h e  course of preparat i on of t h i s  En v i ronmenta l  Impact 

St at ement cou l d  reduce t h i s  r i sk  s i g n i f i c ant l y  and are be i ng exami ned for pos s i b l e  imp l ementat i o n . 
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1 . 0  I NTRODUCT I ON 

1 . 1 P URPOSE  AND NEED  FOR THE PROPOSED ACT I ON 

Th i s  E nv i rorrnental Impact St ateme nt ev a l u at es the impact of co nt i nu i ng operati o ns a nd  c o nstructi ng 

add i t i o nal  fac i l i ti es at the  Pa ntex P l ant near Amar i l l o ,  Texas , to meet the Dep artment of  E nergy ' s  con

ti nu i ng respons i b i l i t i es for nuc l ear weapo ns assemb l y; stockp i l e  mo ni tori ng , ma i nte na nc e ,  a nd  mod i f i ca

t i o ns ;  and ret i rements ( d i s assemb l y )  as  mand ated by Pre s i d enti al  d i recti o n  and congre s s i onal  author i z at i o n  

a nd  appropr i ati o n .  The E nv i ronment al Impact St ateme nt anal yzes a range  o f  a l te r nati v es to the  proposed 

act i o n .  Th e al ternat i ves  i d e nt i f i ed i nc l ud e :  

• c o nti nued operati o ns a nd  c o nstruct i o n  of new fac i l i t i es at the P a ntex P l a nt ;  

• r e l o c at i o n  of some or al l of P a nt ex P l ant operat i o ns to ex i sti ng fac i l i t i es ( wh i c h wou l d  req u i re 

r efurb i sh i ng )  or new fac i l i t i es at a former ly  used nuc l ear weapo ns as semb ly p l ant s i te near 

Bur l i ngton ,  Iowa ; 

• re l oc at i o n  of al l operat i o ns to new fac i l i t i es at the  H a nford S i te near R i c h l and ,  Wash i ngton ;  and 

• impact mi ti g at i o n  al ternat i ves . 

I n  1978 the Dep artme nt of E nergy started to p l an c o nstruct i on of spec i f i c  new fac i l i t i es at th e 

P a nt ex P l a nt to h a nd l e  an  i ncreas i ng work l o ad . Prov i d i ng these exp a nded  fac i l i ti es i s  the fu nd ame nta l  

purpose of  the proposed acti o n . These  new faci l i t i es wou l d  be s i m i l ar to  exi st i ng  p l a nt f aci l i ti es a nd 

wou l d  perm i t  i ncreas i ng nuc l ear weapo ns operat i o ns .  However , th ey wo u l d  not ch ange t he  bas i c  nature of  

operat i o ns c ar r i ed out at the  P a ntex P l ant for  the p ast 30  years . The  new fac i l i ti es wou l d  pro v i de greater 

operat i o na l  re l i ab i l i ty than  th at afforded by many of the  ex i st i ng f ac i l i t i es .  

Add i t i o nal new co nstruct i o n  to rep l ace or mod i fy outmoded ex i sti ng structures al so i s  be i ng c o ns i d

ered as p art of the  proposed acti o n .  Co ncepts for such fac i l i t i es hav e  bee n devel oped as p art of a com

preh e ns i ve p l ann i ng and a nal ys i s  t ask i n i t i ated i n  1980 by the Departme nt of E nergy to rev i ew the status  

of  the ent i re P a nteA P l a nt .  These c o nti nu i ng p l ann i ng efforts are  eval u ati ng the  poss i b i l i ti es and  bene

f i ts of var i ous  types of structures a nd  o veral l p l ans for  future deve l opment of the  P a nt ex P l ant . The  

purpose i s  to deve l op p l ans  for  t he  e nt i re pl a nt that wou l d  prov i d e  for i ncreased work l o ad s ,  i mproved 

operat i o nal re l i ab i l i ty and eff i c i e ncy, and add i ti o nal mi ti g at i o n  of pote nt i al acc i de nt c o ns eque nces for 

the protect i o n  of workers , the general  pub l i c ,  and the  e nv i ronme nt . Severa l of the a l terna ti ves d i scussed  
i n  t h i s  E nv i ronmental I mp act Statement are  b ased o n  the range of  approaches be i ng c o ns i d ered by  the 

Department  of Energy i n  i ts ongo i ng p l an n i ng and  eva l ua tion proces s .  

Th i s  E nv i ronme nt al I mpact Stateme nt i s  p art of that eva l u at i o n  proces s .  I t  wi l l  a i d  Departme nt of 

E nergy off i c i a l s  i n  the  d ec i s i orrnak i ng process reg ard i ng modes and l oc at i o ns of co nt i nued nuc l ear weapo ns 

operat i o ns .  

The req u i r eme nt for the Departme nt of E nergy to prov i d e  for nuc l ear weapo ns operat i o ns i s  pro v i d ed i n  

Sect i o n  91  of the Atom i c  E nergy Act of 1954 as ame nd ed (42  U . S . C .  2 12 1 ) . Th at act author i zed the  Atomi c  

E nergy Comm i s s i o n  " to e ng age i n  the prod uct i o n  of atom ic  weapons  . . .  to the extent t h at the express  co ns e nt 

o f  the  Pres i d e nt of the  U n i ted St ates has been obta i ned , wh i ch cons e nt and d i rect i o n  sha l l be obtai ned at 

l east o nce each year . "  The general  autho r i ty of the  Atomi c  E nergy Commi s s i o n  was forwarded to the E nergy 
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Act of 1974 and the  Dep artment of Energy Org an i zat i on Act , respect i ve l y .  Th e consent and d i rect i on of the  
Pre s i dent are  g i ven each 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 d ent by the  Dep artment of Defense ,  the Nat i ona l  Sec ur i ty Co unc i l , and the Dep artment of Energy ) . Each 
Pres i dent i al  Stoc kp i l e  P aper addres ses n uc l ear weapons operat i ons requ i rements for current and future 
years . An n u a l  appropr i at i ons  to c arry out the Pre s i dent i a l d i rect i ves then are pro v i ded through the com
b i ned act i on of the House of Represent at i ves ,  the Senate,  and the P res i dent . It  is the Dep artment of 
Energy ' s  respons i b i l i ty to meet the nuc l ear  weapons operati ons req u i reme nts . 

1 . 2  R ELAT I ONSH I P  TO OTHER F E DERAL ACT IONS  

One  major proposed Federal act i on i dent i f i ed i n  the  Draft E n v i ronmental  I mp act St at ement as  h av i n g  
potent i a l for cumu l at i ve i mp acts i n  the  Panh and l e  o f  Tex as was the M-X Mi s s i l e  dep l oyment . At that t i m e ,  
t he  mu l t i p l e-she l ter-bas i ng concept b e i n g  con s i dered i nc l uded p art o f  the  P an h and l e  o f  Tex as . Current l y ,  
t he  Un i t ed St ates Ai r Force i s  prepar i ng a n  E nv i ronment a l  Impact St atement for t h e  depl oyment and peace
t i me operat i on of  100  Peacekeeper ( M- X )  Mi ss i l es i n  ex i s t i ng M i nuteman I I I  m i s s i l e  s i l os .  The l oc at i ons  
be i ng eva l u ated are  i n  southeastern Wyom i ng  and  Western Nebras k a  ( 48FR2 7 1 2 3 ,  1983 ) . 

P ursuant to i ts respons i b i l i t i es u nder the  Nuc l ear Waste P o l i cy Act of 1982 ( P ub l i c L aw 97-425 ) ,  the 
Dep artment is  conduct i ng a program for the  d i sposa l  of h i g h - l eve l  rad i oact i ve waste in  geo l o g i c  
repos i tor i e s .  As part of th i s  program, the  Department h as i dent i f i ed two s i tes i n  the P a l o  Duro Bas i n  
s al t  format i ons  i n  t he  Texas  Panhand l e  as potent i a l l y accept ab l e  s i tes for the  l oc at i on o f  a nuc l ear waste 
repos i tory .  These two s i te s ,  in east-central  Deaf Smi th County and nort h -central  Swi sher County, are 
amon g  n i ne potent i a l l y  acceptab l e  s i tes  in s i x  states current l y  be i ng  cons i dered for det ai l ed s i te 
ch aracter i zat i on before s e l ect i on of the  f i rst repos i tory s i t e .  The Secret ary of the  Dep artment of  
Energy, purs u ant  to the Nuc l ear Waste Po l i cy Act of 1982 , i s  to recommend three of these s i tes  to the  
Pre s i dent no l ater than J an u ary 1 ,  1985,  for  the conduct of deta i l ed s i te-ch aracter i zati on stud i e s .  

1 . 3  PRE PARAT I O N  OF THE I MPACT STATEME NT 

Preparat i on of both the Draft and t h i s  F i nal  E nv i ronme n t al Imp act St atement i nc l uded pub � i c  and other 
agency i nput . I nterested agenc i es ,  org an i zat i ons , and t he  general  pub l i c  were requested to subm it  
comments or  suggest i ons to  he l p i dent i fy s i gn i f i c ant env i ronmental  i s sues and  deve l op the appropr i ate  
scope of t he  Dr aft E n v i ronmental  Impact St atement . Th e scop i ng  per i od extended from Pub l i c at i on of  the 
Not i ce of I ntent on Apr i l 24 ,  198 1 ,  through June 5 ,  198 1 ,  and i nc l uded two p ub l i c  sco p i ng meet i n gs he l d  i n  
Am ar i l l o on May 28,  1981  ( USDOE 1981B ) .  F i fteen mai n c ategor i es  of i ssues  or concerns were i dent i f i ed i n  
e i ther the  wr i tten comments recei ved or the st atements made at the scop i ng meet i ng s .  These c ategor i es are 
s ummar i zed in Tab l e  1 . 3 - 1  together wi t h  the sect i ons  of the E nv i ronment a l  Impact St atement wh ere rel e v ant 
i nformat i on on the env i ronment a l ly  s i gn i f i c ant aspects may be found . 

The Draft E n v i ronmental  I mp act Statement was i ssued i n  December 1982 and a pub l i c  comment per iod  
extended unt i l Marc h 1 5 ,  1983 . Du r i ng  th i s  t ime , 45 wr i tten commun i c at i on s  cont a i n i ng comments  were  

rece i ved . I n  add i t i on to the wr i tten comments ,  work i ng meet i ngs were he l d w i th st aff of the Federal  Av i a
t i on Adm i n i strat i on and several  Texas  St ate Ag enc i es to c l ari fy i ssues . Al l of the wr i tten commu n i c at i ons  
wi th comments on the Draft E nv i ronmental I mpact St at ement are  conta i ned i n  Ch apter 10 of  t h i s  F i n a l  
E n v i ronment a l  Imp act St atement . Ch apter 1 0  al so cont ai ns  t h e  Dep artment of Energy responses t o  t he  
comments . \'/he n  a ppropriate , the Department of Energy respons e s  poi n t  out s e ct i on s  of the  i mpact s tateme n t  

t h at were rev i sed in  response to the  comments . 
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TABLE  1 . 3- 1  

I SSUES RAI SED DUR I NG S COP I NG PROCESS 

Cat egory o f  I ss ue or  Expressed Co ncern 

1 .  Ex i st i ng or potent i al rad i o act i ve cont ami nat i on 

2 .  Wat er qua l i ty degrad at i on 

3 .  Movement of cont ami nants t h ro ugh  eco l og i c al p at hways 

4 .  Cumu l at i ve env i ro nment al impacts from p ast or other 
Feder a l  act i o n s  

5 .  I mp acts of  potent i al acc i d ents 

6 .  H uman h ea l t h  impacts or r i s ks  

7 .  Wat er av ai l ab i l i ty 

8 .  I mp acts on agri c u l t ure 

9. I mpacts on  wi l d l i fe 

1 0 .  Soc i al and econom i c  i mp acts 

1 1 .  A l t ernate s i t i ng cons i derat i ons  

12 .  Off s i te t ransport at i o n  

1 3 .  Co nstruct i on impacts 

14.  Energy use 

1 5 .  N at i ona l  Security P o l i cy 
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Sect i o ns of Th i s  Doc ument 
Co nt ai n i ng Re l ev ant In form at i o n 

on S i g n i f i c ant E n v i ro nment al  Aspects 

2 . 3 . 2 , 2 . 3 . 5, 2 . 3 . 6, 3 . 2 . 6 , 4 . 1 . 6 ,  4 . 2 . 4, 
8 . 1  

2 . 3 . 2, 3 . 2 . 2 , 4 . 1 . 2  

2 . 3 . 4 ,  2 . 3 . 5 , 3 . 2 . 4, 3 . 2 . 5 . 1 ,  4 . 1 . 4, 4 . 1 . 5, 
4 . 2 . 7,  4 . 2 . 8 ,  8 . 1  

1 . 2, 3 . 2  

2 . 4 ,  2 . 5, 4 . 2 ,  4 . 3  

2 . 3 . 6 ,  2 . 3 . 1 2 ,  2 . 4 . 3, 3 . 2 . 6, 3 . 2 . 1 2 ,  4 . 1 . 6 , 
4 . 1 . 1 2 ,  4 . 2 . 6, 4 . 2 . 8 

2 . 3 . 2, 3 . 2 . 2, 4 . 1 . 2  

2 . 3 . 5 ,  3 . 2 . 5 , 4 . 1 . 5  

2 . 3 . 4, 3 . 2 . 4 ,  4 . 1 . 4 

2 . 3 . 8 ,  2 . 3 . 9, 2 . 3 . 1 0 ,  3 . 2 . 8, 3 . 2 . 9 ,  
3 . 2 . 10, 4 . 1 . 8 ,  4 . 1 . 9 ,  4 . 1 . 10 

2 . 2 ,  2 . 2 . 3  

2 .  5, 4 .  3 

2 . 3 . 3, 2 . 3 . 4, 2 . 3 . 5 ,  4 . 1 . 1 . 1  

2 . 3 . 7, 3 . 2 . 7, 4 . 1 . 7 
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1 . 4  GENERAL DESCR I PT I ON OF DEPARTMENT OF ENERGY NUCL EAR WEAPONS ACT I V I T I ES 

The Department of Energy i s  respon s i b l e  for the des i gn and deve l opment ,  test i n g ,  manufact ure ,  m a i n 

tenance ,  and d i s assemb l y  o f  nuc l ear weapons .  Any g i ven weapon program proceeds thro ugh a ser i es of  stages 

st art i n g  w i th conceptu al des i gn ,  eng i neer i ng feas i b i l i ty, and cost stud i e s .  I f  the  weapon is adopted by 

the m i l i t ary , there wi l l  be exten s i ve  devel opment and product i o n  eng i neer i ng of f abr i c at i on processes , 

equ i pment , and fac i l i t i es .  The req u i red n umbers of weapons are t hen produced for the m i l i t ary stockp i l e .  

Wh i l e  i n  the  stockp i l e , some weapons are ret urned peri od i c al l y  to t he  Dep artment o f  Energy from the  mi l i 

t ary for requ i red mai nten ance and mod i f i c at i on s ,  and others are returned for test i ng or eval u at i on t o  

assure re l i ab i l i ty .  Wh en no l onger requ i red b y  t h e  mi l i t ary, t he  weapons are ret i red from the  stock p i l e  

and d i s assemb l ed .  

The three mai n types of nuc l ear weapons operat i ons d i s cussed i n  th i s  E n v i ronmental Imp act Stat ement 

are ( 1 )  prod uct i on of  new nuc l ear weapon s ;  ( 2 )  mai nten anc e ,  mod i f i c at i o n ,  and qua l i ty assurance test i ng of 

ex i st i ng nuc l ear weapons i n  the m i l i t ary stockpi l e ;  and ( 3 ) ret i rement or d i s as s emb l y  of n u c l ear weapons 

no  l onger needed by the armed forc e s .  Th e terms " nuc l ear weapons operat i on s "  and "wor k l o ad "  are used 

throug hout th i s  E n v i ronmental  Imp act St atement to refer co l l ect i ve l y  to a l l t hree types of operat i on s . 

These  are t he  operat i ons  t h at now are performed at the  Pantex P l ant and wo u l d be conducted i n  new fac i l i 

t i es at the  P antex P l ant or e l s ewhere under the  var i ous al t er n at i ves . 

A re l ated act i v i ty now cond ucted at the P antex P l ant i s  research and deve l opment work on h i gh exp l o

s i v es in  support of we apons  des i gn and  devel opment and  produc t i on eng i neer i ng for the Dep artment of 

E nergy. Th i s  act i v i ty al so wo u l d be c arri ed out in the future at the  P antex P l ant or i n  conjunct i on w ith  

one  of the other  al t ernat i ves . 

1 . 4 . 1  N uc l ear Weapon  P roduct i on 

Produc i ng n uc l ear weapons i nvo l ves the fabr i c at i on of convent i onal  h i g h- exp l os i ve components . Th i s  

s t arts wi t h  raw c h emi c a l  h i g h  exp l o s i ves and other mater i al s ,  such as p l ast i c  b i nder s ,  i n  a granu l ar or 

powdered form supp l i ed by c h em i c al manufacturers and s h i p ped by common c arr i er .  These mater i a l s  are 

m i x ed ,  heated , and pressed i nto var i ous  sol i d  s h apes . Th e s h apes  are mac h i n ed to f i n a l  d i mens i ons . Qu a l 

i ty and to l erances are mon i tored by test i ng ( i nc l ud i ng rad i ography) , i nspect i on s ,  and test deto n at i ons o f  

h i g h -exp l o s i ves s amp l es .  Mo s t  test deton at i on s  i nvo l v e  on l y  convent i on a l  h i gh exp l o s i v es ; a sma l l number 

i n c l ude dep l eted uran i um .  Scraps and u n acc eptab l e  p i eces of h i gh exp l o s i ves are burned . 

I n  the  n ext ph ase,  c h emi ca l  h i g h- exp l o s i ve p arts are assemb l ed w i th nuc l ear mater i al components and 

encased i n  a protect i v e  she l l .  Th e nuc l ear mater i al  components are rece i ved i n  sea l ed or enc apsu l ated 

form for assemb l y .  They are s h i pped from other manufacturers i n  spec i al Department of E nergy ve h i c l es 

des i g ned to s afe ly  transport nuc l e ar mat er i a l s  and c l as s i f i ed components . Work  w i t h  b are  ( or  unc ased ) 

h i gh ex p l o s i ves i s  c arr i ed out w i th many s afety prec aut i ons because i t  i s  more suscept i b l e  to be i ng acc i 

denta l l y  detonated before bei ng  p l aced i n  the  protect i ve shel l .  Th e operat i ons  i n vo l v i ng uncased  h i gh 

exp l os i ves ,  together wi th p l uton i um-cont a i n i ng nuc l ear mater i al  components ( wh i ch a l so may i nc l ude 

enr i c hed uran i um and tr i t i um ) , are performed i n  an " assemb l y  ce l l . "  As sem b l y  ce l l s  are spec i a l structures 

des i g ned to m i t i g ate the  con sequences of an acc i dental  deton at i on of the  h i gh exp l o s i ve ,  i nc l ud i ng both 

phys i c a l  b l ast effects and d i spers i o n  of  rad i oact i ve mater i al s .  Once  the  h i gh exp l o s i ve/nuc l e ar mater i a l 

component u n i t  i s  enc l osed i n  a protect i ve s h e l l ,  i t  i s  c a l l ed a " p hys i cs  p ack age . "  
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The rema i n i ng operat i ons i n c l ude add i ng other components to the  c ased phys i c s p ackage  and p l ac i n g  the  

compl eted un it  i nto a bomb c ase  or warhead . Al l of these add i t i ona l  components are  s upp l i ed by other 

manufacturers . Ext en s i v e  qual i ty as surance chec k s  and testi ng  are carr i ed out at many po i nts  i n  the  

sequence . These  operati ons i nvo l v i ng c ased n uc l ear exp l os i ve assemb l i es or phys i cs p ac k ag es are  c arr i ed 

out i n  " assemb l y  b ays . "  Th e potent i al for an acc i dental  deton at i on d u r i n g  these  operat i ons i s  l ess  than 

in  the operati ons descri bed ear l i er where b are h i gh expl o s i ve is  i nvo l ved . Nonethe l ess ,  as semb ly  bays are 

i ntended to pro v i de m i t i g at i on of consequences from an acc i dental  detonat i on shou l d one occ ur . They wou l d  

l i m i t  the phys i c al b l ast effects ( such as overpressures and f l yi ng debr i s )  t h at cou l d  i nj ure workers or 

i nduce  add i t i on a l  exp l os i on s  i n  adj acent work area s .  

Weapons are d e l i v ered t o  or returned from the m i l i t ary i n  spec i al Department o f  E nergy veh i c l es 

c a l l ed Safe Secure Tr a i l ers  or Safe Secu re Ra i l c ars . 

1 . 4 . 2  Weapons  Mai ntenanc e ,  Mod i f i c at i o n ,  and  Re l i ab i l i ty E v a l u at i on Progr ams 

Mai nten ance and mod i f i c at i on of weapons i n  the m i l i t ary stock p i l e  requ i re rep l acement of components . 

For these purposes , d i sassembly on ly p roceeds far e nough for access to the particul ar components . After 
rep l acement,  the weapon i s  reassemb l ed ,  g i ven qua l i ty ass urance  tests , and returned to the m i l i t ary.  

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

tory tests of weapons and preparat i on of spec i al f l i ght  test un i ts for the  mi l i tary .  The l aboratory tests 

are performed on a stat i st i c a l ly  s e l ected n umber of nuc l ear weapons . I ns pect i ons  and s afety c h ecks are 

performed to determ i n e  if any f l aws ex i st .  Aft er d i s as semb l y ,  each component i s  subj ected to a ser i es of 

funct i o n al re l i ab i l i ty t ests . Test i ng of some components i nc l udes d estruct i ve t est i ng to determi ne how a 

component behav es . No ndestruct i v e  test i ng i s  performed wi th  adv anced i n struments  to detect h idden f l aws . 

F i n a l l y , the weapons are reassemb l ed ,  g i ven qua l i ty assurance tests and i nspect i on s ,  and ret urned to t he  

m i l i t ary stockp i l e .  

The prepar at i on of f l i ght t est u n i ts fo l l ows the s ame p attern as l aboratory tests through the d i s

assemb ly  st age .  Th en  actu al n uc l ear components are rep l aced by s i mu l ated components and the  weapon i s  

reassembl ed w i th i n strument at i on to measure the weapon component s '  r es ponse to dyn am i c  t ests . Th i s  reas

semb l ed dev i ce i s  c al l ed a jo i nt test assemb l y  and is  g i ven  al l qual i ty assur ance tests  and i nspect i ons  

t h at a real weapon recei v es . When  the j o i nt test  assemb ly p as ses al l i nspect i on s ,  i t  i s  de l i v ered to  the  

Dep artment of  Defense to be tested at  a m i l i t ary ran g e .  

1 . 4 . 3  Weapons  Reti rement 

Weapons ret i rement i s  the comp l ete d i s as semb l y  of a weapon no l onger des i red i n  the m i l i t ary stock 

p i l e .  Th e d i s as s emb l y  proceeds beyo nd t h at descri bed for mai ntenance and mod i f i c at i on .  The h i g h -exp l os 

i ve components are sep ar ated from other components and then d i sposed o f  by burn i ng .  The nuc l ear mater i a l  

components are  returned to other Dep artment of Energy fac i l i t i es for  rec l am at i on or recyc l i ng .  T he  other 

weapon components are d i sposed of by return i ng them to other manufacturers for refur b i shment ,  s al vage ,  or 

u l t i mate d i sposa l . 
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1 . 4 . 4  H i gh-Exp l o s i ves Research and Devel opment Act i v i t i es 

Th i s  research and deve l opment work i s  to prepare h i gh exp l o s i ves t h at h ave spec i f i c  performance c h ar 

acter i st i cs and other d es i rab l e  phys i c a l , chem i c a l , and thermal propert i es f o r  use  i n  nuc l ear weapons . No 

n uc l ear mater i al components are i n vo l ved . Th i s  res earch r eq u i res the synthes i s  of n ew h i gh exp l os i ves by 

c h em i c a l l y  proces s i ng raw mater i al s av a i l ab l e from commerc i a l sources . Th ese  new exp l os i ves t hen are 

subj ected to a var i ety of tests and formu l at i on proces ses to d etermi ne  th e i r  compat i b i l i ty w i th f abr i c a

t i on processes . Safety tests are performed to determ i ne  d etonat i on sens i t i v i ty under var i ous  cond i t i ons . 

Exp l o s i ves are tested for mach i n i ng ch ar acter i s t i cs and exp l os i ve performan c e .  

1 . 5  SAFEGUARDS A N D  SECUR ITY  F EATURES  

The object i ves of  the  Dep artment of  E n ergy Safeguards and  Sec u r i ty program are to  protect the  hea l th  

and s afety of t he  pub l i c  and  to assure program cont i n u i ty .  Protect i on is  afforded ag a i n s t  i ntenti onal  

th reats or acts  of theft .  

The  Dep artment of E n ergy weapons prod uct i on f ac i l i t i es are protected in  accord ance wi th the  s afe

g u ards and sec ur i ty requ i rements of USDOE  Ord ers : 

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

• DOE Order 5630 . 2 :  Control and Account ab i l i ty of Nuc l ear Mat er i a l s ,  B as i c  P r i n c i p l es ,  

• DOE Order 5632 . 1 :  P hys i cal  Protect i on o f  C l as s i f i ed Matter,  and 

• DOE Order 5632 . 2 :  P hys i c al Protect i on of Spec i al Nuc l ear Materi 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 breach of sec u r i ty .  

F urth ermore ,  t h e  program i s  des i gned such  t h at t h e  consequences o f  a sec u r i ty breach wo u l d  b e  m i n i m i zed . 

The S afegu ards and Secur i ty program for the P antex P l ant i s  spec i f i c a l l y  d es i gned to prevent l os s ,  

t h eft o r  d i vers i on of materi a l s ;  to protect c l as s i f i ed i nformat i on ,  and t o  protect aga i nst  d amage th eft , 

l os s ,  or other harm to government property. The S af eg u ards and Sec u r i ty funct i on i nc l u d e s :  phys i c al se

cur i ty, mater i a l  contro l  and  accountab i l i ty, and  emergency prep aredness . 

Spec i f i c  d et a i l s  of the  S afeg u ards and Secu r i ty program as i t  wou l d  app l y  to the proposed act i on are 

c l ass i f i ed .  Th e program is cont i n uou s ly  eval u ated to assure adequ acy.  
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2 . 0  COMPARAT I V E  ANALYS I S  OF ALTERNAT I VES  

Th i s  ch apter h as four  ma in  obj ect i ves . 

• To prov i d e  background i nformat i on on the  P antex P l ant to estab l i sh a context for cr i ter i a  b e i n g  

cons i d ered a s  a bas i s  for fac i l i ty des i g n s  i n c l uded i n  some o f  t h e  al t ernat i ves  ( Sect i on 2 . 1 ) .  

• To i dent i fy the a l t ernat i ves cons i d ered i n  th i s  E nv i ronmental Impact Statement ( Sect i on 2 . 2 ) . 

These descr i pt i ons  i n c l ude  the maj or assumpt i ons  for each al tern at i ve and form the  bas i s  for an al y

s i s  of i mp acts . 

• To present conc l us i ons reg ard i ng env i ronmental i mp acts of Normal Operat i ons and Construct i o n ,  

Potent i a l Acc i dents , and Rel ated Transport at i on ( Sect i ons  2 . 3 ,  2 . 4 ,  and 2 . 5 ) . Th ese  summ ary con 

c l u s i ons are g i v en i n  compar at i ve form t o  h i g h l i ght i ss ues and pro v i de a b as i s  for j ud g i ng s i g n i f i 

cant d i fferences between the al t ernat i ves . The conc l u s i ons  are based o n  the  more  deta i l ed i nforma

t i on found in Ch apter 3, wh i ch covers descr i pt i ons and an al yses of ex i st i ng e n v i ronmental  cond i 

ti ons , and Ch apter 4 ,  wh i ch covers eval u at i ons  of envi ronmenta l  i mp acts expected i n  the future from 

each of the a l ternat i v es .  

• To i dent i fy the Department of Energy ' s  preferred al ternat i ves and m i t i g at i ng measures i dent i f i ed 

d u r i n g  the  course of t he  study ( Sect i o n  2 . 6 ) . 

2 . 1  BACKGROUND I NFORMAT I ON 

2 . 1 . 1  Background I nformat i on on E x i st i ng P antex P l ant F ac i l i t i es 

The 3 , 700-hectare ( 9 , 1 00-acre ) P antex P l ant i s  l oc ated i n  the P an h and l e  of Tex as i n  C arson Co unty 

about 27  k i l ometers ( 1 7  mi l es )  northeast of downtown Amari l l o ,  and 16 k i l ometers ( 1 0  m i l es )  west of 

downtown P anhand l e  ( see F i g ures 2 . 1 . 1 -A and 2 . 1 . 1 - B ) . It was f i rst used i n  1942 by the Army Ordn ance 

Corps for l o ad i ng convent i on a l  ammun i t i on shel l s  and bombs d ur i ng Wor l d  War I I .  I n  1950 the At omi c  Energy 

Comm i s s i on st arted rehabi l i t at i ng port i ons of the or i g i nal  p l ant and b u i l d i ng new f ac i l i t i es for 

fabr i c at i ng chem i c al h i g h  exp l o s i ves used in nuc l ear weapons and for f i na l  assemb l y  of nuc l ear weapons . 

Dur i ng the 1 960 ' s  and 1970 ' s  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 na ,  Texas ; 

and Bur l i ngton , Iowa,  were  conso l i d at ed at the Pantex Pl ant . Dur i ng the ent i re h i story of the  P antex 

P l ant , new construct i on h as been undert aken peri o d i c al l y  to prov i de add i t i onal  fac i l i t i es or to upgrade  or 

rep l ace  outmod ed structures .  

The major operat i onal  areas and f ac i l i t i es i nc l ude 

• the H i gh-Exp l os i ves F abr i c at i on and Weapon As semb l y/ D i sassemb l y  f ac i l i t i es ,  wh ere the operat i on s  

d escr i bed  i n  Sect i ons  1 . 4 . 1 ,  1 . 4 . 2 ,  and 1 . 4 . 3  are c arr i ed out ; 

• the Temporary Ho l d i ng fac i l i t i es ,  where h i gh-exp l os i ve supp l i es are kept and where we apons are tem

porari ly  he l d ;  

• the H i gh-Exp l o s i v es Research and Devel opment Area ,  where the operat i ons  descr i bed i n  Secti on 1 . 4 . 4  

are carri ed out ; 
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F .  2 1 1 A P antex P l ant , v i ew to the  northwes t . 1 g ure _ . .  - . 

o the  F i r i ng S i t es ,  where qua l i ty assurance t est detonat i ons are c arr i ed out i nc l ud i ng those  

i n vo l v i ng dep l eted uran i um ,  and where exper imen t a l  deton at i ons  re l ated to  research descr i bed i n  

Sec t i on 1 . 4 . 1  and 1 . 4 . 4 are performed ; 

o the  Burn i ng Ground , where h i gh exp l o s i ves wastes are d i sposed ; and 

o the  Wat er Supp ly  and Sewage Tre atment fac i l i t i es .  
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F i g ure 2 . 1 . 1- B .  
The c i rc l e  i s  an 90-mi l e  ( 1 30-k i l omet e r )  
cent ered on  t he P antex P l ant s i t e .  

N 

0 
0 10 20 ,.j 
I I I I I I 0 10 20 
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Spec i a l fac i l i t i es at the P antex P l ant i nc l ude  As semb l y  Ce l l s ,  As semb l y  Bays , and I g l oos . Add i t i ona l  

i nformat i on on  the  ex i st i ng f ac i l i t i es i s  i n  Sect i on 3 .  Assemb ly c e l l s  are  where the c h em i c al h i g h - exp l os i ve 

ma teri a l s a n d  nuc l ea r  mater i a l s a re j o i ned to form a p hys i cs package ( Sect i on 1 . 4 . 1 ) .  The e x i s t i ng 

assemb ly ce l l s  are spec i al l y des i gned structures c a l l ed " Gr avel  Gert i es . "  Assemb ly  ce l l s  are d es i g n ed to 

m i t i g at e  the con sequences of an acc i d enta l  deton at i on of the  h i g h  exp l o s i v e .  Th e Gr avel  Gert i e  wou l d  

l i m i t  the  p hys i cal b l ast effects , s uch  as overpressures or f l yi ng debr i s ,  t h at co u l d  i nj u re workers or 

i nduce  add i t i ona l  exp l o s i on s  in adj acent work  are as . Th e gravel roof is i ntended to l i m i t  poten t i al  re

l ease of r ad i o act i v i ty by f i l ter i ng out much of the nuc l ear mater i al t h at cou l d  be d i spersed by the  deton

at i on of the  chem i c a l  h i gh  expl o s i v e .  

Assemb ly  b ays are where the phys i cs packages from t h e  assemb ly ce l l s  are p ut together w i th t h e  rest 

of  the weapon ( Sect i on 1 . 4 . 1 ) .  The Assemb l y  Bays i nc l ude  two structure types  that d i ffer s i g n i f i c ant ly  in 

t h e i r  c ap ab i l i ty to m i t i g ate the potent i a l conseq uences of an acc i d ental  deto n at i on .  B ays of the  f i rst 

type are rooms i n  Wor l d  War I I  mun i t i ons  bu i l d i ngs  adapted by construct i ng re i n forced concrete separat i ng 

wal l s .  These b ays are housed i n  b u i l d i ngs w i th exter i or wal l s  d e s i g ned to b l ow out and r e l i eve b l ast 

press ure w ithout structura l  co l l apse of the b u i l d i n g .  The second type was con structed i n  the  1960 ' s .  

These are rei nforced-concrete rooms separated by earth and h ave concrete s l ab roofs covered by eart h .  

They are des i gned t o  w i thst and fu l l y  the effects o f  an acc i denta l  detonat i o n  i n  an adj acent work p l ace . 

I g l oos i nc l ude s everal types of e arth-covered bunker struct ures where h i gh - exp l o s i ve s upp l i es are 

kept and where weapons are he l d  temporar i l y .  

2 . 1 . 2 B ac kground on Des i gn F eatures I n c l uded  i n  the  A l ternat i ves 

Two of the b i ggest d i fferences between the types of f ac i l i t i es i ncorporated in the d ef i n i t i ons of the  

var i ous  al ternat i v es are the degree of improved operat i ona l  re l i ab i l i ty they wou l d  prov i de and  the  degree 

to  wh i ch they wou l d  reduce the l i ke l i hood of occurrence or m i t i g ate the c on s equences of acc i dental detona

t i ons  of h i gh expl o s i ves . Th i s  sect i on prov i des  the bas i c  descr i pt i o n s  of the  features i ncorporated i n  

ex i st i ng struct ures o r  assumed t o  b e  i ncorporated i n  t h e  proposed struct ures . The structural  des i gn d i f

ferences are the  pr i nc i p al reason for the d i fferences i n  the amount and cost of construc t i on assoc i ated 

with  the var i o us al ternat i ves . 

Three l eve l s of operat i onal  rel i ab i l i ty and m i t i g at i on of potent i al acc i dents are encomp assed by the  

v ar i ous  al t ernat i ves . 

• E x i st i ng Fac i l i t i es--ch aracter i zed by the c apab i l i t i es of e x i st i ng f ac i l i t i es at t he  P antex P l an t 

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

• Current Cr i teri a--ch aracter i zed by the expected c ap ab i l i t i es of n ew f ac i l i t i es des i gned to meet the 

Dep artment of Energy ' s  current cr iter i a appl i c ab l e to new con struct i on .  

• Enh anced Goal s --ch aracter i zed by the expected c ap ab i l i t i es of new f ac i l i t i es des i g ned to meet en

h anced goal s for operat i on a l  rel i ab i l i ty and acc i dent mi t i g at i on .  The goal s were i dent i f i ed as 

p art of the D ep artment of Energy ' s  p l ann i ng process and are b e i n g  cons i d ered for future projects 

b ased on  feas i b i l i ty and benef i ts deri ved ( Sect i on 1 . 1 ) . Th ese goa l s are more stri ngent  than those 

req u i red by the current c r i teri a and in most c ases i nvo l ve s i gn i f i c ant ly  h i g her costs  for repl ace

ment f ac i l i t i es than c urrent cr i t er i a .  
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Th e s i gn i f i c ance  of each of these l eve l s i s  d i s cu s sed b r i e f l y  be l ow .  

Ex i st i ng F ac i l i t i es 

M any of the structures at the  P antex P l ant and the  I owa Army Ammu n i t i on P l ant were des i gned and bu i l t 

dur i ng Wor l d  War I I  for convent i on a l  mu n i t i o n s  operat i on s . The c r i t er i a used at t h at t ime  addressed the  

s afety aspects of  convent i onal  h i gh exp l os i v es .  They prov i d ed f eat ures to prevent propag at i on of  acc i 

dental  exp l o s i ons  i n  other h i gh-expl os i ve work  areas and to l im i t  i nj u ry from b l ast pressure o r  f l yi n g  

debr i s  i n  nonexp l os i ve operat i ons areas , p l ant bound ar i es ,  o r  major personnel  concentrat i on are as . These 

structures were not b u i l t  to protect workers  w i t h i n  the  structure or spec i f i c a l l y  to cont a i n the  rel ease  

of rad i oacti ve mater i al s i n  t he  event  of an  acc i d ent . 

The fac i l i t i es bu i l t  d u r i n g  the  1950 ' s  and 1960 ' s  were b u i l t  to i ncrease oper at i o n al re l i ab i l i ty and 

prov i d e  add i t i on a l  acc i d ent m i t i g at i o n .  The s e  f ac i l i t i es addressed add i t i o n a l  f actors app l i c ab l e to 

n uc l ear weapons operat i ons and were des i gned to l im i t  the  effects of an acc i d ent so that operati ons cou l d  

cont i nue  wi thout d i srupt i o n  i n  t h e  rest of the p l ant . Examp l es i n c l ude  the Grave l  Gert i e  Ass emb l y  Cel l s ,  

w i th 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 mater i al d i spersed by an acc i dental detonat i on ,  and 

t h e  E arth-Covered Assemb l y  Bays , w ith  the capab i l i ty for protect i ng workers i n  one bay ag a i nst b l ast pres

s ures from an acc i d ent � d etonat i on in  an  ad j acent b ay .  

Current Cr i te r i a  

The Current C r i ter i a  cont ai n spec i f i c  operat i on al re l i ab i l i ty d e s i gn requ i rements for structures 

hous i n g  cert a i n c l as s es of operat i ons i nvo l v i ng h i gh exp l o s i v es ( U SDOE 19810 ) .  Th e s e  requ i rements prevent 

d i srupt i on of operat i ons after an acc i dent and r es u l t  in i mproved p l ant s af ety . These requ i r ements are 

( 1 )  prevent i ng prop ag at i on of acc i dental  expl o s i ons , 

( 2 )  prevent i ng f at a l i t i es or i nj ur i es to workers by l i m i t i ng press ure p u l s es i n  regu l ar l y  occup i ed 

work areas outs i d e  the room i n  wh i c h  an acc i dental  expl os i on occurs , 

( 3 )  prev ent i ng fatal i t i es or i nj u r i es to workers by l im i t i ng structural co l l apse  or f l yi ng debr i s  i n  

reg u l ar l y  occ up i ed wor k  areas out s i de t he  room i n  wh i c h  an acc i dent al  exp l os i on occurs , 

( 4 )  l i m i t i ng the amount of rad i oact i v i ty t h at co u l d  be re l e as ed from an Assemb ly Ce l l i n  wh i ch an 

acc i denta l  exp l o s i on occurs , and 

( 5 )  prov i d i ng spec i al prot ect i on for Assemb l y  Cel l s  and Assemb l y  Bays to prev ent the i n i t i at i on of 

an acc i denta l  detonat i on by a tornado or earthquak e .  

Most o f  t h e  Current C r i ter i a  d es i gn req u i rements were ref i nements of des i g ns u sed for t h e  fac i l i t i es 

b u i l t  dur i ng t he  1950 ' s  and 1960 ' s .  As a res u l t ,  most  of these ex i st i ng fac i l i t i es meet some aspects of 

the  Current C r i ter i a .  

E n h anced Go a l s  

Some des i gn goa l s  prov i d i ng operat i onal  re l i ab i l i ty features , i n  ad d i t i on to Current C r i t er i a , are 

n ow be i ng  eval u at ed by the Dep artment of Energy for feas i b i l i ty and benef i t s as p art of the ongo i ng 
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p l ann i ng and eval u at i on process  d escr i b ed i n  Sect i on 1 . 1 .  Th ese  enh anced go a l s address t he  s ame f i v e  

pr i nc i p al requ i rements descr i bed for the Current Cr i ter i a  b u t  wou l d  prov i de h i g h er l ev e l s  o f  operat i onal  

re l i ab i l i ty and  acc i d ent  m i t i g at i on (MHSM 1979C ) .  The E n h anced Go a l s wou l d  protect peop l e  from pres sure 

p u l ses ,  structu r al c o l l apse,  and  f l yi n g  d ebr i s  i n  al l areas outs i de the room of occurrence,  in  add i t i on to  

the  regu l ar l y  occup i ed work  areas , as req u i red  by the  Current Cr i t er i a . Th e E n h anced Goa l s wou l d  req u i re 

Assemb l y  B ays , as we l l  as Assemb l y  Ce l l s ,  to l im i t  the re l ease of rad i o act i v i ty t h at c o u l d  be d i spersed by 

an acc i denta l  deton at i on .  F i n a l l y ,  the Enh anced Goal s wou l d  requ i re more  types of operat i ons  i nvo l v i ng 

h i gh exp l o s i ves to be hou sed i n  structures prov i d i ng the h i ghest l eve l  of o veral l re l i ab i l i ty and greatest 

protect i o n  from potent i a l acc i dents . 

2 . 2  DE SCR I PT I ON OF ALTERNAT I V E S  

Three b as i c  a l tern at i ves are cons i dered i n  t h i s  en v i ronmental  impact stat ement . These a l ternat i ves 

i n c l ud e  pos s i b l e  act i o n s  that wo u l d meet the req u i rements both for con t i n ued operat i on s  and for new f ac i l 

i t i es to ac commod ate  estab l i shed i n creased work l o ad schedu l es .  They pro v i de a r ange of opt i ons  for l eve l s 

o f  improvement i n  re l i ab i l i ty, s afety, and en v i ronmental  protect i on .  These three al ternat i ves encomp ass 

( 1 )  conti nued operat i on and construct i on of new f ac i l i t i es at the present P antex P l ant ,  wh i ch current l y  i s  

con s i dered the  preferred al tern at i v e ,  ( 2 )  resum i ng operat i ons  at the former ly  used Iowa Army Ammun i t i on 

P l ant , and ( 3 )  r e l o c at i ng al l operat i ons to the Department of E nergy ' s  H an ford S i te .  A cons i derat i on 

treated as part of Al ter n at i ves 2 and 3 i s  term i n a t i n g  al l Dep artment of Energy ' s  n uc l ear weapons opera

t i ons at the  P antex P l ant . 

The a l ternati ves are i dent i f i ed by the  as soc i ated s i te n ame , as shown i n  the  f i rst c o l umn i n  Tab l e  2 . 2- 1 ,  

Summary of  Al ternati ves . The tab l e  s ummari zes the maj o r  features of the a l ternati ves , i nc l ud i ng 

var i ous opt i ons  wi t h i n  each al ternat i ve ,  the approx i mate per i od of construct i on ,  t he  tot al est i m ated con

stru c t i o n  costs , and  the  des i gn goal s for operat i o n al re l i ab i l i ty and  mi t i g at i on of impacts  on  the env i 

ronment and workers i f  an acc i d ent were to occur . Al l est i mated construct i on costs are g i ven i n  const ant 

1981 do l l ars . Th i s  al l ows the econom i c  imp l i c at i on s  and re l at i v e  feas i b i l i t i es of the al tern at i ves  to be 

compared d i rect l y .  Actu al expendi tures i n  f uture  years may be  h i gh er bec ause of i nf l at i on .  Add i t i ona l  

deta i l on the  def i n i t i on s  of the  al t er n at i ves  and cost est imat i ng i s  pro v i ded i n  Schnurr  1982 8 .  

The al l - n ew p l ant opti ons u nder the I owa Army Ammun i t i ons  P l ant and H anford S i te Al ternat i v es are 

assumed to be des i gned to meet the E nhanced Go a l s for operat i ona l  rel i ab i l i ty .  Th i s  was con s i d ered ap

propr i ate because the i ncremental d i fference i n  total cost between construct i ng an al l -new p l ant ( as 

opposed to major repl acement of k ey f ac i l i t i es such  as i n  Pantex P l ant Opt i on 3 ) , based e i t h er on Current 

C r i ter i a  or E n h anced Goal s ,  i s  re l at i ve l y  smal l .  Consequent l y, assum i ng the opt i ons b ased on Enh anced 

Go a l s wou l d  be the most reasonab l e  bas i s  for an a l ys i s .  Th i s  cost con s i derat i o n between the two l eve l s of 

operat i onal  re l i ab i l i ty does not necessar i ly  ho l d  for the P antex P l ant Opt i on 3, because t here are oth er 

ex i st i ng fac i l i t i es t h at wo u l d  con t i n ue  to be u s ed . 
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Act i o n  

PANTEX PLANT ALTERNAT IVE  
Opt i on 1 :  New construc t i on of  
spec i f i c a l l y  i dent i f i ed 
f ac i l i t i es 

Opt i on 2 :  Major u p grade of 
ex i s t i n g  fac i l i t i es i nc l ud i ng 
s i gn i f i c ant new construct i on 

Opt i on 3 :  Comp l ete repl acement 
of cert ai n major  p l ant fac i l i 
t i es w i t h  new construct i on 

Opt i on 4 :  E x i s t i ng fac i l i t i es 
and fac i l i t i es c urrent l y  under 
construct i on ( " No Act i on " ) 

I OWA ARMY AMMUN I T I ON P LANT 
ALTERNAT I VE 

Opt i on 1 :  Part i a l r e l o c at i on 
of wor k l oad 
( i nc l ud es port i on of Pan tex 
P l ant Opt i on 1 )  

Opt i on 2 :  Al l -new P l ant 
( comp l et e  re l oc at i on of 
work l o ad ) 

HANFORD S ITE ALTERNAT I VE 
Al l -new P l ant ( comp l et e  
r e l o c at i on o f  work l o ad ) 

*See Sect i on 2 . 1 . 2 .  

· 2 . 2 . 1  P antex  P l an t  Alternat i ve 

TABLE  2 . 2 - 1  

S UMMARY O F  ALTERNAT I VE S  

E s t i mat ed 
Dates for 
Comp l et i on of 
Construct i on 

1982 - 1 987 

199 1 - 1993 

1993- 1996 

1985 

1993- 1996 

1993-1996  

Est i mat ed 
Cost 

( $ Mi l l i on s )  
( 1981 v a l u es )  

198  

664  

1 2 39 

53  

2 1 6  

1488 

1552  

Operat i ona l  Rel i ab i l i ty 
Des i gn Leve l *  

Ex i s t i ng faci l i t i es and 
Current Cr i t er i a app l i ed 
to new construc t i on on l y  

Current C r i t er i a  app l i ed 
to upgrad i ng and new 
construct i on 

Enh anced Goal s for new 
construc t i on 

Ex i st i ng f ac i l i t i es ,  
C urrent Cr i t eri a app l i ed 
o n l y  to f ac i l i t i es 
c u rrent l y  under con
struc t i o n  

E x i s t i ng fac i l i t i e s ,  
Current Cr i ter i a  app l i ed 
o n l y  to new construc t i on 

E n h anced Go a l s  for new 
construct i o n  

E n h anced Go a l s for new 
construct i on 

The P an tex P l ant Al ternat i ve i nc l u des four opt i ons . The f i rst t hree opt i ons prov i de var i ous  l eve l s 

of operat i on a l  re l i ab i l i ty .  Th e fourth  opt i on assumes cont i nu i ng operat i ons  i n  t he  ex i st i ng fac i l i t i es 

and t h at no new construct i on i s  begun aft er 1982 . It i s  def i ned  as t he " No Act i on"  a l tern at i ve for t he  

purpose of  t h i s  env i ronmenta l  impact st atement . T he  cost  i nd i c ated  for  t h i s opt i on i s  associ at ed wi t h  the  

construct i on projects  t h at c urrent ly  are  underway. 
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2 . 2 . 1 . 1  Opt i on 1 --New Construct i o n  

Opti on 1 assumes cont i nu i ng operat i ons i n  ex i s t i ng fac i l i t i es and construct i on o f  1 1  n ew projects . 

These projects are expected to be con structed i n  the  per i od  from 1982 through  1988 as shown i n  Tab l e  2 . 2 . 1- 1 .  

These p rojects a re i ntended to meet the Current Cr i teri a .  Exi s ti ng s tructures wi l l  conti n ue  to b e  used  

a n d  wou l d  not necessa r i l y  meet  a l l the requ i rements of  the Curren t  Cri te r i a  for  new con s truct ion . The 
tota l cost for the 11 p rojects was e s t imated for the Draft Env i ronmental  Impact S ta tement  as  $196 m i l l i on .  
E s timates for the cons truction  p rojects a s  of June  1 983 s how a n  overa l l decrease  o f  about 9 percen t  
i n  t h i s  cost .  The d i fference i s  not l a rge enough t o  warrant  reeva l ua t i o n  of soc i oeconomic  impacts . 

There fore , the $ 1 96 m i l l i on i s  used for th i s  F i na l  Envi ronme n ta l  Impact S tatement .  Razi ng the o l d  

b u i l di ngs  wou l d  cost approximate l y  $ 2  mi l l i on ,  bri n g i n g  the total cost for th i s  opt ion  t o  $ 1 98 mi l l i on .  

Projects 1 t hrough 5 and Project 10 are nuc l ear weapons operat i ons f ac i l i t i es .  They i nc l ude the  con

struct i o n  of add i t i on a l  As s emb ly  Ce l l s  and  As semb l y  Bays and  var i ous  re l ated s upport fac i l i t i es as 

l i sted . 

No . 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

TABLE 2 . 2 . 1 - 1  

PANTEX PLANT ALTERNAT I VE ,  OPTI ON 1 :  N E W  CONSTRUCT I ON 

F ac i l i ty 

Product i on and Ass emb l y  Fac i l i t i es ,  
2 assemb l y  cel l s ,  7 assemb l y  b ays , 
1 l i n ac b ay, HE serv i ce mag az i n e ,  
7 product i on mag azi nes 

Weapons Assemb l y  F ac i l i t i es ,  2 ass emb l y  
c e l l s ,  7 assemb l y  b ays , 1 l i nac  bay 

Weapons As semb l y  F ac i l i t i es ,  1 assembl y  
c e l l ,  4 as s emb ly  bays 

Weapons Assemb l y  Fac i l i t i es ,  1 as s emb l y  
ce .l l ,  9 as s emb l y  bays 

Remote Ho l e-Dri l l i ng F ac i l i ty and Ag i ng 
F ac i  1 i ty 

H i gh-Exp l o s i ves Dev e l opment Mach i n i ng 
F ac i l i ty 

U n i versal  P i l ot P l ant 

A l t ern ate E nergy Source Project 

Mai n Substat i on 

E xp l o s i ves Stag i ng F ac i l i ty 

I nter im Tes t - F i re F ac i l i ty 
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Approx i mate 
Cost 
( $M )  

23 . 0  

4 1 . 0  

24 . 5  

28 . 3  

5 . 6  

10 . 6  

1 2 . 6  

46 . 6  

3 . 3  

0 . 7  

0 . 7  

Approx i mate 
Const ruct i on 

P er i od 

09/81 - 07/83 

12 /83 - 04/86 

12 /83 - 04/86 

12 /83 - 04/86 

12 /82 - 03 /84 

07/82 - 03/84 

Not d et erm i ned 

04/85 - 10/88 

08/83 - 04/85 

03 /82 - 08/83 

Operat i ona l  
target 07/83 



The two As semb ly  Cel l s  now under construct i on as part of Proj ect l wi l l  be s i m i l ar i n  des i g n  

ex i s t i ng Gravel Gert i es .  Th ese two assembly cel l s  wi l l  l im i t  t h e  pot ent i al re l ease of rad i o act i ve 

mater i al s to t he  degree req u i red by t he  Current Cr i t er i a .  Det a i l ed quant i t at i ve i nformat i on o n  t he  

f i l teri ng c apab i l i t i es of  the g r avel  roof was pro v i ded by an  actual f i e l d  test conducted at the Nev 

Test S i t e . Th i s  test was performed with a f u l l -s i zed structure u s i ng maxi mum l i m i t s  of h i gh exp l o s i  

The add i t i o nal new assemb ly cel l s  i n  the other proj ects wi l l  b e  n ew-des i gn Gravel Gert i e  st ruct 

These new-d e s i g n  Gr avel  Gert i e  structures wi l l  have heavy b l ast doors and wi l l  be  b u i l t  to the  prov 

des i gn tested at the Nevad a  Test S i t e  to l i m i t  the  rel ease of r ad i oact i ve mater i al from an 

detonat i o n .  

The As semb l y  B ays now under construct i on as p art of Proj ect l have heav i ly  re i nforced concrete 

The remai nder of the new As semb l y  Bays wi l l  be ess ent i a l l y the s ame as the ex i s t i ng earth-sep ar ated 

Assemb ly B ays . Both types of new As semb ly  Bays w i l l  h ave conc rete s l ab ,  earth-co vered roofs s i mi l ar to 

those  on the ex i st i ng eart h -covered As semb l y  Bays . Th i s  des i g n meets current c r i t er i a .  

Proj ects 6 and 7 ( proj ect 7 i s  b e i ng con s i d ered for l ater fund i ng )  are f ac i l i t i es to be bu i l t  i the  

H i g h -E xp l o s i ves Researc h and  Deve l opment ar ea . These fac i l i t i es wi l l  i nc l ud e  remote contro l l ed h i g h  

exp l os i ve mach i n i ng bays t o  prov i de greater operat i onal  rel i ab i l i ty and w i l l  b e  u sed for synt hes i s  h i g h 

exp l o s i v es and dev e l opment of new h i g h -exp l o s i v e  manufactur i ng proces s es . Both  proj ects are bas i c a l y 

repl acement fac i l i t i e s .  

Project 8 i s  a smal l cogenerat i on p l ant produc i ng e l ect r i c al power ( up t o  2 . 9  meg awatt s )  and s am . 

I t  wo u l d  rep l ace the  ex i st i ng o l d  power p l ant . Th i s  p l ant i s  c urren t l y  be i ng p l anned as a gas-f i red 

fac i l i ty wi th a fuel  o i l  b ack u p ;  however ,  the  p l ant wi l l  be des i gned to ret a i n  the fut ure opt i o n  to se 

coa l . Th e coal -f i red opt i on wou l d  res u l t  in  the greatest env i ronmenta l  impact , and therefore , t he c a l 

f i red opt i on i s  anal yzed i n  th i s  E n v i ronmenta l  Impact St atement .  Coal storage and h and l i n g  fac i  l i t i  

wo u l d  i nc l ude  a new ra i l l i n e ;  a ra i l road coal  c ar u n l o ad i ng fac i l i ty ;  a coal  p i l e ,  conveyors , and d ash 

hand l i ng fac i l i ty;  and an ash-sett l i ng area .  Th i s  new p l ant wou l d  be des i gned to meet the ap p l i c ab l  

E n v i ronment a l  Protec t i on Ag ency and Texas  Ai r Contro l Board stand ard s .  Bagho u s e  f i l ters wo u l d  c l ean f l ue 

g as before d i scharge .  

Project 9 i s  a new power s ubstat i on i nc l ud i ng swi tchgear , a trans former , a c ap ac i tor b a n k ,  ut i l  ty 

meter i n g ,  d i s tr i but i on equ i pment , and ons i t e  power l i nes for connect i on to l oca l  ut i l i ty and ex i st i  

P l ant d i str i b ut i on systems . 

Proj ect l l  i s  a n ew h i gh-exp l os i ve test-f i re f ac i l i ty des i gned to cont a i n  the detonat i on prod 

a new type of test shot i nvo l v i ng both beryl l i um and depl eted uran i um .  ( Beryl l i um h as not been i nvo 

in prev i ous test shots . )  T h i s  f ac i l i ty w i l l  cont ai n the h i g h -press ure g as over a l ong per i od of t i  

perm i t  settl i n g  o f  p art i cu l ate matter and wi l l  b l eed off t he  gas throug h  h i gh -eff i c i ency-part i cu l ate  

( HEPA)  f i l ters . These f i l t ers are  at  l east 99 . 97 pe rcent effect i ve in  remov i ng part i cu l a tes . Th i s  

prevent beryl l i um and  dep l e ted u ran i um emi s s i ons  to the env i ronment .  Beca use the new  fac i l i ty w i l l  

of 

to 

ve no  
emi s s i ons except f i l tered detonat i on g as es and  vapors (most ly  water ,  n i trogen , and  c arbon d i o x i d e ) , t 

w i l l  comp l y  w i t h  Texas St at e Ai r Qu a l i ty St and ard s .  Th e fac i l i ty i s  b e i n g  des i gned to cont ai n o n l y  h e  

new t est shots w i th beryl l i um and re l at i ve ly smal l amounts o f  h i gh exp l o s i ves . T h e  test shots i n vo l  i ng 

on l y  depl eted uran i um wi l l  cont i nu e  to be performed i n  the open as h as been done i n  the  past . 
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2 . 2 . 1 . 2  Opt i on 2 - -Major Upgr ade 

The P antex P l ant A l ternat ive  Opt i on 2 wou l d  i nvo l ve a major upgr ad i ng of the n uc l ear we apons  

operat i ons  are a  and  t h e  h i g h -exp l o s i ves devel opmen t  are a .  Th i s  opt i on as s umes  t he  pr ior  comp l et i on of  

Opt i on 1 ( new construct i on )  descr i bed above and proposes add i t i ona l  new f ac i l i t i es and refurb i s hment of 

ex i st i ng fac i l i t i es .  Many of t he  ex i st i ng fac i l i t i es wo u l d  be repl aced or mod i f i ed to accommod at e  l ess 

h az ardous operat i ons . Once rep l aced ,  the  o l der f ac i l i t i es cou l d be decomm i s s i oned and removed . The 

add i t i ona l  new construct i o n  co u l d  be st arted between 1986 and 1988 . Construct i o n  wou l d  take abo ut 5 years 

and cou l d be compl eted between 1991 and 1993 . Upon comp l et i on ,  the ent i re p l ant wou l d  meet the Current 

Cr i ter i a app l i c ab l e  to new construct i on for protec t i v e  des i gn features ( Sect i on 2 . 1 . 2 ) . Th e es t i mated 

costs for the add i t i onal  construc t i on are about $466 m i l l i o n ,  br i ng i ng the total e s t i mat ed cost , i nc l ud i ng 

p r i or comp l et i on of Opt i on 1, to about  $664 m i l l i on .  

The ex i st i ng h i gh-exp l os i ve fabr i c at i on area now hou sed i n  Wor l d  War I I  struct ures wo u l d  be tota l l y  

rep l aced by a new fabr i c at i on comp l ex .  Th i s  new comp l ex wo u l d h ave  bays o f  a monol i th i c  re i n forced des i g n 

for h i gh-acci dent pote n t i a l , h i gh-exp l os i ve opera t i ons . The new bays for modera te acc i dent  poten t i a l  

h i gh-exp l o s i ves opera t i ons wo u l d  b e  earth covered a n d  roof ven te d .  

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

ex i s t i ng earth-covered assemb l y  bays for l ower - h az ard operat i ons  or w i t h  l ower l i m i t s  o n  al l owab l e  

q u ant i t i es of h i gh exp l os i ves . The new assembl y  ce l l s  wo u l d  be new-des i gn Gravel Ger t i e  struct ures . Th e 

n ew as semb l y  b ays wou l d  be s i mi l ar to the  ex i s t i ng earth-covered bays . Operat i on a l  eff i c i ency wo u l d  

i mprove comp ared w i th the current f ac i l i t i es bec ause materi al hand l i ng d i st ances wou l d  decrease by 

approx imate ly  80 percent i n  most  new f ac i l i t i es .  Wi t h  some mod i f i c at i on and expan s i o n ,  most  of the  

s upport f ac i l i t i es wou l d  con t i nue to be  used . 

Most of the  ex i st i ng f ac i l i t i es i n  the  H i gh-Exp l os i ves Devel opment Area  wou l d  be repl aced by new 

f ac i l i t i es . New fac i l i t i es wo u l d  i nc l ude a h i gh -exp l os i v es formu l at i on fac i l i ty ,  a h i g h -exp l o s i ve 

pres s i ng faci l i ty,  a spec i al projects fac i l i ty,  a mater i al anal ys i s  l aborat ory, and a h i g h - exp l o s i ves 

an a l ys i s  f ac i l i ty .  

2 . 2 . 1 . 3 Opt i on 3--Major Rep l acement 

Th i s  opt i on as sumes the comp l et i on of s ub stan t i al port i ons of Opt i on 1 ( new construct i on )  to meet 

e s t ab l i shed wor k l o ad sched u l es on an i nter im  b as i s . 

Opt i on 3 i s  a comp l ete  repl acement of port i ons of t h e  P antex P l an t :  t he  h i g h - exp l o s i ve fabri c at i on 

are a ,  t he  n uc l ear weapon as s em b l y/d i s assemb l y  are a ,  and t he  h i g h -exp l o s i ves dev e l o pment are a .  

I n  al l c as e s ,  the n ew fac i l i t i es wou l d  meet t h e  Enh anced Goal s for operat i o nal re l i ab i l i ty des i gn 

fea tures. Operat i on a l  effi c i en cy wou l d  improve the mos t  compared wi t h  ex i s t i n g  fac i l i t i e s  because 
materi a l s - h an d l i ng d i st ances wou l d  dec rease by 80 percen t .  I n  add i t i o n ,  t hese new fac i l i t i es wou l d  

pro v i de  the  h i g hest  degree of acc i dent  mi t i g at i o n .  

The new construct i on cou l d  b e  s t arted between 1986 and 1988 . Construct i on wou l d  take  7 t o  8 years and 

co u l d  be comp l eted between 19 93 and 1996 . As part of Opt i on 3, the  exi s t i n g  fac i l i t i es wo u l d  be  
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decomm i s s i o ned and removed . E s t i mated costs for the  add i t i o na l  c o nstruct i o n are $ 1 , 139 mi l l i o n , br ng i ng 

the  total est i mated costs ,  i nc l ud i ng pr i or comp l et i on of some projects i n  Opt i on 1 ,  to $ 1 , 239 

The h i gh-exp l os i ves fabr i c at i o n port i o n  of the  al l - new fac i l i ty wou l d  be s i m i l ar to the new 

struct ures proposed u nder Opt i o n  2 .  Al l of the  bays wou l d  be of t he  mo nol i t h i c  rei nforced -co ncret e 

The we apo ns assemb l y/d i s assemb l y  area of t he  al l - new f ac i l i ty wo u l d  emp l oy some of t h e  s ame 

str uct ures proposed u nder Opt i o n  2 .  Th e new as semb l y  cel l s  wou l d  be new-des i g n  Gr av e l  Gert i e  str 

Assemb ly b ays i n  the  al l - new f ac i l i ty wou l d  be mo no l i t h i c  re i nforced-co ncrete new-des i g n  b ays . 

The h i gh-exp l os i ves devel opme nt area wou l d  be repl ac ed comp l et e ly  by a mod u l ar struct ure b ased 

s ame type of b ay des i g n  descr i bed above for the  h i gh -exp l os i ves fabr i c at i o n  are a .  Al l faci l i t i es 

meet t he E nh anced Goa l s  for protect i ve des i g n f eat ures . 

Opt i o n  3 assumes the co nt i nued use  of ex i st i ng fac i l i t i es i n  other p arts of the  P l ant . These nc l ude  

the  temporary ho l d i ng area ,  the test  f i re and burn i ng gro u nd s ,  the water supp l y  syst em and sewage 

treatment p l ant , and some warehouses . The A l t er nate E nergy Source Proj ect from Opt i o n 1 al so wou l d  

used . 

2 . 2 . 1 . 4  Opt i o n  4--Ex i s t i ng F ac i l i t i es O n l y  

Th i s  opt i o n as s umes c o nt i nu at i o n  o f  c urrent operat i o ns a t  t h e  P a ntex P l a nt i n  t h e  ex i s t i ng f ac l i t i es 

a nd those  new faci l i t i es al ready u nder construct i o n  by the end of 1982 (Tab l e  2 . 2 . 1 ) . ( Project 7 

schedu l ed to st art c o nstruct i o n i n  1982 . It was postpo ned , b ut i t  i s  st i l l  i nc l uded i n  Opt i on 4 ause 

it  is  a n  import ant repl aceme nt f ac i  1 i ty to mai nt a i n current c ap ab i  1 i t es . )  I n  al l c ases , the  new 

c o nstruct i o n wo u l d  meet the  Curre nt Cr i t er i a  for protect i ve des i g n features ( Sect i o n  2 . 1 . 2 . ) .  For 

anal yz i ng soc i oec o nom i c  impact s ,  the work force is as s umed to rema i n at the curr e nt s i ze .  

Opt i o n  4 repres e nts the  " No Act i o n" a l t er nat i v e .  The P a nt ex P l ant h as been  i n  operat i on for 

30 years ; conti nued  operati ons i n  the exi s t i ng  faci l i ti e s  repres ent  the l ea s t  change from c urrent 

c o nd i t i o ns ,  t h at i s ,  ma i nte nance of the  status  quo . The fac i l i t i es and operat i o ns are those descri  i n  

t h e  i ntroductory p art of Ch apter 1 .  Opt i o n  4 prov i des ro improveme nt s i n  operat i o na l  rel i ab i l i ty 

features for  the ex i st i ng f ac i l i t i es .  The ex i st i ng fac i l i t i es do  not offer the  f u l l l evel  of 

t h at wo u l d  be requ i red of new fac i l i t i es co nst ructed to meet t he  Curre nt Cr i t er i a ( Sect i o n  2 . 1 . 2 ) . 

2 . 2 . 2 I owa Army Amm u ni t i o n  P l a nt A l t e r nat i ve 

The 7 , 800-hect are ( 1 9 , 300- acre ) I owa Army Ammu ni t i o n P l a nt ,  approx i mate l y  16 k i l ometers ( 10 m i l 

west of downtown Bur l i ngt o n  ( F i g .  2 . 2 . 2 -A ) ,  Iowa , i s  now oper at ed for t he  U . S .  Army to prod uce  

c o nvent i o nal mu ni t i o ns for t he m i l i t ary. A port i on of  t h i s  p l ant was u s ed from 1947 t hrough 1975  b 

predecessors  of t he  Dep artment of E nergy for prod uct i o n  of nuc l ear we apo ns before co nso l i d at i ng the 

nuc l ear weapo ns operat i o ns at the  P a nt ex P l ant . Thus , some of the spec i al f u nct i on fac i l i t i es -- ass  ly  

cel l s  a nd as semb l y  bays - - s i m i l ar to  those  ex i st i ng at  the  Pantex P l a nt cou l d  be co ns i dered for  reus 

Al so ,  t here are many rel ated s u pport fac i l i t i es t h at cou l d  be cons i dered for j o i nt use i n  s u pport 

c o nt i nu i ng Army operat i o ns and rel oc ated Dep artme nt of E nergy nuc l ear weapo ns operat i o ns .  
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F i g ure 2 . 2 . 2-A . Reg i o n al sett i ng of Iowa Army 
Ammun i t i on P l ant . Th e c i rcl e i s  an 80-mi l e  
( 1 30- k i l omet er )  rad i us cent ered on t he 
P l ant s i t e .  
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Th e Iowa Army Ammun i t i on Pl ant Al t ernat i v e  i nc l udes  two opt i on s . Bot h  opt i on s  assume common use  of as 

many support f ac i l i t i es as wou l d be pr act i c ab l e  under a j o i nt-man agement agreement between the U . S .  

and t h e  Department o f  En ergy . Th e f ac i l i t i es t h at wou l d  f a l l under th i s  category i nc l ude exi st i ng 

t emporary ho l d i ng bunkers ,  h i gh-exp l os i v es waste d i sposal i nc i nerat ors , and ex i st i ng b as i c  u t i l i t i es 

systems . Th e f i rst  opt i on al so assumes reuse of the  spec i a l purpose f ac i l i t i es .  Th e second opt i on 

assumes construct i on of an a l l - n ew fac i l i ty .  Both opt i ons meet the  requi rement for cont i n u ed n uc l e  

weapons operat i ons and t he  estab l i s hed i ncre ased-work l oad schedul e .  

2 . 2 . 2 . 1  Opt i on 1 - -P art i a l Re l ocat i on of Work l oad 

Opt i on 1 i s  a part i al re l ocat i on of n uc l ear weapons operat i ons from the  P an tex P l ant to the  I Army 

Ammun i t i on P l ant . I n  add i t i on to the  jo i n t  use  of support faci l i t i es ,  t h i s opt i on assumes the reuse of 

the port i on of t he I owa Army Ammun i t i on P l ant formerly us ed for n uc l ear weapons operat i ons . Th i s  wo l d  

i nc l ud e  both d i rect reu s e  of ex i st i ng f ac i l i t i es w i t h  vary i n g  degrees of refurb i shment and some new 

construct i on .  Thus , the operat i ona l  re l i ab i l i ty and acc i dent m i t i g at i on c apabi l i t i es of the structu  es 

wo u l d  be a mi xture of Ex i st i ng Fac i l i t i es and Current Cr i ter i a ( Sect i on 2 . 1 . 2 ) . Th i s  opt i on as sumes t h at 

ap prox imat e l y  25 percent of the  work l oad projected for 1985 and beyond wou l d  be hand l ed at t he I owa 

Ammun i t i on P l ant and 75 percent wo u l d  be hand l ed at the  Pantex Pl ant . 

The spec i al - purpose and other pre v i ous ly  used f ac i l i t i es are be i ng used c urren t l y  for a v ar i ety 

U . S .  Army operat i ons  i nc l ud i ng mun i t i ons  product i on ,  researc h ,  warehous i n g ,  and reserve fac i l i t i es 

mob i l i zat i on .  Sever al of the ex i st i ng Gravel Gert i e  st ructures , i dent i c al  to those  at the  P antex P l  

wou l d  b e  ref urb i shed wi t h  improved b l ast  doors and used as assemb l y  ce l l s ;  t h e  other Grave l  Gert i es 

be used as assemb l y  b ays . Some of t he exi s t i ng earth-covered assemb ly b ays wou l d  be reused and add i 

assemb ly  b ays wou l d  be con s tructed . 

H i gh-exp l os i ves f abri c at i on wou l d  be accomp l i shed i n  f ac i l i t i es prev i ou s l y  u sed for s uch opera 

The best remai n i ng struct ures wo u l d  be sel ected from the ex i st i ng be l ow-ground and above-ground b ays 

prov i de an adeq u ate n umber of b ays for h i gh-exp l os i ves fabri c at i on . Other st ructures t h at wou l d  be ed 

i nc l ude i nert as semb l y  and storage areas , l aborat ory areas , rad i ography fac i l i t i es ,  mach i ne shop  and 

rep a i r  fac i l i t i es ,  a steam generat i on p l an t ,  a ch angehouse and c afeteri a ,  and several admi n i strat i ve and 

t echn i c al b u i l d i ngs . 

The P antex P l ant wou l d  con t i nue to operate  i n  i ts ex i st i ng f ac i l i t i es and the new fac i l i t i es al ady 

under construct i on i n  1982 (Tab l e  2 . 2 . 1 - 1 ) . These s tructures are a s s umed to be comp l eted and  used the 

P antex P l an t .  

The f i na l  major f e ature o f  t h e  I owa Army Ammun i t i on P l ant Opt i on 1 i s  t he n eed t o  pro v i de a l  

rep l acement f ac i l i t i es for t he  d i sp l aced U . S .  Army operat i ons . 

spec i f i c  l o ad i ng c apabi l i t i es and pres s - l o ad i ng c apac i t i es import ant to the i r prod uct i on req u i  

( USDOE 1981B ) .  Th e rev i ew of fac i l i t i es undertaken f o r  t h i s  env i ronmenta l  i mpact  st atement al so 

i dent i f i ed research and deve l opment funct i ons and s i gn i f i cant space be i ng mai n t ai ned i n  read i ness 

mob i l i zat i o n .  Th ese wo u l d  have  to  be repl aced . A pre l im i n ary eval u at i on i nd i c ates  t h at the  Army 

rep l acement f ac i l i t i es wou l d  cost about $ 100 m i l l i on .  

The est i mated costs for refurb i s hment and new construct i on to res ume n uc l ear weapons operat i ons are 

about $63  m i l l i o n .  Th e costs for the new construct i on assumed to be comp l eted at the Pantex P l ant 
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th i s  opt i on are about $53 m i l l i o n .  Therefore , the  est i m at ed tot a l  costs for impl ement at i on of al l of th i s  

opti on wou l d  b e  about $216 m i l l i o n .  Most o f  the  req u i red construct i on pro bab ly  c o u l d  b e  accomp l i sh ed by 

1985 . 

2 . 2 . 2 . 2  Opt i on 2 --Al l -New P l ant 

T h i s  opt i on assumes the comp l ete re l oc at i on of al l Dep artment of Energy nuc l e ar weapons operat i ons  

from the  Pantex Pl ant to an  al l - n ew p l ant l oc at ed w i th i n  t he  I owa  Army Ammun i t i on P l ant . Th e al l -new 

p l ant is  ass umed to be the  s ame conceptual  des i gn as proposed for the  major rep l acement opt i on at the  

Pantex  P l ant ( P antex P l ant Al t ern at i ve ,  Opt i on 3 ) . Th e ent i re f ac i l i ty wo u l d meet the  Enh anced Go a l s for  

operat i o n al re l i ab i l i ty and  acc i dent m i t i g at i o n .  Th i s  opt i on wo u l d  not requ i re mov i ng the  Army operat i ons  

from the  former ly  used nuc l e ar weapons f ac i l i t i es .  Test  f i r e  areas , h i g h-exp l o s i ve d i s pos al  f ac i l i t i es ,  

exp l os i ve h o l d i ng areas , and other support funct i ons  wou l d  be s h ared with  t he  Army . 

The al l - new p l ant woul d be l oc at ed i n  a c urrent l y  undevel oped port i on of the I owa Army Ammun i t i on 

P l ant . To prov i de s p ace  and process heat i ng ,  a coal - f i red cogenerat i on p l ant ( t h e  s ame as i dent i f i ed as 

Proj ect 8 i n  P antex P l ant a l ternat i ve ,  Opt i on 1 )  wo ul d be b u i l t c l ose to the  a l l - n ew p l ant . A n ew 

s an i t ary sewage  treatment f ac i l i ty wo ul d al so be requ i red . Depen d i ng on when a dec i s i on co u l d  be made to 

imp l ement t h i s  opt i on ,  some port i ons of the P antex P l ant Al ternat i ve ,  Opt i on 1 ,  wou l d  al ready be under 

construct i o n .  The s e  fac i l i t i es wo u l d  be u sed for cont i n u i ng operat i ons  over the  next several  years . 

Thus ,  some construct i on i mp acts and ad d i t i on al costs wo u l d  be i nc urred at the  P antex P l ant before al l 

oper at i ons cou l d be transferred to the  Iowa Army Ammun i t i o n  P l ant . Th e termi n a t i o n  of operat i ons at t he  

P antex P l ant i s  d i s c u ss ed i n  Sect i on 2 . 2 . 4 . Th i s  opt i on cou l d  probab ly  be compl eted wi t h i n  the  s ame 

per i od e st imated for impl emen t i ng  the major repl acement opt i on at t he  Pantex P l ant ( P antex Pl ant 

A lternat i ve ,  Opti on 3 ) . 

The e st i mated cost for the  construct i on and refurb i s hment of f ac i l i t i es at the I owa Army Ammu n i t i on 

P l ant i s  $ 1 , 318  mi l l i o n .  Ad d i t i on a l  e s t i mated costs i nc l ude $32 mi l l i on for t emporary ho l d i ng fac i l i t i es ,  

$7 m i l l i on for secu r i ty,  $16  m i l l i on for add i t i ona l  roads , $42 m i l l i on for e l ectr i cal  and water 

d i str i but i on systems and a s an i t ary sewage treatment p l ant , and $20 mi l l i on for decon t am i n at i on and 

decomm i s s i on i ng of the P antex P l ant . The costs for new construct i on as s umed to  be comp l eted at the P antex 

P l ant are $53  mi l l i on .  Th e tot a l  e st imated cost of th i s  opt i on i s  $ 1 , 488 m i l l i on .  

2 . 2 . 3  H anford S i te Al ternat i ve 

The Hanford S i te al tern at i ve as s umes b u i l d i ng an al l -new pl ant w i t h i n  t h e  1 4 7 , 800-hectare ( 360 , 100-

acr e )  Dep artment  of Energy Hanford Si t e  near Ri c h l and , Was h i ngton ( F i g .  2 . 2 . 3-A ) . Th e Hanford Si t e  was 

s e l ected as a new l oc at i on for an a l l - new p l ant by a deta i l ed s u i tab i l i ty eva l u at i on of poten t i al s i tes 

( LATA 1981 ) . 

The new construct i on wo u l d  be essent i al l y i d ent i ca l  to t h at proposed i n  P antex P l ant Al ternat i ve ,  

Opt i on 3 ( Major Rep l acement , Sect i on 2 . 1 . 1 . 3 ) . Th i s  opt i on wou l d  resu l t  i n  meet i ng the  En h anced Goa l s for 

operat i onal  re l i ab i l i ty and protect i ve des i gn features . Re l ated support f ac i l i t i es al so wou l d  h ave to be 

con structed at the Hanford S i t e ,  as no such  fac i l i t i es now ex i s t there . Th ese  i n c l ude tempor ary ho l d i n g 

areas , test f i r i ng s i te s ,  and waste h i g h - exp l o s i ves d i sposa l  fac i l i t i es .  A coa l - f i red , cogenerat i on p l ant 

( th e  s ame as i d ent i f i ed as Project 8 i n  the Pantex P l ant Al ternat i ve ,  Opt i on 1) wo u l d be b u i l t  c l os e  to 
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F i gure 2 . 2 . 3-A .  
The c i rc 1 e  i s  an  80- mi 1 e  ( 1 30 -ki 1 omet er )  
cent ered on  t he P 1  ant s i t e .  
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the  al l -new pl ant for e l ectr i c i ty and space  and process heat i ng .  A san i t ary sewage treatment fac i l i ty al so  

wou l d  be  b u i l t .  

Some port i ons of the  P antex P l ant Al ternat i ve ,  Opt i on 1 ( New Construct i on ) ,  wou l d  be under  

const ruct i on al ready . These  structures wou l d  be needed for cont i n u i ng operat i ons over t h e  next  several  

years . Th u s ,  some const ruct i on i mp acts and add i t i ona l  costs wou l d  be i nc urred at the  P antex P l ant before 

a l l operat i ons  cou l d  be transferred to  t he  Hanford Si t e .  The term i n at i on of operat i ons  at the Pantex 

P l ant i s  d i scu ssed i n  Sect i on 2 . 2 . 4 .  Th i s  opt i on probab l y  cou l d  be compl eted w i t h i n  the s ame 10- to 

1 3 -year per i od est imated for imp l emen t i nq the major rep l acement option  at  the Pantex P l a n t  ( Pan tex P l ant  

Al ternat i ve ,  Opti on 3 ) . 

The est i mated costs of the  H anford S i te al t ern at i ve i nc l ude $ 1 , 379 m i l l i on for nuc l ear weapons  

operat i on fac i l i t i es ,  $33 mi l l i on for  temporary ho l d i ng faci l i t i es ,  $7  mi l l i on for  sec u r i ty ,  $ 16  m i l l i on 

for ad d i t i onal  road s ,  $44 m i l l i on for e l ectri c al  and water d i st r i b u t i on systems and a s an i t ary s ewage 

treatment pl ant , and $20 m i l l i on for the d econt ami nati on and decommi s s i on i ng of the Pantex P l ant . Th e 

costs for new construct i on ass umed to be comp l eted at the P antex P l ant under t h i s  opt i on are $53  m i l l i on .  

The  tot al  cost of th i s  a l ternat i ve i s  $1 , 552  mi l l i on . 

2 . 2 . 4 Term i n at i on of a l l Dep artment of Energy Nuc l ear Weapons Operat i ons at the  P antex P l ant for  

Compar i son P u rposes 

Termi n at i on of operat i ons at P antex P l ant is addressed to prov i de a bas i s  for eva l u at i ng t h e  

e n v i ronmenta l  consequences of  the  Iowa Army Ammun i t i on Pl ant Opt i on 2 and t h e  Hanford S i te  Al t ern at i ve 

t h at i nc l udes c l o s i ng the P antex P l ant . An i mmed i ate  shutdown of t he  P antex P l ant wou l d  i nvo l ve remov i ng 

a l l equ i pment , shutt i ng down power systems , l oc k i ng doors , and l e av i n g ,  and i t  i s  es t i m at ed to cost 

$13 mi l l i o n .  Th i s  wou l d keep the fac i l i ty potent i a l ly usa b l e  for other government  opera ti ons , subsequent 

remob i l i z at i on to perform n uc l ear weapon mai ntenance and reti rement operat i on s ,  or the  poss i b l e sa l e or 

l ease to pr i v ate i nd ustry . A more extens i ve shutdown wou l d  i nvo l ve c l eanup of a l l  h i gh-ex p l o s i ves 

res i dues  and demo l i t i on of al l structures . L i m i ted c l eanup  and res torat i on of  some port i ons of the  s i t e  

( such as dep l eted uran i um i n  t h e  test - f i r i ng areas and t h e  h i gh-exp l os i ves d i spo s al areas ) wo u l d  be 

n eeded . Th i s  act i on is es t imat ed to cost at l east $20 mi l l i on .  Once  such a c l e anup  and demo l i t i on were 

accomp l i s hed ,  the s i te cou l d  be u sed s afe ly  for al most any purpos e ,  from f arm i ng and ranch i ng to some 

ent i re l y  d i fferent i ndustr i a l  operat i o n .  The cost of con struct i on t h at i s  al ready underway at the  Pantex 

P l ant i s  $53  m i l l i on .  The est imat ed tot al cost of term i n at i on i s  $73  mi l l i on .  

2 . 3  E N V I RONMENTAL EFFECTS OF NORMAL OPERAT IONS  I N  PLANT FAC I L I TI E S  AND NEW  CONSTRUCT I O N  

Th i s  sect i on s ummar i zes e nv i ronmental i mp acts from normal operati ons and constr uct i on as soc i ated w i t h  

each of  t he  al tern ati ves . Th e eva l u at i ons  are presented i n  comparat i ve form to  emp h as i ze contrasts or 

s i mi l ar i t i es between the  a l ternat i ves . 

Major env i ronmental  top i c al areas are tre ated i n  sep arate s ubsect i ons w i th comparat i ve i nformat i on on 

a l l al ternat i ves conta i ned wi th i n  that top i c .  Th i s  s ame p attern is used i n  Ch apters 3 and 4 to ai d i n  

cross-referenc i ng for add i t i on al det ai l .  The major top i ca l  areas i nc l ude the  f o l l ow i n g ; 
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Ai r 

Water 

Terrestr i a l  Resources 

E c o l ogy 

Land  Use and Agr i c u l t ure 

E nv i ronmenta l  Rad i at i on and Rad i oact i v i ty 

En ergy Res o urces 

Emp l oyment and Pop u l at i on 

Econom i c s  

Commun i ty Res o urces 

C u l t u r a l  Resources and Nat i ve Amer i c ans  

Heal th  and  S afety 

Most of the i nformat i on i n  t h i s  i mp act st atement pertai n i ng to c u rrent cond i t i ons i s  b ased on d at a  

for c al endar year 198 1 .  Th i s  was done t o  prov i de a common bas i s  for comp ar i sons . I n  the  p art i c u l  c ase  

of  economi c cond i t i on s ,  some c h an ges h ave occu rred i n  1982 t h at undou bted ly  h ave affected q u an t i t  

v a l ues  for such  t h i ngs  a s  unemp l oyment and s a l es . However , for economi c s  as we l l a s  other are as the 

n atural  or soc i al env i ronment , t here is no reason to be l i eve t h at u se of 1982 c a l endar year d ata  

c h ange  any fundament a l  conc l u s i ons . 

2 . 3 . 1  A i r  

Ai r q u al i ty at al l three s i tes i s  genera l ly  good . Amb i ent a i r  concentrat i ons o f  po l l u t ants f om 

n u c l ear weapons operat i on s  are q u i te sma l l (typ i c a l l y  l ess  t h an 1 percent ) compared wi t h  Federal  state 

st and ards ( Sect i on 3 . 2 . 1 . 1 ) . T h i s  i ncrement wou l d  not c au se a v i o l at i on of amb i ent ai r stand ards or any 

l oc at i on con s i dered under the vari o u s  al ternat i ves . 

2 . 3 . 2  Water 

Water Supp ly  

An  adequ ate water supp ly  for  n u c l ear weapons operat i ons exi sts at  a l l three l oc at i ons . 

act i v i t i es wi l l  not s i g n i f i c ant ly  affect the av ai l ab i l i ty of ei ther surf ace or ground  wqter 

to the s i te s .  The expected annual  use  of about 1 . 5  b i l l i on l i ters ( 400 m i l l i on g a l l on s ) i s  

at al l t hree s i tes . 

Water p umpage for the Pantex Pl a n t  i s  about 1 perce n t  o f  the tota l for Carson County .  The 

the Pantex Pl a n t  i s  about the s ame a s  i s  u s ed to i rri gate 490 hectares ( 1 , 200 a c re s ) o f  c rop l an d  

typical  l im i ted- i rr i g a t i on prac t i ce s  i n  t h e  a rea . An a rea e q u a l  to the e n t i re Pantex Pl a n t  s i te 

a bout 8 t i me s  more wa ter for agri c u l tura l  i rri gation  than i s  u s ed for the p l a n t  operati o n s  ( Secti 

a n d  4 . 1 . 2 . 4 ) .  

W ater u s age at t he I owa Army Ammun i t i on P l ant wo u l d  essent i a l ly  d o ub l e .  Water av a i l ab i l i ty rom the 

c i ty of  Bur l i ngton presents no prob l em .  The s ha l l ow water t ab l e  wi l l  req u i re f i tt i ng b u i l d i n g s  t h  

waterproof found at i ons and d r ai n age t i l e  systems ( Sect i ons  3 . 2 . 2 . 2 and 4 . 1 . 2 . 2 ) . 

The add i t i on a l  water u s age at the Hanford S i te wou l d  represent l ess  t h an 1 percent u s e ;  

moreov er , an abund ant supp ly  i s  av a i l ab l e  from t h e  Co l umb i a  R i ver . 
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L i qu i d  Wastes 

The P antex P l ant l i q u 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 Texas 

d i scharge  requ i remen t s .  None  o f  t h e  proposed projects wou l d s i g n i f i c an t l y  affect t h e  quant i ty ,  q ua l i ty ,  

or  po i nts of  d i scharge of t he  l i q u i d  eff l uent s .  T he  eff l uents wou l d  be s i m i l ar i n  q u ant i ty and q ua l i ty 

for each al t ernat i ve .  Th ese  eff l uents do not create  a tox i c  chem i c a l  probl em for the  Pantex P l ant , and no 

prob l em  i s  expected at e i ther al ternat i ve s i t e .  

L i qu i d  effl u ents are d i sc h arged and cont a i ned ons i te at the  P antex P l ant . Most e v aporat e ;  some 

accumu l at e  in an on s i te p l aya and h ave  been used for i rr i g at i on .  P l ant operat i ons h ave  produced no  

s i g n i f i c ant effects on the q u a l i ty of  s u rf ace or ground  water .  The q u a l i ty of  water prod uced by on s i t e  

s upp l y  we l l s  i n  t h e  Og al l a l a  aqu i fer shows n o  e v i dence of any c h ange  i n  chem i c a l  q u a l i ty s i nce  1942 , when 

the  f i rst we l l  was d r i l l ed .  

Treat ed l i q u i d  waste effl u ents wou l d  be d i scharged i nto s u rface water at the I owa Army Ammun i t i on 

P l ant ( Sect i on 4 . 1 . 2 . 2 ) .  Th es e wo u l d req u i re an E n v i ronment a l  Protect i o n  Ag ency Nat i on a l  Po l l u t ant  

D i sc h arge E l i m i n at i on System perm i t  for  d i sc h arge to  s u rf ace  water ( Sect i on 3 . 2 . 2 . 2 ) .  At  the  Hanford S i t e ,  

i nf i l t r at i on ponds wou l d  be  con structed for d i sposa l  o f  t h e  treat ed eff l uents ( Sect i on 4 . 1 . 2 . 3 ) . 

2 . 3 . 3  Terrest r i al  R esources 

N atural  resources wi l l  not be affected by normal  p l ant operat i ons at any a l ternat i ve s i t e .  

Procedures have  been est ab l i s hed for proper treatment and h and l i ng o f  rad i o act i ve o r  h az ardous was t es to 

as sure t here wi l l  be no hazard to the  offs i te env i ronment .  

The l argest vo l ume of s o l i d  waste generated at t h e  P antex P l ant i s  uncontam i n ated ord i n ary tras h ,  

c afeter i a  was t e ,  and construc t i on debr i s .  Th e s e  are adequ at e l y  hand l ed by s an i t ary l andf i l l  operat i on s .  

S i m i l ar operat i ons cou l d  b e  estab l i s h ed at e i t her a l t ern ate s i te  for t h i s  k i nd of waste wi thout creat i ng 

s i gn i f i c ant env i ronment a l  impact s .  The opt i ons  i n vo l v i ng maj or construc t i on and demo l i t i on of o l d  

b u i l d i ngs wou l d  contri bute l arger vo l umes of construc t i on debr i s  for l i m i ted per i ods of t i m e .  

O n l y  one u n i que  t errestr i a l resource i s  found at any of t h e  t hree  s i tes . T h e  l ast free-f l ow ing  reac h 

of t he  Col umb i a  R i ver passes through  the  Hanford S i t e  ( Sect i on 3 . 2 . 4 . 3 ) . 

The Hanford S i te has  s ome s o i l contam i n a t i on from rad i onucl i des a n d  h a s  s ha l l ow ground water a q u i fers 

that s how s ome con tami nati on from rad i oa ct i ve was te s  ( Sect i on 3 . 2 . 3 . 3 ) .  There i s  evi dence of s o i l and 

s ed i ment contami na t i on at the I owa Army A�u n i tfon Pl a n t  by heavy meta l s and h i gh expl o s i ves . The re i s  
a l s o  e v i dence of s h a l l ow ground water a nd s u rface water contam i nation  �Y c h emi ca l s  and h i g h exp l os i ves 

at the I owa Army Ammu n i ti on Pl a n t .  

N o  geol og i c  hazards ( s uch a s  maj or fau l ts ,  l and s u b s i dence , or h i g h  s e i sm i c  poten t i a l ) a re found a t  

e i ther the Pantex Pl a n t  or I owa Army Ammu n i t i on P l a n t .  However, fa u l ti ng h a s  recently been  found on the 

Hanford S i te con s i dered capa b l e  of tr i ggeri ng an ea rthquake (Sec t i on 3 . 2 . 3 . 3 ) .  None o f  the three s i tes 

a re known to have m i neral  depos i ts tha t cou l d  be p rofi tab l y  m i ne d .  None o f  the s i tes current ly have e ros i o n  

o r  f l ood i ng potent i a l  that m i ght  b e  aggra va te d  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 ) . 
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2 . 3 . 4  Eco l ogy 

Al l three s i tes are eq u a l l y  accept ab l e  from a pure l y  eco l o g i c al standpo i nt .  A l though  spec i e s  

d i v ers i ty v ar i es great l y  among  s i tes and three d i s t i nc t l y  separate ecosystems are i n vo l ved , none of t e 

s i tes cont a i n  u n i que h ab i tats req u i red for known threatened or end angered spec i es .  I n  addi ti on ,  none of 

the proposed s i tes adverse ly  restr i cts  known or estab l i shed  mi gratory corr i dors  used by wi l d l i f e .  

An act i ve eco l og i c al man agement program ex i sts at the I owa Army Ammu n i t i on P l ant ; however,  a d et i l ed 

t hreatened and /or  endangered spec i es ev al u at i on has  not been performed . To ensure th at no pro b l ems e i st ,  

s uch a study of the  proposed con struct i on s i te wo u l d  be nece s s ary b efore construct i o n .  Further stud i s 

are not needed at the  other two s i tes ( Sect i o n  3 . 2 . 4 ) . 

Desp i te tempor ary con struct i on-re l ated d i srupt i on ,  re l eases to the env i rons wi l l  not const i tute a 

hea l th  hazard nor wi l l  the  re l eases advers e l y  affect the  estab l i shed n atura l  food c h a i n s  at any of the 

three al ternate s i tes . Smal l port i ons  of the eco systems wo u l d  be destroyed by construct i on ;  however, none 

of the und i sturbed port i on s  of the ecosystems wo u l d  show s i g n i f i c ant adverse i mp acts  from the  destruc t i o n  

of the ant i c i p ated 2 0  hectares ( 50 acres ) o f  h ab i t at . 

2 . 3 . 5  L and  U se/Agr i c u l t u re 

L and  Use  

None of  the  Al ternat i ves or  the ir  Opt i ons s hou l d res u l t  i n  any s i gn i f i c ant c h anges i n  l and uses  

s urround i ng the  Federal  government-owned s i tes . No  new l and  wou l d  have to be acq u i red to imp l ement ny of  

the construc t i on al tern at i ve s .  Normal p l ant operat i ons  wi l l  not  res u l t  i n  negati ve l and-use  i mp acts  

Agr i c u l ture 

Normal  p l ant operat i ons s ho u l d  not affect agr i c u l t ural  pract i ces s urround i ng any of the  three s tes . 

A spec i a l study was done to eva l u ate the  impacts of potent i a l cont am i n ants  on agr i c u l tura l  products rown 

on or near the P antex P l ant ( Wenzel  1982A, B u h l  1982 ) .  Th i s  study h as s h own t h at normal oper at i ons t the  

P antex P l ant do not resu l t  in  rad i o ac t i v ity  measurab l e  above  background  l eve l s i n  any of the agr i c u l  ura l  

products ( Sect i on 3 . 2 . 5 . 1 ) . 

The H anford S i te i s  the area l east v a l u ab l e  from an agr i c u l tural  standpo i nt .  Al l crops i n  the e g i o n  

s urround i ng t h e  Hanford Si te  requ i re  s upp l ementa l  i rr i g at i on t o  grow wel l .  Th e c arryi ng  c ap ac i ty of 

n atural  range for s upport i ng graz i ng l i vestock i s  q u i te l ow ( Sect i on 3 . 2 . 5 . 3 ) . 

The area aro und the P antex P l ant i s  i nterme d i ate i n  ag r i c u l tura l  va l u e .  R ai nfa l l i s  var i ab l e  a d 

crops  frequent l y  req u i re supp l ementa l  i rr i gat i o n .  Ranch i ng i n  the reg i on i s  c h aracter i zed by cow-ca f 

operat i on s .  N at ural  r anges h ave an i ntermed i ate c arry ing  capac i ty for g r az i ng ( Secti on 3 . 2 . 5 . 1 ) . 

Of the t hree a l ternate s i tes ,  the  I owa Army Ammu n i t i on P l ant i s  l oc ated on the  most prod uct i ve 

agr i c u l t ur a l  l an d .  Th e grow i n g  season and rai nf a l l p atterns permi t growi n g  near ly  any row crop . No 

s upp l emental  i rr i gat i on i s  req u i red for crop s .  L i vestock operat i ons are run  typ i c a l l y  as sma l l feed ots ; 

t he  c arryi ng  c ap ac i t i es of ranges for grazi ng  are very h i gh ( Sect i on 3 . 2 . 5 . 2 ) . 
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P r i me and Un i que Farml and ,  as def i ned by the U . S . So i l  Co nservat i on Serv i c e ,  ex i sts at both the  

Pantex P l ant and  I owa Army Ammun i t i ons P l ant . Th i s  c l as s i f i c at i on at  the P antex P l ant is  appl 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 n v i ronment a l  R ad i at i on and R ad i oact i v i ty 

R ad i o l og i c a l  E ffects 

A l l three b as i c  a l tern at i ves are equ al l y  acceptab l e  from a rad i o l og i cal  s tandpo i nt in  that the  

effects of  normal operat i ons  are negl i g i b l e .  Th e average added l i fet ime r isk  of c an cer to an i nd i v i du a l  

wou l d  b e  l ess  than 1 ch ance i n  a b i l l i on per year o f  exposure for each of  the  three s i te s .  T h e  average 

added r i sk  of  genet i c  d i sorder in al l subsequent generat i ons  i s  l es s  t h an 1 d i sorder per b i l l i on offspr i ng 

for each s i te per year of exposure . For compar i s o n ,  these r i sks  are a l l l ess th an 0 . 001  percent of t hose 

from natural  b ackground rad i at i on .  

The h i ghest added l i fet i me r i sk of c ancer for the max i mum exposed i nd i v i du al for any opt i on 

cons i dered here i s  1 ch ance i n  3 1  mi l l i on per year of exposure . Est imat es of the  correspond i ng genet i c  

r i sk for the maxi mum exposed i nd i v i dual  ranged from 1 d i sorder i n  500 mi l l i on offspr i ng to 1 d i sorder i n  

3 1  mi l l i on offs pr i n g  per year o f  exposure . 

R ad i o l og i c a l  Doses 

The i ncremental  rad i at i on dose from norma l  p l ant operat i ons  i s  extreme ly sma l l c omp ared w i th natural  

b ac k ground rad i at i o n .  Tab l e  2 . 3 . 6- 1  presents the background doses and operat i on a l  doses for the  maxi mum 

exposed i nd i v i d u al at each s i t e .  These doses are a l l sma l l fract i ons of the appl i c ab l e  Department o f  

Energy Rad i at i on Protect i on St and ards ( USDOE  1980A ) . Th ey are al so  we l l  w i th i n  t he  proposed En v i ronment al  

Protect i on Agency reg u l at i ons on emi s s i ons of a i rborne rad i o act i v i ty ( 48FR150 76 ;  Apr i l  6 ,  1983 ) . 

Background 
Current operat i ons** 
Future operat i on s** 

i n c l ud i ng maxi mum 
i mp act from any 
opt i on 

TABLE  2 . 3 . 6- 1  

RAD IOLOGI CAL DOSES FROM BACKGROUND AND NORMAL OPERAT I ONS 
Dose in m i l l i rems per year of  exposure* 

Who l e  
Body 

P ant ex P l ant 

106 306 
<0 . 01*** <0 . 01 
0 . 23 0 . 68 

Bone 

291  
0 . 08 
3 . 1  

I owa Army 
Ammun i t i on P l ant 

Who l e  Who l e  
Body � Bone Body 

85 285 2 70 82 
<0 . 0 1 <0 . 01 <0 . 01 0 . 4  
0 . 1 9  0 . 56 2 . 5  0 . 03 

Hanford S i te 

� Bone 

2 82 267  
0 . 02 1 . 3 
0 . 08 0 . 35 

*The Dep artment of Energy Rad i at i on P rotect i on St and ard for i nd i v i d ua l s i n  the general pub l i c  i s  500 
m i l l i rems a year who l e  body and 1500 m i l l i rem a year l ungs  and bone . 

**Doses are 50-year dose commi tments per year of exposure . 
***< means " l ess t h an . "  
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R ad i o l og i c al Re l eases  

The  doses i n  the prev i ous  sect i o n  are b ased o n  al l the re l eases d i scu ssed i n  the next three  

p aragraph s .  No re l eases of p l uton i um wo u l d  occur  u nder norma l  operat i o ns reg ard l es s  of l oc at i o n .  

Dep l eted Uran i um .  Rout i ne re l eases of dep l eted urani um res u l t  from exp l os i ve test shots a nd  t o  a 

much l es s er exte nt , from operat i o ns at the  burni ng grou nd . Th e number of tests h as dec l i ned s i g ni f i  a nt l y  

i n  rec e nt years . Tes t shots  a re expected t o  resu l t  i n  future rel eases o f  depl eted u ra ni um o f  l es s  a n  

10 k i l ograms ( 2 2  pou nd s )  a year . A spec i al ai r samp l i ng program co nducted f o r  t h i s  e nv i ro nme nt a l  act 

st ateme nt showed current amb i e nt a i r  c o nc e nt r at i o ns of dep l eted uran i um at and beyo nd the bou nd ary the  

P a ntex P l ant to be l ess  than  0 . 0 1  perc e nt of the Dep artme nt of E nergy Co nce nt r at i o n  Gu i des . S i m i l ar 

re l e ases of uran i um wou l d  be expected u nder any of the a l ternat i ves . 

Tr i t i um .  Tr i t i um emi s s i o ns from nuc l ear weap o ns operat i o ns wou l d  be negl i g i b l e  u nder any of th  

a l ternat i ves . Eva l u at i o n  of curr e nt operat i o ns at  the Pantex P l a nt have shown  annual  ai rbo r ne emi ss o ns 

to be l es s  than  0 . 1  cur i e .  

Coa l -F i r ed Power P l a nt .  N atura l l y  occurri ng r ad i o i sotopes of uran i um a nd  thor i um a nd  the i r  dec 

products wou l d  be re l e ased by the  proposed coa l -f i red power p l a nt u nder any of the  al ternat i ves . se  

r ad i o i sotopes are fou nd i n  trace amou nts i n  al l coa l . 

R ad i o l og i c al Wastes 

The P a ntex P l a nt g enerates about 6 to 7 cub i c meters ( 200 to 250 cub i c  f eet ) of  so l i d  waste l ow 

l eve l s of rad i o act i ve cont ami nat i o n  annual l y  from nuc l ear weapo ns operat i o ns .  Th i s  waste i s  curre y 

sh i pped to the  Nevada Test S i t e  for d i sposal . Future wastes from operat i o ns at the P a ntex P l ant or  

the  Iowa  Army Ammu ni t i o n  P l a nt wou l d be s e nt to the  Nevada  Test  S i t e .  Future wastes  from operat i c  at 

the Ha nford S i te wou l d  probab l y  be d i sposed of at the  H a nford S i t e .  Res i dues  from mi l i t ary acc i de wi th 

nuc l ear weapo ns had been stored at the Pantex  P l ant s i nce 196 6 .  Contai ners w i t h  these  res i dues  and 

c o nt ami nat ed so i l  as soc i ated w i th retr i ev i ng the res i dues shou l d  be removed from the P antex P l a nt 

1984 . No s i g n i fi cant  envi ronmental  r i s ks a re associ a ted wi th these operat i ons . 

ear l y  

2 . 3 . 7  E nergy Resources 

E nergy resources exi st at a l l three s i tes at l eve l s adequ ate  to  suppo rt nuc l ear weap o ns operat o ns 

( Sect i o n 3 . 2 . 7 ) . Expans i o n  of operat i o ns may requ i re i nsta l l i ng new e nergy d i str i bu t i o n  systems ; 

however , reg i o nal  resources appear to be adequ ate to h a nd l e  any a nt i c i p at ed needs . The total  e ner 

requ i r eme nts for a nuc l e ar weapo ns p l a nt are rel at i ve l y  modest comp ared w ith  most  manu f actur i ng p l a s 

h av i ng comp ar ab l e  total  f l oor space .  

E l ectri c i ty from the  proposed coa l -f i red cogenerat i o n  p l ant wou l d  not supp ly  a l l the  power 

However , the add i t i o na l  e l ectr i c a l  e nergy needs cou l d  be purchased  from l oc al ut i l i t i es ,  and th i s  

wou l d  not requ i re the  c o nstruct i o n  of new off s i te power l i nes . 

Major compo ne nts of the e nergy budget for a nucl ear weapo ns fac i l i ty i nc l ude h e at i ng a nd  

ase 

b u i l d i ngs , l i ght i ng , a nd process  ener gy . Process e nergy ( about  10 percent of the total used)  and 1 ghting  
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requi rements are l arge ly  i ndepend e nt of l oc at i o n .  Major  d i ffer e nces i n  e nergy co ns umpt i o n  for the  vari ous  

a l ter nat i v es depen:J o n  requ i rements for h eat i ng a n:J  coo l i ng  b u i l d i ngs . T h u s ,  wi th e nergy- ef f i c i e nt new 

b u i l d i ngs , energy req u i reme nts wi l l  go down for a l most  al l opt i o ns . 

Several a l ternat i ves requi re the co nt i nued use of o l d  b u i l d i ngs . For those al ternat i ves ,  i t  was 

as s umed th at an automated e nergy management system wou l d  be i nstal l ed and ce i l i ng i ns u l at i o n  wo u l d  be 

added where appropr i at e .  The o nly  except i on was the " No Act i o n" al ternat i ve at the P antex P l ant ,  wh i ch 

does not i nc l ude these e nergy- s av i ng meas ures . 

The res u l ts of the e nergy use a na l yses are pres e nted i n  Tab l e  2 . 3 . 7- 1 .  The s av i ngs res u l t i ng from 

the  energy co nserv at i o n  measures and /or new b u i l d i ngs  des i g ned to meet curre nt e nergy co nservat i o n  

s tand ards c an b e  appro x i mated by compar i ng each al ternat i ve w ith  the " No Act i o n" a l ternat i ve .  The e nergy 

s av i ngs wou l d  range  from a l ow of 8 mi l l i o n  k i l owatt -hours annual l y  for p art i a l r e l o c at i o n  at the Iowa 

Army Ammu ni t i o n  P l a nt to a h i gh of 56 m i l l i on k i l owatt-hours a n nua l ly for a total ly  new p l ant at the 

P antex P l a nt .  

The effect o f  weather o n  e nergy use c an be seen by comp ari ng the e nergy use o f  a total l y  new f ac i l i ty 

at each a l t er nate s i t e .  Th e l ast co l um n  of Tab l e  2 . 3 . 7- 1  shows t h at the e nergy use wo u l d  be 7 mi l l i o n  

k i l owatt-hours h i gher annua l l y  at the H a nford S i te and 2 8  m i l l i o n  k i l owatt- hours h i g h er a n nu a l ly  at the 

I owa Army Ammu ni t i o n  P l ant for a total l y  new fac i l i ty than at the Pantex P l a nt . 

TABLE  2 . 3 . 7- 1  

COMPAR I SON OF  TOTAL ANNUAL E NERGY CONSUMPTI ON* FOR ALL ALTER NAT I VES AND OPTI ONS 
( expressed i n  mi l l i o ns of k i l owatt-hours ) 

D i fference F rom 
D i ffere nce F rom "Rep l ace P l a nt "  

Tot al  No Act i o n  at t h e  P a ntex P l ant 

P ant ex P l a nt 
New co nstruct i o n  1 1 2  -41 15 
U pg r ade P l ant 1 27  -26  30 
Repl ace P l a nt 97  -56 0 
No act i o n  153  0 56  

I owa Army Ammu n i t i o n  P l a nt 
P art i a l r e l o c at i o n  145 -8 48 
Tot al re l oc at i o n  125  -28  28 

H a nford S i t e  
Tot al  r e l o c at i o n  104 -49 7 

*Th i s  total i nc l ud es natural  g as an:J e l ectr i c i ty an:J i s  b ased o n  heat i ng a n:J  coo l i ng requ i reme nts for al l 
f ac i l i t i es pl u s  process e nergy co nsumpt i o n .  

2 . 3 . 8  Empl oyment and Popu l at i o n  

The co nstruc t i o n  o f  new fac i l i t i es o r  refur b i shment o f  ex i st i ng f ac i l i t i es t o  meet a ny o f  the 

al ter nat i ves wou l d  res u l t  i n  pos i t i ve imp acts o n  l oc a l emp l oyme nt wi thout excess i v e  i ncreases  i n  l oca l  

popu l at i o ns .  Al l three s i t i ng l oc at i o ns h ave access to  l arge u nsk i l l ed l abor poo l s ,  an:J s k i l l ed crafts 

are av a i l ab l e  i n  al l l oc at i o ns curre nt l y  as soc i ated wi th  l oca l  co nstruct i o n  proj ect s .  Analyses i nd i cate 

t h at any of the  l oc at i o ns wou l d  benef i t  from the necessary c o nstruct i o n  act i v i t i es ( Sect i o n  4 . 1 . 8 ) . 
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TABLE 2 . 3 . 8- 1  

SUMMARY OF EMPLOYMENT AND POPULAT I ON IMPACTS 

Normal Operat i o ns C o nstruct i o n  Per i od 

PANTEX PLANT ALTERNAT I VE 
Opt i o n 1 :  New co nstruct i o n  

Opt i on 2 :  Major upgrade 

Opt i on 3 :  Major repl ac eme nt 

Opt i on 4 :  Ex i st i ng f ac i l i t i es o n l y  

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  of 
work l oad i nc l udes port i o n  of 
P a ntex Opt i o n  1 

Opt i on 2 :  Al l - new P l ant 

HANFORD S I TE · ALTERNAT I VE 
A l l - new P l a nt 

TERMI NATI ON 
C l ose  Pantex ; occ urs w i t h  Iowa 
Army Ammu ni t i o n P l ant Opt i on 2 
and Ha nford Al t er nat i ve 

Operat i ona l  
Work  Force  

2 , 600 

2 , 600 

2 , 600 

2 , 400 

1 , 000 ( I owa ) 
2 , 500 ( Texas ) 

2 , 600 

2 , 600 

-2 , 400 

I nduced 
Popu l at i on 

Growth 
( perc e nt ) 

negl i g i b l e  

neg l i g i b l e  

neg l i g i b l e  

0 

Peak  Construct i o n  Re l ated 
Work Force Popu l at i o n  

B as i c  and Nonbas i c  I ncreme nt 
O ns i te I nduced ( perce nt ) 

459 3 1 2  0 

1 , 000 680 0 

1 , 600* 1 , 088 2 . 1  

2 1 7  148 0 

neg l i g i b l e  100 68 
148 

0 
0 neg l i g i b l e  2 1 7  

neg l i g i b l e** 1 , 800 

negl i g i b l e** 1 , 800 

-4 . 7% 0 

1 , 224  

1 , 22 4  

0 

4 . 8 i n  
trade 

3 . 9  i n  
t r ade 

0 

*The peak co nstruct i o n  work  force for t he  Pantex Pl ant Opt i o n  3 i s  200 workers l ess t h a n  t h at req u i  
for t h e  a l l - new P l ants at e i t her t he I owa Army Ammu ni t i on P l ant o r  t he  H a nford S i te because of 
f ac i l i ty co nstruct i o n  not req u i red at t h e  Pant ex Pl ant .  

**These are c o n s i dered neg l i g i b l e  because v i rtua l l y  al l of the  operat i ona l  work force cou l d  be recru i 
l oc a l l y .  

Empl oyment l eve l s  and popu l at i on effects expected t o  be assoc i ated w i th t h e  v ar i ous  b as i c  

Al ternat i ves and t he i r Opt i o ns are s ummar i zed i n  Tab l e  2 . 3 . 8- 1 . 

2 . 3 . 9  Econom i cs 

The eco nomy at any of t he  t hree a l t er nate s i t es wou l d  exper i e nce i ncreased mater i al  purch ases and 

p ayro l l s  assoc i ated wi t h  construct i o n  act i v i t i es .  Permane nt jobs as soc i at ed wi t h  normal operat i o ns wo u d 

c o nt r i bute to l oc al econom i es at e i t her t he  Hanford S i t e  or I owa Army Ammu n i t i o n P l a nt areas . Re l ocat o n  

to  e i t h er o f  those  two s i t es wou l d  e l i m i nate $106 . 4  mi l l i o n  per year ( purch ases pl us  d i rect and i nd i  t 

p ayro l l s ) from the  l ocal  eco nomy i n  the  P a nt ex P l ant are a .  

The P a nt ex P l ant al t er nat i ve wo u l d  h ave the  l e ast ovefal l ec o nomi c  i mp act . The opt i o ns assoc i at 

w i t h  th i s  al ternat i ve wo u l d  avo i d  d i srupt i o n  of t h e  current permane nt work  force .  They wo u l d  avo i d  l o  s 

of a s i g n i f i c a nt c ash f l ow i nto the l oca l  eco nomy . I n  add i t i o n, o nce the  peak of c o nstruct i o n-re l ated 

c ash  f l ow p assed , re l at i ve l y  few new permane nt emp l oyees wou l d  be requ i red ( about  200 ) and the eco nomy 

wo u l d  q u i c k l y  s t ab i l i ze .  
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TABLE  2 . 3 . 9- 1  

S UMMARY O F  ANNUAL D I RECT E CONOM I C  CHANGE FROM CURRENT 1981 OPERAT I ONS  

Percent 
Contri buted to 

Normal Operat i ons Construct i on Per i od Reta i l S a l e s ,  1 980 
Ot her Peak Tot al  

Operat i ng Construc t i on Construct i on 
P ayro l l  Expend i tures P ayrol l  Expend i tures Operat i ng Construct i on 

Act i on ( $ mi l l i on )  ( $ m i l l i on )  ( $ m i l l i on )  ( $ m i l l i o n )  Work Force Work Force 

PANTEX ALTERNAT I V E  
Opt i on 1 :  New con- +8 . 68 +0 . 02 1 8 . 36  198  0 . 3  0 . 54 
structi on 

Opt i on 2 :  Major +8 . 68 +0 . 02 3 9 . 93 664 0 . 3  1 . 2  
upgrade 

Opt i on 3: Major +8 . 6L +0 . 02 63 . 89 1239  0 . 3  1 . 9  
repl acement 

Opt i on 4 :  E x i st i ng 0 0 8 . 67 53 0 0 . 3  
f ac i l i t i es o n l y  

I OWA ARMY AMMU N I T I O N  
P LANT ALTERNAT I VE 

Opt i on 1 :  P art i al +37 . 1  +1 .  75 4 . 39 1 63  2 . 8  0 . 3 
re l oc at i on ( I owa )  

I nc l udes port i on +4 . 34 0 8 . 67 53  0 . 1  0 . 3  
of Pantex Opt i on 1 
( Tex as ) 

Opt i on 2 :  Al l -new +9 6 . 4  +3 . 52 79 . 03 1488 7 . 6  6 . 0  
p l ant 

HAN FORD S I TE 
ALTERNAT I VE 

Al l -new p l ant +1 14 . 0  +3 . 52 83 . 03 1552  6 . 0  4 . 3  

TERM I NAT ION 
C l ose  Pantex , -106 . 4  -3 . 5  0 0 - 2 . 8  0 
occ urs w i th I owa 
Army Ammu n i t i on 
P l ant Opti on 2 and 
Hanford S i t e  
A l tern at i ve 

D i rect economic  i mp acts projected to be associ ated w i th the var i ous  b as i c  Al tern at i ves and thei r 

Opt i ons  are summar i zed i n  Tab l e  2 . 3 . 9- 1 .  Fo r add i t i on a l  d i scus s i on of economi c s ,  see Sect i ons  3 . 2 . 9  and 

4 . 1 .  9 .  

2 . 3 . 10 Commun i ty Resources 

Commun i ty resources at al l l oc at i ons cou l d  accommod ate the transi ent work force associ ated w i th new 

const ruct i on w i thout major  ch anges i n  b as i c  serv i ces  ( Sect i on 4 . 1 . 1 0 ) . The area  surro u n d i n g  the Hanford 

S i te may be the l e ast i mp acted . 
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The Pantex P l ant and Iowa Army Ammu ni t i o n  P l ant a l ternat i ves wo u l d res u l t  i n  mi nor pert urbat i o  

l oca l  comm u ni ty resources by i nduc i ng a sma l l popu l at i o n  i ncrease res u l t i ng from the c o nstruct i o n  

act i v i t i es .  Curre nt commu ni ty resources s urrou nd i ng both the Iowa Army Ammu ni t i o n  P l ant and t h e  Pa  

P l a nt are capab l e  of h a nd l i ng ant i c i pated popu l at i o n  i nc reases . 

2 . 3 . 1 1 C u l t u r a l  Resources a nd Nat i ve Amer i c a ns 

None of the a l t e r nate s i t i ng l oc at i o ns c o nt ai n arc h aeo l og i c al or c u l t ural  resources l i sted o n  t 

N at i o na l  Reg i ster of H i stori c P l aces t h at co u l d  be impacted by new co nstruct i o n .  However , a l l l oc at i  ns 

were used by nat i ve Amer i c an h u nters b efore sett l eme nt ,  a nd a l l s i tes c o nta i n art i facts ( Sect i o n  3 . 2 . 1 1 ) . 

Tho ugh no ne of the  a l ter nate s i t i ng l oc at i o ns i mp act k nown shr i nes or other areas of re l i g i ous  

s i g ni f i c a nc e ,  the  Hanford S ite  cont a i ns many c amps i tes and f i s h i ng grou nds used from preh i stor i c  t i  

u nt i l forced evacuat i o n  i n  1943 . As groups of  nat i ve Amer i c a ns st i l l  l i ve near the  H a nford S i te ,  th  

pot e nt i a l ex i s ts for  neg at i v e  p u b l i c  sent i me nts abo ut use of  th i s s i te .  Nei ther of the  other two 

l oc at i o ns ,  the  I owa Army Ammu ni t i o n  P l a nt or the  P a ntex P l ant ,  h ave groups of nat i ve Amer i c a ns st i l l  

l i v i ng near the cons i dered s i tes ( Sect i o n  3 . 2 . 1 1 ) . 

The P a nt ex P l a nt i s  the on ly  c o ns i dered l oc at i o n  t h at h as been exami ned for c u l t u ral  resources a 

deta i l ed arc h aeo l og i c a l s urvey. The St ate Hi stor i c  Preservat i o n  off i c ers from Iowa and Was h i ngton  

requ i re c u l t ural  resource surveys for  e i ther the  I owa Army Ammu ni t i o n  P l a nt or  H a nford S i te before 

c o nstruct i o n . At the Ha nford Si t e ,  a h i stor i c  i rr i g at i o n  d i tch  ( t h e  Ha nford d i t c h ) passes  through  

proposed c o nstruct i o n  area .  Th i s  d i tch  i s  a pot e nt i al  c a nd i d ate for  i nc l u s i o n  o n  the  N at i o nal 

H i stor i c  P l aces , and spec i al h a nd l i ng of t h i s  resource wo u l d  be requ i red ( Sect i o n  4 . 1 . 1 1 . 3 ) . 

2 . 3 . 12 Hea l th  and S afety 

An ep i d em i o l ogy study i nvest i g at ed c a ncer mort a l i ty i n  c o u nt i es near the  P antex P l a nt a nd  found no 

i nd i c at i o n  of u nu s u a l  c a ncer  patter ns or any effect attr i butab l e  to the  p l ant ( Sect i o n  3 . 2 . 12 . 1 ) . 

from the 1970 ' s  rece i ved the  most i ntense s c rut i ny because t h at decade  wo u l d  be most l i ke l y  to .. s how 

effects al l owi ng for c a ncer  l at e ncy per i ods , yet no s i g ni f i c a nt d i ffer e nces were  fou nd i n  comp ar i s o n  

stat i st i cs for t h e  State o f  Texas as a who l e . As d i scu ssed i n  Sect i o n  2 . 3 . 6 , the sma l l q u a nt i t i es 

r ad i o act i ve emi s s i o ns expected i n  the  future l ead to est i m ated ri s k s  of ca ncers or g e net i c  eff ects 

are neg l i g i b l y  sma l l  f ract i o ns of s i m i l ar effects from natural  b ackgro u nd rad i at i o n . Ther efore , no 

effects o n  pub l i c  h ea l t h  wo u l d  be expected i n  the  future from normal operat i o ns at the Pantex P l a nt 

from nuc l e ar weapo ns operat i o ns c o nd ucted at the other s i tes . 

A det ai l ed ep i demi o l og i c al st udy of mort al i ty p atter ns of the c urrent and h i stor i c  work force 

P a nt ex P l a nt was do ne . The fi na l  res u l ts of th i s  study showed no ev i d e nc e  t h at mort a l i ty from any c 

of death ( a l l  c a ncer s ,  arter i o s c l erot i c  heart d i sease ,  a nd d i gest i ve d i s e ases )  was affected as a res 

emp l oyment at the Pantex P l a nt .  Work  force morta l i ty was l ess than wou l d  be  expected from stat i s t i c  

project i o ns based o n  U ni ted St ates death r ates ( Sect i on 3 . 2 . 1 2 . 1 ) .  

Worker h ea l th a nd  s afety recei ves major attent i on i n  the operat i o n  of the P a ntex P l a nt a nd  

c o nt i nue t o  rec e i v e  major attent i o n  u nder any o f  the a l ter nat i ves o r  the i r  opt i o ns .  The Pantex P l a 

a wel l -def i ned h eal th a nd s afety program for protecti ng the worker . There i s  no e v i de nce of s i g ni f i 
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exposure of workers to tox i c  chem i c a l s or rad i at i on from x-ray proced u res or rad i o ac t i ve mater i a l s  
( sec t i on 3 . 2 . 1 2 . 2 ) .  Atten t i on t o  s afety i s  of p r i mary concern i n  worker tra i n i n g ,  deve l opment of 
operat i ng proced ures , rout i ne med i c al  exam i nat i ons , and rev i ew of procedure s .  I n vest i g at i ons  of i nc i dents  
regu l ar l y  l ead to improvements des i gned to l ower the l i ke l i hood and  sever i ty of s i m i l ar acc i dents 
recurri n g .  I n  t h e  future ,  a l arger proport i on o f  exp l os i ves that  are l ess sens i t i ve to  acc i d ent a l  
d etonat i on wi l l  be used . 

A s tat i st i c al  st udy of the h i stor i c  worker i nj u ry and property l oss records for P antex P l ant was 

conducted ( Sect i o n  3 . 2 . 1 2 . 3 ) . Ov era l l ,  the i nj u ry and l os s  rates are l ess t h an t h e  Un i ted  St at e s  
exp l os i ves i nd u stry as a who l e ,  ot h er Department o f  Energy operat i on s ,  and most p r i v ate  i nd u s try . T h e  
record has shown steady i mprovement over the  l ast several  years . P art o f  th i s  impro vement i s  att r i b u ted to  
an  i nt ens i f i ed rev i ew and  mod i f i c at i on of procedures fo l l owi ng a s e r i o us acc i dent in  March  1977  in  the  
h i g h - exp l o s i v es research and  deve l opment area t h at k i l l ed t hree workers . Th ese were t he  o n ly  fata l i t i es 
res u l t i ng from a d eton at i on of h i gh expl o s i ves i n  the 30 years of operat i ons at t he  P antex P l ant and about 
2 5  years of s i m i l ar operat i ons at the Iowa Army Ammun i t i on Pl ant . 

The new fac i l i t i es and operat i ons al so are be i ng p l anned w i th the  rad i at i on protect i on p h i l osophy of  
l i m i t i ng p l anned rad i at i o n expo sures to workers at  l evel s as l o w  as can be  reasonab ly  ac h i eved . The  
spec i f i c  goal adopted for  the  new fac i l i t i es is  1 rem a year or l ess for rad i at i on workers ( Federa l  
s t and ards for  workers perm i t  up to  5 rem a year ) . Further ,  as techno l ogy c h anges and  new chem i c a l s are 
requ i red for operat i on s ,  t h ey wi l l  be rev i ewed for hea l th  and s afety cons i derat i ons so t h at the  mo st 
s u i t ab l e  protect i ve equ i pment and proced ures can be adopted . 

Stud i es of the ex i st i ng P antex P l ant h ave not s hown any d i rect measurab l e  effects on the  h e a l th  an d 
s afety of t he  general  pub l i c  ( MHSM 1982 , Macdone l l  1982 , W i g g s  1982 ) . Ev al u at i ons  i n d i c ate  t h at a l l 
a l ternat i ves meet i ng prod uct i on req u i rements are equ a l l y  accept ab l e  for the  hea l th and s afety of t he  
genera l  pub l i c  ( Se c t i o n  4 . 1 . 12 ) . 

2 . 4  ENV IRONMENTAL I MPACTS OF POTENT IAL P LANT ACC I DENTS 

2 . 4 . 1  Types of Acc i dents  Con s i d ered 

Poten t i al ac c i dents t h at cou l d  res u l t  from n uc l ear weapons operat i ons were eva l u at ed from two 
perspec t i v es . Th ese  are ( 1 )  the pro b ab i l i ty, or l i ke l i hood , of occurrenc e ,  and ( 2 ) the potent i a l 
con sequ ences s h ou l d  the  ac c i d ent occ u r .  Th i s  i mpact st atement s ummari zes f i n d i ngs for those potent i al 
acc i dents  determ i n ed to be both cred i b l e  and h av i ng s i gn i f i c ant e nv i ronmenta l  imp act s . ( Sec t i on 4 . 2 . 2  
l i sts the types of acc i dents cons i d ered . )  For the  purpose of t h i s  doc ument , cred i b l e  acc i dents were 
def i ned as those  potent i a l acc 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 on .  S i g n i fi ca n t  envi ronmen ta l  impact acci dents were defi ned  a s  those w i th some combi nati on of  

i mport ant off s i te  effec t s ,  uncorrect ab l e  consequenc es , or l ong-t erm imp l i c at i ons . These def i n i t i ons 
served the prac t i c a l pu rpose of focus i ng atten t i on on those  types of potent i a l acc i d ents t h at represent 
the upper l i m i t s  of env i ronment al  r i s k s  associ ated w i t h  the vari o u s  a l t ernat i ves and those t h at may be 
ame n ab l e  to add i t i ona l  m i t i g at i ng meas ures . 

Many types of acc i dents were eva l u ated t h at were not cred i b l e  or d i d  n ot h ave the  potent i al for any 
s i g n i f i c ant env i ronmenta l  imp act . Fo r examp l e ,  sp i l l s of process  chem i c a l s or f ue l  wo u l d  be cont a i ned  
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w i th i n  the  p l ant s i te and co u l d  be c l eaned up w i t h  no l ong-term effects . Potent i al acc i d ents i nvo l v i ng 
o n l y  h i gh exp l os i ves wi th no rad i o act i ve mater i al s are not s i g n i f i c ant i n  terms of r i sk to the e n v i r o  
o r  t h e  gener a l  p ub l i c .  Th e ai rborne rel e ases  from s u c h  acc i dents  wou l d  b e  n o  d i fferent t h a n  those from 
the rout i ne ly  conducted test exp l os i ons . 

R i sk of Nuc l e ar Deton at i on 

The phys i cs of a n u c l ear exp l o s i on req u i res prec i se t i m i ng mec h an i sms for even a v ery smal l n u c l ear 
y i e l d .  Therefo re , a nuc l ea r  chai n react ion can  occu r  on ly  i f  a l l  the h i gh exp l o s i ves are i g n i ted at  

prec i s e ly  t i med i nterval s .  Th i s  c aref u l  t i m i ng c an on ly  be accomp l i s hed by soph i st i c ated , spec i al l y 
des i gned e l ectro n i c  equ i pment . Any i gn i t i on of the  h i gh exp l o s i ves that does not meet the  t i m i ng 
requ i rement wi l l  res u l t  i n  d i spers a l  of the rad i oact i ve mater i al  but no c h a i n  react i o n .  Nuc l ear we apons 
al so i ncorpo r ate  redundant , fa i l - s afe  e l ectron i c  equ i pment t h at prec l ud e normal  func t i on i ng of the 
e l ectro n i c  t i m i ng c i rc u i t s  in  the event of acc i dents . Therefore, the pro b ab i l i ty of an acci d enta l  nuc l 
d eton at i on of a n uc l e ar weapon at t he  Pantex P l ant , even g i ven the  occurrence of a major  acc i d ent  such  
an  a i r p l ane cras h ,  acc i d ental  deto n at i on of other h i gh exp l o s i ve s ,  or f i re ,  i s  we l l  be l ow the  l im i t  of 
cred i b i l i ty .  

2 . 4 . 2 Ana lys i s  of P ot ent i a l Acc i dents 

Al l types of potent i al p l ant acc i dents were eva l u at ed . The o n l y  ones asses sed to be both cred i b l e 
and h av i ng poss i b l e  s i g n i f i c ant en v i ronmenta l  imp acts i nvo l v ed the  acc i d ent a l  detonat i on of convent i ona l  
h i gh exp l os i ves res u l t i ng i n  the offs i te d i spers a l  of  r ad i oact i ve mater i al ( Sect i ons 4 . 2 . 1  and 4 . 2 . 2 ) . 
member of t he  general  pub l i c  wo u l d  be expected to exper i ence any short-term effects . Th e greatest r i s k  
wo u l d  b e  t h e  potent i al  for contract i ng c ancer after a l atency per i od o f  5 t o  2 0  years and eventu a l ly  dyi g 
from t h at c ancer . Th e max i mum exposed i nd i v i d u a l  wou l d  h av e  an overa l l an n u a l  r i s k of 1 ch ance i n  
1 7  m i l l i on o f  eventual ly dyi ng o f  cancer a s  a res u l t  o f  a p l uton i um- d i s pers i n g  acc i dent  under a ny 

a l tern at i ve .  

Three types of i n i t i at i ng events t h at cou l d l ead to an exp l os i on res u l t i ng i n  re l e ase of rad i o act i 
mater i a l  were found  to be cred i b l e .  Th ese i n i t i at i ng events are ( 1 )  an a i rcraft cras h ,  ( 2 ) a torn ad o ,  
( 3 )  an acci dental  drop o f  h i gh exp l o s i ves . Ai rcraft cr ashes cou l d  penetrate struct ures w i t h  the resu l t  
d amage l e ad i ng t o  a detonat i on of h i gh exp l os i v es . A torn ado cou l d  c au s e  suff i c i ent structura l damage 
res u l t  in  an exp l os i on .  An acc i denta l  drop of h i gh exp l os i ves components d u r i n g  one p h ase of operat i ons  
cou l d  res u l t  i n  a deton at i on ( Sect i ons 4 . 2 . 2  and 4 . 2 . 3 ) . 

E ach of these i n i t i at i ng events cou l d  l ead to an exp l o s i on i n  are as where n uc l e ar mater i al s are 
present and co u l d  res u l t  in t h e  spread of rad i o act i v i ty .  The exp l os i on wo u l d  aeroso l i ze ,  or cause  to 
become a i rborne,  the nuc l ear mater i al components as most ly  smal l p art i c l es .  The p art i c l es wo u l d  be 
expel l ed from the structure by the phys i c a l  effects of the  exp l o s i on ( Sect i on 4 . 2 . 4 ) . Th ey then  wo u l d  
spread or d i spersed by wi nd beyond t he  p l ant boundari es where t h ey cou l d  be i nh a l ed or depos i t ed o n  the 
ground  ( Sect i on 4 . 2 . 5 ) . If i nha l ed or depos i t ed ,  the  rad i o act i v i ty  co u l d  res u l t  i n  rad i at i on doses that 
cou l d  l ead to poss i b l e  heal th effects ( Sect i ons 4 . 2 . 6 , 4 . 2 . 7 , and 4 . 2 . 8 ) . R ad i at i on doses are g i ven on l  
for  t he  p l uton i um t h at cou l d  be  d i spersed by acc i dents . Th e doses  from other  rad i oact i v e mater i al s ,  
as u r an i um and t r i t i um ,  t h at cou l d  be i n vo l ved i n  s uch acc i dents were al l found to cont r i b ute l ess than 
1 percent of the doses attri buta b l e  to p l u ton i um .  
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Each of the  steps i n  th i s  general  c h a i n  of poss i b l e  events was an al yzed for the  p art i cu l ar s i tes , 

types of structures ,  oper at i ng cond i t i on s ,  and meteorol o g i ca l  d i spers i on .  At e ach step ,  the  an al yses  

i n c l uded met hods or ass umpt i ons  t h at wo u l d  overes t i mate adverse con sequences whenever d i rect l y  appl i c ab l e  

d ata  were not avai l ab l e .  Therefore, t he  f i na l  est imat es of l i k e l i hood and pos s i b l e  cons equences represent 

u pper l i m i t s  or " extreme case"  eval u at i ons . Th e s e  est imat es were c a l c u l ated by the s ame methods for each 

al ternat i ve and opti on to prov i de a u n i form b as i s  for comp ar i ng the  r i sk from potent i al acc i dents . 

2 . 4 . 3  Comparat i ve S ummary of Acc i dent R i s k s  

Two aspects of acc i dent r i sk were eva l u at ed f o r  each type o f  cred i b l e ,  e nv i ronment a l l y  s i gn i f i c ant  

potent i a l acc i dent for each al ternat i ve :  f i rst , the  l i ke l i h ood of  such  an  acc i dent occurri n g  and ,  second , 

the  poss i b l e  conseq uences s ho u l d s uch an acc i dent occur . Th i s  sect i on s ummari zes s e l ected i nd i c ators of  

these  two aspects  of  r i s k  for each al t ernat i v e .  

Two i nd i c ators of l i k e l i hood are g i ven i n  the  f i rst two d i v i s i ons o f  T ab l e  2 . 4 . 3-1 for e ach o f  the  

a l t er n at i ves  and o pt i ons . 

1 .  Overal l C h ance  of 'Occurrence of P l uton i um-Re l eas i ng Acc i dent i n  1 Y ear of Operat i o n .  Th i s  i s  the  

overa l l c hance  of any one of  t he  three  types  of  cred i b l e i n i t i at i n g events res u l t i ng in  the  

d i s persal  of p l uton i um by an  acc i dental detonat i on of con vent i ona l  h i gh expl os i ves . Th i s  i s  

expressed as a c h ance i n  any year of  p l ant operat i o n .  Th i s  overa l l c h ance i s  t he  s um of  the 

probab i l i t i es for each type of i n i t i at i ng event . 

2 .  The C h ance  Attr i butab l e  t o  Acc i dent Typ e .  Th i s  i s  the c h ance att r i b ut ab l e  to each of the  three 

types  of credi b l e i n i t i at i n g events . It  is  expressed as t he  c h ance  in  any one  year of operat i on .  

Three i nd i c ators of poss i b l e  con s eq uences are g i ven i n  the next t hree d i v i s i ons of Tab l e  2 . 4 . 3- 1 . 

3 .  T h e  Max i mum Tot a l  N umber of E ventua l  C ancer Deaths .  These are the  t ota l  l u ng ,  l i ver ,  and bon e 

c ancer deaths that mi g ht  occur after l at ency per i ods  of 5 to 20 years i n  the  potent i a l l y  exposed 

popu l at i ons as a res u l t  of i nh a l i ng p l uton i um d i spersed in an acc i dent . No s hort- term or acute 

effects wo u l d be expected i n  any member of  the general p ub l i c .  Sep arate v a l ues  are g i ven  for t he  

most seri ous potent i al  acc i dents res u l t i ng from e ach of  the  three types of  i n i t i at i ng events . 

The v a l ues  res u l t ed from analyses  t h at i nc l uded assump t i on s  of w i nd d i rect i on toward the  l argest 

metropo l i tan area and u nfavorab l e  atmospher ic  d i spers i on cond i t i ons . Th ese wi nd d i rect i ons occur 

2 . 5  percent of the t i me i n  the Pantex P l ant area ,  4 percent of  the t i me i n  the  Iowa Army 

Ammun i t i on P l ant Area ,  and 6 . 1  percent of the  t i me i n  the  H anford S i te area .  The u nfavor ab l e  

atmospher i c  cond i t i ons  assumed for ca l c u l at i n g  consequences occur d ur i n g  o n l y  p art o f  the  t i me 

t h ese  w i nd d i rect i ons occ ur . For other w i n d  d i rect i ons  and more f avorab l e  d i s pers i on con d i t i ons , 

t h e  max i mum n umbers of poten t i al  c ancers are smal l er .  The max i mum tot a l  number of event u al 

c ancer deaths t h at m i ght resu l t  at each l oc at i on under the  extreme c ase ass umpt i ons were 

est imat ed to be 68 for t he  Pantex P l ant Al t ernat i ve ,  69 for t he  Iowa Army Ammu n i t i on P l ant 

Al ternat i ve ,  and l for the H anford S i te Al ternat i ve .  These v a l ues may be comp ared w i th t he  

n ormal l y  expected number of  deaths  from the  s ame three  types of c ancer from al l other  c auses . I n  

the  Amar i l l o , Texas ,  area ,  4 , 900 s uch c ancer deaths normal l y  wou l d  b e  expe�ted from a l l other 

c au ses  i n  the  142 , 000 perso n s  potent i a l l y affected by the  most ser i ous  acc i dent . The comp arab l e 

f i g ures for the  Bur l i ngton , I owa,  area are 1 , 180 normal ly  expected l un g ,  l i ver ,  and bone c ancer 
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A l ternat i ve/Opt i on 

P antex A l ternat i v e 
Opt i on 1 :  New 
construct i on 

Opt i on 2 :  Major 
upgrade 

Opt i on 3 :  Major 
rep 1 acement 

Opt i on 4: E x i s t -
i n g  faci 1 i t i es 

I owa Army Am-
mun i t i on P l ant 
A l ternat i v e  

Option 1 :  Part i a l  
re l oc at i on ( r i sk 
i n  Iowa added to 
P ant ex P 1 ant 
Option 4)  
Opt i on 2 :  Al l -
new P l ant 

Hanford S i t e  
Al ternat i v e  

Al l -new P l ant 

1. Overal l Chance 
of Occurrence of 
any P l u ton i um-
Re l eas i ng Acc i -
dent i n  1 Year of 

P l ant Operat i o n  
( c h ance/ye ar ) 

1 i n  7, 900 

1 in 7, 300 

1 in 22 , 000 

1 i n  9 , 700 

1 in 59, 000 

1 in 53, 000 

1 in 1, 000, 000 

TABLE 2 . 4 . 3- 1  
COMPARAT I VE SUMMARY OF UPPER L I M I TS ON ACCI DENT R I SK 

3. Max imum Number of 
Pos s i b l e  E ventual  Cancer 

De aths At t r i butab l e  to 
2. Chance Per Year Attri butab l e  Most S er i ous R e l ease From 

to Spec i f i c  Acc i dent T voe A c c i dent Caused b v :  
A i rcraft Tornado Operat i on a l  �i rcraft Tornado Ooerat i on a 1 

1 in 9 , 400 1 in 50 ,000 1 in 1 , 000,000 68 1 9 

1 i n  7 , 400 -- 1 i n  1 , 000, 000 68 -- 2 

1 i n  2 3 , 000 - - 1 i n  1 , 000, 000 68 -- 2 

1 i n  12 ,000 1 in 50,000 1 i n  1 , 000, 000 68 1 9 

1 i n  59 ,000 -- 1 in 4, 000,000 69 - - 1 

1 i n  55 ,000 -- 1 in 1 ,000 ,000 69 -- 1 

- - - - -- 1 
1 in 1 . 000 . 000 

4. Upper L i m i t  on 
Chance for Maxi mum 
E xposed I n d i v i dual  
of Eventual  Cancer 

Death from any 5. Maximum Costs 
P l uton i um-Re l e as i ng to C l ean Up Cont ami nated 
Acci dent in 1 Year of Area by Type of Ace i dent 

P l ant Operat i on ( mi l l i on s ,  1981 d o l l ar s )  
( c h ance/year) A i rcraft Tornado Operat i o n a l  

1 i n  1 7 , 000 ,000 890 890 590 

1 in 28, 000, 000 890 -- 22 

1 i n  44, 000 , 000 890 -- 22 

1 i n  19 , 000 , 000 890 890 590 

1 in 125,000 ,000 740 - - 1 7  

1 i n  55,000, 00 740 -- 17 

1 i n  500 ,000 ,000 ,000 -- - - 21  
( a  1 1  o n s  i te 



deaths  i n  a popu l at i on of 34 , 400 and for t he  R i c h l and , Wash i ngton , are a ,  4 , 100 normal l y  expected 
d eat hs from such c ancers in a popu l at i on of 1 1 9 , 00 0 .  

4 .  The  Chance  t h at a Max i mum Expo sed I n d i v i d u a l  M i ght  E v entu a l l y  D i e  of  Cancer . Th i s  i s  t h e  c h ance  

t h at an i nd i v i du a l  near  the  pl ant bound ary , where exposures were ca l c u l ated to be the  h i ghest , 

m i ght event u a l ly  contract and d i e  from l un g ,  l i ver ,  or bone c ancer aft er a l atency per i od of 5 to  

20 years as a res u l t  of  i n h al i ng p l uton i um d i spersed by an acc i dent . Th e va l ues  g i ven  are 

expres s ed as chance per year of p l ant operat i on t h at an i nd i v i du al at the l oc at i on m i ght  d i e  o f  

c ancer from any of  the  cred i b l e  acc i d ents . It i s  the  s um of t he  max imum i n d i v i d u a l  r i sks  for a l l 

cred i b l e  acc i dents ana l yzed for each opt i on and i nc l u des t he  probab i l i t i es of i nd i v i d u a l  

acc i dents , t h e  frac t i o n  of  t he  t i me t h e  wi nd b l ows i n  t he  p art i cu l ar d i rect i o n ,  and t he  c hance  o f  

contrac t i ng c ancer,  as s umi ng t h e  acc i dent actu al l y  h appened . The greatest c h ance t h at a max i mum 

exposed i nd i v i du a l  mi ght  eventu al l y  d i e  of c ancer from a p l uton i um-d i spers i ng acc i dent  at each 

l oc at i on was est imated to be 1 c h ance in 1 7  mi l l i on a year for the  P antex P l ant Al tern at i ve 

( O pt i on 1 ) ,  1 chance  i n  55 mi l l i on a year for  t h e  Iowa Army Ammun i t i on Pl ant Al ternat i ve 

( Opti on 2 ) , a nd 1 c hance i n  500 b i l l i on a yea r for the Hanford S i te Al terna t i ve .  These  va l ues 

can  be c ompared wi th the overa l l Uni ted S tates ave rage chance of dea th from a l l  other types of 
acc i dents ,  wh i ch is  1 c h ance in  2 , 000 per year . 

5 .  The E s t i mated Maxi mum Costs to C l e an Up Res i du a l  Contam i nat i o n  i n  the  Area Affected by an 

Acc i d ent . Sep arate va l u es are g i ven  for the most ser i ous  potent i a l acc i dent s resu l t i n g from each 

of the three types of i n i t i at i ng events . The est imates con s i dered decontami n at i on of  structures , 

remo v al of vegetat i o n  and so i l ,  and other measures n ecessary to as s ure  that the  dose  g u i d e l i n es 

for transuran i um contam i nati on i n  the env i ronment proposed by the  E n v i ronmental  Protec t i on Agency 

wou l d be met . I f  no decontam i n at i on were conducted , h i gher  l eve l s of res i du a l  p l uton i um wou l d  

remai n .  These l eve l s ,  assumi ng  no decontam i n at i on ,  c o u l d  i ncrease average i nd i v i du al r i sks  from 

the max imum re l ease acc i dent as much  as 49 percent i n  t he  c ase  of the Pantex P l ant , about 

1 0  percent for the I owa Army Ammun i ti on P l a nt ,  a n d  i n s i gn i fi ca n t l y  for the Hanford S i te .  

The tab l e pro v i des the  b as i s  for i mport ant comp ar i s ons  of acc i d e nt r i sk among the vari o u s  

al tern at i ves  and opt i ons . In terms of the  overa l l c h ance of occurrence of any p l uton i um-re l eas i ng 

acc i dent ( Co l umn 1 ) ,  the  H anford S i te A l t er n at i ve h as the  l owest l i ke l i hood ( about 1 ch ance i n  a mi l l i on 

per year) . Th e other n ew p l ant opt i ons wou l d have  a greater c hance . Th e Iowa Army Ammu n i t i on P l ant 

Opt i on 2 h as an i ntermed i ate l i k e l i hood (1  c h ance in 5 3 , 000 per year) and the P antex P l ant Opt i on 3 h as 

the  l argest l i k e l i hood ( 1  chance i n  2 2 , 000 per year ) . Th e p art i a l re l oc at i on a l t er n at i v e ( I owa Army 

Ammun i t i on P l ant Opt i on 1 )  i nc l udes some ri sk i n  I owa ( 1  c h ance i n  5 9 , 000 per year ) and some r i sk i n  Tex as 

( 1  ch ance i n  9 , 700 per year ) . Th e other Pantex P l ant Opt i ons  ( 1  or 2 )  h av e  l i k e l i hoods ( 1  c h ance  i n  7 , 900 

or 7 , 300 per year , respec t i ve l y )  t h at are s i m i l ar and the h i g h est of the var i ous al t ernat i ves . 

Comp ar i s on of the  chance of spec i f i c  types of acci dents ( Co l umn 2 ,  i nc l ud i ng i ts s u bd i v i s i ons ) t h at 

cou l d  l ead to re l ease  of rad i o act i ve mater i a l s  h i gh l i ghts certa i n s i m i l ar i t i es and some d i fferences 

between the  Opt i ons . For ex amp l e ,  the  l i ke l i hood of an operat i onal  acc i dent i s  t he  s ame ( 1  c h ance i n  a 

m i l l i on per year ) for al l but  one  opti on bec ause  that  l i ke l i hood i s  pr imar i l y  dependent on t he  nat ure of 

the  work performed and is not s i gn i f i cantly affected by d i fferences i n  structures . ( The  chance for an 

operat i ona l  acc i dent i n  Iowa under Iowa Army Ammu n i t i on P l ant Opt i on 1 is l ower because  on l y  25 percent of 
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the  wor k l oad  wo u l d  be do ne there . ) The co nsequences of an operat i o na l  acc i de nt ,  however , are reduced y 

i mproved struct ures proposed for a l l o pt i o ns except Pantex P l ant Opt i o ns 1 a nd 4 ( Co l umn 2 ) .  The 

l i k e l i h ood for tor nado - i nd uced acc i de nts  is  the  s ame for Pantex Opt i o ns 1 a nd 4 bec ause  cert a i n ex i st i  g 

structures wou l d  cont i nue to be used . U nder P a ntex P l ant Opt i o ns 2 and 3 and t he  I owa a �  H a nford 

Al ternat i ves , new structures cou l d wi t hst and any cred i b l e tor nado , thereby el i m i nat i ng the ch ance of a 

t ornado - i nd uced , rad i o act i v i ty-re l eas i ng acc i de nt .  

The d i ffere nces i n  t he c h ance of ai rcraft - i nduced r ad i o act i v i ty-rel eas i ng acc i d e nts amo ng the  t hree 

major Al t er nat i v es are pr imar i l y  att r i b u t ab l e to d i ffere nces i n  ai r traff i c  and the  re l at i ve prox i m i ty of 

s i tes to a i rways a� ai rport s .  The d i fferences i n  t he  c h a nce of an ai rc raft - i nd uced acc i de nt among t he  

Pantex P l ant Opt i o ns are l arge l y  affected by the s i ze and des i g n  of  proposed new struct ures . P ant ex P l ant 

Opt i o ns 1 a nd 2 wou l d  i ncrease the  area of cert a i n types of struct ures ; t hereby i ncreas i ng the  l i ke l i hood 

of  and ai rcraft - i nduced acc i de nt .  However , the des i g n  of the struct ures u nder Opt i o ns 2 wou l d  reduce the 

over a l l c o nsequences from s uch acc i d e nts , as i s  i nd i c ated by the  max i mum i nd i v i d u al r i sk ( Co l umn 4 ) . The 

structures proposed for Pantex  P l a nt Opt i o n  3 wo u l d  l ower the  l i ke l i hood t h at an ai rcraft crash cou l d  

res u l t  i n  a re l e ase of radi oact i v i ty ( Co l umn 2 ) .  The proba b l y  o f  a n  a i rcraft- i nd uced  a cc i dent  a t  the 

Hanford S i te was found  to be  not c re d i ta b l e .  

The max i mum c o nsequence acc i de nt ,  i n  terms of the  max i mum number of pos s i b l e  eve nt u a l  c a ncer deat h s  

( Co l um n 3 ) , i s  a part i cu l ar ai rcraft - i nd uced acc i de nt and i s  the  s ame for al l four Pantex Opt i o ns ( see 

T ab l e  I I ,  C o l umn 2, of the Summary) . Th i s  is because the structures i nv o l ved i n  t h at pot e nt i al acc i de nt 

are i nc l uded i n  a l l four Pant ex P l ant Opt i o ns wi t h  no c hanges . A very s i m i l ar type of acc i de nt cou l d 

occur at t he  I owa Army Ammu ni t i o n P l a nt and i s  a l so est i m ated to resu l t  i n  t he  max i mum number of pos s i b l e 

eve nt u a l  cancer deat h s  for e i ther  of the  two Iowa Opt i o ns ( C o l umn 2 ) . 

2 . 5  E NV I RONME NTAL I MPACTS OF RE LATED TRANSP ORTAT I ON OPERAT I ONS  

Th i s  sect i o n  s ummari zes maj or conc l u s i o ns o n  env i ro nment a l  i mp acts associ ated w i th t ransport at i o n  

operat i o ns .  Sect i o n  4 . 3  co nt a i ns a more det a i l ed d i scuss i o n  of the  top i c .  

E nv i ro rrne nt a l  impacts res u l t i ng from rel ated transport at i o n operat i o ns fa l l i nto e i t her of two major 

c at egor i es - - norma l  operat i o ns or acc i de nts . Co nsequ e nces were ca l c u l ated for normal  operat i o ns as they 

are now as soc i ated w i t h  P a ntex P l ant operat i o ns .  Acc i de nts were tre ated s t at i s t i c a l l y  by c a l c u l at i o n  of a 

pro b ab i l i ty of occ urre nce . If the  prob ab i l i ty was fou nd to be greater t h a n  l ch ance i n  a m i l l i o n  per 

year, the  co nsequences were c a l c u l ated to determi ne the  s i g n i f i c a nce .  Th i s  i s  the s ame approach t h at was 

used for ev a l u at i ng pl ant operat i o ns .  See Sect i o n 2 . 4 . 1  for a d i scuss i o n  of cred i b i l i ty and s i g n i f i cance 

defi n i t i o ns .  

2 . 5 . 1  Normal Tr a nsport at i o n Operat i o ns Re l ated t o  t he  P antex P l ant A l ternat i ve 

The i mp acts for normal operat i o ns and acc i de nts are further separat ed i nto  those  t h at res u l t i n  a 

rad i o l og i c a l  effect and those  t h at are no nrad i o l og i c a l  i n  nature . Al l i mp act s as soc i ated wi th  normal  

transport at i o n operat i o ns were asses sed to  be  neg l i g i b l e . 

R ad i o l ogi c a l  

The rad i o l og i ca l  i mp acts o f  P a ntex P l ant- re l ated normal  t r ansport at i o n are l i m i ted t o  rad i at i o n doses 

rec e i ved by cou ri ers , other emp l oyees ,  and the  general  pub l i c .  The max i mum rad i o l og i c a l dose for a 

no nocc u p at i o nal  i nd i v i d ual was assessed to be l ess t han  0 . 5  m i l l i rem per ye ar . 
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------------------------------------------------------------------------------------------- -- - --------

No nrad i o l og i c a l 

No nrad i o l o g i c al impacts are compar abl e to impacts res u l t i ng from the  equ i v a l e nt types of t raff i c ;  

t h at i s ,  c ars , truc k s ,  tra i ns , a nd ai rcraft . I n  al l c ases , for al l affected are as , t he  Pantex P l ant 

c o nt r i but i o n was c a l c u l ated to be l ess  t h a n  1 percent . 

2 . 5 . 2  Tra ns port at i o n  Acc i de nts  Re l ated to the  P ant ex P l a nt A l ternat i ve 

R ad i o l og i c a l  

The pr imary c o ncern for trans port at i o n  acc i de nt i mp acts ( as i t  was for p l ant impact s )  i s  t h e  

deto nat i o n  o f  co nve nt i o na l  h i g h-exp l o s i ve compo ne nt s t h at cou l d  resu l t  i n  t h e  re l ease  o f  p l uto ni um t o  the 

atmosphere . The crash of a S afe-Secure Trai l er co nt ai ni ng nuc l e ar weapo ns w i t h  a l o aded fuel  t a nker truck 

and res u l t i ng i n  a l o ng-burn i ng f i re near the  Safe-Secure  Tr ai l er was the  only such  acc i d e nt ca l c u l ated to 

h ave a l i ke l i hood of about l c h ance i n  a mi l l i o n  per year c o ns i deri ng the d i st a nces trave l ed nat i o nwi d e .  

The probab i l i ty o f  such a n  acc i d e nt occurr i ng wi t h i n  a 50-m i l e  rad i us o f  the Pant ex P l a nt i s  about  

1 chance  i n  20 mi l l ion  a yea r ,  or  a bout  5 percent of the nati onwi de  r i s k .  T h e  assessment of potentia l  
co nsequences of such an acc i d e nt �as based o n  the  as sumpt i o n  t h at i t  occurred o n  an  i nterstat e  h i ghway at 

a major ex i t  i n  a l arge metropo l i t an area ( popu l at i o n between 1 /4 a nd 1/2  m i l l i o n) wh i l e  e nroute between  

the  P a ntex P l a nt and  a mi l i t ary dest i nat i o n .  Wi nd d i rect i o n  and atmospher i c  d i spers i o n  co nd i t i o ns were 

chosen  to max i mi ze effect s .  Th i s  ev al u at i o n est i mated t h at as many as 38 add i t i o nal  c a ncer d e aths cou l d  

eve ntua l l y  occ ur i n  t h e  exposed popu l at i o n .  About 5 2  squ are k i l ometers co u l d  b e  cont am i nated at l eve l s 

t h at cou l d requ i re c l e anup to assure t h at proposed E nv i ro nme nt al P rotect i o n  Age ncy g u i d e l i nes wou l d  b e  

met . T h e  c l e a nu p  cost cou l d  b e  a s  much a s  $500 mi l l i o n .  

Al l other hypothes i zed t r ansportat i o n  acc i d e nts  i nvo l v i ng nuc l e ar weapo ns h ad prob ab i l i t i es l ess t h a n  

t h e  occurr e nce  pro b ab i l i ty thresho l d .  T h e  Dep artme nt o f  E nergy does not sh i p  nuc l ear weapo ns b y  ai r .  

Th ere i s  some pos s i b i l i ty of acc i de nts  associ ated with  routi ne Department of E nergy s h i pme nts of 

nuc l ear we apo ns compo nents co nt a i ni ng rad i oact i v e  mater i a l  and sh i pments  of no nwe apo n rad i o ac t i v e  

mat eri al s .  Al l o f  these  w i th o ne exc ept i o n  h ave a c hance o f  occurr e nce l ess  t h a n  1 i n  a m i l l i o n  per ye ar . 

The except i o n  i s  a crash and resu l t i ng f i r e  from a ch artered ai rcraft carryi ng nuc l ear comp o ne nts  

c o nt a i ni ng t r i t i um .  The pro b ab i l i ty of re l ease of  t r i t i um to  the  atmosphere from an  a i rcr aft crash was 

c a l c u l ated to be l ess  than  1 ch ance i n  2 5 , 000 per ye ar . A co nsequence  ev a l u at i o n  t h at assumed rel ease  of 

a l l of the tr i t i um from al l of the components pred i cted a maxi mum i nd i v i du al dose of l ess  t han  1 rem .  

Some pot e nt i al for trans portat i o n acc i d e nts i s  re l ated to s h i pme nts of l ow- l evel  r ad i o act i ve wastes 

by commo n c arr i er truck fre i ght . Such s h i pments are made in accordance with Department of Transportati on 

regu l at i o ns .  They are co ns i der ed to h ave l ow r i s k ,  both by a g e ner i c  eva l u at i o n  i n  a Nuc l e ar Reg u l atory 

Commi s s i o n  e nv i ro nment a l  imp act stat ement and by a spec i f i c  assessme nt of conseque nces  i n  th i s  document . 

Nonr ad i o l og i c a l 

N o nrad i o l og i c al impacts were asses sed for h azardous mater i al s  s h i pped to a nd  from the P a ntex P l ant .  

Two postu l ated acc i de nts  i nvo l v i ng h i gh exp l os i ves and o ne pos t u l ated acc i d e nt i nvo l v i ng gaso l i ne or 

d i esel fuel were assessed to h ave a c hance of occurrence greater than  1 i n  a m i l l i o n  per year . 
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H i g h  exp l o s i v es are sh i pped to and from the  Pantex P l ant by contractor a i rcraft and by commerc i al 

tru c k .  For a i r  s h i pments ,  the l i k e l i hood of a cr ash of a p l ane c arryi ng h i gh expl o s i ves to or from the  

P antex Pl ant i s  about 1 ch ance i n  3 0 0  per  year . A consequence assessment of  exp l o s i ve d amage poten t i al  

and a i rcraft d amage potent i al i n d i c ates t h at for the amounts of  exp l o s i ves t r an sported , the h az ards are 

essent i al l y  those that res u l t from the  crash of  t he  p l ane i tse l f .  For commerc i a l truck  sh i pments ,  f i r e  i s  

the o n l y  cred i b l e  c i rc umst ance that cou l d  c ause  d etonat i on of the h i gh exp l os i ves . The probabi l i ty of an 

acc i d ent i n vo l v i ng a f i re i s  l es s  than 1 chance  i n  1 , 700 per year . Approx i mat e l y  25 sh i pments of g asol i ne 

and d i esel  fuel  are made per year w i th the probab i l i ty of a f i re bei ng l ess  t h an 1 ch ance i n  2 0 , 000 per 

year . For al l of  these nonrad i o l og i c a l  i nc i dents , con s equences represent a sma l l proport i on ( l es s  than 

1 percent)  of that type of acc i dent in  the affected area .  

2 . 5 . 3  I owa  Army Ammun i t i on P l ant and H anford S i te  A l ternat i ves 

Al l of the transportat i on i mp acts are c l o se ly  proport i ona l  to d i stance trave l ed .  The I owa Army 

Ammun i t i on P l ant Al tern at i ve  wou l d  res u l t i n  an i n s i gn i f i c ant ch ange i n  transportat i on imp acts .  Th e 

H anford S i te A l t ern at i ve wou l d ,  at most ,  doub l e  the normal transportat i on impacts and d o ub l e  the 

occ urrence probab i l i ty for acc i dents . 

2 . 6  PREFERRED ALTERNAT I VE AND ADD I T I ONAL M I T I GATI NG MEASUR E S  

2 . 6 . 1  The Preferred Al t er n at i ve 

The preferred a l ternat i ve i s  to cont i nue nuc l e ar we apons operat i ons and construct n ew f ac i l i t i es at 

the Pantex P l ant in order to meet i n creased work l oad  schedu l es .  The Dep artment of  En ergy i ntends to 

pursue  comp l et i on of the proj ects i dent i f i ed i n  Opt i on 1 and add i t i on a l  n ew f ac i l i t i es t h at wou l d  at l east 

pro v i de al l of  the operat i on a l  re l i ab i l i ty d es i gn  features represented by Opt i on 2. For some operat i ons  

i t  i s  poss i b l e  that operat i ona l  re l i ab i l i ty features represented by Opti on 3 wi l l  be found d es i rabl e or  

necess ary . 

Thus ,  the  f i rst three P antex P l ant Opt i ons encompass the act i ons con s i d ered most l i ke l y  and 

i l l u strate the  range of  poss i b l e  costs , i mprovements in  s afety , and env i ronmenta l  impacts . Wh i l e  each of  

the opt i ons is  pre c i se ly  d ef i ned to pro v i de a sound  bas i s  for  eva l uat i o n ,  i t  s h ou l d  be  c l ear t h at they are 

not mutu a l l y  exc l us i ve and t h at features from more  than one opt i on cou l d  be comb i ned . Th i s  E n v i ronment a l  

Impact Statement wi l l  be i nstrumental i n  formu l at i ng the  d ec i s i ons  regard i n g  the imp l ementati on of these 

opt i on s . 

2 . 6 . 2  Add i t i on a l  M i t i gat i ng Measures I d ent i f i ed for Cons i derat i on 

Add i t i ona l  m i t i g at i ng  measures to address s pec i f i c  env i ronmental  i ss ues were i dent i f i ed d ur i ng the  

deta i l ed eva l u at i on of  the bas i c  al ternat i ves . 

These measures are not now p art of any of the Al t ernat i ves descr i bed ear l i er .  However, some are 

a l ready be i n g act i ve l y  i nvest i g at ed by the Dep artment of Energy. Th e measures are organ i zed i nto  two 

c at egor i es :  ( 1 )  those tha t  cou l d  reduce the p roba bi l i ty o r  consequences o f  potent i a l  acci dents ; and 
( 2 )  those that coul d reduce the degree of  impact from some routi ne operati ons . 
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Poss i b l e Mi t i gat i ng Measures for Potent i al Acc i dents 

• The potent i al for acc i dents i nduced by a i rcraft crashes and resu l t i ng in  the  d i spersi on of 

pl uton i um was exam i n ed for measures t h at co u l d  reduce the  l i ke l i hood of such acc i dent s . A rev i sed  

an al ys i s  of probab i l i ty based on the most current a ir  traff i c  i nformat i on s upp l i ed by the F ederal 

Av i at i on Adm i n i strat i on shows t h at the  c h ance of such  an acc i dent i s  l ow ,  l es s  than 1 i n  7 , 400 a 

year for any P antex P l ant Opt i on .  However,  a i rcraft crash - i ndu c ed acc i dents st i l l  h ave  a l i ke l i hood 

of  occ urrence l arger than any of t h e  other potent i al major acc i dents  assoc i ated w i t h  operat i ng the  

P antex P l ant . The  Draft E n v i ronmental  Imp actment St at ement propos ed two spec i f i c  meas ures t h at had  

the  poten t i al  to res u l t  in  s i g n i f i c ant reduc t i on of the  l i ke l i hood of  an a i rcraft crash  i nto P l ant 

structures of concern . These were to extend the proh i b i ted a i rsp ace as soc i ated wi th the P l ant and 

to move  the  VORTAC rad i o  n av i g at i on dev i ce to a l oc at i on f urther from the  P l ant . Th e goal of these 

propo s al s was  to reduce the number of  a i rcraft operat i ons on co urs es t h at co u l d  t ake them over the 

P l ant . Extens i v e  i nteract i ons  with the Federal  Av i at i on Adm i n i strat i on have i dent i f i ed other means 

t h at wou l d  be more pract i cal to ach i eve the fund amenta l  goal  w i thout i nc urri ng the oper at i o n a l  

pro b l ems a t  the  Amari l l o  a i rport that wou l d  resu l t  from the  two propo s al s cont a i n ed i n  the  Draft 

E n v i ronmental Impact St atement . 

The Federal Av i at i on Admi n i strat i on i s  a l ready p l ann i ng to imp l ement some c h an ges that wi l l  reduce 

the n umber of a i rcraft operat i ons  contr i but i ng to the r i sk . Add i t i on a l  c hanges  may be poss i b l e  and 

wi l l  cont i n ue to be exp l ored j o i nt l y  by the  Department of Energy and the F ederal Av i at i on 

Adm i n i strat i o n .  

A project t o  i mprove the i nstrument- l and i ng system at the Amar i l l o Ai rport i s  p l anned t o  start i n  

l ate  summer of 1983 . I t  wi l l  res u l t i n  the  e l i m i nat i on  of on e of t he  i n strument approaches p as s i ng 

over the P antex P l ant . Th i s  w i l l  reduce the ch ance of an ons i te crash  from l oc al a i rport traff i c  

by about 5 0  percent . It may be pos s i b l e  to h ave  more appro aches from the  east fo l l ow a co urse 

eq u i va l ent to t he  present VORTAC approach p attern . A stat i st i c al an a l ys i s  based on Apr i l  1983 

traff i c  i nd i c ates th i s  cou l d  resu l t  in  a red uct i on in  the ch ance of an ons i te crash - i nduced 

acc i dent by a factor of more t h an 100 . 

The l i k e l i hood of an a i rcraft crash- i nduced acc i dent resu l t i ng from a i r  traff i c  enroute on a i rways 

assoc i ated wi t h  t he  VORTAC repres ents the l argest port i on ( about 89 percent ) of the  tota l  a i rcraft 

r i s k .  The probab i l i ty of such acc i dents i s  c urrent ly  assessed to be l ower t h an u s ed i n  the Draft 

Env i ronmental  Impact St atement because of t he  el im i n at i on of cert a i n commerc i a l fl i ghts . An 

add i t i ona l  i ncremental red uct i on is expected to occ ur when the F ederal Av i at i on Adm i n i strat i on 

e l i m i n ates one of the  l ow-a l t i t ude  ai rways i n  1983 . Add i t i o n a l  poss i b l e  measures to red i rect 

a i rcraft on the l ow- or h i g h -al t i tude a i rways co u l d  f urt her red uce t h i s  component of r i sk .  One 

meas ure that wi l l  be  d i s c ussed further between the  Dep artment of Energy and the  Feder al  Av i at i on 

Admi n i strat i on i s  the  pos s i b i l i ty of estab l i sh i ng an add i t i o n al VORTAC t h at wou l d  perm i t  

red i rect i o n  o f  more f l i ghts  to  reduce t h e  n umber that are o n  courses  that l i n e  u p  w i t h  t h e  Pantex 

Pl ant .  A sta t i s ti ca l  analys i s  based on  the most recent a i r  traffic data through  Apri l 1983 
i n d i c ates that if al l enroute  f l i ghts  co u l d  avo i d the  Pantex P l ant by at l east 10 k i l omet er s ,  t he  

pro b ab i l i ty of  a i rcraft cras h - i nduced ac c i dents c o ul d be reduced by a f actor of  about 100 . 

Thus ,  i t  appea rs pos s i b l e that  i f  further meas ures cons i dered for both l oca l  traffi c a nd enroute 

traf f i c  are determi ned to be feas i b l e  there cou l d be an overal l reduct i on of  the  l i k e l i h ood of 
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ai rcraft crash- i nduced acc i dents by a f actor of about 100 . It may not be pos s i b l e  to imp l ement 
ch anges for al l i nvo l ved a i rways and a i rport operat i on s ,  in wh i ch c ase the reduct i ons in r i sk wou l d  
not be as much . However , the Dep artment o f  Energy pl ans t o  cont i n ue wor k i ng  w ith  the Federal 
Av i at i on Admi n i strat i on to imp l ement the most effect i ve pr act i c al c h anges to fu rther reduce the 
r i s k of  P l ant-rel ated acc i dents without d i srupt i ng or impo s i n g  other r i s k s  on  normal  a i rcraft 
o perat i ons . 

Other meas ures bei ng i n vest i g ated are the mod i f i cati on  or rebu i l d i ng of struct ures to reduce or 
e l im i nate any off s i te  consequ ences , shoul d an a i rcr aft crash occur . These meas ures i nc l ude bermi n g  
o r  buryi ng t h e  struct ures . 

• Gravel Gert i es are spec i al structures with  cei l i ngs  made of a s u spended , th i ck l ayer of gravel  

des i gned to f i l ter out pl uton i um ,  shou l d an acc i d ent occur in the  workspac e .  En g i neeri ng  stud i es 
h ave shown t h at the ex i st i ng access doors may fa i l under the acc i dent al detonat i on of the max imum 
a l l owab l e  amount of h i gh expl os i ve ,  thereby perm i t t i ng unf i l tered debr i s  to be expel l ed .  ( The  
acc i dent anal ys i s  for Pantex Opt i on 1 and  4 as s umed such a f ai l ure wou l d  occur . )  The  Dep artment of  
Energy current l y  is  i nves t i g at i n g  v ari ous  methods  to ref i t  or repl ace these b l ast doors  to assure 
aga i nst b l ast door fa i l ure . If the doors and entrance way cou l d  be mod i f i ed to assure w ithst and i ng 
an acc i dent a l  deton at i on , the maxi mum re l ease of p l uton i um from such  an �c i dent coul d probab l y be 
reduced by a factor of about 40. Th i s  wou l d  reduce the number of poss i b l e  eventual c ancer deaths 
from an operat i ona l  acc i dent under Pantex P l ant Opt i ons  1 or 4 from 9 to 2 (Tab l e  2 . 4 . 3- 1 ) . 

• On ly  one cred i b l e  post u l ated offs i te trans portat i on acc i dent cou l d  res u l t  i n  the rel ease of 
p l uto n i um .  Th i s  acc i dent i nvo l ves a l ong-burn i ng fuel f i re res u l t i ng from an acc i dent between a 
S afe-Secure Trai l er transport veh i c l e  and a tanker truc k .  Poss i b l e  m i t i gat i ng meas ures i nc l ud i ng 
mod i f i c at i ons to ei ther procedures or equ i pment are bei n g  i n vest i g ated . 

Poss i b l e  M i t i gat i ng Measures for Norma l  Operat i on .  Al tho ugh var i ous normal o perati ons were found to  
have some degree of  env i ronmenta l  impact , none were con s i dered s i g n i f i c ant . Some mi t i g at i ng measures are 
bei ng con s i dered to reduce further those a l ready sma l l i mp acts . 

• A new Test-F i r i ng F ac i l i ty i s  be i ng cons 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 nter i m  Test-F i r i ng Fac i l i ty ( P roj ect 11,  Tab l e  2 . 2 . 1- 1 )  now under construct i o n .  The new fac i l i ty 
wo u l d  prov i de conta i nment of a l l  emi s s i ons from a l l  h i g h-expl os i ve test s hots i nvo l v i ng e i ther 
depl eted uran i um or beryl l i um .  

• Recyc l i ng of s o l vents may be accomp l i s hed i n  the future,  reduc i ng em i s s i ons from s o l vent 
ev apo r at i on to near l y  zero . 
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3 . 0  AFFECTED ENV I RONMENTS 

Th i s  c h apter descr i bes the  env i ronments of t hree l ocat i ons ( th e  P antex P l ant , the  I owa Army 

Ammun i t i on P l ant , and t he  Hanford S i t e )  that m i g h t  be affect ed by the  al tern at i v e act i ons . Emp h as i s  i s  on 

d i scus s i o ns and i nformat i on deemed necess ary to und erst and the  an al yses i n  Ch apter 4 and comp ar i s ons of 

al t ern at i ves in Ch apter 2. More  det ai l ed mater i a l  is referenced or pub l i s hed  as a separate document . 

Ch apter 3 h as two major sect i on s .  Sect i on 3 . 1  descr i bes general cond i t i ons ( wi t h i n  a reg i ona l  

cont ext ) ,  ex i st i ng  fac i l i t i es ,  and c urrent operat i on s  at al l three s i tes . Sect ion  3 . 2  dea l s w i th the 

ex i st i ng env i ronmental cond i t i ons . I t  empha s i zes those areas deemed importan t  by the p ubl i c  or  those areas 

most l i ke l y  to be affected by the al ternat i v es .  The d i scuss i ons  of the ex i s t i ng env i ronment  at the Pantex 

P l ant ref l ect the c umu l at i ve effects of n uc l e ar weapons operat i ons there over the p ast 30 years . The  

top i c a l  sect i ons are organ i zed i n  t he  same fash i on used for  Sect i on 2 . 3 .  Ea ch top i ca l  s u bsecti on p resents 

i nformat i on for e ach s i te i n  the  same sequence .  

3 . 1  GENERAL SETT I NGS  OF THE  S ITES  

Al l three al ternat i ve s i tes are now under some form of  Federal government control  and are restri cted 

from pub l i c  access . Th e Pantex Pl ant s i t e  near Amar i l l o ,  Texas , i s  the l oc at i on of  current n uc l ear 

weapons operat i ons and proposed new con struct i o n . The I owa Army Ammun i t i on P l ant s i te near Bur l i n gton , 

I owa,  has  fac i l i t i es prev i o u s l y  u sed for nuc l ear weapons operat i on s  and curren t l y  i s  used for convent i on a l 

mun i t i ons operat i on s . The Hanford S i te near R i c h l and ,  Was h i ngton , was s e l ected as an examp l e  s i te for an 

al l -new p l an t .  Th i s  se l ect i on was based on a det a i l ed study th at eval u ated reg i ona l  and s i te-spec i f i c  

c r i t er i a to s e l ect s u i t ab l e  c and i d ate  s i tes for n uc l ear weapons operat i ons fac i l i t i es ( LATA 1981 ) . 

3 . 1 . 1  General  E n v i rons 

The l oc al e n v i rons d i ffer great l y  among the three s i tes . However,  each is  l oc ated in  re l at i vel y 

f l at ,  open country away from major  mount ai n ranges . Al l three l oc at i ons  h ave  agri c u l t ura l  areas ons i te 

under c u l t i vat i on .  Each s i te i s  l oc at ed re l at i ve ly  c l ose  to urban areas and h as potent i a l eco l og i cal  

pat hways for po l l ut ant transfer to man through  agr i c u l t ura l  pract i ces and game management programs . 

3 . 1 . 1 . 1  P antex P l ant--General  E n v i rons 

The 3 , 700-hectare ( 9 , 100- acre ) Pantex P l ant S i te is  l oc at ed in  the  P an h an d l e  of Texas , C arson County,  

approx imate l y  27  k i l ometers ( 1 7  mi l es )  northeast of downtown Amari l l o  ( F i g .  2 . 1 . 1 -A ) . I n  add i t i on to the  

P antex P l ant, the  Dep artment of Energy owns a 436-hectare ( 1 , 077-acre )  port i on of a l arge p l aya 

approximat e l y  6 k i l ometers (4 mi l es )  north east of the  Pl ant . Th i s  property, known as Pantex Lak e ,  i s  

c urrent l y  b e i ng used for p r i v ate agr i c u l tural purposes and i s  b e i ng he l d by the Dep artment of E nerqy for 

i ts l ong-term poten t i al devel opment as a water-supp l y  we l l f i e l d .  No p l ans  are contemp l ated for such  

d eve l opment i n  the  foreseeab l e  future .  The water wel l s  used to supply Amari l l o  w i th dri nk i ng water border 

th i s  property . 

The P antex P l ant i s  l ocated i n  the treel ess h i gh p l ai ns of Texas ;  i t  l i es on the  trans i t i on zone 

between the  North Centra l  Pl a i n s  and the  L l ano Estacada ( s t aked p l a i ns ) to t he  sout h .  The reg i on ,  sett l ed 

i n  the  l ate 1800 ' s  and ear l y  1900 ' s , i s  a sem i ar i d  f armi ng and r anc h i ng are a .  The few trees c urrent l y  

t here were p l anted for wi nd break s ,  s h ad e ,  o r  fru i t  produc t i o n .  The Pantex P l ant i s  surrounded by 
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agr i c u l t ura l  l a nd . Owners h i p  i s  bot h pri vate and i ns t i t u t i o na l . Approx imat e l y  80 percent of the l a nd 

wi th i n  the P l ant bou nd ary i s  used for agr i c u l tura l  purposes by l a nd l ease arra ngements wi th Texas 

Tech Uni vers i ty Agr i c u l ture  Res earch St at i o n .  Broken  or ro l l i ng l a nd i s  typ i ca l l y  kept i n  nat i ve grass 

past ure and s easo nal l y  grazed wh e never rai nf al l is suff i c i e nt to produce gr ass growth . Wheat f i e l ds are 

grazed i n  the l at e  fal l ,  wi nt er , and ear l y  spri ng to s t i mu l at e t i l l er i ng ;  g ra i n  sorghum is g razed i n  the 

fa l l after the crop is comb i ne-harvested . Al though  dryl a nd  farmi ng domi nates t h i s  reg i o n, some f i e l ds are 

i rr i g ated from l oca l  p l ayas or from deep we l l s  pump i ng water from the Og al l a l a  aq u i f er .  

The c l i mate at the  P a ntex P l ant i s  typi cal  of the  h i gh great p l ai ns .  I t  i s  ch aracteri zed by hot 

s ummers and rel at i ve l y  co l d  wi nters ( U SDC 1981 ) . The Pantex P l a nt is  i n  a wi ndy area with t he  prevai l i ng 

wi nd d i rec t i o n  from the south thro ugh southwest ( F i g .  3 . 1 . 1 . 1 -A) . R a i nfa l l i s  vari ab l e ,  averag i ng 
50  centimeters ( 20 i nches ) per year w i th i nd i v i dua l  annua l  tota l s  rang i n g  from l ess  than 2 5  centimeters 

( 10 i nches ) to greater than 90 centimeters ( 35 i nc hes ) .  Thunders torms occur about 49 days per year and can  

produce  tor nadoes . Th e des i g n  c r i t er i a tor nado wi nd speed for  the  Pant ex P l ant is  1 1 2  meters per seco nd 

( 2 50 mi l es per h o u r )  ( Texas Tech 1 97 4 ) . 

3 . 1 . 1 . 2 I owa Army Ammu ni t i o n  P l ant- -Ge ner al E nv i ro ns 

The 7 , 800- h ectare ( 19 , 300-acre )  I owa Army Amm u ni t i o n  P l ant i s  l oc ated i n  southeastern I owa , Des  Mo i nes 

County ,  approximately 16  k i l ometers ( 10 mi l es )  wes t  of  downtown Burl i ngto n .  P l a n t  headquarters are 

adj acent to the  town of M i d d l etown o n  the mai n l i ne of the Bur l i ngton  Northern R ai l road ( F i g .  2 . 2 . 2 -A) . 

Th i s  area was sett l ed i n  t he  ear l y  1800 ' s  and h as several  po i nts of i nterest dat i ng back to t he  C i v i l War 

era .  However , no h i stor i c  s i tes reg i stered w i th the  N at i o nal Reg i ster of H i stor i c  P l aces ex i st wi th i n 

P l a nt bou nd ar i es .  

The reg i o n c o nt ai ns some of the  most product i ve f arm l and i n  the wor l d .  The terrai n i s  most ly  l eve l  

to gent l y  s l o p i ng ;  however , it  i s  broke n  by roug her  topography al o ng drai nage rav i nes and stream c hanne l s .  

The l andscape ,  both w i th i n  and surro u nd i ng P l ant bo und ar i es ,  i s  a mos a i c  of f i e l ds and h ardwood forests . 

An  exce l l e nt grow i ng seaso n i s  coup l ed to an annual  rai nfa l l pattern  t h at e l im i nates most req u i rements for 

i rr i g at i o n ,  and a l most any acc l i mat ed crop c a n  be grown.  Most l evel l and i s  c u l t i v ated . Corn and 

soyb eans , the  preferred crops , are p l ant ed o n  a crop rot at i o n  schedu l e  to mai nt ai n h i gh l eve l s of so i l  

fert i l i ty.  

Approx i mate ly 70 percent of the l and wi th i n the  P l ant bo undari es is  f armed ( row crops or i mproved 

pastures ) .  Land is l eased to pr i v ate  farmers or mai nt ai ned for wood product i o n  u nder an  aggress i ve forest 

management p l a n .  I n  add i t i o n ,  an act i ve wi l d l i fe management p l an  e nco urages product i o n and use  of  

wi l d l i fe spec i es .  

The c l i mate at the  I owa Army Ammu n i t i o n  P l ant i s  typ i cal  of c o nt i nental , m i d - 1  at i tude l oc at i o ns .  I t  

i s  c h aracter i zed b y  hot , hum i d  s ummers and col d ,  re l at i ve ly  s nowy wi nters ( USDC 1980 ) . The prevai l i ng 

wi nd d i rect i o n  at the I owa Army Amm u ni t i o n  P l ant i s  from the south to southwest w i th stro nger wi nds from 

the  north and northwest ( F i g .  3 . 1 . 1 . 2 -A ) . Rai nfa l l  averages 90 c e nt i meters ( 3 5  i nches ) per year w i t h  two 

t h i rds fa l l i ng d u r i ng the growi ng s e ason ;  s nowfa l l averag es 60 c e nt i meters ( 2 5  i nc h es )  per ye ar . 

T h u nderstorms occur about  50 d ays per year , primar i l y  i n  the  spr i ng and summer , and c a n  produce  h i gh 

wi nd s ,  h a i l ,  and tornadoes . The c o nt i nental  U . S .  h as been assessed to d etermi ne a reg i o nal d es i g n-bas i s  

tor nado (ANS I  1980 ) ; t he  tor nado des i g n  wi nd speed for Iowa i s  1 1 2  meters per seco nd ( 2 50 m i l es per hour ) . 

The d es i g n  c r i t er i a  wi nd speed used at the  I owa Army Ammu n i t i o n  P l ant for new fac i l i t i es i s  160 meters per 

sec o nd ( 360 m i l es per hour ) ( MHSM 1971B ) .  
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The l i nes and b ars com i ng from the center of the wi nd rose represent the frequency of the  

w ind  speed i nterva l  com i ng  from th at p art i cu l ar d i rect i o n .  Si xteen wi nd d i rect i on s  

( N ,  NNE , NE , . . .  ) are presented , each cover i ng 2 2 . 5  degrees o f  t h e  c i rc l e .  

F i g ure 3 . 1 . 1 . 1-A .  W i nd rose for P antex P l ant area . 

3 . 1 . 1 . 3 H anford S i t e--General  E n v i rons  

The  1 4 7 , 800-hectare ( 360 , 100- acre ) H anford S i te i s  l ocated i n  sem i ar i d  south eastern Was h i n gton j ust 

north of the  j uncti on of the Yak i m a ,  Sn ak e ,  and Co l umb i a  R i vers  ( F i g .  2 . 2 . 3- A ) . Th i s  area was sett l ed i n  

the  l ate 1800 ' s  and early 1900 ' s  by farmers who devel oped l oc al i rr i gat i on d i stri cts u s i ng the Co l umb i a  

R i ver . Average rai nfa l l i s  l o w ;  however , as i s  typ i c a l of most  desert commu n i t i es , a wi de  var i ety of 

crops c an be grown when water i s  s upp l i ed .  A truck f arm i nd u stry thr i ves on the i rr i gated f i e l d s .  There 

is al so wheat f arm i ng  and forage prod uct i on for a l i vestock i ndust ry .  

The proposed s i te i s  l ocated i n  the north -central port i on of the H anford S i te approx i mate ly 
3 2  k i l ometers ( 20 m i l es )  northwest of  R i c h l and . This  a rea  s u pports sagebrush  and  nat i ve g rasses  

that provi de wi l dl i fe hab i ta t .  
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The l i nes and b ars comi ng from t he  center of the  wi nd rose repres ent t he frequency of the 

w i nd speed i nt erv a l  com i n g  from t h at part i c u l ar d i rect i on .  Si xteen wi nd d i rect i ons  

( N ,  NNE , N E ,  . . .  ) are presented , e ach coveri ng 22 . 5  degrees of  the  c i rc l e .  

F i g ure 3 . 1 . 1 . 2 -A .  W i nd rose for I owa Army Ammun i t i on P l ant are a .  

T h e  c l i mate i s  domi n ated by t h e  r ai n  s h adow o f  t he  Cascade Mount ai n range ( Stone 1972 ) .  Mo i s t ure

l aden storms or i g i nat i ng from the  Paci f i c  d ur i ng wi nter and spr i ng tend to  ra i n-out  as t hey cross the  

Cascades ,  res u 1 t i ng in  a re l at i ve ly  l ow annual  rai nfa l l [ an aver age tota l  of 16 cent i meters ( 6 . 3  i n ches ) ]  
at t he  Hanford Si t e .  Wi nters are re l at i v e l y  co l d ,  averag i ng 1 o C  ( 3 3 o F ) ;  snowfa l l tot al s average on ly  

33  cen timeters ( 1 3 i nches ) per  yea r .  Summers a re s u n ny ,  dry ,  and warm . The  preva i l i ng wind  d i recti on i s  

from the west-northwe s t  caused by a i r  dra i n i ng off the Cas cade range across  eas tern Was h i ngton  

( F i0ure 3 . 1 . 1 . 3-A ) .  Thundersto rms  occur a bo u t  1 1  days per yea r ,  but  severe  thunders torms  are rare . 

One  tornado has been observed ( i n  60 vears ) on the Hanford S i te .  The des i q n  cr i te r i a  for nucl ear  reactors 

o r  s truc tures for the s to rage of  p l uton i um at the Hanford S i te requi re the  faci l i ty to wi thstand tornado 

w i nd  speeds of 78 meters per s econd ( 175  mi l es per hou r )  ( U SAEC 1974 ) .  

3-4  



w 

SPEED 
miles per hour 
1. 1-7 7- 18 18+ 

.5-3 3.5-8 8.5+ 
meters per second 

_N� 
18% 

H ANFORD 
1973- 1975 

E 

The l i nes and bars comi ng from the center of the  wi nd rose represent the frequency of the 

wi nd  speed i nterval  com i ng  from th at p art i cu l ar d i rect i on . S i xteen wi nd  d i rect i on s  

( N , NNE , NE , . . .  ) are presented , each cover i ng 22 . 5  deg rees of the c i rcl e .  

F i g ure 3 . 1 . 1 . 3-A.  W i nd rose for H anford S i te area .  

3 . 1 . 2  E x i s t i ng Fac i l i t i es 

3 . 1 . 2 . 1  P antex P l ant --Ex i st i ng F ac i l i t i es 

General  C h ar acteri s t i cs 

The f ac i l i t i es at the P antex P l ant i nc l ude s ome 2 88 b u i l d i ng s  total i ng approx i mate ly 139 . 5  thousand  

s quare meters  ( 1 . 5  mi l l i on squ are  feet ) of f l oor space ( USERDA 1976 ) . The P l ant was estab l i sh ed in  195 1 
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on a port i on of t he  former Pantex Army Ord n ance P l ant constructed i n  1942 . Th e or i g i n a l  P l ant was used 

d u r i n g  Wor l d  War I I  for l o ad i ng convent i ona l  ammun i t i on s h e l l s  and bombs . Several of the or i g i n a l  

bu i l d i n g s  [55 . 8  thous and s q uare meters ( 600 thousand squ are feet ) ]  were converted i n  195 1  t o  nuc l ear 

we apons operat i ons  fac i l i t i es and are s t i l l  in u s e .  Al l other n u c l ear weapons operat i ons  f ac i l i t i es be i ng 

used were b u i l t  s i nce 1952 and are de s i gned spec i f i c a l l y  for n uc l ear we apons  operat i on s  work  ( USERDA 

1976 ) . 

The P l ant i s  d i v i ded i nto s everal major work i ng areas . The manufactur i ng area i s  devoted to 

fabr i c at i on of h i g h -exp l o s i ve components and we apon ass emb l y/d i s as s emb l y  operat i on s  ( Sect i on 2 . 1 ) .  Th e 

h i g h -expl o s i v es deve l opment area supports v ar i ous  Dep artment of Energy nuc l ear we apons  des i gn agenc i e s .  

The tempor ary ho l d i ng area  i s  a safe ,  secure p l ace for h i g h  exp l o s i ve s  and n uc l ear we apons  that are not 

act i ve l y  be i ng  worked o n .  Other i mport ant f ac i l i t i es i nc l ude test-f i r i ng s i tes for test i ng h i gh 

exp l os i ves , a l andf i l l  d i s posal area , a burn i n g  ground for d i spo s a l of scrap h i gh exp l o s i ves , a water 

tr eatment p l ant , a steam generat i on p l ant , and a s ewage treatment p l ant . 

The manufactu r i ng area  i n  wh i ch n uc l ear weapons operat i ons  are conducted covers approx i mate ly  

80  hectare s  ( 200 acres ) a n d  conta i ns more than 100 bui l di ngs . Th i s  a rea i s  s urrounded by a securi ty zon e .  
Descr i pt i ons  of t h e  weapons operat i ons performed i n  the manuf actur i ng  area are pres ented i n  Ch apter 1 ,  

Sec t i on 1 . 4 .  

The h i gh-exp l os i ve deve l opment area con s i sts  of fac i l i t i es t h at cont ai n several  bays w i th h eavy 

re i nforced-concrete wal l s .  These fac i l i t i es are used for synthes i z i ng new h i gh exp l os i ves  and fabr i c at i ng 

t hese new h i gh exp l o s i ves i nto exper i ment al  s h apes . See Ch apter 1 ,  Sect i on 1 . 4 . 4 , for a descr i pt i on of 

deve l opmenta l  h i g h -exp l o s i ves operat i on s . 

The test-f i r i ng s i te h as s everal  re i nforced-concrete b unkers cont a i n i ng control rooms and c amera 

areas . Exper i menta l  h i g h -exp l o s i ve conf i gurat i ons  are deton ated on f i r i n g  pads  s urrounded by earth en 

b unkers . Se l ected s amp l es of h i gh exp l os i ve components a l so are deto n at ed for qua l i ty as surance test i ng . 

Support f ac i l i t i es at the P antex P l ant i nc l ude a c afeter i a , changehouse ,  tool and d i e  s hop ,  water 

treatment pl ant , sewage treatment pl ant , photography l aboratory, centra l  hea l th  fac i l i ty ,  p l a st i c  s hop , 

g ar age and veh i c l e  ma i nten ance fac i l i ty, and steam g enerat i on p l ant . 

3 . 1 . 2 . 2  I owa  Army Ammun i t i on P l ant --Ex i s t i ng  F ac i l i t i es 

Gener a l  Ch aracter i st i cs 

The I owa Army Ammun i t i on P l ant at B ur l i ngto n ,  I owa, cont ai ns  1 , 2 10 b u i l d i ng s  w i th a total f l oor s p ace  

of  407 thous and squ are meter s  ( 4 . 4  mi l l i on square  feet ) .  The P l ant has  1 1  assemb l y  l i nes  t h at h av e  been 

u s ed for producti on of v ar i ous mun i t i ons  s uch as art i l l ery s he l l s  and m i n es ( USARMY 1980 ) . 

I n  1 947 the  B ur l i n gton Atom i c  Ener gy Commi s s i on P l ant was creat ed w i th i n  the confi nes of the  I owa 

Army Ammu n i t i on P l ant to f abr i c at e  chem i c a l  exp l o s i ves  and perform n uc l e ar weapon s  operat i on s .  Some Army 

fac i l i t i es were transferred to the Atom i c  Energy Comm i s s i on and s ome new fac i l i t i es were constructed at 

t h at t i me . The mi s s i on of the  Bur l i ngton Atomi c En ergy Comm i s s i on P l ant i n c l uded nuc l ear weapons 

operat i ons and ot h er weapons program work as  d i rected by the  Atomi c  E nergy Commi s s i on .  
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Those  areas of the  Iowa Army Ammu n i t i on P l ant used by the Bur l i ngton Atomi c En ergy Comm i s s i on P l ant 

i nc l uded the manufact uri ng area ,  the temporary ho l d i ng area, the f i r i ng s i te ,  and the exp l o s i ve d i sposa l  

are a .  Th e manufactur i ng area  housed al l h i gh-expl o s i ve f abr i c at i on and  n uc l ear we apon s  as s emb l y/ 

d i s as s emb l y  operat i ons . It cont a i ned 28 b u i l d i n gs [ to t al f l oor area-- 39 . 9  thous and s q uare meters 

( 430 thousand  squa re feet ) ]  c l as s i fi ed as produc t i on fac i l i t i e s . These  i nc l uded  the a ss embl y  cel l s  

a n d  bays of heavy rei n forced-concrete cons tructi on . I n  a dd i t i on . there were 83 s upport bui l d i n�s 

[ 35 . 9  thousand  square meters ( 387 thousand  square feet ) ] .  These  i nc l uded  l a bo rator i es , s hop s ,  offi ces , 

s torage , equ i pment  rooms , control  rooms , pump houses , �uard s ta t i ons , personne l  s h e l te rs , chanqe house , 

a n d  a s team genera t i o n  bu i l d i n g .  

The temporary ho l d i ng area conta i ned 43 re i n forc ed-concrete,  earth-covered b u i l d i ng s ,  al l o f  wh i c h  

were access i b l e  by ra i l road track and road . Th ese  structures  wer e used for tempor ary ho l d i ng of  nuc l e ar 

weapo n s .  A test-fi r i ng s i te h av i ng several  control rooms ,  c amera rooms ,  and test-f i r i ng p ads  was used for 

test i ng h i gh expl o s i ves . A was te d i s posa l  area was u sed  for burn i n�  was te h i �h exp l os i ves . 

By 1975 ,  al l nuc l e ar weapon 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 o n  P l ant were ret urned to the  Army . Some of the  b u i l d i ng s  i n  the  manufactur i ng  area 

c urrent l y  are b e i n g  u sed for h i gh-exp l o s i ve product i on and convent i o n al ammun i t i on s  assemb l y .  These 

b u i l d i n g s  are al l in  good cond i t i o n .  The remai n i ng bu i l d i ng s  i n  the  manufactur i n g  are a  are not in  act i ve 

use  but are mai ntai ned for pos s i b l e  mobi l i zat i o n .  They are i n  rel at i ve l y  good cond i t i o n ,  and may requ i re 

o n l y  p a i nt i ng and ai r-cond i t i on i n g system ( heat i ng and vent i l at i on )  mai ntenance to be returned to u s ab l e  

cond i t i o n .  There i s  s uf f i c i ent space av a i l ab l e  w i th i n  t he p l ant bound ar i es for the construct i on of new 

h i gh -exp l o s i ve fabr i c at i on and nuc l ear weapons operat i ons  fac i l i t i es .  

3 . 1 . 2 . 3  H anford S i te--Ex i s t i ng F ac i l i t i es 

Gener a l  Ch aracter i st i c s  

Current major operat i ons  o n  the H anford S i te i nc l ude an operat i ng p l uton i um product i on reactor,  f ue l  

reproces s i ng a nd  waste management fac i l i t i e s ,  the  F a st  F l ux  Tes t  Fac i l i ty ,  and support f ac i l i t i es ( J am i son 

1981 ) . Purex,  a fue l  reproces s i ng f ac i l i ty, was u sed from 1955 to 1972 and is  p l anned to rest art 

operat i on s  i n  t he  fut ure ( USDOE l 982C , USDOE 1983 ) . The Wash i n gton Pub l i c  Power Supp l y  System has three 

commerc i al nuc l ear power p l ants under constructi on on an area of the H an ford S i te l eased from the 

Dep artment of  Energy . Work on two of them has  been stopped . 

The H anford S i te i s  used for n u c l ear reactor operat i ons  or n u c l e ar- reactor- re l ated operat i on s .  Th i s 

i n c l ud e s  the  operat i on of the p l uton i um-prod uc i n g reactor and generat i on of el ect r i c i ty us i n g the  

byproduct steam .  Other operat i ons i nc l ude the ma i nten ance of P urex to rest art reproces s i ng of i rrad i ated 

p l uto n i um for reactor fue l s prod uct i on ,  f i s s i on product separ at i o n ,  cr i t i c a l i ty research , and rad i oact i ve 

waste storage .  In add i t i on ,  there i s  the prod uct i on of u r an 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 uton i um stor age ,  nuc l e ar reactor fuel fabr i c at i on ,  reactor fue l s research and dev e l o pment , 

l i q u i d-metal f ast-breeder reactor techno l ogy deve l opment , l i fe sc i ence r es earc h ,  and F ast F l ux Test 

Reactor support act i v i t i es .  
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3 . 2  EX I ST I NG  ENV I RONME NTAL COND IT IONS  

3 . 2 . 1  A i r  

3 . 2 . 1 . 1  P antex P l a nt--A i r  

A ir  q ua l i ty at the  P a ntex P l a nt meets al l Federal a nd  Texas pr imary a i r  q ua l i ty standards ( Texas 

1981 ) for s u l f ur  d i o x i d e  a nd p art i c u l ates . The P a ntex P l a nt h as no i nd u str i al  processes  t h at are 

s i g ni f i c a nt s o urces of these po l l utants ,  or of c arbon mo nox i de ,  ozone ,  l e ad , n i trogen  d i o x i d e ,  a nd 

hydroc arbo ns (MHSM 1982 ) .  Th e h i gh annua l  average wi nd speed of 6 meters per seco nd ( 14 mi l es per hour ) 

prov i des o ne of the l owest a i r  stag nat i o n  pot e nt i al s  i n  the U . S .  ( Ho l zworth 1972 ) .  

Texas A i r  Co ntrol  Board measureme nts at Amar i l l o for 1981 show total  s u s pend ed p art i cu l ates a nd 

s u l f ur  d i ox i de  to be w i th i n both state  a nd Federal  l im i t s . Th ese  val ues  are pres e nted i n  

Tabl e 3 . 2 . 1 . 1- 1 .  

The major sources of po l l utants from operat i o ns at the P a ntex P l a nt are waste h i gh-exp l os i ve burn i ng , 

steam ge ner at i o n  from a n  ex i st i ng natura l  gas-f i red pl a nt ,  and waste  org a ni c so l v e nt evaporat i o n . For 

these sources ,  a i r  co nce ntr at i o ns were e s t i mated by theoret i c al c a l c u l at i o n  for both o ns i te a nd  offs i te 

l oc at i o ns ( Macdo ne l l 1982 ) . No ne of these es t imated val ues exceeded app l i c ab l e s tand ard s .  Tab l e  3 . 2 . 1 . 1 -2 

l i sts  d ata  on a l l po l l ut a nts  em i tted at the P a ntex P l a nt t h at are reg u l ated by e i ther F ederal or State  

Amb i e nt Ai r St a nd ard s .  Tab l e  3 . 2 . 1 . 1 -3  prese nts  ai r co nce ntr at i o ns of waste  org a ni c s o l v e nt s  th at are 

regu l ated for worker exposure but not reg u l ated by nat i o nal or s t ate amb i e nt a i r  s t a nd ards . Year ly  tota l s 

for al l the P a ntex  Pl a nt maj or emi s s i o ns are prese nted i n  Tab l e 3 . 2 . 1 . 1-4 . Th e l argest s i ng l e  so urce of 

pr imary a i r  po l l u tants ( those ass i g ned a N at i o nal A i r  Qua l i ty St a nd ard ) i s  from v eh i c l es u sed by workers 

d r i v i ng to a nd from wor k .  These  re l e as e s  are abo ut 36 t ime s  greater t han  emi s s i o ns from the gas-f i red 

power p l a nt and approx i mately 1 80 t i mes greater t han  em i s s i o ns from bur n i ng waste h i gh exp l o s i ves . 

Waste h i gh exp l os i ves and h i gh-exp l os i ve co nt ami nated mater i al are d i sposed of by b ur n i ng . There are 

t h ree methods  of bur ni ng : open  earth pad s ,  open-ai r i nc i nerator c ages , a nd a burn  tank . The method used  

d epends  on  the  form a nd  co nte nt of the mater i al . P erm i s s i o n for  open- a i r  b urni ng act i v i t i es h as bee n 

granted  by the Texas Ai r Co ntro l Board (TACB 1976 ) . Gi v e n  worst  case meteoro l og i c al  co nd i t i o ns ,  max imum 

b u r ni ng emi s s i o ns cou l d  have  l eve l s of ni tro g e n  ox i des  ( NOx ) of about  46 parts per mi l l i o n  for 3 - 1 /2 

m i nutes ( es t i mated t i me of bur n)  at the nearest s i te bou nd ary . Th i s  wou l d  res u l t  i n  an e st i mated a nnu al 

average co nce nt r at i o n  of 0 . 0004 part s per mi l l i o n .  Whe n NOx comes i n  co nt act w ith  mo i s ture ,  ni trous  

ac i d  a nd  ni tr i c ac i d  are formed , wh i ch c a n  c ause  d i scomfort to h umans s t a nd i ng at the nearest bou nd ary 

( Macd o ne l l 1982 ) . These effects co u l d  i nc l ude  i rr i t at i o n  to the  eyes a nd mucous  memb r a nes . No other 

effects wou l d  be expected . 

Gaseous emi s s i o ns from h i  gh-exp l os i ve test shots are at l east 100 t i mes smal l er t han  those from 

b u r n i ng of waste h i gh exp l o s i ves  ( Macdone l l 1982 ) . Th u s ,  ai r co nce ntrat i o ns from h i gh -exp l o s i ve test 

s hots meet al l app l i c ab l e  s t a nd ard s .  

Pot e nt i al re l eases of tox i c  a i r  co nt ami nants are co ntro l l ed ( where deemed necess ary) wi th a i r 

c l ean i ng app aratus , such  a s  h i g h -eff i c i e ncy part i cu l ate ai r f i l ters . W i t h  t h e  except i o ns o f  b urn i ng waste  

h i gh exp l o s i ves a nd  ev aporat i ng waste organ ic  so l v e nts  at  the burn  s i te ,  most  no nr ad i o act i ve atmospher i c  

re l eases  are from f ume hood s and b u i l d i ng exh aust systems . Th e l i mi ted  q uant i t i es rel eased a nd i nfrequent 

nature of these re l e as es do not co nst i t ute an e nv i ro nme nt a l , worker,  or pub l i c  hea l th 
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Po l l u t ant 

Total sus pended 
p art i c u l ates 

S u l f ur 
d i ox i d e  

Source 

H i gh -exp l os i ve 
burn i ng 

Steam g en era
t i on 

TABLE 3 . 2 . 1 . 1 - 1  

AMB I E NT AIR  MEASUREME NTS AT AMAR I L LO FOR 1981 

1981 Federal  
Meas ured Pr imary Secondary 

T i me P er i od Concentrat i on U n i ts St and ard St and ard 

24 hour 1 12  m i crog r ams per 260 150 
c ub i c  meter 

Annual  60 m i crog rams per 75  60  
cub i c  meter 

3 h our Not meas ured p arts per No 0 . 5  
mi l l i on stand ard 

24 hour 0 . 008 parts per 0 . 14 No 
m i l l i on stand ard 

Annu al 0 . 003  p arts per 0 . 03 No 
mi l l i on s t an d ard 

TABLE 3 . 2 . 1 . 1 -2 

CALCULATED MAX I MUM OFF S I TE AIR  CONCENTRAT I ONS FOR P R I MARY A IR  POLL UTANTS* 
EM ITTED FROM PANTEX P LANT 

( Al l concentr at i ons expressed i n  p arts per m i l l i on ) 

Env i ronmenta l  
Protect i on 

Agency Jlmbi ent 
P o l l ut ant Concentrat i on T i me Per i od A i r St and ard 

co 3 . 2  1 hour 35 . 0  
0 . 4  8 hours 8 . 75 

NO 0 . 0004 Annual  0 . 05 

HF** 0 . 006 3 hours No stand ard 

co 0 . 0027 1 hours 35 . 0  
0 . 0027  8 hours 8 . 75 

N0 2 0 . 00053 Annual  0 . 05 

*Pr i m ary ai r po l l ut ants are those for wh i ch a Nat i o n al Amb i ent A i r  St and ard E x i sts . 
**Hyd rogen f l u or i d e  was i n c l uded becau s e  of St ate stand ard s .  
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Texas 
Standard 

150  

7 5  

0 . 5  

0 . 14 

0 . 03 

Texas Jlmb 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 

Ethyl acetate 
Acetone 
Methyl ethyl ketone 
To l uene 
Meth anol  
Butyl acetate 
Met hyl i sobutyl ketone 
D i met hyl formam i de  
Tetrahydrofu r an 
I sob utyl acetate 

TABLE 3 . 2 . 1 . 1 -3 

A IR  CONCENTRAT I ONS FOR SOL VENT EVAPORAT I ON AT PANTEX PLANT 
( a l l  concent rat i ons  i n  parts per mi l l i o n )  

Ons i t e* Occupat i ona l  Exposure L i m i t s*** 
So l vent  

Concentrat i on 1 5  m i n utes 8 hours  

0 . 02 NS+ 400 
0 . 05 1000 750 
0 . 02 300 200 
0 . 01 150  100  
0 . 05 250 200 

<0 . 005 200 150 
<0 . 005 75 50 
<0 . 005 20 10 
0 . 03 250 200 

<0 . 005 187 150 

Off s i t e** 
So l v ent 

Concentrat 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 concentrat i ons were ca l c u l ated at the c l os est major occup i ed area ( approx i m at e l y  4 , 300 meters 
d i stant ) . 

**Off s i te concentrat i ons were ca l c u l ated at the  c l osest s i te bound ary ( approx imat e l y  800 met ers d i s t ant ) . 
***From ACG I H  1 98 1 . 

+NS  means no st and ard . 

TABLE 3 . 2 . 1 . 1 -4 

ANNUAL EMI S S I ONS FOR PANTEX PLANT MAJOR AIR POLL UTANT SOURCES  

Automob i l e  Commuter Traff i c  

Hydrocarbons  
NOX 
co 

Gas-F i red Power P l ant* 

W aste  H i gh-Exp l os i ve B urn i ng ( 69 , 000 k i l ograms ) *  

NOX 
co 

Organ i c  So l vent E v aporat i on* 

Tol uene 
Acetone 
D i methyl formam i de  ( DMF ) 
Oth ers 

* I nformat i on from L aseter 1 982 . 

3- l  0 

E s t i m ated Ann u a l  
Emi ss i on s  

( k i l ograms ) 

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 
1 0 , 200 



h azard ( MHSM 1973 , MHSM 1975A ,  MHSM 1975B , MHSM 1976 , MHSM 1977A ,  MHSM 1977B , MHSM 1978 , MHSM 1979A ,  MHSM 

1979B ,  MHSM 1 980A, MHSM 1980B , MHSM 1 982 ) .  

The amou nts of so l vents evaporated at the P antex P l ant are rel at i ve l y  sma l l .  For comp ar i son , a smal l 

i n dependent p a i nt comp any wou l d  have uncontro l l ed emi s s i on s  of approx imat e l y  twi ce the amount of 

hyd rocarbons [ 145 t housand k i l ograms ( 320 thousand pounds ) ]  per year as the waste s o l vent e v apor at i on 

operat i on at the Pantex Pl ant [ 60 thous and k i l ograms ( 1 32 t housand pounds ) ]  ( USEPA 1976 ) . 

E l ect r i c  power at the  P antex P l ant i s  pro v i ded by Southwest P u b l i c  Serv i ce Comp any . A i r  po l l utant 

emi s s i ons  from So uthwest  Pub l i c  Ser v i ce Company  P l ants t h at res u l ted from Pantex Pl ant e l ectri c i ty us age 
were o n ly  0 . 3  pe rcent of  Southwest  P ub l i c  Serv i ce Company ' s tota l a i r  emi s s i ons  and a re a neg l i g i b l e  

contri b u t i on to reg i on a l  a i r  pol l ut i on . 

3 . 2 . 1 . 2  I owa Army Ammun i t i on P l ant--A i r  

The a i r  q ua l i ty i n  the I owa Army Ammu n i t i on P l ant area i s  genera l ly  very good , ref l ect i ng mod erate 

ann u al average wi nd speeds and few major  i n dustr i a l  ai r pol l ut i on sources . Meas urements taken by the 

St ate of I owa i nd i c ate t h at the Bur l i n gton area i s  i n  comp l i ance w i t h  Feder al s econd ary standards 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 imary ai r po l l utants  are not av a i l ab l e .  

The major sources of emi s s i ons for the  I owa Army Ammu n i t i on P l ant are s everal  sma l l  b o i l er s ,  the  

coa l - f i red mai n heat i ng p l ant ,  burn i ng h i gh -exp l os i ve was tes , and h i gh -exp l os i ve test s hots . 

Fuel  o i l i s  burned i n  several  smal l bo i l ers at the I owa Army Ammun i t i on P l ant . 
2 . 2  perce n t  s u l fu r  content was i nc l uded  i n  the p u rchase  ag reement  w i th a s upp l i e r .  

A l i m i tati on of 
Th i s  percentage 

prevents e xceedi ng s u l fu r  d i ox i de concentra t i on l im i ts , as s ta ted  i n  s ta te and  Federa l emi s s i on regu l at i ons . 

The coa l - fi red  ma i n  hea t i ng pl ant  i s  c urren tl y  i noperab l e because  the  ex i s t i ng bo i l ers cannot func t i o n  

proper l y  w i th a rece ntly  i n sta l l ed e l ectrostat i c  prec i p i tator and a new 45-met er ( 150-foot ) s t ack . 

Rehab i l i tat i on of th i s  pl ant wi l l  perm i t i t  to operate i n  comp l i ance wi th  emi s s i on standard s . 

Unt i l 1982 the I owa Army Ammun i t i on P l ant burned exp l os i ve wastes and expl o s i v e-contam i n ated wastes 

i n  the  open ai r .  Amb i ent ai r samp l i ng d ur i n g  h i gh -expl os i v e burns i n d i c ated comp l i ance with n i trogen ox i de 

standards ( Honea 1973 ) . Two new i nc i ner ators equ i pped w i th po l l ut i on control dev i ces to red uce 

p art i cu l ate emi s s i on s  have been i n sta l l ed to repl ace open - ai r burn i ng .  Successfu l comp l i ance  tests were 

conducted in 1982 by the Army E nv i ronmental Hyg i ene L aboratory before f u l l - s c a l e  oper at i ons began ( US Army 

1 982 ) . 

H i g h -exp l os i ve test s h ots are performed for qua l i ty ass ur ance and to determ i ne d etonat i on 

c h ar acter i s t i cs . Q uant i t at i ve measurements h ave not been taken  at the s i te bound ary for ai r po l l utants 

from these s hots at the I owa Army Ammu n i t i on P l ant . However,  test s hots re l e ase sma l l er amounts of 

n i trogen ox i des  than waste h i g h-exp l os i ve burns , and measurements of h i g h-exp l o s i v e  burns i nd i cate 

comp l i ance wi th amb i ent air stand ards ( Honea 1973 ) . 

An i nc i nerator for p atho l o g i cal  wastes i s  used at the  I owa Army Ammu n i t i on P l ant . The mater i a l 

b urned i n c l udes  hosp i t al  wastes and some chem i ca l  wastes from the  chem i c a l  l aboratory.  T h i s  i nc i nera tor 

i s  used for seve ra l hours a bout  once a week .  
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3 . 2 . 1 . 3  Hanford S i t e--A i r  

The Co l umb i a B as i n  h as a re l at i ve ly  h i gh potent i al for a i r  p o l l ut i on because of f req u ent i n vers i on s  

and the  ai r-trapp i ng effect o f  the  topography ( Stone  1972 ) ;  howeve r ,  t h e  Hanford S i t e  i s  i n  comp l i ance 

with F ed eral  amb i ent air q u a l i ty st and ards ( Su l a 1 982 ) .  Part i c u l ate em i s s i ons from the  H anford S i te  

operat i on s  const i t ut e  l es s  than 0 .2  percent of the  p art i cu l at e  emi s s i ons  in  the  Tr i -County ( Bento n ,  

F rank l i n ,  and W al l a  Wal l a  count i es )  A i r  Po l l u t i on Control D i str i ct ( S u l a  l 98 1 B ) . Rout i ne emi s s i ons  from 

the  Hanford S i t e  operat i ons  meet Fed eral  em i s s i on s  stand ard s ( Su l a  1981 B ) .  Two on s i t e  coal -f i red power 

p l ants recent l y  i nsta l l ed b aghouses to control p art i c u l ates . Tests are now be i ng cond uct ed to ens ure 

comp l i ance w i t h  emi ss i on s t andard s .  

3 . 2 . 2  W ater 

3 . 2 . 2 . 1  P antex P l ant--Wat er 

The major s urf ace-water source near the  P ant ex P l ant i s  the  Canad i an R i ver .  The C anad i an R i ver i s  

i mpo u nd ed at Lake  Mered i th about  40 k i l ometers ( 2 5  mi l es )  north of the  P l ant . Wat er from t he  l ake  i s  

d i verted , m i xed w i th ground water p umped from the O g al l a l a  Format i o n ,  and u s ed for m un i c i pa l  and 

i nd us tr i al  s upp l i es for c i t i es and town s in the h i gh p l ai ns .  

Al l s urf ace-wat er 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 three 

o n s i t e  pl ayas . Th e dra i n ag e  from a sm al l southeast  area  is  i nto  an offs i t e  p l aya and port i ons  of dra i n age  

al ong the nort hern bound ary of  the P l ant go i nto a p l aya beyond the  P l ant bound ary ( Becker 1982 B ) . Th ere 

i s  no hydro l o g i c  conn ect i on t h at cou l d  transport potent i al contam i n ants i nto  t he  Canad i an R i ver  or L ake  

Mered i t h .  

The P antex P l ant i s  under l a i n  i n  ascend i ng ord er above the Precambri an Basement Rocks by s ed i ments of 

the Permi an ,  Tr i as s i c ,  Tert i ary , and Qu atern ary systems . The Og a l l a l a  Form at i o n  of the  Tert i ary system i s  

of major i mport anc e .  Deep we l l s  comp l eted at d epths of about 180 to 260 meters ( 600 to 850 feet ) i nto the 

grave l s of the Og a l l a l a  Format i o n  have pro v i ded  the water s upp l y  at the  Pantex P l ant for more than 

30 years . The Oga l l a l a  Forma t i o n  a l s o f urn i s hes mun i c i pa l  and  i nd u str i a l  wa ter to nea rby towns and  c i t i es 

and i rr i g at i on water to nearby f arms . There h as been l i tt l e  or no deve l opment of water s upp ly  from 

s ed i ments of the Permi an or Tr i as s i c  systems because of l ow yi e l d  and poor water q u a l i ty ( Cron i n  1964 ;  

Long  196 1 ) . 

The Ogal l al a  aq u i fer i s  not rec h arged by s urface waters i n  the Pantex P l ant area .  The s o i l zone  

[ u pper 15  met ers ( 5 0  feet ) ] i s  composed of cal i che  w i t h  i nterbedded c l ay and s i l ty c l ay that restr i ct the 

i nf i l tr at i on of water . Th i s  restri cted water i nf i l t r at i o n ,  the h i gh e v aporat i on and e v apotran s p i rat i on 

r at es , and l ow ra i nfa l l res u l t  i n  essent i al l y no recharge to the  aq u i fe r .  Th i s  l ack  of recharge v i rtua l l y  

e l i m i n ates any potent i al for contami nat i on ,  i f  avai l ab l e ,  o f  the aq u i f er from s urf ace so urces . I t  al so 

r es u l ts i n  the aq u i fer be i ng dep l eted thro ugh  t i me as more water i s  pumped from the  aq u i fer than i s  

returned t o  i t .  

S i nce 194 2 ,  the average annual  water- l evel d ec l i ne i n  the P antex P l ant Wel l F i e l d  h as been about 
0 . 5  meter per year ( 1 . 8  feet per yea r )  ( P urtymun  1982 B ) . Most o f  the  water- l eve l  d ec l i ne can be attri buted 

to heavy pumpage from the  Ama ri l l o  f i e l d  north of  the P l an t .  The Amari l l o  mun i c i pa l  s upp ly  wel l s  prod uced 

about 96 b i l l i on l i t ers ( 2 5 . 5  bi l l i on ga l l on s  or 78 . 3  thous and acre-feet ) d u r i ng  the  peri od 1975 through 
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1980 or a l most 12 t i mes the Pantex P l ant pumpage of abo ut 8 . 3  b i l l i on l i ters ( 2 . 2  b i l l i on ga l l ons  or 

6 . 8  thousand a c re - feet ) d u ri ng  the s ame peri od ( P urtymun 1 982B ) .  

Water u s age at t he P antex P l ant h as genera l ly  d ec l i ned from about 2 . 08 b i l l i on l i ters ( 550 m i l l i o n  

g a l l ons o r  1 . 7  tho u s and acre-feet ) i n  1965 t o  about 1 . 3 bi l l i on l i ters (345  mi l l i on g a l l ons  o r  1 . 06 

thousand acre-feet ) i n  1980 ( Stewart 1980 ) . The ma i n  reason for t h i s  decrease i s  l ess water u s age by the  

Tex as Tech  U n i vers i ty Res earch Farm for  agr i cu l t ural  purposes . Operat i on a l  processes  and  s an i t ary 
effl uents account for abo ut 89 percent o f  the  water used . 

The wat er supp ly  at the  P antex P l ant conta i ns pri n c i p a l ly  i ons of ca l c i um and b i c arbonat e .  The 

q ua l i ty of t he  water i s  good ; the  total  d i sso l ved sol i ds are be l ow a concentrat i on of 400 m i l l i grams per 

l i ter . The concent rat i ons of c h em i ca l  const i t uents are l ow ,  meet i ng Federal  c r i t er i a or standards for 

muni c i pa l  water suppl i es ( P urtymun 19828 ) .  Th e f i rst we l l s  for the  Pantex Pl ant ( Army Ordn ance P l ant ) 
were dr i l l ed and i n  operati on by 1942 . A comp ar i son of the  water q ua l i ty from one of t he we l l s  i n  1942 

w ith  the chem i ca l  qua l i ty of the water from we l l s  in 1981 i n d i c ated no s i g n i f i c ant  ch ange  i n  water 

qua l i ty .  Ne i ther the wi thdrawal of water from the aq u i fer n or operat i ons of the P antex P l ant h as res u l ted 

i n  d eter i orat i on of the  water q u a l i ty ( Purtymun 19828 ) .  

I ndustr i a l and S an i t ary L i qu i d  Wastes 

There are no l i qu i d ,  i ndustr i al , or s an i t ary waste d i sch arges from t he P antex P l ant i nto off s i t e  

surface waters . 

The P antex P l ant h as a sewage tre atment p l ant t h at con s i sts of two pr i mary c l ar i f i er s ,  two t r i c k l i n g  

f i l t ers , two secondary sett l i ng tanks , and an an aerob i c  d i gester . At t h e  present t i me ,  the  treatment 

p l ant operates at l ess  t h an 25  percent of i t s  des i gn c ap ac i ty .  The s an i t ary sewage system recei ves 

pr imar i l y  domest i c  waste . I n  add i t i o n ,  d i l uted p l at i ng-shop  wastes and coo l i ng-tower water are routed to 

the system . Effl uent from the  treatment p l ant is d i scharged i nto P l aya Bas i n  N umber 1, where it c an be 

used to i r r i g ate  exper iment al  crops . The qual i ty of the  eff l uent meets permi t l i m i t s  i ssued by the Texas 

Dep artment of W ater Resources under prov i s i ons of Chapter 26 of t he Texas Water Code ( Perm i t  N umber 0229 6 ,  

May 1 9 ,  1980 ) . 

Sever al types of i nd u stri al l i qu i d  wastes are d i s posed of ons i te .  Al l these  d i sch arges co nform t o  

t he  l i m i t s  i n  the  perm it  ( P erm i t  Number 02296 , May 19 , 1980 ) i s sued b y  t h e  Texas Dep artment of Water 

Resources . No E n v i ronmental Protect i on Agency N at i onal  Po l l ut ant D i s c h arge E l i m i nati on System perm i t  i s  

requ i red because none of the  d i s c h arges  reach off s i te  s urface waters . 

An a l ys i s  of wat er and sed i ments from dra i nage d i tches i nto P l aya Bas i n  N umber 1 and from the p l aya 

i ts e l f for E n v i ronment al  Protect i on Agency pr i or i ty pol l ut ants i n d i c ate  they are at or near background 

l ev e l s .  B ased on t he l ow l eve l s of t hese po l l ut ants and hydr o l og i c  c h aracter i st i cs of the p l aya depos i t s ,  

n o  imp act i s  fores een o n  t h e  aqu i fer i n  the  Og al l al a  Format i on (P urtym u n  1982B ) .  

H i gh-exp l os i ve-cont ami n ated wastewater i s  co l l ected i n  troughs  i n  each mac h i ne s hop bay. Th i s  

wastewater res u l t s  from us i ng water for coo l i ng i n  h i g h -expl o s i ves mach i n i ng ,  so i t  cont a i n s  no other 

po l l ut ants bes i des h i gh-exp l os i ve p art i c l es .  Th i s  wastewater r uns through  settl i ng and f i l ter i ng  

e q u i pment to remove the  suspended p art i c l es of h i g h  exp l o s i ves . The  treated water then  is  routed  to a 

p l aya b as i n .  
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Several  types of organ i c  so l vents are used i n  h i gh-exp l os i ves formu l at i on .  Du r i n g  the  formu l at i on ,  

t hese so l vents become con t am i n ated w i t h  h i gh exp l os i ves . Cont ami n ated so l vents are co l l ected i n  dr ums or 

a portab l e  1 , 900- l i t er (420-g a l l on )  tank and are removed to the  burn i n g gro und  for d i sposa l  by ev aporat i on 

from metal tanks , fo l l owed by b urn i ng of the res i d u e .  

B o i l er b l owdown from the mai n steam bo i l ers cont a i ns some s a l ts o f  s u l f u r i c  ac i d  and sod i um hydrox i d e  

p l u s  other var i ous  treatment chem i c a l s .  Th e b l owd own i s  d i sch arged i nto the  sewer and conveyed t o  a 

p l aya .  

So l vents from degre as i ng and wastewat er from e l ectrop l at i ng are co l l ected i n  a s ubs urf ace storage  

t an k .  Th e waste  so l ut i on is  neutral i zed before d i s ch arge to the  s an i t ary sewage system . 

Ac i d  wastewaters from manufacture of c h em i c al h i gh exp l o s i ves are neutra l i zed w i th ammon i a and 

c a l c i um c arbonat e ,  co l l ected in a p l ast i c-sheet - l i ned pond , and d i sch arg ed to an open d i tch . Th i s  

eff l uent i s  m i xed w i th f i l tered coo l i ng water i n  the d i tch and routed to P l aya B as i n  N o .  1 .  D i sch arges 

from the  pond are m i n ima l  because they occur o n ly  when the wastewater l eve l  i n  t he  pond reaches  t he  l eve l  

of  the d i sc h arge p i pe .  Bec ause the  pond h as a very h i gh evaporat i on r ate ,  l i tt l e  wastewater from the  pond 

is d i sch arged to the  open d i tch  t h at l ead s to P l aya Bas i n  No . 1 ( MHSM 1980E ) .  

Mon i tori ng of surface runoff i n  the p l aya b as i ns i nd i c ates the  presence of o n l y  sma l l  amo unts of 

c h romates ( l ess  than 0 . 01 mi l l i gram per l i ter )  and sma l l amounts  of h i g h exp l o s i ves ( l ess  than 0 . 4  

m i l l i gram per l i ter )  ( MHSM 1982 , P urtymun 1982A ) .  The chromates are be l ow the cr i t er i a for d r i n k i n g  

water . H i gh  exp l o s i ves are a t  t h e  l ower l i m i t s  o f  d et ect i o n .  Th e water i n  t h e  p l aya bas i ns i s  not used 

for mu n i c i p al s upp ly  and i t s  q ua l i ty i s  good enough to h ave  no known d et r i mental  effects when u s ed for 

ons i t e i rr i g at i on .  

3 . 2 . 2 . 2 I owa Army Ammun i t i on P l ant --W ater 

The I owa Army Ammun i t i on P l ant u s es about 1 . 09 b i l l i on l i ters ( 288 m i l l i on g a l l ons or 884 acre-feet ) 

o f  water ann u a l l y .  Water , wh i ch comes from the Mi s s i s s i pp i  R i v er ,  i s  purchased from the c i ty of 

B ur l i n gton . An ad d i t i ona l  1 . 09 b i l l i on l i ters ( 288 mi l l i on g a l l ons or 884 acre-feet ) c o u l d  be acqu i red 

ann u a l ly ,  accord i ng to an agreement wi th Bur l i n gton ( USDOD 1 9 7 5 ) . Th e p l ant al so h as three standby we l l s  

t h at c o u l d  furn i sh up to about 2 . 98 b i l l i on l i ters ( 788 m i l l i on g a l l ons or 2 . 4 t housand acre-feet ) 

annu a l l y .  Surface wat er cou l d  al so be obt a i ned from a manmade reserv o i r on the  P l ant s i t e ,  i f  needed . 

Ground water resources at the P l ant are i n  a s ha l l ow,  water-t ab l e  aqu i fer i n  g l ac i al sed i ments and 

n umerous deeper wat er-bear i ng zones i n  a t h i ck Pa l eozo i c  sed iment ary sect i o n . Be l ow th e sha l l ow (w ith i n  5 

to 10 feet of ground s u rface i n  many p l aces around the  s i te )  water tab 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  water to a wel l .  At the  Iowa Army Ammun i t i o n  P l ant , th i s  aqu i c l ud e  i s  a ser i es of 

sh al e l ayers 82 to 100 meters ( 2 70 to  325 feet ) th i ck between the s h a l l ow and deep aq u i f ers ( D ay 1942 ) .  

Bec ause  of the presence of these sha l e l ayer s ,  wh i ch are expected to be re l at i v e l y  impermeab l e ,  the  

poss i b i l i ty of cont ami n at i on of the l ower Devon i an and Camb r i an-Ord i v i c i an aq u i fers from the s h a l l ow 

aqu i fer and ground s urface i s  smal l .  Th i s  i s  conf i rmed by permeab i l i ty and potent i ometr i c  (water- l eve l ) 

d ata  c o l l ected o n s i te i n  conjunct i on w i t h  a subsurf ace cont am i n at i on i n vest i g at i on ( Terracon 1981 ) .  
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A poten t i a l  for f l ood i ng occurs  about  once a year at the mo uth of Long Creek ( U SGS 1964 ) . Th i s  

f l ood i ng i s  not con s i d ered a d an ger to P l ant operat i ons ( �ecker 19828 ) .  

Recent stud i es i n d i c ate  t h at p ast P l ant operat i ons h ave h ad an effect on s urface and s h a l l ow ground  

water . E l e v ated l eve l s of b ar i um ,  n i tr ates , s u l fates , and  phosphates  h av e  been  reported . I n  add i t i o n , 

there i s  e v 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 rf ace and 

s ha l l ow ground waters at se l ected l oc at i on s  wi th i n  the P l ant boundar i es ( ERG  1 98 1 ) .  

The Skunk  R i ver,  a tr i b utary to the Mi s s i s s i pp i  R i ver ,  f l ows ad j acent to the P l ant ' s  southern 

bound ary . Al l dra i n ag e  from the P l ant d i s c harges e i ther d i rect l y  or i n d i rect l y  i nto  the  M i s s i s s i pp i  

R i ver ,  wh i ch i s  l oc ated 1 0  k i l ometers ( 6  m i l es )  t o  the east . 

I nd u str i a l and S an i t ary L i q u i d  Waste 

I nd u str i al  and s an i tary was te treatment is  pro v i d ed by two s ewage p l ants eq u i pped w i th c h l or i n at i on 

f ac i l i t i es and e i ght  sept i c  tan k  systems . The sewage treatment p l ant s operate at abo ut  35 percent of 

c ap ac i ty. 

I nd u str i al wastewater i nc l udes s ome cont ami n ated wi th met a l s  and some cont ami n ated w i th exp l o s i ve s . 

Systems for remo v i n g  meta l s at the  i nd u str i al waste treatment fac i l i t i es e l i m i nate the d i s c h arge  of met al  

wastes to streams w i th i n  the I owa Army Ammu n i t i on P l ant . Syst ems for remova l  of exp l o s i ves cont am i nati on 

from i ndustr i a l  wat ers exi st  for al l operat i ng water l i nes f l ow i n g  from h i gh -expl os i v e  proces s i ng areas . 

Treated process water and l i q u i d  s ewage eff l uent from the P l ant ' s  s ewage tre atment f ac i l i t i es are 

d i s charged i nto ons i t e  streams . Th ese  effl uents f l ow throug h a tr i bu t ary-r i ver network that eventua l l y  

d r ai ns i nto the  Mi s s i s s i pp i  R i v er .  The I owa Army Ammu n i t i ons P l ant mon i tors water q ua l i ty at t h e  outfal l s  

o f  two wastewater treatment p l ants and ei ght  i ndustr i al  wastewater d i s c harge  po i nts  q u arter l y  i n  

comp l i ance w i th t h e i r  N at i on al Po l l utant D i sc h arge E l i m i n at i on System perm i t s . Most d i sc h arges meet the  

perm i t  cond i t i on s . Occ as i on a l l y ,  l i m i t s  are  exceeded for  pH , s uspended so l i d s , B i o l o g i ca l  Oxyg en Demand ,  

and i ron i n  r unoff from the coal  p i l e  of the Mai n  Heati ng P l an t ,  accord i ng to q u arter l y  mon i tor i ng reports 

s ubmi tted to the  En v i ronmenta l  Protect i on Agency. As of Aug u st  1982 , the reg u l atory and enforcement 

respons i b i l i t i es of the Nat i onal  P o l l ut ant D i s charge E l i mi n at i on System perm i t  were be i ng transferred from 

the  Env i ronment a l  Protect i on Ag ency to the St ate of Iowa . 

3 . 2 . 2 . 3  H anford S i te--Water 

The water s upp ly  for the H anford S i te is mai n l y  from the Col umb i a  R i ver . I n  1980,  6 13  b i l l i on l i ters 

( 1 62 b i l l i on ga l l on s  or 497 thousand  acre-feet ) were d i verted from the  Co l umb i a  R i v er for coo l ant , s an i 

t ary, and i rr i g at i on water . Wel l s  t app i ng s h al l ow wat er- t ab l e  aq u i fers f ur n i sh smal l q u ant i t i es of water 

( about 190 l i ters per second or 50 g a l l ons  per mi n ut e )  for s a n i t ary and i rr i g at i on uses at out l yi ng  tech

n i c al areas ( USERDA 1975 ) . A confi ned aqu i fer in  the b as a l ts co u l d  s upp ly  water but  is  c urrent l y  u n u s ed .  

E n v i ronmental st u d i es at the H anford S i te h ave documented some cont ami n at i on of the s h a l l ow water

t ab l e  aq u i fer by ruthen i um- 106 , cob a l t -60 , technet i um-9 9 ,  tr i t i um ,  and nonrad i o act i ve n i trate . Some of 

t h i s  con t ami n at i on h as entered the Co l umb i a  R i ver v i a  the aqu i fer , a l though  the d i l ut i on effect i s  l arge 

( Ed dy 1981 ) .  There al so  appears to be some contam i n at i on of the r i v er water wi th  rad i o act i ve i o d i ne ( Su l a  

19818 ) . Ons i te ponds s how e l evat ed l eve l s  of stron t i um, ces i um, gross a l pha ,  and gross beta ( Su l a  

1981A ) . 

3- 1 5  



A potent i a l for f l oo d i n g  ex i sts at the  Hanford S i te a l o n g  the  Co l umb i a  R i ver ; however , th i s  f l oo d i n g  

poten t i al o n l y  e x i sts a l ong t h e  r i ver u p  t o  about 3 mi l es i n l an d .  F l ood i ng wo u l d  not occ ur at t h e  

proposed l oc at i on for t h e  nuc l ear weapons operat i ons  p l ant ( J am i son 1981 ) . 

I ndustr i a l  and  S an i tary L i qu i d  Waste 

Wastewater is  d i scharged at e i ght po i nts al ong the  H anford S i te re ach of the Co l umb i a  R i ver . These 

d i sch arges cons i st of backwash water from water- i ntake  screen s ,  coo l i n g water ,  water  storage tank 

overfl ow, and the  f i sh l aboratory wastewater .  Eff l uents from each of t hese outfa l l s  are rout i n e l y  

mon i t ored u n d e r  the  Nat i on a l  Po l l u t ant  Di sch arge E l i m i n at i on System permi t .  Duri n g  1980 ,  eff l u ents were 

w i t h i n  the l i m i tat i ons s t i p u l ated in the perm i t  w i th the except i on of a s i n g l e  d i s c h arge po i nt t h at 

exper i enced random temperature exces ses on several  occas i ons . An eng i neer i n g  study i s  now underway to 

d eterm i ne  the cause ( s )  for the v i o l at i ons and deve l op correct i ve meas u res ( Su l a  1981 8 ) . Th ere i s  some 

thermal  impact resu l t i ng from i ndustr i a l d i sch arge i nto the  Co l umb i a  R i ver , but  t he  effect i s  l o c a l i zed 

over a smal l area and is  not app arent in the r i ver at R i ch l and ( Hou ston 1980 ) . 

3 . 2 . 3  Terrestr i a l  Resources 

3 . 2 . 3 . 1  P antex P l ant - -Terrest r i al  Resources 

Normal operat i ons at the P antex P l ant for the p ast 30 years h ave not adverse ly  affected th e 

terrestr i a l  resources of t he  are a .  Th e Pantex P l ant i s  l ocated on a near- l eve l  p l a i n  of wi n d b l own sand 

broken by s h a l l ow p l ayas or b as i n s .  The P l ant s i te is under l a i n  by a th i ck sect i on of sed i ments of  

Permi an , Tr i as s i c ,  and  Ter t i ary Age .  Th e geo l og i c  structure  is  s i mp l e  wi t h  a general  th i c ken i ng of the  

sed i ments to the northeast and  t h i n n i ng of t he s ed i ments to the southwes t .  To  the n ortheas t ,  the  l ower or 

o l der  sed iments of Permi an age cont ai 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 ometers ( 31 mi l es )  t o  the west ,  l i mestone ( c a l i c h e )  i n  the upper p art of rocks of Tert i ary Age i s  

u sed  for man u f acture o f  cement ( P urtymun 19828 ) .  

The P antex P l ant l i es wi th i n  Zone 1 on the  Se i sm i c  R i sk Map ( UBC 1979 ) . Zone 1 e arthqu akes may c ause  

m i nor d amage , t h at i s ,  broken wi ndows , fa l l i ng  p l aster , and  d i sturb ance of t a l l objects ( corresponds to 

i nten s i ty V and VI on the Mod i f i ed-Merc al l i  I ntens i ty Sca l e ,  1 93 1 ) .  Zone 2 e arthq u akes ,  by compar i son , 

may cause  mod er at e  d amage ,  t h at i s ,  d amage to bu i l d i n gs var i es ,  depen d i n g  on t he  q ua l i ty of construc t i on 

( corresponds to i nten s i ty V I I  on the  Mod i f i ed-Merc a l l i  I nte n s i ty Sca l e ,  1 9 31 ) .  

Se i smi c s t ud i es spec i f i c a l l y  for t he  P antex P l ant d ef i ned a maxi 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 . 3 3  grav i ty )  hor i zonta l  acc e l erat i on and 220 cent i meters per 

second per second ( 0 . 22 grav i ty) vert i c a l  ac ce l erat i on .  The pro b ab i l i ty of exper i en c i ng t h at magn i tude of 

e art h q u ake  was judged  to be no more than 1 ch ance in 10 , 000 a ye ar . Th ere are no known fau l t s  t h at extend 

through or d i sp l ace the  sed i ments of the  Ogal l a l a  Format i on . Th u s ,  th ere is l i tt l e ,  if any, hazard from 

surface rupture at or adj acent to  t he  Pantex Pl ant ( B l ume 1976 ) . 

I ndustr i a l Wastes 

A s an i t ary l andf i l l  covers about 3 hect ares (7  ac res ) and rece i ves approx imate ly  2 , 300 c u b i c  met ers 

( 3 , 000 cub i c  yard s )  of waste each month . No exp l o s i ves , exp l o s i ve-contam i n ated materi a l s ,  or rad i oact i ve 
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mater i al s  are i nc l uded i n  l andf i l l  wast es . Near the  s an i t ary l andfi l l  i s  a smal l er [ about 1 . 8-hectare  

( 4 . 5 - acre ) ]  l andfi l l  for construct i on debri s .  About 75 c u b i c  meters ( 100 c ub i c  yard s )  of  construct i on 

rub b l e i s  d i sposed of mon t h l y ;  th i s  vo l ume var i es w i t h  the l eve l  of construct i on act i v i ty ( U SERDA 197 6 ) . 

Hazardous chem i c al d i sposal  i s  b ased on the n ature of the chem i ca l  ( MHSM 1980E ) .  Chemi c a l s 

con s i dered too hazardous  to b ury or burn ( for  examp l e ,  mercury-contam i n ated materi a l s )  are s h i pped to an 

E n v i ronmental  Protect i on Agency- approved offs i te d i sposal area ( USEPA 1 98 1 ) .  About 0 . 3  gram ( 0 . 0 1 ounce )  

of  beryl l i um res i due  from mach i n i ng operat i ons  i s  s h i pped to  t he  Nevad a Test  S i te  for  d i sposa l  every 

2 years . 

H az ardous 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 w i t h  Stat� and E nv i ronmenta l  

Protect i on Ag ency requ i rements ( En v i ronment al  Protect i on Agency permi t TX4890 1 105 27  and Texas  Dep artment  

of Water Resources I nd u str i al Sol i d  W aste Reg i strat i on N umber 30459 ) .  They represent re l at i ve l y  smal l 

v o l umes . No h azardous  waste ( as def i ned i n  40 CFR 261 ) i s  d i scharged i nto  p l ayas nor i s  any b ur i ed as 

s o l i d  wastes at t h e  P antex P l ant . 

H i gh exp l o s i ves and h i gh-exp l os i ve-contam i n at ed wastes are treat ed by b urn i ng under contro l l ed 

cond i t i ons  to destroy the i r hazardous  propert i es ( see  Sect i on 3 . 2 . 1 . 1 ) . Th i s  i n c l ud e s  waste and scrap 

h i gh exp l os i ves ,  s l udge from f i l ter i ng p art i c l es of h i gh exp l o s i ve o ut of cool i ng water, h i g h - exp l os i ve

con t ami n ated wastes ( p aper , w ipes , g l oves , and so on ) , and the h i g h -exp l o s i ve-cont am i n at ed res i d ues  from 

e v aporat i ng s o l vent s .  The ash rema i n i ng from these b urn i ng operat i ons h as been an a l yzed and found to 

cont ai n on l y  trace amounts  of h i gh exp l o s i ve and i s  not con s i d ered h azardou s .  Th e ash i s  bu r i ed i n  a 

l an d f i l l  on the P antex P l ant s i t e .  

P ast d i sposal operat i o ns i nc l uded b ur n i n g  so l vents cont ai n i ng some exp l o s i ves i n  open p i t s .  Now 

t hese  so l vents  are evaporated i n  tanks  and the remai n i ng res i d ues conta i n i n g h i g h  exp l o s i ves  are b urned . 

Anal yses of c utt i ngs from test h o l es ad j acent to the p i t  formerly used to b urn so l vents and exp l o s i ves 

i nd i c at ed no mov ement of exp l o s i ves i nto  the under l yi ng  so i l  zon e .  An a l yses  of t he  so i l for so l vents 

i nd i c ated some so l vents from 4 to 14 meters ( 13 to 48 feet ) deep i mmed i ate ly  ad j acent to the p i t  ( P u rtymun  

1982A ) . Th e so l vents may be  in  t he  vapor  p h ase  as the  sol vents  are  h i gh l y  vo l at i l e  ( P u rtymun 1982A ) . 

So l vents i n  the v apor p h ase wi l l  not m i grate  to t he  Og al l a l a  Aq u i fer . 

3 . 2 . 3 . 2  I owa Army Ammu n i t i on P l ant --Terrest r i al  Resources  

The I owa Army Ammu n i t i on P l ant is  l oc at ed on a p l ai n  of g l ac i al s an d ,  grave l s ,  and  c l ays . The  

topography v ar i es from rather  f l at l andscape  on t h e  northern sector  to gent l y  rol l i n g  terra i n w ith  steep 

s l opes on the  s o uthern port i o n .  Th ree streams f l ow i ng from north-nort hwest to south- south e ast cross t he  

P l ant s i t e .  Beneath t he  g l ac i al  sed i ments  i s  a th i ck sed i ment ary sequence  of  rocks  of Pa l eozo i c  age .  

Stud i es h ave i n d i c ated t h at P l ant operat i ons h ave caused e l evated concentrati ons o f  h e avy met a l s  s u c h  

as b ar i um , c h romi um ,  copper , l ead , z i nc ,  and h i gh exp l o s i v es i n  t h e  so i l  and sed i ment . Th ese occur  mai n l y  

i n  t h e  v i c i n i ty o f  the l andf i l l ,  t h e  demo l i t i on area,  t h e  exp l os i ves d i s posal area ,  and at s uspected 

former bur i a l  s i tes ( ERG 1 981 ) .  

The I owa Army Ammun i t i on P l ant l i es wi th i n  Zone 1 on  the Se i sm i c  R i sk Map i ss ued by the U n i form 

Bu i l d i n g  Code ( MHSM 1971B ) . I n  Zon e  1, d i st ant earthq u akes  wi l l  cause  m i nor d amage to structures through  
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the  v i brat i on (of  bu i l d i ng s )  wi th per i od s  greater t h an 10 seconds . Th i s  damage wou l d  i n c l u d e  broken 

wi ndows , f a l l en p l aster,  and d i sturbance of ta l l o bject s .  By compar i son , in  Zone 2 ,  eart h q u akes may c ause  

moderate damag e ,  s uch  a s  damage to bu i l d i ngs  depend i ng on  t he  qu al i ty of  construct i o n .  

I nd u s t r i a l  Wastes 

The I owa Army Ammu n i t i on P l ant has  an extens i ve program to recover and recyc l e  waste materi a l s .  

Waste products are co l l ected , sorted , and stockp i l ed for l ater sa l e .  About $400 thous and was re a l i zed i n  

c a l endar year 1 980 from scrap s a l es of over 1 , 500 metr i c tons ( 1 , 650 tons ) .  

The I owa Army Ammu n i t i on P l ant management c urrent l y  contro l s  the product i on ,  procu rement,  storag e ,  

h and l i ng ,  u s e ,  and d i sposa l  of h az ardous  mater i a l s .  Th e methodol ogy for hand l i ng h azardous  materi a l s at 

I owa i s  det a i l ed i n  a S p i l l  P revent i on ,  Contro l ,  and Cou nterme asure P l an ( I AAP 1981 ) .  

Al l waste o i l generated by �he I owa Army Ammu n i t i on P l ant i s  co l l ected and c l as s i f i ed as burnab l e  or  

nonburnab l e .  The nonburnab l e  o i l i s soi d  to a ref i nery; the  burn ab l e  o i l i s  u s ed to he l p f i re p l ant 

bo i l er s .  

A s an i t ary l andf i l l  i s  operat ed by t he P l ant and mon i tored by t h e  I owa Department o f  E n v i ronment a l  

Qu a l i ty .  Th e l andfi l l ' s  area  i s  approx i mate ly  1 0  hectares ( 2 5  acres ) .  Th e depth o f  f i l l  i s  abo ut  

7 . 5  meters (25  feet ) ,  a s  s t i pu l a ted i n  the  opera t i ng p rocedures  ( IAAP 1 979 ) . 

3 . 2 . 3 . 3  H anford S i te--Terrestr i a l  R esources 

The Hanford S i te is  l oc ated on a part l y  eroded f l ood p l a i n  of the Co l umb i a  R i ver . The l and s urface 

s l opes upward from the  Co l umb i a  R i v er onto a centra l  p l ateau . North of th i s  p l ateau , wi t h i n  the s i t e ,  are 

two r i dges ,  Gab l e  Mountai n and Gab l e  Butte . The Co l umb i a  and Y ak i ma R i vers form port i ons of the s i te 

bound ary ( F i g .  2 . 2 . 3-A ) . 

The s u rface at the  S i te i s  a cover of s and d unes and eo l i an ( wi n db l own ) s ands ran g i ng  up to 12 meters 

( 40 feet ) i n  th i cknes s . The S i t e  i s  under l a i n  strat i graph i c a l l y  by semi - and uncons o l i d ated s ands  and 

grave l s w i th a d eeper s eq uence of b as a l t i c  l ava  f l ows . It i s  e s t i mated current l y  that t h i s  bas a l t  

sequence i s  at l east 3 , 700 meters ( 12 , 000 feet ) t h i ck (Geph art 1 9 79 ) . 

E n v i ronmental mon i tor i ng stud i es h ave s h own th at some s o i l on the  H anford S i te i s  contam i n ated w i th 

stront i um ,  ces i um ,  and p l uton i um .  St ud i es of on s i te pond s  al so  have shown e l e v ated concentrat i on s  of 

rad i oact i v i ty ( Su l a  1981A ) . There al so appears to be some cont ami nat i on of Co l umb i a  R i ver water w i th 

rad i o act i v e  i od i ne ( Su l a 198 1B ) .  

The H anford S i te i s  l oc ated i n  an area that i s  st i l l  undergo i ng s e i smi c  d eformat i on and res u l t ant  

e arthquake  act i v i ty .  Th e l argest max imum earthquake  c a l c u l ated in  the  Hanford  S ite  reg i ona l  v i c i n i ty is  

l oc ated on the R att l e s n ak e-Wal l u l a  a l i gnment of  the C le  E l um zone  of  d eformat i o n . Th i s  earthqu ake wou l d  

have  a mag n i t ude  of 6 . 5 M on the  R i c hter s c a l e  and a pro b ab i l i ty of occurrence of 1 c h ance  i n  50, 000 a 

year . I n  re l at i on to the proposed re l oc at i on area, the c l osest  max i mum earthquake wou l d  be l oc ated on 

Gab l e  Mount ai n on t he  Hanford S i t e . Th i s  earthq u ake  wou l d  have a mag n i tude  of about 5 M on the  R i c hter 

s c a l e  and a pro b ab i l i ty of occurrence of about 1 ch ance in 1 7 , 000 a year . Al though th i s  fau l t on Gab l e  
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Mo unt ai n was recent l y  found  to be capab l e  of tr i gg er i n g  an earthquak e ,  the area ' s  des i gn ground mot i o n  

va l ues o f  245 and 1 25 cent i meters per s econd per second ( 0 . 25 and O J 25 grav i ty) as t h e  zero per i od l i m i t  

of  appro pri at e  res pon s e  spectra for t h e  Saf e  Sh utdown . Earth q u ake  and Operat i ng Bas i s  Eart h q u ak e ,  

respect i ve l y, h as remai ned unch an ged ( K n i ght  1 982 ) .  

I nd u str i a l  Wastes 

Tox i c  nonrad i o act i ve wastes ( beryl l i um, as bestos , merc ury, and so on)  are d i spo sed of in d i fferent 

ways . Beryl l i um waste  i s  packaged and bur i ed in retri evab l e  storage ( USDOE 1980D ) .  Nonburnab l e so l i d  or 

l i qu i d  tox i c  mater i a l s  are p ac k aged and bur i ed in an ons i te d i sposal  are a .  

Other nonrad i o act i ve ,  nontox i c  so l i d  waste i s  b ur i ed i n  an ons i t e  s an i t ary l andf i l l .  T he  waste 

vo l ume is red uced by a factor of 3 by comp act i on before be i ng b ur i ed . Th e tot al compacted vo l ume for t he  

waste i s  about 1 2 , 000 c ub i c  meters ( 1 5 , 700 c u b i c  yards )  per ye ar . 

3 . 2 . 4  Eco l ogy 

3 . 2 . 4 . 1  P antex P l ant --Eco l ogy 

Aqu�t i c  Eco l ogy 

No known aqu at i c  or aqu at i c al l y  assoc i ated threatened or endan gered spec i es are known to ex i s t 

w i t h i n  t he  boundar i es of t he  Pantex Pl ant accord i ng to t he  Un i t ed St ates F i sh  and Wi l d l i fe Serv i ce 

( Stephens 1981 , USFWS 1981 ) .  

L ake Mered i th ,  a manmade impoundment on the  Can ad i an R i ver ,  i s  t he  o n ly  perenn i al aqu at i c  ecosyst em 

near t he  P l ant . Th i s  eco sys tem, appro x i mate ly  40 k i l ometers ( 2 5  m i l es )  north of the  P l ant , s u pports a 

warm water sport f i s h ery, and t h u s ,  pro v i des a potent i al eco l og i cal pat hway to man . However , P antex P l ant 

operat i ons  h ave  not impacted t h i s  ecosys t em advers e l y  as po l l ut ant em i s s i ons  are bel ow tox i c  or h armf u l  

l ev e l s  and are essent i al l y cont a i ned ons i t e .  ( See Sect i ons 3 . 2 . 1  o n  A ir  and 3 . 2 . 2 on Water . )  I n  

add i t i o n ,  runoff from severe s torms o r  me l t i ng snows i s  co l l ected i n  p l ay� bas i ns on or adj acent to t he  

s i te and does  not  enter t h e  Lake Mered i th aqu at i c  ecosyst em ( Becker 1982B ) .  

Aqu at i c  ecosystems that ex i st on or i mmed i ate ly  adj acent to the  P antex P l ant are H i gh P l a i ns P l ayas 

( smal l catchment bas i n s )  t hat acc umu l at e  water du r i ng wet seasons and serve as stock water i ng ponds or as 

occas i onal  water sources for i rr i g at i on .  These ponds typ i ca l ly  dry up on an annua l  bas i s ;  t h erefore, t he  

mo s t  common macro i n vert ebrates found are aqu at i c  i n sects . Th ese  ponds  al so serve  as  res t i n g ,  feed i n g ,  

and nest i ng h ab i t at for mi gratory waterfowl and s h oreb i rds . 

The mo st  i mport ant p l aya on s i te i s  P l aya L ake N umber 1 ,  wh i ch rec e i ves wastewater d i sc h arges from t he  

Pan t ex Pl ant i n  add i t i on  to runoff . Water from t h i s  pond i s  u sed for  i rr i g at i o n ,  and th i s  pl aya h as 

enough  i nf l ow t h at i t  does not go dry ann ua l l y .  The e nv i ronmental mon i tor i ng reports  ( MHSM 1973 ,  MHSM 

1975A ,  MHSM 1975B , MHSM 1976 , MHSM 1977A , MHSM 1977B , MHSM 1978 ,  MHSM 19 79A , MHSM 1979 B ,  MHSM 1980A , MHSM 

1980B , MHSM 1981G ,  MHSM 1982 ) s how that most e l ements and po l l u tants me as ured are be l ow the des i red 

max i mum l eve l s for i rr i g at i on waters ( D awson 1974 )  and a l so are be l ow proposed cr i t eri a for agr i c u l t ura l  

u s age ( USEPA ) . ( See Ch apter 10 ,  response to  Texas P arks  and Wi l d l i fe Department . )  Add i t i on al water and 
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sed i ment s amp l i ng done spec i f i ca l l y  for th i s  Env i ronmenta l  Imp act St at ement ( P u rtymun 1982A , Purtymun  

1982 8 )  al so show p r i o r i ty pol l ut ants to be  at  or  near b ackground l eve l s .  Based on the l ow l e ve l s  of  

po l l u t ants meas u red , no en v i ronment al  impacts wo u l d  be expected . W i l d l i fe us i ng t h i s  p l aya o r  the other  

p l ayas wo u l d  not i ngest heavy met al s or  other po l l ut ants at  l eve l s  cons i dered h armf u l . Therefore , f urther 

f i e l d  stud i es of the var i ous  food ch a i ns or eco l og i ca l  p at hways assoc i ated w i t h  these  aqu at i c  ecosystems 

were deemed u nneces s ary. 

Terrestr i a l Eco l ogy 

F l or a .  Accor d i ng  t o  t he  U n i t ed St ates F i sh and W i l d l i fe Serv i ce ,  no p l ant spec i es feder al l y  

recogn i zed  as end angered o r  t hreatened ex i st at t h e  Pantex Pl ant ( Stephens  198 1 ,  USFWS 1981 ) . An 

unoff i c i al poten t i al l i st of rare and end angered p l ants n at i ve to  Texas was prepared by the  R are P l ant 

St udy Center of the Un i vers i ty of Tex as at Au s t i n  1974 ( R PSC 1974 ) . Th i s  l i s t i n g  cont ai ns four spec i es 

( P anh and l e  p r i c k l y  pear,  bracted mi l kweed , cyl i nder s p i kesedge ,  and bot t l e  bru s h )  h a v i ng  the  potent i al to  

ex i s t at  the  Pantex Pl ant ; however , the  c h ance of fi nd i ng one is  remote , bec ause  no i dent i f i ab l e  pr ime 

h ab i t at for these  spec i es i s  found at the  P antex P l ant . 

A det a i l ed s urvey of p l ant spec i es was prep ared for the  Amar i l l o I nternat i onal  A i rport Env i ronment al  

Impact As sessment report (CBA 1981 ) , and bec ause  of t he  l oc at i on and h ab i t at types , it  is  con s i dered 

appl i c ab l e  to the  P antex P l ant . Th at st udy d i d  not i dent i fy any of the  four men t i oned spec i es on the  R are 

P l ant Study Center l i st . 

The P antex P l ant i s  l oc ated w i t h i n  a treel ess port i on of the  H i gh P l a i ns t h at i s  c l ass i f i ed as mi xed 

pra i r i e  by Al l red ( 1 956 ) . It or i g i n a l l y  was c h aracter i zed by c l imax stands of b l uestems , wi l drye , and 

other bunchgras ses , s uch as buff a l o  g rass and g r ama gras s .  Tod ay, extens i ve tr acts of t h i s  nat i ve 

veget at i on h ave been converted i nto  i rr i g ated crop l and . Mo st of t h e  rema i n i ng range h as been �gc�ed , 

al l owi ng l ess d e s i rab l e  grasses ,  forb s ,  and shrubs  to dom i n ate  these areas both  ons i te and on the  

surround i ng rangel and s . 

Pest i c i d e s .  Herb i c i des and pest i c i des are rout i ne ly  used a t  P antex t o  control  spec i f i c  t arget spec i e s  

of undes i rab l e  veget at i on and i n sects . Dur i n g  1979 the  fo l l owi ng  were used : Hyv ar X [ 1 , 400 k i l ograms 

( 3 , 100 pounds ) ] ;  2 , 4-D [ 250 l i ters ( 66 ga l l ons ) ] ; Mal ath i on [45 l i ters ( 12 ga l l o ns ) ] ; C h l ord ane [20 l i t ers 

( 5  ga l l ons ) ] ;  and Isotox [ 1  l i ter (0 . 2 5  ga l l ons ) ] .  Al l pest i c i des used are reg i s tered under the Federal 

I n s ect i c i de ,  F u ng i c i de ,  and Rodent i c i de Act and are used in accordance w i th l abe l ed d i rec t i ons at 

concent rat i on s ,  app l i c at i on rates , and frequenc i es that h ave  been approved . Pes t i c i d es are stored i n  

secu red areas and appl i c at i on i s  supervi sed by a t r a i ned St at e-c ert i f i ed emp l oyee .  

F a u na .  N o  Federal l y  recogn i zed th reatened or  endangered spec i es are known to l i ve ons i t e .  Th e 

h ab i t at cond i t i ons are s u c h  t h at the  b l ack -footed ferret ( a  Fed era l l y  recogn i zed endan gered spec i es )  mi ght  

be expected . However,  accord i ng to the  U n i ted Stat es F i sh and  W i l d l i fe Serv i c e ,  th is  spec i es i s  " as s umed 

to be ext i rp ated i n  Texas"  ( Stephens  1981 ) . Two raptors , the  southern bal d eag l e  and the  pereg r i ne  fal con 

( both Arct i c  and Amer i c an ) ,  m i grate t h ro ugh t h i s  area and oc c as i ona l l y  m i g h t  be found ons i te ( USFWS 1981 ) .  

One whoo p i n g  crane h as been observed near t he  Pl ant i n  the l ast 15  years ; however ,  i t  i s  thought  that the  

b i rd was b l own off  the normal m i g ratory p at h  ( CBA 1981 ) .  

The St ate of Texas h as ad opted l i sts of protected endan gered spec i es ,  protected nongame spec i e s ,  and 

prot ected game spec i es under subt i t l e  B of the Texas  Parks and W i l d l i fe Cod e .  Some o f  these  spec i es may 
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ex i s t  on s i te or mi grate across  the s i te ;  however ,  no u n i q u e  h a b i t at t h at wo u l d req u i re spec i a l  atten t i on 

exi sts  ons i t e .  

Based on t h e  res u l ts o f  t h e  t h reatened and end angered spec i es eva l u at i on ,  t h e  l ow l eve l s  o f  l i q u i d  

and ai rborne em i s s i on s  and t h e  det ai l ed s urvey o f  wi l d l i fe done for the Amar i l l o  Int ernat i on a l  Ai rport 

( CBA 1981 ) , furt her eco l og i ca l  s t ud i es are not needed for the  P antex P l an t .  

3 . 2 . 4 . 2  I owa Army Ammu n i t i on P l ant --Ecol ogy 

Aquat i c  Eco l ogy 

No known rare or endangered aqu at i c  or aquat i ca l l y  assoc i ated spec i es are known to e x i st w i th i n  t h e  

I owa Army Ammun i t i on P l ant ' s  bound ary ( USARMY 1973A ) . Howeve r ,  there are n umero u s  aqu at i c  ecosystems 

present . 

Most of t he  aquat i c  ecosystems w i th i n  the I owa Army Ammun i t i on P l ant ex i st  as sma l l ponds [ s urface 

area l es s  t h an 0 . 5 hect are ( 1 . 2  acre ) ]  or as dra i n age  d i tches . In add i t i on ,  there are three streams and 

two manmade l akes ( Carl  Anderson L ake and Long L ake Reservo i r ) ons i te t h at s upport sport f i s her i es or 

oth erwi se  prov i d e  recreat i on a l  act i v i t i es ( USARMY 1973A ) . 

The s hore l i ne vegetat i on of these  ecosystems i s  typ i f i ed by dense s t ands of hyd rophyt i c  ( p l ant s 

req u i r i n g  mo i st hab i t at ) and phreatophyt i c  ( p l ants whose  roots penetrate t he  water tab l e ) spec i es . 

Common l y  found p l ants i nc l ude cottonwood s ,  wi l l ows , red os i er do gwood and b utton b a l l b ush . Most of th ese 

ecosystem s  s upport hea l t hy popu l at i on s  of warm-water f i s h  ( U SARMY 1973A ) . 

Terrestr i a l  Eco l ogy 

No known rare or endan gered p l ant or an i mal speci es are known to res i de w i t h i n  the P l ant ( U SARMY 

19738 ) . However , b a l d  eag l es h ave been obs erved nes t i n g  on the Mi s s i s s i pp i  R i ver and cou l d  occ as i on a l l y  

enter P l ant boundar i es s e arch i ng for food . 

F l ora .  W hat was once ta l l grass pra i r i e ,  composed of warm- se ason gras s es wi th  m i xed forb s ,  broken by 

wood l and commu n i t i es of wh i te oak and h i ckory, has  become some of t h e  mos t  produc t i v e  agr i c u l t ur a l  l and 

known anywhere in t he wor l d  ( Sect i on 3 . 2 . 5 , Agr i c u l ture ) . Tod ay the  vegetat i ve commun i ty types are a man

i nf l u enced mos a i c  of rowcrops , improved past ures , wood l and s h rub  tran s i t i on zones , and mi xed dec i duous 

h ardwood fores t s .  

Current re l eases o f  a i r  and water po l l utants ( Sec t i ons 3 . 2 . 1 . 2 and 3 . 2 . 2 . 2 ) are be l ow l eve l s 

con s i dered to be phytotox i c  ( Dav i s  197 3 ,  Ske l l y  1974 ) . 

Faun a .  L i nked to t he h i gh prod uct i v i ty and d i vers i ty of h ab i t at types i s  an equa l ly  d i verse and 

abund ant spect rum of an ima l  l i f e .  Current rel eases of a i r  and wat er po l l u t ants  ( Sec t i ons 3 . 2 . 1 . 2  and 

3 . 2 . 2 . 2 ) are b e l ow l ev e l s  t h at wou l d  c ause  s i gn i f i c ant b i o ac c umu l at i ons  of tox i c  e l ements i n  w i l d l i fe 

popu l at i ons . 
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3 . 2 . 4 . 3  Hanford S i t e--Eco l ogy 

Much of t he  fo l l owi ng i nformat i on h as been ad apted from the doc umen t ,  " St and ard i zed I nput for Han ford 

En v i ronmental  Impact St atement s "  ( J am i son 1981 ) . 

Aquat i c  Eco l ogy 

No aqu at i c a l l y  assoc i ated rare or end angered spec i es are known to ex i st w i t h i n  the  propo sed project 

area on the Hanford Si t e  ( E l l e  1981 ) . Ro b i nson ' s  On i o n ,  an on i on - l i ke memb er of the l i l y fam i l y , occurs 

on g ravel b ars a l ong the  Co l umb i a  R i ver but  is  we l l  removed from the  i nter i or of the  S i te .  Th i s  p l ant i s  

a cand i d ate for Federal  l i st i ng as a th reatened or end angered spec i es ( R i c k ard 1981A ) . 

The Co l umb i a  R i ver i s  the  most i mportant aquat i c  ecosystem on the  H anford S i te ,  and the  l ast free

f l ow i ng  reach of the  Co l umb i a  R i v er in  t he  Un i t ed St ates passes  t hro ug h the  Hanford S i t e  ( J am i son 1981 ) . 

Operat i ons at the  H anford S i te h ave res u l ted i n  smal l r ad i o act i ve re l eases and t h ermal d i s c h arges to  

t h e  Co l umb i a  R i ver ( U SERDA 197 5 ) . Th e Co l umb i a R i ver supports a co l d-water f i shery ,  and t he  Han ford reac h  

cont ai ns both fa l l Ch i nook s a l mon and stee l h ead trout spawn i ng ground s .  These sp awn i ng grounds now 

produce 15 to 20 percent of the  total  fa l l Ch i nook s a l mon hatch in the ri ver . Th i rty-n i ne spec i es of f i s h  

are found i n  t h e  H anford s i te reach o f  t h e  Co l umb i a .  

Terrestr i a l E co l ogy 

No rare and /or end angered p l ant or an i mal spec i es are known to ex i st year around w i t h i n  the  proposed 

project area ( E l l e  1981 ) . However , ba l d eag l es w i nter al ong  the Co l umb i a  R i ver , and from November to 

Febru ary, t hey wou l d  be frequent l y  found f l y i ng over or h unt i ng on the  proposed p l ant construct i on s i te 

( F i tzner 1979 ) . 

F l ora .  The Hanford S i te i s  l oc ated i n  a reg i on t hat h as been v ar i ou s l y  c l as s i f i ed as cool  desert , 

w i nter-wet coo l stepp e ,  or mi d l at i t ude desert . Veget at i on types are those  to l erant of dry hot s ummers 

fo l l owed by co l d  wet w i nter s .  As a res u l t ,  prod uct i v i ty is l ow .  However,  the reg i on h as w i de d i vers i ty of  

h ab i t at types and  a very d i verse spec i es compo s i t i o n .  

The proposed project s i te i s  w i th i n  a sagebrush/cheatgrass vegetat i on type t h at co vers appro x i m ate l y  

75  percent o f  t h e  Hanford S i t e .  Th i s  vegetat i on type i s  conduc i ve to  rodent popu l at i on s , wh i c h  i n  t urn 

s upport a w i de var i ety of raptors ( F i tzner 1980 ) .  

In  add i t i on to Rob i nson ' s  On i on ,  t h ree p l ant spec i es ( Co l umb i a m i l k  vetch , rosy ba l s amroot ,  an d 

pers i s tent sepal  ye l l ow cress ) ex i st on t he  S i t e  and are cand i d ate  spec i es for Federal  l i s t i ng as 

threate ned or end angered . None of t hese s pec i es are expect ed to be found i n  t he  i nt eri or of t h e  H anford 

S i te at or near t he  proposed proj ect s i te ( R i c k ard 1981A ) . 

F a una .  A wi de var i ety of wi l d l i fe ex i sts  at t he H anford S i te .  Most of t h i s  wi l d l i fe h as access t o  

r ad i o act i ve l y  contami n ated ons i te ponds and vegetat i o n  growi ng  i n  o r  near t he  pond s . T h e  i n ges t i o n  o f  

rad i oact i ve ly  contam i n at ed water o r  vegetat i on by wi l d l i fe prov i d es a transfer mech a n i sm away from these  

des i gn ated was t e  areas . I ngest i on of cont am i n at ed mater i a l  by g ame an ima l s pro v i d e s  a poten t i a l  pathway 

for contam i n at i on to man ( Su l a  1981A ) . 
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Th e wi l d l i fe s amp l i ng program for 1980 i n c l uded waterfowl , up l and game b i rd s ,  deer , and rab b i t s  

( Su l a 1981A ) . 

3 . 2 . 5  L and  U se/Agr i c u l ture  

3 . 2 . 5 . 1  P antex P l ant--L and Use/Agr i c u l ture  

L an d  U s e  

Most l and s urroun d i ng t h e  P antex P l ant i s  dryl and o r  i rr i g ated farml and o n  broad , f l at p l a i n s  

i nt erspersed w i t h  gras s l and pastures and water ponds ( p l ayas ) i n  nat ura l  dra i n ag e  areas . The average

s i zed f arm is 518 h ect ares ( 1 , 280 acres ) or 2 squ are mi l es .  These l arge tracts of l and  are i nterrupted 

on l y  by U . S .  H i g hway 60 , a ra i l ro ad ,  a few gravel  road s ,  and an occas i on a l  farms tead or rur a l  home s i t e .  

Rural  hou s i ng deve l opment i s  more dense  several  m i l es south and sout hwest o f  P antex P l ant boundar i es 

toward Amari l l o  and the Amari l l o Internat i ona l  Ai rport . 

Other major deve l opments i n  the i mmed i ate v i c i n i ty of P antex P l ant are the  Texas Tech U n i vers i ty 

Agr i c u l t ure Research St at i o n ,  the Iowa Beef Pac k i ng P l ant , and the  i nd ustr i a l  park adjo i n i ng Amari l l o  

I nternat i onal  A i rport . These f ac i l i t i es are l oc ated about 8 k i l ometers ( 5  m i l es ) ,  10 k i l ometers 

6 m i l es ) ,  and 12 k i l ometers ( 7- 1 / 2  m i l es ) s o uthwest  of the Pa ntex P l a n t .  

General  Agr i c u l t ure 

Agr i c u l tura l  l and wi th i n  the Pantex P l ant bound ary [ about 3 , 2 70 hect ares ( 8 , 070 acres ) ]  i s  man aged by 

t h e  Texas Tech Un i vers i ty Res earch Farm thro ug h an agreement w i t h  the Department of Energy.  The research 

f arm i t s e l f  cons i sts of about 400 hect ares (1 t housand ac res ) of farml and and a feed l ot l oc ated s outhwest 

of the Pantex Pl ant bound ary . Farm l and on the s i t e  genera l l y is p l anted under l i m i ted i r r i g at i on and 

dryl and cond i t i ons  in a 3-year wi nter wheat-fa l l ow-gra i n  sorg h um s eq uenc e .  

water are used  (water from the  Og a l l a l a  aqu i fer and surface wat er from the 

L ake N umber 1 )  to i rr i g ate crops d epend i ng on ra i nfal l ( Sect i on 3 . 2 . 2 . 1 ) . 

Two s o urces of i rr i g at i on 

p l aya bas i n s  i nc l ud i ng P l aya 

The major so i l  type,  t he  P u l l man s e r i e s ,  i s  f i ne l y  t ext ured and eas i l y erod ed . These  s o i l s  requ i re 

c aref u l  cropp i ng pr act i c es ( U nger 198 1 )  to mi n i m i ze  wi nd l os s  and sheet eros i on under fa l l ow cond i t i ons . 

Because of the  f i ne texture and l ow permeab i l i ty of these  s o i l s ,  i rr i g at i on i s  l i mi t ed to about 13 to 

1 5  cent i meters ( 5  to 6 i nches ) per app l i ca t i o n .  These s o i l s ,  when i rr i ga ted , ha ve  been cons i d e red as 

potent i al l y pr ime f arm l and by the  So i l  Con s er v at i on Serv i ce ( USDA 1978, USDA 198 1A, USDA 1981B ) .  

H ard red wi nter wheat i s  p l anted i n  ear l y  September after i rr i g at i ng or when s o i l h as stored 

s u ff i c i ent ra i nfa l l .  Wheat is typ i c a l l y  i rr i g at ed once in October/November , once in March/Apr i l ,  and 

ag ai n in May/ J u n e ,  d epend i ng on ra i nfa l l .  

Drought-res i st ant gra i n sorghum and forage c an es are grown under l i m i ted i rr i g at i on or dryl and 

cond i t i ons . Corn i s  not a major crop because  extens i ve i rr i g at i on i s  necess ary for mat urat i on . About ha l f  

the crops grown i n  Carson County are str i ct ly  d ryl and because of the h i gh cost of p ump i ng water from t h e  

Og a l l a l a  aqu i f er .  
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Cow/ c a l f operat i ons are mai nta i ned i n  the  Pan h and l e  area on l arge ( s evera l  sect i on s )  ranches . 

Stock i ng r ates of one an i mal u n i t  per 2 to 4 h ectares ( 5  to 10 acres ) of r ange l and are typi ca l , and 

s ub stant i a l supp l ement a l  feed i ng i s  neces s ary at t imes d ur i ng the wi nter months . Cal ves  al so  are grazed 

from November to March on young wi nter wh eat . The nat i ve short -gr ass pra i r i e  feed i s  h i g h ly  n u t r i t i ous  

and  i s  ch aracter i z ed by a grass  mi xture of  b l ue  grama  and  buffal o gras s .  

R ad i oact i v i ty Measurements  i n  Agr i c u l t ural P roducts 

A spec i al st udy was undert aken for t h i s  E n v i ronment al  Imp act St at ement to eva l u ate  food and 

agr i cu l tura l  pathways . Foodstu ffs ( ga rden vegetab l es and  beef catt l e )  from the Pantex P l an t  s i te were 
s amp l ed and an a l yzed for several  rad i on u c l i des ( t r i t i um ,  uran i um , and p l uton i um ) . Al l food stuffs s amp l ed 

were found to be at b ackground  l eve l s .  There are no i n d i c at i ons  of any cont ami n at i on of garden and 

l i vestock products grown on or near the P antex P l ant s i te ( Wenzel  1982A, B u h l  1982 ) . 

3 . 2 . 5 . 2  I owa Army Ammu n i t i on P l ant --L and Use/Agr i c u l t ure  

L and  U se  

T he  I owa Army Ammun i t i on P l ant i s  l oc at ed o n  a comb i n at i on of  h i g h - q u a l i ty, a l most f l at ,  

agr i c u l t ura l  l and ( about 60 percent of t he  area )  and h i l l y , rough pasture  l and  ( 40 percen t )  trav ersed by 

t hree smal l creek s .  Terr a i n  beyond p l ant boundari es i s  c h ar acter i zed by an escarpment l e ad i ng to  

M i s s i s s i pp i  R i v er bottoml ands . The up l and is  genera l l y  f l at to moderat e l y  ro l l i ng  p l a i n s  wi t h  p ast ures on 

the poorer , st eeper s l opes . T i mber covers the  rougher areas a l ong wat erways . The Skunk  R i ver v a l l ey 

forms the  i rregu l ar southern bound ary of the P l ant s i t e .  

Two major c i t i es ,  B ur l i ngton and West Bur l i ngton ,  border t h e  P l ant s i te o n  t h e  east . S i x  v i l l ages and  

sma l l town s are  l oc at ed adj acent to  or wi t h i n  3 mi l es of the  P l ant boundary on t h e  nort h ,  wes t ,  and sout h .  

The surround i ng rura l  area i s  composed of about 6 1  percent crop l and ,  1 1  percent p asture ,  1 5  percent 

wood l and , and 13  percent urban i zed home s i tes . Th i s  area is i nt erspersed wi t h  open spac e ,  stat e  and 

Federal l ands , waterways , or other nonagr i c u l t u ral l and mas s es . He avy ra i nfa l l in the area perm i ts  

i ntens i ve farmi ng pract i ces on  u n i ts t h at average about 100 hect ares ( 2 50 acres ) i n  s i ze .  As  a res u l t ,  i t  

i s  common t o  observe t h ree o r  more h omes o n  a squ are mi l e  o f  h i g h l y  prod uct i ve farm l and . 

Agr i cu l t u re 

Th i s  reg i on i s  one of the  most pro d uct i ve farmi ng areas of the U n i t ed St at e s ,  produc i ng upwards of  

180 bus h e l s of corn  per  acr e .  The Army l eases 2 , 800 hect ares ( 7 , 000 acres ) of pr ime  agr i c u l t u r a l  l and 

w i t h i n  P l ant bound ar i es to pr i v ate  farmers , wh i ch tot a l s  40 percent of the  s i t e .  Crop sequences and 

pract i ces are c l o se ly  superv i s ed wi t h  as s i s t ance from t he  So i l  Co nservat i o n  Ser v i c e  and Un i ted St ates 

Department of Agr i c u l ture ( SCS 1972 ) . An add i t i onal  800 hect ares ( 2 , 000 acr es )  is l eased for p asture . 

Improved meadows c arry 1 - 1 / 2  to 2 an i mal  u n i t s  per acre ( I AAP 1974 ) . 

The major row crops are f i e l d  corn and soybeans . Corn and soybeans are rot ated wi th i mproved 

pastures  of a l fa l fa/grass  grown under nursery crops of wi nter wh eat or oats . L i v estock i s  typ i f i ed by 

corn-fed c at t l e  and hog s .  There are some d a i ry operat i ons geared to l oca l  markets . 
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3 . 2 . 5 . 3  Hanford S i te--Land Use/Agr i c u l ture  

Land  Use  

L and use  w i t h i n  8 k i l ometers ( 5  mi l es )  of  the  proposed construct i on s i te i nc l u des por t i ons of  the  

Co l umb i a  Ri ver ; t h e  are a  managed by  t he  U . S .  B ureau  of  Sports ,  F i s h er i es ,  and  Wi l d l i f e ;  the  Was h i ngton 

P u b l i c  Power Supply System generat i ng p l ant ; the  meteoro l ogy stat i on ;  t he  Near-Surface Test Fac i l i ty;  and 

a centra l  fi re stat i o n .  Al so  i n c l uded are t he  assoc i ated roadways , ra i l roads , and transm i s s i on fac i l i t i es 

and corr i dors . Much of the l and between ex i st i ng fac i l i t i es i s  open desert rang e .  The nearest p ub l i c 

h i qhway ( S t at e  H i ghway 24 )  traverses the  northwe s t  corner of t he  Hanford S i t e  about  12 k i l ometers 

( 7 - 1 / 2  m i l es )  from the  proposed construc t i on s i te .  Land use  s u rround i ng the Ha nford S i te i nc l udes  i rr i ga ted 

farml and near the  r i ver ,  dryl and farms , and l arge tracts of graz i n g l and . Th e nearest pop u l at i on center 

is R i c h l and , approx imat e l y  32 k i l ometers ( 20 m i l es )  south east of the  proposed construct i on s i te .  

Agr i c u l t ure 

Agri c u l ture  is a p r i mary i nd u st ry in eastern Was h i ngton . The Col umb i a  Bas i n  Project north and east  

of  the  Hanford Si te  has opened more , than 500 thous and acres to i rr i g at ed farm i n g .  T he  growi ng  season i s  

l on g ,  wi th 175  frost-free d ays . 

The s o i l s  of the reg i on are c h aracter i zed by t h e i r  h i gh s i l t  and sand content . They are l oess s o i l s  

wi t h  l ow exchange  capac i ty .  Gravel  i s  a major  component i n  the  ri ver f l ood p l ai n  area ( H agood 1970 ) . 

Benton County ( to the  west of t he  Han ford S i te )  i nc l udes most of the  Yak i ma R i ver V a l l ey .  Th i s  area 

i s  we l l  known for app l e ,  cherry , and peach orc h ards , v i neyards , a l f a l f a ,  f i e l d  corn , and i r r i g at ed and 

d ryl and wh eat . The orc h ards are grown c l ose to the Yak ima R i ver , whereas the wheat is grown on the  t ops 

of the Horsehe aven H i l l s ,  wh i ch are severa l  h undred feet h i gher  in e l evat i on .  I n  Fr ank l i n  Co unty (to t he  

east of  t he  Hanford S i t e ) , f i e l d  corn ,  wheat , al f a l f a ,  potatoe s ,  a nd  asparagus are the major crops . 

Catt l e  are grazed on cheatgrass and n at i ve vegetat i on i n  the  wi nter mont hs from J anu ary through  May ;  

t h en t h e  c at t l e  are p l aced on  i r r i gated i mproved pastures for t h e  rest o f  t he  ye ar o r  truc k ed t o  mo unt a i n 

p astures . Da i ry h erds are n umerous and are fed l oca l  s i l age and a l f a l f a .  Th ere are two l arge feed l ots i n  

t he  area that  use  l oc a l  gra i n and a l f a l f a  as major feed s .  

No farmi ng or graz i ng i s  prac t i ced c urren t l y  on t he  Hanford S i te south of the  Co l umb i a  R i ver . 

Exten s i v e  farm i n g  was pract i ced h i stori ca l l y ,  surroun d i ng  the  abandoned town s i tes of Wh i te B l uffs  and 

Hanford,  as we l l  as a l ong t he Co l umb i a  R i ver,  before the s i te was purch ased by t he government . 

3 . 2 . 6  E n v i ronmenta l  Rad i at i on and R ad i o act i v i ty 

E n v i ronmental rad i at i on l eve l s i n  the  areas surround i ng the  P antex P l ant s i te and the two a l tern at i ve 

s i t es are dom i n ated by nat ura l  background  rad i a t i o n  and rad i at i on res u l t i n g from wor l dwi de  fal l o ut from 

nuc l ear we apons t es t i n g .  
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3 . 2 . 6 . 1  P antex P l ant-- E n v i ronmental  R ad i at i on and R ad i o act i v i ty 

R ad i o act i ve Re l e ases 

Two pr i nc i p al r ad i o act i ve mater i a l s ,  d ep l eted uran i um and tr i t i um ,  are em i tted to the atmosphere  

from operat i o n s  at  the P antex Pl ant . P l uton i um is  hand l ed at  the P antex P l ant on l y  i n  s o l i d  form . No 

re l e ase of p l uton i um resu l ts from rout i ne p l ant operati ons . 

There are no ex i st i ng or expected r ad i oact i ve ly  cont am i n ated l i qu i d  eff l u ents at the P antex P l ant . 

To eva l u ate the rad i o l o g i ca l  effects of c urrent and p ast operati ons on the env i ronment at the P antex 

P l ant , several spec i a l stud i es were don e .  The s e  i nc l uded 

• meas ur i ng extern al penetrat i ng ( ch arged-p art i c l e  and photo n )  rad i at i on around P antex at 24  

l oc at i ons  for  1 5  months  and  resol v i n g  these rad i at i on f i e l d s  i nto natur a l  b ackground  and f a l l out  

components ( Buh  l 1g32 ) ;  

• mon i t or i ng a i r  concentrat i on s  of uran i um and p l uton i um at 14 l oc at i ons for 1 year ( Bu h l  1g82 ) ;  

• meas u r i ng dep l eted u r an i um a i r  concentrat i ons fo l l ow i n g  an exp l os i ve test shot ( Buh l  1982 ) ; 

• s amp l i ng and an a l yz i ng so i l at f i ve l oc at i ons  on s i te ,  at f i ve per i meter l oc at i ons ,  and 17 reg i onal  

l oc at i on s  ( P urtymun 1982 A ,  Buh l  1982 , Wenze l  1982A ) ;  

• s amp l i ng and ana l yz i ng s ed iments at f i ve l oc at i ons ons i te and e i g ht l oc at i ons off s i te 

( P u rtymun  1982A ) ; 

o s amp l i ng and an al yzi ng  ground and surface water both ons i te and offs i te i nc l ud i ng the  Ca nad i an 

R i v er drai nage  and Lake Mered i th ( P urtymun 1g82A ) ;  and 

• s amp l i ng and an al yz i ng foodstuff s ,  i nc l ud i ng produce ,  veget at i on ,  and l i vestock prod uced in the  

P antex area  ( B u h l  1 982 , Wenze l  1g82A ) .  

An a l ys i s  of a i r ,  so i l ,  water ,  and foodstuff s amp l es found no detectab l e  above-bac kground offs i t e  

concentrat i on s  of uran i um ,  pl uton i um ,  o r  tr i t i um ,  the rad i onuc l i des  that wo u l d  b e  assoc i ated w i t h  the 

P antex P l ant . Add i t i on al deta i l  on some of these res u l ts is presented in Append i x  8 . 1 .  

I n  add i t i on to the spec i al st ud i es ,  a i r  s amp l i ng for rad i oact i v i ty at the P antex P l ant i s  rout i ne l y  

accomp l i sh ed through  t h e  u s e  o f  cont i n uous l y  operat i ng a i r s amp l ers l oc ated around the P l ant ( MHSM 1g32 

and MHSM 1983 ) .  Measured amb i ent concentrat i ons of t r i t i um and uran i um are very smal l ,  l ess than 

0 . 01 percent of the Depa rtmen t  of E nergy ' s  Rad i oacti v i ty Concentra t i on G u i des ( USDOE 1g80A ) . Mea s u red a i r  

concentrat i ons of rad i oact 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  i mpact from the P antex P l ant 

operat i ons . 

R ad i o l og i c a l  Doses 

The res u l ts of the  above stud i es showed that the  component of 1981 rad i at i on dose res u l t i ng from 

c urrent or pre v i ous  operat i ons  i s  so sma l l t h at it c annot be detected above the background rad i at i on dose 
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TABLE 3 . 2 . 6 . 1 - 1  

PANTEX P LANT V I C I N ITY EST I MATES* O F  CURRENT BACKGROUND AND FAC I L ITY-ASSOC IATED RAD IAT I O N  
DOSES (m i l l i rem)  P E R  YEAR O F  EXPOSURE T O  A HYPOTHET I CAL I ND I V I DUAL 

B ac kgro u nd  
Max i mum i nd i v i d u a l  dose from faci l i ty re l eases** 
Rad i at i o n  Prot ect i o n  St a nd ard s*** 

Who l e  Body 

106 
<0 . 0 1  
500 

306 
<0 . 0 1  
1 500 

Bo ne 

29 1  
o . os 
1500 

*Est i mates i nc l ude a 10 perce nt reduct i on i n  cosm i c  rad i at i o n a nd a 20 perce nt redu c t i o n  i n  external  
t errestr i a l rad i at i o n because  of s h i e l d i ng by bu i l d i ngs and an  add i t i o na l  20 perce nt red uct i o n  i n  
external  terrestr i al r ad i at i on because of s e l f-s h i e l d i ng by the body ( NCRP 1975 ) . 

**Doses  are 50-year dose comm i tments per year of exposure ( B u h l  19S2 ) . 
***R ad i at i o n Protect i o n Stand ards for an i nd i v i d ua l i n  the g e neral  p u b l i c  ( USDOE 19SOA ) . 

component by e nv i ronme nt al f i e l d  measureme nts . The i nab i l i ty to d i rect l y  measure t h i s  P l ant operat i o n  

dose  comp o ne nt i s  of p art i c u l ar i mport ance i n  ev al u at i ng the  env i ronme ntal  imp acts  of t h e  propo sed act i o n  

bec ause the  proposed act i o n  i nvo l v es essent i al l y c o nt i nu i ng the  type of operat i o ns at the  P a ntex P l a nt 

t h at have  occurred for the l ast 30 ye ars and t h at were part of the  I owa operat i o n  for about 25 years . 

Neverth e l es s ,  to prov i de some bas i s  for ana l ys i s  of impacts , the rad i at i o n  dose compo ne nt i n  19S1  

res u l t i ng from curre nt or prev i ou s  operat i o ns has bee n th eoret i c a l l y  ca l c u l ated from demograph i c ,  

agr i c u l tura l , a nd  meteoro l og i c al d ata  and u rani um a nd tr i t i um rel ease rates ( Bu h l  19S2 , MHSM 19S2 , a nd 

MHSM 19S3 ) . Tab l e  3 . 2 . 6 . 1 - 1  shows the  est imated doses to t he  maxi mum exposed i nd i v i d u a l  l i v i ng next to 

t he P a ntex P l a nt from expos ure d ur i ng 19S1 to fac i l i ty re l eases . Doses c a l c u l at ed for fac i l i ty rel eases 

are 50-ye ar dose comm i tme nts per year of expos ure . Th e 50-year dose commi tment to a n  org an  i s  the  tota l  

dose t h at an organ wou l d  recei ve from i nt er nal ly  depos i ted rad i oact i ve mater i al d ur i ng t he  50  years 

fo l l owi ng i ntake . These doses are al l smal l fract i o ns of doses frorn nat ura l  backgro u nd rad i at i o n  and the  

U . S .  Departme nt of  E nergy ' s  Rad i at i o n Protect i o n  St and ards ( USDOE 19SOA ) . The doses are  al so we l l  w i t h i n 

t he  proposed E nv i rorrne nt a l  Protect i o n  Age ncy regu l at i o ns o n  emi s s i o ns of ai rbor ne rad i oact i v i ty 

( 4SFR15076 ;  Apr i l 1 6 ,  19S3 . ) 

These c a l c u l ated doses do not i ncrease ex i st i ng doses from natural  backgrou nd rad i at i on by more t h a n  

0 . 03 percent . T h e  h i ghest  50-year org a n  dose comm i tment per year o f  expos ure to the  maxi mum exposed 

i nd i v i d ual  was c a l c u l ated to be O . OS mi l l i rem per year to the b o ne ,  or 0 . 005 perce nt of t he Rad i at i o n 

Protect i o n St and ard ( U SDOE 19SOA ) . The SO-k i l omet er ( 50 mi l e ) 50-year popu l at i o n  dose comm i tme nt i s  0 . 012 

pers o n-rem per year of exposure ( who l e body) , 0 . 05 perso n-rem per year of exposure ( l u ng ) ,  a nd  0 . 16 

perso n-rem per year of expos ure ( b o ne ) . 

The popu l at i on dose from natura l  bac kgrou nd rad i at i on wi th i n  an SO- k i l ometer ( 50-mi l e ) rad i us i s  

2 7 , 200 perso n-rem per year (who l e  body ) ;  7S , 600 perso n-rem per year ( l u ng ) ;  and 74 , 700 person- rem per year 

( bo ne ) .  I n  c a l c u l at i ng t hese dos e s ,  a 10 perc e nt a nd 20 perce nt reduct i o n was app l i ed to the  cosm i c  a nd 
exter na l  terrestr i a l rad i at i o n dose comp o nent s ,  respect i v e l y ,  to accou nt for s h i e l d i ng by hou s i ng ,  and an 

add i t i o nal 20 perce nt reduct i o n  was app l i ed to external  terrestr i al rad i at i o n  for se l f-s h i e l d i ng by the  

body ( NCRP  1975 ) . 
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Rad i o l ogi c a l  Effects  

Poten t i al somat i c  and genet i c  hea l th  effects from n at u r al bac kground rad i at i on and rout i ne P l ant  

operat i ons  were c a l c u l ated u s i ng r i s k  factors from BE I R  I I I  ( BE I R  I I I  1980 ) and  t he  computer  mode l  

est i mates o f  doses . ( See  Append i x  8 . 1  for add i t i ona l  d i scus s i o n o f  ca l cu l a t i o n  procedures . )  

The aver age add ed r i sk of c ancer mort a l i ty to a memb er of t he  pub l i c  l i v i ng w i t h i n  80 k i l omet ers of  

t h e  Pantex P l ant resu l t i ng from 1 year ' s  operat i on is  l ess  t h an 1 ch ance in  a b i l l i on .  For compar i son , 

the  r i sk of dyi ng from c ancer as a res u l t  of exposure to n at u r al background rad i at i on for 1 year i s  

1 chance i n  45 , 000 ( Bu h l  1 982 ) .  These r i s k  e s t i mates , wh i c h  pre d i ct  no obse rva b l e i nc rease i n  cancer 
mort a l i ty bec ause of P l ant rad i oact i ve emi s s i on s ,  appear to be con s i stent w i th the  conc l us i ons of t h e  

ep i demi o l og i c a l  study ( W i ggs  1982A ) d i scussed  i n  Sect i on 3 . 2 . 12 . 1 . 

The average added r i sk of genet i c  d i sorders i n  off spr i ng i n  a l l s u bsequent generat i ons as a res u l t  of 

P antex P l ant  rad i on uc l i de emi s s i ons  for 1 year i s  l e ss t h an l c h ance i n  a b i l l i o n .  Th i s  can be compared 

w i th t he est i mates of r i sk rangi ng from 1 d i sorder in 5000 to  1 in 90 , 000 expected annu al ly from n atura l  

bac kground rad i at i on ,  and  t he  r i s k  of  1 d i sorder in  approx imate l y  10  offspr i n g  because  of  spont aneous  

i n c i d ence of  genet i c  d efects ( Bu h l  1982 ) .  

So l i d  Wastes w i t h  R a d i o act i ve Cont ami nat i on 

No rad 1 o act i ve waste i s  d i sposed of or permanent ly  stored at the  P antex P l ant . Approx imate ly  6 to 

7 c u b i c  meters ( 200 to 250 c u b i c  feet ) o f  so l i d  wa ste w i t h  l ow l eve l s  o f  rad i oa c t i ve contam i n a t i o n  are 

generated annu a l l y  from P antex P l ant operat i ons and h i gh exp l o s i ves test i ng i nvo l v i ng dep l eted u r an i um .  

The bu l k  of th i s  waste i s  v acuum f i l t ers , paper towe l i ng ,  and rubber g l oves . Some i s  so i l  a n d  other  

res i d ue p i cked up around the  test -f i r i ng s i te s .  Th i s  waste is  sea l ed in  p l ast i c  bags ,  comp acted in  

0 . 5-c u b i c-meter ( 55-ga l l o n )  stee l  d rums , and  tempora r i ly  h e l d  a t  the Pantex  P l a n t  in  an  a boveg rou n d ,  sec u re d  

i g l oo .  T h e  dr ums are sh i pped to t h e  Nevada  Test S i te o n  a semi annua l  o r  annua l  b as i s  for permanent 

d i sposa l . ( I nformat i on on rout i ne waste transport at i on i s  i nc l uded i n  Sect i on 4 . 3 . 1 . ) 

Some res i due c o l l ected from mi l i t ary nuc l ear weapons acc i dents  i s  s t i l l  b e i ng h e l d  at the  P antex 

P l ant pend i ng f i n a l  dec i s i ons  on i t s  d i spos i t i on .  Approx i m at e l y  75 cub i c  met ers ( 2 , 700 cub i c  feet ) of 

mater i al i n  about 40 conta i ners were moved to the  P antex P l ant for storage i n  1966 when another fac i l i ty 

i n  Texas was c l o sed . Th e s e  steel  and f i berg l ass -co ated-wood boxes cont ai n i ng t he  res i du e  were ret r i ev ab l y  

st ored i n  e i t h er u nd erground concrete cyl i nders o r  i n  an earth en trench . In  1980 a project was un d ert aken 

t o  determ i n e  whether the contents shou l d  be perman ent l y  d i sposed of at the  Nev ada  Test Si te  or sho u l d be 

con s i dered for poss i b l e  recovery of the  n uc l ear mater i a l . I n  1981 al l of the  conta i ners were retr i eved 

and moved to an aboveground i g l oo for rad i o l og i c a l ass ay i n g  and ch aracter i zat i o n .  Approx imate l y  ha l f  of 

the  cont a i n ers were eva l u at ed to cont a i n  materi al  con s i d ered rad i o act i ve wast e .  Th ese cont ai ners were 

p ac k aged for sh i pment and transported to the Nevad a Te st S i t e  for permanent d i sposa l  wi thout  i nc i d ent . 

The rema i n i ng 18 cont ai ners i nc l ude k i l ogram q u ant i t i es of f i s s i l e  materi al . Add i t i ona l  eva l uat ions  

are underway to  determ i n e  t he  feas i b i l i ty and  des i rab i l i ty of recover i ng the  f i ss i l e  mat er i a l . If i t  i s  

d etermi ned t h at recovery i s  appropr i ate for some or al l of t hese con t a i ner s ,  t h ey wou l d  be s h i pped to  

another  Dep artment  of Energy fac i l i ty .  Any of t he  cont ai ners w ith  nonrecoverab l e  mater i al wo u l d be  

s h i pped to the  Nevada Test  S i t e .  The  f i n al d ec i s i ons regard i ng the  d i spos i t i on of  these  18 cont a i ners of 

acc i dent res i d ue  s t i l l  at the Pantex P l ant wi l l  i nc l ude appropr i at e  cons i d erat i on of en v i ronment a l  

aspect s ,  econom i c s ,  sec u r i ty and s afegu ards con s i derat i on s ,  and transport at i on req u i rement s .  ( Some of  t h e  
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transport at i o n  precau t i o ns are d i scus sed i n  Sect i o n  4 . 3 . 3 . 1 . )  It i s  expected th at these dec i s i o ns wi l l  be  

made a nd  al l co ntai ners r emoved from the  P ant ex P l a nt by ear l y  1g84 . 

So i l  remov ed from the trench where part of the nuc l ear weapo ns acc i de nt res i d u e
_
was stor ed i s  be i ng 

s e nt to t he  Nev ad a  Test S i t e  for d i spos al . A sma l l port i o n  of the so i l  near o ne of the res i d u e  conta i ners 

h ad l ow l ev e l s  of f i s s i l e  mater i al c o nt am i nat i o n  from a c o nta i ner l eak . A l arger amou nt of so i l removed 

from the tre nch  i nc l u ded l ow l eve l s  of d ep l eted urani um co nt ami nat i o n  from the Pant ex P l ant test f i r i ng 

s i tes .  At  the t i me of  p u b l i cat i on  of  the Draft E nv i ronmenta l  Impac t  Sta tement , i t  was be l i e ved tha t no 

contam i nat i o n  remai ned i n  the trenc h  based on a l i m i ted number of samp l es from the trench  i nc l ud i ng some 

t aken  by the  Texas D epartment of Hea l th . Subsequent l y,  more extens i ve doc umentat i o n  ( a  more i nt e ns i ve 

s amp l i ng of the  tre nc h )  l oc ated add i t i o na l  traces of co nt ami nat i o n .  Accord i ng l y ,  add i t i o na l  so i l  is bei ng 

removed from the trench u nt i l  � meas urab l e  c o nt am i nat i on rema i ns .  

Some of t he  so i l  removed from the trench  h as al ready been  sent to the Nevad a  Test S i te for f i nal 

d i spos a l . Al l pot e nt i a l l y co nt am i nated so i l  removed from the trench is be i ng p ac k ed and transported to 

t he  Nevad a  Test S i te for d i sposal  as l ow l eve l  rad i o act i ve wast e .  Approx imate ly  1 , 500 c u b i c  meters 

( 40 , 000 c ub i c  feet ) of th i s  so i l  w i l l  be  s h i pped i n  abo ut 55 s h i pments by commo n c arr i er truck . 

( Add i t i o nal i nformat i o n  o n  transportat i o n  i s  i nc l uded i n  Sect i o n  4 . 3 . 3 . 1 . )  

3 . 2 . 6 . 2  I owa Army Amm u ni t i o n  P l a nt --E nv i ro nment al  R ad i at i o n  a nd R ad i o act i v i ty 

R ad i o act i ve Re l eases 

There are � rad i o l og i ca l  re l eases from current operat i o ns at the  I owa Army Amm u ni t i o n  P l ant .  

A l i m i t ed area of o ns i te c o nt am i nat i o n ,  i de nt i f i ed as d ep l eted urani um, was fou nd at t he  f i r i ng s i t e  

where test f i r i ng s i m i l ar t o  that now be i ng c o nducted at t h e  Pantex P l ant was conducted by th e Atom i c  

E nergy Comm i s s i o n  from 1g65 t o  1g74 . Resuspens i o n  and trans port o f  d u st from th i s  area were c o ns i d ered i n  

eva l uat i ng the  rad i o l og i c a l  impact of p ast operat i o ns . However ,  off s i te so i l surveys for urani um , 

p l uto n i um ,  a nd  t r i t i um and f i el d  g amma-r ay spectroscop i c  meas urements ( f i e l d  st ud i es u nd ert ak e n  for t h i s  

E nv i ro nment a l  Imp act St atement )  d et ected no manmad e  rad i o nuc l i des other t h a n  those  assoc i ated w i t h  

wor l dwi de f a l l out ( Buh l  1 g82 ) .  

R ad i o l og i c a l  Doses 

Tab l e  3 . 2 . 6 . 2-1 s hows the  est i mated doses ( 50-year dose comm i tment s )  to the  max i mum exposed 

i nd i v i d u a l  res u l t i ng from exposure i n  1g31 to past re l e ases from the  Iowa Army Ammu ni t i o n  P l ant . Both 

backgro u nd doses and the Departme nt of E nergy ' s  R ad i at i o n  Protect i o n  St a nd ards al so are shown .  Doses from 

P l a nt operat i o ns were est i m ated u s i ng the comp uter code A I RDOS-EPA ( Moore 1g7g )  a nd s i te-spec i f i c  

p ar ameters . The 50-year popu l at i o n  dose comm i tme nts res u l t i ng from p ast operat i o ns at the I owa Army 

Ammu n i t i o ns P l a nt are 0 . 000 12  perso n-rem (who l e  body ) , 0 . 0015  perso n-rem ( l u ng ) , a nd 0 . 00 1 1  person-rem 

( bo ne ) .  

Popu l at i o n  doses res u l t i ng from expos ure to natura l  background rad i at i on are 3 1 . 6  thousand person-rem 

per  year (who l e  body ) , 106 thous and perso n-rem per year ( l u ng ) , and 100 thou s a nd perso n-rem per year 

( bo ne ) .  I n  c a l c u l at i ng the pop u l at i o n  and i nd i v i d ua l  doses , red u ct i o ns of the 10 and 20 percent were 

appl i ed to the cosm i c  and external  terrestr i al  rad i at i o n  to comp e ns at e  for sh i e l d i ng by hous i ng .  An 
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TABLE 3 . 2 . 6 . 2 - 1  

I OWA ARMY AMMUN I T I ON P LANT V I C I N I TY EST I MATES* 
OF  CURRE NT BACKGROUND AND FAC I L ITY-ASSOC I ATED RAD I AT I O N  

DOSES (m i l l i rem) P E R  YEAR O F  EX POSURE TO A HYPOTHET I CAL I ND I V I DUAL 

Background 
Max i mum i nd i v i d u a l  dose from faci l i ty re l e ases** 
R ad i at i on Protec t i on Standards*** 

Who l e Body 

85 
<0 . 01 
500 

285 
<0 . 0 1  
1 500 

Bone  

270  
<0 . 01 
1 500 

*Est imates i nc l u de a 10 percent reduct i on i n  cosm ic  rad i at i on and a 20 percent reduct i on i n  extern a l  
t erres tr i al rad i at i on because of  sh i e l d i ng by  b u i l d i ngs and  an  add i t i on a l  20  percent reduct i on i n  
external  t errestri al rad i at i on because of se l f- s h i e l d i ng by the  body ( NCRP 1975 ) . 

**Do ses are 50-year dose  commi tments  per year of expos ure ( B u h l  1982 ) . 
***Rad i at i on Protect i on Standards for an i nd i v i d u al i n  the  general  p ub l i c  ( U SDOE 1 980A ) . 

add i t i onal  20 percent reduct i on i n  t errestri al  rad i at i on was app l i ed to account for s e l f - s h i e l d i ng by t h e  

body.  

R ad i o l ogi ca l  Effects 

The l i f et i me r i sk of c ancer mort a l i ty from n atura l  bac kground rad i at i on i s  1 c h ance in 5 3 , 000 per 

year of expos ure . E s t i mates of t he  r i s k  of genet i c  d i sorder i n  offspr i ng from ann u a l  exposure  to  

bac kground r ad i at i on ranges from 1 d i sorder in  6 , 200 offs pr i ng to 1 d i sorder i n  1 1 0 , 000 offspr i ng ,  whereas 

the tot al  r i s k  of spontaneous i nc i d ence of genet i c  d i sorder res u l t i ng from al l causes is 1 d i sorder i n  

1 0  offsp r i n g .  

Res i d u al contami n at i on resu l t i ng from prev i ous  exp l o s i ve test i ng i nv o l v i ng dep l eted u r an i um i s  found  

i n  a l i mi ted  area around  a f i r i ng  s i te at  t he  Iowa Army Ammu n i t i on P l ant . The  added l i fet ime r i s k  of  

cancer mort a l i ty t h at res u l ts from t h i s  contam i nat i on to the  average  i nd i v i d u al l i v i ng w i th i n  80 k i l ometers 
( 50 m i l es )  o f  th i s  s i te i s  l ess  than 1 chance i n  1 b i l l i on per year  o f  expos u re . The added  r i s k  of  

gener i c  d i sorder in  o ffsp ri ng is  a l so  l ess  than  1 chance in  a b i l l i on per  year of  expos u re .  

3 . 2 . 6 . 3  H anford S i te--Envi ronmental  Rad i at i on and R ad i oact i v i ty 

R ad i o act i ve R e l eases 

The r ad i o act i ve mater i a l s  d i sch arged to the atmosph ere at the  H anford s i te are det ai l ed an n u a l l y  i n  

t h e i r  Env i ronmen t a l  Surv e i l l ance Report ( S u l a 1982 ) . Rad i o i sotopes re l eased to t h e  atmosphere con s i st 

o f  f i s s i on and  a c t i va t i on p ro ducts norma l ly assoc i ated  wi th  t he u ra n i um fuel  cycl e .  I n  1981 , about  
78  thousand  cu r i es were rel ease d ,  with  a rgon-41  (65  thousand  c u r i es , 1 . 8- hour  ha l f- l i fe ) ,  ces i um- 138 

( 1 1  thousand c u ri e s , 32-mi n u te h a 1 f- 1 i fe ) , and xenon- 135  ( 490 c ur i e s , 76-m i n u te h a l f- 1 i fe )  represen t i n g  

the  b u l k o f  th i s  tota l . 

R ad i o l og i c a l Doses 

Tab l e  3 . 2 . 6 . 3-1  shows t he  est i mated doses i nc urred in  1981 by a member of the p ub l i c  l i v i ng next to 

the Hanford Si t e  from both background and s i t e  operat i ons . These dose were  t aken  from the  1 98 1  

E n v i ronmental  Surve i l l ance Report f o r  t he H anford S i te  ( Su l a  1 982 ) . 
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TABL E  3 . 2 . 6 . 3- 1  

HANFORD S I TE V I C I N ITY E ST IMATES* 
OF  CURRENT BACKGROUND AND FAC I L I TY-ASSOC IATED RAD IAT I O N  

DOSES (m i l l i rem) P E R  YEAR O F  EXPOSURE T O  A H YPOTHET ICAL I N D I V I DUAL 

Bac k grou nd 
Max i mum i nd i v i d u a l  dose from fac i l i ty rel eas es** 
R ad i at i o n Prot ect i o n  St a nd ards*** 

Who l e  Body 

82 
0 . 4  
500 

282 
0 . 02 
1500 

Bo ne 

2 6 7  
1 . 3  
1 500 

*Est i m at es i nc l ude a 10 percent reduct i o n  i n  cosm i c  rad i at i o n  and a 20 perce nt reduct i o n i n  exter na l  
t errestr i al  rad i at i o n  bec ause of s h i e l d i ng by b u i l d i ngs  and an  add i t i o na l  20 perce nt red uct i o n  i n  
external  t errestr i al rad i at i o n because of sel f-sh i e l d i ng by the body ( NCRP 1975 ) . 

**Doses  are 50-ye ar dose  comm i tme nts per year of exposure ( S u l a 1982 ) 
***R ad i at i o n  P rotect i o n  St and ards for an i nd i v i d u al i n  the  g e neral p ub l i c  ( USDOE 1980A ) . 

Rad i at i o n doses to the p ub l i c  caused by the c urre nt operat i o ns of the  H a nford S i te i n  1981 were 

est i mat ed by computer  mode l i ng and ,  where poss i b l e ,  from f i e l d  meas urement . A 50-year dose comm i tme nt of 

1 . 3  m i l l i rem to bo ne of a hypothet i c al maxi mum exposed i nd i v i d u al was the h i ghest dose c al c u l ated for 1981 

operat i o ns .  Th i s  dose represents  0 . 09 percent of the  Rad i at i o n  Protect i o n  St and ard ( USDOE 1980A ) . A l l 

other c a l c u l ated organ doses were l ess  than  0 . 09 perce nt of t he i r  respect i ve R ad i at i o n P rotect i o n  

S tand ard . The 50-year popu l at i o n  dose commi tme nts  are 4 perso n-rem (who l e body ) , 3 person-rem ( l u ng ) , and 

6 perso n-rem ( bo ne )  ( Su l a  1982 ) . 

E xposures to natura l  b ack grou nd r ad i at i on res u l ts i n  est imated pop u l at i on doses of 2 7 , 000 person-rem 

per year (who l e  body ) ; 93 , 200 perso n-rem per year ( l u ng ) ;  and 88 , 200  perso n-rem per year ( b o ne ) . 

Compo ne nts of these doses from cosmi c and exter nal terrestr i al rad i at i o n h ave been reduced by 1 0  percent 

and 20 percent , respect i ve l y ,  bec au s e  of sh i e l d i ng by hous i ng . The exter nal  terrestr i a l rad i at i o n  dose 

was red uced an  add i t i o nal  20 perce nt bec ause of se l f-sh i e l d i ng by the  body. 

R ad i o l og i c a l Effects 

Exposure to b ac k g ro u nd rad i at i o n l evel s wou l d  res u l t  i n  a r i sk of dyi ng from c a ncer of 1 c hance i n  

53 , 000 per year of exposure . The ri s k  of genet i c  d i sorder i n  offspr i ng rang es from 1 d i sorder i n  6 , 700 to 

1 d i sorder i n  120 , 000 per year of exposure .  The r i sk of spo nt a neous ge net i c  d i sorder from a l l c auses i s  

abo ut  1 d i sorder i n  10 offspr i ng .  R i s k  of cancer mortal i ty resu l t i ng from fac i l i ty operat i o ns i n  1981 i s  

ca l c u l ated to b e  1 c h ance i n  500 , 000 , 000 . Correspond i ng est i mates of the r i sk o f  ge net i c  d i sorder i n  a l l 

s ubsequent offspr i ng are from 1 c h ance i n  50 , 000 , 000 to 1 chance  i n  800 , 00 0 , 000 . 

R ad i o act i ve Wastes 

Locat i o ns w i th i n  the H a nford S i te are used for rad i o act i ve waste d i s po s al by the Departme nt of 

E nergy.  Support fac i l i t i es i nc l ude  comp l exes of u ndergro u nd storage t a nks  for h i gh - l eve l  l i q u i d  

rad i o act i ve wast e ,  as we l l  as c r i b s ,  d i tches , a nd ponds used for d i scharge o f  l i qu i d  rad i oact i ve wast es , 

a nd so l i d  rad i o act i ve waste  bur i a l  grou nd s .  Deta i l ed accou nts  of these d i sposa l  operat i o ns may be fou nd 

i n  U SERDA 1 9 7 5 .  Contam i nat ion  of  the s h a l l ow g round wa ter and  the  Co l umb i a  R i ve r  has res u l ted from the 

l i qu i d  rad i o act i ve d i sposa l . O ns i te so i l cont am i nat i o n  by stront i um ,  ces i um ,  a nd p l u t o ni um al so has bee n 

measured ( Su l a 1981B ) .  
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3 . 2 . 7  Energy Resources 

3 . 2 . 7 . 1  P antex P l ant --Energy R esources 

In  1981,  the  P antex P l ant u s ed 39 . 8  m i l l i on k i l owatt hours ( 1 36 b i l l i on Br i t i sh t hermal u n i t s )  of 

e l ectri c i ty and 10 . 5  m i l l i on cub i c  met ers ( 3 7 0  b i l l i on Br i t i s h  thermal  u n i t s ) of natural  gas (MHSM 1981C ) .  

The n at u r al g as i s  used p r i mar i l y  for generat i ng steam for sp ace heat i ng of b u i l d i ngs . The e l ect r i c i ty i s  

used  mos t l y  for space coo l i ng and l i ght i ng .  Th e Pantex Pl ant e l ectr i c i ty cons umpt i on represents abo ut 

0 . 3  percent of the generat i ng c ap ac i ty of Southwest P u b l i c  Serv i ce Company of Amar i l l o ,  Texas ( SPSC 1981 ) . 

The  nat ur a l  g as consumpt i on i s  equ i v a l ent  to the  u s age  of 3 to 5 thousand s i n g l e-fami l y  dwe l l i n gs . 

The cons umpt i on of e l ectr i c i ty at the  P antex P l ant i ncreas ed at an average rate of 1 . 8 percent per 

year for the per i od of 1975 to 1980 . Nat u r a l  g as u sage dec l i ned at a rate of 7 percent per year . The 

total  energy us age h as decreased 5 . 4  percent per year d ur i ng t h at 5 -ye ar peri od . Approx i mat e ly  

10  percent o f  the  tota l ene rgy i s  used  i n  the var i ous  produc t i on and  assembl y  proces ses . 

3 . 2 . 7 . 2  I owa Army Ammun i t i on P l ant --Energy R esources 

E l ect r i c al energy for the I owa Army Ammun i t i on P l ant i s  purch ased from the  U n i on E l ect r i c  Comp any of 

St . Lou i s ,  Mi s so ur i . Th e P l ant is serv i ced by two separate l i nes from the ut i l i ty comp any . The total  

ann u al e l ect r i c al energy consumpt i on at t he  I owa Army Ammun i t i on P l ant is  appro x i m ate ly  1 7  m i l l i on 

k i l owat t - hours . Th i s  i s  l ess  t h an 0 . 03 perc ent of t he  tota l  generat i ng capac i ty of Un i on E l ect r i c  ( U E C  

1981 ) .  

The fac i l i t i es at the  I owa Army Ammun i t i on P l ant are steam h e at ed . The p r i mary f uel of t he steam 

p l ant i s  natura l  g as supp l i ed by Iowa So uthern  Ut i l i t i es on an i nt erruptab l e  bas i s ;  however , 1000 Br i t i s h  

thermal u n i ts of n at ural gas are av ai l ab l e  i n  i ndustr i al q u ant i t i es o n  a f i rm demand b as i s .  The I owa Army 

Ammun i t i on P l ant i s  c urrent l y  conv ert i n g a st andby el ect r i c  generat i on f ac i l i ty from fue l  o i l to coal , 

wh i ch m ay i n  t i me become t he pri nc i p al power source at the I owa Army Ammun i t i on P l ant ( R app 1982 ) . 

3 . 2 . 7 . 3  H anford S i te--Energy Resources 

The H anford S i te recei ves e l ectri c i ty from the Bonnev i l l e Power Adm i n i strat i on syst em, wh i ch h as a 

tota l  generat i n g  c ap ac i ty of 17 m i l l i on k i l owatts . Power p l ants ( n u c l ear and coa l  f i red ) on t h e  Hanford 

S i te h ave a c apac i ty of 860 thousand k i l owatt s .  A sys t em  for de l i v er i ng coal  to  the  P l ant s i te i s  

operat i on a l  and i s  now de l i v er i n g  co al  t o  steam-generat i n g  pl ants  o n  t he  s i te .  

3 . 2 . 8  Emp l oyment and Popu l at i on 

3 . 2 . 8 . 1  P antex P l ant - -Emp l oyment and Popu l at i on 

Emp l oyment 

The P antex P l ant is the l argest emp l oyer i n  the Amar i l l o area emp l oyi ng n ear ly  2 400 workers . The 

compos i t i on of the current work  force is approx i m at e l y  80 percent ma l e  and 20 percent fema l e .  Pantex  P l an t  

emp l oyment rep resents  approx ima te l y  2 . 7  percent of  t h e  tota l 1 980 l abor force ( abou t  87 . 6  thousand ) reported 
by the Texas Empl oyment  Comm i s s i o n .  Approxi mate ly  87 percent of  Pantex  P l an t  emp l oyees res i de i n  the 

Ama r i l l o  metropo l i tan  a rea . The rema i nder  res i de i n  sma l l rura l commu n i t i e s  o r  on  farms . 
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Emp l oyment Forec ast 

The emp l oyment forecast for the  P antex P l ant st udy area [ t he SO-k i l ometer ( 50-m i l e ) rad i us around t h e  

P antex P l ant ]  was b ased on 19S1 emp l oyment d a t a  for count i es and on d i scus s i on s  wi t h  the  Texas Emp l oyment 

Comm i s s i on conc ern i ng futu re ec onom i c  and emp l oyment growth in  the Amar i l l o area ( TEC 19S1 ) .  

A conservat i ve est i m ate  of growth ( 1 . 35 percent )  i n  ann u al emp l oyment was u s ed to forecast 1990 

emp l oyment i n  t he  Amar i l l o St and ard Metropo l i t an St at i s t i ca l  Are a .  Th i s  i s  an i ncrease of 9 , 900 workers 

from J u l y  19S1 to  1990 . J u l y  1 9S1 emp l oymen t  i n  the port i on of  the  count i es wi th i n  the  Pantex P l an t  s tudy 

area exc l ud i n g t he  Amar i l l o St and ard Metropo l i t an St at i s t i c a l Area i s  approx i m at e l y  34 , 700 . A much l ower 

annua l  growth rate in t hese count i es is ass umed because of the probab l e  dec l i ne in agri c u l t u re-re l ated 

emp l oyment res u l t i n g from h i gher wat er costs . Us i ng an an n u a l  growt h rate of 0. 4 percent , emp l oyment i n  

the non-Standard Met ropo l i t an St at i st i c al  area port i on of the  P an t ex P l ant study area i s  est i mated to  

i ncrease  between 19S1  and  1990  by 1 , 300 jobs to  a tot a l  of 36 , 000 .  I n  s ummary , the  tota l  l abor force  i n  

the  st udy area i s  expected to i ncrease from 1 1 3 , 200 to 124 , 400 between 19S1 and 1990 ( LATA 19S2 ) . 

Pop u l at i on 

A study of the 19SO res i dent i al popu l at i on surro u nd i ng the Pantex P l ant shows t h at the major i ty of  

t he  popu l at i on is  l oc ated west-southwest of the Pantex P l ant in  the  Amar i l l o metropo l i t an are a .  T h e  19SO 

res i dent i al popu l at i on s u rround i ng the P antex P l ant i s  somewh at even l y  d i st r i b uted at a dens i ty of about 
1 person per square k i l ometer ( 3  peop l e  per square m i l e )  excep t for conce n tra t i ons  w i th i n and near l a rger 

c i t i es and town s .  The total  popu l at i on wi th i n  an  SO -k i l ometer ( 50-mi l e )  rad i us of the P antex P l ant was 

259 , 300 i n  l 9SO ( LATA l 9 S2 ) . 

Pop u l at i on Forecasts 

The pred i cted 19SO to 1990 change in  res i dent i al popu l ati on i nd i c at es that the greatest c h ange wi l l  

occur  west and southwest of the P antex Pl ant i n  the  Amar i l l o  metropo l i tan are a .  Very l i tt l e  res i dent i a l 

growth i s  expected w i t h i n  16 k i l ometers ( 10 m i l es )  of the P antex P l ant s i te ( LATA 19S2 ) .  

F i g ure 3 . 2 . S . 1 -A s ummar i zes the  1990 total popu l ati on of 2SS , 900 for the  SO- k i l ometer ( 50-mi l e )  

rad i u s around  Pantex P l ant . Th i s  f i gure  i nd i c ates that the l argest popu l at i on center wi l l  cont i nu e  to be 

the Amar i l l o metropo l i t an area . Sma l l er b ut s t i l l  s i gn i f i c ant pop u l at i on concentrat i ons are s hown for the 

Dumas , Borger , and Pamp a sectors . Th e on l y  substant i a l l y  pop u l ated area w i th i n  16 k i l ometers ( 1 0  mi l es )  

of the Pant ex s i te i s  the S- to 16-k i l ometer ( 5- to 10-mi l e ) southwest s ector wi th a popu l at i on of 

approx i mat e l y  5 , 700 persons ( LATA 19S2 ) . 

3 . 2 . S . 2  I owa Army Ammun i t i on P l ant - -Empl oyment and Popu l at i on 

Emp l oyment 

I n  19S1 Mason and H ang er - S i l as Mason Company, I nc . ,  emp l oyed about 1 , 030 workers at the I owa Army 

Ammun i t i o n  Pl ant . Th e Pl ant is the  second l argest emp l oyer i n  the  area .  The work  force compos i t i on i s  

about SO percent mal e ,  20 percent femal e .  The P l ant work force represents about 1 . 6  percent of the  total  

emp l oyment in  t he  four surro u nd i ng count i es ( Des Mo i ne s ,  Henry,  Lee ,  and Lou i s a ) . P l ant records i n d i c ate  
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t h at over 86 percent of the work force l i ves i n  t hese four count i es ;  the remai nder res i de i n  I l l i no i s  and 

commut e  across t he  Mi s s i s s i pp i  R i v er . 

Empl oyment F orecast 

The I owa Army Ammu n i t i on P l ant study area [SO-k i l ometer ( 50-mi l e ) area around the P l ant] i nc l udes 

port i ons of three border i ng stat es . Ec onom i c  and emp l oyment dat a from al l three s t at es were an a l yz ed . 

Th i s  ana l ys i s  i n d i c at es t h at no s i gn i f i c ant change  wi l l  occur and t h at the  1990 emp l oyment l ev e l s w i l l  be 

s i m i l ar to 1980 empl oyment l eve l s wi th i n  the study area ( LATA 1982 ) . 

Popu l at i on 

The 1980 res i denti al popu l at i on between 16 k i l ometers ( 10 m i l es )  and 80 k i l ometers ( 50 m i l es )  of the  

I owa Army Ammu n i t i on P l ant is  qu i t e  even l y  d i stri buted ( L ATA 1982 ) . Popu l at i on dens i t i es in  rural  areas 
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are about 10 peop l e  per square  k i l ometer ( 2 6  peop l e  per square  mi l e ) . Rura l  popu l at i ons  wi th i n  
1 6  k i l ometers ( 10  m i l es )  o f  the I owa Army Ammu n i t i on P l ant  a re s l i ght ly  h i gher  wi th about  1 2  peop l e  per 

s q uare  k i l ometer (31  peopl e per square m i l e ) . The sectors wi th t he  l argest concentrat i ons  of popu l at i on 

are e ast and e ast- north east of the I owa Army Ammun i t i on P l ant . These sectors i nc l ude most of the  

res i d ent i a l popu l at i on in  t he  c i t i es of Bur l i n gton and West Bur l i n gton . The tot a l  popu l at i on w i th i n  an 

SO- k i l ometer ( 50-mi l e ) rad i us of t he  I owa Army Ammun i t i on P l ant was 3 7S , SOO i n  1 9SO ( LATA 1 9S2 ) .  

Popu l at i on Forecast 

The net i nm i gra t i on for the I owa Army Ammu n i t i on P l a n t  s tudy a rea between 19SO and  1990 i s  e s t i ma ted 

to  be 2 , S49 persons ( L ATA 19S2 ) .  

The 1990 total  popu l at i on forec ast of 3S3 , 600 for the  SO-k i l ometer ( 50-m i l e ) rad i us arou nd the I owa  

Army Ammun i t i o n P l ant i s  shown in  F i gure  3 . 2 . S . 2 -A .  Th e l argest concentrat i ons of peop l e are  found  i n  t he  

B ur l i n gto n ,  Fort Mad i son ,  and Mou nt P l eas ant areas . R ura l  pop u l at i on dens i t i es rema in  about the  s ame w i t h  

dens i t i es of 10 to 12 peop l e per squ are  k i l ometer ( 2 6  to 3 1  peop l e  per square  mi l e ) . 

R G  

F i g ure 3 . 2 . S . 2-A.  Projected 1990 popu l at i on for I owa Army Ammu n i t i on P l ant study are a .  
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3 . 2 . 8 . 3  H a nford S i te- -Emp l oyment and Popu l at i o n  

Empl oyment 

As of J a nu ary 1981 , the  H a nford S i te a nd re l ated Dep artme nt of E nergy operat i o ns i n  Frank l i n  and 

Bent o n  Co u nt i es emp l oyed approx i m at e l y  12 , 000 workers . I n  add i t i o n , 10 , 500 workers current l y  are emp l oyed 

by t he  Was h i ngton P u b l i c  Power S upp ly  System to co nstruct t hree nuc l ear power g e nerat i o n  p l ants on t he  

H a nford S i te . T he  tot a l  emp l oyment o n  t he  H a nford S i te  repres e nts about 30 percent of t he  tot a l  res i de nt 

l abor force ( 77 , 200 ) i n  1981 ( USDOE 1981C ,  WJS 1981A,  WES 1982 ) . 

Empl oyment Forecast 

Empl oyme nt d ata  a rd  growth i nformat i o n  for cou nt i es i n  the  H a nford S i te area were obta i ned from the 

P asco off i c e  of the Was h i ngt o n  State Emp l oyment Sec ur i ty Dep artme nt . The Emp l oyme nt Sec u r i ty Dep artme nt 

be l i eves t h at the  Tri -C i t i es ( R i c h l and ,  K e nnew i c k ,  a rd  P asco ) area wi l l  exper i e nce s u b s t a nt i al emp l oyment 

growt h i n  t he  1980 to 1990 dec ade , but th i s  growth wi l l  not be as spect ac u l ar as t h at see n i n  t he  rece nt 

p ast . An emp l oyment growth  rate of 30 perce nt i s  a nt i c i p at ed d ur i ng the  1980 to 1990 per i od . Th i s  

compares w i t h  t h e  1970 t o  1979 per i od d ur i ng wh i ch no nagr i c u l t ura l  wage and s a l ary emp l oym e nt i n  t h e  Tr i 

C i t i es area more t h an dou b l ed .  Th i s  1980 to 1990 emp l oyme nt forec ast i s  a l so c o n s i stent wi th  a 1980 Tri 

C i t i es transportat i o n  study t h at pred i cted a 36 perce nt i ncreas e i n  emp l oyment i n  t he  area ( LATA 1982 ) . 

However , l arge port i o ns of the  H a nford S i te st udy area [80 k i l ometers ( 50 m i l es )  aro u nd the  proposed 

co nstruct i o n  s i t e ]  are predom i nant l y  agr i c u l t u r a l  wi t h  few peopl e and l i tt l e  pot e nt i a l for growt h . 

Empl oyment growth rates b etween 0 perc e nt and 5 perc e nt were as s i g ned to each of these  agri c u l t ura l  

c o u nt i es ;  5 percent growth rates were  used for  those  count i es w ith  urban i zed areas where growt h m i ght 

occ ur ( LATA 1982 ) . 

Popu l at i o n  

The l argest res i d e nt i al popu l at i o n c o nc e nt rat i o n  occurs south east a nd south-south east of the  H a nford 

S i t e i n  the Tr i -C i t i es area ( R i c h l a nd ,  Ke nnewi c k ,  a nd Pasco ) . Lesser co nce ntrat i o ns are fo u nd south

southwest of  t he  H a nford S i te i n  Prosser ,  west -sout hwest i n  Toppeni s h ,  west i n  Y ak i ma ,  ard nort h - northeast 

i n  t he  Mo ses Lake area  ( LATA 1982 ) . The rur a l  popu l at i o n  between  16 k i l ometers (10 m i l es )  and 

80 k i l ometers ( 50 m i l es )  of the  proposed construc t i on s i te has  a dens i ty of a bout  5 peop l e  per sq uare 

k i l omet er ( 1 3 peop l e per square mi l e ) . There are es s e nt i a l l y  no peop l e  w i t h i n 16 k i l ometers ( 1 0 m i l es )  of 

the  proposed co nstruct i o n s i te bec ause over 95 percent of th i s  l a rd b e l o ngs to t he  H a nford S i t e .  The 

tota l  popu l at i o n  wi th i n an 80-k i l omet er ( 50-mi l e )  rad i us of the  Hanford S i t e  was 323 , 900 i n  1 980 ( LATA 

1 982 ) . 

Popu l at i o n  Forec ast 

Appro x i mat e ly  62 , 600 persons are expected to m i grate i nto t he  H a nford st udy area between 1980 and 

1990 . Of t he se ,  over 54 , 000 are forec ast to mi grate to t he  Tr i -C i t i es are a ,  and 6 , 200 wi l l  go to Yak i ma 

Cou nty. Al most 2 , 000 new mi grants are expected to sett l e  i n  Grant Cou nty d u r i ng the d ec ade ( LATA 1982 ) . 

1990 Tot a l  Popu l at i o n 

F i gure 3 . 2 . 8 . 3 -A s hows the  1990 tota l  popu l at i o n for ec ast of 388 , 600 for the 80- k i l ometer ( 50-mi l e )  

rad i u s arou nd t he  H a nford Si t e .  Th e l argest co nce ntrat i o n  of popu l at i o n  s t i l l  ex i s ts i n  the  Tr i -C i t i es 
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F i g ure 3 . 2 . 8-3-A .  Projected 1990 popu l at i on for H anford S i te  st udy are a .  

are a .  The second l argest concentrati on i s  found i n  t h e  Y ak i ma sector ; oth er areas w i t h  s i gn i f i c ant 

popu l at i ons  are found to t he  north-nort h e as t ,  south-southeast , and west-so uthwest of t he  Hanford Si te  

( LATA 1982 ) . 

3 . 2 . 9  Econom i cs 

3 . 2 . 9 . 1  P antex P l ant --Economi cs  

The comb i ned p ayrol l and  purch ases assoc i ated w i th the P antex P l ant operat i on are  e s t i m ated to 

contr i b ut e  abo ut 3 percent of the  1981 reta i l s a l es in Amar i l l o  trade areas . Th e total p ayro l l  at the 

P antex P l ant ( reported at $ 54 . 4  m i l l i on in 1981 ) p l us l oca l  p urch ases for mater i al s  and serv i ces 
( $3 . 5  m i l l i on )  tota l s  $57 . 9  m i l l i o n .  Nonbas i c  o r  i nduced emp l oymen t  i s  est imated to i ncrease  th i s  

tota l by $48 . 5  m i l l i on .  
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I n  1981 Amari l l o schoo l s rec e i ved abo ut  $56 , 500 i n  Federa l  i mp act  funds  bec ause  of the  P an tex Pl ant 

op erat i on .  Other school  sys tems serv i ng s t ud ents of P antex P l ant emp l oyees rec e i ved an est i m at ed $8 , 500 

for a tot a l  expen d i t ure of $65 , 000 i n  Federal  i mp act funds in 1981 ( R app  1982 ) . 

3 . 2 . 9 . 2  I owa  Army Ammun i t i on P l ant--Econom i cs 

The 1980 p ayro l l  at the  I owa Army Ammun i t i on P l ant was about $20 . 2  m i l l i on .  I n  add i t i o n ,  est i mated 

purch ases of mater i a l s  and serv i c es from l oca l  supp l i ers tot a l ed $1  m i l l i on .  Tot a l wages for nonbas i c  

emp l oyment were e s t i mated at $ 18 m i l l i o n .  U s i ng c urrent mar k et i ng d at a ,  t he comb i n ed p ayro l l  and 

purchas es attr i b uted to the Iowa Army Ammun i t i on P l ant are est i m ated at $1 8 . 4  mi l l i o n  in 1981 ret a i l s a l es 

in  the four-co unty Southeast I owa tr ade area ( Des Mo i nes , Hen ry, Lee,  and Lou i s a ) . Th i s  i s  abo ut 3 percen t 

o f  the  1 981 reta i l  s a l es  i n  t he  Southeast  I owa trade area  ( Rapp 1982 ) .  

I n  1981 the  B ur l i n gton Commun i ty School  D i s tr i ct recei ved an est i m at ed $38 t h o u s and i n  F ed eral  i mp act  

f unds  for  ch i l dren of  emp l oyees at  t he  I owa  Army Ammu n i t i on P l an t .  A d i str i ct off i c i a l e s t imat es t h at 

98 percent  o f  the c h i l dren o f  emp l oyees are e n ro l l ed i n  area schoo l s  w i th i n  the  D i s tri c t .  

3 . 2 . 9 . 3  H anford S i te--Econom i cs 

P ayro l l  d i rect ly  att r i buted to H anford S i t e  operat i ons  v ar i es because of vari ous  work force 

f l u c t u at i ons . A conser v at i ve est i mate of  the  1980 to 1981 bas i c  payr o l l tot a l s $545 mi l l i on .  Non b as i c  

empl oyment was est i mated t o  add an add i t i onal  $485 mi l l i on ( Rapp 1982 ) .  

Total  ret a i l s al es for t he  Tr i -C i t i es area  i n  1981 were $924 mi l l i on .  The comb i ned p ayro l l s  for 

b as i c  and nonbas i c  emp l oyment at the Hanford Si t e  generated about $613  m i l l i on or about  66 percent of t h e  

1981 retai l s a l es ( R app 1982 ) .  

I n  1981 t he t hree i ndependent school  d i str i cts i n  t he  Tr i -C i t i es area recei ved an est i mat ed 
$782 thousand i n  Federa l  i mpact funds fo r c h i l d ren o f  Federa l workers emp l oyed  a t  t he  Han ford S i te .  Th i s  

represents approx i mate l y  9 7  percent of a l l F eder al  i mpact funds  pai d t o  area school  d i str i cts ( R app  

1982 ) . 

3 . 2 . 10 Commu n i ty Resources 

3 . 2 . 10 . 1  P antex P l ant --Commun i ty Resources 

Hous i ng 

Hous i ng i n  the  Amari l l o area h as kept up w ith  d emand s i nce the  c l os i ng of t he  Amar i l l o A i r  Force B ase  

i n  t h e  l at e  1960 ' s .  However , major expan s ion  o f  t he  popu l at i on over a s hort per i od of t i me may res u l t  i n  

tempor ary short ages of hous i ng ( Amar i l l o 1980 ) . 

Ut i l i t i es 

The Sout hwestern Be l l Te l ephone Comp any serves t he  Amar i l l o  are a .  Natura l  gas  i s  supp l i ed to the 

Pantex P l ant by t he  P i oneer Corporat i o n , wh i c h  is  headqu artered in  Amari l l o .  Th ere is  no s hortage of 

n at ural  g as foreseen in the  r eg i on w i t h  as s ured reserves of 1 1 . 7  ye ars , wh i ch is con s i d erab l y  h i gher t han 
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most comp an i es i n  the  nat i on ( R app  1982 ) . E l ectr i c al  power i s  s upp l i ed by the So uthwestern Pub l i c  Serv i ce 

Comp any . The ir  s er v i ce area covers 4 5 , 000 s q u are m i l es w i th a 3 , 660-meg awatt i nterconnected system . I n  

J une  1980 a t h i rd 350-megawatt coal - f i red generat i n g  un i t  was added t o  t h e  Amari l l o  serv i ce are a .  I n  J u ly  

1982 t he  f i rst of two 56 1-meg awatt coa l - f i red u n i ts at the  Harr i n gton St at i on c ame on  l i n e .  T he  

So uthwestern Pub l i c  Serv i ce Comp any i s  export i ng power t hroug h  the  So uthwest Power Poo l , and u s ers are 

assured of adequ ate power s upp l i es i n  the foreseeab l e  fut ure ( R app 1982 ) .  

E d u c at i on 

Tot al  enrol l ment ( 1981 to 1982 ) for the Amar i l l o I n d ependent School D i str i ct was 26 . 4  t ho u san d .  Of 

t h at number , 898 students ( 3 . 4  percent ) were ch i l dren of Pantex P l ant emp l oyees . In  add i t i o n ,  school  

syst ems in  s urround i ng count i es pro v i de serv i c es to an est i mated 1 80 c h i l dren of P antex P l ant emp l oyees . 

Hea l th  Serv i ces 

Amar i l l o  prov i des a f u l l  range of hea lth  and med i c al c ar e .  Hosp i t al s in the metro area now pro v i d e  

about 5 beds per 1 , 000 res i dents , comp ared w i t h  Federa l  g u i d e l i nes t h at recommend 4 bed s p e r  1 , 000 . The 

25-county h e a l t h  p l ann i ng regi on h as a tot al of 300 med i c al doctors serv i ng a popu l at i on of 2 34 thousand  

peopl e .  The Amari l l o  St and ard Metropo l i t an St at i st i c a l  Area  h as 2 10  phys i c i ans . Th us , the  doctor-to

p at i ent rat i o  in the serv i ce area ranges from about 1 per 7 50 to 1 per 780 perso n s .  When comp ared w i t h  

the  Feder a l  g u i d e l i nes , wh i c h  recommend one  pri mary c are phys i c i an p e r  2 , 500 popu l at i on ,  t he  rat i o  i s  

cons i dered adequ ate  w i th i n  the commut i ng area o f  P antex P l ant ( Rapp 1982 , PRPC 1981 ) .  

P u b l i c  Safety 

The Amar i l l o metropo l i t an area i s  protected wi th the f u l l range of p u b l i c  s afety s er v i ces . In 1980 

there was 1 sworn offi cer per 645 res i dents and 1 f i reman per 730 res i d ents . Th e Amar i l l o Po l i ce  

Department ad v i sed us that the  author i zed strength of  the  department was 2 34 sworn off i c ers . However, i n  

1981 , the corps was 1 2  off i c ers be l ow fu l l  strength . Act u a l  street p atro l was abo ut 1 per 

1 , 000 popu l a t i on ;  however ,  t h i s rat i o  was deemed adequate for the c urrent needs of the popu l a t i o n .  The 

s h er i ffs ' off i c es in both Potter and Rand a l l Co unt i es report ed the i r author i zed strength for road patro l 

was adequ ate for t he n eeds of the i r  respect i ve j u r i s d i ct i ons ( Rapp 1982 ) . 

Tr ansport at i on 

Tr ans port at i on ser v i ces i n  and around Amar i l l o are very good . The area i s  served by I nterstate  

H i g hway 40 , I nterstat e  H i g hway 2 7 , and several  major  Un i ted St ates h i ghways . Th ere are  18 motor fre i ght  

compan i e s ,  4 i nterc i ty bus l i ne s ,  and  3 ra i l road comp an i es .  I n  add i t i on ,  7 a i r l i nes operate at the  

Amari l l o Internat i on a l  Ai rport . Th e a i rport can hand l e  al l l arge  mi l i tary ai rcraft (Rapp 1982 ) . 

3 . 2 . 10 . 2  I owa Army Ammu n i t i on P l ant--Commun i ty Resou rces 

Hous i ng 

A ho u s i ng s u rp l us c u rrent l y  ex i s ts i n  the c i ty of B ur l i ngton . V ac ant hote l s  cou l d  be reopened for 

b ac h e l o r  hous i n g ,  and space is avai l ab l e in mob i l e  home p ark s .  I n  some cases , the s urro und i n g  rura l  
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commu ni t i es have  a short age of hous i ng becau se  yo u nger fami l i es , wi l l i ng to commut e  l o nger d i st ances , h ave  

acq u i red many of  the o l der homes . However ,  most commu ni t i es al l ow p l ac i ng of  mob i l e  homes i n  f r i nge areas 

( Bur l i ngton  1981B ,  I J S  1980A ) .  

Ut i l i t i es 

The B ur l i ngton area i s  s upp l i ed w i th nat ural g as v i a  the M i ch i g a n  W i scons i n P i p e l i ne a nd  the  I owa 

So uthern  Ut i l i ty Comp any .  Th e Iowa Army Ammu ni t i o n  Pl ant curre nt l y  is co nvert i ng a standby e l ectr i c  

ge nerat i o n  p l a nt from o i l to coal , wh i ch m ay i n  t i me become the pr i nc i p al power source there . However ,  

t he  Un i o n  E l ectr i c  Power Comp any has amp l e capac i ty for  the  power req u i rement s .  Th e I owa  Army Ammu ni t i o n  

P l a nt i s  s upp l i ed by two i ndepe nd e nt ,  69-k i l ovo l t  s upp ly  l i nes wi th i nt erco nnects to t h e  M i d -Amer i ca 

I nt erpoo l Network  and w ith  pr i nc i p a l  tr ansm i s s i o n  l i nes through I l l i no i s  and Mi ssour i . Oth er supp l i es are 

assured through  I owa So uthern  Ut i l i ty Comp any.  Th erefore, e l ectr i c al  power seems as s ured for t he  

foreseeab l e  f uture  ( R app 1982 ) . 

E d ucat i o n  Sys tem 

I owa e njoys a reputat i on for q u al i ty schoo l s  and fac i l i t i e s .  Bur l i ngton ,  i n  p art i c u l ar ,  h as several  

surp l u s  schoo l b u i l d i ngs ( Rapp 1982 ) .  

H ea l t h  Serv i c es 

The I owa Army Ammu ni t i o n P l a nt h as access to very good hea l th serv i ces . The area is serv i ced w ith  

hos p i t al s  i n  B ur l i ngt o n ,  Fort Mad i s o n ,  Keok u k , a nd Mo u nt P l eas a nt . There  are a tota l  of  714  beds or an 

average of near l y  6 beds per 1 , 000 popu l at i o n  comp ared wi th Federal  g u i d e l i nes t h at recomme nd 4 b eds per 

1 , 000 pop u l at i o n .  

The rat i o  of p r i mary c are phys i c i ans to pop u l at i o n  i s  approx i mate l y  1 per 1 , 000 . A l t hough  

d i str i b ut i o n  of doctors i n  t he  area i s  a prob l em ,  t he  rat i o  comp ared favorab l y  wi th  Federa l  g u i d e l i nes 

t h at recomme nd a r at i o  of 1 per 2 , 500 . Therefore ,  the h e al th serv i ces wi t h i n commu t i ng d i st a nce of t he  

I owa  Army Ammu ni t i o n  P l a nt are co ns i d ered adequate  ( Rapp 1982 , S I RPC 1981 ) . 

P u b l i c  S afety 

The commu ni t i es surro u nd i ng the  I owa Army Ammu n i t i o n  P l ant h ave adequ ate p ub l i c  s afety s er v i ces . At 

present ,  the  Bur l i ngton  po l i c e  and fi re dep artme nt s emp l oy about  1 person  per 580 popu l at i o n .  Th e 

Des Mo i nes Co unty Sher i ff ' s  Department emp l oys abou t  1 per 1 , 000 pop u l a t i on ( Bu r l i ngton 198 1A ) . The 
B u r l i ngton  Po l i ce  Dep artme nt ad v i sed u s  th at they h ad an author i zed strength of 36 swor n off i c ers 

supported by 13 sworn reserve off i c ers . The authori zed stre ngth was deemed ad equate  for the c urre nt needs 

i n  B ur l i ngt o n  ( R app  1982 ) . 

Tr ansportat i o n  

The transpor t at i o n  fac i l i t i es serv i ng the  B ur l i ngto n  area are adequ at e .  Med i um-s i zed jet a i rcraft 

f l own  by commerc i a l ai r l i nes serve the  area (for examp l e ,  DC-9 ) . However , the  Bur l i ngt o n  Ai rport c a nnot 

h a nd l e  l arge commerc i al ( for examp l e ,  DC-10 )  or m i l i tary a i rcraft . 
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R a i l fre i ght  serv i c e  and ra i l p assen ger serv i c e  i s  av ai l ab l e  at Bur l i n gton . Ozark Ai r l i n es al so 

serves t he  reg i on .  Truc k i ng serv i ce is  prov i d ed by 31 common c arr i ers and p assen ger bus serv i ce i s  

pro v i ded by Con t i n ent a l  Tr a i lways . Two Un i ted St ates h i ghways cross t h e  area  nort h - south and a th i rd 

c rosses east -wes t .  W ater t r ansportat i on i s  av a i l ab l e  on the  M i s s i s s i pp i  R i ver about 10- 1 /2 months of t he  

year ( Bu r l i ngton  1981B ) .  

3 . 2 . 10 . 3  H anford S i te- -Commun i ty Resources 

Hou s i ng 

No s i gn i f i c ant h o u s i ng s h ortage i s  ant i c i p at ed i n  t he  Tr i -C i t i es area bec ause of the  recent 

const ruct i on act i v i t i es at t he  Hanford S i t e .  A recent re a l  estate  report i n d i c ates  no short age of hous i ng 

u n i ts i n  the  Tri -C i t i es area .  The st udy noted a 16 . 7  percent vacancy rate among  some 6 , 000 ap artment 

u n i ts . Many const ruct i on workers prov i de t he i r own mob i l e  h o us i n g  as may be seen by n umerous mob i l e  h ome 

p arks i n  t he  area ( TCRERC 1981 ) .  

Ut i l i t i es 

The natural g as and e l ectri c al power fac i l i t i es s erv i ng the Tri - c i t i es area are ad equ at e .  The Tri 

C i t i es are a  pro v i d es mun i c i p a l ly  own ed wat er and sewer serv i ces . Nat ura l  g as i s  supp l i ed to the  area by 

Cascade N atura l  Gas Comp any. Cascade N at ur al Gas Comp any obta i ns i ts supp ly  from the Northwest P i pe l i ne 

Comp any of Sa l t Lake  Ci ty,  wh i c h  h as the  h i g hest as s ured s upp ly  ( 2 1 . 3  year s )  of any gas comp any i n  t he  

n at i o n .  The re l at i ve ly  new h i g h-press ure d i str i but i on system i s  expected to as sure adequ ate serv i ce for 

the  fores eeab l e  future ( R app 1982 ) . 

E l ectri c  power i s  s u pp l i ed i n  the area by the Frank l i n County and Benton County Pub l i c  Ut i l i t y  

D i str i cts a n d  by R i ch l and  Energy Serv i ces . Te l ephone serv i ce i s  pro v i ded by Genera l  Te l ephone Company of  

the Northwest ,  I n c .  i n  Kennewi ck and  R i c h l and and  by the P ac i f i c  Northwest Bel l Te l ephone Comp any in  P asco 

( WSDCED 1980 ) . 

E ducat i on 

School fac i l i t i es in the Tr i -C i t i es area are very adequate  w i th an average teacher r at i o  of 1 t e acher 

for  19 students . 

H e a l t h  Serv i ces 

The Tri -C i t i es are served by three hosp i t al s wi th a total  of 2 76 beds or about 1 . 9  beds per 

1 , 000 popu l a ti on ,  as compa red w i th Fede ra l g u i de l i nes that recommend  4 beds per 1 , 000 res i dents . However ,  

hosp i t a l s reported occup ancy r at es of  63 percent , 69 percen t ,  and  80  percent i n  the p ast year . The  K ad l ec 

Hosp i t a l i n  R i c h l and current l y  i s  seek i ng cert i f i c at i on of need for 64 add i t i on a l  beds i n  1982 . Further , 

they p l an to add 80 beds i n  1983 , 80 more i n  1986,  and st i l l  another 80 about 1991 ( R app 1982 ) .  

The Tr i -C i t i es area supports over 100 phys i c i ans and surgeons and over 50 dent i s ts . The rat i o  of  

pr i mary c are phys i c i ans in  the serv i ce area  i s  about 1 per  1 , 500 popu l at i on ,  wh i ch comp ares favorab l y  wi th  

F ederal  g u i de l i nes that recommend 1 per 2 , 500 popu l at i o n .  Therefore,  the hea l th serv i ces i n  the Tr i 

C i t i es area  are con s i dered adequat e  ( Rapp 1982 ) . 
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Pub l i c  S afety 

Cont i n ued construct i on act i v i t i es on the H anford S i te over a l ong per i od of t i me wi l l  very l i k e l y  

req u i re the en l argement o f  the  pub l i c  s afety forces serv i n g  t h e  Tr i -C i t i e s  are a .  At present , the three 

c i t i es s upport t he i r  own po l i ce and f i re dep artment s ,  averag i ng about 1 po l i ce off i cer per 7 15 res i dents 

and 1 f i reman per 752  res i dents . Sen i or po l i ce off i cers in Pasco , Kennew i c k , and R i c h l and reported the 

rat i o  of sworn offi cers to popu l at i on ranged from 1 . 3  to 1 . 5  offi cers per 1 , 000 res i dents . A l l cons i dered 

the  author i zed strength was ad equ ate  to dea l  wi th  the pub l i � safety needs of th e i r  commu n i ty .  However ,  

the s her i ffs of  F r an k l i n  and B enton Count i es reported t he i r  dep artments were undermanned at  th i s  t i m e .  

Fran k l i n  County,  wi t h  1 7  sworn sheri ffs ' off i cers , reported t h e  need for 7 more dep u t i e s  ( 4 1  percent ) i n  

order t o  meet n at i ona l  aver ages 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 1 982 ) .  

Transportat i on 

The Tri -C i t i es are connected by U . S .  H i ghway 1 2 .  Other major roads serv i ng the reg i on are U . S . 395  

and  St at e H i ghways 14 ,  24 , and 240 . I nterstate  H i g h ways I -82 and  I - 1 82 are  s t i l l  i n  t he  p l ann i ng stag es . 

In September 198 1 ,  Amtr ak serv i ce was restored to the  area .  Ra i l serv i ce i nc l udes the B ur l i n gton Nort h ern 

and the  Un i on Pac i f i c  Ra i l road comp an i es . Ai r serv i ce is prov i ded at the  Tr i -C i t i es Ai rport at P asco by 

Rep u b l i c  Ai r l i nes and a commuter a i r l i ne ,  Casc ade Ai rways . However ,  the a i rports c annot hand l e  very l arge  

a i rcr aft . Th e commut er ai r l i ne al so serves  the R i c h l and Ai rport . Th e Kennew i ck Ai rport serves  on l y  

general  av i at i on t r aff i c .  Motor fre i ght serv i ce i s  provi ded b y  over 2 0  i nt erstate and i ntras t ate  

truck l i nes . Pas senger serv i ce is  pro v i ded by Greyhound  Bus  L i nes . Barge  ser v i ce  on the  Co l umb i a R i v er 

and Sn ake R i ver i s  pro v i ded by three compan i es .  The Tr i -C i t i es area s upports th ree f uncti o n i n g  r i ver port 

f ac i l i t i es ( R ap p  1982 ) . 

3 . 2 . 1 1 C u l tura l  Resources and N at i ve  Amer i c ans 

3 . 2 . 1 1 . 1  P antex P l ant - - C u l t ura l  R esources and N at i ve Ame r i cans  

C u l tura l  Resources  

A deta i l ed arch aeo l og i c al survey was conducted at  P antex P l ant in  1981  ( Hu ghes 1981 ) .  Th i s  s urvey 

l oc ated remai ns of 42 preh i s tor i c  Ind i an c amps and th ree p re-Wor l d War I I  farms teads . One h i sto r i c  s i te 

i s  on the u p l ands , and  a l l othe r s i tes a re i n  or  nea r four  p l aya bas i ns l ocated on P l a n t  p roperty . 

A l though these s i tes do not appear to be h i stor i c al ly  or arc h aeo l og i c a l l y  s i gn i f i c ant eno u gh to 

qua l i fy for the  Nat i on a l  Reg i ster of H i stor i c  P l aces ( Hughes  1981 ) , al l preh i s tor i c  s i t es are cu l t ural  

resources worthy of protect i ve measures . However ,  none of these s i t es are l oc ated in  areas t h at wou l d  be  

impacted by construct i on act i v i t i es .  

I n  add i t i on to the arch aeo l o g i c al survey, the  Texas H i stor i c  Comm i s s i on was cont acted to determ i ne i f  

any Nat i on a l  Reg i s ter s i tes exi sted wi th i n  the  area .  In  Febru ary 1982 the Act i ng St ate Hi stor i c  

P re s er v at i on offi cer sent not i f i c at i on t h at no s i tes were recorded ( Herr i n gton 1982A ) . 

N at i ve Ameri c an s 

Tod ay, there are no I n d i ans t h at i dent i fy C arson County, Texas , as home l and or as re l i g i ou s l y  

s i gn i f i c ant  (Herr i n gton 1982B ) .  Dur i n g  the 1800 ' s  t h e  P anh and l e  o f  Texas was occup i ed by Ki owas , K i owa 
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Ap aches , and Comanc h e  I nd i ans ( Newcomb 1961 ) .  These I nd i a ns were  removed i n  t he  l ate  1800 ' s ,  whe n  the 

m i l i t ary estab l i s hed reservat i o ns for tr i bes of the Comanche and Apache Nat i o ns i n  O k l ahoma,  N ew Mex i c o ,  

a nd Ar i zo na .  

3 . 2 . 1 1 . 2  I owa  Army Ammu ni t i o n  P l a nt - -C u l t ura l  R esources a nd N at i ve Amer i c a ns 

C u l t ur a l  Resources 

No k nown arc h aeo l o g i c al resources ex i st ;  however , a detai l ed arc h aeo l og i c al s u rvey of the I owa Army 

Ammu ni t i o n  P l a nt has not bee n performed . The St ate Hi stor i c  Preserv at i o n  off i cer  ( I owa St ate Hi stor i c a l  

Dep artme nt , D i v i s i o n  of H i stor i c  Preserv at i o n) s e nt not i f i c at i o n  i n  March 1 982 t h at over 6 0  preh i stor i c  

s i tes h ave  bee n recorded i n  surro u nd i ng towns h i ps (Anderso n 1982 ) . Based o n  th i s  i nformat i o n  and s i te 

topography, the  St ate H i stor i c  Preservat i on off i cer determi ned t h at a c u l tura l  resource s urvey s ho u l d  be 

co nducted  before any co nstruct i o n  act i v i t i es beg i n (Anders o n  1982 ) . 

N at i ve Amer i c a ns 

No I nd i a ns c urre nt ly  ex i st t h at c l a im  the I owa Army Ammu n i t i o n  P l a nt or s u rround i ng area as home l and 

or as re l i g i o u s l y  s i g ni f i c ant .  Th e western  I l l i no i s -eastern  Iowa reg i o n  was occ u p i ed by the  Fox and Sau k 

I nd i a ns i n  the ear l y  1800 ' s .  The B l ack Hawk War e nded i n  1832 ,  and the s u rv i v i ng Fox a nd Sauk  I nd i a ns 

were p l aced o n  a reservat i o n  i n  Iowa . Most of these  I nd i a n  popu l at i o ns have ceased to ex i st ;  however , 

rem na nts of the Fox are st i l l  found i n  ce ntral  I owa ( Oswa l t  1 9 78 ) . 

3 . 2 . 1 1 . 3  H a nford S i te--C u l tura l  Resources a nd N at i ve Amer i c a ns 

C u l tura l  Resources  

There are 17  h i s tor i c  s i t es l i st ed o n  the  Was h i ngt o n  St ate Reg i ster of  H i stor i c  P l aces , the N at i o na l  

Reg i ster of Hi stor i c  Pl aces , or the  Nat i o na l  Reg i ster of  Hi stor i c  La ndmarks  that are wi th i n abo ut 

80 k i l ometers ( 50 m i l es )  of the Hanfo rd S i te ( Jam i son  1 98 1 ) .  Of these , 10 a re a rchaeol og i ca l  s i tes or  

archaeo l og i c a l  d i stri cts . W i t h i n the  Ha nford S i t e  i tse l f ,  there  are 9 c u l t ura l  res o urce areas l i sted w ith  

the Nat i o nal Reg i ster of  H i stor i c  P l aces . Many l ess i nterest i ng s i tes are i n  the  area .  Most of  these  

s i t es are  f o u nd o n  t h e  Co l umb i a  R i ver  shore l i ne a nd are  c amp s i t es as soc i ated w i t h  f i s h i ng gro u nds  ( J am i s o n  

1981 ) .  

The c o ns i dered project s i te i s  over 3 k i l ometers ( 2  m i l es )  from the r i ver ,  a nd  nc arch aeo l og i c a l  

s i tes are expected . Howeve r ,  bec ause  o f  t h e  abu nd a nce  o f  arc h aeo l og i ca l  s i tes  i n  t he  genera l  area and a 

k nown c u l t ural  resource ( t he  H a nford D i tch ) ,  the  St ate H i stor i c  P reservat i o n  off i cer determ i ned t h at a 

det ai l ed c u l tura l  s urvey shou l d  be performed before co ns t ruct i o n  ( St ump 1982 ) . 

Nat i ve Ameri c a ns 

No k nown s hr i nes or p l aces of N a t i v e  Amer i c an  worsh i p  ex i st at the  cons i dered project s i t e ;  however , 

e x i s t i ng tr i bes may c o ns i der th i s  area  to be home l a nd or as hav i ng re l i g i ous  s i g ni f i c a nce . 
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I n d i ans u s ed some p l aces on t he  Hanford Si t e  as trad i t i on a l  w i n t er i n g  grounds  from preh i s t or i c  t i mes 
t i l l  1943 when the area was evacu ated by the U n i ted St ates Government ( J ami son 1981 ) .  F o ur maj or t r i b es 

( the  Yak i m a ,  Cayu s e ,  Wa l l a  Wa l l a , an d !Jnat i l l a ) l i ve near t he  Hanford Si t e  ( E l l e  1982 ) . 

3 . 2 . 12 Ex i st i ng He a l t h  and S afety Cond i t i ons 

Worker and p ub l i c  hea l th and s afety is addres sed for c urrent oper at i ons  at the P antex P l an t . Th e 

other two s i tes are not addressed bec ause  nuc l ear weapons operat i ons  are not performed c urrent ly  at e i t h er 

of t hese two s i tes . 

P ast operat i ng exper i ence at t he  P antex P l ant h as s h own t h at p ub l i c  hea l th and s afety i s  e ns ured by 

contro l l i n g  eff l uents  to appropri ate standards (MHSM 1973 ,  MHSM 1975A ,  MHSM 19758 , MHSM 1976 ,  MHSM 1977A ,  

MHSM 19778 , MHSM 1978 ,  MHSM 19 79A, MHSM 19798 , MHSM 1980A, MHSM 19808 , MHSM 1982 ) .  P ub l i c ac cess t o  t h ose 

areas where i n advertent exposure to  rad i o act i ve materi al s ,  exp l os i ves , tox i c  mater i a l s ,  and/or phys i c al ly  

d an gerous s i t u at i ons cou l d  occur is  res t r i ct ed .  Control  of p ub l i c access is  accomp l i s h ed by means  of 

sec ur i ty measures . 

The processes i n vo l ved i n  n u c l ear weapons operat i ons br i ng t he  work force i nto poten t i al cont act w i t h  

a broad vari ety o f  h a zards . I n  add i t i on to  h azards common t o  any l i g ht  i nd u str i a l  act i v i ty ,  there are 

h azards assoc i ated w i th h an d l i ng h i gh exp l os i ves and rad i oact i ve mater i al s .  To meet hea l th and s afety 

concerns and to comp l y  wi t h  app l i c ab l e  Dep artment of Energy reg u l at i ons , t he  Pantex Pl ant h as a wel l 

deve l oped hea l th and s afety progr am .  

Operat i ons w i th convent i on al c h emi ca l  h i gh ex p l os i ves c arry an i mp l i ed r i sk of ac c i denta l  detonat i on .  

Th i s  i s  true  for chem i c a l h i gh exp l o s i ves i n  components for n uc l e ar we apons  as we l l  as i n  other common 

uses s uch as convent i on al mun i t i ons ( i nc l u d i ng ammun i t i on for r i f l es or h andg uns ) ,  ex p l os i ves for mi n i n g  

a n d  construct i on ,  and f i reworks  d i sp l ays . Th erefore , p l ants h and l i n g c hemi c a l  h i g h exp l o s i ves are u s u al l y  

des i gned w i th protect i ve phys i c a l  features t o  m i n i m i ze conseq uences of ac c i dental  expl os i on s .  The 

consequences of most concern are phys i c a l b l ast effec ts  such  as  overpres sures ( h i g h -pres sure  pu l se )  or  

f l y i ng fr agments . These consequences cou l d  i nj ure workers or i n d uce add i t i on a l exp l o s i ons in  adj acent or 

ne arby wor k  are as . Common protect i ve features are separat i on of fac i l i t i e s ,  barr i ers such as berms , 

b l owout pane l s or wal l s  to d i rect b l ast effects , and h i g h -st rength structures . Al l of these  are used at 

t he  ex i st i n g Pantex P l an t .  

3 . 2 . 12 . 1  E p i d em i o l og i c  I n ves t i gat i on s  

Regi on a l St udy 

Reg i ona l  ep i d em i o l og i c al s t ud i es around  the P antex P l ant do not s how u n u s u al t rends or p atterns of 

c ancer-re l ated mort al i t i es t h at co u l d be attr i buted to the cumu l at i ve effect of P l ant operat i ons  ( W i ggs  

198A ) . 

Mort a l i ty for 18 c ancer c ategor i es t h at h ave e i ther been assoc i ated w i t h  rad i at i on or c h emi ca l  

exposures or t h at h ave  been  t he  focus  of pub l i c  concern were i n vest i g ated . Meteoro l og i ca l  data ( Bowen 

1981 ) was u s ed to def i ne the st udy reg i on ,  wh i ch i nc l uded t h e  two count i es ( C arson and Potter ) adj acent to 

t he  P l ant and t h e  three "downwi nd"  count i es ( Hu tc h i nson , Gr ay , and Ro bert s )  to t he  north and east of t he  

P l an t .  Bec au se of  pub l i c  i nt eres t ,  Randal l Cou nty, southwest of  t he  p l ant ,  al so was i n c l uded . 
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Mo rt a l i ty rate rat i os (county rates d i v i ded by state  rates ) were used to comp are age-adj u s ted cancer 

mort a l i ty rates for these count i es w i t h  rates for Texas over t hree t i me per i o d s :  1950 to 1959 , 1 960 to 

1969 , and 1970 to 1978 .  A standard stat i s t i ca l  tech n i que  was used to determi ne  if rates d i ffered 

s i gn i f i cant l y  between the count i es and the  stat e .  C ancer mort a l i ty was not u n u s u a l  in any of the  three 

t i me per i ods  exami ned . 

Work Force St udy 

An ep i d emi o l og i c  st udy of past and present P antex P l ant wor kers was done ( Acquave l l a  1982 ) .  Th i s  

s tudy comp ared tot a l  and c ause-s pec i f i c  mort a l i ty for Pantex P l ant wor kers emp l oyed between 1 9 5 1  and 

December 3 1 ,  1978 ,  w i th expected cause-spec i f i c  morta l i t i es based on U . S .  death rates . S i g n i f i cant ly  fewer 

d e aths  were observed i n  the work  force t h an wo u l d  be expected from proj ect i on s  based on Un i ted St ates 

death rates for the  fo l l ow i n g  c auses of d e at h :  a l l c ancers , arter i o sc l erot i c  heart d i seas e ,  and d i gest i ve 

d i seases . Furthermore , no spec i f i c  causes  of death occurred s i g n i f i c ant l y  more frequent l y  t h an expected . 

An a l yses of wor ker mort a l i ty by d urat i on of emp l oyment ,  t i me s i nce f i rst emp l oyment , and c umu l at i ve 

occupat i on a l  rad i at i on expos ure greater t h an 1 . 00 rem produced s i m i l ar res u l t s .  The res u l t s  of th i s  

i nvest i g at i on pro v i de no e v i dence t h at mort a l i ty from major c au s es of death  i s  measurab ly  affected by l ow

l eve l occupat i on a l  rad i at i on expos u r e .  Even cons i der i n g t he  " hea l thy wo rker effect , '' the resu l t s of th i s  

s t udy i nd i c ate t h at P antex P l a�t workers exper i ence no i ncr eased r i sk of dyi ng as a res u l t  of emp l oyment 

at the Pant ex P l ant . 

3 . 2 . 12 . 2  Hea l t h  and S afety E v a l u at i ons 

The P antex P l ant h as a we l l - def i ned hea l th  and s afety program for protect i ng worker hea l t h .  There i s  

n o  ev i dence of chron i c  overexposures  of wo rkers to rad i at i on ( E l der  1982A ) .  A deta i l ed revi ew of Pantex 

med i c al and i n dustr i al hyg i ene records a l so i nd i c at es no overexposu res to other tox i c  mater i a l s .  S afety

and hea l t h -re l at ed act i v i t i es are act i ve l y  d i rected at comp l i ance wi t h  app l i c ab l e  regu l at i on s  ( U SDOE 1 980A ) . 

Al l p u rchase  requests  for tox i c  c hemi ca l s  a re re v i ewed to ass ure t hat  a ppropr i a te control  mea s u res w i l l  be 

taken  before purchase i s  approved . 

The h e a l t h  and s afety program at P antex P l ant pro v i des the  essent i a l e l ements of worker protec t i on : 

rout i ne i nspec t i on s  and mon i tor i ng  of workp l aces , emp l oyee hea l th  and s afety tra i n i n g ,  preemp l oyment and 

rout i ne med i c al  exam i n at i on s ,  acci dent i nvest i g at i on and report i ng ,  p l ans and proced ure rev i ew, emp l oyee 

comp l a i n t  re v i ew ,  and act i ve enforcement of regu l at i ons . The Department of Energy rout i ne l y  aud i t s t he  

P antex P l ant prog ram to ass ure comp l i ance w i th app l i c ab l e  s t and ards and  reg u l at i on s .  Wri tten s t andards 

and procedures prescr i be the accept ab l e  met hods  of accomp l i s h i ng potent i a l l y  dangerous act i v i t i es .  St r i c t  

adherence t o  t hese s afety i nstruct i ons l i m i ts cont act wi th tox i c  mat er i a l s  and mi n i m i zes t h e  probab i l i ty 

of an acc i dent . 

Progress toward i mproved worker h ea l t h  and s afety h as been s i g n i f i c ant i n  the  l ast 10 years . 

Recent l y , h i gh -exp l o s i ve mater i a l s w i t h  a much l ower sens i t i v i ty to i n i t i at i ng events  have been i ntrod uced 

i n  some we apons systems . Spec i a l control  measure s ,  s uch as l oca l  exhaust ven t i l at i on ( w i th exh aust a i r  

c l e aners wh ere deemed necess ary t o  protect t h e  en v i ronment ) ,  have been provi ded  to  prevent wor ker exposure 

to tox i c  and rad i oact i ve mater i al s .  So l vent stor age and pump i ng s tat i ons have been i n s ta l l ed outs i de of  

b u i l d i ngs  to  reduce  per sonne l  cont act w i t h  so l vent vapor . Sh i e l d i n g ,  too l s ,  f i xt ures , redu ct i on of t i me 

spent near rad i at i on sources ,  and d es i gn feat ures to reduce penetrat i ng rad i at i on from n u c l e ar components  

h ave  served  to reduce worker doses ( E l der 1 982A ) . 
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Records of rad i at i on doses d ur i n g  ro ut i n e  operat i ons  show t h at doses are mai n ta i ned we l l wi t h i n  

l i m i ts es t ab l i s h ed by t h e  Department of Energy.  Det a i l s  of t h e  rev i ew o f  P antex P l ant rad i at i on dose 

records are pro v i ded separat e l y  ( E l d er 1982A ) .  Tab l e  3 . 2 . 12 . 2 - 1  summar i zes t he  dose d i st r i b ut i on of al l 

P antex P l ant workers s i nce 1966 ,  when u n i form comp i l at i on of doses at Dep artment of E nergy ( or Atom i c  

E nergy Comm i s s i on o r  En ergy Research and Deve l opment Adm i n i strat i on ) fac i l i t i es was i n i t i at ed . Th e 5-rem

per -year l i m i t  ( s et by the Department of En ergy for rad i at i on work er s )  on who l e-body dose was exceeded 

o n l y  once at t he  Pantex P l ant i n  th i s  per i od .  

Over t he  per i od 1979 to 198 1 ,  a major wor k l oad i ncrease c aused i nt egrated doses among workers to  

i n crease i nto t he  range of 150 to 204  person-rem. Th i s  was  s ubstant i a l l y  above  the  50 to 72  person -rem 

range of pre v i ous  years . Over th i s  s ame per i o d ,  efforts were acce l erat ed to reduce worker dos es to " as 

l ow as reason ab l y  ach i evab l e . "  Th es e efforts i nc l uded improved s h i e l d i ng ,  procedures , and worker 

tra i n i n g .  A recent l y  e stab l i s h ed admi n i strat i ve l im i t  of 2 . 5 rem per year ( 50 percent of t he  Dep artment 

of Energy l i m i t )  h as produced a favorab l e  trend of l ower doses d i str i b u ted among  a h i g h er number of 

wor kers ( MHSM 1981B ) . 

Doses t h at are k ept b e l ow the  5 -rem-per-year l im i t  for i on i z i ng rad i at i on shou l d  not c au s e  any 

effects exceed i ng an average ri s k  of eventua l  c ancer mort a l i ty of  l c h ance i n  1 0 , 000 per rem ( I CRP  197 7 ) . 

TABLE 3 . 2 . 12 . 2 - 1  

PANTEX P LANT ANNUAL WHOLE-BODY DOSES FOR 1966 TO 1981* 

Tot a l  
Number of I n t egrat ed 

N umber of Workers w i t h  Dose i n  E ach  R ange of Measurement Workers Dos e*** 
Y ear <Me as** <1 rem l -2 rem 2 - 3  rem 3-4 rem 4-5 rem 5-6  rem Mon i t ored ( person-rem )  

1966 526  1 5  3 544 
1967  496 17 4 1 5 18 
1968 393 6 399 
1 969 397  2 1 400 
1970 352  15  7 1 3 7 5  
1 9 7 1  4 2 6  2 1  8 2 457  
1972  407  10 6 423  
1973  296  7 303 
1974 472 9 481 72  
1 97 5  4 5  457  6 508 56 
1976  31  406 3 1 441 50 
1 9 7 7  20  4 19  4 1 444 62 
1978 68 426 2 1 497 5 7  
1 9 7 9  2 7  610 28  10 1 4 1+ 681 185 
1980 106 641 2 7  10 2 786 153  
1981 355  5 12 49 8 924 204 

*Comp i l ed from ''An n ual Report of Rad i at i on Exposure for DOE and DOE Contractor Empl oyees , "  USDOE Off i c e  
of  Nuc l ear Safety. 

**Dos e  was be l ow the measu rement l i m i t of dos i meters ( approx i m at e l y  0 . 0 1 rem ) . Un i form report i n g  not 
begun unt i l 1975 . 

***Summed doses of al l workers recei v i n g  a meas urab l e  dos e .  
+The 5 -rem per year l i m i t  was exceeded i n  th i s  one c as e .  

Dat a not repo rted from 1966 t o  197 3 .  
Underest imat i on o f  t h e  rate o f  dose recei v ed 

by a mal e wo rker res u l t ed i n  a do s e  of 5 . 14 rem i n  1979 . An i nc i dent report was prep ared and 
correct i ve meas ures taken .  
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For tox i c  c h emi c al s ,  exposures  kept be l ow the thresho l d l i m i t s  spec i f i ed by the  Amer i c an Conference of 

Government I nd u str i al Hyg i en i sts ( AC G I H  1981 )  and the Occ u p at i on al S afety and Hea l t h  Admi n i str at i on s hou l d 

not cause  " advers e effects , "  al though  a smal l percentage of workers may exper i ence  some d i s comfort or even 

dev e l op an occupat i onal  d i sease ( O SHA 1978 ) . 

3 . 2 . 1 2 . 3  H i stor i c  S afety Record 

The Systems S afety D i v i s i on of EG&G- I d aho an a l yzed acc i dent and i nj ury stat i st i cs for the P antex 

P l ant . Th i s  an a l ys i s  i nd i c ates  t h at the  Pantex P l ant i s  extremel y  s afe  ( Br i scoe  1981 ) .  Th i s  sect i on 

pres ents the  major conc l us i o ns of the  s afety an a l ys i s  study.  

There h ave been four fata l i t i es from acc i dents at t he  P antex P l ant s i nce the start of oper at i ons i n  

1 9 5 1  by the Atomi c  Energy Commi s s i on .  An acc i dental  el ectroc u t i on occurred on  Febru ary 1 3 ,  19 7 1 ,  

resu l t i ng i n  the l oss  of one l i f e .  An acc i dental  exp l os i on occurred i n  the h i gh-exp l os i v es res e arch and 

deve l opment area  (not p art of the nuc l ear weapons operat i on s )  on March 30 , 19 7 7 ,  resu l t i n g i n  the  l o s s  of 

three l i ves ( Poo l e  1982 ) .  

I n  sp i te of these two acc i dents ,  h i stor i ca l  records s h ow t h at both P l ant i nj ury rate and t i me l ost  

from i nj ury are be l ow those  seen  i n  other Dep artment of  Energy i n sta l l at i ons , the  exp l o s i ves  i n d u stry, and 

most p r i vate i nd u stry. In  add i t i on to t h i s  good record ,  the d ata  show a st eady dec l i ne in both worker 

i nj u r i es  and d amaged property from 1 9 7 5  through 1980 , except for the 1977  acc i denta l  exp l os i on .  

Tab l e  3 . 2 . 12 . 3-1  s hows a compar i son between the  P antex P l ant and other i nd ustr i es .  The Pantex P l ant 

l o s s  rates are l ower i n  every c ategory than rates for al l Dep artment of Energy operat i on s . The Pantex 

P l ant i nj u ry rate for 1981 i s  68 percent l ess  t h an the average total Un i ted St ates exp l o s i ves i nd u stry and 

43 percent l es s  than the rest of the Dep artment of Energy operat i ons . 

P antex P l ant property l oss  r ates for 1980 are o ne-seventh t he  property l oss r at es for al l Department 

of  Energy operat i ons  and t h e i r  contr actors . The average l o ss  rates from 1975  to 1 980 show Pan t ex P l ant 

h i gher ; however, the s i n g l e  acc i dent in h i gh-exp l os i ve deve l opment ( l oss  of 3 l i ves and 1 b u i l d i ng )  

accounts  for 82 percent of al l the  Pantex P l ant l o sses  over the  6-year per i od .  

1981 

1 9 7 7  -1979* 
Average  

TABLE 3 . 2 . 12 . 3- 1  

I NJURY LOSS RATES--OSHA I N C I DENCE RATE S 
( b ased on 200 , 000 man-hours ) 

P antex P l ant 
Al l Dep artment of Energy 
DuPont ( S . R . )  P roduct i on 
Herc u l es Powder  (to June 1981 )  

U . S . Expl o s i ves I ndustry** 
Al l U . S .  I ndustry** 
DuP ont Corporat i on*** 

Total  
Recorded 

C ases 

1 . 3  
2 . 3  
0 . 5  

4 . 1  
7 . 9  
1 . 1  

Lost 
Work 
C ases 

0 . 6  
1 . 0  
0 . 1  
1 . 4  

1 . 7  
3 . 5  
0 . 1  

*Th i s  t i me frame was chosen  because  data were a va i l a b l e  from Acc i dent  Facts ( NSC  198 1 ) .  
**Ac c i d ent  facts ( N SC 1981 ) .  

***DuPont  Corporat i on ( P etrochemi c a l  Di v i s i on about the  s ame ) . 
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3 . 2 . 12 . 4  No i se 

Test f i r i ng h i gh exp l os i ves creat es h i gh impu l se no i se l eve l s ( press ure wave s )  t h at c an potent i a l l y  

res u l t  i n  ad vers e hea l t h  effects i n  h um ans ( d amage to press ure-sen s i t i ve org an s ) .  Th ese  h i gh imp u l se 

no i se l eve l s  h ave t he  s ame potent i al for i nf l i ct i ng ser i ous  d amage to wi l d l i fe a s hort d i st ance from the 

pressure wav e sourc e .  Howe ve r ,  beyond  a re l a t i ve l y  s hort d i stance  from t h e  source , t h e  i n tens i ty o f  the 

b l ast wave h as d i m i n i s h ed suff i c i ent l y  t h at the  potent i al for adverse effects ceases to e x i st 
H i rsch 1968 ) .  

The effects of b l ast waves h ave been s t ud i ed and are t aken i nto account by reg u l at i ons t h at est ab l i s h  

p ersonnel  and b u i l d i ng s afety zones for h i gh-exp l o s i v e  deton at i ons  ( U SDOE 1982 0 ,  USDOD 1978 ) . The Pantex 

P l ant Exp l os i v es Test S i t es are l oc at ed at d i s tances t h at exceed t he  pres c r i b ed s afe q u ant i ty- d i stan c e  

l i m i t s  ( q u ant i ty of h i gh exp l o s i ves versus  d i st ance to  i nh ab i t ed b u i l d i ngs  and/or p u b l i c  t raff i c  rout es ) . 

I n  add i t i on ,  aud i b l e  and v i s u al al arms warn personnel  to rema i n  out  of t he  area d ur i ng tests . No damage to 

h uman h ea l t h  or hear i ng wou l d  be expec t ed under t he  h i g h-exp l os i v e test i ng operat i o n s  conducted at t h e  

P antex P l ant . 

The effects of h i gh i mp u l se no i se l eve l s on wi l d l i fe are probab ly  more adverse than i n  h umans because  

of  t he  d i fference in  body s i ze and sens i t i v i ty .  In  add i t i o n ,  impa i rment o f  aud i tory systems i n  wi l d l i fe 

can h ave  adverse effects on courtsh i p  and mat i ng behav i or ,  prey l oc at i on ,  pred ator detect i o n ,  and hom i ng 

capab i l i t i es ( US E PA 197 1 ) . Howe ve r ,  beca use  o f  the re l at i ve l y  sma l l a rea i nv o l ved  i n  tes t- f i r i ng  

act i v i t i es ,  the  nat i ve spec i es h ave been ab l e  to adj ust t h e i r  l i v i ng h ab i ts around th ese l oc at i ons . The  

pres s u re waves from c urrent test i n g  wo u l d not ser i ou s l y  affect t h e  b i rd popu l at i on f l yi n g farth er t h an 

about 30 meters ( 32 yards ) ,  or an imal s on the  ground beyond 75 meters ( 85 yards ) ,  of test i ng operat i ons . 

B ased on th i s  ev a l u at i o n ,  very l i tt l e  impact  on an i ma l  l i fe wou l d  be expected from Pant ex P l ant h i gh 

exp l o s i ve tes t i ng . 
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4 . 0  ENV I RONME NTAL IMPACTS 

Th i s  c h apter s ummar i zes the pot e nt i al e nv i ro nme nt al i mp acts of po ss i b l e  f uture act i o ns at each of 

t he  three al ter nat i ve s i t i ng l oc at i o ns .  The emph as i s  i s  on  c h anges i n  env i ro nment al  impacts from ex i st i ng 

c o nd i t i o ns ( d escr i bed i n  Ch apt er 3 )  t h at wou l d  be expected i n  the  future .  The res u l ts of t ech ni c a l  

anal yses are summar i zed . As sumpt i o ns and anal yt i c  procedures are bri ef l y  descr i bed . T he  reader i s  

referred to support i ng doc ume nts or an appe nd i x  for ad d i t i o nal det ai l s . 

The f i rst sect i o n  of Ch apter 4 pres e nts t he  impacts for al l t hree al ter nat i v es ( P ant ex P l ant ,  I owa 

Army Ammu ni t i o n  P l ant ,  and Hanford S i t e )  as sum i ng normal  operat i o ns ( Sect i o n  4 . 1 ) . Th e seco nd s ect i o n  of  

C h apter 4 co ns i ders pot e nt i al p l ant acc i d e nts ( Sect i o n 4 . 2 ) ,  a nd  the  l ast sect i o n cons i ders re l ated 

transport at i o n  operat i o ns ( Sect i o n  4 . 3 ) . 

4 . 1  E N V I RONME NTAL IMPACTS OF PLANT FAC I L I T I E S ,  CONSTRUCT I O N ,  AND NORMAL OPERAT I ON S  

The i mp acts are d i scus sed u nder t h e  s ame 1 2  e nv i ro nme nt a l  top i c al areas u s ed i n  Sect i o n 2 . 3 .  E ac h  

top i c al subsect i o n  pres e nts i nformat i o n  for each s i te i n  t h e  same seque nc e .  

4 . 1 . 1  A i r 

4 . 1 . 1 . 1  P a ntex P l ant - -A i r  

T ab l e  4 . 1 . 1 . 1- 1  presents t h e  est imat ed ch anges b etween 1981 a nd  1985 i n  annual emi s s i o ns for future  

major  rout i ne re l eases at  Pa ntex P l ant .  Th i s  tab l e shows that al l ex i st i ng source terms wi l l  remai n about 

the s arne or decrease  i n  the future .  Thus , future emi ss i o ns from ex i st i ng sources wi l l  meet a l l app l i cab l e  

Feder a l  and stat e  amb i e nt a i r  emi s s i o n  stand ard s .  

The l argest pot e nt i al c h a nge  t h at wo u l d  affect a i r  q ua l i ty i s  c o nstr uct i o n  of a new coa l - f i red 

coge nerat i o n  p l ant .  The coa l -f i red p l ant wi l l  be  des i g ned to comp l y  w ith  the Nat i o na l  Amb i e nt Ai r Qu a l i ty 

St and ard s .  F ug i t i ve dust from coal  and ash stor age wi l l  be m i n im i zed t hrough h a nd l i ng procedures s uch as 

w i nd breaks and water sprays . As pres e nt ed i n  Tab l e  4 . 1 . 1 . 1 -2 , prel i m i nary a i r  q ua l i ty impact ana lys i s  

i nd i c ates t h at downwi nd a i r  co nce ntrat i o ns wou l d  not exceed E nv i r o nme nt al Protec t i o n  Agency Amb i e nt A i r  

Qua l i ty St a nd ards or Preve nt i o n of  S i g n i f i c a nt Deter i orat i o n  i ncrements ( U NENG 1979 ) . Th i s  coa l - f i red 

p l ant wou l d  re l ease several nat ura l l y  occurri ng rad i o nuc l i des normal l y  present i n  al l coal ( s ee 

Sect i on 4 . 1 . 6 . 1 ) .  

I n  t he  future ,  p l ast i c -bond ed h i gh exp l o s i ves wi l l  be b u r ned t h at c o nt a i n s i g n i f i c a nt q uant i t i es of  

f l uor i ne .  Wh e n  bur ned , hydrogen  f l uor i d e  gas wi l l  be  em i tted . New admi ni strat i ve co ntro l s o n  quant i t i es 

bur ned or poss i b l y  a new l oc at i on for b urni ng are be i ng imp l eme nted to e ns ure co nt i nued comp l i ance  w i t h  

the  Texas St ate hydroge n f l uor i de stand ard at the  s i te bo u nd ary (Macdo ne l l 1982 ) . 

Some f ug i t i ve dust wo u l d  res u l t  from earthwork d ur i ng co nstr uct i o n  of new f ac i l i t i es .  V ar i o u s  

c o ntro l strat eg i es ( s uc h  a s  water i ng )  wo u l d be emp l oyed t o  m i n imi ze  emi s s i o ns dur i ng t he  co nstruct i o n  

per i od .  
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TABLE  4 . 1 . 1 . 1 - 1  

FUTURE ANNUAL EM I SS I O NS FOR PANTEX PLANT 
MAJOR AIR POLL UTANT SOURCES FOR ALL OPTI ONS 

Source 

Automob i l e  Commuter Traff i c  

Hydrocarbons 
NOX 
co 

Gas-F i red  Power P l ant* 

C o al - F i red Coge nerat i o n  Power P l ant** 

Hydroc arbo ns 
NOX 
co 
so 2 
P art i c u l ates 

Burn i ng of Waste H i gh Exp l o s i ves* 

So l vent E v aporat i o n* 

Ta l  ue ne 
Acetone 
D i met hyl formami de ( DMF ) 
Ot hers  

* I nformat i on from L aseter 1982 . 

E st imated C hange 
( P ercent )  

Between  1981 a nd 1985 

-58 
-52 
-48 

0 
0 

New 
New 
New 
New 
New 

source 
source 
source  
source 
source 

-30 to -50 
-30 to -50 

0 
0 
0 
0 

E st i mated Emi s s i o ns 
( k i l ogr ams ) 

2 1 , 600  
3 34 , 700  

29 , 800 

14 , 300 
3 , 200 

4 , 200 
141 , 700 

1 3 , 900 
8 3 , 400 
22 , 2 50 

2 , 280 - 1630 
840 - 600 

1 6 , 100 
20 , 800 
1 2 , 200 
1 0 , 200  

**Th i s  p l a nt wou l d  not be  operat i o nal u nt i l 1988 but is  i nc l uded for comp ar i s o n  ( USDOE 1981E ) .  

4 . 1 . 1 . 2 I owa Army Ammu ni t i o n  P l a nt - -A i r  

N e i ther p art i al re l oc at i on nor tot al  rel o c at i o n  o f  nuc l e ar weapo ns o perat i o ns t o  the  I owa Army 

Ammu ni t i o n  P l a nt wou l d  have  a s i g ni f i c a nt effect on a i r  qua l i ty .  I owa St ate amb i e nt a i r qua l i ty st and ards 

are i de nt i c al to Texas St ate amb i e nt ai r q ua l i ty stand ards except for hydrogen  f l uor i d e ,  wh i c h  is  not 

regu l ated by the  St ate of Iowa . 

I f  a l l emi s s i o ns shown for the P a ntex P l a nt ( Sect i o n  4 . 1 . 1 . 1 ) were moved to the  I owa Army Amm u ni t i o n  

P l a nt ,  offs i t e  co nc e ntrat i o ns from these emi s s i o ns wou l d  b e  l ower bec ause  o f  greater d i st ance t o  the  s i te 

b o u nd ary . As t hese emi s s i o ns h ave been s hown to be a neg l i g i b l e  frac t i o n  of the amb i e nt a i r  stand ards  

( Sect i o n  3 . 2 . 1 . 1 ) , the i r i ncrement a l  add i t i o n  to c urre nt amb i e nt ai r c o nc e nt 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 ther the Federal  or state stand ards .  
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TABLE  4 . 1 . 1 . 1 - 2  

COMPAR I SON O F  PRE D I CTED MAX IMUM AMB I ENT A IR  CONCENTRAT I ONS AND APP L I CABLE 
STANDARDS FOR THE COAL - F I RE D  COGENERAT I ON POWERPLANT 

Pred i cted 
Po l l utant Con cent r at i on Un i ts 

so 2 0 . 10 p arts per 
m i l l i on 

0 . 03 p arts per 
m i l l  i on 

<0 . 03* p arts per 
mi l l i on 

Tot al < 1 . 0* m i crograms 
su spended per cub i c  
p art i cu l ates met er 

<1 . 0* m i crograms 
per c u b i c  
meter 

NO 2 0 . 06* p arts per 
m i l l i on 

< 0 . 05** 

* B as ed on comp ari son wi th 24-hour v a l u e .  
**Based o n  comp ar i son wi th 1-hour va l u e .  

N at i ona l  Amb i ent 
T i me Ai r Qu al i ty Prevent i on of S i g n i f i c ant 

Per i od St and ards Deter i orat i on I n crements 

3 hours 0 . 5  0 . 2  

2 4  hours 0 . 14 0 . 035  

An n u al 0 . 03  0 . 008 

24 hours 150 37 

An nua l  75  19 

1 hour No standard No i ncrements 

Ann u al 0 . 05 No i ncremen ts 

Ex cess and waste h i gh exp l o s i v es are burned in  i nc i n erators at the I owa Army Ammun i t i on P l ant to  

reduce p art i c u l ate emi s s i on s . Th ese  i n c i ner ators h ave  the  cap ac i ty to h and l e  the  i ncreased amo unts  of 

waste h i gh exp l os i ve ;  however, t he i r use may not be comp at i b l e  wi th the l arge p i eces of h i gh exp l os i v es 

g enerat ed by n u c l e ar weapons operat i ons . A safe  way to reduce thes e l arge  p i eces of exp l o s i ves i nto  

smal l er s i zes wou l d  h ave to be  deve l oped . 

The l ar gest i mpact on a i r  q ua l i ty wou l d  be the add i t i on of t he  coa l -f i red power p l ant . Em i s s i on s  

from th i s  P l ant wou l d  be s i m i l ar t o  those d i s cus sed f o r  t he  Pantex P l ant ( Sect i on 4 . 1 . 1 . 1 ) . Neverthe l ess , 

t h i s  coa l -f i red power p l ant wou l d  be i n  comp l i ance wi th both Federal and state amb i ent a i r  standards . 

Some fug i t i ve dust wou l d  res u l t  from earthwork d u r i n g  con struct i on of new fac i l i t i es .  V ar i o u s  

control  strateg i es wou l d  be  emp l oyed t o  m i n i m i ze emi s s i ons  dur i ng the  construct i on per i od .  

Effects i n  the v i c i n i ty of the P antex P l ant expected after re l ocat i ng operati ons at the  I owa Army 

Ammun i t i on P l ant are i n  Sect i o n  4 . 1 . 1 . 4 .  

4 . 1 . 1 . 3 H anford S i te--A i r  

Re l o c at i on of nuc l ear weapons operat i ons to the H anford S i te wou l d  not s i gn i f i c ant ly  affect a i r  

qua l i ty .  Was h i ngton St ate amb i ent  a i r  qua l i ty standards are i dent i c a l to Texas St ate amb i ent a i r  q u al i ty 
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st and ards except for p art i c u l at es and s u l fur  d i o x i d e .  Th e d i fferences  are t h at Was h i ngto n  h as adopted 

more str i nge nt st a nd ards of 60 mi crograms per c u b i c  meter for part i c u l at e s ,  and 0 . 02 p arts per m i l l i on 

annu a l  average and 0 . 10 parts per mi l l i o n  i n  a 24-hour  average for s u l fur  d i ox i d e .  

I f  al l em i s s i o ns s h own for t h e  P a nt ex P l ant ( Sect i o n 4 . 1 . 1 . 1 ) were moved t o  t h e  H a nford S i te ,  offs i te 

co nc e ntrat i o ns from these  emi s s i o ns wou l d  be l ower bec ause of greater d i s t a nce  to t h e  s i t e  bou nd ary . 

Bec au se t h ese em i s s i o ns h ave been s h own  to be a ne g l i g i b l e  fract i o n  of t he  amb i e nt ai r s t a nd ards 
( Se c t i on 3 . 2 . 1 . 1 ) ,  the i r  i nc rementa l  a dd i t i on to current  amb i ent  a i r  concentra t i ons wou l d  not res u l t 

i n  v i o l at i ons  of  e i ther  the Federal  o r  s tate  s ta ndards . 

The l argest impact o n  a i r  q ua l i ty wo u l d  be the add i t i on of the  coa l -f i red power p l ant . Emi s s i o ns 

from th i s  pl a nt are shown i n  Tab l e  4 . 1 . 1 . 1 -2 and wo u l d  be s im i l ar i n  type to those  emi s s i ons  from each of 

the  two ex i st i ng coa l -f i red steam p l a nts at H a nford S i t e .  Th i s  p l a nt wou l d  meet a l l s tate  amb i e nt a i r  

qu a l i ty stand ard s .  

Effects i n  the  v i c i ni ty of t he P a nt ex P l ant expected after rel ocat i ng operat i o ns at t he  Ha nford S i t e  

are d i scus sed i n  Sect i o n  4 . 1 . 1 . 4 .  

4 . 1 . 1 . 4 Termi nat i o n- -A i r  

Termi nat i ng nuc l ear we apo ns operat i o ns at t h e  P ant ex P l ant wo u l d  e l im i nate i ts em i s s i o ns from ope n

ai r test i ng of h i gh exp l o s i ves , from burn i ng exc ess  a nd waste exp l o s i ves , a nd from evaporat i o n  of waste 

so l v e nts . Dec o nt am i nat i o n and decommi s s i o ni ng act i v i t i es wou l d  produce some fug i t i ve d u s t . After 

decommi s s i o ni ng , ai r qua l i ty i n  the v i c i ni ty of the P a ntex Pl ant wou l d  depe nd on the use of the l a nd . As 

t he  who l e  operat i o n at P a nt ex P l a nt em i ts few ai r po l l u t a nt s ,  s h u t t i ng down operat i o ns wo u l d  i mprove a i r  

q u a l i ty impercept i b l y .  

4 . 1 . 2  Wat er 

4 . 1 . 2 . 1  P antex P l a nt - -Water 

An ad equ ate wat er s upp ly  for the P a ntex P l ant is av a i l ab l e  for any of the proposed opt i o ns .  The 

projected annu al  water use for operat i o ns of the Pa nt ex Pl ant dur i ng 1981 to 1990 , regard l ess  of opt i o n ,  

i s  about 1 . 45 b i l l i o n l i ters ( 383 m i l l i on g a l l o ns or 1 , 180 ac re-feet ) .  Th i s  i s  s l i gh t l y  l ess t han  t h e  

average annua l  wat er use  i n  t h e  per i od 1971  to  1980 of 1 . 46 b i l l i o n  l i ters ( 38 7  m i l l i o n  g a l l o ns or 

1 , 190 acre-fee t )  ( MHSM 1 980C ) .  

By compar i so n , the  a nnu al amou nt of water p umped from the  Oga l l a l a  aqu i fer ,  as computed by the  State 

of  Texas , for i rr i g at i o n , mu ni c i p a l , and i ndustr i al  s upp ly  for the next 10 years is est i m ated at 

182 . 2  b i l l i on l i te rs ( 48 . 2  b i l l i on ga l l ons  o r  1 48 thousand  acre-fee t )  i n  Carson County ( Be l l 1 9 79 ) .  Of t h i s  

pumpage , abo ut 71  perc e nt o r  12 7 . 6  b i l l i o n  l i ters ( 2 3 . 8  b i l l i o n  ga l l o ns o r  103 . 6  t h o u s a nd ac re-feet ) wi l l  

be used for i rr i g at i on ,  1 5  percent or 2 7 . 3  b i l l i o n  l i ters ( 7 . 2 b i l l i o n  g a l l o ns or 2 2 . 2  t housand acre-feet ) 

for mu ni c i pa l  s u p p l y ,  mai n l y for Am ar i l l o ,  and 2 7 . 3  b i l l i o n  l i ters ( 7 . 2  b i l l i o n  ga l l o ns or 2 2 . 2  t housand 

acre-feet ) for i ndus tri al sup p l y .  The projected a nnu al use of about 1 . 45 b i  1 1  i o n  l i t ers ( 383 mi 1 1  i o n  

g a l l o ns or 1 , 180 acre-feet ) at the  Pantex P l a nt i s  abo ut 1 percent of t h e  total  projected amo u nt o f  water 

p umped i n  C arson  C o u nty or about 6 perce nt of the  proj ected annual  amou nt of water p umped for i ndus tri al 

s upp l y .  
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Th e wat er- l eve l  dec l i ne i n  t he  Og a l l a l a  aqu i fer proj ected by Texas  Dep artment of Water Resources for 

the next 40 years r a ng es from 0 . 6  to 0 . 9  meter (2 to 3 feet ) per year ( Be l l 1 9 79 ) .  I n  t he  year 2020, t he  

s at u r at ed th i c k ness of  the aqu i fer wi l l  st i l l  be  more t han  30  meters ( 100 feet ) perm i t t i ng we l l s  to  

produce about 50  to 63 l i t ers per second (800 to 1000 g a l l o ns per mi nut e )  ( Be l l 1 9 79 ) . B ased on  

hyd ro l o g i c  ch aracter i st i c s of t he  aqu i fer projected by t he  Texas  Departme nt of Water Resources , the water 

s upp ly  at t he  P a nt ex P l ant from the  O g al l a l a  Format i o n st i l l  s h o u l d  be  ad eq u ate  i n  t he  year 2020 ( th e  

pract i c al l i m i t  o f  proj ect i o ns for t h i s  e nv i ro nme nt a l  impact st atement ) .  

P a ntex L ake  [ a  l arge dry p l aya of about 436 h ect ares ( 1 , 077  ac res ) ]  i s  ret a i ned by the  P a nt ex P l ant 

as a pote nt i a l area for dr i l l i nq add i t i o na l  water we l l s  i nto  the  Oq a l l a l a  aqu i fer i f  needed for future 

operat i o ns . Pan tex L a ke  i s  adjacent  to the  Amar i l l o  water-we l l f i e l d and  i s  l ocated a t  one of the better  

g eo l og i c  l oc at i o ns for  dr i l l i ng wel l s  i nto  the  aqu i fer ( P u rtymu n 1982B ) .  

There are no add i t i o nal  ground water sources t h at can  be deve l o ped at the P l ant ( P urtymu n 1982B ) .  

The format i o ns u nder l yi ng Og a l l a l a  at the  s i t e  co nt ai n water of a poor qua l i ty .  Hydro l og i c  cha racteri s t i cs 

of these format i o ns i nd i c at e  t h at the  yi e l d  from we l l s  i n  the  format i o ns wo u l d  be l ow ( Croni n 1964 ,  Long 

196 1 ) . 

N one of t he proposed projects ( s ee Sect i on 2 . 2 . 1 . 1 )  wou l d  s i g ni f i cant ly  affect the  qu ant i ty, q ua l i ty ,  

or po i nts of d i scharge  of the  l i q u i d  eff l u e nt s . The s e  proj ects are mec h an i c a l assemb l y  fac i l i t i es or 

repl acements of ex i st i ng f ac i l i t i es ,  except for the  proposed Al ternat i ve E nergy Source Pro j ect . ( Th i s  

proj ect wi l l  b e  des i g ned and operated t o  comp l y  w i t h  l oc al , state ,  a nd Federal  eff l u e nt regu l at i o ns . )  I n  

add i t i o n , i f  a ny new wastes ,  not prev i ou s l y  reg i stered , are ge nerated as a res u l t o f  P l ant exp a ns i o n, t he  

appropr i at e  Texas St ate age nc i es wi l l  be cont acted . 

4 . 1 . 2 . 2 I owa Army Ammu n i t i o n  P l a nt--Water 

Adequ ate water is av a i l ab l e  to the I owa Army Ammu ni t i o n P l a nt if e i t her opt i o n is i mp l eme nted . Th i s  

w i l l  b e  true  eve n i f  t he  Iowa Army Ammu ni t i o n  P l ant i ncreases i ts co nve nt i o na l  mu ni t i o ns wor k l o ad to 

l eve l s s i m i l ar to t hose i n  t he l ate 1960 ' s  a nd  early 1970 ' s .  In add i t i o n ,  o ns i te gro u nd  a nd  s urface water 

i s  av a i l ab l e ( Sect i o n  3 . 2 . 2 . 2 ) .  

No major c h a nges i n  s urface or gro u nd  water q u a l i ty wi l l  occur from nuc l ear weapo ns operat i o ns 

prov i ded adequ at e  meas u res are taken  i n  operat i o n ,  treatme nt , and d i spos a l  of eff l u e nt wastes such  as 

t hose c u rrent l y  used at P a nt ex P l ant . The add i t i o nal vo l ume of s ewage eff l u e nts cou l d  over l oad the  

c u rrent sewage treatme nt f ac i l i t i es .  Th erefore ,  a new sewage treatme nt p l ant wo u l d  have to be c o nstructed 

( Becker 1982A ) . 

B u i l d i ng s  c o nstructed by t he  Atom i c  E nergy Commi s s i o n  were f i tted wi th waterproof fou nd at i o ns and 

dra i nage t i l e  syst ems to dra i n s ha l l ow grou nd water away from t h e  b u i l d i ngs . B u i l d i ngs  construc ted by the  

U . S .  Army were not .  B u i l d i ngs not f i tted w i t h  dra i ns a nd  waterproof i ng may need to be o utf i tted w i th a 

dra i nage syst em to l ower the  water t ab l e  and al l ev i at e  pos s i b l e f l ood i ng .  New b u i l d i ngs  constructed i n  

t h i s  area may need to be  f i tted w i t h  waterproof fo und at i o ns and d r ai n systems . 

U nder Opt i o n  2 ,  t ot al re l ocat i o n ,  new fac i l i t i es l oc at ed above e l e v at i o n  650 near the  shore l i ne  of 

L o ng Lake wou l d  pro b ab l y  not be f l ooded by the 100-year f l ood ( Becker 1982C ) .  Th i s  and  sma l l er f l oods 

wou l d  be passed t h rough the s p i l l way . 
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Sh al l ow ground water i s  present on t he  Iowa Army Ammu n i t i on P l ant s i t e ,  and i t  i s  adv i s ab l e t h at 

expl oratory h o l es to l oc ate t hese are as be dr i l l ed wi t h i n  the proposed construct i on s i te b efore 

construct i on beg i n s .  

Effects i n  t h e  v i c i n i ty o f  t h e  P antex P l ant expected aft er re l ocat i ng operat i ons at t h e  I owa Army 

Ammun i t i on P l ant are d i scussed i n  Sect i on 4 . 1 . 2 . 4 .  

4 . 1 . 2 . 3  H anford S i te--Water 

There is amp l e  water ava i l ab l e  from the Co l umb i a  R i ver to imp l ement the H anford S i t e  a l t ernat i ve .  At 

present , abo ut  613 b i l l i on l i ters ( 1 62 b i l l i on ga l l ons or 497 tho u s and acre-feet ) of wat er is removed 

an nu a l l y  from the Co l umb i a R i ver for H anford S i t e  operat i on s ,  93 percent of wh i ch is used for cool ant 

water . Th e add i t i on a l  1 . 5  b i l l i on l i t ers ( 400 m i l l i on g a l l ons  or 1200 acre-feet ) req u i red for re l oc at i on 

of n u c l ear weapons operat i ons to the  H anford S i t e  i s  l ess  t h an 1 percent of the  c urrent H anford S i t e  water 

u s age requ i rement . The bas a l t  ( conf i ned ) aqu i fers are not be i ng used c urrent l y  as a water s u pp ly  so urce 

and cou l d  be t apped for add i t i o n al water supp ly  if needed . 

No f urt her ch anges i n  s urface or ground water q ua l i ty wi l l  occur w i t h  i mp l emen t at i on of any of t h e  

Hanford S i t e  opt i ons prov i ded adequat e  meas u res are t aken  i n  operat i o n ,  treatment , and d i spo s a l  o f  

eff l uent wastes such a s  those  current ly  used at P antex P l ant . A comp l ete  sewage treatment p l ant capab l e  

o f  h and l i n g about 7 5 7  m i l l i on l i ters ( 200 m i l l i on gal l on s )  of waste water an n ua l l y  wi l l  need t o  b e  b u i l t  

to accommod ate the  as soc i at ed wastes . I nd ustr i al  waste water tre atment of h i g h-exp l o s i ves waste shou l d  be 

h and l ed exac t l y  as at the Pantex P l ant ; i nf i l trat i on ponds o r  other e n v i ronmenta l ly  accepta b l e waste trea t

ment process  wi l l  need to be constructed for d i sposa l  o f  the  s a n i tary and i nd u str i a l  e ff l u ents . 

The r i sk of f l ood i ng i s  smal l i n  t he area des i g n ated for proposed construct i on on t he  H anford S i te .  

F l ood i n g by t he  Co l umb i a  and Yak i m a  R i vers i s  near l y  e l i m i n at ed by d ams . Ne i t her  t h e  h i g hest  f l ood on 

record nor the  pro b ab l e  maxi mum f l ood (mag n i t ude determi ned by a met eoro l og i c al est imate  of the  phys i ca l  

l i m i t  o f  prec i p i t at i on over t he  dra i n ag e  bas i n )  wo u l d f l ood t he  proposed area .  

Effects i n  t h e  v i c i n i ty o f  t h e  P antex P l ant expected aft er re l oc at i ng operat i ons at t h e  H anford S i t e  

are d i scus sed i n  Sect i on 4 . 1 . 2 . 4 .  

4 . 1 . 2 . 4 Termi n at i on --Water  

I n  the  c ase of  term i n at i on of operat i ons at  the  P antex P l ant ,  the  p ump age from t he O g a l l a l a  Aqu i fer 

for i ndust r i a l  use at the P antex P l ant wo u l d  ceas e .  Th i s  wou l d  have very l i tt l e  effect i n  the  general  

overa l l  water- l evel dec l i n e .  The P l ant uses only an est i mated 1 percent of total  pump age from the 

Og a l l al a  Aqu i fer in  Carson Co unty .  The proj ected annua l  use  at t he  P l ant is  about  1 . 45 b i l l i on l i ters 

( 383 mi l l i on g a l l ons or 1 , 180 acre-feet ) .  If  the ent i re P l ant were t aken over for i rr i g ated f armi n g ,  the  

water  product i on from t he  Og a l l al a  Aqu i fer cou l d  reach  1 1 . 2  b i l l i on l i t ers ( 3  b i l l i on ga l l ons  or 

9 , 100 acre-fee t )  a ssum ing  a 3D-cent ime ter  ( 1 2- i nch ) app l i ca t i o n  to the 3 , 680 hecta res ( 9 , 100 ac res ) .  

T h i s  wou l d  be nearly e i gh t  t i mes more pumpage  o f  water from the a q u i fe r  to s upport  i rr i gated farm l an d  

when compared to  pumpage f o r  u s e  a t  the Pantex  P l a n t .  

P l ant operat i on does n o t  affect t h e  water q u a l i ty i n  the  Oga l l al a  Aqu i fer ( MH SM 1982 ) .  T h u s ,  i f  

operat i on of t he  Pl ant were to end , there wou l d  be  no c h ange  i n  water qua l i ty of  t he  aqu i fer . Howeve r ,  
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w i t h  P l ant operat i o ns termi nated and re l ease of s a n i t ary eff l ue nts e nded , the p l ayas wou l d  be dry part of 

the year . W ater t h at h as been used for i rr i g at i o n  or to support waterfowl or wi l d l i f e  wou l d  not be 

av a i l ab l e .  

4 . 1 . 3  Terrestr i a l  Resources 

4 . 1 . 3 . 1  P a ntex P l a nt Terrestr i a l R esources 

There are ro u ni que terrestr i al resources at P a ntex P l ant that wou l d  be i mp acted by any of th e 

opt i o ns c o ns i dered . 

W i th c o nt i nued operat i o ns at P a ntex P l ant ,  there wi l l  be co ntami nat i on of the  so i l  wi th dep l eted 

urani um at the f i r i ng s i t e ,  a nd so i l co nt am i nat i o n  w ith  h i gh exp l os i v es i n  the d i tch  system l ead i ng to and 

i nto P l aya B as i n  Number 1 .  However,  the  l eve l  of c o nt ami nat i o n  i s  expected to r emai n u nchanged . 

Mo n i tori ng of the so i l  a nd grou nd water at the  Pantex P l a nt h as shown no app are nt mov eme nt of h i g h  

exp l os i v es i nto the e nv i ro nme nt ( P urtym u n  1982A ) . On ly  mi nute quant i t i es of h i gh exp l o s i ves h ave bee n 

detected i n  the  gro u nd water ( R D X ,  cyc l otr imethyl e ne tri ni tram i ne , l ess t han  0 . 01 mi l l i gram per l i te r ;  

HMX, cyc l otetramethyl e ne  t etran it rami ne, l ess t han  0 . 05 m i l l i gram per l i ter )  ( MHSM 1982 ) .  Th i s  i s  d ue i n  

p art to the i ns o l ub i l i ty of h i g h  exp l o s i v es i n  water ( Dobratz  1981 ) . S i m i l ar , dep l eted uran i um h as not 

l eached i nto the  grou nd water nor i s  i t  found i n  the  s i te ' s  per i meter so i l ( P urtymun  1982A, B uh l  1982 ) . 

The s i te of the coal p i l e  ( l ow- or h i g h - s u l f ur coa l ) for the proposed cogenerat i o n power p l a nt w i l l  

be p l a nned before coa l  i s  used . Th e area  beneath the  coal  p i l e  wi l l  req u i re a comp acted c l ay or other 

type of i mpermeab l e  b l a nket a nd  wi l l  be equ i pped w i th a dra i nage system to c h a nnel a l l r u noff from the  

coa l  p i l e  i nto  a l e achate  po nd . Th e ru noff wi l l  req u i re l i tt l e  or no  treatme nt if  t h e  coal  h as a l ow 

s u l f ur co nt e nt . 

If the  coal h as a h i gh s u l f ur c o nt e nt ,  a l i mewat er tre atment wi l l  i ncrease the  a l k a l i ni ty of t h e  

r u noff al l owi ng nox i ous  e l eme nts and chem i c a l s  to preci p i t ate  out . Th e n , t h e  prec i p i t ate  wi l l  be p ac k ag ed 

a nd  d i sposed of wi th other c h em i c al wastes produced at the  P a ntex P l a nt .  The t reated eff l u e nts w i l l  be 

re l eased i nto the  p l ayas a l o ng with other treated waste wat ers . 

4 . 1 . 3 . 2  I owa  Army Ammu ni t i o n  P l a nt--Terrestr i a l  Resources 

There are ro u ni que t errestr i al reso urces at the  I owa Army Ammu ni t i o n P l a nt t h at wou l d  be i mpacted by 

a ny of t he  opt i o ns co ns i dered . 

Mon itor i ng of the so i l ,  sed iment ,  s u rface,  a nd  gro u nd  water h as shown some c o nt am i nat i o n wi th h i g h  

expl o s i ves and h eavy met al s .  I f  the  co ntro l  and treatment of effl u e nts current l y  mai nt a i ned at the  P a ntex 

P l a nt were fo l l owed at the  I owa Army Amm u ni t i on P l ant ,  no further deter i orat i o n  of the  e nv i ro nment from 

nuc l ear we apo ns operat i o ns wou l d  res u l t .  

I nd ustr i al so l i d  wastes ,  s uch as b u i l d i ng a nd  c o nstruct i on mater i al s , w i l l  be d i sposed of i n  

trenches . Other waste , s uch  as cafete r i a  refuse , w i l l  be d i s posed of i n  a l andf i l l .  Combus t i b l e  s o l i d  

waste c o nt am i nated wi th exp l os i ves w i l l  be b urned . These bur i ed or bur ned wastes wo u l d  not affect t he  

e nv i ro nme nt outs i de of the  I owa  Army Ammu ni t i o n  P l a nt .  
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The co a l  p i l e  wo u l d  be p l aced on a comp acted c l ay or other type of imper v i ous  b l anket . Dr a i n age off 

the coa l  p i l e  wo u l d  be c h anne l ed i nto a l eac h ate pond ,  so t h at the runoff  cou l d  be tre ated before re l ease 

i nto the  env i ronment . Treatment h as been descr i bed in  Sect i on 4 . 1 . 3 . 1 .  

4 . 1 . 3 . 3  H anford S i te--Terrest r i a l  Resources 

There are no u n i que terrestri al  resources at the H anford S i te t h at wo u l d  be imp acted . 

As s hown by stud i es at the P antex P l ant and I owa Army Ammu n i t i on P l ant , dep l eted u r an i um assoc i ated 

w i t h  dyn ami c  tes t i ng wo u l d  be l oca l i zed i n  the f i r i ng s i te area  ( P urtymun 1982 8 ,  B u h l  1982 ) . It  i s  

expected t h at re l ocat i on o f  al l n uc l ear weapons operat i ons to H anford S i te wo u l d  not affect the off s i te 

or o n s i t e  env i ronment i f  waste man agement pract i ces  now used at the  Pantex P l ant were fo l l owed at the 

H anford S i t e .  

So l i d wastes , s uch as b u i l d i ng mater i al o r  p aper waste,  wo u l d  b e  d i sposed o f  i n  a s an i t ary l andfi l l .  

So l i d  waste con t am i n ated w i t h  exp l o s i ves wo u l d  be  burned . 

The coal  p i l e  assoc i ated wi th the proposed cogener at i on p l ant wou l d  requ i re p l acement on a compacted 

c l ay or other type of i mperv i o u s  b l anket . Dr a i n age  off the  coal  p i l e  wo u l d  be c h anne l ed i nto  a l each ate 

pond so t h at t h i s  ru noff cou l d  be treated before re l ease i nto the e n v i ronmen t .  Treatment h as been 

descr i bed i n  Sec t i on 4 . 1 . 3 . 1 .  

4 . 1 . 4 E c o l ogy 

4 . 1 . 4 . 1  P antex  P l ant - -E co l ogy 

The on l y  measurab l e  imp acts wi l l  be those as soc i ated w i th construct i on act i v i t i es and m i nor changes  

i n  l and-use  patterns . 

Future burn i ng of h i gh exp l os i ves t h at re l ease hydrogen f l uor i de may res u l t  i n  a l i m i ted measurab l e  

i mp act . Hydrogen fl uori de  i s  h i g h l y  tox i c  to p l ants . Part per b i l l i on concentra t i ons  at  t he  burn i ng pads 

cou l d  potent i a l l y c ause  l i m i ted d amage to p l ants adj acent to b u r n i n g  operat i ons under worst case  

meteoro l o g i c a l  cond i t i o ns ( L acasse  1969 , Jacobsen 1970 ) . However , th i s  s i t u at i on i s  h i g h l y  un l i ke ly  

because of  the  s hort burn t i mes and  l ength of  exposure n eeded to  prod uce d amag e .  

None o f  t h e  other operat i ons wou l d  re l ease po l l utants at l eve l s con s i dered b i o l og i c a l l y  h armf u l  

( Sect i ons 3 . 2 . 2  and 3 . 2 . 6 ) . Any o f  t h e s e  re l eases cou l d  be  i n creased by sever a l  t i mes and they st i l l  

wou l d  not c ause  not i ceab l e  env i ronmental effect s .  

The add i t i on o f  a coa l -f i red power p l ant wou l d  represent t h e  l argest i mp act t o  t h e  l oca l  env i ron s .  

Long-term env i ronment a l  effects from such  fac i l i t i es ( s uch  as creat i on of ac i d  ra i n )  are j ust now be i n g 

s c i ent i f i c a l l y  exam i ned . The i mp l i cati ons of i ncrement al  po l l ut ant re l eases of th i s  power p l ant for l ong

t erm env i ronment a l  reg i on a l  effects ( e i t her pos i t i ve or negat i ve )  are essent i a l l y  unk nown but wou l d  be a 

smal l fract i on of those  attr i butab l e  to commerc i a l power p l ants i n  t he reg i on .  
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4 . 1 . 4 . 2  Iowa Army Ammun i t i on P l ant - -Eco l ogy 

Imp l ementat i on of e i ther opt i on at the I owa Army Ammun i t i on P l ant wou l d  not res u l t  i n  s i gn i f i c ant  

e n v i ronment al  i mp acts  other t h an some mi nor c hanges in  l and  u se . Re l eases of h armf u l  po l l ut ants wo u l d  be 

very l ow and s i mi 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 the  P antex P l ant expected after re l ocat i n g  operat i ons at the I owa Army 

Ammu n i t i on P l ant are d i scus sed i n  Sect i on 4 . 1 . 4 . 4 .  

4 . 1 . 4 . 3  H anford S i te--Eco l ogy 

Imp l ement at i on of t he  H anford S i te a l t ernat i ve wou l d not res u l t  i n  s i gn i f i c ant i mp acts on the l oca l  

e n v i rons other  t h an those  as soc i ated w i t h  construct i on and  no i se from h i gh-exp l os i ve test  f i r i n g .  Here , as  

at the  other s i t i ng a l t ernat i ve s ,  the coa l - f i red cogenerat i on power p l ant wou l d  represent the  l argest 

project-r e l at ed imp act on the l oc 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 the  proposed l oc at i on wi t h i n  t he  H anford S i te m i ght  

d i sr upt c urrent p atterns  of w i n t er use  by bal d eag l es a l ong  t h e  Co l umb i a  Ri v er ( R i c k ard 19818 ) .  Past  

exper i ence w i t h  e ag l es i nd i c at es t h at they may be d i st urbed enough  to  move to  more i so l ated ( q u i eter )  

l oc at i on s  up or down r i v er .  There are  amp l e l oc at i ons  nearby for  t he  eag l es to re l ocate .  

Effects i n  the v i c i n i ty of  the  P antex P l ant expected after r e l o c at i ng operat i ons  at  t he  H anford S i te  

are  d i s c u ssed i n  Sect i on 4 . 1 . 4 . 4 .  

4 . 1 . 4 . 4  Termi n at i on --Eco l ogy 

Term i n at i on of operat i ons  at t he  P antex P l ant cou l d  res u l t  i n  negat i ve i mpacts to  l oca l  w i l d l i fe 

popu l at i on s . C u rren t l y ,  the Pantex P l a n t  serves as an  effect i ve w i l d l i fe sanctuary because  of res tr i cted 

access and t he  proh i b i t i on of hunt i n g .  If  t h i s  l and were converted i nto agr i c u l t ura l  product i on ,  some 

extens i ve tract s of n at ur a l  h ab i t at cou l d  be  l ost . 

4 . 1 . 5  L and Us e/Agr i c u l t ure 

4 . 1 . 5 . 1  P antex P l ant - -L an d  Use/Agr i c u l t ure  

L and  Use  

Overa l l l and u se at t he  P antex P l ant wi l l  not be c h anged s i gn i f i c ant ly  wi th any construct i on opt i on .  

Even  wi t h  tot al  rep l acement , the  use  of new l and areas w i t h i n  t h e  Pantex P l ant s i te cou l d  be  offset w i t h  

rest orat i on o f  c urrent l y  u s ed l and areas t o  agr i c u l t ure uses . 

Termi n at i on of operat i ons at t he  P antex P l ant wou l d on ly  a l ter c urrent l and uses i n  t he  event of 

tota l  demo l i t i on and remova l  of al l f ac i l i t i es .  Mot hba l l i n g  or s i m i l ar s h utdown procedures wou l d  res u l t  

i n  very l i tt l e  i f  any n et ch anges i n  l and  u se at t h e  P antex P l ant . 
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Agr i c u l ture  

New construct i on wou l d  h ave very l i tt l e  effect on agr i c u l t ure .  P l ant expans i on wou l d  remov e  

approx i mate l y  2 hect ares ( 5  acres )  from agr i cu l tura l  product i o n . Comp l ete l y  rebu i l d i ng t h e  P l ant wo u l d  

remove a greater amount-- about 2 0  hectares ( 50 acres ) .  These acreages are neg l i g i b l e  and represent 

0 . 1 percent a n d  1 . 0  percen t ,  respecti ve l y ,  of l and c urrent l y  used  on  the Pa n tex  P l a n t  s i te for ag r i c u l tura l  

produc t i on .  

Consumpt i on of ag r i c u l t ural products grown on or adj acent to P antex P l ant wi l l  not i mp act h uman 

h e a l th . Ant i c i p ated fut ure re l eases  of rad i oact i ve and nonrad i o act i v e  po l l u t an t s  wi l l  rema i n  at such  sma l 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  agri c u l t ura l  prob l ems are expected . 

4 . 1 . 5 . 2  I owa Army Ammu n i t i on P l ant --L and  U se/Agri cu l t ure  

Land  Use  

Construct i on of  a tot a l l y  n ew f ac i l i ty at  the  I owa Army Ammun i t i on P l ant wo u l d  con vert some f arml and , 

br u s h l and , and dec i duous  forest i nto an i nd u str i a l  p ark . Howeve r ,  t h e  tot a l  c h ange  wo u l d  be i n s i g n i f i c ant 

in  terms of c urrent l and  use  p attern s .  

Agr i cu l t ure 

Reuse of e x i st i ng f ac i l i t i es at the I owa Army Ammu n i t i on P l ant ( Opt i on 1) for n uc l ear weapons 

o perat i ons wo u l d  not affect any of the ex i st i ng l eased agr i c u l t ura l  l and . Det o n at i on of dev i ces  

cont ai n i ng some dep l eted uran i um wou l d  be expected to res ume at  the  f i r i ng s i te ;  however,  dec i duous  forest 

exi sts  between the f i r i ng  s i te and the  farml and .  Th i s  forest prov i des a n atur a l  b arr i er to cont ai n 

re l e ases . 

Re l ocat i ng a l l operat i ons  to the  I owa Army Ammun i t i on P l ant and c l os i ng the P antex P l ant wo u l d  remove 

some l eased l and from agr i c u l tura l  use . Th e amount of l and removed i s  l es s  than  15 percent of the  l eased 

f arml and and does not present a s i gn i f i c ant i mp act . 

Consumpt i on of agr i cu l tura l  products grown on or adj acent to the  s i te wi l l  not i mp act h uman hea l th . 

Computer s i mu l at i o n  of crops and l i vestock at Iowa Army Ammun i t i on P l ant i n d i c ates  no expected uptake of 

r ad i on uc l i des above normal  b ac k ground l eve l s  ( Wenze l  19820 ) . 

Effects i n  the v i c i n i ty of the  P antex P l ant expected after r e l o c at i ng oper at i ons at the I owa Army 

Ammun i t i o n  P l ant are d i scuss ed i n  Sect i on 4 . 1 . 5 . 4 . 

4 . 1 . 5 . 3  H anford S i te A l tern at i ave--L and Use/Agr i c u l ture 

L an d  Use  

Con struct i on of  a n u c l ear weapons oper at i ons  f ac i l i ty at  t he  Hanford S i te wi l l  ch ange a port i on of  

t h e  desert i nto road s ,  p ar k i ng l ot s , and  bu i l d i ngs . Th i s  act i on wi l l  not change  current  l and-use  p atterns 

bec ause other fac i l i t i es c urren t l y  dot the l andscape at wi d e l y  separated i nterval s .  The proposed 

construct i on wou l d  be s i mi l ar i n  s i ze and be separated by about the s ame d i stance  ( several  mi l es )  as 

c urrent fac i l i t i es on the  H anford S i t e .  
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Agr i cu l ture 

Based on the  l ow l eve l  of potent i al emi s s i ons and the remote l oc at i on of the  proposed s i te  w i t h  

respect to current offs i t e  agri c u l t u re , no agr i c u l tura l  imp acts are expected . 

Effects i n  the  v i c i n i ty of the P antex P l ant expected after re l ocat i ng operat i ons at the  Hanford S i te 

are d i scus sed i n  Sect i o n  4 . 1 . 5 . 4 .  

4 . 1 . 5 . 4  Term i n at i on - - L and Us e/Agri c u l ture 

L and  Use  

L and-use  i mp acts upon  termi n at i on of operat i ons at the  P antex P l ant wou 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 n t a i ned i n  a re ad i ness  cond i t i on for remo b i l i z at i on .  Th i s  wo u l d  

res u l t  i n  essent i al l y no ch ange from current cond i t i on s .  The P l ant cou l d  b e  d ecomm i s s i oned and u s ed by 

pr i v ate i nterests . Land-use  i mp acts  then co u l d  v ary from total  agr i c u l t ura l  usage  to tota l  i nd u str i al  

park,  depen d i ng on the u ser .  

Agr i c u l t u re 

Term i n at i ng the P antex P l ant operat i ons wou l d  not c h ange c u rrent ag ri c u l t u ral  l and-use p atterns i n  

t he  surro u nd i n g  are a .  After  decontam i n at i on and demo l i t i on of some of t he  ex i st i n g fac i l i t i es ,  add i t i ona l  

on s i te l and cou l d  be  re l eased to  the  p ub l i c .  As  mos t of the  s i te i s  u sed  a l ready fo r a g r i c u l t ure , the  s i te 

wou l d  probab ly  revert to pr i v ate  farms and ranches . 

Because the  acreage i s  smal l comp ared to the 65 t housand hectares ( 160 t housand acre s )  a l re ady under 

c u l t i v at i on in  Carson Co unty, no not i ceab l e  changes in  agr i c u l tura l  econom i c s  wo u l d  be seen in  t he  area 

( US DA 1 980 ) . 

4 . 1 . 6  E n v i ronmenta l  R ad i at i on and R ad i o act i v i ty 

4 . 1 . 6 . 1  P antex P l ant--E n v i ronmenta 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 eases 

Emi s s i ons of rad i onu c l i des from normal operat i ons at the P antex P l ant wou l d  cont i n ue to be neg l i g i b l e  

and i nd i st i ngu i s h ab l e  from b ackground  rad i at i on .  

Depl eted Uran i um .  Dyn am i c  t est i ng i n vo l v i ng dep l eted uran i um i s  expected t o  i nc l ude n o  more t h an 
10 k i l ograms a year o f  depl e ted  uran i um i n  the fu ture . Rel eases o f  dep l e ted uran i um i n  tes t s hots wou l d  be 

l ess t h an 232  m i crocur i es per year of the uran i um rad i on uc l i des . 

Tr i t i um .  Tri t i um re l eases are expected to rema i n  constant at  about 0 . 1  c ur i e  per  year . 

P l uton i um .  No  re l e ases have occurred , and no  re l eases are expected to  occur . 
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Coa l -F i red Power P l ant 

The propo sed coa l -f i red power p l ant wou l d  re l ease several  n at ur a l l y  occ urr i ng rad i onuc l i des . These 

r ad i on uc l i des are pr i nc i p a l l y  members of t he  thor i um and uran i um d ec ay c ha i ns  and i nc l u de  over 25  

d i fferent rad i on uc l i des ( Bu h l  19S2 ) . 

Some of t he  major emi s s i ons are l i sted be l ow .  

Mi croc ur i es Re l eased 

R ad i onuc l i des per Year 

Uran i um-23S so 
Uran i um-2 34 so 
Thori um-232  33  

Tho r i um-22S  33  

Thor i um-2 30 40 

Rad i um-22S  50  

Rad i um-224  50  

R a d i um-226  60 

R adon-222  1 6 , 000 

Po l on i um-2 10 200 

Lead -210 200 

R ad i o l ogi c a l  Doses 

A l l Opt i on s .  Rad i at i on doses from dep l eted uran i um re l eases wi l l  be appro x i mate l y  t he  s ame as those  

from current operat i ons . The dose  est i m at es presented h ere  were c a l c u l ated u s i n g  t he  computer  mod e l  

A I RDOS -EPA ( Moore 1979 ) . These dose est i mat es are h i gher t h an t hose g i ven i n  Sect i on 3 . 2 . 6 . 1  bec ause of 

add i t i on a l  conserv at i v e  as s umpt i ons  made i n  t h ese  c a l c u l at i o n s  to  maxim i ze t he  poten t i a l  future  dose .  The 

max imum 50 -year dose comm i tment is 3 . 1  m i l l i rem to bone per year of expos ure for the max i mum exposed 

i nd i v i du a l . Th i s  dose i s  0 . 2  percent of t he  Rad i at i on Protect i on St and ard ( U SDOE 19SOA ) ,  and 1 . 1 percent 

of the n at ura l  bac kground dose .  The maxi mum theoret i c a l  50-year pop u l at i on dose comm i tment to bone i s  

2 . 5  person- rem per year ( Buh l 19S2 ) .  

The cont i n ued constant re l ease rate for t r i t i um of 0 . 1  c u r i e  a year wou l d  res u l t i n  a 50-year dose  

comm i tment of  l ess  t h an 0 . 0 1 mi l l i rem to  t h e  who l e  body per  year of  exposure  to t h e  max i mum exposed 

i nd i v i du a l , wh i ch is l ess t h an 0 . 00 1  percent of the Rad i at i on Protect i on St andard ,  and a 50-year 

popu l at i on dose commi tment to who l e  body of 0 . 00005 person -rem per year from a l l tr i t i um re l eases  

( Bu h l  19S2 ) .  

Co a l - F i red Power P l ant  

The  organ whose  dose is  the l argest fract i on of i ts Rad i at i on Protect i on Stand ard i s  bone .  The 

max i mum exposed i n d i v i du a l  wou l d  rece i ve a 50-year dose commi tment t o  bone of 0 . 02 mi l l i rem for each year 

of exposure ,  or 0 . 001 percent of the Rad i at i on Protect i on Stand ard ( USDOE 19SOA ) . The an n u al 50-year 

popu l at i on dose  commi tment to bone wo u l d  be 0 . 19 person-rem per ye ar ( B u h l 19S2 ) . 
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Rad i o l o g i c a l  Effects 

A l l Opt i ons . An average member of the  p ub l i c  w i th i n  an SO-k i l ometer ( 50-m i l e ) rad i us of the  P antex 

P l ant wou l d  i ncur  an added l i fet ime r i s k  of c ancer of l ess  th 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 the rout i ne re l ease of dep l eted uran i um and tr i t i um .  The add ed r i sk of 

genet i c  d i s order i n  al l s ubsequent generat i ons  is l ess than 1 d i sorder in a b i l l i on offspr i n g  per year of 

exposure . These r i sks  are l ess t h an 0 . 001 percent of n at ural  b ac kground rad i at i on rates . These 

conc l us i ons  are based on the  f i e l d  stud i es undertaken in  s upport of  th i s  imp act statement , as  we l l  as 

e st imat es of f uture effects u s i ng projected rel ease rates and computer mode l i ng ( B u h  l 1982 ) . 

Coa l -F i red Power P l ant 

Emi s s i ons of n atura l l y  occurr i ng rad i oact i v i ty from the coa l -f i red power p l ant wou l d  res u l t  i n  an 

added r i s k  of c ancer mort al i t y  of l es s  th an 1 ch ance i n  a b i l l i on per year of expos ure . The added r i s k  of 

genet i c  d i sorders in offsp r i n g  in a l l s ubsequent generat i ons is l ess t h an 1 d i sorder in a b i l l i on 

offspr i n g  per ye ar of expos ure . These r i s ks are l ess  than  0 . 00 1  percent of those est imated to occur from 

one ye ar ' s  exposure to n at ural b ac k ground r ad i at i on ( Buh l  1982 ) . 

So l i d  R ad i o act i ve Wastes 

So l i d rad i oact i ve wastes w i l l  cont i nue to be pack aged and s h i pped to the Nevada  Test S i te for 

d i spos al . 

4 . 1 . 6 . 2 I owa Army Ammun i t i on P l ant--Env i ronment al  R ad i at i on and R ad i oact i v i ty 

R ad i o act i ve R e l e ases 

Re l ocat i ng p art or al l of the nuc l ear weapons operat i ons to the I owa Army Ammun i t i on P l ant wou l d 

res u l t  i n  three sources of rad i o act i ve emi s s i ons . These sources are smal l atmospher i c  re l e ases of 

dep l eted u r an i um from dyn ami c  test i ng ,  tr i t i um re l eases from f ac i l i ty operat i ons , and natura l l y  occurri ng  

r ad i oact i v i ty from the  coa l - f i red power p l ant ( Bu h l  1982 ) . 

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 , the maxi mum 50-

year dose commi tment of the  max i mum exposed i nd i v i du a l  and the  maxi mum 50-year popu l at i on dose comm i tment 

wou 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 each ye ar of exposure . 

The max i mum i nd i v i du a l  bone dose i s  0 . 2  percent of the  Rad i at i on Protect i on St and ard ( U SDOE 1980A ) and 

0 . 9  percent of natural  b ac kground bone dose . The 50-year dose commi tments to a l l  other org ans are l ess  

than  0 . 2  percent  of the Rad i at i on Protect i on St and ard . 

These doses wou l d  be accomp an i ed by a red uct i on at the  P antex P l ant of max i m um i n d i v i d ua l  and 

popu l at i on 50-ye ar dose commi tment s .  The doses at the P antex Pl ant after re l oc at i ng operat i ons  to the 

I owa Army Ammun i t i on P l ant are d i s cussed i n  Sect i on 4 . 1 . 6 . 4 .  

R ad i o l og i ca l  E ffects 

If  a l l nuc l ear weapons operat i ons were performed at the I owa Army Ammun i t i on P l ant , t here wou l d  be an 

average  added l i fet i me r i s k  of c ancer mort a l i ty of l ess  t h an 1 ch ance in a b i l l i on per ye ar of exposure 
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and added average r i s k  of genet i c  d i sorder i n  offspr i ng of l ess  than  1 d i sorder i n  a b i l l i on offspr i ng  per 

year of exposure . The added r i s ks  wou l d  be c aused pr i n c i p al l y  by the rel ease of dep l eted u r an i um i n  

exp l os i ve test i n g and from the  re l ease  of n atura l l y  occurr i ng rad i onuc l i des i n  coal . Th i s  wo u l d  be 

accomp an i ed by a reduct i on in  the  Amar i l l o area of the added r i sk of c ancer mort a l i ty and of genet i c  

d i sorder i n  offspri n g .  Th ese  r i s k s  are g i ven i n  Sect i on 4 . 1 . 6 . 4 .  

The added r i sks of c ancer and genet i c  d i sorder i n  offspr i n g  to the SO-k i l ometer { 50-mi l e ) popu l at i on 

around the  Iowa Army Ammu n i t i on P l ant wou l d  be l ess  than 0 . 001 percent of those from one year ' s  exposure 

to n atura l  b ackground rad i at i on ( Buh l  1982 ) . 

Sol i d  R ad i o act i ve Wastes 

A program for hand l i ng so l i d  r ad i oact i ve wastes wou l d  be estab l i s hed s i m i l ar to the  ex i s t i ng program 

at t he  Pantex P l ant . Al l so l i d  rad i oact i ve wastes wou l d  be pack aged and sent to an approved rad i o act i ve 

waste d i sposal  s i te or t he  Nevada  Test S i t e .  

4 . 1 . 6 . 3  H anford S i te--E n v i ronmenta l  R ad i at i on and R ad i o act i v i ty 

Rad i oact i ve Re l eases 

R e l o c at i ng a l l nuc l ear weapons oper at i ons to the Hanford S i t e  wou l d  res u l t  i n  three new sou rces of 

rad i o act i ve emi s s i on s . The s e  wou l d  be smal l atmosph er i c  re l e ases of dep l eted uran i um from dyn am i c  

test i n g ,  t r i t i um re l e ases from oper at i o n s ,  and n atura l l y  occurr i ng r ad i oact i v i ty from the  coa l -f i red power 

p l ant . 

R ad i o l ogi c a l  Doses 

The H anford S i te a l tern at i ve wou l d  res u l t  i n  smal l proj ected doses from operat i ona l  re l eases of 

rad i o act i ve mater i al s .  Th e maxi mum i nd i v i du a l  and popu l at i on 50-year dose comm i tments are 0 . 3 5  m i l l i rem 

to bone and 0 . 4  person-rem to bone,  respect i ve l y, for each year of exposure . Th i s  max imum i nd i v i dual  bone 

dose is 0 . 02 percent of the Rad i at i on Protect i on St and ard { USDOE 1980A ) . Al l other organ 50-year dose 

comm i tment s ,  i nc l ud i ng who l e  body, are smal l er percentages of t he i r  respect i ve R ad i at i on P rot ect i on 

Stand ard ( Bu h l  1982 ) . Rad i at ion  dose at the  Pantex P l ant after re l oc at i on of operat i ons  i s  d i s cussed i n  

Sect i on 4 . 1 . 6 . 4 . 

R ad i o l og i c a l  Effects 

Re l ocat i on of n u c l ear weapons operat i ons  to the  H anford S i te wou l d  resu l t  i n  an added l i fet i me r i s k  

o f  c ancer mort a l i ty t o  an average member o f  t h e  pub l i c  l i v i n g  w ith i n  80 k i l omet ers { 50 mi l es )  o f  the  

proposed 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  each  year of  exposure . The  correspon d i ng  added 

r i sk of genet i c  d i sorder in offspr i n g  i n  the Hanford S i t e  area  is est imated to be  l ess  than 1 d i sorder i n  

a b i l l i on offspr i ng .  Over 99 percent of t h e  added r i sks  wou l d  res u l t  from re l eases o f  dep l eted u r an i um i n  

exp l os i ves tes t i n g  and t he  re l ease  o f  n atur a l l y  occurr i n g  rad i onuc l i des i n  coal . Th e r i s ks  of c ancer 

mort a l i ty and genet i c  d i sorder i n  offspri ng are l ess  t h an 0 . 001 percent of those from a 1 -year exposure to 

n atura l  background rad i at i o n .  Th i s  wou l d be  accomp an i ed by a reduc t i on of r i s k s  i n  the Am ar i l l o  area  as 

d i scussed in Sect i on 4 . 1 . 6 . 4 .  
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Sol i d  R ad i o act i ve Wastes 

A program for h an d l i n g  these add i t i onal  so l i d  rad i o act i ve wastes at Hanford S i te wou l d  be  

estab l i s hed . These wastes wo u l d  be  pack aged and  d i sposed of  at  Hanford S ite  or some other  approved 

rad i o act i ve waste d i spo s al area.  

4 . 1 . 6 . 4  Termi n at i on--Env i ronment a l  R ad i at i on and R ad i o act i v i ty .  

There wou l d  b e  essent i a l l y n o  rad i o ac t i ve re l eases from t h e  P antex P l ant after re l ocat i on o f  

operat i ons  to al tern at i v e s i tes . It i s  as s umed t h at t he  f i r i ng s i tes and burn i ng ground wou l d  be  

decontam i n at ed to  background l eve l s .  Decont am i n at i on of t hese areas wou l d  e l im i n ate  a source of dep l eted 

u r an i um t h at cou l d  be resuspended from the  so i l and transported offs i te .  

Mi n ute r ad i o act i ve mater i al  re l eases may occur from resu spen s i on o f  s o i l  d u r i n g  exc av at i on o f  t he  

f i r i ng s i t es and  burn i ng ground , but t hese  re l eases wou l d  be  neg l i g i b l e  because  of proced u res for  

contro l l i ng d u st . 

R ad i o l og i c a l Doses 

S i nce rad i o act i ve re l eases from the  P antex P l ant wou l d  be neg l i g i b l e , the  o n l y  poss i b l e  rad i at i on 

doses wou l d  res u l t  from depl eted u r an i um ,  and to a l ess er extent from tr i t i um ,  as s umed to have  been 

depo s i ted offs i te d u r i n g  p ast operat i ons . E ven though measurements c annot d etect any offs i te i ncrements 

of  uran i um or tri t i um above natura l  background ( Sect i on 3 . 2 . 6 . 1 ) , th i s  eval u at i on as s umed some must h ave  

been depo s i ted and  computer mode l i ng was u sed to e st i mate the  amounts . B ased on these  theoret i c al  

c a l c u l at i ons , the  organ rece i v i ng the h i ghest fract i on of the Rad i at i on Protec t i on St and ard is  bon e .  
The 50-year  dose comm i tmen t  t o  bone for the max i mum exposed i nd i v i du a l  was es t i ma ted t o  b e  l ess  than  

0 . 01 m i l l i rem per  year o f  expos u re .  Th i s  bone dose i s  l ess  than 0 . 001 percen t of the Rad i a ti on P rotect i on 

Stan d ard and is approx i mate l y  0 . 001 percent of the dose to bone from n at ural  b ac k ground rad 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 exposure for t h e  

popu l at i on l i v i n g  wi th i n  a n  SO-k i l ometer ( 50-m i l e )  rad i u s  of the  Pantex P l ant . Th i s  d o s e  i s  l ess  t h an 

0 . 001 percent of the n atural  background rad i at i on dose to bone recei ved by t h i s  popu l at i on .  

R ad i o l og i c a l  Effects 

The aver age added r i sk of both c ancer mort a l i ty and of gen e t i c  d i sorder in offs p r i ng for t h e  

popu l at i o n  l i v i n g  wi th i n  80 k i l ometers ( 50 mi l es )  of the  Pantex Pl ant wo u l d  be  l ess  t h an 1 ch ance  i n  a 

b i l l i on per year of expos ure . The c ancer and genet i c  r i sks are l ess t h an 0 . 001 percent 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 on from one year ' s  expos ure to background rad i at i on .  

4 . 1 . 7  Energy Resources 

4 . 1 . 7 . 1  P antex P l ant--Energy Resources 

Tab l e  4 . 1 . 7 . 1 -1 s hows the  total energy requ i rements predi cted for the vari ous opt i ons ( Schnurr  

1 982A ) . Any construct i on opt i on wi l l  res u l t in  an  energy s av i ngs  for operat i o n s  because new faci l i t i es 
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1 .  
2 .  
3 .  
4 .  

TABLE 4 . 1 . 7 . 1 - 1  

TOTAL ENERGY CONSUMPT I ON FOR PANTEX PLANT OPTI ONS* 
( expres sed as mi l l i o n k i l owatt hours ) 

Opt i o n  Natura l  G as E l ectri c i ty 

New c o nstruc t i o n  7 5  37  
Major  upgrade 83 44 
M aj or repl ac eme nt 6 1  3 6  
Ex i st i ng faci l i t i es 1 1 2  4 1  

Total  

1 1 2  
1 2 7  

97 
1 53  

*Based on  the h e at i ng a nd cool i ng req u i reme nts for  al l f ac i l i t i es p l us proces s 
e nergy co nsumpt i o n .  

wo u l d  b e  b u i l t  t o  meet Dep artme nt o f  E nergy B u i l d i ng E nergy Performa nce St a nd ardS ( USDOE 1978 ) . I t  i s  

ass umed that cei l i ng i ns u l at i o n  and a n  automated e nergy management system wi l l  b e  added to the rema i ni ng 

o l d  b u i l d i ngs . Pred i c ted total  annual  e nergy use for the P a ntex P l ant opt i o ns were obta i ned by add i ng the 

a n n ua l  l i gh t i ng and process e nergy co nsumpt i o n  to  the  heat i ng and coo l i ng e nergy req u i rements . 

The peak demand for e l ectr i c i ty i n  1980 was 7 , 800 k i l owatts . The co a l -f i red cog e nerat i o n p l ant 

wo u l d  produce  2 , 900 k i l owatts of e l ectr i c i ty .  Th e add i t i o n of that  p l ant al o ng w i th  proposed e nergy 

co nser v at i o n  meas ures wou l d  reduce demand for e l ectr i c i ty ge nerated offs i te by more t h a n  50 perce nt . 

4 . 1 . 7 . 2  I owa Army Ammu n i t i o n  P l a nt--E nergy R esources 

For Opt i o n 1 ( p art i al r e l oc at i o n )  t he  ass umpt i o n is  made t h at e nergy c o nservat i o n meas u res are 

appl i ed to o l d  b u i l d i ng s at both the  Pantex  P l ant and the  Iowa Army Ammu ni t i o n  P l a nt and t h at the  new 

co nstruct i o n  meets b u i l d i ng e nergy performance st and ards . For Opt i on 2 ,  the tota l l y  new p l ant i s  s i m i l ar 

to Pa ntex P l ant Al ternat i ve ,  Opt i o n 3 .  Based o n  these as s umpt i o ns ,  t he  res u l t s  of t he  e nergy ut i l i z at i o n  

ana l ys i s  are present ed i n  Tab l e  4 . 1 . 7 . 2 - 1 . 

TABLE 4 . 1 . 7 . 2 - 1  

TOTAL ENERGY CONSUMPTION* FOR I OWA ARMY AMMU N I T I ON P LANT OPT I ONS  
( expres sed as  mi l l i o n  k i l owatt ho urs ) 

Opt i o n  

P art i al re l ocat i o n** 
Tot a l  rel ocat i o n  

N atura l  Gas 

99 
82 

E l ectr i c i ty 

46 
43 

Total  

145 
125 

*Based on  the heat i ng and coo l i ng req u i reme nts for a l l fac i l i t i es p l us process 
e nergy consump t i o n .  

**Th i s  i nc l udes u s age a t  both t h e  Iowa Army Ammu ni t i o n  P l a nt and t h e  Pant ex P l a nt . 
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Th e peak demand for e l ectr i c i ty generated off s i te wou l d  be i n  t he  range of 5 , 000 to 8 , 000 k i l owatts 

for Opt i on 1 and l ess  t h an 2 , 500 k i l owatts for Opti on 2 .  Th i s  cou l d  be sup p l i ed by the Un i on E l ectr i c  

Comp any o f  St . Lou i s  w i thout add i t i on a l  generat i ng capac i ty.  The demand at the Iowa Army Ammu n i t i on P l ant 

wou l d  be about 0 . 1  percent of Un i on E l ectri c ' s  total generat i ng c ap ac i ty of 6 . 967  m i l l i on k i l owatt s .  

For Opt i on 2 ,  the add i t i on of the  coa l -f i red cogener at i on p l ant wou l d  repl ace n atura l  g as as an 

energy source w i th  coa l . Th e cogener at i on pl ant wou l d  prov i de steam for heat i n g  and process u s e ,  as we l l  

as e l ectr i ca l  energy at a rate of 2 , 900 k i l owatts . 

Effects i n  the v i c i n i ty of the P antex P l ant expected after re l ocati ng operat i ons at the I owa Army 

Ammun i t i on Pl ant are d i scussed  i n  Sect i on 4 . 1 . 7 . 4 .  

4 . 1 . 7 . 3  H an ford S i te--Energy Resources 

The H anford S i t e  Al ternat i ve ( tot a l  re l ocat i on ) req u i res the construct i on of al l new f ac i l i t i e s .  The 

total  energy requ i rements for th i s  a l ter n at i ve are g i ven  in  Tab l e  4 . 1 . 7 . 3- 1 .  

The add i t i on o f  a coa l - f i red cogener at i on p l ant wou l d  pro v i de al l steam req u i rements and 2 , 900 

k i l owatts of e l ect r i ca l  energy . Th e peak demand for offs i te e l ectr i c i ty wou l d  be approx imat e l y  1 , 000 

k i l owatts . Th i s  cou l d  be s upp l i ed by the Bonnev i l l e  Power Admi n i strat i on system ( total 1981 generat i ng 

c apac i ty ,  1 7  m i l l i on k i l owatts ) wi thout add i t i on a l generat i ng  c ap ac i ty .  

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 h e  Hanford S i te 

are d i scussed i n  Sect i on 4. 1 . 7 . 4 .  

4 . 1 . 7 . 4  Term i n at i on --Energy Resources 

No energy for h e at i ng and cool i ng at the· P antex P l ant wou l d  be requ i red . The net an nua l  energy 

s av i ng comp ared to the "no act i on "  al ternat i ve wo u l d be 153 mi l l i on k i l owatt hours . 

Opt i on 

TABLE 4 . 1 . 7 . 3- 1  

TOTAL ENERGY CONSUMPTION  FOR  HANFORD S I TE AL TERNAT I VE *  
( expressed a s  m i l l i on k i l owatt hours ) 

Natura l  Gas E l ectr i c i ty 

Tot al re l ocat i on 69 35 

Tot a l  

104 

*Based on the  h eati ng  and coo l i ng req u i rements for a l l fac i l i t i es p l us process  
energy consumpt i on .  
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4 . 1 . 8  Empl oyment and Popu l at i on 

4 . 1 . 8 . 1  P antex P l ant --Emp l oyment and Popu l at i on 

Opt i on 1 ( New Construct i on )  

The comb i ned construct i on and operat i n g  emp l oyment l ev e l s  at the P antex P l ant wi l l  i nc rease by 

approx i mate l y  8 percent abo ve  current l eve l s .  In v i ew of the re l at i v e l y  smal l i ncrease  i n  the enti re 

Amar i l l o trade area ( 11 co u nt i es :  H art l ey, Moore ,  Hutch i nson ,  O l dh am ,  Potte r ,  C arson , Deaf Smi t h , R and a l l ,  

Armstron g ,  Castro , and Swi s h er ) , no negat i ve popu l at i on i mp acts  are projected from construct i on or 

operat i on acti v i t i es .  In a l l  pro b ab i l i ty,  work force requ i rements c an be met by the l oc al res i dent l abor 

s u p p l y  ( R app  1982 ) . 

Opt i on 2 ( Major U pgrad e )  

Al l l abor force req u i rements co u l d  b e  met by l oc al workers ; thus , no  negat i ve popu l at i on i mpacts are 

p rojected . I f  the proj ect i s  constr ucted over a 5-year per i od ,  the b as i c  emp l oyment i s  proj ected to peak 

at 1 , 000 jobs i n  the t h i rd year construct i o n .  Nonbas i c  emp l oyment wo u l d  add 680 s erv i ce-re l ated jobs . 

However , i f  the  s ame tasks  are comp l et ed i n  8 years , emp l oyment wou l d  be abo ut 858 b as i c  workers  and 
583 nonbas i c  workers . The opera t i n g  work force wou l d r i s e  from the  persent 2 , 400 workers to appro x i mate ly  

2 , 600 emp l oyees (TEC  1982 ) . 

Opt i on 3 ( Major Rep l acemen t )  

There wou l d  be  few, i f  any, s i gn i f i c ant pop u l at i on c h an ges i n  t he  Amar i l l o  trade area from e i ther t h e  

5 - o r  8-year constr uct i o n  scenar i os eva l u ated for th i s  opt i on . Sever a l  l oc al off i c i a l s be l i ev e  a n  amp l e  

s u p p l y  of work ers c an be  found w i t h i n  commut i ng d i stance ( R app 1982 ) . However ,  an extreme c ase  scen ari o  

p roj ects the i nm i g rat i on o f  a bout  2 , 1 10 bas i c  and  nonbas i c  workers , add i ng a tota l o f  5 , 800 workers and  

t h e i r  f ami l i es to  the  are a .  The  construct i on cou l d  res u l t  i n  a t emporary i ncrease of  about 2 percent i n  

the  popu l at i on of the  Amar i l l o trade area under extreme cond i t i on s .  As w i t h  Opt i on s  1 and 2 ,  t he  

permanent operat i ng work force wou l d  i ncrease by 200 jobs  ( TEC 1981 ,  TEC  1982 ) . 

Opt i on 4 ( No Act i on )  

No new pop u l at i on and emp l oyment i mp acts wou l d  occur . 

4 . 1 . 8 . 2  I owa  Army Ammu n i t i on P l ant --Emp l oyment and Popu l at i on 

Opt i on 1 ( Part i a l  R e l oc at i on ) 

No negat i ve emp l oyment or popu l at i on impacts are expected . To compl ete the  proj ect i n  2 ye ars ,  t he  

construct i o n  wor k  force wo u l d  emp l oy an  est i mated 100  bas i c  wor kers and  68 non b as i c  workers  d ur i ng  peak 

construct i on per i ods . If the  s ame project were compl eted i n  3 year s ,  peak emp l oyment wou l d  l eve l  off at 

85  b as i c  and 58 non b as i c  wor k ers . The permanent operat i ng work  force i s  projected to add 1 , 000 new jobs 

at Bur l i ngton and 100 new jobs at Amar i l l o .  The res i dent l abor supp ly  is  adeq u ate to meet al l needs 

w i thout  i nm i g ra t i on of  new popu l a t i o n  ( Rapp 1 982 ) . 
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Opt i o n  2 ( Tot a l  Re l ocat i o n )  

N o  negat i ve pop u l at i on c hanges are projected even u nder t he  hypot h et i c al ext reme case sce nari o .  

D ur i ng the  peak construc t i o n  per i od ,  the  popu l at i o n  coul d b e  expected to ri se l ess  th an  5 perce nt above 

the 1980 c e ns us cou nt i n  the southeast I owa trade are a .  Th i s  eval u at i o n  cons i dered the i mp l i c at i o n  of 

comp l et i ng the  construc t i o n  i n  e i ther  5 or 8 years . The fa i r l y  l arge co nstruct i o n  work  force requ i red to 

comp l ete t he project i n  5 years wou l d  emp l oy appro x i mate l y  1 , 800 b as i c  workers a nd  1 , 224 no nbas i c  workers 

d u r i ng peak per i ods . I n  contrast , an 8-year per i od wo u l d  emp l oy an est imat ed 1 , 526  bas i c  and 1 , 038 

nonb a s i c  workers . The extreme c ase  sce nar i o  projects i nm i grat i on of  740 s i ng l e workers and about  1 , 400 

f am i l i es tot a l i ng abou t  5 , 100 perso ns , i nc l ud i ng 960 schoo l - age  ch i l dre n .  The expect ed d i s tr i b ut i o n  of 

i nm i grant  wo rkers and fam i l i es projects a one- t i me g rowth i n  popu l at i on of l es s  than  8 percent  i n  B ur l i n gton 

and West Bur l i ngton and a 4 . 6  percent i ncrease i n  schoo l e nro l l me nts . Th e ba l ance of the new growth i s  

projected i n  set t l eme nt p atterns s i mi l ar t o  the  pres e nt I owa Army Ammu ni t i o n P l ant work force .  Th i s  

growth i s  wi t h i n accept ab l e  annua l  growth g u i d e l i nes , as d i scussed i n  detai l i n  Rapp 1982 ( I JS 1980A , I JS 

1981B ) .  

Upon comp l et i on ,  the  new p l ant wo u l d  emp l oy a permanent work force of 2 , 600 workers . The l abor force 

( except for spec i a l s k i l l s )  wou l d  be f i l l ed by l oc a l  res i de nt s  pres e nt l y  fo u nd w i th i n commut i ng d i stanc e  

of t h e  p l ant s i te ( I JS 1981A) . 

Effects i n  the v i c i ni ty of t he  P a ntex P l ant expected aft er re l ocati ng operat i o ns at t he  I owa Army 

Ammu ni t i o n  Pl a nt are d i s c u ssed i n  Sect i o n 4 . 1 . 8 . 4 .  

4 . 1 . 8 . 3  H anford S i te--Emp l oyme nt a nd Popu l at i o n  

The Tri -C i t i es t r ade area ( Fr a nk l i n  and Benton  Cou nt i es )  cou l d  supp ly  the  c o nstruct i o n  work force 

requ i red for construc t i o n  act i v i t i e s .  Th i s  is p art i c u l ar l y  true  i n  v i ew of the  canc e l l at i o n  of proposed 

c o nstruct i o n  act i v i t i es of the Was h i ngton  P ub l i c  Power Supp l y  Syst em . 

I n  the s ummer of 1980,  Was h i ngton P u b l i c  P ower S upp ly  System emp l oyed a t emporary construc t i on work 

force t h at was near l y  three t i mes the s i ze of the l argest requ i rement proj ected to  construct  a new pl ant . 

A dec i s i o n  to re l oc ate nuc l ear weapons operat i o ns at Hanford S i te wo u l d  perm i t  an order l y  trans i t i on of 
needed workers wi th l i tt l e  o r  no  i nm i g ra t i on of  cons truct i on workers to the Tr i - C i t i es trade area 

( WES 1982 ) . 

Th i s  e v al u at i o n cons i dered 5- and 8-year s cenar i os . The shorter per i od i s  project ed to emp l oy 1 , 800 

b as i c  wor k ers and 1 , 224 no nbas i c  workers d ur i ng peak construc t i o n  peri ods . The 8-year scenar i o  wou l d 

emp l oy about 460 fewer workers . The extreme c ase scenar i o  wou l d  represent about a 3 . 9  percent net growth 

i n  the tota l  popu l at i o n  of the Tr i -C i t i es trade  area over the 1980 cens u s  cou nt ( R app  1982 ) . 

Upon comp l et i on of the  c o nstruct i o n , the  new p l ant wou l d  emp l oy a permane nt work force of 2 , 600 . The 

job req u i rements are expected to be f i l l ed by l oc a l  workers (WES 1982 ) . 

Effects i n  t he v i c i ni ty of t he  P a ntex P l ant expected after re l ocat i ng operat i o ns at the  H a nford S i te 

are d i scussed i n  Sect i o n  4 . 1 . 8 . 4 .  
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4 . 1 . 8 . 4  Term i n at i o n --Emp l oyment and Pop u l at i o n  

Termi n at i on o f  nuc l ear weapons operat i ons at t he  P antex P l ant wo u l d  re s u l t i n  t h e  d i rect l oss o f  

2 , 400 j o b s  at t he  Pantex P l ant . As each Pantex P l ant job  generates about 1 add i t i on a l  job , t h e  

termi n at i on wo u l d  a l so i mp act another 2 , 400 workers i n  t he  Amari l l o trade are a .  Therefore,  t h i s  

a l t ernat i ve wo u l d  affect 4 , 800 workers o r  about  5 . 5  percent o f  t h e  l abor force i n  t h e  Amar i l l o trade area 

and about 4 . 7  percent of the l abor force res i d i ng wi t h i n  commut i ng d i s t ance of t he P antex P l ant ( R app 

1982 ) . 

4 . 1 . 9  Econom i c s  

4 . 1 . 9 . 1  P antex P l ant --Econom i c  As sessment 

Opt i on 1 ( New Con struct i on )  

No negat i ve economi c i mp acts are projected . Emp l oyment of an e s t i mated 459 b as i c  construct i on 

workers  and 312  non bas i c  workers  wo u l d  add a tota l  of $18 . 4  mi l l i on i n  an n ua l  p ayro l l s  dur i n g  t he  peak 

construct i on per i o d .  The n ew p ayro l l s  wou l d  add approx imat e l y  0 . 5  percent to the tota l  retai l s a l es 

reported for t he  Amar i l l o trade area  i n  1981 . The l oc a l  s h are of supp l i es and construc t i on mat eri a!  

purch ases h as not been determ i ned ( R app 1982 ) .  

Th i s  Opt i on wou l d  add about 200 new permanent jobs at the  P antex P l ant . The 8 . 3  percent i ncrease 

over  present Pantex P l ant l ev e l s  i n  both bas i c  and nonbas i c  ann u a l  payro l l s  tota l s near l y  $8 . 7  mi l l i on .  

The econom i c  benef i t  i n  terms of ret a i n  s a l es cou l d add about 0 . 3  percent to retai l s a l es of the area 

( R app 1982 ) . 

Opt i on 2 ( Major Upgrad e )  

No negat i ve econom i c  impacts are projected . Total annual  p ayro l l  and re l ated economi c benef i ts wou l d  

range  from $34 mi l l i on t o  $40 mi l l i on ,  depend i n g upon l ength  o f  t he  construct i on per i od ( 5  ye ars o r  8 years ) .  

S i mi l arl y ,  re ta i l  s a l e s  i n  the Amar i l l o trade area cou l d  i ncrease appro x i ma te l y  1 . 0  percent to 1 . 2  percen t  

above t h e  1 981  tota l  s a l es ( Rapp 1 98 2 ) . 

T h i s  opt i on al so wou l d  add 200 new permanent jobs ,  re s u l t i ng i n  comb i n ed bas i c  and nonbas i c  annua l  

p ayro l l s  est i mated to tota l  $8 . 68 m i l l i o n .  The i ncrease wo u l d  add  on l y  0 .3  percent to  t he  tota l  ret a i l 

s a l es i n  the  t rade area ( Rapp 1982 ) .  

Opt i on 3 ( Major Rep l acemen t )  

No negat i ve econom i c  i mp acts are projected . The annual  p ayro l l  for t h e  peak construc t i on act i v i ty 

v ar i es wi t h  t he  l ength  of t he  construct i on per i od ( 5  to 8 ye ars ) .  Th us , peak  ann u a l  payro l l s  co u l d  range 

from $49 m i l l i on to $64 m i l l i o n .  Ret a i l s a l es are projected to range between 1 .  4 percent to 1 .  9 percent 

abo ve  the 1981 tot a l s in the Amari l l o  trade area  ( Rapp 1982 ) . 

As wi th P antex P l ant Opt i ons 1 and 2 ,  t h i s  opt i on wou l d  add on l y  200 new permanent jobs res u l t i ng i n  

an i ncrease i n  bas i c  and nonbas i c  ann u a l  payro l l s  tota l l i ng $8 . 7 mi l l i o n .  The i ncrease wou l d  add on l y  

0 . 3  percent t o  t h e  tota l  ret a i l sa l es i n  t h e  Amari l l o trade area ( R app 1982 ) .  
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Opt i on 4 ( No Act i on )  

No negat i ve econom i c  impacts are projected . The peak ann u al p ayro l l  for construct i on a l ready 

underway wou l d  be about $8 . 7  mi l l i on .  Ret a i l s al es wou l d  be about 0. 3 percent above  t he  1981 l eve l  i n  t he  

Amar i l l o trade  area.  

4 . 1 . 9 . 2  I owa Army Ammu n i t i on P l ant --Econom i c  Assessment 

Opt i on 1 ( P art i a l Re l ocat i on )  

No negat i ve econom i c  i mpacts are projected . 

A 2 -year construc t i on scen ar i o  generates $4 . 4  m i l l i on i n  annua l  p ayro l l s  d u r i ng peak construct i on 

years vers us  a $ 3 . 7-mi l l i on peak year p ayro l l  i n  a 3-year scen ar i o .  I ncreases i n  ret a i l s a l es wou l d  be 

about 0 . 3  percent i n  the  South east I owa t rade area ( R app 1982 ) .  

P art i a l re l ocati on wou l d  add approx i mate l y  1 , 000 permanent new jobs at t he  I owa Army Ammu n i t i on 

P l ant . The i ncrease al most exact l y  doub l es t he  current Iowa Army Ammun i t i on Pl ant work  force and wo u l d 

res u l t  i n  an economic benef it  of $37 mi l l i on i n  bas i c  and non b as i c  ann u a l  p ayro l l s .  The econom i c  benef i t  

i n  ret a i l s a l es wou l d  add about 2 . 8  percent t o  the  1981 ret a i l s a l es o f  t h e  So utheast  Iowa trade area 

( R app 1982 ) . 

Opt i on 2 ( Tota l  R e l oc at i on )  

No negat i ve econom ic  i mp acts are projected for t he  area .  

The eva l u at i on con s i d ered comp l et i on of the  project i n  two t i me frames , e i t h er 5 years o r  8 years . 

The  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  peak construc t i on ye ars . P ayro 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 construct i on years and re l ated ret a i l  s a l es wo u l d  v ary from 

5 . 1  percent to 6 . 0  percent abov e  the  1981 l eve l  reported for t h e  So utheast  Iowa trade area  ( R app  1982 ) . 

Upon comp l et i on ,  the  new p l ant wou l d  emp l oy about 2 , 600 permanent work ers . The new p ayro l l generat ed 

by these permanent  jobs  at the  p l ant and near ly  2 , 600 nonbas i c  jobs  i s  est i mated to tota l  $96 mi l l i o n  

ann u a l ly  ( R app 1982 ) . Reta i l s a l es i n  the  Southeast I owa trade  area  wou l d  i ncrease a n  est imated 7 . 6  

percent above  t h e  1981 l eve l s .  

I n  Amar i l l o ,  the  effects of c l o s i n g  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 te--Econom i c  Assessment 

No negat i ve econom ic  impacts are projected . 

The eva l u at i on con s i d ered comp l et i on of construct i on i n  e i t her 5 or 8 years . Total  annua l  p ayro l l s  

are pro j ected to  range between $70 m i l l i on to $83 m i l l i on .  Si m i l ar l y ,  reta i l  s a l es i n  t h e  trade area are 

projected to r i se from 3 . 6  percent to  4 . 3  percent above 1981 l eve l s .  Imp l emen t at i on of t h i s  opt i on c annot 

i gnore the  rea l i ty of dec l i n i ng construc t i o n  at t h e  Hanford S i t e ,  wh i ch recent l y  emp l oyed a wo rk  force 

three t i mes the s i ze of t h at projected in the extreme c ase scenar i o .  Current construct i on act i v i t i es 
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prov i de t he  potent i a l for an economi c "bust  cyc l e" by 1983 . However , re l oc at i on of n u c l ear we apons 

operat i ons at H anford S i te cou l d  reduce the  potent i a l bust by s l owi ng the pop u l at i on dec l i ne w i th n ew 

con struct i on opport u n i t i es i n  t he  Tr i -C i t i es trade area  ( Rapp 1982 ) . 

The n ew p ayro l l  generated by 2 , 600 permanent jobs at the  P l ant and n e ar l y  2 , 600 non b as i c  j o bs i s  

e s t i mated t o  tot a l  over $ 1 1 4  mi l l i o n  ann u a l l y . The new payro l l s  wou l d  i n c rease  t h e  ret ai l s al es i n  t h e  

area b y  about 6 . 0 percent above t h e  1981 l evel  ( Rapp 1982 ) .  

Effects 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 the  Han ford S i te are d i scus sed i n  

Sect i on 4 . 1 . 9 . 4 .  

4 . 1 . 9 . 4  Termi n at i on- -Econom i c  Assessment 

S i g n i f i c ant negati ve econom i c  i mp acts are proj ected in the Amar i l l o area  if the P antex P l ant  

operat i ons were  term i n ated . Bas ed upon a rat i o  of buyi ng  i ncome to ret a i l sa l es ( 64 . 5  percent ) ,  c l os i ng 

the P antex P l ant wou l d  cost $54 . 9  m i l l i on to ann ual  reta i l s a l es ( 3  percent of the  1981 tot a l ) i n  t he  

Amar i l l o trade area .  Oth er l o sses  wo u l d  i nc l ud e  approx i m at e l y  $65  thousand per  year i n  Federa l  imp act 

funds paid to the  l oc al school  d i str i cts ( R app 1982 ) .  

The P antex P l ant prov i des i mportant econom i c  stab i l i ty to the  ent i re P an h and l e  Reg i on of Texas . 

A l t hough  i t  i s  d i ff i cu l t  to measure the  f u l l econom i c imp l i c at i ons of term i n at i on ,  espec i a l l y  i n  v i ew of 

the  c u rrent econom i c  c h anges t ak i ng p l ace in the n at i on ,  the acti on wo u l d  negat i ve l y  impact the economy of 

the are a  for at l east 5 years under any fores eeab l e  c i rcums t ances ( Rapp  1982 ) . 

4 . 1 . 10 Commu n i ty R esources 

4 . 1 . 10 . 1  P antex P l ant --Commun i ty R esources 

Opt i on 1 ( New Construct i on )  

No add i t i on al demands on commun i ty resources are projected . 

Opt i on 2 ( M ajor  Upgrad e )  

Al l jobs  w i l l  b e  f i l l ed by l oca l  l abor ; t h i s  avo i ds negat i ve impacts upon commun i ty resources . 

Opt i on 3 ( Major Rep l acement ) 

Hous i ng .  I n  ear l y  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 al s a l so were noted . Therefore , hous i ng short ages may occur in Am ar i l l o  u nt i l mob i l e  

home p ark construct i on c atches up to new demand . In an extreme c ase scenar io  d u r i ng the peak construct i o n  

per i od ,  t he  Am ar i l l o trade are a  wou l d  ga i n approx i mate l y  5 , 800 new res i dents ( an e st imated 740 s i ng l e  

workers and about 1 , 400 fam i l i es ) .  Typ i ca l l y, about 50 percent of m i grant construct i on workers b r i n g  

the i r  mob i l e  homes ; t he  bal ance rent o r  b uy ho us i n g . Approx i mate l y  9 0  percent of t he  m i grant work force 

and f am i l y  members ( about 5 , 200 tot a l ) are expected to l oc ate  in the Amari l l o Stand ard Metropo l i t an 

Stat i st i c a l  area ( Potter and Randa l l Co u nt i es ) . Th i s  w i l l  i ncrease the  popu l at i on 2 . 9  percent above the  

1980 U n i t ed States census  coun t .  T he  ba l ance of  the work force and f am i l i es wou l d  probab l y  l oc ate  i n  
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rura l  areas or i n  Borg er , Canyon , Panhand l e ,  or perh aps Wh i t e  Deer . At Pan h and l e ,  the  l ack  of new hous i ng 

w i l l  req u i re that v i rt u a l ly  al l new growth be accommod ated i n  worker-owned mob i l e homes ( TEC 1 982 ) . 

Ut i l i t i es .  Ut i l i ty ser v i ces i n  the Amar i l l o  trade area are ad equ ate for a l l proposed act i on s  

( Amar i l l o 1979 , Amari l l o  1980 ) . 

E d ucat i ona l  System . No adverse i mp acts are expected w i th i n  the ed u c at i on al systems serv i ng P antex 

P l ant emp l oyees ( R app  1982 ) . Approx imate l y  900 add i t i on a l  students are projected for the Amar i l l o 

I ndependent School  D i str i ct ( an i ncrease of 3 . 4 percent over the 1981 to 1982 enro l l ment ) .  At P an h and l e ,  

youn ger fam i l i es w i t h  few ch i l dren of schoo l  age are expected i f  mob i l e  home s p ace  can be found . The 

extreme c ase s cenar i o  p l aces an e st i mated 25 to 30 add i t i onal  st udents of school  age i n  the commun i ty .  

Th i s  represents a 4 . 4  percent i ncrease  over t h e  c urrent enro l l ment of 687 i n  t he  Pan h an d l e  Independent 

D i str i ct ( R app 1982 ) . 

D ur i ng  the peak construc t i on p er i od ,  another 65 to 70 students of construct i on wor k er f am i l i es are 

expected to be enrol l ed i n  st i l l  other schoo l d i str i cts  wi th i n  commu t i n g  d i st ance of Pantex P l ant . 

Hea l t h  Serv i ces . Heal th ser v i ces i n  the  Amar i l l o  area are con s i d ered adequate  to meet any projected 

growth assoc i ated w i th  al t ern at i ve act i ons  at the Pantex P l ant ( PRPC  1981 ) . 

P u b l i c  S afety Serv i ces . Dur i ng  the con stru ct i on per i od ,  the Amar i l l o Po l i ce and F i re Dep artments 

wi l l  need to add at l east s i x  add i t i on a l  po l i ce off i cers  and f i ve f i ref i ghters  i n  order to mai nta i n t he  

c urrent rat i o  of  p u b l i c  s afety off i cers per c ap i ta .  Dur i ng peak construct i o n ,  commuter traff ic  to  t he  

P antex P l ant may i ncrease  100  percent and ,  therefore , wo u l d  req u i re  add i t i on a l  l aw enforcement bec ause of  

i ncreased conges t i on at  i ntersect i ons and ra i l ro ad cros s i ngs  near the  P l ant . Req u i red c ar pool i ng a nd  

b u ss i ng by  the general  contractor may be j u st i f i ed espec i a l l y  d ur i ng the  peak  construct i on per i od ( R app  

1982 ) . 

Transport at i on .  No s i gn i f i c ant i mp acts on transport at i on fac i l i t i es are projected . 

Opt i o n  4 ( No Act i o n )  

No commu n i ty resources are affected . 

4 . 1 . 10 . 2  I owa Army Ammun i t i on P l ant - -Commun i ty R esources 

Opt i on 1 ( P art i a l Re l oc at i on )  

No negat i ve i mp acts  are expected on any commun i ty resources . 

Opt i on 2 ( Tot a l  Re l ocat i on )  

Hous i ng .  O n ly  B ur l i ngto n ,  West B ur l i n gton , and M i dd l et own are expected t o  exper i ence temporary 

hous i ng s h ort ages i n  an extreme c ase  Iowa Army Ammu n i t i on P l ant scen ar i o .  Surround i ng count i es wi l l  be 

i mp acted l ess  t h an 5 percent . Hous i ng needs wi l l  be met l argely by ex i st i ng s u rp l us hous i ng and mob i l e  

home s i t es . Many s i n g l e  workers  may rent rooms at sever a l  hotel s i n  Bur l i ngton o r  i n  t he  l arge  homes i n  

o l der res i d ent i al areas of the  c i ty ( Bur l i ngton 1981B ) .  
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Ut i l i t i es .  No negat i ve i mp acts  are expected ( Bur l i n gton 1981B ) .  

Educat i on a l  Systems . Few probl ems wou l d  occur as surp l us c ap ac i ty i n  e x i st i ng schoo l  bu i l d i ngs w i l l  

perm i t  t i me l y  renovat i on as needed . Under the  extreme c ase Iowa Army Ammun i t i on P l ant scen ar i o ,  an 

e st imated 350 add i t i ona l  schoo l - age c h i l dren w i l l  att end B ur l i n gton schoo l s  through the peak c onstruct i on 

per i od . Th i s  repres ents about 4 . 6 percent i nc rease over 1 981  enro l l ment  counts i n  Bur l i n gton  a rea pub l i c  

and  p r i v a te schoo l s  ( Bur l i n g ton  1 981 B ) .  The rema i nder o f  the  schoo l  c h i l dren o f  workers ( 61 0 )  wou l d be 

expected to be d i stri buted i n  school  d i str i cts s urround i ng Burl i ngton i n  about the s ame proport i ons as for 

the present I owa Army Ammu n i t i on P l ant work force .  

Hea l th  Serv i ces . No negat i ve impacts are proj ected ( Bur l i n gton 1981B ) .  

P ub l i c  S afety. Under the  extreme c ase scen ar i o ,  the Bur l i ngton c i ty government m ay need to add two 

po l i ce off i cers and t hree f i refi ghters i n  order to ma i ntai n the  present rat i o  per c ap i t a .  N o  other 

j u r i sd i ct i on i s  expec t ed to be s i gn i f i c an t l y  i mp acted ( Bur l i ngton 1981A ) . 

Transportat i o n .  The potent i al for an add i t i onal  2 , 100  commuters i n  the B u r l i ngton a rea wou l d c reate 

tempor ary new traf f i c  pro b l ems . Req u i red car  poo l i ng and bus s i ng may be just i f i ed ,  espec i a l l y  d ur i ng t he  

peak construct i on per i od . 

Effects i n  the v i c i n i ty of the P antex P l ant expected after re l ocat i ng operat i ons at the  I owa Army 

Ammun i t i on Pl ant are d i scussed  i n  Sect i on 4 . 1 . 10 . 4 .  

4 . 1 . 10 . 3  H anford S i te--Commun i ty Resourc es 

Unt i l  recent l y, the Tr i -C i t i es ar ea s upported a constr uct i on work force t hree t i mes the s i ze of that 

ant i c i p ated for the  Hanford Si te  al ternat i ve .  Impacts upon commun i ty resources are expected t o  be 

neg l i g i b l e  ( TCCC 1981 ,  TCRERC 1981 , U SDOE 1980A, USDOE 1980B , WJS 1980,  WJS 1981A,  WJS 1981B ) .  

Effects i n  the v i c i n i ty of the P antex P l ant expected aft er re l ocat i ng operat i ons at the  Hanford S i t e  

are d i scussed i n  Sect i on 4 . 1 . 10 . 4 .  

4 . 1 . 10 . 4  Termi n at i on--Commun i ty Resources 

Termi n at i on of the  Pantex P l ant wou l d  h ave a d i rect effect on commun i ty reso urces , as e v i d enced by 

emp l oyment and economi c repercus s i ons  d i scussed in Sect i ons  4 . 1 . 8 . 4  and 4 . 1 . 9 . 4 .  The pub l i c  schoo l s  wou l d 

l ose near l y  $65 thousand per year i n  Federal i mp act fund p ayment s .  The l oss  i n  tax revenue cou l d  exceed 

$ 2 1 . 2  mi l l i on ann u al l y  ( R app  1982 ) . 

4 . 1 . 1 1 C u l tura l  Resources and N at i ve Amer i cans  

4 . 1 . 1 1 . 1  P antex P l ant --Cu l t ura l  R esources and N at i ve Amer i c an s 

No k nown arch aeo l og i c al or h i stor i c al  res ources or shr i nes or p l aces of Nat i ve Amer i c an re l i g i ous  

s i gn i f i c ance wou l d  be impacted . Al l s i tes  l oc ated in  the  Pantex  P l ant archaeo l og i c a l  survey were  out s i de 
of potent i al construct i on areas ( Hughes 1981 ) .  F urther a rchaeo l og i ca l  work a t  th i s  s i te i s  c urren t ly  

unwarr anted . 
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4 . 1 . 1 1 . 2  I owa Army Ammun i t i on P l ant--Cu l t ura l  Resources  and N at i ve Amer i c an s  

No k nown h i stor i c al o r  arch aeo l og i cal resources o r  shr i nes o r  other p l aces o f  Nat i ve Amer i c an 

re l i g i o u s  s i g n i f i cance wo u l d  be i mp acted . However , t h i s  area  has never had a detai l e d  c u l t u r a l  resource 

s u rvey. The State H i stor i c  P reservat i on Offi cer d etermi ned t h at such a s urvey of the proposed construct i on 

s i tes  wo u l d  be req u i red before construc t 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 ogi ca l  Resources / N at i ve Amer i c ans 

No k nown h i stor i c al or arc h aeo l og i c al resources or s h r i nes or other p l aces of N at i ve Amer i c an 

re l i g i o us  s i gn i f i cance  wo u l d  be imp acted . Nat i ve Amer i cans  l i v i ng i n  the  v i c i n i ty of the  Hanford S i t e  may 

cons i der port i ons  of the  S i te as home l and or as h av i ng re l i g i ous s i g n i f i c ance . 

The H anford D i tch ( a  potent i a l l y  e l i g i b l e  c and i d ate for the Nat i onal  Reg i ster of H i stor i c  P l aces ) 

crosses  t h e  proposed f i r i ng s i t e  are a ,  and a l arge  n umber of arc h aeo l og i c al s i tes  ex i st adj acent  to the  

Col umb i a  R i ver . Therefore ,  the  State H i sto r i c  Preservat i on Off i cer determi ned t h at a det a i l ed c u l tural  

resources  survey wo u l d  be req u i red before any construct i on act i v i t i es ( St ump 1982 ) . A formal  request for 

a Nat i on al Reg i ster Determ i n at i on of E l i g i b i l i ty for t he H anford D i tch wou l d  h ave to be mad e ,  and  measures 

wo u l d  h av e  to be  taken to avo i d  imp act i n g  th i s resource .  

4 . 1 . 12 F u t ure H e a l t h  and S afety Con s i d erat i on s  

Based o n  the s t ud i es done for t h i s  E n v i ronmental  Impact Statement , n o  s i gn i f i c ant  p u b l i c  or wor ker  

hea l t h  and  s afety imp acts  are  expected from normal operat i ons . No re l eases  of any mater i a l were found  

that wo u l d  be expected to c au se meas urab l e  effects on the genera l  p ub l i c .  Th i s  f i nd i ng i s  s upported by 

t h e  ep i d em i o l og i c a l  study of  the pub l i c ,  wh i ch found  n o  observ ab l e effects  on cou nty c ancer mort al i ty 

p atterns from P l ant operat i ons . 

The Department of E nergy i s  constant l y  str i v i ng to ach i eve i mproved operat i on a l  re l i ab i l i ty and 

better work i n g cond i t i ons  for al l i ts operat i on s .  For any al ternat i ve ,  a p r i m ary concern wo u l d  be 

preven t i ng  the acc i dental d eto n at 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  con sequences to fac i l i t i es ,  

workers , and the  gener a l  p u b l i c .  

Another pr i n c i pa l  concern for protect i ng the heal th and s afety of workers i s  l i m i t i ng r ad i at i o n  

exposures . Th e amo unt o f  rad i o act i ve mater i a l s  hand l ed i n  al l types  o f  operat i ons  was used a s  an 

approx i mate  i nd i c ator of potent i al occupat i onal  expos ures . Doses are expected to rema i n  about the s ame as 

the  1g79 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 th  and s afety 

i mp acts from occupat i ona l  exposures wou l d  be expected from rout i ne P l ant operat i on s .  A work force 

e p i demi o l og i c al study is underway and res u l ts  are expected to  be ava i l ab l e  for the F i n a l  En v i ronmenta l  

I mpact Statement . 

The other hea l th and s afety concerns of n u c l ear weapons operat i ons  are common to al l s i te 

a l tern at i ves  and are s im i l ar to those hea l th and s afety concerns found  i n  many l i ght  i nd ust r i es . A 

s i m i l ar work force hea l th and s afety program ,  as c urrent l y  i mp l emented at the P antex P l an t ,  wou l d  meet or 

exceed ex i st i ng and foreseeab l e  st and ards  g i ven any of the al ternat i ves . However , as techno l ogy adv ances ,  

h ea l th and s afety programs must con t i n u e  to eva l u ate  c h em i c a l s and operat i ons  u s ed i n  the ad v anced 
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techno l o g i es .  As warranted , new hea l th and s afety procedures wo u l d  be estab l i shed . F ut ure changes  i n  

weapon systems and h i gh-exp l os i ve techno l ogy may res u l t  i n  c h anges i n  d i fferent toxic  re l e ases and wi l l  

requ i re con t i n u ed atten t i on from a Hea l th and Safety st andpo i n t .  

I f  comp l ete r e l o c at i on to the  I owa Army Ammun i t i on P l ant o r  the Hanford S i te were to occur ,  poten t i a l  

h ea l th and  s afety impacts from operat i ons  wo u l d be  e l i m i nated i n  the  Amar i l l o area  upon  Pantex P l ant 

term i n at i on .  Ro ut i ne rel eases wou l d  cease . Al l equ i pment wo u l d  be exam i ned for tox ic  mater i a l s  before 

p u b l i c  re l eas e ;  areas w i t h  tox i c  mater i al s  such as the sol vent ev aporat i on tanks wo u l d  be  c l e aned to 

ac ceptab l e  en v i ronmental  standards before P l ant decomm i s s i on i n g .  

4 . 2  I MPACTS O F  POTENT I AL P LANT ACC I DENTS 

I dent i fyi ng potent i al acc i dents and then es t imat i ng the pro b ab i l i t i es and consequences of post u l ated 

acc i dents req u i red the app l i c at i on of several  d i sc i p l i nes . F i g u re 4 . 2 -A i nd i c ates the major i nterac t i ons  

between the  steps i n  the  an al ys i s .  

E s t i mate Pro b ab i l i ty of 
Acc i dental  Deto n at ion  

from Sc enari o 

Abnormal C i rcumstance 
I d ent i f i c at i on 

I 
Deve l op Sc enari os Le ad i n g 
to Abnormal C i rc umstances 

C a l c u l ate Rad i o l og i ca l  
Doses and  E s t i mated R i sk s  
from Immed i ate I n h al at i on 

E s t i mate Amount of 
P l uton i um Rel eased and 

E xp l os i ve E nergy Av a i l ab l e  

Mode l  Atmos pher i c  
D i spers i on o f  Re l eased 

P art i c u l ates 

Model  Depos i t i on of 
P art i c u l ates as a C l oud 

Moves Downwi nd 

E v a l u ate Method s ,  Costs 
and Res i d u a l  Contam i n ant 

for Decon t ami n at i on 

C a l c u l ate Rad i o l o g i c al  
Doses and R i s ks  from 

Long-Term Exposure 

F i g ure 4 . 2-A .  Acci dent anal ys i s  procedures showi ng i n terac t i o n s  of ana l yses . 
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I d ent i f i c at i on of pos s i b l e  acc i dents to be stud i ed was based on prev i ous  stud i es of the s afety of 

n u c l ear weapons operat i ons and new eva l uat i ons cond ucted for th i s  E n v i ronmental I mp act St atement 
( Secti on  4 . 2 . 1 ) .  Acc i dent  scenar i os were dev i sed to represent  eac h abnorma l c i rcumstance ( Sect i on 4 . 2 . 2 ) . 

These scenar i os pro v i ded  a bas i s  for comp ut i ng est i ma ted  probabi l i t i es of occurrence of each a cc i dent  

( Secti on  4 . 2 . 3 )  and  the potenti a l  rad i oact i ve re l ease  ( Sect i on 4 . 2 . 4 ) i f  the acc i dent  s h ou l d  happen .  T he  

e st i mated re l eases for  those  acc i dents that h ad both cred i b i l i ty and s i gn i f i c ant env i ronmenta l  i mpact were 

comb i ned wi t h  s i te-spec i f i c  stat i st i cs for atmospher i c  d i spers i o n  cond i t i ons to est i m ate  the d i spers i on 

and depos i t i on of rad i oact i ve mater i al s  ( Sect i on 4 . 2 . 5 ) . The d i spers i on est i mates were u s ed to est i mate 

potent i al hea l th  effects to t he  pub l i c  from the  i nha l at i on of the a i rborne rad i o act i ve part i c l es as a 

debr i s  c l o ud p asses ( Sect i on 4 . 2 . 6 ) . The cost of decont am i n at i ng the  exposed area to se l ected c l eanup 

obj ect i v es was determ i ned ( Sect i on 4 . 2 . 7 ) . Th e potent i a l heal th  effect s ,  rang i ng from l ong-term pub l i c  

exposure to res i d ua l  con t ami n at i on ,  were d eterm i ned ( Sect i on 4 . 2 . 8 ) . 

Res u l ts of t he  an al ys i s  of acc i d ent probab i l i t i es are g i ven i n  Secti on 2 . 4 . 3  for the  three s i t e  

a l t ernat i ves . Res u l t s o f  t h e  consequence an a l ys i s  are presented for s e l ect ed acc i dent scen a r i o s  i n  Pl ant 

Secti ons 4 . 2 . 6 , 4 . 2 . 7 , and 4 . 2 . 8 . In those sect i on s ,  three sets of res u l ts are presented for the P antex 

P l ant Al ternat i ve and the Iowa Army Ammun i t i on P l an t  Al t ernat i ve .  The res u l t s  are based on t h e  an a lys i s  

of acc i dents w i th l ow, i ntermed i ate ,  and max i mum re l eases to i l l ustrate the ranges of pos s i b l e  effects . 

For the  Hanford S i t e  Al ternat i ve ,  res u l t s are presented for the s i ng l e  type of acci dent found cred i b l e .  

4 . 2 . 1  Abnormal  C i rc umstances 

The s afety of nuc l ear weapons operat i ons h as been and conti nues to be u nder except i ona l , cont i nuous 

scrut i ny .  Th e safety of new fac i l i t i es and major mod i f i c at i ons to ex i s t i ng fac i l i t i es is  ev a l u ated before 

construct i on .  E x i st i ng f ac i l i t i es are al so eva l uated by the s afety an a l ys i s  process ( USDOE l 98 1 A ) . 

Stud i es of the s afety of nuc l ear weapons operat i ons  are conducted by mu l t i d i sc i p l i n ary comm i ttees composed 

of s afety experts from t he weapons d es i gn l aborator i es ,  the Department of Energy, and t he  p l ant operat i ng 

contracto r .  Th e s e  comm i ttees rev i ew the wr i tten procedures , other documentat i o n ,  tra i n i ng of personn e l , 

the personne l  assurance program ,  e l ectri ca l  t esters,  too l i ng ,  and a l l operat i ons t h at i nvo l ve n uc l ear 

weapon s .  Operat i ons  proceed on l y  when  a l l s af ety as pects are approved . Spec i a l s af ety stud i es a l so are 

cond ucted . One i mport ant ex amp l e  is a det a i l ed s t udy of the s afety h i story of n u c l ear we apons operat i ons 

and the Pantex P l ant in wh i ch a panel of experts s ummar i zed and forma l i zed a l i st of the abnormal 

c i rc ums tances that m i ght occur d ur i ng n u c l ear weapons operat i ons ( Johnson 1978 ) . These potent i a l l y 

ser ious  acc i dent s i t u at i ons  were  sorted i nto  three types : ( 1 )  those 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 p hys i c a l l y  impos s i b l e , and ( 3 )  those t he  p anel  was uncertai n abou t .  

T h e  acc i dent ana l ys i s  for t h i s  i mp act stat ement st arted w i th t he  l i st o f  c i rc umstances t h at t h e  

commi ttee found phys i ca l l y  poss i b l e  ( t hough  n o t  neces s ar i l y  cred i b l e )  or uncert a i n .  These c i rcumstances 

and some others added d u r i ng the  eva l u at i on are l i sted i n  Tab l e  4 . 2 . 1- 1 .  Al t ho ugh the  d ef i n i t i on of these  

potent i a l c i rcums t ances came from a s tudy of t he  Pantex P l ant , t hey app l y  equ a l l y  we l l to  nuc l e ar weapons 

operat i ons at the  other two l oc ati ons ( Ch amber l i n 1982 ) . 

4 . 2 . 2 Pot ent i a l Acc i dent Scen ar i o s  

E ach o f  the c i rcumst ances g i ven i n  Tab l e  4 . 2 . 1 -1 were i n vest i gat ed d u r i ng the acc i dent an a l ys i s . 

E x i s t i ng  i nformat i on perm i t ted determ i nat i on t h at some of t h ese  c i rcums t ances were con s i dered not cred i b l e  

o r  h av i ng no poten t i al  s i gn i f i c ant e n v i ronmental  i mp act ( Secti on 2 . 4 . 1 ) .  
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TABLE 4 . 2 . 1 - 1  

ABNORMAL C I RCUMSTANCES CON S I DERED 

Natura l  P h enomen a External  E vent s ( Manmad e )  Operat i on a l  Acc i dents 

1 .  Tornado 
2 .  Hurr i c ane 

1. Ai rcraft crash 
2 .  D i sch arge  of f i re arms 

1 .  I mp act  
2 .  Puncture  

3 .  W i n dstorm 3 .  E l ectromagnet i c  rad i at i on 3 .  Pressure  
4 .  Eart hquake  
5 .  Grass f i re 
6 .  L i ghtn i n g 
7 .  F l ood 

4 .  E l ectromagnet i c  p u l s e  4 .  ac/dc power 
5. E l ectromagnet i c  rad i at i on 
6 .  St at i c  ch arge 
7.  F i re 

8 .  Ha i l 8 .  Heat 
9 .  I ce  and snow 9 .  Co l d  

1 0 .  Met eor i tes  10 . Water 
1 1 .  Process i n g c hemi c a l s 
1 2 .  Cr i t i c a l i ty 

E va l u at i on of rema i n i ng c i rc umst ances began by construct i ng an acc i dent scenar i o  or scen ar i os t h at 

wou l d  cover pos s i b l e  ways t h at t he  cond i t i ons cou l d  occ u r .  For examp l e , a n umber of scenar i os were 

deve l oped to address mec h an i c al i mpacts to exp l o s i ve component s .  These i nc l uded dropp i ng ex p l o s i ves onto 

var i ous  surfaces an d project i l es str i k i n g exp l o s i v es .  Potent i al c auses  i n c l uded such th i ngs  as equ i pment 

f a i l ures ,  h uman error,  and project i l es generated by exp l os i ons in adj acent work areas or by a torn ado or 

a i rcr aft cras h .  Th e probab i l i ty of each of these  scen ar i os was es t i mated . 

4 . 2 . 3  Acc i d ent Probab i l i t i es 

Probab i l i t i es were ca l c u l at ed for scen ar i os t h at cou l d  produce an ac c i dental detonat i on of  

convent i on a l  h i gh exp l o s i ves and  th ereby re l ease rad i o act i v e  mater i a l  to  t h e  atmosphere . 

There h ave been no p l uton i um-d i spers i ng detonat i on acc i d ents d u r i ng nuc l ear weapons operat i ons at t h e  

P antex P l ant o r  t he  Iowa Army Ammun i t i on P l ant . ( No n uc l ear weapon s operat i ons  h a v e  been conducted 

prev i ou s l y  at t he  H anford S i te . )  Bec ause of th i s  absence of act ua l  acc i d ent d at a ,  t h eoret i c al meth ods of  

est imat i on were  req u i red . 

The method emp l oyed was to est i mate the  frequency of post u l ated deto n at i on acc i d ents i n  a two-step 

process . Fi rst , s tat i s t i c a l  an a lys 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 m i g h t  have 

c au s ed a detonat i on .  Then , the  l i k e l i hood of a detonat i on occ urr i ng ,  g i ven t h at an i n i t i at i ng event had 

occ urred , was es t i mated . Th i s  second step was accomp l i shed by us i ng t h e  known c haracter i s t i c s  of 

exp l os i ves ,  var i ous m i t i g at i ng factor s ,  and wel l - k nown n at ural  l aws . Mu l t i p l y i ng t h ese two t erms g ave t he  

e st i mated l i k e l i hood of a deton at i on acc i dent . 

Torn ado 

Tornado frequenc i es were est i mated from reg i on al tornado d at a  of the t ornado h i story of each of t he  

t h ree al tern at i v e  s i tes (Mc Do n a l d  1979 , F uj i t a 19 7 9 ,  AN S I  1980 ) . Th e prob ab i l i ty of i nduc i n g  a det onat i on 

by a t orn ado was based on the  wi nd speed s ,  the  av a i l ab i l i ty of wi nd-b l own project i l es ,  and t he  

construct i on of  t h e  b u i l d i ngs  i n  wh i c h  the  exp l o s i ve res i des ( Ch amberl i n  1982 ) .  
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Ai rcraft Crash  

The  l i k e l i hood of  a i rcraft crashes i nto  struct ures t h at cou l d res u l t  in  an  acc i dent r e l e as i n g 

rad i oact i v i ty was est i mated by a det a i l ed comp ut er-mode l i n g methodo l ogy t h at accounted for prec i s e l y  

defi ned f l i ght p at h s ,  s i ze and we i ght charact er i s t i cs o f  var i ous c l asses o f  a i rcr aft , d i fferent modes of 

a i rcraft operat i on ,  and t he  dyn am i c s  of crashes i nc l ud i ng  effect i ve s k i d  d i s t ances and t arget areas of 

struct ures ( K r i vokap i ch 1976 ) . Est i mates of structura l  d amage and re l eases con s i dered the s i zes and 

speeds of ai rcraft and t he  struct ura l  c h aracter i s t i cs of b u i l d i n gs ( C h amber l i n  1982 ) . C a l c u l at i ons for 

t he P antex P l ant Opt i ons were refi ned after t he p u b l i c at i on of the Draft E n v i ronmenta l  Impact St atement . 

These new ca l cu l at i ons  were based on t he  most recent and comp l ete  d at a  from actua l  f l i g ht records for 

a i rcraft operat i ng in the Amar i l l o area provi ded by t he Federal  Av i at i on Adm i n i st r at i on for per i ods  

through  Apr i l 1983 . Th i s  res u l t ed in  reduct i ons of the est i mated probab i l i t i es for the  var i ou s  Pantex 

P l ant Opt i ons by factors of as much as one-ha l f ( B ut l er 1983 ) .  E st i mates for the  I owa Army Ammun i t i on 

P l ant and the Hanford Si te Al t ern at i ves were based on a i rcraft operat i ons  d at a  from 1981 ( B i r i n ger 1982 ) . 

The c a l c u l at i ons for these two s i tes were not rev i sed bec ause qu a l i t at i ve rev i ew of the pert i nent 

p ar ameters i n d i c ated c h anges wo u l d  be no more than found for the Pantex P l ant Si t e .  Ch anges of t h at 

magn i t ude wo u l d  not ch ange e i ther the re l at i ve ran k i ng of the vari ous al ternat i ves or the over a l l 

conc l u s i ons  on r i s k  from ai rcraft crash . 

Operat i on a l  Acc i dents 

H i stor i ca l  records were used to i dent i fy pos s i b l e  i n i t i at i ng events and est i mate the frequency of  

those that mi ght produce  a deton at i on in  the  fut ure . The records were the  reports on u n u s u a l  occurrences . 

Such reports are a i med at red u c i ng as much as poss i b l e  the probab i l i ty of an acci den t al deton at i on of any 

exp l os i ve component . Whenever a s i t u at i on i s  found that cou l d be hazardous , steps are taken  i mmed i ate l� 
to rect i fy the s i t u at i on .  Therefore ,  there i s  a cont i n u a l l y  c h an g i ng set of procedures i n  force ai med at 

prov i d i n g maxi mum s afety for these operat i ons . 

The effect of these chang i ng reg u l at i ons and procedures shou l d  be to i mprove the s afety of n u c l ear 

weapons operat i ons , t h at i s ,  to reduce the frequency of abnormal occurrence and acc i dents . I n c i dent 

reports for the 5-ye ar p e r i od between May 1976 to May 1981 were used as representat i ve of wh at c an be 

expected i n  the near f uture . (Th i s  per i od i nc l udes  the 1977 detonat i on acc i dent at the Pantex P l ant and 

the res u l t i ng procedure c h anges . ) The annua l  frequency of i n i t i at i ng events was est i mated from the n umber 

of s i m i l ar abnormal occurrences d ur i ng  the 5-year per i od .  The second factor , the probab i l i ty that a 

detonat i on w i l l  be produced i f  a certa i n  i n i t i at i ng event occ urs , was obta i ned from a comb i n ati on of  

exper i ment al  data or by an a lys i s  of phys i c a l  phenomen a where data  were unav ai l ab l e .  

App l i cat i on of these methods found on l y  one type of operat i onal  acc i dent t h at h ad a s t ati st i ca l  

c h ance of more  than i n  a mi l l i on a year of produc i ng an exp l os i ve deton at i on t h at cou l d  d i sperse 

rad i o ac t i ve mater i al . The acci dent was the drop p i ng of a p i ece of h i gh exp l os i ve dur i ng  a p art i c u l ar 

operat i on ( C h amber l i n  1 9 82 ) . Th i s  acc i dent i s  referred to i n  the  rema i nder of th i s  report as the  

operat i onal  acc i dent .  The  probab i l i ty that the  exp l os i ve m i ght be dropped was obta i ned by comb i n i ng the 

probab i l i t i es that the exp l os i ve m i ght be dropped from d i fferent he i ghts . Th e probab i l i ty that a 

deton at i on wou l d  res u l t  from s uch a drop was obtai ned from an a l ys i s  of sens i t i v i ty experi ments i n  wh i c h  

p i eces o f  exp l os i ve are dropped o n  met a l  from v ar i ous  hei ghts . An a l yt i c a l l y  comb i n i ng these probab i l i t i es 

l ed to an est imate of the overal l l i ke l i hood that a drop m i ght res u l t  i n  a detonati on i n  any one year . 
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Th e va l u e  obt a i ned was adj us t ed for t he  c h anges i n  both t he  exp l o s i ve types and t he  wor k l oad to be 

expected in the  near f ut ure .  The res u l t i ng probab i l i ty was found to be essent i a l l y const ant in the near 

fut ure ( C h amber l i n  1982 ) . 

4 . 2 . 4  Potent i a l Re l eases 

The potent i al re l ease of rad i oact i ve mater i a l s  from deto n at i on acc i dents was b ased on the  amou nt and 

type of exp l o s i ve ,  t he  q u ant i ty of rad i o ac t i ve  materi a l s ,  and the  structure in  wh i ch the  deton at i on t akes  

p l ace . Th i s  sect i on d i scusses the  amounts of  p l uton i um and  h i gh exp l os i ve .  P l u ton i um as soc i ated w ith  

h i g h -exp l os i ves acc i dents  wo u l d  be d i spersed as  f i n e l y  d i v i ded part i c l es by  the  hot ,  h i g h-pre s s u re g ases 

creat ed by a detonat i o n .  The ab i l i ty of a p art i cu l ar structure to  cont a i n  the exp l o s i on determ i nes how 

muc h of the  p l u ton i um and gas c an escap e .  Ot her rad i o ac t i v e  mater i al s ,  i nc l u d i n g  en r i c hed u ran i um and 

t r i t i um ,  wh i ch cou l d  be d i s persed by potent i al acc i dent s ,  were found to contr i bute  no more t h an 1 percent 

of the  rad i o l og i c a l  effects attr i b u t ab l e  to p l uton i um ( E l der 1982B ) .  

Av a i l ab l e  exper i mental d at a  were used to est imate  the  amount  of p l uton i um t h at cou l d  be re l eased from 

fac i l i t i es ( C h amber l i n  1982 ) . Dat a from tes ts  wi t h  a prototype Gravel  Gert i e  structure  were used to  

e st i mate potent i al rel e ases from e x i s t i n g ,  refurb i s hed ,  and  n ew-d e s i gn Grave l  Gert i es ( Cowan 1964 ) . A 

f u l l - s c a l e  test  of a Gr avel  Gert i e  was conducted at t he  Nevada Tes t  S i te i n  l ate  1982 . Th i s  test  

conf i rmed t he acceptab i l i ty of  the  Grave l  Gert i e  roof des i gn under acc i dent cond i t i ons . More t h an 99 

percent of resp i r ab l e  p l uton i um part i cu l ate generated by an acc i denta l  deton at i o n  of h i g h exp l o s i v es 

wi t h i n  a Gravel  Gert i e  wou l d  be f i l t ered and removed by t he gravel  roo f .  These data con f i rm t h at the  

e s t i mated re l e ases from such  an  acc i dent used for c a l c u l at i ons  of con sequences i n  t h i s  impact  st atement 

are v a l i d  upper l im i ts .  

Res u l ts from the  Ro l l er Co aster Tests conducted i n  1963 were used t o  est i mate re l eases from temporary 

ho l d i n g faci l i t i es and t he  v ar i o u s  types of assemb ly bays ( F r i end 1965 ,  USERDA 1 976 , L u n a  1969 ) . Even 

t ho ugh weapons des i gns h ave c h anged s i nce t hose t ests were performed , t hey are be l i eved to represent a 

wor s t  c ase  l i m i t on t he  way p l uton i um i s  d i spersed by h i g h-exp l o s i ve deton at i on .  Exper imenta l  wor k  i s  now 

underway to deve l op more prec i se i nformat i o n .  There are str i c t l y  enforced l i mi ts to the amo unts of 

p l uton i um and h i g h  exp l o s i ves t h at are al l owed at any t ime in each wor k  spac e .  For the purpose of 

est imat i ng re l eases ,  work sp aces i n v o l ved in post u l ated acc i dents were ass umed to con t a i n  the max i mum 

amounts  of h i g h exp l o s i ves and pl u ton i um .  

These assumpt i ons l �ad to overest imat i ng the re l eases because work s p aces are se l dom l o aded to the i r 

operat i on a l  l im i t s of mater i a l  ( Ch amber l i n 1982 ) and not al l t he  exp l o s i v e  i n  a s p ace may be deton ated . 

The v a l u es used were for operat i ons as t hey are cond ucted current ly  at the  P antex P l an t .  They were 

ass umed to app l y  to al l Al t ernat i v es and Opt i ons . 

The b as i c  resu l ts of t he re l ease est i mates for each cred i b l e  acc i dent were ( 1 )  the  mass of p l uton i um 

re l eased from the structure and ( 2 )  the  amo unt of exp l os i v e energy vented out s i de t he  structure to 

c h aracter i ze t he i n i t i a l cond i t i ons for d i spers i o n .  The amounts  of p l uton i um that co u l d  be re l e ased from 

cred i b l e  acc i dents ranged up to  120 k i l ograms for the Pantex P l ant Al t er n at i ve and the  Iowa Army 

Ammun i t i on P l ant Al ternat i ve ,  and up to 0 . 6  k i l ogram for the H anford S i te Al t ernat i ve ( Ch amber l i n  1982 ) . 
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4 . 2 . 5  Atmospher i c  D i sper s i on and Depos i t i o n  

T h e  spread o f  p l uton i um p art i c l es by d etonat i on of h i gh exp l os i v es was eva l u ated a s  a puff-type c l oud  

u s i ng a comp uter  mode l  ( L u n a  1969 ) . Th i s  mode l  was  based on  exp er i mental  res u l t s  from the  Rol l er Co aster 

ser i es of f u l l -sca l e d etonat i on tests i nvo l v i ng weapon l i ke assemb l i es ( Shreve 1965 ) .  The an a l yt i ca l  

procedure  i n vo l ved  est imat i ng the  format i on of a vert i ca l  debr i s  c l oud  determ i ned by the  exp l o s i ve energy 

re l eased from a p art i c u l ar struct ure . The p l uton i um d i spersed by the  exp l o s i ve was ass umed to be  

i n i t i a l l y d i str i b uted w i th i n  the  c l oud and to hav e  p art i c l e  s i ze d i str i b ut i on based on the  measured 

exper i mental  res u l ts ( Shreve 1965 ) . Subs equent d i spers i on of the c l o ud was ca l c u l at ed by the  computer 

mode l  t h at est i mates Gau s s i an d i ffus i on for each l ayer of the c l o ud .  Depos i t i on i s  c a l c u l ated based on 

p art i c l e  fa l l ve l oc i t i es as a funct i on of p art i c l e  s i ze and wi nd speed . Act u al meteoro l og i c al d ata for 

e ac h  s i te was used i n  the computat i ons  of d i sper s i o n  and depos i t i on .  

Two sets of meteoro l og i c al con d i t i ons were used for each s i te for the  nontorn ado acc i dents to  

e v al u ate  the  d i spers i on and depos i t i on of p l uton i um .  The  con d i t i ons prov i de a range of poss i b l e  

consequen ces from an ac c i d ental re l eas e .  These two sets of meteoro l og i c al p ar ameters represent an 

" unfavorab 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 n g l e  set o f  cond i t i ons  se l ected for 

torn ados i s  d i scus sed be l ow . ) The unf avorab l e  d i spers i on c ase assumes that the c l o ud p as ses over the  

l argest nearby popu l at i on cen ter w i th on l y  l i m i ted d i l ut i on of t he  c l oud . Th i s  represents an  " extreme 

c ase"  t h at wou l d  res u l t  in the l argest n umber of peop l e  be i ng exposed and wou l d  res u l t  in the l argest 

pop u l at i on dos e .  It  does not nec e s s ar i l y  res u l t i n  t he  l argest i nd i v i d u a l  dose off s i te bec ause  the  

maxi mum i nd i v i d ual  may be at  d i fferent d i stances for  the d i fferent w i nd d i rect i on c ases . The  unf avorab l e  

d i sper s i on c ase  al so does not necess ar i l y  res u l t i n  the l argest decon t am i n at i on costs  bec au s e  contami n a

t i on may be d i s persed over a gre ater l and area by the med i an d i spers i on c ase . The med i an c ase i s  

represen t at i v e  of wh at wou l d be expected most of the  t i m e .  The prevai l i ng w i n d  d i rect i on for each 

l oc at i on (most frequent ly  observed d i rect i o n )  was u sed for an a l ys i s  al ong w i t h  meteoro l og i c al parameters 

represent i n g typ i c a l l y  observed d i sper s i on .  The ot h er common l y  ob served w i n d  d i rect i on s  wo u l d  g i ve 

s i m i l ar resu l t s .  Depend i ng upon the acc i dent under con s i derat i on ,  t he  med i an c ase meteoro l og i ca l  

p ar ameters are 10  to 30  t i mes more l i ke l y  to occur  than those  for  t he  unfavorab l e  case  ( Dewart 1982 ) .  

The frequenc i es of occ urrence of the meteoro l og i c al stab i l i ty c ategor i es u sed for c a l c u l at i ng 

d i spers i o n  at each s i t e  and the freq uency of wi nd d i rect i o n  al one are presented i n  F i gure  4 . 2 . 5-A .  Th e 

frequen c i es of other wi nd d i recti ons at each s i te are presented i n  C h apter 3 ,  Sect i on 3 . 2 . 1 , i n  
F i g ures 3 . 2 . 1 . 1-A ,  3 . 2 . 1 . 2-A ,  a n d  3 . 2 . 1 . 3-A .  

A d i fferent approach was taken to s e l ect the meteoro l og i c al d i spers i on parameters for  tornado - i nduced 

acc i dent s .  Th e probab i l i ty of a torn ado - i nduced  acc i d ent was d eterm i n ed by a stat i st i c a l  an a l ys i s  of 

h i stor ic  records as noted ear l i er in  Sect i on 4 . 2 . 3 . G i ven t h at a tornado- i nd uced acc i dent h as occ urred , 

the  d i sper s i on parameters were assumed to be those  typ i c a l of the  w i nds  beh i nd t h e  funne l  c l o ud .  

( A l t ho ugh the debr i s  cou l d  be t ak en up i n  the  funnel  c l o ud ,  t he  res u l t i ng consequences are expect ed to be 

much l ower t h an for wi nds  beh i nd the  funne l  c l oud bec ause  of great er d i spers i o n  and d i l ut i on . )  It i s  very 

u n l i ke ly  that p l uton i um wou l d  be d i spersed toward Amar i l l o ( to the west -southwes t )  fo l l owi ng a tornado

i nduced detonat i on at the  Pantex P l ant , because of t he  much l ower probab i l i ty of a torn ado p ath  in  that 

d i rect i on ( Dewart 1982 ) . 
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F i g ure 4 . 2 . 5-A . Freq uency of occ urrence  of met eoro l o g i c a l  cond i t i ons  for unfavorab l e  and med i an 

d i sper s i on c ases . 
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Ca l c u l at i ons for est imated d i sper s i on and depos i t i on were c arr i ed out to �Q k i l omet ers wi th  the 

ass umpt i on of const ant wi nd speed , d i rect i o n ,  and stab i l i ty cond i t i ons . It is  l i ke ly  t h at t h ese factors 

wou l d c h ange  somewh at wi th  t ime and d i stance but there is no way to pred i ct  the  exact cond i t i on s .  

4 . 2 . 6  I mmed i ate  Exposure  Hea l t h  Consequences 

Immed i ate exposure ,  for the purposes of t h i s  document,  means the i n h a l at i on of p l uton i um d i rect l y  

from the  debr i s  c l oud res u l t i ng from a post u l ated acc i dent . He a l th consequences were eval u ated as t he  

i ncreased ch ance of  d e ath from r ad i at i on- i nd uced c ancers c au s ed by the  i mmed i ate i n h a l at i on of  p l uton i um .  

Such  c ancers wo u l d  occur on l y  after l atency per i ods of several  years . No short-term effects wo u l d  be 

expected in any off s i te person even for the max i mum doses c a l c u l ated ( E l der l 982B ) . 

P l uton i um d e l i vers a rad i at i on dose to an organ by a l p ha  p arti c l es emi tted d ur i ng  rad i o act i ve decay .  

Depen d i ng on t he  extent of  t he  damage to the org an , observab l e  heal th  effects i n  an i nd i v i d u a l  may res u l t .  

The p r i n c i pa l  effect i n  the body of an exposed person i s  i ncreased pos s i b i l i ty of c ancer .  Such c ancers 

wo u l d appear on l y  after a l atency per i od : appro x i mate l y  10 to 20 years for l ung  c ancer , 4 to 26  years for 

bone c ancer ,  and 10 to 20 years for l i ver c ancer ( BE IR I I I  1980 ) . For t h i s  an a l ys i s ,  al l c ases were 

assumed to be  fata l  because of rel at i ve1y l ow c ure rates for these forms of cancer . 

An upper l im i t  est i mate of the amo unt of p l uton i um i nh al ed was made by assumi ng t h at a l l potent i a l l y  

exposed peop l e wou l d  b e  o utdoors for the  ent i re t ime of passage  of t h e  c l oud  and tak i ng n o  cred i t  for the  

m i t i g at i ng effects t h at cou l d be prov i ded by be 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 du a l s at  spec i f i c  d i st ances were c a l c u l ated by mu l t i p l y i ng  t h e  mass  of resp i r ab l e  p art i c l es i n h a l ed 

at t h at l oc at i on by an organ dose f acto r .  

T h e  dose f actors for t h e  i mport ant org ans ( l i ve r ,  bone ,  and l un g s )  were c a l c u l ated u s i ng a computer 

dose  mode l  ( Houston 1974 ) . The mode l  parameters were rev i sed to i n c l ude recen t l y  accepted ch anges i n  

stan d ard organ masses and the b i o l o g i c al effect i veness of a l p ha  part i c l es from p l uton i um ( E l der 1982B ) .  

The mod e l  emp l oys a p art i c l e  depo s i t i on and c l e arance mode l adopted by the  I nternat i on a l  Commi s s i on on 

R ad i at i on Protect i on Task Group on L ung Dyn ami cs ( I CRP 1966 ,  I CRP 1972 ) .  Retent i on of any component of 

weapons -grade  p l uton i um in appropr i ate  organs of the body was taken i nto acco unt . Th e mode l  i s  based on 

the organ mas s es , breat h i ng  rat es , and c l ear ance t i mes of I CRP reference man ( I CRP 1 9 74 ) .  The r eference 

man doses were found to not vary from mi xed popu l at i on doses by more  t h an 1 5  percent for any important  

organ ( E l d er 1982B ) .  A breat h i ng  rate correspond i ng to  a moderate work l evel  ( 0 . 00035 c u b i c  meter per 

second ) was se l ected for the an a l ys i s . Th i s  rate i s  an overes t i mate bec ause  the act u a l  average breath i ng 

rate wou l d  probably be between t h i s  rate and the rest i ng rate  ( 0 . 00012 c ub i c  meter per second ) .  

E st i mat i on of the  s ummed dose to the expo s ed popu l at i on req u i red d ata  on the  n umber of peop l e  at 

var i ous  d i s tances and d i rect i ons . Popu l at i on d at a  were projected to t he  year 1990 for each of the  

a l tern at i ve s i tes from pre l im i n ary 1980 census d ata  ( LATA 1981 ) .  ( See Sect i ons 3 . 2 . 8 . 1 ,  3 . 2 . 8 . 2 , and 

3 . 2 . 8 . 3  for pop u l at i on d i scus s i ons . )  

Poten t i al rad i at i on- i nd uced hea l th effects i n  v ar i o us organs h ave been eva l u ated by s e veral  rad i at i o n  

protect i o n  organ i zat i ons . Th e f i nd i ngs  o f  t he  BE I R  Comm i ttee ( BE I R  I I I  1980 ) , t he  I nternat i ona l  

Comm i s s i on on R ad i at i on Protect i on ( I CRP 1977 ) ,  and the U n i ted Nat i ons S c i ent i f i c  Comm i ttee on  t he  Effects 

of Atomi c  Rad i at i on  ( U NSC 1 9 7 7 )  al l were  con s i dered ( E l der 1982B ) .  The q u an t i tat i ve re l at i on s h i p s  between 
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rad i at i on dose and expected c ases of c ancer u sed i n  t h i s  an a l ys i s  were pr imar i l y  based on the  B E I R  dat a :  

0 . 0000 15 c ase per person -rem t o  t h e  l i ver ; 0 . 0000014 c ase per person -rem t o  t he bon e ;  and 0 . 000043 c ase  

per person-rem to  t he  l u ngs . 

The res u l ts of the  an a l yses are presented i n  Tab l es 4 . 2 . 6-1  through 4 . 2 . 6-7 for rep res entat i v e  

acc i d ent scen ar i os th at i l l u strate t h e  f u l l range o f  poss i b l e  consequences for each Al ternat i v e  as 

i n d i c ated be l ow .  

P antex A l tern at i ve 

Tab l e  4 . 2 . 6-1 

Tab l e  4 . 2 . 6-2 

T ab l e  4 . 2 . 6-3 

Max i mum Re l ease ( 120 k i l ograms ) 

I ntermed i ate  Re l ease ( 30 k i l ograms ) 

Low Re l ease ( 0 . 6  k i l ogram )  

Iowa Army Ammu n i t i on P l ant Al ter n at i v e  

Tab l e  4 . 2 . 6-4 Max i mum Re l e ase ( 120 k i l ograms ) 

Tab l e  4 . 2 . 6-5 Intermed i ate  Re l e ase  ( 30 k i l ograms ) 

T ab l e  4 . 2 . 6 -6 Low R e l ease ( 0 . 6  k i l ogram )  

Hanford S i te A l tern at i ve 

Tab l e  4 . 2 . 6 -7  Max i mum Re l ease ( 0 . 6  k i l ogr am )  

The doses and potent i al h ea l th effects from p l uton i um est i mated as descr i bed above are be l i eved t o  be 

overes t i mat i ons and repres ent the  upper l i m i t  of a range of conce i vab l e  consequences . Th e res u l t s  of 

these c a l cu l at i ons i nc l ude major uncertai nt i es th at may overstate con seq uences by f actors of a� much as 10 

to 100 . Furthermore ,  s i mp l e  m i t i g at i ng measures , as descr i bed in  Sec t i o n  4 . 2 . 9  Emergency Preparednes s ,  

cou l d  be taken by t he pub l i c  and wo u l d  be expected to l im i t  i nh a l at i on doses . 

The s i gn i f i c ance of hea l th effects t h at c o u l d  occur a l so may be eva l u ated by compar i ng the est i mated 

n umber of potent i a l acc i dent-r e l ated hea l th  effects with the  normal i n c i dence  of the  s ame cancer types i n  

t h e  s ame popu l at i on .  The normal i n c i dence of c ancer d eath i n  t h e  Un i ted St ates i s  approx i mate l y  as 

fo l l ows ( N C I  1 975 ) . 

Lung  c ancer 
L i v er c ancer 
Bone  c ancer 

Average 
Ann u a l  Number 

of Deaths 
per 100 , 000 P ersons 

42 
2 . 4  
0 . 8  
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Tot a l  De aths in Average 
70-Year L i fe t i me per 100 , 000 P ersons 

Tota l  Percent o f  Deaths 

3 , 120 
256  

50  

3 . 1  
0 . 26 
0 . 05 



Comp ari sons wi t h  these v a l ues are presented i n  Tab l es 4 . 2 . 6 - 1  through 4 . 2 . 6- 7 ,  where the  est imates of 

acc i dent-c aused h ea l th effects are expressed as tot al n umbers and as percent of the normal i nc i dence 

( E l d er 1982B ) .  

Genet i c  effects were a l so cons i dered even t hough c ancer i nduct i on i s  expected to be the  overr i d i n g 

h e a l th  concern fo l l owi ng  p l uton i um expos ure . Th e dose to reproduct i v e  organs i s  re l at i v e l y  l ow because 

p l uton i um does not concentrate as  i t  does  i n  l i ver and  bone .  The n umber of  genet i c  effec t s ,  i nc l ud i n g  

those  d i sorders and trai ts  t h at c ause  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 ated by 

u s i ng the r ange of va l ues g i ven by the  B E I R  Comm i ttee ( BE IR I I I  1980 ) .  The tot a l  n umbers of genet i c  

effects i n  a l l subs equent generat i ons  cou l d range from about 2 percent to 40 percent of t he  number of 

c ases of c ancers est i m ated to occur in the exposed popul at i on as a res u l t  of any p art i cu l ar acc i dent 

( E l der 1982B ) .  

One perspect i ve on the esti mates of potent i al r i sk s ummari zed c an be g a i n ed by comp ar i ng them wi t h  

o t h e r  r i s k s  common i n  d ay-to-day l i v i ng .  F o r  ex amp l e ,  d a i ly  c i g arette  smo k i ng  (one  p ac k  o r  more per d ay ) 
c arr i es an i ncrease i n  the  c h ance of death  from l ung c ancer more t h an 25 t i mes as much as h i g h est est i mat e  

of d o s e  to the  l ungs  of t he  maxi mum- exposed person f o r  the  worst c a s e  acc i dent at t he  P antex 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 ncrease i n  c h ance of d e ath f rom common r i sks 

( W i l son  1979 ) . 

4-35  



_., I 
w 0'1 

Locat i on of 
I nd i v i d ua l  

S i t e  Bo und ary 

( d i st ance ,  km ) 

Nearest Res i d ence 

( d i st anc e ,  km ) 

Major  Pop u l at i o n  
Center 

( n ame , d i st anc e )  

" Averag e  Ind i v i d ua l " 

Tot a l  Popu l at i o n  
Expo sed 

Pot ent i a l Cases of  
Cancer De aths  i n  
Exposed Pop u l at i on 

Organ  

Lung  
L i ver 
Bone 

Lung  
L i v er 
Bone 

Lung 
L i ver 
Bone 

Lung  
L i v er 
Bone 

Lung 
L i ver 
Bone 

TABLE 4 . 2 . 6- 1  

SUMMARY O F  RAD I OLOGI CAL R I SKS T O  I ND I V I DUALS 
FROM I MMEDI ATE I NHALAT I O N  OF RAD I OACT I V I TY  DUR I NG CLOUD PASSAGE 

PANTEX PLANT ALTERNAT I V E ,  MAX I MUM RELEASE ( 1 20 k i l og r ams ) 

Rad i o l o g i c a l  Do se 
I ncrement al R i sk of Event ual  Cancer Deat h  Used i n  Est i mate  

( ch ances/ 1 00 , 000 for  an i nd i v i d u a l ) ( 50-year commi tment , rem ) 

Med i an D i spers i o n ;  U nf avo r ab l e  D i sper- Med i an D i sper s i o n ; Unf avo rab l e  D i s -
W i nd to NNE s i an ; Wi nd to WSW Wi nd to NNE per s i a n ; Wi nd to WSW 

740 590 170  140 
2 30 190 160 1 20 

51  39  360 280 

( 2 . 2 ) ( 4 . 0 )  ( 2 . 2 )  ( 4 . 0 )  

690 460 160 110 
220 1 50 140 9 7  

47  30 340 220 

(2  . 4 )  ( 5 . 0 )  ( 2 . 4 ) ( 5 . 0 )  

42 94 10 22 
14 28 9 . 1  19 

3 6 20 45 

( Borger , 42 km ) ( Amar i l l o ,  25 km) ( Bo rger , 42  km ) ( Amar i l l o ,  25 km ) 

3 3 5  0 . 76 8 . 2  
1 11  0 . 68 7 . 4  

< . 5  2 1 . 6  1 7  

1 3 , 540 142 , 000 1 3 , 540 142 , 000 

< . 5  ( -- ) *  49 ( 1 . 1 ) * 
< .  5 ( - - ) 1 6  ( 4 . 3 )  
< . 5  ( - - )  3 ( 4 .  7 )  

g l V en  pop 



.p. I 
w ....., 

Locat i on of  
I nd i v i d u a l  

S i te Bound ary 

( d i st ance , km) 

Nearest Res i d ence 

( d i st ance , km)  

Major Popu l at i on 
Center 

( n ame , d i st ance )  

"Average I n d i v i d u a l " 

Tot al Popu l at i on 
Exposed 

Potent i al Cases of 
Cancer De at h s  i n  
Exposed Popu l at i on 

TABLE  4 . 2 . 6- 2  

SUMMARY O F  HEALTH R I SKS T O  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 PLANT ALTERNAT I V E ,  I NTERMED IATE RE LEASE ( 30 k i l o g r ams ) 

Rad i o l o g i c a l  Do se 
I ncrement al R i sk of Eventual  Cancer Death Used in Est i mate  

Organ  ( ch ances / 1 00 , 000 for an  i nd i v i d u a l ) ( 50-year commi tment , rem ) 

Med i an Di spers i o n ;  Unfavorab l e  Di sper- Med i an Di spers i on ; Unfavo r ab l e  D i s -
W i nd t o  NNE  s i o n ;  Wi nd to  WSW W i nd to NNE pers i an ;  Wi nd to WSW 

L ung 1 10 82  26 19 
L i ver 34 26 23 17 
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  36  

( 2 . 4 )  ( 5 . 0 )  ( 2 . 4 )  ( 5 . 0 )  

Lung  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)  ( Borger ,  42 km)  ( Amari l l o ,  25 km )  

L ung 1 5 0 . 13 1 . 2  
Li ver < . 5  2 0 . 1 2  1 . 2  
Bone < . 5  < . 5  0 . 27 2 . 5  

1 3 , 540 142 , 000 1 3 , 540 1 4 2 , 000 

L ung < . 5  ( -- ) * 7 ( 0 . 1 6 ) *  *V a l ue i n  ( ) i s  n umber o f  c ases as a per-
L i ver < .  5 ( - - ) 3 (0 . 70 )  cent  age  of norma l l y  expected mortal i t y fror 
Bone < . 5  ( -- )  < . 5  ( -- ) t he s ame types of c ancer i n  t he g i v en popu 

1 at  i o n .  



+>I 
w 
co 

Locat i on of 
I n d i v i d ua l  

S i te  Bo und ary 

( d i st anc e ,  km ) 

Nearest Re s i d ence 

( d i stanc e ,  km ) 

Major  Popu l at i on 
Cent er 

( n ame , d i st anc e )  

"Aver age I nd i v i d ua l " 

Tot al Popu l at i on 
Expo s ed 

Potent i a l Cases of 
Cancer Deaths i n  
Exposed Popu l at i on 

TABLE  4 . 2 . 6- 3  

S UMMARY O F  RAD I OLOG I CAL R I S KS TO I ND I V I DUALS 
FROM IMMED IATE I NHALAT I O N  OF RAD I OACT I V I TY DUR I NG CLOUD PASSAGE 

PANTEX  PLANT ALTERNAT I VE ,  LOW RELEASE (0 . 6  k i l ogram )  

Rad i o l o g i ca l  Do se I I ncrement al R i sk of Event ual  Cancer Death  Used i n  Est i mate  
Organ  ( c hances / 1 00 , 000 for an  i nd i v i d ua l ) ( 50-year comm i tment , rem )  

Med i an D i spers i o n ; Unfavo rab l e  D i sper- Med i an D i spers i o n ;  Unf avorab l e  D i s -
Wi nd to NNE s i a n ;  Wi nd to WSW Wi nd to NNE pers i a n ; Wi nd to WSW 1 

Lung 8 19  1 . 8 4 . 4  
L i ver 2 6 1 . 6  4 . 0  
Bo ne 1 1 3 . 6  9 . 0  

( 5  . 0 )  ( 5 . 4 )  ( 5 . 0 )  ( 5 . 4 ) 

Lung 7 1 7  1 . 6  4 . 0  
L i ver 2 5 1 . 4 3 . 6  
Bone < . 5 1 3 . 4  8 . 1  

( 5 . 2 )  ( 5 . 6 )  ( 5 . 2 ) ( 5 . 6 )  

Lung < . 5  1 0 . 024 0 . 20 
L i ver < . 5 < . 5 0 . 02 2  0 . 1 9  
Bone  < . 5  < . 5  0 . 047  0 . 42 

( Bo rger , 42 km ) ( Amar i l l o ,  25 km ) ( Borger , 42 km ) ( Amari l l o ,  2 5  km ) 

Lung < . 5  < . 5 0 . 0092 0 . 042 
L i ver < . 5  < . 5  0 . 0082 0 . 038  
Bone < . 5  < . 5  0 . 018 0 . 084 

1 3 , 540 142 , 000 1 3 , 540 142 , 000 

Lung < . 5  ( - - ) *  < . 5  ( - - - ) *  *V a l ue i n  ( ) i s  number o f  cases as a per-
L i ver < .5  ( -- ) < . 5  ( - - - )  cent age o f  norma l ly  expected mo rt a l ity from 
Bone < .  5 ( - - )  < . 5  ( - - - )  t h e  s ame types o f  cancer i n  t h e  g i ven  popu-

1 at i on .  



-"'" I w <.0 

Loc at i on of 
I nd i v i d u al  

S i t e  Bo und ary 

( d i stanc e ,  krn ) 

Ne arest Res i d ence 

( d i st anc e ,  km ) 

Major Pop u l at i on  
Center 

( n ame , d i stance ) 

" Average Ind i v i du a l " 

Tot a l Pop u l at i on 
Exposed 

Pot ent i al Cases of  
Canc er De at h s  i n  
Expo sed Popu 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 IMMEDI ATE I N HALAT I ON OF RAD I OACT 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 R ELEASE ( 1 20 k i l ograms ) 

Rad i o l o g i c a l  Do se 
I ncremental  R i sk of E vent ua l  Cancer Death  Used i n  Est i mat e  

Org an ( chances / 1 00 , 000 for an i nd i v i d u a l  ( 50-year comm i t me nt , rem ) 

Med i an D i spers i on ;  U nfavorab l e  D i sper- Med i an D i sper s i on ; Unfavorab l e  D i s-
Wi nd  to  NE  s i a n ; Wi n d  to E Wi n d  to NE  pers i a n ;  Wi nd  to  E 

Lung 1100 2000 260 480 
L i v er 340 660 2 30 440 
Bo n e  74 130 530 950 

( 2 . 4 5 )  ( 1 . 8 )  ( 2 . 4 5 )  ( 1 . 8 )  

Lung  1 100 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 - - - 270  - - - 180 
Bone - - - 59  - - - 420 

( none ) ( Bur l i n gton , 6 . 6 km ) ( no n e )  ( Bur l i ngto n ,  6 . 6 km ) 

Lung  68  140 1 6  34 
L i ver 22 46  14  30 
Bone  5 10  34 70 

3 , 340 3 4 , 360 3 , 360 34 , 360 

Lung  2 ( 2 . 2 ) *  50 ( 4 .  5 ) *  
L i ver 1 ( 8 .  2 )  1 6  ( 1 8 )  
Bone < .5 ( -- )  3 ( 20 )  

- pop  



_.,. I 
_.,. 0 

Loc at i on of  
I n d i v i d u a l  

Si t e  Bo undary 

( d i st ance ,  km) 

Ne arest Res i dence 

( d i st anc e ,  km ) 

Major Pop u l at i on 
Center 

( n ame ,  d i st ance )  

"Av erage I nd i v i d u a l "  

Tot a l  Pop u l at i on 
Expo sed 

Potent i al Cases of 
Cancer Deat hs i n  
Exposed Popu l at i on 

TABLE 4 . 2 . 6-5  

SUMMARY OF RAD I OLOG I CAL R I SKS TO  I ND I V I DUALS 
FROM IMMED IATE  I NHALAT ION  OF RAD I OACT I V I TY DUR I NG CLOUD PASSAGE 

I OWA ARMY AMMU N I T I ON P LANT ALTERNAT I V E ,  I NTERMED IATE R ELEASE ( 30 k i l o grams ) 

Rad i o l og i c a l  Do se 
I ncrement al R i sk of Ev ent ual  Cancer Deat h  U s ed i n E st i mat e  

Organ  ( c hanc es / 1 00 , 000 for an  i nd i v i d u al ) ( 50-year commi tment , rem) 

Med i an D i spers i on ; Unfavorab l e  D i s per- Med i an D i sper s i o n ; Unfavorab l e  Di s-
W i nd to N E  s i o n ; Wi nd  to  E W i nd  to NE pers i a n ;  Wi nd to E 

Lung  1 30 2 70 30 64 
L i ver 40 86 27  57  
Bone 9 18 6 2  1 30 

( 2 . 45 )  ( 1 . 8 )  ( 2 . 45 )  ( 1 . 8 )  

L ung 1 30 270 30 64 
L i ver 40 86 27 57  
Bone 9 18 62 130 

( 2 . 4 5 )  ( 1 . 8 )  ( 2 . 45 )  ( 1 . 8 )  I 
Lung  -- - 100 - - - 24 
L i ver - - - 31  - - - 21  I Bo ne 7 50 -- - - - -

( Bur l i ngto n ,  6 . 6  km ) l ( no ne )  ( Bur l i n gton , 6 . 6  km ) ( no n e )  

Lung 10 25  2 . 4  5 . 8  I 
L i ver 3 8 2 . 1  5 . 1  I Bo ne  1 2 4 . 8  12 

3 , 340 34 , 360 3 , 340 34 , 360 

Lung  < . 5 ( -- ) *  8 ( 0 . 80 ) * *Va l ue i n  ( ) i s  n umber of c ases as a per-
L i v er < .  5 ( - - ) 3 ( 3 .  0 )  c ent age o f  norma 1 1  y expect ed mort a 1 i t y  fran 
Bone < . 5  ( -- )  1 ( 3 . 4 )  the s ame types o f  c ancer i n  the g i ven popu· 

1 at i o n .  



-P> I 
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Loc at i on of  
I nd i v i d u a l  

S i te Bo und ary 

( d i stance , km ) 

Nearest Res i dence 

( d i st anc e ,  km ) 

Major Po pu l at i o n 
Center 

( n am e ,  d i st ance )  

"Average I nd i v i du a l " 

Tot a l  Po pu l at i on 
Exposed 

Potent i a l Cases of 
Cancer Deaths i n  
Exposed Po p u l at i o n  

TABLE  4 . 2 . 6- 6  

SUMMARY O F  RAD I OLOG I CAL R I SKS TO I N D I V I DUALS 
FROM IMMED I ATE I NHALAT I O N  OF RAD I OACT I V ITY  DUR I NG CLOUD PASSAGE 

I OWA ARMY AMMU N I T I ON PLANT ALTERNAT I V E ,  L OW RELEASE ( 0 . 6  k i l ogram )  

Rad i o l o g i c a l  Do se  
I ncrement al R i sk of Event ual Cancer Death  Used in  Est i mat e  

Organ ( c h ances / 1 00 , 000 for an i nd i v i d u a l ) ( 50-year commi tment , rem)  

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 -
W i nd  t o  N E  s i a n ; Wi nd to E Wi nd  to N E  pers i a n ;  Wi nd  to  E 

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 )  

Lung  100 26 24 6 . 2  
L i v er 31 8 21  5 . 5  
Bone 7 2 50  12 

( 1 .  5 )  ( 3 . 9 ) ( 1 .  5 )  ( 3 . 9 ) 

Lung --- 8 - - - 1 . 9  
L i ver --- 3 - - - 1 . 7  
Bo ne  - -- 1 - -- 3 . 9  

( none )  ( Bur l i ngton , 6 . 8  km ) ( none )  ( Bur l i ngto n , 6 . 8  km ) 

Lung  1 2 0 . 20 0 . 38 
L i v er < . 5  1 0 . 19 0 . 34 
Bone  < . 5  < . 5  0 . 42 0 . 76 

3 , 340 34 , 360 3 , 340 34 , 360 

Lung < . 5  ( - - ) *  < . 5  ( - - - ) *  *V al ue  i n  ( ) i s  numb er o f  c ases  as a per-
L i ver < .  5 ( -- ) < . 5  ( - - - - )  cent age o f  normal l y  expected mort a l i ty fror 
Bone < .  5 ( - - )  < . 5  ( - - - - )  t h e  same types o f  cancer i n  t h e  g i ven  popu ·  

l at i on .  
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Locat i on of 
I nd i v i d u al  

S i t e  Bo und ary 

( d i st ance , km) 

Ne arest Res i dence 

( d i st anc e ,  km ) 

Major  Popu l at i on 
Center 

( n ame , d i s t ance )  

"Averag e  I nd i v i d u a l " 

Tot a l  Po pu l at i on 
Exposed 

Potent i al Cases of  
Cancer  De at h s  i n  
Exposed Popu l at i on 

-------------------

Organ  

Lung 
L i ver 
Bo ne 

Lung  
L i ver 
Bo ne 

Lung 
L i ver 
Bone  

Lung 
L i v er 
Bone 

L ung 
L i ver 
Bone 

----

TABLE  4 . 2 . 6-7  

SUMMARY OF  RAD I OLOG I CAL R I SKS TO  I N D I V I DUALS 
FROM IMMEDIATE I NHALAT I ON OF RAD I OACT I V I TY DUR I NG CLOUD PASSAGE 

HANFORD S I TE ALTER NAT I V E ,  MAX IMUM RELEASE ( 0 . 6  k i l ogram )  

,, 

Rad i o l og i c a l Dose  
I ncrement al R i sk of Eventual  Cancer Death  Used in  Est i mate  

( ch ances / 1 00 , 000 for  an  i nd i v i d u a l ) ( 50-year commi tment , rem ) 

Med i an D i spers i o n ;  Unfavorab l e  D i sper- Med i an D i spers i on ; Unfavorab l e  D i s -
Wi nd t o  N E  s i an ; Wi nd to  E Wi nd to NE pers i a n ; Wi nd to E 

< . 5  1 0 . 068 0 . 26 
< . 5  < . 5  0 . 061  0 . 23 
< . 5  < . 5  0 . 14  0 . 50 

( 3 5 )  ( 35 )  ( 35 )  ( 3 5 )  

< . 5  1 0 . 068 0 . 26 
< . 5  < . 5  0 . 061 0 . 23 
< . 5  < . 5  0 . 14 0 . 50 

( 3 5 )  ( 3 5 )  ( 3 5 )  ( 35 )  

< . 5  1 0 . 040 0 . 14 
< . 5  < . 5  0 . 036  0 . 13 
< . 5  < . 5  0 . 081 0 . 28 

( R i ch l and , 42 km ) ( R i ch l and , 42 km ) ( R i c h l and , 42 km ) ( R i c h l and , 42 km ) 

< . 5  < . 5  0 . 0 16  0 . 046 
< . 5  < . 5  0 . 013  0 . 040 
< . 5  < . 5  0 . 031  0 . 092  

1 1 9 , 000 1 19 , 000 1 19 , 000 11 9 , 000 

< . 5  ( -- ) *  < . 5  ( --- ) *  *V al ue i n  ( ) i s  n umber o f  c ases as a per-
< . 5  ( - - ) < . 5  ( - - - - )  centage o f  norma l l y  expected mort a l i t y  fran 
< . 5  ( - - ) < . 5  ( - - - - )  t he s ame types of c ancer i n  t h e  g i ven popu-

1 at  i on .  



TABLE  4 . 2 . 6-8  

R I SK COMPAR I SON 
( i ncrease i n  ch ance of death  from vari ous act i v i t i es )  

Act i v i ty or E vent 

C i g arette smok i ng** ( cancer and 
h e art  d i sease )  

Maxi mum i nd i v i d u al l ung dose ,  
assum i n g  worst  c ase  acc i dent under 
I owa Army Ammu n i t i on P l ant 
Al tern ati v e*** 

Work i ng 10 years as a coal  m i ner 
( b l ac k  l un g )  

Maxi mum i nd i v i d u al l ung dose ,  
assum i ng  worst c ase acc i dent under 
P antex P l ant A l tern at i v e*** 

Work i ng 10 years as a coal m i ner 
( ac c i d ent ) 

Dwe l l i ng i n  a l arge eastern c i ty for 
20 years ( po l l ut i on-re l ated d i seases )  

Trave l i ng 300 , 000 mi l es by automo b i l e  
( ac c i d ents ) 

Average i nd i v i d u al l ung dose ,  
assum i ng worst case acc i dent under 
P antex P l ant Al ternati v e*** 

Trave l i ng 300 , 000 mi l es by commerc i al 
j et ( ac c i d en t )  

Trave l i ng 300, 000 mi l es by commerc i al 
jet ( cosm i c  rad i at i on )  

*R i sk coeff i c i ent 0 . 000043/person-rem . 

Ch ance of Death 
Att r i b uted to  

Act i v i ty or Event 
( Ch ances i n  100 , 000 

1 5 , 000 

2 , 000 

1 , 900 

740 

640 

360 

100 

35 

30 

5 

**Moderate-to-h eavy smo k i ng ( 1  p ack  per d ay or more )  for 40 ye ars . 

Lung  Rad i at i on Dose* Req u i red 
for  S ame Leve l  of R i sk ( rem ) 

3600 

480 

460 

170  

150  

84 

2 3  

8 

7 

1 

***Th ese are pro b ab i l i t i es of i nj ury assumi ng that the post u l ated acc i d ent h as al ready h appened . 
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4 . 2 . 7  Decon t am i n at i on 

P l uton i um wi l l  be depo s i ted downwi nd from the p ass age of a c l o ud fo l l owi ng  an acc i dent al re l ease . 

Amo unts  depos i t ed were c a l c u l ated us i ng t he  met hods  descr i bed i n  Sect i on 4 . 2 . 5 .  I f  t hese  concent rat i ons 

were l arge eno ugh to exceed contami n at i on l i m i t s ,  the  ground wo u l d  h ave to be decont am i n ated . 

Two poss i b l e  p l uton i um contami n at i on c l eanup c r i t er i a were ev al u at ed to i n d i c ate  the  ran ge of  

poss i b l y  requ i red act i on s .  The f i rst and  more rest r i ct i v e  c l eanup  l eve l  (0 . 2  mi crocur i e per s q u are met er 

in the top cent i meter of so i l )  was a screen i ng l eve l  recommended as p art of a proposed g u i d ance to Federal 

agenc i es by the E n v i ronment al  Protect i o n  Agency in 1977,  but  h as never been off i c i al l y  adopted 

( 46FR60956 ) .  The screen i ng l evel  was recommended as one be l ow wh i ch the  propo sed dose g u i d ance cou 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 t he  premi s e  t h at t he  

r i sk of  deve l op i ng a r ad i at i on- i nd uced c ancer from cont i n uous  exposure to the  con t ami n at i on s hou l d  be  l es s  

t h an 1 0  c h ances i n  100 , 000 d u r i n g  t he  l i fet i me o f  an i nd i v i d ua l  ( U S E PA 1977 ) . 

The second poss i b l e  c l eanup l evel  was der i ved from t he  prem i s e  t h at no i nd i v i d u al wou l d  rec e i ve a 

dose  to any c r i t i c a l body org an greater t h an t h at recommended by t he  Nat i on a l  Commi s s i on on R ad i o l og i c a l 

Protect i on and Measurement , even aft er cont i n uo us expos ure 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  exposure i n  t h e  max imum year to any organ of an i n d i v i d u al to no mor e  t h an 500 

m i l l i rem . The two l ev e l s  are s t at ed i n  d i fferent t erms , but , in genera l , t he E PA-b ased l evel  wo u l d  res u l t  

i n  c l eanup t o  l eve l s about  4 0  t i mes l ower t h an t he  l eve l  b ased o n  a 500-m i l l i rem-per-year organ do s e .  

Th ree types o f  l and u s e  ( ag r i c u l t ura l , s uburban ,  and commerc i a l )  were addressed f o r  the  two pos s i b l e  

decon t am i n at i on l eve l s (Wen ze l  1982B ) .  Th e decontam i n at i on meth ods  and es t i mated costs  were  based on 

av ai l ab l e  l i t er at ure ( McGrath 1978, Sm i th 1978, F i n l ey 1980 ) . C l eanup of the h i gh er l ev e l s  of 

contam i n at i on wo u l d  be accomp l i s hed by major  vegetat i on and so i l  remova l  by farm or road mac h i n ery and 

was h i ng struct u res w i t h  f i re hoses . At l ower l eve l s ,  contam i n at i on cou l d  be red uced and s t ab i l i zed by 

some veget at i o n  remov a l , p l owi n g ,  and heavy i rr i g at i on .  Cost es t i mates ranged from about  $ 500 to  more 

t h an $ 100 , 000 an acre ,  depen d i ng on the type of l and use and req u i red c l ean u p .  The est imat es i nc l u ded , 

where appropr i at e ,  purc h ase of crops , costs of p ac k ag i ng ,  transportat i o n , d i sposa l  of con t am i n at ed 

mater i al s , t emporary evac u at i on d ur i ng c l eanup ,  and restorat i on ( Wenzel  1982 B ) . 

The res u l ts of t h e  an a l yses are presented i n  Tab l es 4 . 2 . 7- 1  t hro ugh 4 . 2 . 7 -7 for representat i v e 

acc i dent scen ar i os t h at i l l ustrate  t he  f u l l range  of poss i b l e  consequences for each Al t ern at i v e  as 

i nd i c at ed be l ow .  

P antex  Al ternat i ve 

Tab l e  4 . 2 . 7- 1  Max imum Re l eas e ( 1 20 k i l ograms ) 

Tab l e  4 . 2 . 7-2 I ntermed i ate  Re l ease ( 30 k i l ograms ) 

Tab l e  4 . 2 . 7-3  Low Re l e ase  (0 . 6  k i l o gram )  

I owa  Army Ammun i t i on P l ant  A l t ern at i ve 

Tab l e  4 . 2 . 7-4 Max i m um Re l e ase ( 1 20  k i l ograms ) 

Tab l e  4 . 2 . 7-5 I n t ermed i ate  Re l ease ( 30 k i l ograms ) 

Tab l e  4 . 2 . 7- 6  Low Rel ease (0 . 6  k i l ogram )  

H anford S i t e  Al t ernat i ve 

Tab l e  4 . 2 . 7 -7  Max i mum Re l ease (0 . 6  k i l ogram )  
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C l eanup  to 
l eve l  b ased 
on  Hea l y  
proposal  

C l eanup to  
l eve l  based 
on E PA 
Proposed 
G u i d ance  

C l eanup  to  
l evel  b ased 
on  Hea l y  
proposal  

C l eanup to 
l eve l  based 
on E PA 
Proposed 
Gu i d ance 

TABLE 4 . 2 . 7- 1  

EST IMATED DE CONTAMI NAT I ON AREAS AND COSTS ( 1 981 ) 
PANTEX ALTERNAT I VE ,  MAX I MUM RELEASE ( 1 20 k i l ograms ) 

Med i an M teoro l ogy Unfavorab l 
cost \ 1YtH ) 

L an d  Use Acres $M1 1 11 ons Acres 

Agri c u l t ure 198 , 000 160 200 , 400 
Suburb an 4 , 290 3 . 6  44 , 500 
Commerc i a l 1 , 430 1 . 3  1 1 '  100 

TOTAL S :  204 , 000 170 2 5 6 , 000 

Agr i cu l ture  198 , 000 720 200 , 400 
Suburban  4 , 290 1 5  4 4 , 500 
Commerc i al 1 , 430 5 . 4  1 1 '  100 

TOTALS : 204 , 000 740 256 , 000 

TABLE 4 . 2 . 7 -2 

E ST I MATED DE CONTAM I NAT ION AREAS AND COSTS ( 1981 ) 
PANTEX ALTERNAT I VE ,  I NTERME D I ATE RELEASE (30 k i l ograms ) 

Med i an Meteoro l ogy Un favorab l e  
Cost \ 1 981 ) 

Land  Us e Acres $Mi l l i on s  Acres 

Agr i c u l ture 1 5 5 , 300 77 1 5 4 , 400 
S uburban 4 , 490 2 . 4  2 3 , 800 
Commerc i al  1 , 500 1 . 6  7 , 930 

TOTAL S :  1 6 1 , 300 81 186 , 000 

Agr i c u l t ure 1 5 5 , 300 490 154 , 400 
Suburban  4 , 490 1 4  2 3 , 800 
Commerc i al 1 , 500 5 . 1  7 , 9 30 

TOTALS : 1 6 1 , 300 5 10 1 86 , 000 
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Meteorol ogy 
cost \ 1 '1�1 1 

$Mi l l i ons  

1 20  
54 
1 6  

190 

680 
160 
45 

890 

Meteorol ogy 
Cost ( 1981 ) 
$Mi l l i ons  

75 
16 

5 . 6  

97 

480 
78 
28 

590 



C l eanup to 
l evel  b ased 
on  He a l y  
propos al  

C l eanup to  
l eve l  based 
on E PA 
Proposed 
Gu i d ance  

C l eanup  to  
l evel  b ased 
on  He a l y  
proposa l  

C l e anup to  
l eve l  based 
on EPA 
Proposed 
G u i d ance 

TABLE  4 . 2 . 7-3 

ESTIMATED DECONTAMI NAT ION AREAS AND COSTS ( 1 981 ) 
PANTEX ALTERNAT I VE ,  LOW REL EASE (0 . 6  k i l ogram )  

Med i an M teorol ogy Unfavorab l �  Meteorol ogy 
Cost ( 1g81 ) cost  \ lYcH J  

L and Us e Acres $Mi ll i ons  Acres $Mi l l i ons 

Agr i c u l t ure 5 , 930 2 . 9  4 ,  770 2 . 3  
Suburban 59  0 . 03 3  1 , 540 0 . 73 
Commerc i a l 14 0 . 0068 512  0 . 97 

TOTALS :  6 , 000 2 . 9  6 , 820  4 . 0  

Agr i c u l ture 5 , 930 18 4,  770 15 
S u burban 59 0 . 18 154  4 . 9  
Commerc i al 14  0 . 048 512  1 . 7  

TOTALS :  6 , 000 18 6 , 820  22  

TABLE  4 . 2 . 7-4  

EST IMATED DE CONTAMI NATI ON AREAS AND  COSTS ( 1981 ) 
I OWA ARMY AMMU N I T I O N  P LANT ALTERNAT I VE ,  MAX IMUM RELEASE ( 1 2 0  k i l ograms ) 

Med i an Meteorol ogy Unfavor ab l e  Meteoro l ogy 
Cost ( 1981 ) Cost \ l !:li.H ) 

L an d  Use Acres $Mi llions Acres $Mi l l i ons 

Agr i c u l ture 193 , 800 160 76 , 800 68 
Suburban 7 , 630 1 1  9 , 780 89 
Commerc i al 2 , 550 4 . 3  3 , 260 36  

TOTAL S :  204, 000 175  89 , 860  190 

Agr i c u l ture 193 , 800 700 76 , 800 320 
Suburban 7 , 630 3 1  9 , 780 120 
Commerc i al 2 , 550 11 3 , 260 47 

TOTALS :  204, 000 742 89 , 860  490 
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C l eanup  to  
l evel  b ased 
on  He a l y  
proposa l  

C l eanup to  
l eve l  based 
on E PA 
Proposed 
G u i d ance 

C l eanup to  
l eve l  b ased 
on  Hea l y 
proposal  

C l e anup  to 
l eve l  b ased  
on E PA 
Proposed 
G u i d ance  

TABLE  4 . 2 . 7-5  

E ST IMATED DECONTAMI NATION  AREAS AND COSTS ( 1 981 ) 
I OWA ARMY AMMU N I T I ON PLANT ALTERNAT I VE ,  I NTERME D I ATE  RELEASE ( 30  k i l ograms ) 

Med i an Meteorol ogy Unfavorab l e  
Cost {1981) 

L and  Use Acres  $Mi 11 i ons  Acres 

Agr i cu l ture 78 , 300 41 70 , 400 
Suburban 3 , 090 2 . 7  6 , 750  
Commerc i al 1 , 030 0 . 98 2 , 250  

TOTAL S :  82 , 450 45 7 9 , 420  

Agr i c u l ture 78 , 300 260 70, 400 
Sub urban 3 , 090 11 6 , 750  
Commerc i al 1 , 030 3 . 8  2 , 250  

TOTALS :  82 , 450 2 70 7 9 , 420 

TABLE 4 . 2 . 7-6  

ESTIMATED DECONTAMI NAT ION AREAS AND COSTS ( 1981 ) 
I OWA ARMY AMMU N I T I ON P LANT ALTERNAT I V E ,  LOW RE LEASE (0 . 6  k i l ogram )  

Meteoro l oqy 
Cost \ 198_1 )_ 

$Mi l l i ons  

36  
8 . 9  
3 . 5  

48 

2 30 
2 5  

9 . 2  

260 

Med i an Meteoro l ogy Unf avor ab l e Meteoro l oqy 
Cost (1981) Cost ( l 98_JJ_ 

L and  Use Acres  $Mi l l i ons  Acres $Mi l l i on s  

Agr i cu l ture  5 , 200 2 . 6  2 , 940 1 . 4  
Suburban 204 0 . 1 1 986 0 . 48 
Commerc i a l 69 0 . 038 328 0 . 16 

TOTAL S :  5 , 470 2 . 7  4 , 260 2 . 0  

Agr i cu l ture 5 , 200 16 2 , 940 9 . 1  
Suburban 204 0 . 65 986 3 . 1  
Commerc i al 69 0 . 2 3 328 1 . 1  

TOTAL S :  5 , 470  1 7  4 , 260 13 
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TABLE  4 . 2 . 7-7  

E ST I MATED DECONTAM I NAT I ON AREAS AND COSTS ( 1981 ) 
HANFORD S ITE  ALTERNAT I VE ,  MAX I MUM REL EASE ( 0 . 6  k i l ogram )  

Med i an Meteoro l ogy Unfavor ab l e Meteoro l ogy 
cost t lYBl J (;ost \ 1 981 J 

Land  Use Acres �Mi l l i ons Acres �Ml 11 i ons  

C l eanup  to Agr i c u l ture  6 , 700 3 . 2  3 , 2 30 1 . 6  
l evel  based ( o n s i t e )  - - ( o n s i t e )  - -
on  He a l y  S u burban None -- No ne  - -

propo s al Commerc i al None None 

TOTAL S :  6 , 700 3 . 2  3 , 230  1 . 6  

C l eanup to Agr i c u l ture 6 , 700 2 1  3 , 230 10 
1 evel  b ased ( on s i te )  - - ( on s i te )  - -

on EPA Suburban None -- None --
Proposed Commerc i a l None None 
G u i d ance 

TOTAL S :  6 , 700 2 1  3 , 230  10  

4 . 2 . 8  Long-Term Exposure  Hea l t h  Consequences 

Long-term exposure for the purposes of t h i s  doc ument means the i n h a l at i on and i n gest i on of p l uton i um 

o ver many years . P l uton i um wo u l d be i n i t i a l l y depos i ted on the ground by the  p as s age  of the  d i spers i on 

c l oud from an acc i dental  exp l o s i on .  The d epos i ted p l uton i um cou l d  be made av a i l ab l e  to h umans by several  

natura l  processes  termed " pathways . "  Th ese  p athways are resuspens i on to  t he  a i r ,  i ngest i on of g arden 

produce , and i n gest i on of meat product s .  Several i mport ant p at hways were eva l u ated by computer mode l  

s im u l at i on to  determ i ne  rad i at i on doses and assoc i ated potent i a l h ea l t h  effects . T h e  most s i g n i f i c ant 

p at hway ( over 90 percent of the l ong-term r ad i at i on dose )  to man is d i rect i nh a l at i on of resuspended 

p art i c l es of con t am i n ated so i l .  

Three types of computer s i mu l at i ons were performed , one for each of the two l ev e l s  of decontami n at i on 

effort descr i bed i n  Sect i on 4 . 2 . 7  an d one as sum i ng no decontam i n at i on for comp ar i son . Th e uptake of 

p l uton i um from the  so i l to p l ant s ,  from p l ants to forag i ng l i vestoc k ,  and from both p l ants and l i vestock 

to  man was an a l yzed . F i gure  4 . 2 . 8-A i l l u strates the maj or food p athways i n vest i g ated for the  Pantex 

reg i on .  Th i s  an a l ys i s  as sumed l ar ge areas of farml and are contami n ated w i t h  p l ut on i um .  Both n atural and 

agr i c u l tura l  p athways to man were s i mu l ated u s i n g  appropr i at e computer codes . S i te-spec i f i c  data  on 

c l i m ate ,  so i l ,  veget at i on ,  cropp i ng ,  and agr i c u l tural pract i c es were used i n  the computer program for 

these  s i mu l at i ons  ( Wenze l  1982A ) .  

The concentrat i ons of p l uton i um i n  a i r ,  so i l ,  vegetat i on ,  and meat were s i mu l ated for 50 years . 

These  s imu l ated concent r at i ons were used to estimate  the  doses and hea l t h  eff ects expected i n  i n d i v i du a l s .  

For con servat 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 farmi ng  the  cont am i n ated 

areas . Based on these  doses , associ ated r i sks  of potent i a l h e a l t h  effects were est imated by the  s ame 

procedure descr i bed in Sect i on 4 . 2 . 6 . 

Res u l ts for the  ranges of acc i dents ev a l uated are summari zed i n  Tab l e  4 . 2 . 8- 1  for the  Pantex P l ant  

A l ternat i ve and Tab l e  4 . 2 . 8-2 for  the  Iowa  Army Ammun i t i on P l ant Al tern at i ve .  For the  Hanford S i t e  
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F i gure 4 . 2 . 8-A . Major P antex P l ant food p athways s i mu l ated for potent i al acc i dents w i th p l uton i um .  

Al ternat i ve ,  the off s i te cont am i n at i on l eve l s  even wi t hout c l eanup were near the c l eanup l eve l  based on 

the Env i ronmental  Prot ect i on Agency Proposed Gu i d ance and no  i ncrement a l  r i sks  were ca l c u l ated . Th e 

v a l ues g i v en are the i nc rement al  r i sk of c ancers ( l un g ,  l i ver ,  and bone)  for average i nd i v i d u a l s  l i v i ng on 

and farm i n g  the  cont am i nated areas dur i n g  the  f i rst year after depos i t i on and for a tot a l  50-year per i od . 

The v a l ues may be compared wi th the  average i nd i v i d ual  i ncremental r i sk v a l ues g i ven i n  Tab l es 4 . 2 . 6- 1  

t h rough  4 . 2 . 6- 7 .  
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Degree of 
C l eanup  

No decon-
t ami n at i on 

C l e anup to 
l eve l  b as ed 
on Hea ly  
proposa l  

C l e anup  to 
l evel  b ased 
on  EPA 
Proposed 
Gu i d ance 

TABLE  4 . 2 . 8- 1  

I NCREMENTAL R I SK O F  EVENTUAL CANCER DEATH* FROM LONG-TERM EXPOSURE TO 
R ES I DUAL CONTAMI NAT ION UNDER THREE  CLEANUP ASSUMPT I ONS 

PANTEX P LANT ALTERNAT I VE 

( Ch ances i n  100 , 000 for Average I nd i v i d u a l ) 

120-K i l oqram Re l ease 30-K i l �gram R e l eas e 0 . 6 -K i l oJlr am R e l ease 
Med i an Unfavor ab l e  Med i an Unf avor ab l e  Med i an Unfavorab l e  

Meteoro l ogy Meteorol ogy Meteoro l ogy Meteoro l ogy Meteoro l ogy Meteoro l oqy 
F i rst  50-yr F i rs t  50-yr F i r s t  50-yr F i rst 50-yr F i rst  50-yr F i rst  50-yr 
Year Tot a l  Year Tot al  Year Tot a l  Year Tot al  Year Tot a l  Year Tot a l  

--- --- --- --- --- --- --- --- --- ---

0 . 85 1 . 7  3 . 6  7 . 2  0 . 40 0 . 82 2 . 0  4 . 0  0 . 3 1 0 . 6 5  0 . 1 1 0 . 22 

0 . 5 7 1 . 1  0 . 92 1 . 8  0 . 39 0 . 78 0 . 73 1 . 5  0 . 3 1 0 . 6 5  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 

*V a l u es are c h ances i n  100, 000 t h at an average i n d i v i dua l  l i v i n g  w i t h i n  t he  con t am i n ated area  for the  
per i od of t i me wou l d  eventu a l l y  d i e  of  l i ver ,  l ung ,  or bone  c ancer because of i nt ake of res i d u al 
p l uton i um contam i n at i o n .  

Degree of 
C l e anup  

No decon-
t am i n at i on 

C l e anup to  
l eve l  b ased 
on Hea ly  
propo s al 

C l e anup  to 
l evel  b as ed 
o n  EPA 
Proposed 
Gu i d ance 

TABLE 4 . 2 . 8-2  

I NCREMENTAL R I SK OF E VENTUAL CANCER DEATH* FROM LONG-TERM E XPOSURE TO  
R E S I DUAL CONTAMI NAT I ON UNDER THREE  CL EANUP ASSUMPT I ONS  

I OWA ARMY AMMUN I T ION PLANT ALTERNAT I VE 

( C h ances i n  100 , 000 for Average I nd i v i d u a l ) 

120-K i l oqram Re l ease  30-K i l ogr am R e l ease 0 . 6- K i l �r am R e l ease  
Med 1  an Unfav or ab l e  Med i an Unf avo r ab l e  Med i an Unfavor ab l e  

Met eoro l oqy Meteoro l o gy Meteorol ogy Meteoro l ogy Meteoro l ogy Met eoro l ogy 
F i rst 50-yr F i rst  50-yr F i rst 50-yr F i rst  50-yr F i rst  50-yr F i rs t  50-yr 
Year Tot al  Year Tot al  Year Tot al  Year Tota l  Year Tota l  Year Tota l  

--- --- --- --- --- --- --- --- ---

5 . 9  9 . 6  8 . 5  14  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 . 67 1 . 1  0 . 34 0 . 54 0 . 2 2 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 c h ances i n  100 , 000 t h at an average i nd i v i dua l  l i v i ng wi th i n  the  cont am i n ated are a  for t h e  
per i od o f  t i me wou l d  eventu al l y  d i e  o f  l i ver ,  l un g ,  o r  bone c ancer because o f  i nt ake o f  res i d u a l  
p l uton i um contam i n at i o n .  
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4 . 2 . 9  Emergency Preparedness 

Emergency Prep aredness is  d i sc ussed here only in  re l at i on to the  P antex P l ant . S i m i l ar p l ann i n g  

wo u l d  be  done  for e i t her t h e  Iowa Army Ammun i t i o n  P l ant o r  t h e  Hanford S i te .  

The P antex P l ant h as compreh ens i ve emergency p l ans t h at pro v i de g u i d ance and proced ures d es i gned to  

protect  ( 1 )  l i fe and  property wi t h i n  the  fac i l i ty ,  ( 2 ) t h e  heal t h  and we l fare of s urrou nd i n g areas , and 

( 3 )  the d efense i nt erest of the n at i on d u r i ng any cred i b l e  emergency s i tu at i o n .  Formal mu t u a l  as s i stance  

agreements h ave  been  made  w i t h  t he  Amari l l o  F i re Department , the  Nat i o n a l  Gu ard , and  St . Anthony ' s 

Hosp i t al . I nformal agreements h ave been d i scus sed wi th l oca l  po l i c e ,  sher i ff d ep artment s ,  and other 

emergency agenc i es who wi l l  pro v i de support in l i ne wi t h  the i r  resp ect i ve c h arter s .  P l an n i n g  is  in  

progress w i th off i c i a l s  of t he  State  of Tex as t o  assure appropr i at e  coord i n at i on with the  Texas State  

Emergency Man agement  P l an . 

The P antex Emergency P l an expresses t he  p h i l osophy t h at the  P antex P l ant be as se l f-suff i c i ent as 

pos s i b l e  in hand l i ng emergency s i t u at i ons  wi t h i n  the fac i l i ty .  P l ant  emergency response teams are 

composed of speci a l i zed personnel  who are t ra i ned and knowl edgeab l e  in meet i ng emergency s i t u at i ons . 

These i n c l ude  such  f i e l ds of expert i s e as f i re f i ght i n g ,  secur i ty and nuc l e ar materi a l s  protect i on ,  

med i c a l , rad i at i on mon i t or i ng and h ea l t h  phys i c s ,  n uc l ear s afety, and env i ronmenta l  s c i ences . The groups 

are further supported by exper t i s e  in  i n dustr i a l safety,  i ndustr i a l  hyg i en e ,  commu n i c at i ons , u t i l i t i es ,  

and t r ansportat i on .  These response groups are respon s i b l e  for pro v i d i ng t he d i rec t i on and appropri ate 

act i on requ i red to  res o l ve any emergency s i tu at i o n .  

Med i c al , decon t am i n at i on ,  f i ref i ght i ng ,  and other emergency fac i l i t i es and equ i pment are avai l ab l e  

on s i te .  A n  Emergency Ra d i at i on Treatment  Fac i l i ty w i th equ i pment  i s  ava i l a b l e  a t  S t . Anthony ' s  Hos p i ta l  i n  

Amar i l l o t o  treat contam i n ated p at i ents . Per i od i c  exerc i ses  a re conducted  by P antex P l a n t  personnel  w i t h  

t h e  hosp i ta l  s taff . Th e faci l i ty a t  t h e  St . Ant hony ' s  Ho s p i t a l  was t h e  f i rst  decon t ami n at i o n  faci l i ty i n  

t he Un i ted St ates des i gned exc l us i ve l y  for h and l i n g  contam i n ated pat i ents i n  a commu n 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 group s ,  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 contractor man agement personne l  who conduct  tra i n i n g exerc i ses  at an ons i te 

emergency control  center . Under acc i dent cond i t i on s ,  t h i s  team wou l d  i n i t i ate  t he  P antex Emergency P l an 

and coor d i nate a l l on s i te act i ons . If off s i te  areas cou l d  be affected , t he  Tex as Dep artment of Pu b l i c  

S afety wou l d  b e  not i f i ed i mmed i at e l y .  The Texas Dep artment o f  P u b l i c  S afety wi l l  make emergency 

not i f i c at i on to  the p ub l i c  and l oc a l  governmenta l  agenc i es in accordance wi t h  An nex  R of the St ate of 

Tex as Emergency Man agement P l an ( Texas 1982 ) .  The P antex P l ant h as i n- p l ace commun i c at i on c h anne l s  w i t h  

the  Texas  Dep artment o f  P u b l i c  Safety through  t he  u s e  o f  te l ephone ( both stan d ard a n d  mob i l e ) , two-way 

r ad i o ,  and t he Nat i ona l  Warn i ng Syst em . 

The P antex P l ant h as R ad i o l o g i ca l  As s i stance Te ams w i t h  a tota l  of 46 personnel  who are equ i pped and 

tra i ned to respond to  an acc i dent  i n vo l v i n g  rad i oact i ve cont am i n at i on e i ther ons i te or offs i te .  Members 

f rom t h i s  t e am h ave part i c i p ated in the  Nat i ona l  Nuc l ear Weapons Acc i dent Exerc i ses in 1979 and 1981 . In 

add i t i o n ,  the Jo i nt Nuc l ear Acc i dent  Coord i n at i ng Center (J NACC ) in Al b uquerq u e ,  New Mex i co ,  c an be ca l l ed 

upon , s h ou l d  t he need ar i s e .  Th i s  c a l l wou l d  mo b i l i ze rad i at i on emergency response teams from the  

Dep artment of Energy, Dep artment of Defen s e ,  a nd  other  p art i c i pat i n g Federal  agenc i es .  
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As d i scussed throughout  Sect i on 4 . 2 ,  the  on l y  types of cred i b l e  acc i d ents t h at co u l d  l ead to 

s i gn i f i cant consequences for t he general p u b l i c  or the env i ronment are those t h at m i g ht d i sperse 

rad i o act i ve mater 1 a l s  beyond the  bo undar i es of the  Pantex P l ant . The Texas Department  of  Hea l th has  

pr i mary respon s i b i l i ty w i t h i n  the prov i s i ons of  the  State of Texas Emergency Man agement P l an for  emergency 

response  to prevent or reduce d amag e ,  i njury ,  or l o ss of l i fe  or property from acc i dents i n vo l v i ng 

rad i o act i ve mater i a l s .  Th i s  p l an n i ng w i l l  be documented i n  a speci al c h apt er on the  P antex P l ant i n  the  

Federal  Fac i l i ty s ubsect i on ( Annex  L ,  Append i x  7 ,  Tab  3 )  of t he  Rad i o l o g i ca l  Emergency Respon s e  port i on of  

the St ate P l an ( Texas 1982 ) .  Th i s  p l an n i ng w i l l  be  al ong the  s ame genera l  p atterns used for  f i xed n uc l ear 

fac i l i t i es in the St ate of Tex as Emergency Man agement P l an .  Add i t i on a l  documen t at i on wi l l  cover 

respons i b i l i t i es and act i ons for other State of Texas agenc i es and l oc al governments . 

In the  event of an acci dent res u l t i ng i n  offs i te rad i o act i ve contami nat i on ,  s h e l ter i ng and s i mp l e  

resp i r atory protect i o n  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 du a l  and popu l at i on doses . 

Where appropr i at e ,  the  p ub l i c  cou l d  seek s h e l ter i n  permanent struct ures such  as hou ses or 

commerc i a l / i ndustr i al  b u i l d i n g s ,  wh i ch cou l d be mad e reasonab l y  a i rt i ght  by c l os i n g wi ndows , doors , and 

external  a i r  i nt akes . Persons trave l i ng by motor veh i c l e  cou l d  c l ose w i ndows , vent s ,  and outs i de heat i ng 

or coo l i ng duct s ,  as we l l as avo i d  dr i v i n g  to the  area where t he  c l o ud wo u l d  be expected to travel  

downwi n d .  Add i t i onal  resp i r atory prote ct i on wou l d  be  ac h i eved by cover i ng t he nose and  mouth w i t h  wet 

h andkerc h i efs or towe l s  or by go i n g i n to a bathroom , c l os i ng the  door and t urn i ng on t h e  water i n  t he  

s hower . If t hese measures were t aken d u r i ng the  t i me of c l o ud pass age ( for e x amp l e ,  one to a few ho urs i n  

Am ari l l o ) , . the  potent i a l max i mum rad i at i on doses and the  correspon d i n g  r i s k s  o f  event u a l  cancers shown i n  

Sec t i on 4 . 2 . 6 wo u l d  b e  reduced s ubstant i a l l y ,  pos s i b l y  by factors of as much as 10 ( Cohen 1979 ,  Cooper 

198 1 ) . 

Once t he  i n i t i al debr i s  c l oud  h as p assed , t he remai n i ng potent i a l  h azard from depo s i ted rad i oact i v i ty 

wo u l d  be s i g n i f i c an t l y  smal l er ( Sect i on 4 . 2 . 7 ) . Bec ause  of t h e  l ower potent i a l hazard , res torat i on and 

recovery co u l d  be c arr i ed o ut over a reasonab l e  t i me per i od .  Act i ons wou l d  probab l y  i n c l ude some of those  

d i scus sed in  Sect i on 4 . 2 . 7 ,  as  we l l  as  meas ures s uc h  as  access restr i c t i on 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 ami n at i on unt i l  c l e anup cou l d  be accomp l i shed . 

P l ann i ng for P antex P l ant emergenc i es i ncorporates exper i ence g a i ned from decontam i n at i on of s i tes 

where p l uton i um d i sper s a l  resu l ted from h i gh exp l o s i ves detonat i on .  Th ese  decon t ami n at i on efforts were 

s uccessfu l  in manag i ng hea l th  protect i on prob l ems and in return i ng l and and f ac i l i t i es to the pub l i c  

doma i n ( U SAF 1970 , P l ac e 1970 ) . 

4 . 3  I MPACTS OF RELATED DE PARTMENT OF ENERGY TRANSPORTAT ION OPERAT IONS  

E n v i ronmenta l  i mp acts res u l t i ng from rel ated transportat i on operat i ons f a l l i nto o ne  of  two major 

c ategor i es - -normal operat i ons  or acc i dents . Rad i o l o g i c a l  and nonrad i o l og i c a l  consequences are assessed 

for both c ategor i es .  The rad i o l og i ca l  con sequences resu l t  from atmospher i c  re l ease of rad i o act i ve 

mater i a l s  s uch  as p l uton i um and tr i t i um .  

Two transport at i on-re l ated acc i dents were an a l yzed to be w i t h i n  the thresho l d  of cred i b i l i ty i f  total  

m i l eage trave l ed in  the  Un i t ed St ates is  con s i dered . One  potent i a l acc i dent , a crash  of a Dep artment of  

Energy-ch artered a i rcraft c arry i ng  components cont a i n i ng tr i t i um ,  cou l d  res u l t  i n  a re l ease probab i l i ty of  

4 ch ances i n  100 , 000 per year . Th e second , a l ong-burn i n g  fue l  f i re res u l t i ng from a crash  of a Safe

Sec ure Tra i l er w i t h  a l oaded fuel t anker t ruck , was assessed to be at the  t h res h o l d  of cred i b i l i ty 
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( 1  c hance  i n  1 mi l l i on per year ) . Al l other acc i d ents h av i n g pot ent i a l rad i o l og i c a l  consequences were 

found to be not cred i b l e .  The comp l ete env i ronmental i mpact assessment of P antex P l ant t r an sport at i on 

operat i on s  i s  by neces s i ty c l ass i f i ed and i s  documented i n  Sm i t h  1982 . 

4 . 3 . 1  Transport at i on Systems 

The Dep artment of Energy transport at i on s afegu ards system i s  u s ed for offs i te t ransport at i on of  

n u c l ear weapo n s ,  n uc l ear components , and  spec i al as semb l i es contai n i ng rad i o act i ve mater i a l . Th i s  i s  a 

d ed i c ated ground transportat i on system con s i s t i n g  of Safe- Secure Tractor/Tr ai l ers and S afe-Secure  

Ra i l c ars . Th e Dep artment of Energy does  not  s h i p  n uc l ear we apon s by a i r .  Safe-Secure Tractor/Tr a i l ers 

and S afe-Secure Ra i l c ars h ave features t h at make them espec i a l l y s afe i �  acc i dents . I n  addi t i on ,  t hey 

prov i de secur i ty ag a i nst  theft or s abot age attempts . Tr ansportat i on operat i ons  are regul ated by 

Dep artment of Energy stand ards for spec i al eq u i pment , g uard escort , operat i ng procedures ,  and emergency 

procedures . Th e Co ur i er personnel  are speci al l y  trai ned and eq u i pped and have extens i ve exper i ence i n  t he  

trans port of  n u c l ear materi a l s .  Equ i pment i nc l udes spec i al veh i c l es w i t h  secure commun i c at i ons 

c ap ab i l i t i es to assure constant rad i o  cont act wi t h  Dep artment of Energy Off i ces and fac i l i t i es .  Th i s  

perm i ts i mmed i ate not i f i c at i on of any u n u s u al c i rc umstances or prob l ems d ur i ng transport . Couri ers h ave  

emergency response  g ear t h at wo u l d  perm i t  i n i t i a l respon se  in  t he  case  of any emergency unt i l add i t i on a l  

acc i dent response s upport arr i ved . T h e  fu l l  resources o f  the  Rad i o l og i c al As s i stance Program cou l d  b e  

s ummon ed i f  needed . Th e Rad i o l og i ca l  As s i stance  Program con s i sts of 3 0  spec i a l teams stat i oned at 

Dep artment of Energy f ac i l i t i es t hroug hout the U n i ted St ates . In add i t i on ,  t h e  Dep artment of Energy ' s  

Al b uquerque Op erat i o n s  Off i ce can c a l l on spec i a l resources o f  t he  Dep artment o f  Defense i f  req u i red . Any 

response act i on wou l d  i nc l ude appropr i ate not i f i c at i on and coord i n at i on w i th s t ate emergency response 

agenc i es  depend i n g  on the l o c at i on . 

Offs i t e  s h i pments of the rout i ne l ow- l evel  rad i oact i ve waste ( Sect i on 3 . 2 . 6 . 1 )  are packaged i n  

accordance wi t h  Dep artment of Tr ansport at i on Reg u l at i ons  i n  Dep artment of Tr ansportat i on - approved 

contai ners . The s h i pments are made by common c arr i er truck frei ght . The h az ards are no d i ff erent t h an 

s i m i l ar l ow- l eve l  wastes s uch  as that  gen�rated by nuc l ear med i c i n e act i v i t i es i n  hos p i t a l s or 

exper imental  rad i oc h em i stry l aborator i es in u n i vers i t i e s .  R i sks  from transportat i on of such mater i al s  

h av e  been as sessed as be i ng i n s i g n i f i cant  i n  an Env i ronmental  Imp act St atement by the  Nuc l ear Reg u l atory 

Comm i s s i on ( USNRC 1 9 77 ) . Offs i te s h i pments of h i gh exp l os i ves and h az ardous c hemi c al s  are h and l ed by 

commerc i a l  c arri ers ( truck  and a i rcraft ) under Dep artment of Tr an sportat i on g u i d e l i nes . On s i t e s h i pments 

use  spec i f i c  s afety equ i pment and veh i c l es and comp ly wi th P antex P l ant operat i on and emerg ency 

procedures . 

4 . 3 . 2  Normal Transportat i on Operat i ons  

Neg l i g i b l e  env i ronmental i mp acts res u l t  from expected con d i t i ons d ur i ng transportat i on operat i ons . 

An examp l e i s  t h e  rad i at i on dose rece i v ed by al l i nd i v i d u a l s i n  t he  v i c i n i ty of nuc l e ar s h i pment s .  Th ese  

imp acts are  summar i zed i n  Tab l e 4 . 3 . 2 - 1 .  
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TABLE 4 . 3 . 2 - 1  

PANTEX PLANT- RELATED TRANSPORTAT I ON IMPACTS FROM NORMAL OPERATIONS  

A .  R ad i o l ogi c al Imp acts  - Annual  Max i mum I nd i v i d u al Dose (m i l l  i rem ) 

Person l i v i ng al o ng 
trans port l i nk 

P erson s h ar i ng transport l i nk 
wh i l e  veh i c l e  mov i ng 

Byst ander near stopped v eh i c l e  

Truck stop emp l oyee 

B .  Nonrad i o l og i c a l  Imp acts* 
4 . 3 . 2 . 1  P antex 

<0 . 07 

Neg l i g i b l e 

<0 . 5  

<0 . 0 1  

P a nt ex Motor Veh i c l e  Traff i c  [ 1 9  m i l l i o n  k i l ometers ( 1 2 mi l l i o n  m i l es )  per year ] 

Amar i l l o Impact 
Te xas St ate Impact 
U ni t ed St ates Imp act 

1 . 0 percent 
0 . 01  percent 
0 . 0008 perc e nt 

P a ntex R a i l Traff i c  [ 390 thous and k i l ometers ( 240 t h o u s a nd m i l es )  per year] 

U ni ted States  Fre i ght Impact 0 . 006 perc e nt 

P antex A i r  Operat i o ns ( 2 70 per year ) 

Amar i l l o A i rport I mp act 0 . 3  percent 

*Expressed as a perce nt of the t r aff i c  i n  the affected are a .  

4 . 3 . 2 . 1  P a ntex P l a nt 

R ad i o l og i c a l - -Nuc l e ar Weapo ns 

Th i s  i mp act i s  ass es sed i n  t erms of d o s e .  The dosP for no noccupat i o nal  i nd i v i d u a l s  i s  l ess  t h an 

0 . 01 m i l l i rem per year .  The nonoccupa t i ona l su bgroups cons i dered  i nc l ude members of  the pub l i c  expose d  

al o ng s i de t h e  transport l i nk a nd  those nearby wh i l e  t h e  s h i pme nt i s  stopped . 

R ad i o l ogi c a l --Other Sources 

I nc l uded i n  th i s  c at egory are nucl ear weapon  compo nent s .  rad i o act i ve sources . a nd  rad i o act i ve wast e .  

The max i mum dose  for a no noccupat i o nal  i nd i v i d u a l  was assessed t o  b e  l es s  t h a n  0 . 5  m i l l i rem per year . 

Nonrad i o l og i cal 

The tot al a n nu al t r aff i c  cont r i b ut i on  for the P a nt ex P l a nt ( T ab l e  4 . 3 . 2- 1 )  was c a l c u l ated to be l es s  

t h a n  1 percent for al l affected areas . Th erefore .  the resu l t ant no nrad i o l o g i c a l  i mp acts  are co ns i dered 

neg l i g i b l e .  
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4 . 3 . 2 . 2  Iowa Army Ammun i t i on P l ant Al t ernat i ve 

R ad i o l ogi c a l  

The maxi mum i n d i v i d ual  exposure to a nonoccupat i onal  i nd i v i d u a l  i s  a funct i on o f  n umbers o f  sh i pments 

r at h er t h an d i st ance trav e l e d  so that va l u e  wo u l d be the  s ame as reported for the  Pantex P l ant 

Al ternat i v e .  

Nonrad i o l og i c al 

If al l or p art of the  n uc l ear we apons assemb ly operat i ons were re l oc ated to the I owa Army Ammu n i t i on 

P l ant near Bur l i ngto n ,  Iowa , the amount of traff i c  i n  the  l oc a l area  wo u l d be expected to i ncrease  from 

the onset of P l ant refurbi shment . U l t i mate l y, the l oc al motor veh i c l e  traffi c  wou l d  be expected to 

i ncrease  by 9 percent and the  l oca l  ai r traff i c  wou l d  be expected to i n crease by 1 percent . Th e effect on 

n at i onwi de  travel wou l d  be neg l i g i b l e .  

4 . 3 . 2 . 3  H anford S i te  A l ternat i ve 

R ad i o l og i ca l  

The  max i mum i n d i v i dua l  exposure to a n onocc upat i onal  i n d i v i dual  i s  a funct i on of n umbers of  s h i pments 

r ather  t h an d i stance travel ed so that v a l ue  wo u l d  not be  affected by s i te re l ocat i on .  

Nonrad i o l ogi c a l 

The total  l oc al motor veh i c l e  traffi c  wou l d  be expected to i ncrease by 5 perc ent . There wou l d  be 

about a 0 . 3  percent i n crease in l oca l  ai r traff i c .  Th e nat i onwi de  effects wo u l d  be n eg l i g i b l e .  

4 . 3 . 3  Transportat i on Acc i dents 

The pr i mary concern is  deton at i on of the h i gh-exp l o s i ves components of n u c l ear weapons w i th an 

en s u i ng  aeroso l i zat i o n  and rel ease of p l uton i um to the atmosphere . Ot her  concerns are deton at i on of 

conven t i onal  h i gh exp l o s i ves ,  re l ease of c h em i c al cont am i n ants ,  burn i ng combust i b l e  chemi c a l s ,  p r imar i l y  

gaso l i n e  and d i es e l  fue l , and re l e ase  of tri t i um t o  the  atmos ph ere . Th e s ame bas i c  methods  used  for 

asses s i ng p l ant-re l ated acc i dents ( descri bed in Sect i on 4 . 2 )  were used to eva l u ate potent i a l 

t r ansport at i on acc i dent s .  

4 . 3 . 3 . 1  P antex P l ant Al tern at i ve 

R ad i o l og i ca l --Nuc l ear Weapons 

The fo l l owi ng abnormal c i rcumst ances to wh i ch a n uc l ear weapon cou l d  be subjected i n  a t r ansportat i on 

acc i dent were con s i dered : f i r e ,  impac t ,  proj ect i l es/shrapne l , s p ark/ e l ectr i c al d i s c h arge ,  crush , puncture , 

s hear i ng ,  f r i c t i on ,  pres sure , l i ghtn i ng ,  and i mmers i on . 

O n ly  one acc i dent t h at cou l d  res u l t  i n  a re l ease of rad i o ac t i ve materi a l s ,  a c o l l i s i on between a 

S afe-Secure Tr actor/Tr a i l er and a fue l  tanker truck resu l t i ng i n  a l ong-burn i ng f i re env i ronment , was 
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determ i ned to be cred i b l e .  On a nat i onwi de bas i s ,  the  annual  probab i l i ty of such  an acc i dent i s  about 

1 c h ance in a m i l l i o n .  About 5 percent of the total d i st ance travel ed is w i th i n  a 80 k i l ometer ( 50-mi l e ) 

r ad i u s of the  Pantex P l ant . Th erefore ,  the c h ance  of such an acc i dent i n  t he  Amar i l l o  area  i s  about 
1 chance  i n  20 m i l l i on a yea r .  

The con sequence asses sment for t h e  Safe-Secure Trai l er fue l  tanker f i re acc i dent assumed a maxi mum 

author i zed veh i c l e  l o ad of nuc l ear weapons conta i n i n g  p l uton i um t h at are mo st sens i t i ve to t he  f i re 

ac c i dent ( T ab l e  4 . 3 . 3 . 1 - 1 ) .  The s e l ected acc i dent l oc at i on was i n  a l arge metropo l i t an area ( po p u l at i on 

between  0 . 25  and 0 . 5 mi l l i on )  on an i n t erstate h i ghway near a major . ex i t .  For the  worst  c as e -wi nd 

d i rect i on and unf avorab l e  d i spers i on cond i t i on s ,  t he cont am i n ated area was c a l c u l ated to  be 52 square 

k i l ometers (20 square m i l es )  with est imated c l eanup costs of $500 m i l l i o n ,  based on 1980 do l l ars . A 

max i mum of 38 eventua l  c ancer f at a l i t i es were c a l c u l ated for th i s  s e l ected acc i dent . C a l c u l at i ons were 

al so made  u s i n g  t he  most  l i ke l y  w i nd  d i rect i on and typ i c a l d i spers i o n  cond i t i ons . For th i s  c as e ,  c l eanup 

costs of $ 1 20 mi l l i on and 8 eventual  c ancer f at a l i t i es were est i mated . 

TABLE 4 . 3 . 3 . 1 - 1  

SAFE -SECURE TRACTOR/TRA I LERS P LUTON I UM D I SPERSAL CONSEQUE NCE ASSESSMENT SUMMAR Y 

E vent : H i gh-exp l os i ve nonn u c l ear detonat i on w i th p l uton i um d i spersal  from a f u l l y  l o aded S afe-Secure 
Tr a i l er 

Locat i o n :  I nterstate H i g hway, near major ex i t ,  l arge metropo l i t an area w i th pop u l at i on between 0 . 24 an d 
0 . 5  m i l l i on peopl e 

I tem 

R i sks  from i mmed i ate i n h a l at i on 

Max i mum i n d i v i dua l  f i rs t-ye ar 
l ung  dose  ( rem )  

L atent c ancer fata l i t i es 
L u n g  
Bone 
L i v er 

Total  

Potent i a l l y  affected 
popu l at i on 

Average popu l at i on dens i ty 

Decont ami n at i on con s i derat i ons 

Area contam i n at ed ( at greater 
t h an 0 . 2  mi croc ur i es per 
sq uare meter ) 

C l eanup cost ( i n 1 980 do l l ars ) 

E xtreme Case  D i s pers i on* 

31 

14 
18 
6 

38 

99, 000 

2 , 700 persons per 
square k i l ometer 

52 squ are k i l ometers 

500 mi l l i on 

Typ i c a l  D i sper s i on** 

3 1  

3 
4 
1 
8 

2 6 , 000 

2 , 700 persons per 
square k i l omet er 

52 square k i l ometers 

120 mi l l i on 

* B ased on ass umpt i ons of stab i l i ty c ategory D and w i nd speed of 2 meters per second . 
**Based on assumpt i on s  of s t ab i l i ty category D and w i nd  speed of 4 . 2  met ers per second . 
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Nuc l e ar Compo ne nt s  a nd Other R ad i o act i ve Mater i al s  

The D epartme nt of E nergy al so s h i ps nuc l ear comp o ne nts a nd  other rad i o ac t i ve mater i al s  as p art of 

rout i ne P antex Pl a nt-re l ated operat i o ns .  The o n ly  cred i b l e  transport at i o n  acc i d e nt i nvo l v i ng th ese 

transport at i o n  operat i o ns t h at cou l d  res u l t  i n  a rel ease of radi oact i v i ty i s  a crash and resu l t i ng f i re 

f rom a Dep artment of E nergy-ch artered ai rcraft c arryi ng nuc l e ar comp o ne nts  cont a i ni ng tr i t i um .  Th i s  

acc i de nt h as a probab i l i ty of t r i t i um rel ease of l ess t han  4 c h ances i n  100 , 000 per ye ar .  A co nseque nce  

assessment based upon  re l ease and aeroso l i z at i o n  of  al l of the  tri t i um i n  a l l of  the  comp o ne nts  pred i cted 

a maxi mum i nd i v i d u al  dose of l ess  t h an 1 rem .  

Spec i al  S h i pme nt s of Weapo ns Acc i de nt Res i du e  and Assoc i ated C o nt ami nated So i l Waste  

The  18 remai ni ng c o nt ai ners of  nuc l ear weapons acc i de nt res i due  present l y  at  the  P a nt ex P l ant ( see  

Sect i o n  3 . 2 . 6 . 1 )  are  expected to be transported to another  Dep artment of E nergy fac i l i ty by ear l y  1984 . 

The ex act sh i pp i ng arr ang eme nts wi l l  depend on whether al l of the co nt a i ners go to the  s ame f ac i l i ty.  

Regard l es s  of t he  f i nal dest i nat i o n ,  s h i pment of t hese  contai ners wo u l d  be made i n  accord ance w i t h  a 

spec i al p l an u s i ng spec i a l l y  trai ned a nd  equ i pped Dep artme nt of E nergy cour i er personne l , who are 

exper i e nced i n  the  transport of nuc l ear materi a l s ,  as descr i bed i n  Sect i o n  4 . 3 . 1 .  Th ey wo u l d  use s i mi l ar 

equ i pme nt a nd wo u l d  h ave a l l of the  s ame resources av a i l ab l e  for any emerg e ncy e ncou ntered d u r i ng 

transpor t at i o n . 

Appro x i mate l y  1 , 500 c u b i c  meters ( 40 , 000 c ub i c  feet)  of so i l  as soc i ated wi th the  ret r i eva l  of t he  

nuc l ear weapo ns acc i d e nt res i d ue  i s  be i ng treated as  l ow-l eve l  rad i oac t i v e  waste .  Some of  th i s  so i l  has  

al ready been p ac k ag ed a nd  s h i pped to  the  Nevad a  Test  S i te for f i nal d i sposa l . Curre nt pl a ns ca l l for  the 

rest of th i s  to be packaged and s h i pped by ear l y  1984 . It wi l l  be p ac k ag ed i n  accord ance wi th  Dep artme nt 

of Tra nsportat i o n  regu l at i o ns ( 49 CFR  1 7 3 . 421 a nd  1 73 . 42 3 )  for h a nd l i ng by commerc i al fre i g ht c arri ers as 

l i m i ted - q u a nt i ty rad i o act i ve mater i a l . Approx imat e l y  55 s h i pm e nts  wi l l  be requ i red . Th e r i s k  assoc i ated 

wi th these s h i pme nts is c o ns i d ered l ow ,  represent i ng o nl y  a sma l l  fract i o n  of the numerous commerc i al l ow 

spec i f i c  act i v i ty s h i pments  ro ut i ne l y  made thro ug h o ut the  U n i t ed St ates . Thes e types of s h i pments  h ave  

been assessed as  h av i ng very l ow potent i al impacts , g e ner i c a l l y , i n  a N uc l ear Reg u l atory Comm i s s i o n  i mp act 

statement ( USNRC 1977 ) . 

Because of the number of s h i pment s ,  the  poss i b i l i ty of some transport at i o n  acc i de nt i s  cred i b l e .  

Howev er ,  because  of t he  form of the  mater i a l  and the  v ery l ow l eve l  of contam i nat i o n ,  the  co nsequences  of 

even a s ev ere acc i d e nt t h at sp i l l ed the e nt i re c o ntents of a 20-ton s h i pment wou l d  not be e nv i ronmenta l l y  

s i g n i f i c a nt .  Th ey wo u l d  b e  correct ab l e  by a s i mp l e  c l e anup operat i o n . An upper l i m i t o n  consequences  was 

est imated by assum i ng t h at no precaut i o ns to mi ni m i ze b l owi ng dust  were t aken  for 24 h o urs p r i or to 

p i c k i ng up the sp i l l ed so i l  wi t h  construc t i o n  equi pme nt . A nearby i nd i v i d ua l  exposed to b l owi ng dust for 

the e nt i re t i me wou l d  rec e i v e  a 50-year dose comm i tme nt to l u ng of no more than  1 m i l l i rem ( Bu h l  1983 ) .  

Th i s  i s  l es s  t h a n  0 . 1  perc e nt of  the  Rad i at i o n  Protect i o n  St a nd ard ( U SDOE 1980A ) and l es s  t h a n  0 . 3 perc e nt 

of typ i c al annua l  b ac kgro u nd .  The added r i sk of eventual l y  co ntract i ng a f at a l  c a ncer wou l d  be l ess t h a n  

1 c h a nce  i n  10 , 000 , 000 from such  an  exposure ,  assum i ng the  acc i de nt h as happened . 

Nonrad i o l ogi ca l - -H i gh Exp l os i ves 

H i gh exp l os i ves , exc l u s i ve of rad i o act i ve materi a l s ,  are s h i pped by c o nt r actor a i rcraft a nd  by 

commerc i a l truc k s . For ai rcraft c arryi ng c o nv e nt i o na l  h i gh exp l o s i ves to and from Pantex P l ant 
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( 50 s h i pments per year ) t he  crash  prob ab i l i ty i s  3 chances i n  1 , 000 per year . Because  t h e  d amage are a  from 

deto n at i on of the exp l os i ve c argo i s  a l ways much l ess  t h an the d amage area assoc i ated w i th the p l ane 

cras h ,  the hazard  from an a i r crash w i t h  h i gh exp l os i v es was assessed to be es sent i a l l y  the  h az ard of the 

c r as h . 

For truck h i g h - exp l o s i ve sh i pment s ,  f i re i s  the  dom i n ant abnormal c i rcumstance t h at cou l d cause  a 

react i on i n  t h e  exp l o s i ve c argo . Frequency of f i res i n  trucks  c arryi ng  h i gh exp l o s i ves  to or from the 

Pantex P l ant ( 10 trucks per year ) is  l ess  t h an 6 c h ances in  1 0 , 000 per year .  Approx i mate l y  one- h al f of 

the truck s  c arry suff i c i ent  exp l o s i ves l o ad s to end an g er peopl e i n  unh ardened b u i l d i ng s  at rad i i  greater 

t h an 1 75 meters ( 1go yard s ) .  Max imum l o ads h ave d amage rad i i  poten t i a l  to 400 meters ( 437  yard s ) .  The 

Pantex P l ant contr i but i on to the  overa l l r i sk of  veh i c l e -re l ated expl o s i ves s h i pments in  the  Un i ted St ates 

is 0 . 01  percent . 

Nonrad i o l og i c a l - -Other H az ardous Mater i a l s  

Other h az ardous mater i al s  used at the P antex P l ant are standard i nd u str i al compound s ,  ma i n l y  

s o l vents , c l ean i ng mater i a l s ,  and fue l s .  Of thes e ,  the fue l  tanker sh i pment r i s k s  dom i n ate  ( 2 5  s h i pments 

per year ) . The frequency of fuel  t anker acc i dents res u l t i ng  i n  a f i re is  l ess  than 5 c h ances in  10 , 000 

per year for Pantex P l ant-re l ated fuel transportat i on in the  Amari l l o are a .  

4 . 3 . 3 . 2  I owa  Army Ammun i t i on P l ant A l t ernat i ve 

Acc i d ents because of s h i p p i ng nuc l e ar weapons or h az ardous mater i a l s to and from the  assemb ly  p l ant  

are assessed to be  d i rect l y  proport i o n a l  to the d i stances  trave l ed .  The tot a l  mi l es trave l ed to and from 

Bur l i n gton wou l d  approx imate those to and from the  P antex P l ant . Therefore,  mov i ng the  n uc l ear weapons 

operat i on s  to B ur l i n gton wou l d  not affect the  r i s k  assessment of transportat i on-re l ated acc i dent s .  

4 . 3 . 3 . 3  H an ford S i te A l ternat i ve 

The l i k e l i hood of acc i d ents attr i butab l e  to s h i pp i ng n uc l ear weapons or h azardous mater i a l s  to and 

from the assemb l y  p l ant are assess ed to be d i rect l y  proport i on a l  to the d i s t ances  trave l ed .  Proj ec t i ons  

are t h at total d i st ances t h at nuc l ear weapons and h az ardous mater i a l s  wou l d  be s h i pped to and  from the  

Hanford Si te  wo u l d  be about twi c e  the  tot a l  to  and from the Pantex P l ant or the  I owa  Army Ammun i t i on 

P l ant . The r i sk to the  general p ub l i c  because of i nc i dents res u l t i ng from the transportat i on of nuc l e ar 

weapo n s  and h az ardous  mater i a l s  wo u l d  be approx imate l y  doub l ed by mo v i ng nuc l ear  we apons operat i ons from 

the  P antex P l ant to the  H anford S i te .  
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J . D .  1967 ,  I n d i ana U n i vers i ty Schoo l  

of Law 
Years of Profess i ona l  Exper i ence :  E n g i 

eer i ng 4 ,  L aw 1 5  
Sect i ons : Al l - Rev i ewer 

RAP P ,  Don a l d  A .  
P u b l i c  Pol i cy Cons u l t an t  
P r i v ate  Consu l t ant  to L o s  Al amos 

Nat i ona l  Laborat ory 
B . S .  1954 ,  Agr i c u l t ure ,  Co l orado Stat e  

Un i vers i ty 
M . A .  1972 , P u b l ic  Adm i n i s trat i on ,  

Un i v ers i ty of Maryl and 
Y ears of Profess i onal  Exper i ence :  28  
Sect i ons : 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 ,  Kenneth H .  
Terrestr i a l  E co l og i st 
Los  Al amo s Nat i ona l  Laboratory 
B . S .  1969 ,  W i l d l i fe Sc i ence ,  

New  Mex i co St ate Un i ver s i ty 
M . S .  1972 , R ange Sc i ence ,  

New Mex i co State Un i ver s i ty 
P h  . D .  1976 ,  R ange Eco l ogy, 

Utah State Un i vers i ty 
Years of Profe ss i on a l Exper i ence :  13  
Sect i on s : Al l ( Proj ect Management )  

ROE DER , J ack R .  
D i recto r ,  Operat i o n a l  Safety D i v i s i on 
A l b uquerque Operat i ons Off i ce 
Dep artment of Energy 
B . S .  195 1 ,  Chemi stry, L af ayette Co l l e ge 
M . S .  195 7 ,  Chem i ca l  En g i n eer , Newark Co l l ege 

of E n g i neer i ng 
Years of Profes s i o n a l  Exper i enc e :  24 
Sect i on s :  A l l - Rev i ewer 

ROS E ,  Don a l d  G .  
Phys i c al  Chem i s t 
B . S . 1944,  Chemi stry,  U n i ver s i ty of Ca l i forn i a , 

Berke l ey 
M . S .  1948,  Phys i c al Chemi stry, Nort hwestern 

Un i vers i ty 
P h . D .  1 953 ,  P hys i ca l  Chemi stry, 

I nd i ana  Un i vers i ty 
Years of Profes s i on a l Exper i ence :  38 
Sect i ons : 2 . 4 ,  4 . 2  

SANDOVAL , E ugene M .  
C l as s i f i c at i on An a l yst 
Los Al amos Nat i on a l  L abor atory 
B . S .  196 1 ,  Phys i cs ,  New Mex i co St ate Un i vers i ty 
M . A .  1 975 ,  Urban Stud i es ,  Occ i denta l  Co l l eg e ,  

Los  An ge l es 
Years of Profes s i onal  Exper i ence :  20 
Sect i on s :  Al l - C l as s i f i c at i on Re v i ew 
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SAYE R ,  Wi l l i  am  B .  
M i n i ng E n g i neer 
A l buquerque Operat i ons Off i c e  
Department o f  E nergy 
Cert i f i ed He a l t h  Phys i c i st 

( Amer i c an Board Hea l th Phys i cs )  
B . S .  1954 ,  M i n i ng Eng i neer 
M . S .  1955,  Meteoro l ogy, U . S .  N av a l  

Postgrad u at e  Sc h o o l  
M . S .  1 9 55 ,  Nuc l ear E n g i neer i n g ,  

U n i ver s i ty o f  Ca l i forn i a , Los An ge l es 
Years of Profess i ona l  E xper i ence :  28 

SCH I N KL E ,  John . J .  
E n g i neer 
Reg i s tered Profes s i on a l  Eng i neer ( Oh i o )  
A l b uquerque Operat i ons Off i ce 
Department of Energy 
B . S .  1 966 ,  E l ect r i ca l  E n g i neeri n g ,  Oh i o  

Un i vers i ty 
Years of Pro fess i on a l  Exper i ence : 1 6  
Sect i on s :  Al l - Re v i ewer 

SCHNURR , Norman M .  
Mech an i c a l  E n g i neer 
Los  Al amos  Nat i on a l  Laboratory 
B . S . 1959 ,  Mech an i c al  E n g i neer i n g ,  

Un i vers i ty o f  Notre  Dame 
M . S .  196 1 ,  Mech an i c a l  E n g i neer i n g ,  

Oh i o  State Un i vers i ty 
P h . D .  1 965 ,  Mec h an i c a l  E n g i neer i n g ,  

Oh i o  State Un i vers i ty 
Years of Profes s i ona l  Exper i ence :  22  
Sect i ons : 2 . 2 ,  3 . 1 . 2 ,  3 . 2 . 7 , 4 . 1 . 7  
References : Sc hnurr 1982A ,  Sch n urr 1982B 

SMITH ,  R i c h ard E .  
Mech an i ca l  E n g i neer 
Re g i s tered Profes s i on a l  E n g i neer 

( New Mex i c o )  
Sand i a  Nat i on a l  Laborator i e s  
B . S . 1964 ,  Mec h an i c al E ng i neer i n g ,  

U n i vers i ty o f  Ar i zo n a  
M . S .  196 5 ,  Mech an i c a l  E n g i neer i n g ,  

Un i vers i ty o f  Ar i zo n a  
Years of Profes s i ona l  Exper i ence :  1 7  
Sect i on s :  2 . 5 ,  4 . 3 



STOKER , Al an K .  

Env i ronmental Eng i neer 

Los Al amos  Nat i on a l  Laboratory 

B . S .  196 5 ,  Phys i c s ,  Occi dental  Co l l ege  

M . S .  1974 , Env i ronmenta l  E n g i neer i ng ,  

Stanford U n i v er s i ty 

En g i n eer , 1975 ,  En v i ronment a l  En g i neer i n g ,  

St anford U n i ver s i ty 

Years of Profes s i on a l  Exper i ence : 10 

Sect i on s :  Al l ( P roject Man agement )  

TALLEY ,  D an i e l 

Des i g n  Eng i neer 

Reg i stered Profes s i onal  E n g i neer ( New Mex i c o )  

Los Al amos  Nat i on a l  Laboratory 

B . S .  1 967 ,  B i o l ogy, U n i vers i ty of New Mex i c o  

Years of Profes s i on a l  Exper i ence : 15  

Sect i on s :  3 . 2 . 6 , 4 . 1 . 6  

TAYLOR , John M .  

Nuc l e ar En g i n eer 

S and i a  Nat i ona l  L ab orator i es 

B . S .  1970 , En g i n eer i n g ,  St anford 

M . S .  1970, Mec han i c al E n g i neer i ng/  

Nuc l e ar Opt i o n ,  St anford 

Y ears of Profess i ona l  Exper i ence :  12 

Sect i on s :  4 . 3 

WALKE R ,  Lew J .  

Cert i f i ed Ac c i d ent Invest i g ator 

Los A l amos Nat i ona l  L aboratory 

Env i ronmenta l  Eng i neeri ng  

B . S .  1 955 ,  C hemi stry, L i ndf i e l d  Co l l eg e  

M . S .  1972 , Hea l th Phys i c s ,  Purdue  Un i vers i ty 

P h . D .  1974 ,  Env i ronmental  E n g i neer i n g ,  

P urdue  Un i v ers i ty 

Years of Profes s i on a l  Exper i ence :  25  

Sect i on s :  Al l - Rev i ewer 
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WENZEL , Wal ter Jay 

Heal th Phys i c i st 

Los Al amos Nat i o n a l  Laboratory 

B . S .  1966 ,  B i o l ogy, U n i vers i ty of New Mex i c o  

M . S .  1968 , Rad i at i on B i o l ogy,  Un i v er s i ty of 

New Mex i co 

M . S .  1969 ,  Hea l th Phys i c s ,  Co l orado St ate 

U n i ver s i ty 

Years of Profes s i on a l  Exper i enc e :  14  

Sect i o n s : 2 . 3 . 5 , 2 . 4 . 3 , 3 . 2 . 5 , 4 . 1 . 5 , 

4 . 2 . 7 ,  4 . 2 . 8  

References :  Wenzel 1982A, Wenzel 1982 B ,  

Wen zel  1982D 

W I GGS , Laur i e  D .  

E p i d emi o l o g i st 

Los Al amos Nat i on a l  Laboratory 

B . A .  1 977 ,  L at i n ,  U n i v er s i ty of Ok l ahoma 

M . P . H .  1980 , Ep i d em i o l ogy, Un i vers i ty 

of Okl ahoma 

Years of  Profes s i o n al Exper i enc e :  4 

Sect i o n s : 2 . 3 . 12 ,  3 . 2 . 12 . 1 , 4 . 1 . 12 

References : W i g g s  1982 





6 . 0  L I ST OF AGENC I E S ,  ORGAN I ZAT I ONS , AND P ERSONS TO WHOM COP I ES OF STATEMENT ARE SENT 

I owa 

H o norab l e  Roger W .  Jepsen  
U n i ted  St ates Se nate 
Was h i ngton ,  D . C .  20510 

H o norab l e  Char l es E .  Gras s l ey 
U n i t ed St ates Se nate 
Was h i ngton ,  D . C .  20510 

H o norab l e  J i m  L e ac h  
Ho u s e  o f  Repres e nt at i ves 
Was h i ngton ,  D . C .  205 1 5  

H o norab l e  N e a l  Smi t h  
Ho use  o f  Repres e nt at i ves 
Was h i ngton ,  D . C .  205 1 5  

H o norab l e  Terry Branstad 
Gover nor of Iowa 
Des Mo i ne s ,  I A  50319 

Tex as 

Ho nor ab l e  John  Tower 
U n i t ed States Senate 
Was h i ngto n,  D . C .  20510  

Ho norab l e  L l oyd Bent s e n  
U n i ted  States Se nate 
W as h i ngt o n ,  D . C .  20510 

Honorab l e  J ack H i ghtower 
House  of Repres e nt at i ves 
Was h i ngt o n ,  D . C .  20515 

H o norab l e  Mark Wh i te 
Gover nor of Texas 
Au st i n , TX 78701 

I l l i no i s  

H o norab l e  L a ne E v ans 
House  of Repres e nt at i ves 
Was h i ngt o n , D . C .  205 1 5  

Was h i ngt o n  

Honorab l e  Dan i e l  J .  Evans  
U n i t ed St at es Se nate 
Was h i ngton ,  D . C .  20510 

H o norab l e  S l ade Gorton  
U n i ted  St ates Se nat e 
Was h i ngt o n ,  D . C .  20510 

Honorab l e  S id  Mor r i s o n  
Ho u s e  o f  Repres e nt at i ves 
Was h i ngt o n ,  D . C .  20515  

H o norab l e  John  Spe l l ma n  
Gover nor o f  Was h i ngt o n  
O l ymp i a , W A  98504 
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Comm i ttee  Members--Senate 

Honorab l e  Joh n W.  War ner 
C h a i rman ,  Subc omm i t tee on St rat eg i c  

a nd  Th eater N u c l ear Forces 
Comm i t tee o n  Armed Ser v i ces 
U ni t ed St ates Se nate 
Was h i ngt o n ,  D . C .  20510 

Ho norab l e  J .  James Exon 
R a nk i ng M i nor i ty Member 
S ubcomm i ttee on  Str at e g i c  a nd 

The at er Nu c l ear Forces 
Commi ttee o n  Armed Ser v i ces 
U n i ted  St at es Se nate 
Was h i ngton,  D . C .  20510 

Hono r ab l e  John  Tower 
C h a i rman ,  Commi ttee  on Armed Serv i ces 
U n i t ed St ates Se nate 
Was h i ngt o n ,  D . C .  20510  

Ho norab l e  Sam Nunn  
R a nk i ng Mi nor i ty Member 
Commi ttee on Armed Serv i ces 
U ni ted  States Se nate 
Was h i ngton ,  D . C .  20510 

H o norab l e  J ames A .  McC l ure 
C h a i rman ,  Commi ttee  o n  E nergy 

a nd  Natura l  Reso urces 
U n i ted  St at es Se nat e 
Was h i ngton ,  D . C .  20510 

Hono r ab l e  J .  Be nnett Joh nsto n 
R a nk i ng Mi nor i ty Member 
Comm i ttee o n  E nergy and 

Natura l  Re sources  
U n i t ed St ates Senat e  
Was h i ngt o n ,  D . C .  205 10 

H o norab l e  Mark 0 .  H atf i e l d  
C h a i rman ,  Subcomm i ttee  o n  E nergy 

a nd  Water Deve l oprne nt 
Comm i t t ee o n  Appropr i at i o ns 
U n i ted Stat es Se nate 
Was h i ngt o n ,  D . C .  20510 

H o no r ab l e  J .  Be nnett Johnsto n 
Rank i ng Mi nor i ty Member 
S ubcomm i ttee o n  E nergy and 

Water Devel opme nt 
Comm i ttee on Appropr i at i o ns 
U n i t ed St ates Se nate 
Was h i ngt o n ,  D . C .  20510 

Honorab l e  Robert T. St afford 
C h a i rma n ,  Commi ttee  on Env i ronment 

and P u b l i c  Works 
U n i ted  St ates Se nate 
Was h i ngt o n ,  D . C .  205 10  

H o norab l e  Je nn i ngs R a ndo l p h  
Rank i ng Mi nor i ty Member 
Comm i ttee on  E nv i ro nme nt 

and Pub l i c  Work s  
U n i ted States Se nate 
Was h i ngt o n ,  D . C .  20510 



Comm i ttee Members--House  

Ho norab l e  S amue l  S .  Stratton  
Ch a i rman ,  Subcomm i ttee o n  Proc ureme nt 

and M i l i tary N u c l ear Systems 
Comm i ttee on Armed Ser v i ces 
House of R epresentat i ves 
Wash i ngto n ,  D . C .  20515  

Ho norab l e  Marjor i e  S .  Ho l t  
R a nk i ng Mi nor i ty Member  
Subcommi ttee o n  Procureme nt a nd 

M i l i t ary Nu c l ear Systems 
Hou se of Repre s e ntat i ves  
Was h i ngton ,  D . C .  20515  

Honorab l e  Mel v i n P r i ce  
Ch a i rman ,  Comm i ttee o n  Armed Ser v i ces 
House of Repre s e nt at i ves 
Wash i ngton ,  D . C .  20515  

Ho norab l e  W i l l i am L .  D i c k i nso n  
R a nk i ng Mi nor i ty Member 
Comm i ttee o n  Armed Serv i ces  
House  of  Represent at i ves 
Was h i ngton ,  D . C .  20515  

Ho norab l e  Tom Bev i l l  
Ch a i rman ,  Subcomm i ttee on  E nergy 

and Water Deve l opme nt 
Comm i ttee o n  Appropr i at i o ns 
House of Repre s e nt at i ves  
Wash i ngto n ,  D . C .  20515  

Ho norab l e  Joh n T .  Myers 
Rank i ng Mi nor i ty Member 
Su bcomm i ttee on E nergy and 

Water Dev e l opme nt 
Comm i ttee on Appropri at i ons  
Ho use  of  Represent at i ves 
Was h i ngton ,  D . C .  205 1 5  

Honorab l e  M i ke Synar 
Cha i rman ,  Subcomm i ttee on Env i ro nme nt ,  

E nergy, a nd  N atura l  Resources 
Comm i ttee on  Gover rme nt Operat i o ns 
House of R eprese ntat i ves 
W as h i ngton ,  D . C .  20515  

Honorab l e  Lyl e W i l l i ams 
Rank i ng Mi nor i ty Member 
Subcomm i ttee on E nv i ro nme nt ,  

E nergy, and Nat ural  Resources 
Comm i ttee o n  Gover nme nt Operat i o ns 
House  of Represent at i v es 
W as h i ngton ,  D . C .  205 1 5  

Others 

Mr . P at A l ber i co ,  Act i ng ,  D i r ector (5 cop i e s )  
Off i ce o f  Federal  Act i v i t i es 
U . S .  E nv i ro rme nta l  Protect i o n  Age ncy 
Room 2 1 1 9 ,  Water s i d e  Mal l 
401 M Street , SW 
Was h i ngton ,  D . C .  20460 
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Mr . Cl i nton  Spotts ( 5  cop i e s )  
Reg i o nal E I S  Coord i nator 
U . S .  E nv i ro nme nt al Protec t i o n  Ag e ncy 
Reg i on 6 
1201  E l m  Street 
Da l l as ,  TX 75270 

Mr . E dward Vest 
U . S .  E nv i ro nmental  
Reg i o n  7 

( 5  cop i e s )  
Protec t i o n  Age ncy 

324 E ast  El e venth 
K a ns as C i ty, MO 

Street 
64106 

Mr . Dan  Stei nbor n  
U . S .  E nv i ro rm e nt a l  
Reg i o n 10 
1 200 Si xth Av e nue  
Mai l Stop 443  
Seatt l e ,  WA 9810 1  

Mr . R i ch ard Brazen  
Budget Ex ami ner 

(5 cop i e s )  
Protect i o n  Ag e ncy 

Off i ce of Ma nageme nt and Budget , E nv i ro nme nt 
Room 8222  
New Execut i v e Off i ce B u i l d i ng 
W as h i ngton ,  D . C .  20503 

P u b l i c  Read i ng Room, F O I  
Room 1E-090 , Forresta l  B u i l d i ng 
1000 I ndepend e nce Ave nue 
Wash i ngton ,  D . C .  20585 

U . S .  Departme nt of E nergy 
Al b uquerque Operat i o ns Off i ce 
N at i o nal  Atom i c  Museum 
P .  0 .  Box 5400 
A l buq u erque , NM 8 7 1 1 5  

U . S .  Department o f  E nergy 
Ch i c ago Operat i o ns Off i ce 
9800 South C ass  Ave nue 
Argonne , IL 60439 

U . S .  Department of E nergy 
I d aho  Operat i o ns Off i ce 
550 2 nd  Street 
I d aho  F a l l s , ID 8340 1 

U . S .  Dep artme nt of E nergy 
Nevad a  Operat i o ns Off i ce 
P . O . Box 14100 
Las  Veg as , NV 891 14  

U . S .  Departme nt of  E nergy 
O ak R i dge  Operat i o ns Off i c e  
P . O . Box E 
Oak R i d g e ,  TN 37830 

U . S .  Department of E nergy 
R i ch l a nd Operat i o ns Off i ce 
P . 0 .  Box 550 
R i c h l and ,  WA 99352  

U . S .  Departme nt of E nergy 
Sava nnah R i v er Operat i o ns Off i ce 
P . O .  Box A 
Ai k e n ,  SC 2 980 1 



A-95 Coord i nator ( 1 5  cop i es )  
Governor ' s  Budget and P l anni ng Off i ce 
P . O .  Bo x 13561  
Sam Ho uston  Bu i l d i ng , 7th  F l oor 
Aust i n , TX 78711  

D i rector , S i erra C l ub 
330 Pe nnsyl v an i a Ave nu e ,  SE 
Was h i ngt o n ,  D . C .  20003 

P res i de nt 
Fr i e nds  of t he  Earth 
530 Seve nth Street , SE 
Wash i ng to n ,  D . C .  20003 

Ms . Carol N i e l s o n  
L i brar i an ,  I S- 4  
U ni vers i ty o f  Ca l i forn i a 
Los Al amo s Nat i o na l  Laboratory 
P . 0 .  Box 1663  
Los Al amo s ,  NM  87544 

M. D. A l ex and er 
845 40th Street 
Des Mo i ne s ,  IA  50312  

W .  S .  Al l e n  
1 846 Su nny s i d e  
Bur l i ngto n, IA  52601 

C l are nce L .  Ado l ph 
2100  So uth 4th Street 
Bur l i ngto n,  IA  52601  

R i c h ard C .  Ado l ph s o n  
1 520  Smi t h  Street 
Bur l i ngto n, IA 52601  

Amer i c an F r i e nds Servi ce Comm i ttee 
1 660 Laf ayette 
S u i te D 
De nver , CO 802 1 8  

Edgar D .  Ba i l ey 
D i rector , Di v i s i o n  of L i cens i ng , Reg i strat i o n ,  

a nd  Standards 
Texas Dep artme nt of Hea l th 
Bu reau of R ad i at i o n  Co ntrol  
1 1 00 West  49 
Aust i n ,  TX 78756 

Dr . Robert Ber nste i n 
Commi s s i o ner  
Texas Dep artme nt of He a l t h  
l l  00 West 49th St . 
Aust i n ,  TX 78756 

Jeff Berth 
Texas Dep artme nt of Water Re sources 
39 1 8  C a nyo n Dr i ve 
Canyo n ,  TX 790 1 5 

Mrs . Warren B i ntz 
403 P i ne Street 
Ro l fe ,  IA  50581  
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Ke nneth Bowers 
Tex as Air Co ntrol  Board 
5302 South  Ave nu e  Q 
L u bboc k ,  TX 794 1 2 

Cec i l  Bradford 
D i v i s i o n  Di rector of Comp l i ance 
Texas A i r  Co ntrol Board 
6330  Hi ghway 290 East 
Aus t i n,  TX 78723 

Robert L .  Br i tt i g a n  
Head q u arters , Defe nse Nuc l ear Age ncy 
Was h i ngto n , D . C .  20305 

Marvi n L .  Brown 
Rt . 4 ,  Bo x 287 
West B ur l i ngton ,  IA 52655  

We nde l l  G .  Burc h am 
1007 Summer Street 
Bur l i ngto n ,  IA 52601 

E l a i ne C a l e  
602 Bro adway 
West Bur l i ngt o n ,  IA 52655  

Doug C a l sbeek 
C i t i z e ns for Ed u c at i o n  on  Nuc l ear Arms 
1014  Grand P ark 
F a i rf i e l d ,  IA  52556  

K i rk Ch r i st e ns e n  
3 0 9  Ri dgecrest 
Los Al amo s ,  NM 87544 

D av i d  M .  Coc hren ,  P . E .  
As soc i ate Comm i s s i o ner for E nv i ronme nta l  

a nd  C o nsumer Hea l th Protect i o n  
Texas Dep artme nt o f  Heal t h  
1 100 West 49th Street 
Aust i n,  TX 78756 

Leanna M.  Co l e  
B ureau of Rec l amat i o n  
Route 4 ,  Box 1 90 
Amar i l l o ,  TX 79 1 1 9  

Joe L .  C o l l i e  
P .  0 .  Box l l l 4  WT 
C a nyo n ,  TX 790 1 5  

Mary Costel l o  
400 Mad i so n  Street , Apt . 30 1 
A l exandr i a, VA 223 1 4  

R hond a  C u ta i r  
5 506  w 35  
Amar i l l o ,  TX 79 1 09 

Frank Deco l at or 
c/o (JBC Nei'IS 
30 Roc kefe l l er P l az a 
Room 525  
New York , NY 10020 



Department of the Army 
Offi ce of the  Ch i ef of E ng i neers 
N .  G. De l br i d g e ,  Jr . 
Br i g ad i er General , USA DAEN-ZC I  
As s i stant Ch i ef of  E ng i neers 
Was h i ngto n ,  D . C .  203 1 0  

Bob D i cks  
Texas Dep artme nt of Water Res ources 
Waste Wat er U ni t  
P . O .  Box 1 3087 , Cap i to l  St at i o n 
Aus t i n ,  TX 78711  

Warren H .  D o n ne l l y , Sen i or Spec i al i st 
Co ngres s i o na l  Res earch Serv i c e  
The L i brary o f  C o ngress 

· 

Was h i ngto n ,  D . C .  20540 

M. A. Doyl e 
26 1 6 Vi neyard Street 
Bur l i ngto n,  IA 52601  

Este l l e  D u nc a n  
1 5 1 08 Crockett  Street 
Amari l l o ,  TX 791 1 0  

Major General W i l l i am E .  E i cher 
Commander 
US  Army Armament Mater i a l Command 
Rock I s l and , I L  61299 

Wi l l i am F aL arr i s  
208 Laurel wood Tr ai l 
Aust i n , TX 78746 

Joseph Z .  F l em i ng ,  P . A .  
F l em i ng & Neuman 
620 I ngrah am  B u i l d i ng 
25 Sou th east Seco nd Ave nu e  
Mi am i , FL  3 3 1 31 

Mark Gates 
D i str i ct I Superv i s or 
Texas Dep artme nt of Water Resources 
39 1 8  Canyo n Dr i ve 
C aprock C e nter 
Amar i l l o ,  TX 79 1 09 

K e nneth E .  Ha l l er a n  
Co l o ne l , U .  S .  Army Corps  o f  E ng i neer s 
Ch i ef ,  Army E nv i ro nment al Off i ce 
Department of t h e  Army 
Offi ce of the  Ch i ef of E n9 i neers 
Was h i ngto n ,  D . C .  20310  

E d na A .  Den H artog 
1 102 So uth  15th Street 
Bur l i ngt o n ,  IA 52601 

EPA,  Dal l as 
Reg i o n  VI  
B i l l  Hath away , Ch i ef 
So l i d  Waste Branch 
Dal l as ,  TX 75221  

P au l  F .  H emann  
1 7 1 9  Mad i so n  Ave 
Bur l i ngto n, I A  5 2 601  

6-4 

Mi ke  Hi g htowe r ,  Program Manager 
L a nd  Resources Prog ram 
St ephen  F .  Au st i n Bu i l d i ng 
1 700 N .  Co ngress Ave nue 
Aust i n ,  TX 78701 

Wal t Howard 
P .  0 .  Box 1400 
KFDA-TV 
Amar i l l o ,  TX 79105 

Ger a l d  Hudso n ,  Su perv i sor 
R eg i o n  I I ,  Texas Ai r Co ntrol  Board 
Br i ercroft South No. l 
5 302 South  Ave nu e  Q 
L ubbock ,  TX 794 1 2  

U S  Departme nt of the  I nter i or 
F i s h and Wi l d l i fe Serv i c e  
Jerome L .  Joh nso n 
9A33 Fr i tz Lanh am Bl dg . 
8 1 9  Tayl or Street 
Fort Worth , TX 76102 

W i l l i am L .  Johnson ,  Jr . 
As s i st ant U .  S .  Attor ney 
3 1 0  U n i t ed States Courthou se  
l Oth  & Lamar Streets 
Fort Wort h ,  TX 76102 

J i mm i e R . K i ng 
2 2 1 3  N .  Chr i sty 
P ampa,  TX 79065 

N a ncy P .  K i r ner ,  S uperv i sor  
R ad i o act i v e  Mater i al s  Uni t 
State  of Was h i ngto n 
Departme nt of Soc i al and Heal th  Serv i ces 
O l ymp i a , WA 98504 

A .  C .  Koeng et er 
C i t i ze ns for Peac e  
2332 Bur l i ngto n  Ave 
B ur l i ngto n ,  IA  52601  

M i ke Krug l e  
Pac i f i c  News Serv i ce 
604 M i s s i o n  Street 
San Fr a nc i s co ,  CA 94105 

E r i c  K u ni s h 
Texas Dept . of Heal th 
P . O .  Box 968 
Ca nyo n ,  TX 79015  

Sherry K u nk a  
Southwestern  P ub l i c  Ser v i ce Co . 
P . O .  Box 1261  
Amar i l l o ,  TX 79 1 70 

M i ke L a  
P . 0 .  Box 1400 
KFDA-TV 
Amar i l l o ,  TX 7 9 1 0 5  

E l i zabeth L amb 
2909 Wood l and Av e ,  Apt .  417 
Des Mo i nes , IA 50312 



J .  Log a n  
1 3 12 Cresth i l l  Road 
B i rm i ngh am ,  AL 352 1 3  

George Lok ey ,  Pres i d e nt 
Amar i l l o  Ch amber of Commerce 
1000 South P o l k 
P .  0 .  Drawer 15207 
Amari l l o ,  TX 79105 

Av i s  I .  L o ng ,  Pres i dent 
B ur l i ngt o n  Ch apter U . N . A . -U . S . A .  
121  Crestv i ew Dr i ve 
B ur l i ngto n ,  IA  52601  

Thomas W .  L uche  
As soc i ate Reg i o nal  Di rector 
US Departme nt of the  I nteri or 
N at i o na l  Park Serv i ce 
P . 0 .  Box 728 
Sant a  Fe ,  NM 87501  

D enn i s  L .  L u nd b l ad , Superv i sor  
Operat i o ns Ma nagement D i v i s i o n  
Off i ce of F i el d  Operat i o ns 
Dep artme nt of Eco l ogy 
Mai 1 Stop P V - 1 1  
O l ymp i a , W A  98504 

H a l k ard M ac key 
E nv i ronme nta l  Ana l ys i s  and P l ann i ng 
E .  I .  d u P o nt de N emours & Co . ,  I nc .  
Atomi c E nergy D i v i s i o n  
Sava nnah R i v er L aboratory 
Ai k e n ,  SC 29808-000 1 

M i c h ael Ma l o ney 
137  Just i c e  Street 
Ch apel H i l l ,  NC 275 14  

H arri et M art i n 
P EAC 
1 008 S .  Mad i s o n  
Amari l l o ,  T X  79 1 0 1 

George Mathes , Ch i ef E ng i neer 
I owa Army Ammu ni t i o n  P l a nt 
M i dd l etown, I A  52638 

Dor i s  Matthews 
5 1 5 1  Royce 
Amar i l l o ,  TX 79 l l 0  

R .  M .  MacNe i l ,  P . E .  
D i str i ct Des i g n  E n g i neer 
St ate of Wash i ngton 
Dep artment of Tr a nsport at i o n  
Off i ce o f  D i stri ct Admi ni strator  
2804 N .  Mai n Street 
U ni o n Gap, P . O .  Box 52 
Y ak i ma ,  WA 98907 

J ack McCool  
E nergy Systems Group  
Sc i e nce App l i c at i o ns ,  I nc .  
1 7 1 0  Goodr i d g e  Dr i ve 
Mclean,  VA 22102  

Terri  MeG  aff i n 
1347 West  12th Street 
D av e nport , I A  52804 

John H .  McMenami n 
326 Su nset Terrace 
Amari l l o ,  TX 79 1 0 1  

Sa l l y  McMi l l an 
1825 Vogt St . 
B ur l i ngt o n, I A  52601  

L arry Megow 
3342 Arbo  1 
Houston ,  TX 77035 

D e nz i l Merr i l l ,  D i rector 
Ai r Tr a nsport As soc i at i o n  of Ameri c a  
Southwest Reg i o nal  Off i ce 
Room 2 13-Meach am F i e l d  
Fort Wort h ,  T X  76 106 

M.  L .  Merri tt 
D i v .  45 1 4  

6-5 

Sand i a  Nati o na l  Laboratory 
Al buquerque ,  NM 8 7 1 8 5  

H .  W .  Morg a n  
1038 So uth Leebr i ck 
B ur l i ngt o n, I A  52601 

Stuart L .  N achbar 
557 Sherman  Hal l 
909 South F i fth Street 
Champai g n , IL 6 1820 

N atural R esources Defe nse Co u nc i l ,  I nc .  
1 72 5  I Street , NW 
Su i te 600 
Was h i ngt o n ,  D . C .  20006 

Char l es E .  Nem i  n 
Execut i ve D i r ector 
Texas Departme nt of Wat er Resources 
1700 N .  Co ngress  Ave nue  
P . O .  Box 1 3087 Capi tol  St at i o n  
Aust i n, T X  787 1 1  

D av i d  Nesenh o l t z  
Ass i stant D i r ector for 

I nt ergover nme ntal  Re l at i o ns 
Off i ce of P l ann i ng and 

I ntergover nme ntal  Re l at i o ns 
Off i ce of the  Governor 
Sam Houston  B u i l d i ng 
P . O .  Box 13561  
Aust i n,  TX 787 1 1  

J .  0 .  Neff ,  Program �1anager 
Nat i o nal  Waste Termi nal St orage 

Program Off i ce 
505 Ki ng Ave nue  
Co l umb u s ,  OH 43201  

Dr . St an Norri s 
C e nter for Def e nse  I nformat i o n  
1 22 Maryl a nd  Ave nue N E  
Wash i ngton ,  D . C .  20002 



R i ch ard Ph e l ps 
AMTRAK 
400 North  Cap i to l  
Was h i ngto n,  D . C .  

R i ch ard R at l i ff 

Street 
20001 

Texas Dep artme nt of Heal t h  
Bureau o f  R ad i at i o n  C o ntro l 
1 100 West 49th Street 
Aust i n, TX 787 1 1  

B i l l  R ay 
News Departme nt St at i o n  KDJW 
P .  0. Box 5844 
Amar i l l o , TX 79 1 0 7 

D o na l d  Re nner 
C h amber of Commerce 
Amar i l l o ,  TX 79 1 0 1 

Capt . J ames L .  R i ce 
Ma nager of F l i gh t  
Southwest Ai r l i nes Co . 
P .  0 .  Box 3761 1  79 106 
Love F i e l d  
Dal l as ,  TX 75235  

V i  v i  an Rob i nso n  
2601  Harmo ny 
Amar i l l o , TX 79106 

Dorothy Schramm 
2 700 South  Mai n Street 
Bur l i ngton ,  IA 52601 

Steven Schroeder 
Northwest Texas C l ergy & La i ty 

Co ncer ned Steeri ng Commi ttee 
203 1 C  So uth  Hughes 
Amari l l o ,  TX 79 1 09 

Joseph C .  Sckott 
424 S .  Huro n 
Harbor Beach , M I  4844 1 

Barbara Se l l ers 
308 S .  West , Apt . 7 
Ar l i ngton,  TX 760 1 0  

J ay S now,  P .  E .  Ch i ef 
So l i d Waste Un i t 
Texas Dep artme nt of Water Resources 
P . O .  Box 1 3087,  C ap i tol Stat i o n 
Aust i n,  TX 787 1 1  

Norman So l omo n 
P . O .  Box 42384 
Port l and ,  OR 97242 

L oretta Spau l d i ng 
302 North Wes ter n 
Amar i l l o , TX 79 1 06 

Sam Ste nn i s 
1 830 Mi l am 
Amari l l o ,  TX 79 1 09 

6-6 

B i l l  Stewart 
Execut i ve D i rector 
Texas Ai r Co ntro l  Bo ard 
6330 H i g hway 290 E ast 
Aust i n, TX 78723 

Jo hn S .  St i ff ,  C i ty Ma nager 
C i ty of Amari l l o  
P . 0 .  Box 1971  
Amari l l o ,  TX  79186  

R o na ld  R .  Swi tzer 
Act i ng As soc i  ate Reg i o na l  D i rector 
U . S .  Dep artme nt of the I nter i or 
Nat i o na l  Park Serv i ce 
Southwest R eg i o n  
5000 Mar b l e  N E  Room 2 1 1  
Al buquerqu e ,  N M  87 1 1 0  

Tec h ni c al L i brary 
P a ntex P l ant 
Mas o n  & Ha nger-S i l as Mas o n  Comp any ,  I nc .  
P .  0 .  Box 30020 
Amari l l o ,  TX 79177  

Joseph F .  Th i e l , C h i ef 
E nv i ro nme nta l  Surve i l l a nce Rad i at i o n  

Co ntrol  Branch  
Texas Dep artme nt of Hea l th 
1 1 00 W .  49th Street 
Aust i n , TX 78756 

J ames M. Thomas , As s i sta nt D i rector 
P l a ns and Prep ared nes s  D i v i s i o n  
Departme nt o f  Emerge ncy Ser v i ces 
4220 E .  Mart i n Way 
O l ymp i a , WA 98504 

Tom Thomas 
633 South  6th Street 
Bur l i ngto n, IA 52601  

C h ar l es D .  Tra v i s ,  Execut i ve D i rector 
Texas Parks and W i l d l i fe Departme nt 
4200 Sm i th School  Road 
Aust i n, TX 79744 

R .  F .  Uffel man 
2504 Amel i a  
Bur l i ngton ,  I A  52601  

Robert L .  Van Dewater 
1 9 1 1  Mad i so n  Ave 
Bur l i ngton ,  IA  52601  

R aymo nd J .  Van Vuren ,  D i rector 
A i r  Traf f i c  Serv i ce ,  AAT- 1 
Federal Av i at i o n  Adm i ni strat i o n 
800 I ndepend e nce  Ave nue  SW 
Was h i ngton ,  D . C .  20591  

Ken  V aug h n  
5225  Le l a nd Dr i ve 
Amar i l l o ,  TX 79 1 0 1 

J ay V i nyard 
Federal  Av i at i o n  Adm i ni strat i o n  
Amari l l o ,  TX 79 1 0 1  



Gordon  Wal h ood 
Bovay E ng i neers 
P . O .  Box 30068 
A l b uquerque ,  NM 87 1 9 0  

C h ar l otte Wa l ker  
Box 294  
B ur l i ngt o n ,  I A  52601  

Roger R .  W al l i s ,  Deputy D i rector 
St a ndards and Regu l at i o ns Program 
Texas Ai r C o ntrol Board 
6330  Hi ghway 290 East 
Aust i n, TX 7872 3 

S a ndra Wal ters  
426 E .  Whee l er 
West B ur l i ngt o n ,  I A  52655  

A .  E .  Wasserbach 
Box 2308 W .  Saug . Road 
Saugert i e s ,  NY  12477 

Haro l d  Wel l s  
Amer i c an  Fr i e nd s  Serv i ce Comm i ttee 
North C e ntral R eg i on 
42 1 1  Gr a nd Ave nu e  
Des Mo i ne s ,  I A  50312 

Joh n E .  Wes l er 
D i rector of E nv i ro nne nt and E nergy 
U . S .  Departme nt of Transport at i o n  
F ed eral  Av i at i o n  Adm i ni strat i o n  
800 I ndepend e nce Ave nu e ,  SW 
Wash i ngto n ,  D . C .  20591 

V i ctor W.  Wh arfare 
P . O .  Box 1 7  WTS 
C a nyo n,  TX 790 1 5 

B etty Whee l er 
l 008 S .  Mad i so n  
Amar i l l o ,  T X  79 1 0 1  

Ruth Wi l cox 
P . 0 .  Box 758 
C a nyo n,  TX 790 1 5 

Leon  W i l l h i te ,  Ma nager 
I nt ergovernme nt a l  Sect i o n  of 
The Gover nor ' s  Budget P l a nni ng Off i ce 
P . 0 .  Box 13561  
Cap i to l  Stat i o n  
Au st i n,  T X  787 1 1  

Carro l l  W i l so n  
The Ca nyo n News 
P . 0 .  Box 779  
C a nyo n ,  TX 790 1 5 

Brent W i  n n  
G l obe News 
Amari l l o ,  TX 7 9 1 0 5  

Mercus L .  Yancey , Jr . 
Deputy E ng i neer - Di rector 
State  Dep artme nt of H i ghways and 

P ub l i c  Tr a nsportat i o n  
DeW i tt C .  Greer State H i ghway B l dg . 
Aust i n ,  TX 78701 

6-7 





7 . 0  I NDEX 

Th i s  br i ef i ndex pro v i des a means for cross-referenc i ng sect i ons of the doc ument wh ere d i fferent 

aspects  of top i c s  are covered . The referenc es are to sect i on numbers . The top i cs and concept s emphas i ze 

t ho se re l at ed to i s s ues rai sed d ur i ng t he sco p i ng proces s .  

Acc i dent Anal ys i s ,  2 . 4 . 2 , 4 . 2 . 1 ,  4 . 2 . 2 ,  4 . 2 . 3 , 4 . 2 . 4  

Acc i dent Con s equences , 2 . 4 . 3 ,  4 . 2 . 6 , 4 . 2 , 8  

Acc i dent Decont ami n at i on ,  4 . 2 . 7  

Acc i d ent Probab i l i t i es ,  2 . 4 . 3 ,  4 . 2 . 3  

Acc i dent Re l eases , 4 . 2 . 4  

Acc i d ent Scenar i o s ,  4 . 2 . 1 ,  4 . 2  2 

Acc i dent s ,  2 . 3 . 1 . 2 ,  2 . 4 ,  2 . 5 . 2 ,  3 . 2 . 12 . 3 , 4 . 2  

Ag r i c u l t ure , 2 . 3 . 5 ,  3 . 1 . 1 ,  3 . 2 . 5 ,  4 . 1 . 5  

A i r  Q ua l i ty, 2 . 3 . 1 ,  3 . 2 . 1 ,  4 . 1 . 1 

Ai rbo rne  Em i s s i on s ,  2 . 3 . 1 ,  3 . 2 . 1 ,  4 . 1 . 3  

A l t ernat i ve S i t i ng Locat i ons , 3 . 1  

A l t ernat i ve s ,  2 . 2  

Aquat i c  Eco l o gy,  2 . 3 . 4 ,  3 . 2 . 4 ,  4 . 1 . 4 

Arch aeo l ogy,  2 . 3 . 1 1 ,  3 . 2 . 1 1 ,  4 . 1 . 11 

Atmospheri 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  

Backg ro u nd on Pant ex P l ant , 1 . 1 ,  1 . 4 , 2 . 1 . 1  

Backgro u nd Rad i at i on ,  2 . 3 . 6 , 3 . 2 . 6 , 4 . 1 . 6 ,  8 . 1 . 1  

C l i m ato l ogy,  3 . 1 . 1  

Commun i ty Reso urce Impacts ,  4 . 1 . 10 

Commun i ty Resources , 2 . 3 . 1 0 ,  3 . 2 . 10 ,  4 . 1 . 10 

Comp ari son of A l t ernat i ve s ,  2 . 3 , 2 . 4 . 3 , 2 . 5 . 3  

Co nstruct 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  

Co nt ami n at i o n ,  2 . 3 . 1 ,  2 . 3 . 2 ,  2 . 3 . 3 ,  2 . 3 . 5 ,  2 . 3 . 6  

Cost Est imat es , 2 . 2 

Cu l t ural  Reso urce I mpact s ,  4 . 1 . 1 1 

Cumu l at i ve Imp acts , 1 . 2 ,  3 . 2  

Decommi s s i o n i n g ,  2 . 2 . 4 , 4 . 1 . 12 

Decont am i 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 o g i c al 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 Impact s ,  4 . 1 . 9 

Economi c s ,  2 . 3 ,  2 . 3 . 9 ,  3 . 2 . 9 ,  4 . 1 . 9  

Educat i o n ,  3 . 2 . 10 ,  4 . 1 . 10 

Eff l uents , Li qu i d ,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2  

Emergency Prepared ness , 4 . 2 . 9  

Emergency Respons e ,  4 . 2 . 9  

Em i s s i on s ,  Ai 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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Emp l oyment Impact s ,  4 . 1 . 8  

E nergy Resources , 2 . 3 . 7 , 3 . 2 . 7 , 4 . 1 . 7  

E nergy Resources Impacts , 4 . 1 . 7  

E n v i ronmental  Surve i l l ance and Mon i tor i n g ,  3 . 2 . 1 , 3 . 2 . 2 ,  3 . 2 . 4 ,  3 . 2 . 5 . 1 ,  3 . 2 . 6  

E p i d em i o l ogy, 3 . 2 . 12 . 1  

E x i s t i ng Fac i l i t i es ,  1 . 4 ,  2 . 1 . 1 ,  2 . 2 . 1 . 1 ,  2 . 2 . 1 . 2 ,  2 . 2 . 1 . 3 ,  2 . 2 . 2 . 1 , 3 . 1 . 2  

Geol ogy, 3 . 2 . 3  

Hanford S i t e ,  2 . 2 . 3 ,  3 . 1 . 1 . 3 ,  3 . 1 . 2 . 3  

Hanford S i te Al ternat i ve ,  2 . 2 . 3  

Heal t h  and Safety, P ub l i c ,  3 . 2 . 12 ,  3 . 2 . 12 . 1 ,  4 . 1 . 12 

Heal th  and Saf ety, Wor kforce,  3 . 2 . 12 ,  3 . 2 . 12 . 2 ,  3 . 2 . 12 . 3 , 4 . 1 . 12 

Heal t h  Effects , 2 . 3 . 12 ,  3 . 2 . 12 ,  4 . 1 . 12 ,  4 . 2 . 6 , 4 . 2 . 8 , 8 . 1 . 5  

Heal th S er v i ces ,  2 . 3 . 10 ,  3 . 2 . 10 ,  4 . 1 . 10 ,  4 . 2 . 9  

H i stor i ca l  Acc i dents , 3 . 2 . 12 . 3  

H i stori c/Archaeo l og i c  S i tes , 3 . 2 . 1 1 ,  4 . 1 . 1 1 

Hous i ng ,  2 . 3 . 10 ,  3 . 2 . 10 ,  4 . 1 . 10 

Hydro l ogy, 3 . 2 . 2 , 4 . 1 . 2  

I ndustr i a l  L i q u i d  Waste ,  3 . 2 . 2 ,  4 . 1 . 2  

I owa Army Ammu n i t i on P l ant ,  2 . 2 . 2 ,  3 . 1 . 1 . 2 ,  3 . 1 . 2 . 3  

I owa Army Ammun i t i o n  P l ant Al ternat i ve ,  2 . 2 . 2  

L and U se ,  2 . 3 . 5 , 3 . 1 . 1 , 3 . 2 . 5 , 4 . 1 . 5  

L and Us e/Ag r i c u l t ur e ,  2 . 3 . 5 ,  3 . 2 . 5 ,  4 . 1 . 5 ,  4 . 2 . 8  

L i qu i d  Eff l uent s ,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2  

Max i mum Ind i v i d u al Rad i at i on Dos e ,  3 . 2 . 6 ,  4 . 1 . 6 ,  4 . 2 . 6 ,  4 . 2 . 8 ,  8 . 1  

N at i onal Sec ur i ty P o l i cy,  1 . 1 , 1 . 5  

Nat i ve Amer i c an Imp ac t s ,  4 . 1 . 1 1 

No Act i on A l ternat i ve ,  2 . 2 . 1 . 4 

No i s e ,  3 . 2 . 12 . 4  

Normal Tr ansportat i on ,  2 . 5 . 1 ,  4 . 3 . 2  

N uc l ear Weapons Operat i on s ,  1 . 4  

Occ u p at i o n al Rad i at i on Do s e ,  3 . 12 . 2 ,  4 . 1 . 12 

P antex P l ant , 2 . 1 . 1 , 2 . 2 . 1  

P antex P l ant Al ternat i v e ,  2 . 2 . 1  

Popu l at i on ,  2 . 3 . 8 , 3 . 2 . 8 , 4 . 1 . 8  

Popu l at i on Do s e ,  3 . 2 . 6 ,  4 . 1 . 6 , 4 . 2 . 6  

Popu l at i on I mpacts , 4 . 1 . 8  

Popu l at i on Rad i at i on Do s e ,  3 . 2 . 6 ,  4 . 1 . 6 ,  4 . 2 . 6  

Potent i al Cred i b l e  Acc i dents ,  2 . 4 . 2 ,  4 . 2 . 1 , 4 . 2 . 2  

Preferred Al t ern at i v e ,  2 . 6  

Proposed Act i on ,  1 . 1  

Proposed Fac i l i t i es ,  2 . 1 . 2 ,  2 . 2 . 1 . 1 ,  2 . 2 . 1 . 2 ,  2 � 2 . 1 . 3 ,  2 . 2 . 2 . 2 ,  2 . 2 . 3  

P u b l i c  S afety, 2 . 3 . 12 

P u rpose  and Need , 1 . 1  

R ad i at i on and Rad i o act i v i ty ,  2 . 3 . 6 ,  3 . 2 . 6 , 4 . 1 . 6 ,  8 . 1 

R ad i o act i ve Contami n at i o n ,  2 . 3 . 6 ,  3 . 2 . 6 , 4 . 1 . 6  

R ad i o l o g i c a l  Do s e s ,  2 . 3 . 6 ,  3 . 2 . 6 ,  4 . 1 . 6 ,  4 . 2 . 6 ,  4 . 2 . 8 , 8 . 1 

R i s k s ,  2 . 4 . 3  

Safegu ards and Sec u r i ty ,  1 . 5  
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San i t ary Li qu i d Wast e ,  3 . 2 . 2 ,  4 . 1 . 2  

Scop i ng P roces s ,  1 . 3  

Se i smi c i ty ,  3 . 2 . 3 ,  4 . 2 . 1  

So l i d  Waste D i spo sal , 2 . 3 . 3 , 3 . 2 . 3 ,  4 . 1 . 3 

Termi n at i o n ,  2 . 2 . 4  

Terrest r i al  Eco l o gy,  2 . 3 . 4 ,  3 . 2 . 4 ,  4 . 1 . 4  

Test Detonat i ons , 1 . 4 . 1 ,  2 . 1 . 1 ,  2 . 3 . 6 ,  3 . 2 . 1 . 1 ,  3 . 2 . 1 . 2 ,  3 . 2 . 6 . 1 ,  3 . 2 . 6 . 2 ,  4 . 1 . 6 

Transport at i o n ,  2 . 3 . 10 ,  2 . 5 ,  3 . 2 . 10 ,  4 . 1 . 10 ,  4 . 3  

Tr ansport at i on Acc i dents , 2 . 5 . 2 ,  4 . 3 . 3  

Ut i l i t i es ,  2 . 2 , 3 . 1 . 2  

Veget at i on ,  2 . 3 . 4 ,  2 . 3 . 5 ,  3 . 2 . 4 ,  3 . 2 . 5 ,  4 . 1 . 4 ,  4 . 1 . 5  

Waste Treatment and D i spo s a l , 3 . 2 . 1 ,  3 . 2 . 2 ,  3 . 2 . 3 ,  4 . 1 . 1 ,  4 . 1 . 2 ,  4 . 1 . 3 

Water  Av ai l ab i l i t y ,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2  

Water Q ual i ty,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2 

Wat er Qual i t y Imp act s ,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2  

Wat er Reso urces , 2 . 3 . 2 ,  3 . 2 . 2 , 4 . 1 . 2  

Wat er Us e ,  2 . 3 . 2 ,  3 . 2 . 2 ,  4 . 1 . 2 
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8 . 0  APPEND I X  

8 . 1  E NV I RONME NTAL RAD I AT I ON AND RAD I OACTI V I TY 

E n v i ronment al rad i at i on l ev e l s  at al l t hree s i t es are domi n ated by n at u r al background rad i at i on and , 

to a much l es s er extent , by rad i at i on resu l t i ng from worl dwi de  fal l out  from nuc l e ar weapons test i n g .  Th e 

rad i at i on dose component d ue to current or prev i ous operat i ons at al l t h ree s i tes i s  so smal l t h at i t  

c annot b e  detected above nat ura l  b ackground  by env i ronment al f i e l d  measurement s .  S i n c e  t he  doses cannot 

be d i rect l y  measu red , t hey are i nd i rect l y  est i mated by c a l c u l at i on u s i ng s i t e- spec i f i c  meteoro l o g i c a l , 

demograph i c ,  and env i ronmenta l  pathway d at a .  

R ad i at i on doses are report ed i n  rem o r  m i l l i rem ( one  thousandth o f  a rem) dose equ i v al ent . Th i s  u n i t 

perm i t s  compar i sons to be made  between t he  d i fferent types of rad i at i on ( s u�h  as al pha  part i c l es and gamma 

r ays t h at depos i t  energy i n  t i ssue i n  d i fferent ways ) and appropri ate stan d ard s .  R ad i at i on may b e  

rec e i v ed from both ext ern al and i n t erna l  sources . Ext ernal sources i ncl ude s u c h  t h i n g s  as cosm i c  rays , 

n at ural r ad i o act i v i ty or wor l dwide fa l l out  from weapons test i ng i n  s o i l  and roc k s ,  or x-ray mach i n es . 

Dose from extern al sources depends on where a person i s  i n  re l at i on to t he  sources and occ u rs On l y  wh i l e  a 

person i s  exposed to the sourc e .  I nternal sources i nc l ude n at ural or manmade radi o act i v i ty t h at enters 

t h e  body w i t h  ai r ,  food , or water and may rema i n  i n  the body or be i ncorpor ated i nt o  spec i f i c  t i ss u es for 

v aryi ng l en g ths of t i me .  Such rad i oact i v i ty depo s i t ed i n  the body cont i n ues to g i ve off rad i at i on and 

t hereby res u l t s  in an i n tern a l  dose as l ong  as it i s  in t he  body . Bot h  types of sources were eval u ated 

for both background and f ac i l i ty-re l at ed doses . 

8 . 1 . 1  Background Rad i at i on Doses 

B ackground rad i at i on h as t hree components : cosm i c ,  external  t errestr i al ,  and i nt erna l . The average 

contr i but i o n  of each component to n at ura l  background was cal c u l ated for each s i te .  These cal c u l at i ons  are 

based on s t an d ard t ab l es and graphs ( NCRP 1975 ) ,  and f i e l d  measurements spec i al l y performed for t h i s  

i mpact  st atement  ( Bu h l  1982 ) .  

Cosm ic  rad i at i on i s  i nf l uenced by several f actors i nc l ud i ng al t i t ude and l at i t ude of the  s i te  and t h e  

so l ar act i v i ty cyc l e ( NCRP  1975 ) . Th e average cosm i c  rad i at i on dose i s  subject  to  ann ua l  vari at i o n s  at 

any l oc at i on bec ause of c h anges in so l ar act i v i ty .  The pr i nc i pal components of cosm i c  r ad i at i on are 

c h arged part i c l es ,  photons , and neutron s . 

Extern al terrest r i al rad i at i on i s  prod uced by n at ural l y  occurr i ng rad i o act i v i ty i n  the  so i l , 

pr i nc i p a l l y  pot as s i um-40 , members of the  thor i um ,  uran i um ,  and act i n i um decay ser i es ,  and to a l esser  

degree by atmospher ic  radon d aughters . There is  al so a smal l cont r i b ut i on from worl dwi de fa l l o ut from 

atmospher i c  we apons tes ts . Th e terrest r i al dose rate at any part i c u l ar l oc at i on at any s i te wi l l  vary, 

depend i ng on the  l ocal so i l  concentrat i ons of rad i on uc l i de s ,  as wel l as o th er f actors s uch as s now cover 

and so i l  mo i s t ure . 

I nt ernal rad i at i on l eve l s  are due  to the i nt ake i nto the body of r ad i o n uc l i des i n  ai r ,  food , or 

water . I n te rna l  rad i a t i on dose var i es from o rgan  to orga n ,  based on the a b i l i ty o f  the part i c u l ar o rgan  to 

accumu l ate d i fferent e l ements and the  way the  rad i on uc l i d e  b eh aves once i n s i de the body.  For exampl e ,  

natura l  t r i t i um and pot ass i um-40 are i ncorporat ed i n  many t i ssues  and cont r i bute  t o  t he  who l e -body 

backgro und dose; wh i l e n at u ral r adon g as and i ts d aughters i n h al ed w i th air contr i bute much of t he l ung  

b ackground dos e .  
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The i nternal  rad i at i on doses for a part i c u l ar organ were cal c u l ated by comp uter mode l  as 50-year dose 

comm i tment s ,  the dose to the organ that an i nd i v i d ual wou l d  rece i ve dur i ng the 50 years fo l l owi ng i ntake 

of a rad i on uc l i de i nto  the body . Th e 50-year dose comm i tment is  c al cu l at ed in th i s  impact statement for 

1 year o f  expos ure at  est imated rad i onuc l i de concentra t i ons i n  a i r ,  food , or  wate r .  

Rad i at i on doses attr i b utab l e  t o  n at ur al b ac kground for each o f  t h e  three s i tes are s ummar i zed i n  

Tab l e  8 . 1 . 1 - 1 . Val ues are i nc l uded for who l e body , l un g ,  and bone from cosmi c ,  external  terrestr i a l , and 

i nternal l y  depos i t ed sources . 

8 . 1 . 2 Emi s s i ons and Sources of Radi o act i v i ty 

Two p r i n c i p al rad i onuc l i des are rout i ne l y  em i tted from operat i ons at the P antex P l ant : dep l eted 

uran i um and tri t i um .  P l uton i um is al so hand l ed at Pantex P l ant ,  but no rel e ase  of p l uton i um i s  poss i b l e 

from normal operat i ons . 

8 . 1 . 2 . 1 Dep l eted Uran i um 

Rout i ne re l eases of dep l eted uran i um res u l t  from d i spersal mai n l y  by exp l os i ve test shots . The 

n umber of tests and the amo unt of depl eted uran i um used h as decl i ned s i gn i f i can t l y  in  recent years . 
I n  1970 about  3 , 500 k i l og rams ( 7 , 700 pounds ) ;  i n  1980 the  amoun t  had decreased to about  1 2  k i l o grams 

( 26 pounds ) .  Less than 10 k i l og rams ( 22 pounds ) a year i s  expected  i n  the  future . Depl ete u ran i um re l eas ed 

Cosmi c** 

External  
Terrestr i al 

I nt erna l ++ 

Total 

TABL E  8 . 1 . 1 - 1  

EST I MATES O F  CURRENT BACKGROUND RAD I AT I ON DOSES ( m i l l i rem ) P E R  
YEAR AND EXPOSURE T O  A TYP I CAL I ND I V I DUAL AT EACH S I TE*  

P antex P l ant I owa Arm.z: Ammun i t i on P l ant H an ford S i te 
Who l e Bod.z: � Bone  Who l e Body � Bone Who l e  Bod.z: � 

37  37  37  28 28  28 27 27 

38*** 38 38 26*** 26 26  24+ 24 

3 1  2 3 1  2 16 3 1  231  2 16 3 1  2 3 1  

106 306 291 85 285 270 82 282 

Bone 

27 

24 

2 16  

267  

*Est i mates i n c l ude  a 10  percent red u c t i on i n  cosm ic  r ad i at i on and a 20 percent reduct i on i n  extern a l  
terrestr i a l rad i at i on bec ause of sh i e l d i n g by bu i l d i ngs  and an  add i t i ona l  20  percent reduct i on i n  
external t errestr i al r ad i at i on because of s e l f - s h i e l d i ng by the body ( NCRP 1975 ) . 

**From NCRP ( 1 9 75 ) . 
***From Buh l  ( 1982 ) .  

+F rom Mi l l er ( 19 78 ) . 
++N at i on a l  average background i ntern a l  doses based on NCRP ( 19 75 ) . Dos es have been ca l c u l ated from NCRP  

v a l u es u s i ng  a qua l i ty f actor of  2 0 .  
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by these exp l os i ve tests  at Pantex acco unts  for more t h an 99 percent of the  doses est i mated for annua l  

emi s s i ons . Some dep l eted uran i um h as a l so been re l e ased i n  the p ast  by  a b urn i ng operat i on but  was no  

more t h an a few  percent of  the  re l e ases  from the  exp l os i ve test  shot s .  

Test shots  cont ai n i ng dep l eted u r an i um are d i rected i n to the ground . As a res u l t ,  about 83 percent 

of the  uran i um is recovered . Some remai ns  on so i l  i mmed i at e l y  adj acent to the f i r i ng s i t e .  About  5 

percen t ,  mos t l y  i n  p art i c u l ate form , i s  d i spersed w ith  t h e  smoke c l o ud as u r an i um ox i des . 

Depend i ng upon the amount  of dep l eted u r an i um i n c l uded i n  the  spec i al t est shots e ach year,  the  

a i rborne concentrat i ons  from the  test  shots  i n  t he  past has pro b ab l y  ranged  from one-tenth  to e i g ht  t imes 

background v a l ues expected from n at ural  uran i um in s o i l .  Spec i al  ai r s ampl i ng was performed at the P antex 

P l ant d ur i n g  a recent dep l et ed -uran i um test shot ( J an u ary 26, 1982 ) . Th e maxi mum downwi nd concentrat i o n ,  

expressed a s  an annua l  aver age ,  was meas ured t o  b e  l ess  t h an 0 . 01 percent o f  the Dep artment o f  Energy 

ann u a l  Rad i oact i v i ty Concentrat i o n  Gu i d e  ( Bu h l  1982 ) . 

Before 1975 and d u r i ng 1981 some d i spos al b urn i ng operat i ons of h i gh exp l os i ves i nc l ud i ng dep l eted 

uran i um were conducted at one of the open earth pads . The burn i ng was done to separate waste h i gh 

exp l os i ves from dep l eted uran i um components . Emi s s i ons meas ured i n  1981 by s pec i al tests  were found to be 

no more t h an a few percent of the  ann u a l  rel eases from the  test shots j u s t  d i scus sed . 

Some dep l eted uran i um accumu l ates on so i l  i n  the  i mmed i ate  v i c i n i ty of test-f i r i ng f ac i l i t i es and ,  to  

a l esser  extent , near one of t he  waste  h i g h -exp l os i ves  burn areas . Con t am i n at ed so i l  from t he  f i r i n g  s i t e  

i s  removed peri o d i c a l l y, p l aced i n  drums , and sent t o  t h e  Nevada Test S i t e  for d i spos a l . Res i d u al 

contam i n at i on i s  l i m i t ed to surf ace so i l .  Test  ho l es dri l l ed and s amp l ed to a depth of 8 . 5  met ers  ( 2 8  

feet ) i n  t he  f i r i ng area [ approx imat e l y  3 0  meters ( 100 feet ) from the  p a d s ]  i nd i c ated n o  dep l eted u r an i um 

be l ow the  l and surface . Some dep l eted uran i um cont am i n at i on exi sts  on t he  so i l  adj acent to t he  burn i n g 

p ad b ut the  h i g h est l eve l s  are about one-t enth t hose found near the  f i r i ng s i t es ( B u h l  1982 ) .  At gre at er 

d i st ances exten d i n g  to the  p l ant boundary, the  acc um u l at i ons  are muc h  smal l er .  

Ou t s i de the  s i te boundary, dep l eted uran i um co u l d  not be measured above expected b ac k ground l eve l s  

( Bu h l  1982 ) . Th ese  measurements were made by an a lyz i ng for changes  from t h e  uran i um-235 i sotope to 

uran i um-2 38 i sotope rat i o  t h at natura l l y  occurs in so i l .  The rat i os meas ured were t hose expected for 

natur al l y  occurr i ng uran i um .  Th e 20 percent var i a t i on pre v i ous l y  reported for tota l u ran i um concentra t i ons 

in  s o i l i s  natura l  vari ab i l i ty ( US ERDA 1976 ) .  

Offs i te wat er at L ake  Mered i th and offs i te so i l and s ed i ment s ampl es i nd i c ate  no uran i um 

con t am i n at i on ( P urtymun 1982A ) .  

I n  add i t i on to the  d i rect d i spers a l , some of the  dep l eted uran i um on so i l  part i c l es t h at h av e  

accumu l at ed over t i me i s  resu spended . Abo ut  90 percent o f  t he  resuspens i on d o s e  i s  att r i b ut ed to t he  

f i r i ng s i te and  about 10 percent to the  b urn pad area .  These contr i but i ons toget h er res u l t  i n  i ncrements 

of uran i um in a i r  t h at are so smal l t h at t hey c annot be measured d i rect l y  in the en v i ronment . Therefore , 

a i rborne dep l eted - uran i um concentrat i ons attr i b u t ab l e  to P antex P l ant operat i ons were der i ved by 

t heoret i c a l  ca l c u l at i on s .  

Ai r s ampl i ng for rad i o act i v i ty at t h e  P antex P l ant i s  rout i ne ly  accomp l i shed through  t h e  u se of 

cont i n uous l y  operat i n g  ai r s amp l ers l oc at ed aro und the pl ant . In  add i t i on ,  a spec i a l 12-month  ai r 
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s amp l i ng program for rad i o ac t i ve mater i a l s  was cond uc t ed by the  Lo s Al amos  Nat i o n a l  Laborat ory ( Bu h l  

1982 ) .  Measured amb i ent ann ua l  average concentrat i ons o f  dep l eted uran i um from both s amp l i ng programs 

were very sm a l l ,  l ess  than 0 . 01 percent of the Dep artment of Energy Co ncentrat i o n  Gu i des . The l eve l s  are 

typ i ca l  of b ac kground from natura l  u r an i um i n  resus pended d u st . 

8 . 1 . 2 . 2  Tr i t i um 

Sma l l q u ant 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  re l e ased when sh i p p i ng 

d r ums for t r i t i um-cont a i n i ng component s are opened . A second source of tr i t i um i s  rout i n e  operat i ons  i n  

t h e  q u al i ty assurance sec t i on of t h e  p l ant . Tot al ann u a l  re l e ases of t r i t i um are l ess  t h an 0 . 1  c ur i e .  

B ackground  l eve l s are hundreds  of t i mes more than ca l c u l ated s i t e-bo undary a i r  concen t r at i o n s  for those  

re l e ases ( Bu h l  1982 ) . 

No tr i t i um concentrat i ons above n atura l l y  present background t r i t i um was meas ured by spec i al s amp l i ng 

of wat er ,  so i l s , and sed iment s ( P u rtymun 1982A ) .  A det a i l ed agr i c u l t ura l  pat hway study found on l y  

b ac kground l ev e l s  o f  t r i t i um i n  r ange so i l ,  gras s ,  feed , c at t l e  t i ssue , and meat ( Wenze l  1982A ) . Rout i ne 

a i r s amp l i ng has not shown any abov e -b ac kground t r i t i um l ev e l s i n  atmospher i c  water vapor ( MHSM 1982 , 

L aseter 1982A, MHSM 1 983 ) .  

The smal l amount of t r i t i um re l eased i s  about the  s ame as t h at generated n at u ra l l y  i n  t he atmosp here 

by cosm i c  rays over- any l and area  the  s i ze of the  Pantex P l ant . Th u s ,  the  amount  of tr i t i um re l eased by 

rout i ne operat i ons i s  <0 . 5  percent of t he  n at u r al l y  pro d uced t r i t i um w i th i n  an SO-k i l ometer ( 50-m i l e ) 

r ad i us of the  Pantex P l ant . 

8 . 1 . 2 . 3 P l uton i um 

P l uton i um i s  a l so hand l ed at P antex P l ant , but on ly  as so l i d  forms in sea l ed conta i ners . No re l ease 

of p l uton i um i s  expected  from normal operat i ons . Mon i tor i ng has found no detect ab l e  p l uton i um 

concentrat i on s  i n  t he  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 measured 

v a l ues  of p l uton i um on so i l s  both on and off the Pantex P l ant s i te were s t at i st i c a l l y  i dent i c a l , and they 

averaged l ess t h an one- h a l f  of t he v al ue determi ned to be the  average for U . S . so i l s  by t he  E n v i ronmenta l  

Protect i on Ag ency i n  the m i d - 1970 ' s  ( P u rtymun 1982A , USEPA 1977 ) .  

8 . 1 . 3 Food an d Agr i c u l tu r a l  P at hways 

A spec i al s tudy was undert aken for th i s  E n v i ronmenta l  I mp act St atement to e v a l u ate food and 

agr i cu l t ur a l  p at hways . Foodstuffs ( g a�den veget ab l es and beef c att l e )  from the Pantex Pl ant s i te were 

s amp l ed and an a l yzed for several  r a d i o n uc l i des ( t r i t i um ,  ur an i um ,  and p l uton i um ) . A l l foodst uffs s ampl ed 

were found to be at background l ev e l s .  Th ere are no i nd i c at i ons  of any con t am i nat i on of g arden and 

l i vestock prod ucts grown on or near the  P antex P l ant s i te ( Wenzel  1 982A, Buh l  1 982 ) .  A b r i ef descr i p t i on 

of the met hodo l o gy and the  resu l t s  are presented here . Det a i l ed res u l t s  and methodo l og i es are presented 

i n  the reference doc ument s .  

Garden veget ab l es were s amp l ed from one g arden on the  P antex P l ant s i t e ,  s i x  on t he per imeter , and 

n i ne i n  C l a ud e ,  Texas , as a contro l . C l aude i s  l oc ated about  25 m i l es southeast  of the  Pantex Pl ant ,  a 

d i rect i on un l i k e l y  to be affected i n  any way by P antex P l ant operat i ons . Maj or vegetab l es gathered i n  

8-4 



1981 were  tomatoes , c ucumbers , corn , okr a ,  and b l ack -eyed pe as . These s amp l e s were prep ared for an a l ys i s  

by wash i ng i n  the normal manner as i f  they were t o  be eaten . Tot al  uran i um,  t r i t i um ,  and p l uton i um 

an a l yses i n d i c at ed no stat i s t i c a l l y  s i gn i f i c ant  d i fference between t he  Pantex P l ant garden veget ab l es and 

the C l aude g arden veget ab l es for t hese rad i on u c l  i des ( B u h l  1 982 ) . These anal yses s h ow t h at food stuffs 

grown on or near Pantex P l ant do  not cont ai n l eve l s of tr i t i um ,  tota l  uran i um ,  or  p l uton i um in  q u ant i t i es 

above normal back ground l eve l s .  Th erefore, t hese foodstuffs show no effect from the P antex P l ant 

operat i ons . 

Another food c h a i n  p at hway to man was i n vest i g at ed by s amp l i ng the  so i l ,  n at i ve vegetat i on ,  gra i n ,  

c att l e  t i ssues , and meat product s .  A l e ased Pantex P l ant  range be i n g  grazed by c at t 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 range was approx imate l y  200 acres i n  s i ze ,  east o f  t h e  

P antex P l ant burn i ng s i te and cont ai ned a smal l ,  dry pl aya .  Ten h e i fers were p u rchased  from the  ranoe 

s i te .  Two an i mal s were i mmed i at e l y  butchered and d i s sected ; s e l ected t i s s ue and meat s ampl es were t aken 

from these control  an ima l s .  Th e rema i n i n g e i ght  were p l aced in the on s i te Texas Tech Un i vers i ty Research 

F arm feed l ot t o  be  fed on mi l o  ra i sed near the  P antex P l ant s i t e .  Twenty add i t i onal  he i fers were 

p urchased at auc t i on and four were i mmed i at e l y  butchered and d i ssected as contro l s .  E i g h t  an i ma l s went to 

the B u s h l and ,  Texas , USDA feed l ot as tre atment control s and e i ght  an i mal s went to the P antex P l ant feed l ot 

as a second treatment of feed i n g l i vestock gra i ns  grown at the  Pantex P l ant . Al l s amp l e s  were an a l yzed 

for t r i t i um ,  total uran i um, and p l u ton i um .  These an a l yses showed no detect ab l e  d i fferences between t h e  

c at t l e  ra i sed o n  o r  near the  Pantex P l ant and t hose rai sed i n  Bus h l and . T h e  l argest  source of  uran i um i n  

t he c at t l e  feed was found to be the  commerc i al m i neral  s u pp l ements typ i c a l l y  fed to c att l e  i n  the  area 

( Wen zel  1982A ) . 

F armi ng and ranc h i ng on and aro und t he  P antex P l ant fac i l i t i es c an be con s i dered a l and use  act i v i ty 

comp at i b l e  wi t h  t he  P antex  P l an t .  There i s  no i nd i c at i on that rout i ne operat i on s  res u l t  i n  any effect to 

the p u b l i c  from con s umpt i on of foodstu ffs grown there . 

8 . 1 . 4 C a l c u l at i on of Doses 

R ad i at i on doses to the  p u b l i c  from current rout i ne operat i ons of the  P an tex P l ant and p ast operat i ons  

at the Iowa Army Ammun i t i on P l ant are so smal l t h at t hey c annot be detected above  natura l  b ackground  by 

env i ronment al  f i e l d  meas u rement s .  S i nce the doses c annot be d i rect l y  meas u red , t h ey were i nd i rect l y  

est i mated by a comp uter  mode l AI RDOS-EPA ( Moore 1979 ) u s i n g  s i te-spec i f i c  met eoro l og i ca l , demograph i c ,  

agr i c u l t ura l , and emi s s i ons d at a .  Doses d u e  t o  rad i o ac t i ve ma te r i a l  re l eased  i n to t h e  env i ronme n t  were 

c a l c u l ated for i nh a l at i on and i n gest i on of depo s i t ed mater i al i ncorporated i n t o  veget ab l es ,  meat , and 

m i l k ,  and expos ure to external  rad i at i on d ue to  a i rborne rad i at i on and rad i onu c l i d es depos i ted on t he  

ground ( B u h l  1982 ) . Rad i at i on doses i n  1981  res u l t i ng from Hanford S i te  operat i ons  were t aken  from Su l a 

et al . ( Su l a  1982 ) . Those doses were based on ev a l u at i on of pathways s i m i l ar to t h ose cons i dered for t he  

P antex P l ant and  I owa  Army Ammu n i t i on Pl ants . 

The i nt erna l  r ad i at i on dose for a p art i c u l ar org an c a l c u l ated by t he compu ter model  i s  the 50-year 

dose  comm i tment , the dose to the organ t h at an i n d i v i du a l  wou l d  rece i ve d ur i ng the 50 ye ars fo l l ow i ng  

i n t ake  of a rad i on u c l i de i nto t he body.  The  50-year dose  commi tment was ca l c u l ated for 1 year of exposure 

at est i mated rad i onuc l i de  concentrat i ons in a i r ,  foo d ,  or water .  

D i st r i b ut i ons of  the popu l at i on l i v i ng w i t h i n  80  k i l ometers ( 50 mi l es ) of  the  P antex P l an t ,  the I owa  

Army Ammun i t i o n  P l ant , and  Hanford Si t e  were determi ned in  a spec i a l study undertaken for t he  dose  
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c a l c u l at i ons  i n  t h i s  imp act statement ( LATA 1982 ) . Dat a descr i b i n g  agr i c u l t ur a l  prac t i ces and 

product i v i ty were t ak en from annua l  reports p ub l i s hed by s t ate  and Federal  agr i c u l t ure dep artments ( Texas 

1 980 , I owa 1981 , I l l i n o i s  1981 ) ,  and reports by Shor ( 1 982 ) and McCormac k ( 1 981 ) .  Meteoro l og i c a l  

d i spers i on p arameters for t est shots re l e as i ng  dep l eted uran i um were c a l c u l ated from s t an d ard procedures 

for puff re l e ases ( 8 u h l  1982 ) .  D i spers i on parameters for the  coa l -f i red power p l ant and res uspens i on of 

so i l at f i r i ng s i tes were c al c u l ated by st andard procedures for p l ume-type re l e ases . D i spers i on and dose 

c a l c u l at i ons  for the  poten t i a l  acc i dent rel eases are s ummar i zed in Sect i o n  4 . 2  of the impact st atement and 

det a i l ed in several references ( Dewart 1 982 , E l der 1 9828 , Wenze l  1982D ) .  

8 . 1 . 5  C a l cu l at i on of  Hea l t h  Effect R i sks  

Poten t i al  somat i c  and genet i c  hea lth  effects from rout i ne r ad i oact i ve em i ss i ons and natura l  

background  rad i at i on  were c a l c u l ated us i ng ri sk factors from 8 E I R  I I I  ( 8E IR  I I I  1980 ) and the  c a l c u l ated 

dos e s .  In c a l c u l at i ng added r i sk of c ancer mort a l i ty, a l i near no-thresho l d  re l at i on s h i p  between dose and 

response was ass umed for rad i at i on w i t h  h i gh l i near energy transfer , such as al ph a p art i c l es em i tted by 

uran i um .  The l i n ear q u adrat i c  model was used for l ow l i near energy transfer rad i at i on from natura l  

b ackground  and t r i t i um expos ure . I n  est imat i ng genet i c  effects , a l i near no-thres ho l d  dose-res pon se 

re l at i on s h i p  was used . The r i sk of gen e t i c  d i sorder per l i ve- born offspr i ng in  a l l s ubsequent generat i ons 

was c a l c u l ated ( 8 u h l  1982 ) . 

The mag n i t ude of r i s k  as soc i ated w i th exposure to i on i z i ng rad i at i on i s  a po i nt of controversy,  

espec i a l l y  for l ow dose or l ow-dose rate expos u res . Th ere is  a d i s agreement  over use  of a pure l y  l i ne ar 

dose-response model  for l ow l i near energy t r ansfer r ad i at i on .  However , t h i s  debate  does not affect 

conc l us i on s  presented i n  t h i s E nv i ronmenta l  Impact St atement for hea l th effects due to  Pantex P l ant 

ro u t i ne re l eases . Th i s  is  bec ause t he p r i n c i p al Pantex P l ant re l eases are h i gh- l i near energy t r ansfer 

r ad i at i ons . Th e pr i nc i p a l rad i o ac t i v e  mater i a l  ro ut i ne l y  rel e ased from Pantex P l ant is dep l eted uran i um .  

R ad i at i on dose from dep l eted uran i um i s  al most ent i re l y  due  t o  i ts h i gh l i near t r ansfer a l pha r ad i at i o n ,  

for wh i ch there i s  genera l  agreement concern i n g  r i s k .  The sma l l amo unts  o f  tr i t i um t h at are rel eased are 

of second ary i mport ance comp ared to  dep l eted uran i um, whi ch accounts for over 99 percent of the rad i at i on 

r i s k  to the  p ub l i c  from Pantex P l ant operat i ons . 

S i m i l ar l y , the  debate  does not affect conc l us i ons regard i ng poten t i al  doses or r i sks c al cu l ated for 

the var i o u s  acc i dent scenar i os . Th e pr i nc i p a l  rad i o l o g i c a l  dose wou l d  be attr i but ab l e  to  weapons -grade  

p l uton i um, wh i ch i s  a l so predom i n ant ly  an  a l pha  p art i c l e  em i tt er .  The dose  c a l c u l at i on mode l s  for  the  

acc i dent  an a l ys i s  are s ummar i zed in  Sect i on 4 . 2  of the  mai n report and  det a i l s  are  presented  in  a 

reference doc ument ( E l der 1 9828 ) .  

The c a l c u l at i on of c ancer r i sk due  to n atura l  background rad i at i on i s  affected by the model u sed . The 

reader is  referred to  8uhl  ( 1982 ) ,  where added c ancer r i sk is  c a l c u l ated for d i fferent dose response 

mode l s .  
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8 . 2  GLOSSARY 

Acre-Foot 

Act i v at i on 

Act i v i ty 

A i r borne Rad i oact i ve Mater i a l  

A LARA 

A l ph a  P art i c l e  

Amb i ent 

An imal  U n i t  

Aqu at i c  

Aqu i fer 

Aqu i c l ude 

Art i f act 

Assemb ly B ay 

Assemb l y  Ce l l 

The amo unt of water 1 foot deep req u i red to cover 1 acre ( 4 3 , 560 

c ub i c  feet , or 32 6 , 000 ga l l ons , or 1 , 2 34 , 000 l i ters ) . 

The process of i nd u c i n g  rad i oact i v i ty by bomb ardment wi th n eutrons 

or other types  of rad i at i on .  

A measure of the  rate at wh i ch rad i oact i ve mat eri al  i s  emi t t i ng  

radi at i on ,  usua l l y  g i ven in  t erms of t he  number  of nuc l e ar 

d i s i ntegrat i ons occurri ng  i n  a g i v en quant i ty of mater i a l  over a 

u n i t  of t i me .  The s pec i a l  un i t  of a c t i v i ty i s  the  c u r i e  ( C i ) .  

R ad i o act i ve p art i cu l ates ,  m i st s ,  and/or gases i n  a i r .  

An acronym for the  p h i l osophy to mai n t a i n  expo sure to rad i at i on As 

�ow �s �easonab ly  �ch i evab l e .  

A pos i t i ve ly c h arged p art i c l e  con s i s t i ng of two protons and two 

neutro n s ,  i dent i ca l  to t he  n uc l eu s  of a h e l i um atom ; emi tt ed by 

several rad i o act i ve s u b st ances . 

S urround i n g ,  espec i al l y of or pert a i n i ng to the  en v i ronment about 

a body but  undi sturbed or u n affec t ed by i t ,  as in amb i en t  ai r .  

The graz i ng equ i v al ent of one mot her cow p l us her c a l f .  

L i v i ng or growi ng i n ,  o n ,  or near water ;  h av i ng a water hab i t at .  

A subsurface format i on cont a i n i ng s uff i c i ent s at urat ed permeab l e  

mater i al  to yi e l d  s i g n i f i c ant  q u an t i t i es of water . 

A porous format i on t h at absorbs water s l owl y, and wi l l  not  

t r ansm i t  it  f ast eno ugh  to furn i sh an  apprec i ab l e  s upp l y  for a 

we l l  or spr i n g .  

An object o r  port i ons o f  an object prod uced o r  s h aped by h uman 

workmansh i p ,  espec i a l l y a too l , weapon ,  or orn ament of 

arch aeo l og i ca l  or h i stor i ca l  i n terest . 

A spec i al l y des i gned structure used for cer t a i n  n u c l ear we apons 

operat i on s ;  see Sect i on 1 . 4 . 1 .  

A spec i a l l y des i gned structure used for cert a i n  n u c l ear weapons 

operat i on s ;  see Sect i on 1 . 4 . 1 .  
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Background Rad i at i on 

Bac kwash Water 

Beta P art i c l e  

B i o accumu l at i on 

B i o l o g i c al Oxygen Demand ( BOD ) 

B i ot a  

B l owdown 

Ca l i che 

C ased H i gh Exp l os i ve 

Co l d -Wat er F i s h ery 

Comp uter Mode l  

T h e  rad i at i on normal l y  present i n  man ' s  n at ura l  env i ronment . I t  

res u l ts from cosmi c rays and the  n at ur a l l y  rad i o act i ve e l ements o f  

the  eart h ,  i n c l ud i ng those from wi t h i n  the  h uman body, and wor l d 

w i de fa l l o ut from n uc l e ar weapons t ests . 

Water or waves th rown back by an obstruct i on .  

An e l ectron or pos i tron em i tted from a n u c l eus d u r i ng t h e  

rad i oact i v e  transformat i o n  of a n uc l i de i n  wh i ch the  atom i c  n umber 

decreases by u n i ty wi th  no c h ange i n  mass n umber . 

The process of t ak i ng up and stor i 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 i c  po l l ut i on of water determ i ned by the  

extent to wh i ch bacter i a  and  other organ i sms i n  a water s amp l e 

wi l l  use d i s so l v ed oxygen i n  a g i v en per i od of t i me ;  t herefore, a 

measure of t h e  res i d ua l  oxygen  i n  the  water avai l ab l e  for use  by 

other organ i sms s uch as f i s h .  

Al l o f  t he n amed or n amab l e  organ i sms of an area;  fauna  p l us f l ora 

of  a reg i o n .  

The process whereby 5 t o  1 0  percent o f  the water w i t h i n  a wet-type 

cool i n g  tower i s  cont i n u al l y  drai n ed off and rep l en i shed wi th a 

fresh s upp ly  to prevent the exces s i ve concentrat i on of cert a i n  

s a l t s ,  mi neral s ,  and other const i t uents wi t h i n  t h e  syst em . 

A c a l c i um c arbon ate depo s i t  formed i n  the  s urface rocks of ar i d  

reg i o n s . 

A h i gh exp l o s i ve encaps u l ated so t h at no s urfaces of t he h i g h  

expl o s i v e  remai n exposed . 

An aqu at i c  ecosystem t h at mai n t a i ns t he  proper temperature range  

to  support spec i es of the  Sal mon i d ae fami l y  ( soft-rayed f i s h  

i nc l u d i n g  t h e  trout s ,  s a l mons , wh i tef i shes , and g r ayl i n gs ) . 

A representat i on or abstrac t i on o f  a real system i n  wh i ch the  

import an t  features  of  t he  rea l  syst em an d the  re l at i on s h i ps  

between these i mport ant f e atures are  def i ned q u an t i t at i ve ly  and 

expressed in a ser i es of equat i ons  from wh i c h  computer  

c al c u l at i ons c an be performed to make  i nferences about  the  

behav i or of the real  system . 
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Concentrat i o n  Gu i de 

Contam i n at i on ( contami n ated mater i a l ) 

Convent i o n al H i gh Exp l os i ve 

Coo l  Desert 

Cred i b l e  E vent 

Cr i b  

Cr i t i c a l i ty 

C r i t i ca l  W i l d l i fe H ab i t at 

C u l t ural  Resource 

C u l t ural  Resource Survey 

The average an nua l  concentrat i o n  of a rad i onuc l i de i n  ai r or water 

to wh i ch a worker or member of the general  p ub l i c  may be 

cont i n uous l y  expo sed wi thout  exceed i n g rad i at i on dose st and ard s .  

The quant i t at i ve va l ues app l i c ab l e  to e i ther members of the  

g eneral  p u b l i c  ( Uncontro l l ed Area  Co ncent rat i on Gu i des ) or workers 

( Contro l l ed Area Concentrat i on G u i des )  are g i ven in C h apter X I  of 

reference USDOE 1980A . Th roughout  t h i s  i mp act  st atement , 

compar i sons to Concentrat i on Gu i des are made w i t h  Uncontro l l ed 

Are a  Co ncent rat i on Gu i des for any c i rc ums t ances where t he  general 

p u b l i c  cou l d  be exposed . 

The depos i t i on or i nf i l trat i on of rad i o n u c l i des on or i nto an 

object , mater i a l , or are a ,  wh i c h  then . i s  co n s i d ered to be 

"contam i n at ed . "  

See H i gh Exp l o s i v e .  

An ar i d  tract t h at ex i sts far eno ugh from t h e  e q u at or t o  h ave co l d 

wi nters and i s  i n c apab l e  of s upport i n g  a s i gn i f i c ant  popu l at i on 

wi thout  an art i f i c i a l water s u p p l y .  

An event whose prob ab i l i ty o f  occurrence i s  above a spec i f i ed 

t hresho l d  ( u s ed i n  th i s  document to mean 1 ch ance i n  a m i l l i on 

e ach year ) . 

A porous u nderground structure for d i spo s al of l ow- l evel  l i qu i d  

wastes . 

State of be i ng cr i t i c a l ; a se l f - s u st a i n i ng neut ron c h a i n  react i o n  

( where t h e  rates o f  product i on and l oss  o f  neutrons are exact l y  

equa l  and t here i s  no other neutron source ) . 

A h a b i t at t h at i s  n ecess ary to s u s t a i n  the  ex i stence and/or 

perpetu at i on of a spec i es at cr i t i c a l  per i ods  d ur i ng i t s  l i fe  

cyc l e .  

Nonrenewab l e  rema ins  of h uman act i v i t i es ,  occupat i on s ,  and 

endeavors as ref l ected i n  s i tes , b u i l d i n gs , struct ures , or 

objects , i nc l ud i ng works of art , arch i tecture ,  and e ng i neeri n g .  

C u l t ura l  resources can b e  e i t her preh i s tor i c  o r  h i stor i c ,  b u t  each 

per i od represents a part of t he f u l l con t i n u um of c u l t ural  v a l ues 

from the  ear l i est  to the most  recent . 

An i ntens i ve exam i n at i on of an area for the  p u rpose of d i scover i n g  

and record i ng arc h aeo l og i c a l  resources . 
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Cur i e  ( C i ) 

D augh ter Products 

Decay Ch a i n  

Dec i d uous  

Decomm i s s i on i ng 

Deco n t am i n at i on 

Dep l eted U r an i um 

D i spers i on 

Dose 

Dose Comm i tment 

Dose R at e  

Dryl and F armi ng 

A u n i t  of rad i o ac t i v i ty def i ned as the  amo unt  of a rad i oac t i ve 

mater i al t h at h as an act i v i ty of 3 . 7  x 10 1 0 d i s i nteg rat i ons per 

second . 

The n uc l i des formed i n  the  rad i o act i ve d i s i ntegrat i on of a f i rst  

n uc l i de ( p arent ) .  I n  many c ases , the daughter  nuc l i des al so may 

be rad i oact i ve .  

The seq uence of rad i o act i ve d i s i ntegrat i ons from one n u c l i de t o  

another unt i l  a s t ab l e  d aughter i s  reached . 

Vege t at i on on wh i ch t he  l eaves shed or fa l l off at the  end of a 

growi ng  season , l eav i ng b are stems . 

The exec u t i on of a p l anned and order l y  program to t ake somet h i ng 

o ut  of serv i c e  comp l ete l y  or p art i a l l y .  

The removal o f  rad i oact i ve o r  tox i c  mater i al from a s urf ace or 

from wi t h i n  another mater i a l . 

Uran i um hav i ng a sma l l er percent age of uran i um-235 t h an the  

0 . 7  percent found  in  natura l  u ran i um .  ( See Natura l  U ran i um . ) 

A process of mi x i ng one mater i al wi t h i n  a l arger q u an t i ty of 

another . For examp l e ,  the  m i x i ng o f  mate r i a l  re l eased  to the  

atmosphere wi th a i r  c auses a reduct i on i n  concentrat i ons wi th 

d i st ance from the  source . 

A l so referred to as dose equ i v a l en t .  Expres sed i n  un i ts o f  rem , 

i mp l i es a cons i s t ent  b as i s  for est i mates of consequent i a l hea l th 

r i s k ,  reg ard l ess of rat e ,  q u an t i ty, source , or q ua l i ty of t he  

rad i at i on expos u r e .  

The dose comm i tment refers to  t h e  r ad i at i on dose recei ved d ur i ng 

some per i o d  of exposure ( normal l y  e i t her the  durat i on of an ac ute ,  

acc i dental  rel ease of  r ad i onuc l i des to t he env i ronment ,  or  for 
1 year of a c h ro n i c  re l ease )  p l us t he  dose accumu l a ted over  a per i od 

of ye ars ( 50 years used for t h i s  document ) res u l t i ng from 

rad i on uc l i des depos i t ed wi t h i n  the  body dur i n g  the  exposure  

per i od .  

The rad i at i on dose de l i vered per u n i t  t i me and meas ured , for 

i n st ance , in rems per hour or m i l l i rems per year . 

P roduct i on of agr i cu l t ural crops u s i ng on ly  n at ural prec i p i t at i on 

for water i ng t he  crops .  
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Eco l og i ca l  Pathway 

Eco l ogy 

Ecosystem 

Eff l uent 

Emi s s i on 

End angered Spec i es 

E n r i ched Uran i um 

E n v i ronment al 'surve i  1 1  an ce 

Eo  1 i an 

E p i dem i o l ogy 

E scarpment 

E v apotransp i rat i on 

Exposure  

F a l l ow 

F au l t i ng 

F au n a  

Federal Imp act Funds  

The route w ith i n  an  ecosystem by wh i ch a s u bstance or compound  is  

transferred from one  l eve l  of a food c h a i n  to another . 

The branch of b i o l og i c al s c i ence that dea l s w i th 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 ts b i ot a .  

L i qu i d  t h at f l ows away from a d i sch arge p o i n t ,  typ i c a l l y, as 

s an i t ary sewage or i ndustr i a l  process l i qu i d  wastes . 

Any re l ease of mater i a l s  or compounds i nto the env i ronment , 

typ i c a l l y , substances  d i scharged i nto  the  ai r .  

Any an imal o r  p l ant spec i es i n  danger of ext i nct i on throughout al l 

or a s i g n i f i c ant  port i on of i t s  range .  

Uran i um hav i ng a h i g her percentage  of uran i um-235 t h an the 0 . 7  

percent found i n  natural  uran i um .  ( See  Natura l  Uran i um . ) 

A program to mon i tor c hanges i n  a s u rroun d i ng reg i on .  

The act i on or effect of the  w i n d . 

The st udy of d i seases i n  a p op u l at i o n .  

A c l i ff o r  steep s l ope of some extent , g enera l l y  sep arat i ng two 

l eve l s or gent l y  s l op i ng areas , and produced by eros i o n  or 

f au l t i ng .  

D i s c h arge of water from t he  eart h ' s  s urface t o  t he  atmosphere by 

ev aporat i on from l akes , streams , and so i l  surf aces p l u s  t he  

transp i r at i on from p l ants . 

The cond i t i on of be i ng made s ubject to rad i at i on . 

L and normal l y  u s ed ' for crop prod uct i on but unused for one or more 

growi n g  seaso n s .  

The movement that prod uces rel at i ve d i sp l acement of adj acent roc k  

masses al ong a fracture .  

An imal s or  an i mal  1 i f e .  

Mon i es p a i d  t o  l oc al school  d i st r i cts o r  governments t o  p ay for 

commu n i ty serv i ces requ i red by the presence of Federal act i v i ty .  
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F i s s i on Products  

F l oodp l ai n 

F l ora  

Food C h a i n  

Forb 

F ug i t i ve Dust  

Gamma Ray 

Gene t i c  

Gravel  Gert i e  

Ground W ater 

Ground Water Rech arge 

H ab i t at 

Ha l f-L i fe 

The n uc l i des formed by t he  d i v i s i on of a heav i er n uc l eus , u sua l l y  

i n  a n uc l ear re acto r .  

A l evel t r act of l and borderi ng r i vers and formed by a l l uv i al 

depos i ts t h at may be submerged by overf l owi ng  r i ver wat e r .  

P l ants o r  p l ant l i fe . 

A l i near sequence of succes s i ve use  of n ut r i ent en ergy by a ser i es 

of spec i es . 

Broad - l eafed , nonwoody p l ant . 

" F ug i t i ve Emi s s i ons "  are those em i s s i ons re l e ased d i rect l y  i nto 

the atmosphere , wh i c h  co u l d  not reasonab l y  p ass  throug h a s tack , 

c h imney, vent or other f unc t i ona l l y  equ i v a l ent open i ng .  F ug i t i ve 

dust  means p art i cu l at e  matter composed of so i l  t h at i s  uncont am i 

n at ed by po l l utants resu l t i ng from i nd u str i al ac t i v i ty.  F ug i t i ve 

d ust may i nc l ude  emi ss i o n s  from h a u l  road s ,  wi nd eros i on of 

exposed so i l s urfaces and so i l stor age p i l es ,  and other acti v i t i es 

i n  wh i c h  so i l i s  e i t her removed , stored , transported , or 

red i s tr i b uted . 

A h i gh-energy photon s uch as t h at emi tted by a nuc l eus  i n  a 

t r an s i t i on between two energy l eve l s .  

I nformat i on i n  the n u c l eot ide  sequences i n  deoxyr i bonuc l e i c  ac i d  

( DNA ) t h at contro l s b i o l og i c a l  i nher i t ance  b y  determ i n i ng t he  

n at u re of  a l l ce l l s u b s t ances ,  ce l l structure s ,  a nd  ce l l effec t s .  

A s pe c i a l l y  des i gned s tructure that mee ts the req u i rements  o f  an 
a s sembly cel l used for certa i n  n u cl ear wea pons opera t i ons ; see 
Secti on 1.  4. 1 .  

Wat er t h at exi sts or f l ows b e l ow the e arth ' s  surface ( w i t h i n  the  

zone  of  saturat i on ) . 

The process whereby water i s  fed b ack i nto the  ground water 

system . 

The n atura l  home or dwe l l i n g  p l ace of an organ i sm .  

The t i me requ i red for the act i v i ty of a rad i on uc l i de t o  dec ay t o  

ha l f i t s  va l u e .  It i s  used as a measure of t h e  pers i stence  of 

rad i o act i ve mater i al s .  Each  rad i on uc l i de has  a ch aracter i s ti c  

cons t ant ha l f- l i f e .  
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Hect are 

H i g h -Effi c i ency P art i c u l ate  Ai r 

( HE PA )  F i l ters  

H i g h  Exp l os i ve 

H i gh L i near E n ergy Transfer 

H i stor i c  Propert i es 

Hood 

Hydro l ogy 

I g l oo 

I n d uced Emp l oyment  

I n -M i grat i on 

I nvers i on 

I s otope 

A un i t  of are a  i n  the met r i c  system equal to  10 , 000 square  met ers . 

A f i l t er c ap ab l e  of remov i ng from an a i r  stream at l e ast 
99 . 97 pe rcen t of the part i c u l a te ma ter i a l  t hat  i s  g rea ter than 

0 . 3  m i c rometers i n  d i amete r .  

i�et ast ab l e  compounds and mi xtures t h at react t o  g i ve off gas 

products at h i g h  temperat ures and pres s u res at energ i e s of 10 1 0 watts 

per square cent imeter on a react i on zone that propagates a t  

a ve l oc i ty of 5 t o  1 0  k i l ometers per second . 

Types of rad i at i on t h at res u l t  i n  t he  d epos i t  of energy i n  a 

mater i al at a h i gh rate per un i t  d i s t ance  trave l ed .  I n  t h i s  

documen t ,  a l p ha  p art i c l es are the  pr i nc i p al H i gh L ET rad i at i on of 

i nterest .  

D i st r i ct s ,  s i tes , struct u res , objec t s ,  and o t her ev i d ence of h uman 

use con s i dered to  be  of  c u l t u r a l  and/or h i stor i c  v a l u e ;  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 s tor i c  

P l aces . 

A canopy and exhaust d uct used to conf i ne h az ardous mat er i a l s  and 

t h us  reduce  the  exposure  of i nd u str i a l  worker s .  

The s c i ence dea l i ng w i t h  the  waters of t he eart h ,  t he i r 

d i st ri but i on on t he  surface and undergro und , and t he  cyc l e  

i n vo l v i ng prec i p i t at i on ,  f l ow to t he  seas , ev aporat i on ,  and so on . 

An e arth-covered fac i l i ty u s ed to tempor ar i l y  h o l d  h i gh exp l os i ves 

or nuc l e ar we apon s .  

Jobs created i n  t he  market p l ace by f i l l i ng the  needs of the new 

emp l oyer and h i s  emp l oyee s ;  typ i c a l l y  i n  the area of serv i ce

or i ented b u s i nesses such  as  restaurants , add i ng extra h e l p  to  

accommod at e  the  i ncreased b u s i ness . 

Movement of pop u l at i on i nto a commun i ty or reg i on .  

A cond i t i on exi s t i ng when t emperature i n creas es w i t h  h e i ght i n  t he  

atmosph ere . 

Nuc l i des w i t h  t he s ame atom i c  n umber ( t h at i s , the  s ame chemi ca l  

e l ement )  but  w i t h  d i fferent atomi c masses . Al t ho ug h  chemi c a l  

propert i es are t h e  s ame , rad i oact i ve and n u c l e ar propert i es rnay b e  

q u i te  d i fferent for each i sotope of a n  e l ement . 
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Ki l ovo l t  { k V )  

K i l owatt ( kW )  

K i l owatt- ho ur ( kWh ) 

L i t h i c  Scatter 

L o am 

Low L i near E n ergy Tr ansfer 

Macro I nvertebrat e  

Man-Rem 

Max i m um I nd i v i d u al 

Megawatt { MW )  

Meteoro l o gy 

Met r i c  Ton { MT )  

M i t i g at i on 

Th e el ectromot i ve u n i t  of force equa l  to 1 , 00 0  vo l t s .  

One t ho us and wat t s .  

A bas i c  u n i t  of e l ectr i c al energy t h at eq u a l s  1 k i l owatt o f  power 

app l i ed for 1 hour . 

A concentrat ed area of rock mater i al i nc l ud i ng projec t i l e  po i nt s ,  

ut i l i zed f l akes , cores , and deb i t ag e .  

A so i l  cons i st i ng of a m i xt ure o f  c l ay,  s i l t , and s and i n  roug h l y  

e q u a l  proport i on s .  

Types of rad i at i on t h at res u l t  i n  the depo s i t  of ener gy i n  a 

mater i al  at a l ow rate per un i t  d i s t ance  trave l ed ;  i n  t h i s  

doc ument x r ays , g amma r ays , and beta  p art i c l es are the  p r i n c i pa l  

Low L ET rad i at i ons of i nt erest . 

The l arge i nsects ; organ i sms wi thout  a b ac kbone and i nterna l  

ske l eton . 

A u n i t  of popu l at i on dose ,  c al c u l ated by add i ng toget h er t h e  

i nd i v i du a l  doses ( expressed i n  rems ) o f  a g i ven popu l at i o n .  

A hypot het i c al  i nd i v i d u al whose l oc at i on and h ab i ts t end t o  

max i m i ze  h i s  rad i at i on  dose ,  res u l t i n g i n  a dose  h i g her t h an t h at 

recei ved by other ,  more typ i ca l , i nd i v i d u a l s i n  t he  general  

popu l at i o n .  I n  th i s  documen t ,  the  max i mum i nd i v i d u a l  is  l ocated 

offs i te .  

One mi l l i on watts or 1 t ho u sand k i l owat t s . 

S c i ence of the  atmosphere . 

One t housand k i l o gr ams or 2 , 205 pound s .  

Any of t he  fo l l owi n g :  ( 1 )  avo i d i ng t h e  i mpact a l together by not 

t a k i n g  an act i on or p art of an act i on ;  ( 2 )  m i n i m i z i ng impacts by 

l i m i t i ng t he  degree or magn i t ude of t he  act i on and i t s  

i mp l emen t at i o n ;  ( 3 )  rect i fyi n g  t h e  impact  by repai r i n g ,  

rehab i l i t at i ng ,  o r  resto r i ng the  affected e nv i ronment ;  ( 4 )  

reduc i n g o r  e l i m i nat i ng t h e  i mp act  over t ime  by preserv at i on and 

mai ntenance 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 impact by rep l ac i ng or prov i d i n g subst i t ute  

resources or e n v i ronmen t s .  
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M i x i ng He i gh t  

Mo n i t or i ng 

N at i o nal Amb i e nt Air  Qual i ty 

St a nd ards ( NAAQS ) 

N at i o nal Reg i ster of H i stor i c  

P l aces 

N atural  U r a ni urn 

N eutron 

No natta i nme nt Area 

Nonbas i c  Empl oyme nt 

No nnuc l ear Det o nat i o n 

N u c l ear Deto nat i o n  

Th e h e i ght o f  t h e  we l l -mi xed atmospher i c  l ayer be ne at h  a stab l e  

l ayer .  

Mak i ng measurements or obs erv at i o ns for recog ni z i ng the  status or  

adequ acy of , or s i g n i f i c ant c h a nges i n , co nd i t i o ns or  performance 

of a f ac i l i ty or are a .  

The al l owab l e  co nce ntrat i o ns o f  a i r  po l l ut ants i n  t h e  amb i e nt a i r  

spec i f i ed by t h e  Federal  goverrrnent for S0 2, TSP , NOx , HC , 0 3, 

and CO .  The ambi e nt a i r  q ua l i ty stand ards are d i v i ded i nto pr im ary 

and seco ndary stand ards ( b ased on the  ai r qua l i ty cr i t er i a and 

al l owi ng an adequate marg i n of s afety ) . The pr ima ry s tandards are 

requ i s i te to protect the  publ i c  hea l t h .  The  s econdary s ta ndards 

are r equ i s i te to protect the pub l i c  we l f are from a ny k nown or 

ant i c i p ated adv erse  effects as soc i ated wi t h  the  prese nce of ai r 

po l l utants i n  the  amb i ent a i r .  

A l i st of d i str i cts , s i tes , b u i l d i ng s ,  structures , a nd objects 

s i g ni f i c a nt i n  Amer i c a n  h i story, arch i tecture ,  arch aeo l ogy, and 

c u l ture , mai nt ai ned by the  Secret ary of the  I nter i o r .  

Urani um as found i n  nature ,  u n i v ers al ly  d i s tr i but ed i n  t h e  l i tho

sphere i n  v aryi ng co nce ntrat i o ns and u s ua l l y  i n  equ i l i br i um wi th  

i ts decay products . It c o nt a i ns about 99 . 3  percent of u ran i um-238 

a nd abo ut  0 . 7 percent of u rani um-235 . 

A p art i c l e  ex i st i ng i n  or emi tted from the atom i c  nuc l eus ; i t  i s  

e l ectri c a l l y  neutra l  a nd h as a mass approx i mate l y  equ al to that of 

a stab l e  hydrogen atom . 

An area al ready c h ar acteri zed by s i g ni f i c a nt l eve l s of ai r 

pol l ut i o n .  Any s i gn i fi ca n t  i ncreases i n  certa i n  po l l u tants caused  

by new sources ( i ndu str i al or power p l ant )  are  restr i cted . 

See i nd uced emp l oyme nt . 

A c h emi ca l  reac t i o n  w i th i n t he  h i g h - ex p l os i ve compone nts of a 

nuc l ear weapo n ,  wh i ch res u l t s  i n  an  exp l o s i o n  t h at can  d i sperse 

rad i oact i ve mater i a l s  i n  the  weapon compo ne nt but w i th no nuc l ear 

yi e l d .  

An e nergy re l e ase t hrough a nuc l e ar process t h at i s  equ i v al e nt to 

the det o nat i o n  of more t h a n  four pou nd s  of TNT wi th i n  a few 

mi croseco nd s .  
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N u c l ear We apo n 

N u c l ear We ap o ns Operat i o ns 

N uc l i de 

N ursery Crop 

Off s i te 

O ns i te 

Operat i o nal  Re l i ab i l i ty 

Order- of-Mag n i tude 

Overpacked 

Overpressure 

Parti c u l ate Matter 

P e netrat i ng R ad i at i o n  

A pack aged dev i ce c ap ab l e  o f  l arge e nergy re l eas e through nuc l ear 

processes w ith i n  a few m i croseco nds .  

I n  t h i s  docume nt ,  c o l l ect i ve ly  used to mean a l l operat i o ns 

associ ated w i t h  the  product i o n  of new nuc l ear we apo ns ; the  

mai nte nance ,  mod i f i c at i o n , and qua l i ty assur ance test i ng of 

e x i s t i ng nuc l ear weapons i n  the m i l i ta ry stoc kp i l e ;  and  the 

ret i reme nt or d i s as semb l y  of nuc l ear weapo ns . 

A spec i es of atom ch aracter i zed by the  number of prot o ns ,  number 

of neutro ns , and e nergy content of the nuc l eus ; to be reg arded as 

a d i st i nct nuc l i de ,  the atom must be capab l e  of exi s t i ng for a 

measurab l e  t i me per i od ,  genera l l y greater than  l0- 1 0  seco nds .  

A crop p l anted to protect the seed l i ngs of a s 1 ow-growi ng crop 

from exposure to the  e l eme nts (w i nd , ra i n ,  and s u n ) u nt i l  they are 

strong e nough to surv i ve .  

The area outs i de the b o u nd ary of a fac i l i ty ( t h at i s , o ut s i de the 

property l i nes of the  Pa ntex P l a nt ,  Iowa Army .Ammu ni t i o n  P l ant ,  or 

H a nford S i te ) . 

The area i ns i de the bou ndary of a fac i l i ty ( t h at i s ,  i ns i de the 

property l i nes of the P a ntex P l a nt ,  Iowa Army Ammu n i t i o n  P l ant ,  or 

Hanford S i te ) . 

The pro b ab i l i ty t h at the nuc l ear weapo ns operat i o ns system wi l l  

co nt i nue to s at i sf actor i l y perform i t s  i ntended  f u nct i o n  u nder 

var i ous c i rcumst ances . 

Some sma l l  mu l t i p l e  of a q u ant i ty, u s u a l l y  means wi t h i n a f actor 

of 10 . 

R ad i o act i ve waste t h at h as been dou b l e- p ac k aged ,  somet i mes because 

the or i g i nal p ac k age has bee n d amaged . 

The trans i e nt pressure , u s u a l ly  expressed i n  pou nds  per squ are 

i nch , exceed i ng ex i st i ng atmospher i c  pressure and man i f ested i n  

the  b l ast wave from an  exp l os i o n .  

F i ne l y  d i v i ded so l i d mat er i al ( for examp l e ,  m i nute p art i c l es of 

coal dust , fly ash , and ox i des  temporari l y  suspended i n  the 

atmosphere ) . 

A source of i o n i z i ng rad i at i o n  w i th suff i c i e nt e nergy to go 

throug h t i s sue  i n  the body ( such  as x rays , g amma rays , and 

e nerget i c  beta p art i c l es ) . 
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Permeab i l i ty 

P hys i cs P ac k age 

P hytotox i c  

P l aya 

P l uton i um 

Popu l at i on Dose 

P otent i omet r i c  

Pres sure P u l s e  

Preven t i on o f  S i g n i f i c ant 

Deter i o r at i on Reg u l at i ons  

P r i me H ab i t at 

Protected Spec i es 

Q ua l i ty As surance Test i n g  

R ad i at i on 

A measure of the re l at i ve ease of f l u i d  f l ow t h roug h  porous rock , 

sed i ment ,  or so i l .  

The c ased h i gh exp l o s i ve and n uc l ear mat er i al  components of a 

n uc l ear we apon . 

A subst ance tox i c  to p l ant s .  

A depress i on o n  a f l at p l a i n  re l at i ve ly  free of vegetat i on ,  i n  

wh i c h  f l ood waters may create  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 e r i es o f  e l ements 

used as nuc l e ar fue l , u sed to produce rad i o act i ve  i sotopes for 

res e arch ,  and used as a f i s s i l e  agent in n u c l ear we apons . 

The s ummat i on of the rad i at i on dose ( i n  rem) recei ved by al l 

i n d i v i d ua l s i n  a popu l at i on group . I t s  use  i s  pr i nc i p al l y  for 

total body dose where it h as u n i ts of man-rem ( or person-rem ) . 

The techn i que i s  al so used for co l l ect i ve tot a l  doses to spec i f i c  

org ans .  

A meas ure of the stat i c  head of ground water and i s  def i ned by the  

l eve l  to wh i ch water wi l l  r i se in  an  open  ho l e .  

See Overpressure .  

Reg u l at i ons  from E PA i ntended to  protect c l e an ai r are as from 

degrad at i on .  Three a rea c l asses  ( I ,  I I ,  I I I )  a re p rovi ded , wh i ch 

perm i t  m i n i mal , moder ate and maxi mum i ncreases to a i r  p o l l ut i on 

l eve l s above  exi st i ng  cond i t i on s .  The Nat i ona l  Amb i ent  A i r  Qua l i ty 

Standards may not be exceeded . 

The opt i mal n atural  h ome or dwe l l i ng p l ace of an organ i sm .  

P l ants or an imal s t h at h ave some degree o f  state or Federal  l egal  

protect i o n .  The categor ies  o f  threatened a n d  endangered are 

associ ated wi th  protected spec i es .  

Test i n g  and i n spect i ng al l or a port i on of the  v ar i ous  products to  

ensure t h at the  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 rad i ant energy :  for i n st ance , 

t he  emi ss i on and prop ag at i on of el ectromagnet i c  waves , or of sound 

and e l ast i c  waves . ( 2 )  The energy prop agated through sp ace or 

through  a mater i al  med i um :  for examp l e ,  energy in the form of 

al p h a ,  beta,  and g amma emi s s i ons  from rad i oact i ve n uc l e i . 
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R a d i at i on Protect i on St and ard 

R ad i o act i ve Mater i al 

Rad i o act i v i ty 

R ad i o act i v i ty,  N atura l  

Rad i ography 

R ad i o i sotope 

R ad i o l og i c al P rotect i on 

R ad i on uc l  i de 

R apt or 

R are and End angered Spec i es 

rem 

Restri cted Area 

Roentgen 

S afe/Sec u re R a i l c ar 

Expos ure standards for rad i at i on  expos ure  for an i nd i v i du a l  i n  the  

genera l  pu b l i c  ( USDOE 1980A ) . 

Any mater i al  or comb i n at i on of mater i a l s  t h at spontaneou s l y  em i t s  

i on i z i ng rad i at i on .  

The property of cert a i n  n uc l i des of spont aneo u s l y  em i t t i ng 

p art i c l es or e l ectromagnet i c  rad i at i on or of undergo i ng 

spontaneous f i s s i o n .  The  quan t i ty o f  rad i oact i v i ty ,  u s ua l ly 

s hortened to " act i v i ty, " i s  t he  number of nuc l e ar trans format i ons 

occurri ng in  a g i ven q u ant i ty of mater i al per u n i t  t i me.  ( See a l so 

c u r i e . )  

The property of r ad i oact i v i ty exh i b i ted by many natura l l y  

occurr i ng rad i onuc l i d es .  

The tec h n i que of prod uc i ng a p h otograp h i c  i mage of an opaque  

spec i men by  transm i t t i n g  a beam of x rays or g amma rays through  i t  

onto an  adj acent photograph i c  f i l m .  

An i sotope t h at exh i b i ts rad i oact i v i ty .  

P rotec t i on agai nst the  effects o f  i n ternal  and extern al  exposure  

to rad i at i on and rad i o act i ve mater i a l s .  

A n uc l i de t h at exh i b i ts rad i o act i v i ty .  

P ert a i n i ng to a b i rd of prey . 

A spec i es t h at t h rough the  l oss of pr ime h ab i t at or through  

extreme hunt i ng pres sure  has  dec l i ned  i n  numbers to  the  po i nt 

where i t  may be threatened w i th ext i nc t i on . 

A un i t  of i on i z i ng rad i at i on ,  equ al  to the amou nt t h at produces 

t he  s ame d amage to h umans  as 1 roentgen of h i g h -vo l t age  x rays . 

Deri ved from roentgen eq u i v a l ent man . 

Any area to wh i c h  access i s  contro l l ed .  

An expos ure dose of x- or y- rad i at i on s uch t h at the  e l ecti ons and 

pos i t i ons  l i berated by th i s  rad i at i on prod u c e ,  in ai r ,  when 

stopped comp l ete l y ,  i ons c arryi ng pos i t i ve and negat i ve c h arges of 

2 . 58 X 10- 4 CO U l omb per k i l ogram Of a i r .  

A spec i a l l y des i gned ra i l c ar for trans port i ng n u c l ear weapons or 

by rai l ro ad . 
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S af e/ Secure Tr ai l er 

Se i smi c i ty 

Sh i e l d i ng 

S i l age 

Som at i c  

Spawn i ng Gro u nd 

St and ard Metropo l i t an Stat i st i cal  

Area  ( SMSA)  

St ab i l i ty ( atmo spher i c )  

Steppe 

Stockp i l e  Mo ni tori ng 

Str at i graph i c a l l y  

Support F ac i l i t i es 

Surface Water 

A speci al l y  des i g ned trai l er for transport i ng nuc l ear weapo ns or 

cert ai n nuc l ear we apon compo nents . 

The re l at i ve frequency and d i str i b ut i on  of earthquakes . 

Mater i al used to absorb rad i at i o n  and thus  protect perso nnel or  

equ i pment . 

Green or mat ure fodder that i s  f erme nted to r etard spo i l age and to  

produce a succ u l e nt wi nter feed  for l i vestoc k .  

Pertai ni ng to the who l e  body of a n  i nd i v i d u a l , exc l ud i ng the  

reproduct i ve system . 

The b ottom of a body of water used by femal e aquat i c  l i fe for 

depos i t i ng eggs , wh i c h  are t hen  fert i l i zed by mal es of the 

spec i es .  

A def i ni t i o n  emp l oyed by the U . S .  Bureau of Cens u s .  Each  SMSA mus t 

co nt a i n o ne c i ty of not l es s  than  50 thous a nd popu l at i o n  or two 

c o nt i � uous c i t i es w i t h  a comb i ned m i ni mum popu l at i on of 

50 thous a n d .  An SMSA w i l l ,  i n  genera l , encompass one or  more 

ent i re count i es i n  wh i c h  the centra l c i ty i s  l oca ted . 

A descr i pt i on of the effect of atmospher ic  forces o n  a p arcel of 

a i r  fo l l owi ng vert i c a l  d i sp l aceme nt i n  an  atmo sphere otherwi se  i n  

hydrostat i c  equ i l i br i um .  I f  the forces tend t o  return t h e  parcel  

to  i t s  or i g i nal l eve l , the  atmosphere i s  s t ab l e ;  if  the  forces 

t e nd to move the  p arcel  f arther i n  the  d i rec t i o n  of d i sp l aceme nt , 

t he  atmosp here i s  u nstab l e ;  and i f  t he  a i r p arcel  tends to rema i n 

at i t s  new l eve l  the atmosphere h as neutral  stab i l i ty .  

A l arge semi ar i d  grass l and .  

D i s assemb l y , i nspec t i o n, a nd  comp o ne nt test i ng of r a ndomly s amp l ed 

stockp i l e  weapo ns and the  denuc l ear i z at i o n  of random ly  s amp l ed 

weapons to be used i n  the j o i nt DOE -DOD f l i g ht test program .  

Pertai ni ng t o  t h e  form, arrangeme nt , geogr aph i c  d i st r i b u t i o n ,  

chro no l og i e s ucces s i o n ,  c l ass i f i c at i o n ,  corre l at i o n ,  and mut u a l  

re l at i o ns h i ps o f  rock strat a ,  espec i al l y sed i me nt ary roc k . 

Those faci l i t i es not d i rect ly  u sed for nuc l ear weap o ns operat i o ns ,  

such  as admi ni strat i o n  b u i l d i ngs , cafeter i as ,  and g ar ages . 

Al l bod i es of water o n  the  s urface of the earth . 
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Surve i l l ance 

Terrest r i al  

Test Detonat i on 

Test E x p l o s i on 

Test F i r i ng 

Test Shot 

Thermal Contam i n at i on 

Threatened Spec i es 

T i l l  er i  ng 

Tot al D i s so l v ed So l i ds 

Trad e  Area 

Tr i t i  urn 

TSP 

Uncas ed H i gh Exp l os i ve 

Th ose  act i v i t i es necess ary to ensure t h at t he  s i t e  rem a i n s  i n  a 

s afe cond i t i on ( i nc l ud i ng i n spect i on and mo n i tor i ng of the  s i te ,  

mai nten ance of access  barr i ers to rad i o act i ve mater i al s  l eft  on 

the s i te ,  and prevent i on of act i v i t i es on the s i te t h at mi g ht  

i mp a i r  t hese  barr i ers ) . 

I n h ab i t i ng or pert a i n i ng to the l and . 

See Test F i r i n g . 

See Test F i r i ng .  

The dyn am i c  test i ng of h i gh exp l os i ves or h i g h -exp l o s i v e  

componen t s  b y  detonat i n g  t hem a t  a f i r i ng s i t e .  

See Test F i r i n g .  

Re l e ase  of h e at i nto t h e  l ocal  e n v i ronment such  as h ot wat er i nto  

cool  streams . 

Any animal  or p l ant spec i es l i ke l y  to become endangered w i t h i n  the  

foreseeab l e  future  t hroug h o ut al l or a s i gn i f i c ant port i on of  

the ir  range . 

The process of a p l ant putt i ng forth add i t i on al s ta l k s .  

An aggregate  of c arbonat es , b i c arbo n ates ,  c h l or i d e s ,  s u l fates , 

phosphates , and n i trates of c a l c i um ,  magnes i um ,  manganese ,  sod i um ,  

pot ass i um,  and other e l ements t h at form sa l ts and are d i s so l v ed i n  

wat er .  H i gh TSD va l ues can  adverse ly  a ffect h umans , an i ma l s ,  a nd  

p l ants .  TSD i s  often used  a s  a measure  o f  sa l i n i ty .  

The geogr ap h i c  area s h ar i ng common general econom i c  and soc i a l 

purpose  as i dent i f i ed by t h e  l oc a l  Ch amber of Commerce 

assoc i at i ons serv i ng the several commun i t i es s t ud i ed in t h i s  E I S  

( Amar i l l o  Are a ;  1 1  count i es ;  Bur l i ngton Are a ,  4 count i e s ;  and the  

Tr i -C i t i es Are a ,  2 count i es ) . 

The hydrogen i sotope h av i ng a mass n umber 3 ;  i t  i s  n at u ra l l y  

rad i o act i ve and i s  constant l y  produced by co sm i c  rays i n  th e 

atmosphere . 

Total s u s pended p art i c u l ates . 

Bare or exposed h i gh exp l o s i v e .  
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Veget at i on Type 

Warm-W ater F i s h ery 

Wastes , R ad i o act i ve 

Water Tab l e  

Weapons Ma i ntenance 

Weapons Ret i rement 

W i nd Rose 

Work l o ad 

A p l ant commun i ty wi t h  d i st i n gu i s h ab l e  c haracter i s t i cs ; genera l l y  

refers to t h e  spec i es o r  var i ous comb i n at i ons of spec i es t h at h ave  

s i mi l ar s t ature ,  morp h o l ogy,  and  app earanc e ,  and  th at domi nate  or  

appear to domi n ate a s i te .  

An aq uat i c  ecosystem t h at mai nta i ns the  proper t emperature range 

to s upport d i fferent spec i es of the Cen trarc h i d ae f am i l y  ( s p i ny

rayed f i sh i nc l ud i ng the  b l ack basses and sever al s u nf i s h es ) . 

E q u i pment and mater i al s  ( from n u c l ear operat i on s )  t h at are 

rad i o act i ve and h ave  no f urther econ omi c u s e .  

Upper boundary o f  a n  unconf i ned aqu i f�r surf ace b e l ow wh i ch 

s aturated ground wat er occurs . 

The per i od i c  chec k i ng of a l l syst ems on a weapon and rep l ac i ng 

components as necess ary . 

The total  d i s assemby of a weapon no l onger requi red by the  armed 

serv i ces . 

A d i agram showi ng the  d i str i but i on of prev ai l i ng wi nd d i rect i ons 

at a g i ven l oc at i ons ; some vari at i o n s  i nc l ude  w i n d  speed group i ngs 

by d i rect i o n .  

See Nuc l ear Weapons Operat i ons . 
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ICRP  1 97 7 :  " Recommen d a t i ons of the I CRP , "  I nt ernat i onal  Comm i ss i on on R ad i o l og i ca l  Protect i on report 

ICRP  26 ( 1 977 ) . 

ICRP 1 980 : " B i o l o g i ca l  Effects of I n h al ed Rad i onuc l i d es , "  I nt ern at i ona l  Comm i s s i on on R ad i o l o g i c a l  

Protect i on report I C R P  3 1  ( 1 980 ) . 

I JS 1 980A : " Commuti ng P atterns i n  South east Iowa , "  I owa Job Ser v i ce unnumbered report ( 1 980 ) .  

I JS 1 98 1 A :  L arry J .  Ho l tk amp , I owa Job Ser v i c e ,  " L abor Force I nformat i o n , "  l etter to Do n a l d  R ap p  

( December 8 ,  1 98 1 ) .  

I JS 1 98 1 B :  " Commu t i ng P atterns i n  Southeast I owa ,  1 98 1 , "  I owa Job Ser v i ce unnumbered report ( 1 98 1 ) .  

I l l i no i s  1 98 1 : " I l l i no i s  Agr i cu l tural St at i s t i cs Annual  Summary 1 98 1 , "  U . S .  Department of Agr i cu l ture and 

I l l i no i s Dep artment of Agr i cu l t ur e ,  I l l i no i s  Coo perat i ve Crop  Report i n g  Serv i ce ( 1 98 1 ) .  

I owa 1 98 1 : " I owa Agr i c u l tura l  St at i st i cs 1 98 1 , "  U . S .  Department of Agr i c u l ture and I o wa D epartment of 

Agr i cu l t ure , Iowa Crop and Li v estock  Report i ng Ser v i ce ( 1 98 1 ) .  

J acobsen 1 97 0 :  J .  S .  J acobsen and A .  C .  H i l l ,  " Recogn i t i on of Ai r P o l l ut i on I n j ury to Veget at i on :  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 , P i ttsb urgh ( 1 9 70 ) . 

J am i son 1 98 1 : J .  D .  J ami s o n ,  " St and ar d i zed I np ut for H anford E n v i ronmenta l  Impact St at ements P art I I :  

S i te Descr i pt i on , "  Batte l l e- P ac i f i c  Northwest  Laboratory report PNL- 3509 ( May 1 9 8 1 ) .  

Johnson 1 97 8 :  M .  S .  Johnson ,  R .  W .  Dr ake , P .  F .  Jones , J .  S .  D i tt i g ,  and C .  W .  Berndt , " N u c l ear 

E xp l o s i ves Abnormal  Env i ronments at the  U . S .  P antex P l ant , "  Mason and Hanger-S i l as Mason Co . ,  Inc . , 

report MHSMP - 78-4 ( CRD )  ( February 1 978 ) . 

Johnson 1 98 1 : M .  Johnso n ,  " I owa Ai r Qua l i ty Annua l  Report for 1 980 , "  St ate  of I owa ,  Des Mo i ne s ,  I owa 

( J u l y  1 98 1 ) .  

Ke l l y  1 972 : F r anc i s  J .  Ke l l y, M . D . ,  and Bobby D .  Lemon s ,  " Rad i at i on Decont am i n at i on F ac i l i ty for t h e  

Commun i ty Ho s p i ta l , "  Journ a l  of Med i c i ne Vo l . l 4  No . 12 ( December 1 9 72 ) . 

K n i ght 1 982 : J .  P .  Kn i gh t ,  " Supp l ementary S afety E v a l u ati on I n p ut - Geo l ogy and Se i smo l ogy - Was h i ngton 

Nuc l e ar P l ant #2 , "  Memorandum to R .  L.  Tedesco , U . S .  Nuc l ear Reg u l atory Comm i s s i on ( J une  29, 1 982 ) . 
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Kr i vo k ap i c h 1 9 7 6 :  B .  E .  Kr i vokap i c h ,  "An As sessment of t he  Probab i l i ty of Ai rcraft Impact wi t h  Pantex 

P l ant Structures , "  S and i a  L aborator i es report SAND 76-0120 ( J une 1 9 76 ) . 

L ac asse 1 969 : N .  L .  L ac asse and W .  J .  Mo ro z ,  H andbook of E ffects As sessment - Veget at i on D amage ( Center 

for  Ai r E nv i ronment  St ud i es ,  Penn syl v an i a St ate Un i v ers i ty, 1 969 ) . 

L aset er 1 982 : W .  A .  L aseter ,  Mason and Han ger-S i l as r�ason Co . ,  I nc . ,  " Ut i l i t i es Con s umpt i on and So l vent 

Consumpt i on at Pantex P l ant , "  l etter  to Ken Rea ( Apr i l 2 7 ,  1 982 ) . 

L aseter 1982A : See p .  10-31  of t h i s  doc ument . 

LATA 1 98 1 : " S u i t a b i l i ty E v a l u at i on of C and i d ate  S i t es for N uc l ear Weapons As semb ly  F ac i l i t i es , "  

Los  Al amos Tec h n i ca l  Assoc i a tes , I nc . , report LATA- L SL- 25-02 , Vol umes 1 - 3  ( J u l y  1 98 1 ) .  

LATA 1 982 : J .  M .  Greenwood and T .  M .  Rude l l ,  " 1 990 Popu l at i on Forec asts for t he  P antex , Bur l i ngton ,  and 

Hanford Areas , "  Lo s Al amos Techn i c a l  As soc i ates ( Febru ary 1 982 ) . 

Long  1 96 1 : A .  T .  L on g ,  "Geo l ogy and Ground-Water Resources of Carson County and P art of Gray County , 

Tex as , Progress  Report No . 1 , "  Texas Board of Water En g i n eers B u l l .  6102  ( March 1 96 1 ) .  

L una  1 969 : R .  E .  Luna  and H .  W .  Churc h ,  " D I FOUT : A Model for Comp u t at i on of Aerosol  Transport and 

D i ffus i on i n  t h e  Atmosphere , "  Sand i a  Laborator i es report SC-RR-68-555 ( J an u ary 1 9 69 ) . 

Macdone l l 1 982 : D .  G. Macdone l l  and .J . M .  Dewart , " Supp l ement ary Documen t at i on for an E n vi ronmental  

Impact  St atement Regard i n g the  Pantex P l ant : Es t i mated Re l eases and  Down w i n d  Conc ent rat i ons of Ai r 

P o l l u t ants from Waste Organ i c  So l vent E vaporat i on ,  Waste H i gh Exp l os i ve Burn i ng ,  and H i gh Exp l o s i ve 

Test Sh ots , "  Los Al amos  Nat i on a l  Laboratory report LA-9445 -PNTX-G ( 1 982 ) . 

Mc Cormack 1 98 1 : W .  D .  McCormac k ,  " H anford Dose Over v i ew P rogram Report , "  Batte l l e- P ac i f i c  Nort hwest 

L aboratory report PNL- 3 7 7 7  ( 1 981 ) ( Draft ) . 

McDon al d 1 97 9 :  J .  R .  McDona l d ,  " Asses sment of Torn ado and Stra i ght W i nd R i sks  at the  P antex ,  Tex as , 

S i t e , "  Mc Don al d ,  Meh t a ,  and M i nor , Con s u l t i n g En g i n eers , Lubbock , Texas  ( December 1 9 79 ) . 

McGrath 1 97 8 :  P .  E .  McGr at h ,  " Cons equences of a Maj or Nuc l ear Reactor Acc i dent after I n i t i al Depos i t i on 

of Re l e ased Rad i oact i v i ty , "  Sand i a  Laborator i es report ( 1 9 78 )  ( Draft ) . 

MHSr� 1 9 7 1 8 :  " D es i gn C r i t er i a for Cr i t i ca l  Mater i a l s  Support F ac i l i ty , "  Mason and Hanger- S i l as Mason Co . ,  

I n c . , Bur l i ngton , Iowa ( D ecember 1 9 7 1 ) .  

MHSf� 1 9 7 3 :  " E n v i ronmenta l  Mon i tor i ng and P o l l ut ant I n ventory Program 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 n c . ( March 1 9 7 3 ) . 

MHSf� 1 9 75A :  R .  E .  A l exander ,  " E n v i ronmental  Mon i tor i ng  Report for P antex P l ant Cover i ng 1 9 74 , "  Mason and 

Hanger-S i l as Mason Co . ,  I n c . , report MHSMP - 75-8 ( May 1 9 7 5 ) . 
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MHSM 1 9 758 : T .  J .  Koger , "On-S i t e  Env i ronmenta l  Mon i tor i n g  Report for Pantex P l ant Cov er i ng 1 9 74 , "  Mason 

and H anger-S i l as M ason Co . ,  I n c .  ( August 1 975 ) .  

MHSM 1 97 6 :  R .  E .  Al e x ander , " E n v i ronment al Mo n i tor i ng Report for P antex P l ant Cover i ng 1 9 75 , "  Mason an d 

H anger-S i l as Mason Co . ,  I nc . , report MHSMP -76-8  ( March 1 9 7 6 ) . 

MHSM l 977A : R .  E .  Al exander,  " E n v i ronmental  Mon i tor i ng Report for P antex P l ant Cover i ng 1 97 6 ,  Draft , "  

Mason and Hanger-S i l as Mason Co . ,  I nc . ,  report MHSMP - 77-7  ( March 1 9 77 ) . 

MHSM 1 9778 : " On - S i te E n v i ronmental Mon i tor i ng Supp l ement for P antex P l ant Cover i ng 1 97 6 , " Mason and 

H anger-S i l as Mason Co . ,  I n c . ( September 1 9 7 7 ) . 

MHSM 1 978 : R .  E .  Al e x ander and C .  N .  Horto n ,  " E n v i ronmenta l  Mon i tor i ng Report for P an tex P l ant Cover i n g  

1 9 77 , "  Mason and Hanger-Si l as Mason Co . ,  I n c . , report MHSMP - 78-7  ( March  1 9 78 ) . 

MHSM l 979A:  R .  E .  A l e x ander and V .  A Corn e l i us ,  " E n v i ronmental Mon i to r i ng Report for P antex P l ant 

Co v er i ng  1 9 78 , "  Mason and Hanger-S i l as Mason Co . ,  I n c . ,  report MHSMP - 79-24  ( May 1 9 79 ) . 

MHSM 1 9 798 : R .  E .  A l e x ander ana V .  A .  Cornel i u s ,  " Supp l ement to E n v i ronmental  Mon i tor i ng Report for 

P antex  P l ant Cov er i ng  1 978 - DRAFT , "  Mason and Hanger-S i l as Mason Co . ,  I nc . , report MHSMP -79-36  ( J u ne  

1 979 ) . 

MHSM l 9 79C : " Scope of Work for Upgrad i ng of H i gh Exp l os i ves F ac i l i t i es ,  P antex P l ant ,  Amari l l o ,  Texas , "  

Vol . I ,  Prepared for t h e  U . S .  Dep artment of Energy by Mason and Hanger-S i l as Mason Co . ,  I nc . 

( September 1 9 79 ) . 

MHSM l 980A:  R .  E .  A l exander and V .  A .  Corne l i u s ,  " E n v i ronment� Mon i tor i ng Report for P antex P l an t  

Cover i n g  1 9 79 , "  Mason and Hanger-S i l as Mason Co . ,  I nc . , report MHSMP -80- 1 2  ( May 1 980 ) . 

MHSM 1 9808 : R .  E .  Al ex ander and V .  A .  Corne l i u s ,  " Supp l ement to Env i ronmenta l  Mon i tor i ng Report for 

P antex  P l ant Co ver i n g  1 9 79 , "  Mason and Hanger-Si l as Mason Co . ,  I nc . ,  report MHSMP -80-44 ( September 

1 980 ) . 

MHSM l 980C : See L aseter 1 982 . 

MHSM l 980E : " 1 980 Waste Management S i te P l an P antex P l ant , "  Mason and H anger - S i l as M ason Co . ,  I nc . 

( October 1 98 0 )  . 

MHSM 1 98 1 8 :  " St an d ards for Rad i at i on Protect i on , "  M ason and H anger - S i l as M ason Co . ,  I n c .  ( August 1 981 ) .  

MHSM l 98 1 C :  See L aseter 1 982 . 

MHSM l 98 1 G :  Ron al d E .  Al e x ander and W i l l i am A .  L as eter , " E n v i ronment al Mon i tor i ng Report for P antex P l ant 

Co ver i n g  1 980 , "  Mason and Hanger-S i l as Mason Co . ,  I nc . , report MHSMP 8 1 - 1 8  ( 1 98 1 ) .  

MHSM 1 982 : W i l l i am A .  L aseter , " En v i ronment al Mon i tor i ng Report for P antex P l ant Cover i ng 1 98 1  , "  M ason 

and Hanger-S i l as Mason Co . ,  I nc . ,  report MHSMP -82 - 1 4  ( Apr i l 1 9 82 ) . 
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MHSM 1983 : Wi l l i am A .  L as et er , " E n v i ronmen t a l  Mon i tor i ng Report for Pantex P l ant Co v er i ng 1982 , "  Mason 

and H an g er- S i l as Mason Co . ,  I nc . ,  report MHSMP-83 - 1 1  ( March 1983 ) . 

Mi l l er 1 9 78 :  M .  L .  M i l l er ,  J .  J .  F i x ,  and P .  E .  Bramson ,  " Lognormal An a l ys i s  of N at ur a l l y  Occurr i ng 

Rad i on uc l i des i n  So i l  and Veget at i on of t he  Hanford Are a , "  i n  Natural  Rad i at i on Env i ronment I I I ,  

Vo l . 2 ,  Thomas F .  Gesel l and Wayne M .  Lowder, E ds . ,  U . S .  Department of E nergy, Sympo s i um ser i es CONF-

780422 ( 1 9 78 ) . 

Moore 1 9 79 : R .  E .  Moore, C .  F .  Baes I I I ,  L .  M .  McDowel l - Boyer,  A .  P .  Watson ,  F .  0 Hoffma n ,  J .  C .  

P l eas ant , and C .  W .  Mi l l er ,  "A I RDOS-EPA ,  A Computer i zed Met hod o l ogy for E s t i m at i n g En v i ronmenta l  

Concentrat i ons and Dose to  Man from Ai rborne Re l eases of  R ad i on uc l i d es , "  O ak R i dge  Nat i onal  L abor atory 

r eport ORNL-5532  ( 1 9 79 ) . 

N C I  1 97 5 :  "Th i rd N at i ona l  C ancer Survey :  I n c i dence D at a , "  N a t i onal  C ancer I n s t i tute  monograph 41 ( Marc h 

1 97 5 ) . 

NCRP 1 97 5 :  " N at ural  B ac k ground R ad i at i on i n  t he  U n i t ed States , "  N a t i onal  Counc i l  on R ad i at i on Protect i o n  

and Meas urement s  report NCRP-45 ( 1 9 7 5 ) . 

N ewcomb 1 96 1 : W .  W .  N ewcomb , The  I nd i ans of Texas from Preh i st o r i c  to Modern T i mes ( U n i vers i ty of Texas 

Pre s s ,  Au st i n ,  1 9 6 1 ) , pp . 1 55-22 1 . 

NSC 1 98 1 : N a t i onal  S afety Counc i l ,  Acc i dent  F acts ( Nat i ona l  S af ety Cou nc i l ,  444 North Mi ch i g an Ave . , 

Ch i c ago , I l l i no i s ,  1 98 1 ) . 

OSHA 1 97 8 :  " OSHA Occu p at i o n al S afety and Hea l th  Stand ard s , "  Occupat i onal  Hea l th and S afety 

Admi n i s trat i on ,  20 CFR 1 9 1 0  ( November 1 9 78 ) . 

Oswa l t  1 9 78 :  Wende l l  H .  Oswal t ,  Th i s  L and was The i rs :  A Study of Nort h Amer i can I nd i ans ( John  W i l ey & 

Son s ,  I nc . , New Yor k ,  1 9 78 ) . 

P l ace  1 97 0 :  W .  M .  P l ace ,  F .  C .  Cobb ,  and C .  G .  Defferd i ng ,  " P a l omares Summary Report , "  F i e l d  ColllTland 

Defense Nuc l e ar Ag ency, K i rt l and Ai r Force  Base ,  ( J an u ary 1 9 7 5 ) . 

Poo l e  1 982 : C .  R .  Poo l e ,  Mason and H anger-S i l as Mason Co . ,  I nc . ,  " F at a l i t i es at P antex P l an t , "  l etter to  

Ken Rea (Ap r i l 2 8 ,  1 982 ) . 

P RPC 1 98 1 : Gordon R .  D arrow, P an h and l e  Regi onal  P l ann i n g  Comm i s s i on Hea l th  Systems Agency, " Ac ute  C ar e  

Med i c a l  Fac i l i t i es i n  Amari l l o SMSA , " l etter  to Don a l d  Rapp ( December 1 98 1 ) . 

P urtymun l 982A: W .  D .  P urtymun ,  N .  M .  Becker ,  and Max Mae s ,  " Supp l ement ary Doc ument at i on for an 

E n v i ronment al  Imp act Statement Reg ard i ng the  Pantex Pl ant : Geohydro l o g i c  I nvest i g at i o n s , "  Lo s Al amos  

Nat i onal  Laboratory r eport LA-9445-P NTX-H ( 1 982 ) . 

Purtymun l 982 B :  W .  D .  P u rtymun and N .  M .  Becker ,  " Supp l emen tary Doc ument at i on for an E n v i ronmental Imp ac t  

St atement Regard i n g the  Pan t ex P l ant : Geohydro l ogy , "  L o s  Al amo s Nat i on a l  Labor atory report LA-9445-

P NTX - I  ( 1 982 ) . 
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Rapp 1 982 : D .  Rap p ,  " Supp l eme ntary Doc ument at i o n  for an  E nv i ro nment a l  Impact St atement Reg ard i ng the  
P a nt ex P l ant :  Soci oeco nom i c  As s es sme nt , "  Los Al amos N at i o nal L aboratory report LA-9445-PNTX-J ( 1 982 ) .  

R i c k ard l 98 1 A :  W .  H .  R i c k ard ,  Batte l l e- P ac i f i c  Northwest L aborator i e s ,  " Th reat e ned or E nd a ngered P l ant 

Taxa  at Hanford , "  l etter  to  D. R .  E l l e  ( September 22 , 1 981 ) . 

R i ck ard l 98 1 B :  W .  H .  R i c k ard ,  B atte l l e- P ac i f i c  Northwest L aborat ori es , " Threat e ned or E nd a ngered An ima l  

Tax a  at  Ha nford , "  l etter to  D .  R .  E l l e  ( October 1 5 ,  1 9 81 ) . 

RPSC 1 974 :  " E nd a ng ered P l ants N at i ve to Tex as , "  Rare P l ant Study Center ,  U n i vers i ty of Tex as at Aust i n  

( 1 974 ) . 

Sch nurr l 982A:  N .  M .  S c hnurr ,  " Supp l eme nt ary Doc ument at i o n  for an E nv i ro rme nt al Impact St ateme nt 

Regard i ng the  Pantex  P l ant :  Pred i c t i o ns of E nergy Req u i rement s , "  Los Al amos Nat i o nal  Labor atory report 

LA-9445- P NTX-K ( 1 982 ) .  

Sch nurr l 98 2 B :  N .  M .  Schnurr ,  " Supp l eme nt ary Document at i o n  for an E nv i ro nment al Imp act St atement 

Regard i ng the Pantex  P l a nt :  A Descr i p t i o n  of Fac i l i t i es and Est i m at i o n  of Resource Req u i rements , "  

L os Al amos Nat i ona l  Labora tory report LA-9445- PNTX-L ( 1 982 ) .  

SCS 1972 : So i l  Survey I nformat i on a nd  I nterpret at i o ns ,  I owa,  Mah as k a  So i l  Ser i es ,  I owa Soi l s - 2 ,  U . S .  

Dep artment of Agr i c u l t u re So i l  Co nservat i o n Serv i ce ( F i l e  Code  So i l s - 1 2 ) ( February 1969 ) . 

S hor 1 982 : R .  W .  Shor , C .  F .  B aes I I I ,  a nd R .  D .  Sh arp , " Agr i c u l t ural Produc t i on  i n  t he  U n i ted St ates by 

Cou nty:  A Comp i l at i o n  of I nformat i o n  from t he  1 9 74 Ce ns u s  of Agr i c u l ture  for Use  i n  Terrestr i al  Food

Chai n Transport a nd As sessme nt Mode l s , "  Oak R i dge  Nat i o nal L aboratory report ORNL-5768 ( 1 982 ) .  

Shreve  1 965 : J .  D .  Shreve,  Jr . ,  " Operat i o n  Ro l l er Coaster : Sc i e nt i f i c  D i rector ' s  S ummary Report , "  

Dep artment of Defe ns e  report DASA- 1 644 ( J u ne 1 965 ) . 

S I RPC 1 98 1 : " S u rvey of Hos p i t al F ac i l i t i es , "  Southeast I owa Area XVI  Reg i o nal P l ann i ng Comm i s s i o n  

u n numbered report ( March 1 98 1 ) .  

Ske l l y  1 974 :  J .  M .  Ske l l y  a nd  R .  C .  L ambe ,  " D i ag nos i s  of A i r  P o l l ut i on I nj ury to  P l ant s , "  V i rg i ni a  

P o l yt ec h n i c I ns t i t u t e ,  Exte ns i o n Di v i s i o n report number 568 ( 1 974 ) . 

Smi th 1 9 78 : B .  C .  Sm i th a nd  J .  A .  L ambert , "Tec h no l ogy a nd Costs for C l e a n i ng Up L a nd  C o nt am i nated wi t h  

P l u t o ni um , "  i n  Sel ected Topi cs : Transurani um E l eme nt s i n  t h e  Gro u nd E nv i ro nme nt , U . S .  E nv i ro rllle nt a l 

Protect i o n  Age ncy ( CSD-78- l , 1 9 78 ) , p p .  489-54 5 .  

Smi th 1 98 2 :  R .  E .  Smi t h ,  B .  E .  B i r i nge r ,  R .  I .  But l er ,  a nd  J .  M .  Tayl or ,  " P a nt ex Transport a t i on  R i s k 

Assessment , "  Sand i a  Nat i o nal Laboratori es report SAN D 82- 1 047 RS 1 233/81/34 ( SR D )  ( 1982 ) .  -' 

SPSC 1 98 1 : " I nformat i o n for Secur i ty Ana lysts , "  Southwes tern P u b l i c  Serv i ce Comp any,  Amar i l l o ,  Tex as 

( 1 981 ) .  
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Stephens 1 98 1 : R .  F .  Stephens , U . S .  Dep artment of the  I n ter i or ,  F i s h  and W i l d l i f e  Ser v i ce ,  Al b uquerque ,  

New Mex i co ,  "Threatened or  Endangered Spec i es i n  Southwest , "  l etter to  K .  Rea ( August  2 6 ,  1 98 1 ) .  

St ewart 1 980 :  J .  D .  Stewart , " R eport of the  Status  of P antex Wat er Syst em , "  unpu b l i s hed report , Mason an d 

Hanger-S i l as Mason Co . ,  I n c . ( November 24 ,  1 980 ) . 

Stone 1 972 : W .  A .  Stone , D .  E .  Jenne ,  and J .  M .  Thorpe,  " C l i matography of t he  H anford Area , "  Batte l l e

P ac i f i c  No rthwest  Laborator i es report BNWL - 1 605 , UC-53 ( June  1 9 72 ) . 

St ump 1 982 : She i l a  A .  St ump , Off i ce of Arch aeol ogy and H i stor i c  Preservat i on ,  State of Was h i ngton , 

" Archaeo l o g i c al  and H i stor i c  Resources at Hanford Si t e , "  l etter to Kenneth  Rea ( M ay 1 1 ,  1 9 82 ) . 

S u l a 1 981 A :  M .  J .  S u l a , P .  J .  B l umer ,  and R .  L .  D i r kes , " En v i ronmental  Status  of t he  Hanford S i te for 

CY 1980 , "  Battel l e- P ac i fi c  Northwe s t  Laboratory report PNL-3729  ( 1 981 ) .  

Su l a  1 98 1 B :  M .  J .  S u l a and P .  J .  B l umer ,  " E n v i ronmental  Surve i l l ance at H anford for CY - 1 980 , "  B at te l l e

P ac i f i c  Northwest  Laboratory report PNL-3728 ( 1 981 ) .  

S u l a 1 982 : M .  J .  S u l a ,  W .  D .  Mc Cormack , R .  L .  D i rkes , K .  R .  P r i c e ,  and P .  A .  E ddy , " En v i ronmenta l  

Surve i l l an c e  at Hanford for  CY- 1 98 1 , "  P ac i f i c  Northwest  Laboratory report PNL-42 1 1  ( M ay 1 9 82 ) . 

TACB 1 97 6 :  Cec i l  L .  Bradford , Tex as Ai r Control  Board ,  " Ou tdoor Burn i ng of H i gh E xp l os i ve M ater i al at 

Pantex , "  l etter  t o P .  R .  Wagner ( J u l y  9 ,  1 9 7 6 ) . 

T ang 1 98 1 : P .  K .  Tan g ,  R .  W .  Andrae ,  J .  W .  Bo l stad ,  K .  H .  Duerre , and W .  S .  Gregory, "Ana lys i s  of  

Ven t i l at i on Systems Sub j ected to Ex p l os i ve  Tr ans i ents  - Far F i e l d  An a l ys i s , "  Los  Al amos Nat i on a l  

L aborat ory report LA-9094-MS ( November 1 98 1 ) .  

TCCC 198 1 :  " Tr i -C i ty F act s , "  Tr i - C i t i es Ch amber of Commerc e ,  R i c h l and , Was h i ngton ( 198 1 )  

TCRERC 1 98 1 : "Tr i -C i t i es Real  E s tat e  Research Report , "  Tri -C i t i es Real  E s t ate  Research Comm i t tee report 

Vo l ume 4, Number 1 ( 1 98 1 ) .  

TEC 1 98 1 : Jeff 1 . . Au l d ,  Texas Empl oyment Comm i s s i o n ,  "Amar i l l o Area Wage Rate I nformat i on Comp i l ed by the  

Job  Serv i c e  of Texas , "  l etter to Don a l d Rapp  ( December 3 ,  1 98 1 ) .  

TEC 1 982 : Jeff Au l d ,  Tex as Emp l oyment Comm i s s i on ,  " L abor Force Ava i l ab i l i ty i n  t he  Amar i l l o L abor Force 

Ser v i ce Are a , "  l etter  to  Don a l d Rapp ( Apr i l 8,  1 982 ) . 

Terracon 1 98 1 : Terracon Con s u l t ants , "Geotec h n i c al Report Subs urface Contami n at i on I n vest i gat i on of S i tes 

Z l , Z2 , and Z3 , Iowa Army Ammun i t i on P l ant , Bur l i n gton , Iowa , "  s ubmi t t ed to SCS En g i neers , Long Beac h ,  

C a l i forn i a  ( 1 98 1 ) ( Draft ) .  

Tex as 1 980 : " 1 979 Texas County Stat i s t i c s , " U . S .  Dep artment of Agr i c u l t ure and Tex as Dep artment of  

Agr i c u l t ure , Texas Crop and  L i v estock Report i ng Serv i c e  ( 1 980 ) . 

Tex as 1 98 1 : "Texas A i r  Surve i l l ance Report , "  State  of Texas report #AQ 0 1 -05 ,  AC 01 -06 ( 1 98 1 ) .  
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Tex as 1 982 : St ate of Tex as , Di v i s i on of Emergency Management , "State of Texas  Emergency Management P l an , "  

1 982 Ed i t i on ( May 1 982 ) .  

Tex as Tech 1 97 4 :  Tex as Tech U n i ver s i ty, " D es i gn Manu al for Tor n ado Res i stant Structures at t he  P antex 

P l ant S i t e , "  Dep artment of C i v i l E n g i neer i n g ,  Texas Techn o l o g i c a l Un i v er s i ty,  L ubbock , Texas ( November 

1 974 ) . 

UBC 1 97 9 :  " U n i form B u i l d i ng Code , "  I n t ernat i onal  Conference of B u i l d i ng Off i c i a l s , W h i t t i er ,  C a l i forn i a 

( 1 9 79 ) . 

UEC  1 98 1 : " Un i on E l ectr i c  Company H i gh l i ghts , "  U n i on E l ectr ic  Comp any, St . Lou i s ,  M i ssour i  ( 1 98 1 ) .  

U N E NG 1 97 9 :  "A l t ernat i ve Energy Sources and Systems for the  P antex P l an t , "  Un i t ed E ng i n eers for U . S .  

Dep artment of Energy contract EW-78-C-04-5309 ( February 1 9 79 ) . 

Unger 1 98 1 : P .  W .  Un ger and F .  B .  P r i n g l e ,  " P u l l man So i l s , D i str i b u t i o n ,  Import anc e ,  Var i ab i l i ty, and 

Managemen t , "  U . S .  Dep artment of Agr i c u l t u re b u l l et i n  B- 1 3 7 2  ( September 1 98 1 ) .  

U NSC 1 97 7 :  " Sources and Effects·  of I on i z i ng R ad i at i on , "  U n i t ed N at i ons  Comm i ttee on the  E ffects of Atom ic  

R ad i at i on ,  Un i t ed Nat i on s ,  New York , Un i t ed St ates of  Amer i c a  ( 1 9 7 / ) . 

USAEC 1 97 4 :  " S t and ard Arch -C i v i l Des i gn Cr i ter i a :  Des i gn Loads for Structures ,  Hanford P l ant Standard s , "  

U . S .  Atom i c  Energy Commi s s i on report SDC 4 . 1 rev i s i on n umber 7 ,  R i c h l and , Wash i n g ton ( 1 9 7 4 ) . 

USAF 1 97 0 :  U n i ted St ates Ai r Forc e ,  " Spec i al Ed i t i on :  Project Crested I ce , "  N uc l ear S afety �. P art 2 ,  

No . l ( J an u ary-March 1 9 70 ) . 

U SARMY l 97 3A :  " F i sh and W i l d l i fe Man agement P l an ,  I owa Army Ammu n i t i on P l an t , "  U . S  Army, Mi d d l etown , 

I owa ,  F i l e  Number 85-205 . 2  ( 1 97 3 ) . 

U SARMY l 97 3B :  " F orest Management P l an ,  I owa Army Ammu n i t i on P l ant , "  U . S .  Army M i d d l etown , I owa,  F i l e  

Number 85-205  ( 1 97 3 ) . 

USARMY 1 980 : C l aude B .  Noel , " I owa Army Ammun i t i on P l ant St at i st i cs for Use i n  Report s , "  l etter t o  

D i str i bu t i on ( February 28 ,  1 9 80 ) . 

USARMY 1 982 : " Comp l i ance Test i ng for Waste H i gh Exp l os i ves I n c i nerator , "  U . S .  Army E n v i ronment al Hyg i ene  

Agency,  Aberdeen Prov i n g  Gro u nd s ,  Aberdeen , Maryl and ( 1 982 ) . 

U SDA 1 97 8 :  " P r i me and U n i qu e  F arml and s , "  U . S .  Department of Agr i c u l ture ,  So i l  Con s erv at i on Serv i ce 

report 43 : 2 1 FR 4030- 4033 ( 19 78 ) . 

USDA 1 980 : " Texas County St at i st i c s , "  U . S .  Department of Agr i c u l t ure ,  Economi cs and Stat i st i ca l  Serv i c e  

b u l l et i n  1 8 6  ( September 1 98 1 ) .  

USDA l 98 1 A :  " I n vent Man i t  - P r i me and Add i t i o n al Pr ime F arml and I n ventory, " U . S . Dep artment of 

Agr i cu l t u re , So i l  Conser v at i on Serv i ce ,  Texas , b u l l et i n  TX290- l - l l  ( J u l y  1 98 1 ) .  
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USDA l 98 1 B :  "Pr i me and Ad d i t i on a l  Potent i a l Pr i me Farml and Maps , "  U . S .  Dep artment of Agr i c u l t ure , So i l  

Cons erv at i on Serv i ce ,  Texas , b u l l et i n  290-2-2 ( October 1 98 1 ) .  

USDC 1 980 : " Loca l  C l i mato l o g i c a l  Data ( An n u al Summary) 1 9 7 9 :  Bur l i n gton , I ow a , "  U . S .  Dep artment o f  

Commerce ,  Nat i on a l  Cl imat i c  Center , As hev i l l e , North  Caro l i n a ( 1 980 ) . 

USDC 1 98 1 : " L oc al C l i mato l og i c al D at a  ( An n u al S ummary) 1 980 : Amar i l l o ,  Tex as , "  U . S .  Department of  

Commerce ,  Nat i on a l  C l i m at i c  Center , As hev i l l e , North  Caro l i n a  ( 1 98 1 ) .  

USDOD 1 97 5 :  Cont ract between Bur l i ngton Mun i c i p al Wat er Works and the  US Army . Contract DAAA09-75-C-4005 

( February 1 0 ,  1 9 75 ) .  

U SDOD 1978 :  " DoD Ammu n i t i on and E xp l os i v es S afety Standards , "  U . S .  Dep artment of Defen se ,  Off i ce of the  

Ass i stant  Secret ary of Defense ,  Do D 5 1 54 . 4S ( J an uary 1978 ) . 

U SDOE 1978 :  " Energy P erformance Standards for  New Bu i l d i ngs : Proposed R u l e , "  U . S . Department of E nergy, 

Off i c e  of Conserv at i on and So l ar Energy, Un i t ed St ates Federal  Reg i ster  Vo l .  44 , No . 230, P art I I  

( November 28 ,  1 9 78 ) . 

U SDOE l 980A : " En v i ronmental  Protect i on ,  S afety, and Hea l th  Protect i on Program for DOE Oper at i on s , "  U . S .  

Dep artment of Energy Or der 5480 . 1  ( 1 980) . 

USDOE l 980B : " US E n v i ronmenta l  Protect i on Agency Ap p l i cat i on for a Hazardous Waste Permi t  Conso l i dated  

Perm i ts  Program ( I nt e r i m  St at u s  App l i c at i ons ) , " U . S .  Dep artment of Energy, Amari l l o Ar ea Off i ce ,  

P ant  e x  P l ant ( November 1 980 ) . 

U SDOE l 980D : " F i na l  E n v i ronmenta l  I mpact Stat emen t :  Waste Management Operat i on s ,  Hanford S i te ,  R i ch l and , 

Wash i ngton , "  U . S .  Dep artment of Energy ( Apr i l  1 980 ) . 

U SDOE l 98 1 A :  "ALO Safety An a l ys i s  Report and Rev i ew System , "  U . S .  Dep artment of E nergy rev i ew g u i de LA 

5481 . 1  ( Febru ary 1 9 8 1 ) .  

USDOE 1 98 1 8 :  " P antex P l ant E n v i ronmental  Impact St atement Imp l emen t at i on P l an , "  U . S .  D epartment of E n ergy 

( 1 981 ) .  

USDOE l 98 1 C :  See U SDOE 1983 . 

USDOE l 98 1 D :  " General Des i gn C r i t eri a M an u a l , "  U . S .  Department of E nergy Order 6430,  Draft  6 - 1 0-8 1 , ( J une  

1 98 1 ) .  

USDOE 198 1 E : " E n v i ronmental  As ses sment for t he  A l t ernate E nergy Source Proj ect , P an tex P l ant ,  Amar i l l o ,  

Texas , "  U . S .  Dep ar tment of En ergy report DOE /EA-145 ( Apr i l 1 981 ) .  

USDOE l 982A:  " P erm i an B as i n  Locat i on Recommend at i on Report , "  U . S .  D ep artment of E n ergy, Off i ce of Nuc l e ar 

Waste  I s o l at i on draft report ONWI -288 ( February 1 982 ) . 
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USDOE l 982C : "Draft Env i ronment a l  Impac t St atement :  Operat i on of Purex and Ur an i um Ox i de P l ant 

Fac i l i t i es ,  Hanford S i t e ,  R i ch l and ,  Wash i ngton , "  U . S .  Department of Energy report DOE / E I S -0089D ( May 

1 982 ) . See al so  USDOE 198 3 .  

USDOE 1982 D :  " DOE Exp l o s i v es S afety Manual , "  U . S .  Department o f  Energy, Off i ce o f  Operat i ona l  S afety, 

DOE/ EV/06194- 1UC-45 ( June  1982 ) . 

U SDOE 198 3 :  " F i nal  E n v i ronmental Impact St atement : Operat i on of P urex and Uran i um Oxi de P l an t  

F ac i l i t i es ,  Hanford S i t e ,  R i c h l and , Wash i ngton , "  U . S .  Dep artment of Energy report DOE/ E I S-0089 

( February 1983 ) .  

USEPA :  " Compar i son of NTAC , NAS , and Proposed EPA Numer i c al Cr i teri a for Water Qu a l i ty , "  U . S .  

E n v i ronment al Protec t i on Ag ency und at ed and unnumbered report . 

USEPA 197 1 :  " Effects of No i se on Wi l d l i fe and Other An ima l s , "  U . S .  E n v i ronmenta l  Protecti on Agency, 

Off i ce of No i se Ab atement and Con tro l ,  NTI D 300 . 5  ( December 1971 ) . 

USEPA 1 97 6 :  " Comp i l at i on of A ir  P o l l u tant Emi s s i on Factors , "  U . S .  E n v i ronmental  P rotec t i on Agency report 

AP -42 ,  OAQP5 second ed i t i o n  ( F ebru ary 1 9 76 ) . 

USEPA 1 97 7 :  " Proposed Gu i d ance o n  Dose L i m i t s  for P ersons Exposed t o  Transuran i um E l ements i n  t h e  General  

E n v i ronmen t , "  U . S .  En v i ronmenta l  Protec t i on Ag ency, Off i ce of Rad i at i on Pro grams , Cr i ter i a and 

Stan d ards D i v i s i on ,  report E PA 540/4-7 7- 1 06 ,  Was h i ngton D . C .  ( 1 977 ) . 

USEPA 1 98 1 : D i ana Dutto n ,  E nv i ronment al Protect i on Agency, " App l i c at i on for Hazardous Waste Perm i t , "  

l etter  to  G .  W .  Johnson ( Aug u s t  l l ,  1 98 1 ) .  

USERDA 1 9 75 : " F � �al  E nv i ronmental  S tat emen t ,  Waste Man agement Operat i ons Hanford Reser v at i o n ,  R i ch l and , 

W e s h i ngton , "  U . S .  Energy Res earch and Deve l opment Adm i n i strat i on  repo rt  ERDA- 1 538 ( December 1 9 75 ) . 

USERDA 1 97 6 :  " E n v i ronmenta l  Assessment ,  P antex P l an t ,  Amar i l l o ,  Tex as , "  U . S . Energy Res earch and 

Deve l opment Adm i n i strat i on ,  Was h i ngton , D . C .  ( June  1 9 7 6 ) . 

USFWS 1 98 1 : " En d angered Spec i es of Texas and Ok l ahoma, 1 98 1 , "  U . S .  F i sh and Wi l d l i fe Serv i c e ,  R e g i on 2 ,  

Al buquerq u e ,  New Mex i co ( 1 98 1 ) .  

U SNRC 1977 :  " F i n al E n v i ronment al St atement on t he Transport at i on of R ad i o act i ve Mate r i al  by Ai r and Other 

Modes , "  U . S .  Nuc l ear Reg u l atory Commi s s i on , Of f i ce of St andards Dev e l opm ent , Docket  No . PR-7 1 , 73 

( 40 FR 2 3768)  report NUREG-01 70 ( December 1977 ) . 

USGS 1 964 : " Map of F l ood -Prone Are as ,  West Bur l i ngton Quadran g l e ,  Des Mo i nes County,  I ow a , "  U . S .  

Geo l o g i c a l  Survey ( 1 964 ) . 

Wal dron 1 98 1 : Robert L .  Wal dron I I , Ro bert A .  Dan i e l so n ,  Haro l d  E .  Sh u l t z ,  D i eter E .  Eckert,  and Kenneth 

0 .  Hendr i c k s ; "Rad i at i on Decontam i n at i on Un i t  for the  Commun i ty Ho sp i t a l , "  Amer i c an Jo urn a l  of 

Roentgen o l ogy 1 36 :  977-98 1  ( May 1 98 1 ) .  
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Wenze l l 982A : W .  J .  Wenzel , K .  M .  Wal l work-Barber , J .  M .  Horton , L .  C .  Ho l l i s ,  E .  S .  Gl adney, D .  L .  

M ayf i e l d ,  A .  F .  Ga l l egos , J .  C .  Rogers , R .  G .  Thomas , and G .  Truj i l l o ,  " Supp l ement ary Document at i on 

for an E n v i ronment a l  Imp act St atement Reg ard i ng t h e  Pantex Pl ant : Agr i c u l t ura l  Food Ch a i n  Rad i o l o g i ca l  

As sessment , "  Los Al amos Nat i onal  L abor atory report LA-9445-PNTX-M ( 1 982 ) .  

Wenzel  l 982B : W .  J .  Wenzel , " Supp l ement ary Doc ument at i on for an E n v i ronmenta l  Impact  St atement Regard i n g  

t h e  Pantex P l an t :  Decontam i nat i on Methods  and Co st  E s t imates for Po stu l ated Acc i dent s , "  Los Al amos 

N at i onal  L abor atory report LA-9445-P NTX-N ( 1 982 ) .  

Wenzel l 98 2 D :  W .  J .  Wenzel and A .  F .  Gal l ego s ,  " Supp l ement ary Doc umentat i on for an E n v i ronmental Impact 

St atement  Reg ard i n g  the  Pan t ex P l an t :  Long-Term Rad i o l og i c a l  Ri s k  As s es sment for Postu l ated 

Acc i dents , "  Los Al amos N at i onal  L abor atory report LA-9445-PNTX-0 ( 1 982 ) . 

WES 1 98 2 :  D ean Schau ,  Was h i ngton Empl oyment Secur i ty, " I nformat i on on P . U . D .  P ower Projects , WPSS and 

Pug et So und  Power and L i ght  Project s ,  and H i ghway proj ects in the Tr i -C i t i es , "  l etter  to  Don a l d  Rapp 

( Apr i l  7, 1 982 ) . 

W i ggs l 982A : L .  D .  W i ggs , G .  S .  W i l k i n son ,  G .  L .  T i etje n ,  and . J . F .  Acquave l l a , " Supp l ement ary 

Document at i on for an E n v i ronmental  Impact St atement Regard i ng the  Pantex P l ant : A Compar i son of Co unty 

and Stat e  Cancer Mort al i ty R ates , "  Los Al amos Nat i onal  L abor atory report LA-9445-P NTX-P ( 1 982 ) . 

W i l son 1 979 : R .  W i l son ,  "An a l yz i ng the  D a i l y  R i sks  of L i f e , "  Techno l ogy Rev i ew ,  Massachusetts  Ins t i tute  of  

Techno l ogy, pp . 41 -46 ( F ebr u ary 1 9 79 ) . 

WJS 1 980 :  "Annual P l an n i ng Report 1 980 , "  Wash i ngton St ate Emp l o yment Sec ur i ty Dep artment ( J u l y  1 980 ) . 

WJS l 981A :  " An n u al P l an n i ng Report 1 98 1 , "  Wash i n gt on St ate Empl oyment Secur i ty Dep artment ( J u l y  1 98 1 ) .  

WJS l 98 1 B :  " L abor Area Summary , "  Was h i n gton St ate Emp l oyment Secur i ty Department ( June 1 98 1 ) .  

WSDCED 1 980 : "Was h i n gton St ate Stan d ard Commun i ty Survey - Tri C i t i es , "  Was h i ngton State Dep artment o f  

Commerce and Econom i c  Deve l o pment ( Oc tober 1 980 ) . 
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10 . 0  WR I TTEN COMMENTS RECE I V E D  

I n  December 1 9 8 2 ,  t he  Dep artment o f  E nergy i s sued for p ub l i c  rev i ew a Draft E n v i ronment al Impact 

St atement  on the  Pantex P l ant  Si te , Carson Co unty,  Texas . Comment l et ters were rec e i ved from 45 i nd i v i d ua l s  

and  organ i za t i on s .  These l etters and  the  Department  o f  Energy responses  to them a re pub l i s hed 

i n  t h i s  ch apter . The substant i ve concerns rai sed i n  the wr i tten comments pert a i n ed to : ( 1 )  mi t i g at i on 

measures for a i rcraft- i nd uced acc i dent s ,  ( 2 )  t he effects of no i s e ,  ( 3 ) t he hand l i ng of r ad i o act i ve wastes , 

espec i a l l y nuc l ear weapons acc i dent  res i d ue ,  ( 4 )  rad i o l og i ca l  mon i t or i ng , and ( 5 )  t he  potent i a l for ai r 

and/or water pol l u t i on probl ems t h at wou l d  requ i re add i t i on al permi ts . 

The comment l et ters h ave been organi zed i nto two major c at egor i es --those  for wh i ch a response was 

prepared and those  for wh i ch no techn i ca l  respon se was necessary. In each mai n c at egory, the l etters are 

organ i zed accord i ng to sourc e :  F ederal agenc i es ,  Tex as , I owa, and Was h i ngton . These l et ters were rec e i v ed 

from : 

A .  Department o f  E n ergy R esponse Prepared 

• F ederal  Agenc i es 

1 .  U . S .  Department of t he  Army , Off i ce of the  C h i ef of E ng i neer s ,  Was h i ngto n ,  D . C .  20310  

2 .  U . S .  E n v i ronmental  Protect i on Agency, Was h i ngton ,  D . C .  20460 . 

3 .  U . S .  Dep artment of Trans port at i o n ,  F ederal  Av i at i on Admi n i strat i on ,  800 I ndependence Ave .  S . W . , 

Was h i ngton , D . C .  20591 

• Tex as 

4 .  Off i ce of t h e  Governor , Sam Houston Bu i l d i ng ,  P . O .  Box 1 3 5 6 1 ,  Aust i n , Tex as 7 8 7 1 1  

5 .  Texas A i r  Control  Bo ard , 6 3 30 Hwy 290 E as t ,  Aust i n ,  Tex as 787 2 3  

6 .  Tex as Dep artment o f  Hea l t h ,  1 100 West 49th Street , Au st i n ,  Tex as 787 5 6  

7 .  Tex as Depar tment o f  Wat er Resource s ,  1 700 N .  Congress Avenu e ,  Au st i n ,  Texas 787 1 1  

8 .  Texas P arks and W i l d l i fe Dep artment ,  4200 Smi th School  Road , Aust i n ,  Tex as 78744 

9 .  Air Transport As soc i at i on of Amer i ca ,  Sout hwest Reg i on a l  Off i c e ,  Room 2 1 3 -Meach am F i e l d ,  

Fort Worth , Texas 76106  

10 . Amar i l l o C h amber of Commerce ,  1000 South  Po l k ,  P . O .  Dr awer 1520 7 ,  Amar i l l o ,  Texas 79105  

11 .  Southwest Ai r l i nes Co . ,  P . O .  Box 376 1 1 ,  Love  F i e l d ,  Da l l as ,  Tex as 75235  

1 2 . Northwest Tex as C l ergy and L a i ty Concerned , 2031 C .  S .  Hugh es , Amar i l l o ,  Tex as 7 9 109  
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• I owa 

1 3 .  Mr . S t uart L .  Nachbar ,  557 Sherman H a l l ,  909 South F i fth  Street , Ch amp a i g n ,  I l l i no i s  6 1 820 

14 .  Mr . C l arence L .  Ado l ph ,  2 100 S .  4th Street , Bur l i ngton ,  I owa 52601  

15 .  C i t i zens for Peace ,  A .  C .  Koengeter , 2 332 Bur l i n gton Ave . ,  B ur l i ngton , I owa 52601  

1 6 .  Ms . E l a i ne C a l e ,  602  Broadway, West  Bur l i ngton ,  I owa 52655  

1 7 .  Mrs . Mar v i n  L .  Brown , Rt . 4 ,  Box 287 ,  West  B ur l i ngto n ,  I owa 52655  

• Was h i ngton 

18 .  Was h i n gton Department of E c o l ogy, Mai l Stop P V- 1 1 ,  O l ymp i a ,  Was h i ngton 98504 

19. Was h i ngton Department of Emergency Serv i ce s ,  4220 E ast Mart i n  Way, O l ymp i a ,  Wash i n g ton 98504 

20. W ash i n gt on Dep artment of Tran s portat i on ,  Off i ce of D i st r i ct Admi n i str ator , 2809 N. M a i n  S t . , 

Un i on Gap , P .  0 .  Box 52 , Y ak im a ,  Was h i ngton 98907 

2 1 .  Was h i n gton Department of Soc i a l  and Heal th  Ser v i ces , O l ymp i a ,  Was h i ngton 98504 

B .  No Tech n i c al Response N eces s ary 

• F ederal  Agenc i es 

2 2 .  U . S .  Department of Transportat i on ,  F ed eral  Av i at i on Admi n i strat i on ,  800 I n d ependence Ave . ,  S .  W . , 

Was h i ngton , D . C .  20591 

23.  U . S . Department of the I nt er i o r ,  F i sh and W i l d l i f e  Serv i ce ,  Eco l og i c a l  Serv i c es , 9A33 Fr i t z  

Lanham B u i l d i ng ,  819 Tayl or Street , Fort Worth , Texas 76102 

• Texas 

24 .  C i ty of Amar i l l o ,  P . O .  Box 1 9 7 1 ,  Amari l l o ,  Tex as 79186 

25 .  General  L and Off i c e ,  Stephen F .  Au s t i n  B u i l d i ng ,  1 700 North  Congress  Av enue ,  Aust i n ,  Texas 78701  

26 .  Texas St ate Dep artment of  H i ghways and  P ub l i c Transport at i on ,  Dew i tt C .  Greer St ate H i g hway 

Bu i l d i n g ,  Aust i n ,  Texas 78701  

2 7 .  Texas Department of  Heal t h ,  1 100 West 49th  Street , Aust i n ,  Texas 78756  

28 .  Texas Energy and  N at ural Resources Adv i s ory Counc i l ,  200 E ast 18th  Street , Aust i n ,  Texas , 7870 1 
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• I owa 

2 9 .  Ms . E l i z abeth  L amb , Apt . 4 1 7 ,  2909 Wood l and Aven u e ,  Des Mo i ne s ,  I owa 503 12  

30 . Mr . M .  D .  Al exander,  845 40th  Street , Des Mo i nes , I owa 50312  

3 1 .  Ms . S andra Wal t er s ,  426  E .  Wh ee l er ,  West Bur l i n gton , I owa 52655  

3 2 .  Ms . Charl otte Wal ker , Box 294 ,  Bur l i ngton , I owa 52601  

3 3 .  Mr . R .  F .  Uffe l man , 2 504 Ame l i a , B ur l i ngton ,  I owa 52601  

34 .  Mr . R .  F .  Uffe l man , 2504 Ame l i a , B ur l i ngton , I owa 52601  

3 5 .  N ame and  Address  Removed by Request  

36 . U n i t ed Nat i ons As soc i at i on Bur l i n gton Ch apter , Av i s  I .  Long , Pres i dent , 1 2 1  Cres t v i ew Dr i ve ,  

B ur l i ngto n ,  Iowa 52601 

37.  Letter from : 

Mr . and Mrs . P au l  Hemann ,  1 719 Mad i son Avenue ,  Bur l i ngto n ,  I ow a 5260 1 

Mr . and Mrs .  Robert Van Dewate r ,  1 9 1 1  Mad i son Aven u e ,  Bur l i ngton , Iowa 52601 

38 .  L et t er from : 

Mr . and Mrs .  Tom Thomas , 633  South 6th Street , Bur l i ngton , I owa 52601  

Mr . Wende l l  G .  Burcham ,  1007  Summer Street , Bur l i ngto n ,  Iowa 52601 

39 .  Ms . Edna A .  Den H artog , 1 102 South 15th Street , Bur l i ngton , I owa 52601  

40 . C i t i zens for Educ at i on on Nuc l e ar Arms , Doug  Cal sbec k ,  1 0 14 Gr and P ar k ,  F a i rf i e l d ,  I owa 52556  

4 1 .  Ms . Dorothy Schramm, 2700 South Ma i n  Street , Bur l i ngto n ,  I owa 52601  

42 . Mrs .  W .  H .  Morg an , 1038 South Leebr i c k ,  Bur l i ngto n ,  I owa 52601  

43 .  Mrs . Sa l l y  McMi l l an ,  1825 Vogt  Street , Bur l i ngto n ,  I o wa 52601  

44 .  Ms . Terri  McGaff i n ,  1 347 West  12th  Street , D avenpor t ,  I owa 52804 

• W as h i ngton 

45 .  Was h i ngton State  P arks and Recreat i on Comm i s s i on ,  7 1 50 C l eanwater L an e ,  KY - 1 1 ,  O l ymp i a ,  

Wash i ngton 98504 
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"f7LY TO A TTEHTlON 011'1 

DAEN-ZCE 

DEPARTMENT OF THE ARMY 
OFFICE OF THE CHIEF OF ENGINEERS 

WASHINGTON, D.C. 2031 0  

l l  MAR 1983 

SUBJEC T :  Draft Envi ronment a l  I mpact Statement ( E I S )  for the Pantex 
P l ant S i te 

C o l o ne l  Joh n  T .  Weathe rs 
D i recto r ,  D i v i s i o n  o f  Sa fety , 

Envi ronment , and Emergency Act i o n s  
Off i ce of M i l i ta ry App l i c a t i o n  
Department o f  Energy 
Wash i ngto n , D . C .  205 4 5  

l .  The subj ec t E I S  has  been rev i ewed .  

2 .  Dur i ng the see p i ng pe r i od , the Dep artment of the Army a d v i sed that the 
fac i l i t i e s  at the I owa Army Ammu n i t i o n  P l ant were not av a i l a b l e  for othe r 
use s .  Opt i on l of the I owa a l ternat i ve recogn i zed the need to rep l a ce 
fac i l i t i e s  for Army operat i o n s . 

3 .  Because conven t i o n a l  exp l o s i ves are c u rrent l y  hand led by the Army , 
p roduc t i o n , te st , and storage fac i l i t i e s  are spaced ap art i n  accordance 
w i th spec i f i c  quant i ty d i s ta nce req u i rements . I nc l uded i n  these d i stances 
are buffer zones to p rotect p r i v ate p roperty wh i ch accounts for much of the 
land l e a sed for agri cu l tura l act i v i ty .  

4 .  A l though deta i l ed p roposa l s  for s i t i ng fa c i l i t i e s  for nuc l e a r  weapon s 
p roduct i o n  have not been made a v a i l a b l e , the Army does not b e l i eve that 
both functi o n s , i n vo l v i ng convent i o n a l  exp l o s i ve mater i a l s ,  can be accommo
dated w i th i n  the q ua n t i ty d i stance req u i rements . The ex i st i ng Army 
fa c i l i t i e s  and the q ua nt i ty d i stance a rc s  req u i red for safety re asons 
co n s ume v i rtua l ly a l l the l and now he l d  by I owa Army Ammu n i t i o n  P l ant . 
There a re no known p l a ns  to exce s s  any port i on of th i s  p rope rty . 

1 98 3  - AN ARMY OF EXCELLENCE 
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DAE N-ZCE 
SUBJ ECT : D ra ft Env i ronment a l  Impact Statement ( E I S ) for the P l antex 

P l ant S i te 

5 .  Because o f  the descri bed cond i t i on s , the Department o f  the Army re 
quests that the use of I owa Army Ammun i t i on P l a nt not be con s i de red as an 
a l ternat i ve .  

FOR THE CH I EF O F  ENGI NEERS : 

C F :  
Mr . Alex R .  Gr i ego 
Depa rtment of Ene rgy 
A l b uq uerq ue , New Mex i co 87 1 15 

2 
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DOE Response to t he  Department of Army on the  

Draft E nv i ronmenta l  Impact St at ement for the  P antex P l ant S i t e ,  Carson  County,  Tex as 

DOE / E I S-0098-D 

1 .  ( Subject E I S  h as been rev i ewed ) 

No response needed . 

2 .  ( Need to rep l ace f ac i l i t i es for Army operat i ons ) 

The Dep artment of E nergy agrees . 

3 .  ( Quant i ty-d i st ance req u i rements must be mai nt a i n ed )  

The Dep artment of Energy agrees . 

4 .  ( Concern t h at q u an t i ty-d i st ance requ i rements were not cons i dered ) 

Al l ex i st i ng I owa Army Ammun i t i on P l ant quan t i ty-d i st ance exc l us i on areas were con s i dered , a l ong w i t h  

t h e  appropri at e quant i ty-d i s t ance exc l us i on are as from a P antex Pl ant type of operat i on . T h e  sel ect i on of 

a sma l l port i on of the I owa Army Ammun i t i on P l ant for new const ruct i on was done i n  cooperat i on w i th l oc al 

operat i ons  personnel  at t he  Iowa Army Ammun i t i on P l ant . Th e exi s t i ng , former l y  used fac i l i t i es were s i ted 

o r i g i n a l l y  at q u an t i ty-d i st an ces t h at do not i nv a l i d ate any of t he ex i st i ng s af ety req u i rements . These 

stud i es prov i ded a bas i s  for eval u at i ng the env i ronment a l  imp l i c at i on s  of the I owa Army Ammun i t i on P l ant 

a l tern at i ve .  However, for a n umber of reason s ,  n e i t her of the I owa Army Ammun i t i on P l ant opt i ons are 

con s i dered a pref erred al ternat i ve by the Dep artment  of Energy . 

5 .  ( Request t h at I owa Army Ammun i t i on P l ant not be cons i dered ) 

No further response needed . 
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U N I T E D  STATES E N V I R O N M E N T A L  PROTEC T I O N  A G E N C Y  
W A S H I N G T O N ,  D . C .  2 0 4 6 0  

Mr . Alex Griego 
Environmental Engineer 
Operat ional Safety Division 
Department o f  Energy 
PO Box 5400 
Albuquerque , New Mexico 87115 

Dear Mr . Griego : 

tiM 2 1  \003 
O F F I C E  O F  

T H E  A D M I N I S T R A T O R  

I n  accordance with Section 309 o f  the Clean Air Act , a s  amended , the US 
Environmental Protection Agency ( EPA) has reviewed the US Department of 
Energy ' s  ( DOE ) draft Environmental Impact Statement for the Pantex Plant Site 
at Amarillo , Texas . Our detailed comments are enclosed . 

The EIS compares the alternatives of ( 1 )  continuing operations at the Pantex 
plant , wi th upgrading faci lities there , ( 2 )  relocating all or portions of the 
operations to the Iowa Army Ammunition Plant , or ( 3 )  relocating all or 
por tions o f  the operations to the Hanford s ite . Since these nuclear weapons 
operations were consolidated at the Pantex plant in 1975 , the plant has had a 
lower inj ury and loss rate than the United States explosives industry . In 
add i t ion , the probability o f  an accidental nuclear detonation of a nuclear 
weapon at the plant is not credible ; air transport is nearby ; the ground 
water supply has provided good quality water for over 40 years ; the plant is 
not in or near a floodplain ; and many special monitoring s tudies have not 
found detectable above-background o f f site concentrations o f  uranium , plutonium 
or tritium. We therefore agree with your conclusion that existing faci lities 
and the $53 million of cons truction nearing completion at this t ime not be 
re located at an alternate s i t e .  

Although EPA is concerned that less information is pre sented i n  the E I S  for 

the Washington and Iowa sites than for the Texas site , there is no environ
mental reason for relocating the activities from Pantex to any of the other 
sites . 

In keeping with EPA ' s  procedures we are rating this draft EIS LQ-2 .  This 

means we have requested more information concerning this proj ect . If you 
have any ques tions concerning EPA' s review of this proj ect , please contact 
Dr . W. Alexander Williams ( FTS 382-5909 ) o f  my s taff . 

Paul C. Cahill 

Director 
Of fice of Federal Activities 
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1 .  Water Pollution 

Detailed Comments of the 

U . S .  Environmental Prote ction Agency 
on the US Department of Energy ' s  

Draft Environmental Impact Statements 
for the Pantex Plant Site , Amarillo , TX 

The Pantex plant has been in operat ion for about 30 years and can reasonably 

be expected to handle many tons of radioactive , high-explosive materials 
and tox ic substances for many years in the future . We are concerned that 
this continually increasing amount of materials over this long time period 
could con taminate groundwater in the are a .  The Ogallala Formation extends 
under the Pantex plant and provides a groundwater supply to the plant as 
well as to many other towns and cities throughout Western Texas and 
Oklahoma . We recommend that shallow monitoring wells be drilled on the 
plant site and sampled periodically to ensure that contaminants are not 
introduced into the underlying aqui fer .  We recommend that some o f  the 
wells be drilled near the on site playas . 

2 .  Air Po llution 

On page 2-9 the EIS d i s cusses beryllium being included in air emissions 
from Facility Number 11 built las t year . Beryllium is defined in 40 CFR 
6 1  as a hazardous pollutant and beryllium emissions require TACB approval . 
It is not clear if the emissions received this approval. This should be 
clari fied in the Final EIS . Also , the PSD permit appli cation number for 
the boiler should be listed in the Final EIS .  

3 .  Alternative Cos ts 

Tables 2 . 2-1 and 2 . 2 . 1-1 show the e s t imated cost o f  the Pantex Plant 
Alternative Option 4 as $53  Mi llion as compared to other alternatives . 
This is misleading because , by the t ime the Final EIS is published , this 
money will have already been spent or irrevocably committed . The 
comparative cost of this option is essent ially nothing since the cost can 
not be change d .  

This $53 Million is also apparently included i n  the costs o f  other options 
of the Pantex Alte rnative but not in the costs of the other two Alternatives .  
This i s  misleading because the costs o f  Alternative s are not d irectly 
comparable . These Table s should contain only comparative cost s .  

4 .  Noise 

The Draft EIS discussed explo sions , detonations , high explo s ive test

fires and blas t s , but did not evaluate the effect o f  noise pollution on 
the environment .  The Final EIS should include this evaluation . 
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5 .  Epidemiological Study 

We understand that a s tudy of past and present Pantex P lant workers is 
currently in progress . We request that at least a summary of the results 
of the s tudy to date be included in the F inal E I S .  

6 .  Accidental Re lease of Plutonium 

The E I S  discusses reducing the chance o f  a p luton ium di apering accident 
on page 2-30 by expanding the prohibited airspace above the plant and 
moving the nearby VORTAC navigational aid but does not address the 
potential adverse impacts o f  these mitigating action s .  The adverse 
impacts  should be quantified in the same terms as those used to express 
the benefits of the mitigating action s .  This quantification should help 
to provide a c lear bas is for choice and enable the DOE to determine the 
comparative merits of the proposed mitigation . DOE may wish to consul t  
the Federal Aviation Agency concerning these adverse impact s .  

7 .  Radiological Dose 

We recommend the conclusion that bone is the critical organ for coal
fired p lant emiss ions o f  radioactivity ( p . 4-12 ) be reviewed . Recent 
work ( H . L .  Beck , et a l . , Purturbations on the Natural Radiation 
Environment due to the Utilization of Coal as an Energy Source ,  pre sented 
at Natural Radiation Environment , III , Oak Ridge , TN 1980)  concluded 
that the radioact ive nuclides are less soluble than previously believed , 
because of the glassy matrix s tructure of the emissions , and that the 
crit ical organ is the lung . 

8 .  At the Hanford site , our pre liminary estimates sugges t that the proj ect 
would exceed the P revention o f  Signi ficant Deterioration ( P SD )  threshold 
levels . The Final E I S , therefore , should address whether the proj ect is 
subj ect to review under the PSD regulat ions . Additionally , because the 
proj ect would be con sidered a maj or s tationary source bui lt near a public 
highway that runs through the Hanford Reservation , the Final EIS should 
address ambient air impacts along the highway , The Draft EIS refers to 
air quality impacts at the reservation boundaries only. 

9 .  At the Burlington site , the E I S  s tates that e levated leve ls o f  barium, 
nitrates and phosphate s ,  as wel l  as high exp losives and their de compo sition 
products are present in both surface and shallow ground waters . It should 
indicate methods for prevent ion o f  additional degradation if this 
alternative is chosen . Current and predicted emis s ions from the incinerators 
and power plant should have been included in the E I S ,  Changes i n  wastewater 
treatment faci litie s ,  effluent quality and impacts on rece iving s treams 
should have been documented . The EIS  has not s tated if hazardous was te 
disposal sites are available or will be developed on the IAAP site , It 
should inc lude a p lan for hazardous waste management .  
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10 . In the event that DOE decides to lo cate some or all of these activities 
at Burlington or Hanford , EPA believes a supplemental , site-specific EIS 
should be prepared for is sues such as building location , emissions , effluents , 
and the like , Both o f  these sites are discussed on only a conceptual basis 
in this EI S .  The comparison is adequate to support continued operations at 
Pantex but i s  not adequate to j ustify relocation o f  some o f  the Pantex 
activities . 
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DOE Response  to U . S .  Env i ronment a l  Protect i on Agency on the 

Dr aft E n v i ronmental Imp act St atement for the P antex P l ant S i t e ,  Carson Co unty, Texas 

DOE / E I S-0098-D 

1 .  Water P o l l ut i on ( Concern expressed about poss i b l e  cont am i n at i on of ground water and the need for a 

mon i tor i ng program )  

No h az ardous waste ( as def i ned i n  40 CFR 26 1 ) i s  d i sch arged i nto p l ayas n or i s  any b ur i ed as so l i d  

wastes . Therefore , no spec i a l ground -water mon i tor i ng shou l d  be req u i red . The p l ayas are mon i tored to 

as sure t h at no h azardous wastes are present , and a test we l l  i s  used to mon i tor a perched -wat er body above 

the mai n aq u i fer  in the Og a l l a l a .  Furthe r mon i to r i n g  is performed in wa ter supp ly  we l l s  comp l e te d i n  the 

Oga l l a l a . 

Recent d ata s u bmi tted to the Texas Dep artment of Water Resources i nd i c ate t h at a spec i al  ground

water mon i tor i ng program for h az ardous waste d i spos a l  at  the  Pantex P l ant i s  unnecess ary . An a l yses of the 

pH l ev e l s  at the Neutral i z at i on-Evaporat i on P it  and  res i du es from i nc i nerated h i gh-exp l os i ve wastes 

demonstrate the non h az ardous character i s t i c s  of these two waste operat i ons . An a l yses of so i l  bor i ngs  

t aken from aro und the  o l d  s o l v ent d i sposal  p i t  show a l ow potent i al for mi grat i on of  waste products to 

surfac e  or ground waters . Th i s ,  co u p l ed w i t h  the current water-mo n i tor i n g  program ,  shou l d  a l l ow ear l y  

detect i on o f  any poten t i al future prob l em and a l l ow f o r  correct i ve measures to be t aken before s i gn i f i c ant 

adverse effects occ u r .  

2 .  Ai r Po l l ut i on ( Concern expres sed over pos s i b l e  rel e ase of beryl l i um )  

The new i nter im  h i gh-exp l os i ve test-f i re f ac i l i ty i s  c urrent l y  undergo i ng performance tests . It i s  

expected to become operat i ona l  somet i me i n  1983 . Th i s  fac i l i ty wi l l  tota l ly  conta i n the byproducts from 

the t est det o n at i on ,  perm i t  sett l i ng of p art i c u l ate matter ,  and then b l eed off the g as t h ro ugh h i gh 

eff i c i ency-p art i cu l ate f i l ters . These f i l ters are at l east 99 . 97 percent eff i c i ent i n  remov i n g  

p art i cu l at e s .  Th i s  wi l l  prevent re l ease of beryl l i um and dep l eted u r an i um to the env i ronment . P antex 

P l ant personne l  h ave  d i scussed th i s  fac i l i ty des i gn with the  Tex as Ai r Control  Bo ard , and the  Texas Ai r 

Control  Bo ard wi l l  not req u i re spec i al perm i ts because t here wi l l  essent i a l l y  be no re l e ases . 

D i s cuss i ons w i t h  the Texas A ir  Contro l  Board i nd i cated t h at the proposed coa l -f i red cogenerat i o n  

p l ant pro b ab l y  wo u l d  not req u i re a Prevent i on of S i gn i f i c ant Deter i or at i on ( P S D )  permi t ,  bec ause  the 

emi s s i ons wi l l  not c l as s i fy it as a major s t at i on ary source . The ant i c i p at ed em i s s i ons are s hown i n  
Ta b l e  4 . 1 . 1 . 1- 1  a n d  the p re d i c ted  a i r  concentra t i ons a re g i ven  i n  Ta b l e  4 . 1 . 1 . 1- 2 .  The p l ant  i s  c urren tly  

be i ng p l anned  as  a gas-f i red fac i l i ty w i th  fue l o i l bac kup ; h owever , the  p l ant  w i l l  be des i gned  to reta i n  

the future opt i on to use  coal . As more deta i l ed des i gn progresses , the Texas A i r  Control  Board wi l l  be 

consu l ted to ass u re comp l i ance  w i th a ny app l i cab l e reg u l a t i ons . 

3 .  Al ternat i ve Costs ( Uncertai nty expres sed abo ut whether or not the  $53  m i l l i on cost was i n c l uded i n  

a l l Al t er n at i ves ) 

The $53  m i l l i on est i mated cost for projects a l ready underway ..!2_ i nc l ud ed i n  the costs for the  I ow a 

Army Ammun i t i on P l ant al t ern at i v e ,  opt i ons  1 and 2 [see  Sect i ons  2 . 2 . 2 . 1  ( l ast  paragraph ) and 2 . 2 . 2 . 2  

( l ast parag r aph ) ]  and the H anford S i te A l t ern at i ve [ s ee Sect i on 2 . 2 . 3  ( l ast p aragraph ) ] .  Thus , T ab l e  2 . 2 - 1  

va l ues refl ect  d i rect ly  comparabl e cost  bases i n  te rms of actua l  cost  to the taxpayer .  A l l o f  the 
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f i gures  i n  Tab l e  2 . 2 - 1  cou l d  be adj usted downward by $53 mi l l i o n  to repres e nt on ly  future  u ncomm i t ted 

costs . These costs wou l d  i nc l ude t he  fo l l owi ng .  

P antex P l ant A l t er nat i ve 

Opt i o n  1 

Opt i o n  2 

Opt i o n 3 

Opt i o n  4 

Iowa Army Ammu ni t i o n  P l a nt 

Opt i o n  1 

Opt i o n  2 

H anford S i te A l ternat i ve 

4 .  No i se ( Co ncern expressed over l ack of no i se eva l u at i o n )  

E s t i mat ed Cost  ( $ m i l l i o ns ) 

145  

6 1 1  

1 , 1 86 

0 

1 6 3  

1 , 43 5  

1 , 499 

Sect i o n  3 . 2 . 12 . 4 h as bee n added to the  E nv i ro m1e nt al Impact St ateme nt to address no i se .  Test f i r i ng 

h i g h exp l o s i v es creates h i gh i mpu l se no i s e l eve l s (p ress ure waves ) t h at can  pot e nt i a l l y  cause  severe 

h e a l th  effects i n  an ima l s ( ruptured ears , l u ngs ,  a nd i nter nal organs ) .  The current q u a nt i ty--d i st a nces 

( qu a nt i ty of h i gh expl os i ve versus d i s t ance  to nearest person )  and other co ntro l  proced ures at the Pantex 

P l ant prev e nts i nj u ry to h umans . Wi l d l i fe e nt er these rest r i c ted zo nes d ur i ng test-f i r i ng operat i o ns ;  

h owever ,  bec ause  of t he  re l at i ve l y  sma l l area  i nvo l ved , nat i ve spec i es h ave  adj u s t ed t h e i r  l i v i ng h ab i t s  

aro u nd t hese areas . 

5 .  E p i demi o l ogi ca l  Study ( Co ncern about i nc l ud i ng the  work force mort a l i ty st udy i n  t he  f i nal 

E nv i ro nment a l  Imp act St atement )  

Th i s  s t udy h as been pub l i shed as Acqu ave l l a  1982 . *  A s ummary of t h i s  s t udy i s  i nc l uded i n  

Sec t i ons  2 . 3 . 1 2  and  3 . 2 . 1 2 . 1  of  the Env i ronmenta l Impac t  Stateme n t .  

6 .  Acc i de nt a l  Re l e as e  o f  P l u ton i um ( Co ncern over impacts of restr i ct i ng a i r s p ace o r  mov i ng t h e  VORTAC 

nav i g at i o na l  ai d c urre nt l y  l oc ated near t he  Pantex P l ant )  

As s t at ed i n  t he  response  t o  the  Federal  Av i at i o n Admi ni strat i on l etter ,  a ny m i t i g at i on meas ure that  

s i g n i f i c a nt l y reduces  ai r traff i c  over  or near the  P ant ex P l a nt i s  des i rab l e .  I nt eract i o n  w i t h  t h e  

Federal Av i at i o n  Admi n i strat i o n h as res u l ted i n  pote nt i al m i t i g at i ng measures b e i ng rest ated i n  
Sect i on 2 . o . 2  i n  a more genera l  way to prov i de for g reater f l e x i b i l i ty i n  s e l e c t i o n  o f  spec i f i c  

o p t i ons  and  t o  a vo i d  adverse l i m i ta t i on o n  l oca l  a i rport  opera t i ons . 

*Acquave l l a  1982 : J .  F .  Ac q u ave l l a , L .  0 .  W i g gs ,  R .  J .  Waxwe i l e r ,  D .  G .  Macdone l l ,  and G .  S .  Wi l k i nso n ,  

" Supp l eme nt ary Docume nt for  an E nv i ronme nt al Imp act St ateme nt Reg ard i ng t he  P a ntex P l ant : 

Occ u p at i o na l  Work Force  Mo rt a l i ty St udy, " Los Al amos Nat i o na l  L abor ato ry report LA-9445 -PNTX-Q 

( 1982 ) . 
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7 .  R ad i o l og i c a l  Do se ( Con cern abo u t  bone  bei ng t h e  cr i t i c a l  org an for co a l -f i red p l ant emi s s i ons ) 

As noted i n  Buh l  1982 , *  rad i on uc l i des i n  the  f ly  ash were con s i dered q u i te i n s o l ub l e  and were 

as s i g ned the most i n so l ub l e  c l as s i f i c at i on  of those recommended by the Int ern at i on a l  Comm i s s i on on 

R ad i o l og i c al Protect i on for e ach rad i on uc l i d e .  The report by Bec k ,  Gogo l ak ,  M i l l er ,  and Lowder c i ted i n  

t h e  Env i ronmenta l  Protec t i on Agency comment was used as a bas i c  reference for th e as sessment of i mp acts  

from the co a l - f i red power p l ant . The  magn i t ude of the bone dose res u l ted from conservat i ve ass umpt i ons 

made for food con s umpt i on rates for the maxi mum exposed i n d i v i du a l . These rates , wh i ch were t aken from 

recommendat i ons of the U . S .  Nuc l e ar Reg u l atory Comm i s s i on ( 1977 ) ** for env i ronmenta l  asses sments around 

nuc l ear reactors , are sever a l  t i mes l arger t h an rates for average i nd i v i d u a l s .  However , even wi t h  the 

h i gh food consumpt i on rates , the  bone dose and l ung dose to the  max i mum exposed i n d i v i d u a l  at each s i te 

are abo ut  eq u a l . 

8 .  H anford S i te ( Concern about exceed i ng Prevent i on of S i gn i f i c ant Deteri orat i on t h res h o l d  l eve l s )  

The St ate of Wash i ngton i s  schedu l ed to be granted Prevent i on of S i gn i f i c ant Deter i o r at i on ( P S D )  

rev i ew aut ho r i ty i n  September 1983 . The Feder a l  and propo sed Was h i ngton  PSD reg u l at i ons  are t he  s ame as 

t he Texas PSD regu l at i ons . The Tex as A ir  Contro l Bo ard h as i n d i c at ed t h at t he coa l - f i red power p l ant wi l l  

pro b ab l y  not be subject  to PSD rev i ew bec ause  none of the  projected em i s s i o n s  ( Tab l e  4 . 1 . 1 . 1 - 1 ) exceed the  

2 50-tons-per-ye ar PSD thresho l d .  Note t h at correct i ons  were made in  Tab l e  4 . 1 . 1 . 1 -1  i nc l ud i ng c h ang i ng 

the  expected ann u a l  emi s s i ons  of n i trogen ox i des to be based on t he  average l o ad factor for t he  p l ant . 

D at a  i n  t h at t ab l e  i n  t he Draft E n v i ronmenta l  Impact St atement were b ased on emi s s i on of n i trogen o x i des  

at the  max i mum p l ant c ap ac i ty rat e .  At  t he  average rat e ,  the expected ann u a l  em i s s i ons  wo u l d  be about  

142 , 000 k i l o grams ( 156 tons ) ,  s u b s tant i a l l y  l r  - , tJ • · ,  · .r yr: , r PSD t hresho l d .  

Emi s s i ons from waste h i gh-ex p l o s i ve burn i ng ? ne P antex , : ant are sma l l enough  t h at ,  even i f  t hey 

were added to those  of t he  coa l - f i red powerp l ant , PSD rev i ew wou l d  not be req u i red for t he  project as a 

who l e . 

The c l o sest p u b l i c  road to t he  proposed co a l -f i red cogenerat i on p l ant at t h e  H anford S i te i s  State 

Route  24 . The impacts of t he  coa l -f i red cogenerat i on  p l ant on State Ro ute  24 ( wh ere  it crosses the 

H anford S i t e )  wo u l d  be l ess  t h an t hose presented for t he o ,� : ex P l ant i n  Tab l e  4 . 1 . 1 . 1 -2 of t h e  

E n v i ronmenta l  Impact St atement for two reasons . F i rst , t he  concent rat i on s  presented were b ased on burn i ng 

1 p ercent s u l f ur coa l ; c urrent des i gn p arameters i d ent i fy a 0 . 5 percent s u l fur coa l  as t he  most typ i c a l  

co a l  to  be  burned . Second l y ,  t he  max imum concent r at i ons  were pred i cted to  occur wi t h i n  2 k i l ometers 

( 1 . 2  m i l es )  o f  the  s tack  for  average meterol o g i ca l  d i s pe rs i on cond i t i ons . The d i s tance from the  coa l - f i red  
cogener at i o n  p l ant at  t he  Hanford S i te  to State  Route  24  i s  appro x i mate l y  8 k i l ometers ( 5  mi l es ) .  Th u s , 

t he  imp act of t he coa l - f i red cogener at i on p l ant at t h e  H anford S i te wo u l d  not c ause  t he  N at i on a l  Amb i ent 

Ai r Qu a l i ty St and ards  to be  exceeded . 

*Bu h l  1982 : T .  Buh l , J .  Dewart , T .  Gunderson , D .  Tal l ey ,  J .  Wen ze l , R .  Romer o ,  J .  Sa l azar , and D .  Van 

E t ten , " Supp l ementary Document at i on for an E n v i ronmenta l  Impact St atement Reg ard i ng t he  P antex P l ant : 

R ad i at i on Mon i tor i ng and Rad i o l og i c a l  As sessment of Rou t i ne Re l e ases , "  Los Al amo s Nat i on a l  Laboratory 

report LA-9445-PNTX-C ( 1982 ) . 

**USNRC 1977 : " Ca l c u l at i o n  of Ann u a l  Doses  to Man from Ro ut i ne Re l eases of Reactor Eff l uents  for t he  

Purpose of E v a l u at i ng Comp l i ance wi th 10  CFR  P art 50 ,  Append i x  I , "  U . S .  N uc l ear Reg u l atory Comm i s s i on 

Reg u l atory Gu i d e  1 . 109 ( October 197 7 ) . 
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9 .  B ur l i ngton S i t e  ( Concern about  add i t i on a l  degrad at i on of the envi ronment at the Iowa Army Ammun i t i on 

P l ant ) 

If n uc l e ar weapons operat i ons were moved to the  I owa Army Ammu n i t i on P l ant or H anford S i t e ,  t h ere 

wo u l d  be  no further deter i orat i on of t he  en v i ronment ( s o i l ,  sed iment , or water ) as l ong  as current waste 

management pract i ces as u s ed at the P antex P l ant  were emp l oyed . 

Pred i cted em i ss i ons from the  proposed coa l - f i red cogenerat i on p l ant are comp ared to both N at i ona l  

Amb i en t  Ai r Qual i ty St and ards and Prevent i on of  Si gn i f i c ant Deter i or at i on I ncrements  i n  Tab l e  4 . 1 . 1 . 1- 2 .  

These pred i cted emi s s i ons wou l d  be appl i cab l e  at any of t h e  t h ree a l ternate  s i t es .  The i n c i ner ators at 

the Iowa Army Ammu n i t i on P l ant h ave  been emi ss i on tes t ed ; however ,  the f i na l  reports on these  em i s s i on 

t ests were not ava i l ab l e  from the  Army at t h i s  t i me . 

Sect i on 3 . 2 . 3 . 2  s t at es t h at t he  I owa Army Ammun i t i on P l ant man agement c urrent l y  contro l s  t h e  

product i o n , procurement , storage ,  h and l i n g ,  u se ,  and d i sposa l  o f  hazardous  mater i al s .  Det a i l s  for 

h and l i ng t hese h azardous mater i al s are found in the I owa Army Ammun i t i on P l ant Sp i l l  P revent i on ,  Contro l , 

and Co unterme asure  P l an ( I AAP 1980 ) . *  

10 . S i t e-Spec i f i c  E n v i ronmenta l  I mp act S t at ement for Re l ocat i on ( Concern about t h e  need for more i nforma

t i on  if one of the al ternate s i t es was sel ected i n st e ad of the P antex P l ant ) 

If t he  Dep artment of E nergy dec i des to re l oc ate some or a l l n u c l e ar we apons operat i ons to e i t her t he  

Iowa  Army Ammun i t i on P l ant or  t he  H�nford Si t e ,  some add i t i on a l  s i t e- spec i f i c  ev a l u at i ons  wou l d be  

prep ared espec i a l l y reg ard i ng · ' . .. . .  c• o n . Emi s s i ons - � · ' • : . : : · ' · ' ' · "cted to be t he  s ame as 

descr i bed i n  t h e  E n v i ronment a l  ' c  

the  vari ous s upp l ement ary doc ument s .  

, "L r.J. t emer.t f .  c, ·. ' · "- ctnd doc umented i n  more  det ai l i n  

* " Sp i l l  Preven t i o n ,  Co ntro l , and Count ermeasure P l an ,  ENG- 1 3 , "  Mason and Han ger-S i l as Mason Co . ,  I nc . ,  

I owa Army Ammun i t i on P l ant , M i d d l etown , I owa, unnumbered report ( December 10 ,  1980 ) . 
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U.S Department 
of Transportation 
Federal Aviation 
Administration 

APR 2 8 1983 

Colonel John T .  Weathers 
D irec tor,  D ivis ion of Safety , Environment 

and Emergency Actions 
Department of Energy 
Wa shington , D . C .  20545 

Dear Colonel Weathe rs : 

800 Independence Ave , S.W 
Washington, D.C 20591 

Th is is in response to Draft Environmental Impact Statement ( DEIS ) dated 
December 1982 concerning the Pantex Nuc lear Fac i l ity at Amar illo,  Texa s .  

Pursuant t o  our review o f  the DE IS and meetings with you on February 2 4  and 
Apr il 6 ,  1983 , we believe there are several important factors that should be 
cons idered in your deliberat ions preparatory to the Environmental Impac t  
Statement ( E IS ) .  Firs t ,  it i s  our unders tanding that the r i s k  e s t imate 
presented in the DEIS pro j e c t s  a "worst case" scenario and pos tulate s a 
probabi lity of 1 in 6 , 700 per year of an accidental release of plutonium 
caused by an aircraft impac ting a sens it ive area . In terms of aircraft 
operat ions in the Amar illo area, thi s translates to a r i sk fac tor of one 
in a bi ll ion or more aircraft operat ions based on current ac t ivity. I t  is  
also  our under standing that the DE IS data base was deve loped us ing national 
crash stat i s t ic s  for general aviat ion , air carrier , and mi li tary noncombat 
activ ity and did not contain any s ite spec i f ic crash dat a .  I n  our mo st 
recent meet ing , we provided you with NTSB data that will fac il itate 
adjustments in the orig inal data base and al low a more rea l i s t ic and 
loca l i zed risk analy s i s .  

I n  add it ion t o  consider ing the overal l  safety records o f  the part icu lar 
types of air carrier and military aircraft that util ize the Amar illo Airport , 
we fee l cons ideration should be g iven to the mitigat ing effect that the 
predominantly good weather condit ions o f  the Amari llo area would have on an 
aircraft in a distress  situat ion . Furthe r ,  experience has shown that in 
mo st all  instances an aircraft in a distre s s  s i tuat ion i s  control lable to 
some degree prior to impac t .  Th i s  is evidenced by pilots being able to 
di rec t their di sabled aircraft away from populated areas and other 
s tructures be fore making ground contac t .  The open , flat terrain immed iately 
surrounding the Pantex fac i l i ty offers an excellent emergency landing area 
under theose condit ions and shou ld, in our opinion, be addre s s ed as a 
mitigat ing effec t .  
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There are other circumstances and events that should be included in this 
particular risk ana lys i s .  In August 198 3 ,  we expect to begin a proj ect to 
replace the Amarillo instrument landing sys tem ( ILS ) .  The sys tem to be 
installed will have no localizer back course navigational signal which wi l l  
e l iminate one o f  the instrument approaches that p a s s  over the Pantex 
Fac i l i ty . Next , TransWorld Airl ines discontinued service to the Amari l lo 
Airport late last year which reduces the number of large a ircraft that 
routine ly pass over or near Pantex . F inal l y ,  one of the low alt itude air
ways (V-81W ) extending northwest from the Amari l lo VORTAC wi l l  be revoked on 
June 9, 1983 , reducing the number of airways near Pantex . 

We are conf ident that these fac tors and events wi l l  have a posi tive e ffec t 
on the final risk analysis . We wi l l  cont inue to work with you in exp loring 
other means should you cons ider them neces sary . It must be recognized , 
however,  tha t the expans ion of the Pantex Prohib ited Area to d imensions 
descr ibed in the DE IS would have an adverse effect on airc raft arrival and 
departure flow pat terns in the Amari l lo area , as we l l  as on aircraft 
trans it ioning the area via the high and low alt itude airway structure . 

Should we rece ive a formal proposal to expand the prohibited area,  we wi l l  
conform t o  rulemaking procedures and c ircu larize the proposal i n  a Notice o f  
Proposed Rulemaking (NPRM) . Th is wi l l  afford a l l  user groups a n  oppor tuni ty 
to c omment on the proposed action. A review of a l l  comments and a more 
in-depth study of operat ional impact would be accomp l ished prior to our 
taking further ac tion. 

P l ease advise if we have other data that would be useful in your final 
analy s i s .  

S incere ly , 

4� 
• J .  Van Vuren 
irec tor, Air Traffic Service 
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DOE Respons e  to t he  Fed eral  Av i at i o n  Admi ni s tr at i o n  on  t h e  

Draft E nv i ronment al Impact Statement for t h e  P ant ex P l ant S i te ,  Carson Cou nty, Texas 

DOE / E  I S-0098-D 

( Co ncern t h at better d ata  cou l d be used for crash s t at i s t i cs and t h at several m i t i g at i ve measures were 

over l ooked ) 

Mee t i ngs were h e l d  wi th  the  Federal  Av i at i o n Admi ni strat i o n  o n  Febru ary 24 a nd  Apr i l 6 ,  1983 ,  t o  

d i scuss  det a i l s  o f  t he  a i rcraft  crash ana lys i s .  Subseq u e nt to  t h e s e  meet i ngs , t h e  Federal  Av i at i o n  

Admi ni strat i on h as prov i ded cert a i n add i t i o nal data  o n  both crash s t at i st i cs a nd  f l i ght  operat i o ns i n  t he  

Amar i l l o are a .  

The new data i nc l uded pr i ntouts  of N at i o nal Tr ansport at i o n  Safety Bo ard t apes ( from wh i ch prec i se i n

f l i g ht  crash  s tat i s t i c s  were obta i  ned for ai r carr i ers and for genera l  av i at i o n  a i rcraf t )  and f l i ght  

str i ps from t h e  Amari l l o a nd  the  A l b uqu erque c o ntrol  c e nters ( from wh i c h  det ai l ed s t at i s t i cs o n  the number 

a nd l oc at i o n  of act u a l  f l i ght  operat i o ns were obta i ned ) . Rec e nt crash dynam i c s  ca l c u l at i o ns at Sand i a  

N at i o na l  L aborato r i es/Al b u q uerque , l ed to the  c al c u l at i o n  of effec t i ve s k i d  d i st a nces a nd  effec t i ve t arget 

are as for the  var i ous  c l asses of ai rcraft . Th ese c a l c u l at i o ns , comb i ned wi t h  prec i s e l y  defi ned f l i ght  

p at h s ,  ai rcraft  types ,  a nd  modes of operat i on for a l l ai rcraft i n  the  v i c i ni ty of  P a ntex P l ant , l ed to t he  

pred i ct i o n  of thresho l d  crash  prob ab i l i t i es at  P a ntex  P l a nt t h at are based o n  t he  c o nd i t i o ns and  modes  of 

operat i o n  pert i ne nt to t h i s  s i t e .  

A t h resho l d  crash i s  def i ned a s  a crash i n  wh i ch t h e  dynam i c s  are suff i c i e nt t o  deto nate t he h i gh-

exp l os i ve compo ne nt s  of a nuc l ear weap o n  cont ai ned wi th i n  a structure  at  P a nt ex P l ant . F i na l  res u l ts of  

rev i s ed c al c u l at i o ns are  reported i n  appropri ate sect i o ns of the  E nv i ro nmenta l  Impact St ateme nt . I n  

p art i c u l a r ,  see t h e  Summary I V-B , and Sect i o ns 2 . 4 . 2 ,  2 . 4 . 3 ,  2 . 6 . 2 ,  and 4 . 2 .  Th ese  f i nal res u l t s  show 

t h at t he probab i l i ty of a p l u toni um-d i spers i ng acc i de nt resu l t i ng from an a i rcraft crash ( th at i s ,  a 

thresho l d  cras h )  i s  decreased to approx i m at e l y  o ne-h a l f of the  prev i ous l y  ca l c u l ated v a l u es for the  Pantex 

P l a nt ( Opt i o n  4 ) . No s i m i l ar rev i sed c a l c u l at i o ns were made for the other s i tes s i nce the  crash  

pro b ab i l i ty c h ange for  P a ntex P l a nt was a reduct i o n of  rel at i ve l y  m i nor mag ni t ud e .  A q u a l i t at i ve rev i ew 

of pert i nent parameters as soc i ated w i t h  the  other s i t es i nd i c ates t h ey wou l d  ch ange i n  a s i m i l ar manner . 

Two m i t i g at i ng factors s uggested by t he  Federal  Av i at i o n  Adm i ni s trat i o n  were not co ns i d ered i n  t he  

q u a nt i t at i ve a i rcr aft crash  anal ys i s .  It  i s  ge nera l l y  be l i ev ed t h at good weath er c o nd i t i o ns i n  areas such  

as Amari l l o res u l t  i n  a l oc al crash  pro b ab i l i ty t h at is  sma l l er than  t he nat i o nal  avera g e .  F urther , it  i s  

be l i eved t h at p i l ot s  are ab l e  to avo i d  popu l at ed areas and struct ures for some severe acc i d e nt s i t u at i o ns 

t h at res u l t  i n  an ai rcraft crash . It i s  l i k e l y  t h at good we at h er c o nd i t i o ns al so c o nt r i bute to p i l ot 

avo i d a nc e .  However ,  t here are not current l y  any cred i b l e  s t at i st i c a l d at a  t h at d i rec t l y  co ns i d er t h e  

effects of t hese pot e nt i al m i t i g at i ng measures . I n  such a c ase ,  thP. Cou nc i l  o n  E nv i ro nmental  Q u a l i ty 

regu l at i o ns ( T i t l e  40 , P art  1502 . 22 )  re�u i re t h at , "wh e n  an age ncy i s  ev a l u a t i ng s i g n i f i c ant adverse 

effects and t here are g aps  in  rel ev ant i nformat i o n  nr s -:: : e : : � i Y i c  u ncerta i nty, it  s ha l l i nc l ude a worst 

c ase  ana l ys i s . "  

Three f actors are i de nt i f i ed by the  F edera l  Av i at i on Admi ni strat i o n  t h at h ave recent l y  occurred or  

are  expected to  occur t h at wi l l  m i t i gate the thres h o l d  crash  probab i l i ty for  the  P a ntex  P l a nt . These 

i nc l ude : 
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( 1 ) e l i m i nat i o n  of the  back -course nav i gat i o na l  s i g na l  at Amari l l o Ai rport , t h us  e l i m i nat i ng o ne 

approach t h at current l y  p ass es over the  P a ntex P l a nt .  

( 2 )  d i sco nt i nuat i o n of o ne  TransWor l d  Ai r l i nes f l i ght i nto  Amari l l o ,  wh i ch reduced the  number of 

l arge ai rcraft t h at rout i ne l y  pass over or ne ar the Pantex P l ant .  

( 3 )  e l i m i nat i o n of a l ow- a l t i t ude a i rway ( V-81-W ) ext e nd i ng northwest from t he  Amari l l o VORTAC . 

E l i m i nat i o n of the  b ack course nav i g at i o nal s i g nal w i l l  force a i rcraft to use  an a l t er nate approach . 

A l i k e l y  al ternate i s  t he  VORTAC appro ach . Th e effect wo u l d  be to s h i ft ai rcraft fart her  north  and away 

from b u i l d i ngs c o nt a i ni ng nuc l ear weapo ns . Th i s  wou l d  res u l t  i n  a red uct i o n  i n  t h res ho l d  crash pro b ab i l ty 

of 50 perce nt for the  a i rport operat i o ns and 6 perce nt overal l ,  whe n  cons i der i ng both a i rport and e nroute 

operat i o ns .  

E l i m i nat i o n  of t he  TransWo r l d  A i r l i nes serv i ce res u l ts i n  a n  as sessed 1 perce nt red uct i o n  o n  t h e  

t hres h o l d  crash  probab i l i ty for t he  a i rport operat i o ns . Th i s  reduc t i o n  i s  sma l l bec ause  o f  t he  re l at i ve l y  

smal l crash pro b ab i l i ty o f  a i r  c arr i ers versus ge neral  av i at i o n and m i l i t ary. For P a nt ex P l a nt Opt i o n 4 ,  

t h e  over a l l thresho l d  crash probab i l i ty for a i rport operat i o ns ( e nroute overf l i gh t s  no t  i nc l uded ) i s  about  

1 c h ance i n  100 , 000 per year . Th i s  i s  composed of 4 perc e nt for  a i r  c arr i ers , 30  perce nt for  g e nera l  

av i at i o n , and 66  perc e nt for mi l i t ary a i rcraft . 

E l i m i nat i o n  of t he  V-81-W l ow-a l t i t ude ai rway reduces the  e nroute crash pro b ab i l i ty by l ess t h a n  

1 perce nt , bec ause  t h i s  ai rway i s  rel at i ve l y  far [ 7 . 8  k i l omet ers ( 4 . 8  m i l es ) ]  from t h e  P l a nt - s e ns i t i ve 

areas . For P a nt ex P l a nt Opt i o n 4, t he  t h res h o l d  crash prob ab i l i ty for e nroute operat i o ns i s  about 1 

c h ance  i n  14 , 000 per ye ar and i s  composed of 18 percent for ai r c arr i ers , 3 perc e nt for genera l  av i at i o n ,  

and 7 9  percent for m i l i t ary a i rcraft . 

Poss i b l e  m i t i g at i o n meas ures suggest ed i n  the  Draft E nv i rorment a l  Imp act Stat eme nt ( Sec t i o n  2 . 6 . 2 )  

were to e nl arge t h e  proh i b i t ed a i r space and mov e  t he  ex i st i ng VORTAC . Pre l im i nary ca l c u l at i o ns i nd i c ated a 

t hresh o l d  crash  probab i l i ty red uct i o n  by f actors of more t h a n  40 . These m i t i g at i ng meas ures were u s ed as 

examp l es to assess t he  pos s i b l e  be nef i t  of reduc i ng ai rc raft traff i c  over and near t he  P a nt ex P l a nt .  Th i s  

F i nal  E nv i ronment a l  Impact St ateme nt h as been rev i sed to i nc l ude a more general  s tatement of pot e nt i a l 

m i t i g at i ng meas ures . These cou l d  i nc l ude  i mp l eme n t i ng  a var i ety o f  opera t i onal , procedura l , or sys tem 

c h anges t h at red uce operat i o ns over or near t he  P a nt ex P l ant . I f ,  for examp l e ,  c h ang es i n  t he  e nroute 

tr aff i c  cou l d  be  made so t h at al l a i rways were 10 k i l omet ers ( 6  m i l es ) or farther from s e ns i t i ve P l ant 

areas , a nd i f  a l l t akeoff and l a nd i ng operat i o ns were mod i f i ed s uch t h at t h ose curre nt l y  f l yi ng o ver t he  

P l a nt used an  appro ac h p atter n no c l oser to s e ns i t i ve areas t h a n  the  pres e nt VORTAC approach , t he  over a l l 

t h res h o l d  crash  prob ab i l i ty c o u l d  be reduced by up to a f actor of 100 . These measures wou l d  res u l t  i n  an  

as sessed thresho l d  crash  prob ab i l i ty for  Pant ex P l ant , wh i ch wou l d  be  ne ar 1 c h ance  i n  a mi l l i o n  per 

year . 

The Dep artment of E nergy i nt e nds  to c o nt i nue d i scuss i o ns w i t h  t he  F edera l  Av i at i on Admi n i s trat i o n  

wi t h  t h e  go a l  o f  tryi ng t o  imp l eme nt reaso nab l e  meas ures t h at wi l l  effect i v e l y  reduce r i s k  w i t hout  

s i g n i f i c a nt ad v erse effects o n  a i r  tr aff i c .  I nteracti ons to date wi th  the Federa l Av i a t i on Admi n i s trat i o n  

s uggest  t h at th i s  goa l  i s  feas i b l e .  
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MARK WHITE 
GOVERNOR 

O F F ICE OF TH E GOVERNOR 

March 24, 1 983 

Co l on e l  John T. Weath ers , D i rector 
D i v i s i o n  of Safety , Env i ronment , and 

Emergency Act i o n s  
U . S .  Department of Energy 
Wash i ngton , D . C .  20545 

Dear Co l on e l  Weathers : 

The Governor ' s  Off i ce of P l ann i ng and I ntergovernmental  Re l at i ons  
h a s  rec e i ved the dr aft env i ronment a l  i mpact st atement prepared on  
the Pantex P l ant S i te i n  Amar i l l o ,  Tex as . Th i s  document h a s  been 
rev i ewed under the State Env i ronment a 1 ,  Impact Statement !dent i f i  er 
number of 3-01 - 50-005 . 

The Texas Department of Water Resources ( TDWR )  requests that 
i n format i o n  from Pantex be i nc l uded i n  the st atement regar d i ng the 
d i s c h arge of i nd u str i a l  and dome s t i c  wastes as requ i red under exi s t i n g  
perm i t s and reg i strat ion w i t h  TDW R .  T h e  Tex as Department o f  Hea l th 
( TD H )  requested to work wi th the Department of En ergy to dev i se an 
emergency response p l an and c i ted the need for c l ar i f i cation  of 
i mpacts from the ex i st i ng fac i l i ty exp ans i o n .  Add i t i o n a l  tech n i c a l  
changes and requests  concern i ng tr i t i um a i r  samp l es and the proper 
p l acement with i n  the st atement of pert i nent data are a l s o recommended 
by TDH .  Tex as Parks and W i l d l i fe Departme nt has  requested Pantex 
L ak e  h ab i t at data , not i nc l uded in the i mpact st atement , in order 
to determ i ne poten t i a l  impacts on fl ora and fau n a .  The Texas A i r  
Control  Bo ard comments t h a t  cert a i n  act i o n s  cont a i ned i n  t h e  impact 
s tatement may requ i re perm i t t i ng . 

We apprec i ate the opport u n i ty to comment on th i s  p roject and 
wi l l  be mon i tor i ng the re sponse to the enc l osed comments . P l ease 
contact th i s  off i ce if  we may pro v i de add i t i o n a l  i n format ion dur i n g 
the env i ronment a l  rev i ew .  

c l t  

SAM H O USTO N B U I L D I N G  

D 
Dav i d  Nesenho l t z ,  As s i stant rector 

for I ntergovernment a l  Re l at i o n s  
Off i ce of P l an n i n g a n d  I n tergovernmenta l 

Re l at i ons  

P.  0 .  BOX 1 3561  AUST I N ,  TE XAS 787 1 1  
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Co l on e l  John T .  Weathers 
Page 2 

Commen t s  encl osed : Texas A i r  Contr o l  Board 
Te xas Department of He a l t h  

c c :  A l e x  Griego 
Al buquerque 

State Department of H i g hways and 
Pu b l i c  Trans portat i on 
Texas Department of Water Resources 
Texas General L and Off i ce 
Texas Parks and Wi l d l i fe Department 
Te xas Energy and Natu r a l  Resources 
Adv i s ory Counc i l"  
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-- ----------------------------------------------------------------------------------------------------------

TEXAS AIR CONTROL BOARD D--/-k--' 
J O H N  L. B LAI A 
Chairman 
C H A R L E S  R .  J.a.YNES 
Vice Chairman 

BILL STEWART, P. E.  
Executive Dire�tor 

F e b r u a r y  1 5 , 1 9 8 3  

6330 HWY, 290 EAST 

AUSTIN, T E X AS 78723 
5 1 2/451-571 1  

Mr . H a r d e n  W i e d em a n n , D i r e c t o r  
Go�rno r ' s O f f i c e  o f  P l an n i ng and 

I n terg ov e r nme n ta l  Re l a t i o ns 
P . O .  Box 1 3 5 6 1  
A u s t i n ,  Te x a s  7 8 7 1 1  

VITTO R I O  K. A R G E N T O ,  P. E.  

B O B  G .  BAI L E Y  

F R E D  H A RTMAN 

0. JACK K l  LIAN, M .  D.  

OTTO A.  K U N Z E ,  Ph. 0., P. E.  

F R A N K  H.  LEWIS 

R.  HAL M O O RMAN 

H f C E I V E D  
FEB J. 5  tG53 

S u b j e c t : Dr a f t  E nv i ro nme n t a l  Impa c t  S ta teme n t  for the 
P a n t e x  P l an t  S i t e ,  C a r so n  C o unty , N e a r  Amar i l l o ,  
Te x a s  

Dear M r . W i e d ema n n : 

T h r e e  s i t e s  are und e r  c o n s i d e r a t i o n  f o r  the P a n t e x  P l an t  
s i t i ng proj e c t .  One i s  t h e  I owa A rmy Ammun i t i o n  P l an t  a t  
B u r l i ng to n ,  I owa , and another i s  t h e  H a n f o rd S i te l oc a ted i n  
s o u t h e a s tern Wa s h i ng to n .  O u r  c omme n t s  are c o n f i n ed to the 
Te x a s  f a c i l i ty in Carson Coun ty . 

The T e x a s  A i r  Control Bo ard ( TAC B )  mu s t  be c o n t a c t ed for the 
p urpo s e  o f  d e t e rm i n i ng wh e ther pe rm i t s o r  ex empt i o ns w i l l  be 
r e q u i r ed for c e r ta i n  are a s  o f  the propos ed pro c e s s e s  
d e s c r ib ed fo r th i s  proj e c t .  Y o u  may c onta c t M r . Law r e n c e  
P e w i t t  o f  the P e rm i t s  D iv i s i o n  a t  ( 5 1 2 ) 4 5 1 - 5 7 1 1 ,  ex t .  2 0 3 .  

C a rso n C oun ty me e t s  the n a t i o n a l  pr imary a nd s e c ond a ry a i r 
q u a l i ty s t andard s fo r c a rbon mo n o x i d e , n i trogen d io x i d e , 
s u l f ur d i o x i d e , a nd pa r t i c u l a te s  ( TS P ) a nd i s ,  t h e r e f o r e , i n  
a d e s i g n a t ed " a t ta i nme n t  a r e a "  f o r  t h e s e  c r i ter i a  pol l u tant s • 

. Th i s  same area i s  d e s i g n a ted " un c l a s s i f i ab l e "  fo r o z o n e . 
Th ere h a s  b e e n  no d e s i g na t ion e s t ab l i s h ed for l e ad .  

t\i\\ o;tS'UUii;t�� 
Celebrating I SO Years of Texas Independence 1 836 - 1 986 
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M r . H a r d e n  W i ed emann - 2 - F e b ru a r y  1 5 , 1 9 8 3  

The proj e c t ,  a s  de sc r i b ed , w i l l  b e  c o n s i s t ent w i t h  the T e x a s 
A i r  Po l l ut i o n  C o n t r o l  I m p l eme n t a t i o n  P l a n  wh e n  TA CB p e rm i t s  
o r  e x emp t i o n s  h av e  b e e n  o b ta i n ed . 

M r . G e r a l d  H u d so n ,  Superv i so r  of Reg io n 2 i n  L u b bock, h a s  
b e e n  c o n t a c t ed a nd wo u l d  b e  h appy t o  a n swe r f ur t h e r  
que s t i o n s . You may reach h im a t  ( 8 0 6 )  7 4 4- 0 0 9 0 . 

Thank you for the opportun i ty to prov ide th i s  a s s i s ta n c e . 
I f  f ur t h e r  he l p  i s  n eeded , p l e a s e  c o n ta c t me or o u r  reg i o n a l  
s t a f f .  

s i n c ere l y ,  
: I) ��rl"- 0 w ,�j_}�� 

Rog e r· R .  Wal l i� , Dep u t y  D i r e c to r  
S tandards a n d  R eg u l a t io n s  Program 

c c :  M r . G e r a l d  H u d so n ,  P . E . , Reg i o n al S u pe rv i s o r , Lubbock 
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DOE Res ponse to Texas Ai r Control Board on the 

Dr aft E nv i ro nnent al I mp act St at ement for the P a nt ex P l ant S i t e ,  Carson Cou nty, Texas 

DOE / E I S-0098-D 

( Co ncern about the  pos s i b l e  need for add i t i o nal ai r perm i t s )  

R epres e nt at i v es from the  P a ntex P l ant wi 1 1  mai ntai n c l ose c o nt act w i t h  the  Texas A i r  C o nt rol  Board 

Perm i t  Di v i s i o n  t o  assure t ime ly  permi t t i ng of any fac i l i ty requi r i ng spec i a l permi t s . A proj ect - by

project rev i ew w i l l  be he l d ,  a nd  any s u bseque nt mod i f i c at i o ns to a proj ect t h at affects emi s s i o ns wi l l  be 

brought to the  att e nt i o n  of the  Texas  Ai r Co ntrol  Board . 
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Texas Department of Health 
Robert Bernstei n ,  M.D. ,  F . A.C.P .  
Com m issioner 

1 1 00 West 49th Street 
Austi n, Texas 7 8 7 56 

(51 2) 458-7 1 1 1 

Robert A. Mac lean,  M . D .  
Deputy Com m issioner 
Professional Services 

A 

8 
c 

}la r c h  t t ,  t 983 

M r . H a r d e n  W i e d e m a n n , D i r e c t o r  
G o v e r n o r ' s  O f f i c e  o f  P L a nn i n g  

a n d  I n t e r g o v e r nme n t a L  R e L a t i o n s  
P .  0 .  B o x  t 3 5 6 t ,  C a p i t o L S t a t i o n  
Aus t i n , T e x a s  7 8 7 t t  

S u b j e c t :  P a n t e x  P L a n t  S i t e 
C a r s o n C o u n t y , T e x a s  
S u p p L e me n t s  " A "  Th r o u gh " P "  
U.  S .  De p a r tm e n t  o f  E n e r g y  
G o v e rno r ' s  O f f i c e  o f  P L a n n i ng a n d  

I n t e r g ove rnmen t a L Re L a t i o n s  
D r a f t  E I S  �o . 3-0 t - 50-005 

D e a r  M r . W i e d e ma nn : 

Hermas L. M i l l er 
Deputy Com m issioner 
Management and Administration 

RECEIVED 
M A R  1 6 1983 

GFFIC� uf THE GOVERNOR G.M.B./O.P.i .R. 

The D r a f t  Env i ronme n t a L  I mp a c t  S t a t e m e n t  ( DE I S ) a n d  S up p L eme n t s  "A" 
t h r o u gh " P "  ( DE I S )  f o r  t h e  P a n t e x  P L a n t  S i t e  h a v e  b e e n  r e v i e w e d  f o r  
t h e i r  p u b L i c a n d  e nv i r o nme n t a L  h e a L t h i mp L i c a t i o n s . A L tho u gh t h e  t i t L e 
o f  t h e  D E I S  i n d i c a t e s  t h a t  t h e  P a n t e x  S i te i s  in Ama r i L L o , i t  i s  n o t e d  
t h a t t h e  P L a n t  i s  a c t ua L L y L o c a t e d  i n  C a � s o n C o u n t y  n o r t h e a s t  o f  
Ama r i  l t o . 

The e nc L o s e d  c o p y  o f  t h e  D E I S  a n d  t h e  S u p p L e men t s  c o n t a i n  s u g g e s t e d  
c h a ng e s . 

O u r  r e v i e w  o f  t h e  D E I S  i n d i c a t e s  a L a c k  o f  i n f o rma t i o n  wh i c h  wou L d  be 
n e c e s s a r y  to p r e p a r e  a T e x a s  D e p a r t ment of H e a L t h ( TDH ) e m e r g e nc y  
r e s p o n s e  p l a n t o  c o v e r  a nuc L e a r  a c c i d e n t  a t  t h e  P a n t e x  P L a n t . The 
c r e d i b L e  d < C i d e n t s  d e s c r i b ed in the DE I S  have mea s u r a b L e  L o ng-t e r m  
e f f e c t s  o n L y , t h a t i s , g r e a t e r  t h a n  f i v e  y e a r s . T h e  H e a l t h  De p a r t m e n t  
a c c i d e n t  r e s p o n s e  p L a n wo u L d  e n c o mp a s s  imme d i a t e  a c t i o n s  f o l l o w i n g  a n  
a c c i d e n t  a n d  s h o r t - t e rm r e c o v e r y  p r o c e d u r e s . Th i s  D e p a r t m e n t  e x p e c t s  
t o  c o n t i n u e  t o  w o r k  w i t h  P a n t e x  o f f i c i a L s  t o  d e v e L o p  a s u i t a b L e  
c o o r d i n a t e d  r e s p o n s e  p L a n .  
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M r .  H a r d e n  W i e d e m a n n  
Page Two 
Harch 1 1 ,  1 9 83 

N o n r a d i oa c t i v e  wa s t e  p ro d u c e d  b y  P a n t ex i s  c o n s i d e r e d  t o  be a n  
i n d u s t r i a l  s o l i d  wa s t e  and i s  d i s p o s e d  o f  on-s i t e  a t  t h e  P a n t e x  P l a n t . 
T h e s e  wa s t e  d i s p o s a l a re a s  a re o p e r a t e d  by P a n t e x  a n d  a re r e g u l a t e d  a n d  
p e rm i t t e d  b y  t h e  Te xa s D e p a r t m e n t  o f  Wa t e r  Re s ou r c e s  ( TDWR ) . The T D H  
w i l l  c o o r d i n a t e  p u b l i c he a l t h a s p e c t s  o f  s o l i d wa s t e  m a n a g e m e n t  w i t h  
t h e  TDim . 

T h e  DEI S i n c l u d e s  d i s c u s s i o n s  o f  a l t e rn a t e  s i t e s ; empha s i s  i s  p l a c e d  on 
t h e  c h a r ac t e r i s t i c s  o f  a l t e r n a t e  s i t e s  r a t h e r  t h a n  on t h e  e n v i ronme n t a l 
i �p a c t s  o f  t h e  P a n t e x  f ac i l i t y  -- t h i s  d e t ra c t s  f r o m  t h e  p r imary 
p u r p o s e  o f  the d o cumen t .  We wou l d  f i n d  the DE I S  m o r e  u s e f u l  if  the 
d i s c u s s i o n  of e n v i ronme n t a l  imp a c t s o f  t h e  P a n t ex f a c i l i t y  a n d  i t s  
p ro p o s e d  expa n s i o n s  were s e p a r a t e d  f r om t h e  d i s c u s s i o n  o f  t h e  I owa a n d  
H a n f o r d  s i t e s . The c o n s i d e r a t i o n  o f  a l t e r n a t e  s i t e s  i s  n o t e d  p r ima r i l y  
i n  Chap t e r s  2 ,  3 a n d  4 o f  t h e  D E I S . 

The D E I S c o n t a i n s  r e f e r e n c e s  to d a t a  c o n t a i n e d  in S up p l emen t s  "A" 
t h r o u gh " P " . It is sugge s t e d  t h a t  s u mma r i e s  of s amp l i n g  d a t a  o n  wh i c h  
c onc l u s i o n s  r e g a r d i n g  e n v i ronme n t a l  i mp a c t s a re b a s e d  b e  i n c l u d e d  i n  
C h a p e r  3 . 2  o f  t he DE I S .  

The l o c a t i o n s  o f  t h e  f i r i n g  s i t e  a n d  b u r n i n g  ground a r e  i n d i c a t e d  o n  
p a g e  3 o f  � u p p l e m e n t  "H " .  I t  i s  s u g ge s t e d  t h a t  S u p p l em e n t  " C "  b e  
m o d i f i e d  t o  inc l u d e  t h e  l o c a t i on s  o f  t h e  f i r i n g s i t e ,  b u r n i n g  g r o u n d  
a n d  o t h e r  p e r t i n e n t  op e r a t i o n a l a r e a s  o n  t h e  d r a w i n g s  wh i c h  s h ow t h e  
l o c a t i o n s  o f  s i t e s  f o r  samp l i n g  o f  a i r a n d  s o i l  a n d  f o r  d o s ime t e r  
p l a ce m en t . 

P a g e  3-2 6 o f  t h e  D E I S  imp l i e s  t h a t  a i r  s amp l i ng wa s c o n d u c t e d  f o r  
t r i t i u m .  H oweve r ,  e v i d e nce wa s n o t  f o u n d  t h a t  t h e  s amp l i ng was 
i n c l u d e d  i n  the s t u d i e s  p e r f o rm e d  i n  s u p p o r t  o f  . t h e DEI S .  The DEIS 
s t a t e s  that d e p l e t e d  u r a n ium a n d  t r i t i um a r e  the two p r i n c i p a l 
r a d i o a c t i ve m a t e r i a l s  em i t t e d  i n  t h e  P a n t e x  o p e ra t i o n s . H oweve r ,  t h e  
s u p p o r t i n g  r a d i a t i o n  mon i t o r i ng s t u d y  r e p o r t e d in S up p l em e n t  " C "  d i d  
n o t  i n c l u d e  a n a l y s e s  o f  t r i t i u m  i n  t h e  a i r .  S u p p l em e n t  " C "  s t a t e s  t h a t  
"At m o sp h e r i c  t r i t ium wa s n o t  s a mp l e d  b e c a u s e  a n  i n s i gn i f i c a n t  amount 
( l e s s  t h an 0 . 1  C i / y r )  is r e l e a s e d  b y  P a n t e x . "  Ex i s t i n g  d a t a  o n  t r i t i u m  
i n  a i r ,  f r om o t h e r  s t u d i e s ,  s h o u l c  be inc l u d e d  t o  c on f i rm t h i s  
s t a t em e n t . 

The D E I S  p re s u p p o s e s  a n d  s t r e s s e s  a n e e d  f o r  e x p a n s i o n  a n d  i mp r ovement 
of the e x i s t i n g  f a c i l i t i e s  a t  P an t e x . Howeve r ,  it f a i l s t o  c l a r i f y 
whe t h e r  t h e  e x i s t i n g  f a c i l i t i e s  a n d  c o n s t ruc t i o n  a l r e a dy in p ro g r e s s  
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Pabe T h r e e  
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u n d e r  o p t i on 4 c a n  h a n d l e  t he p ro j e c t e d  work l o a d . It a l s o f a i l s  to 
c l a r i f y or g i ve de t a i l s  on wh e t h e r  o r  h ow o p t i o n s  l ,  2 ,  a n d  3 wi l l  
p ro v i d e  s u b s t an t i a l l y i nc r e a s e d  re l i a b i l i t y  a n d  inc r e a s e d  p r o t e c t i o n  o f  
t h e  p u b l i c ,  wor ke r s , and environm e n t . I n  t h i s  r e s p ec t , i t  s h o u l d  b e  
b ro u g h t o u t  l<lo r e  c l e a r ly t h a t  t h e  " C u r r e n t  C r i t e r i a "  a re a l rea d y  me t i n  
t he n e w  f a c i l i t i e s  u n d e r  c on s t r u c t i o n  u n d e r  o p t i o n  4 a n d  i n  p a r t  a t  t h e  
e x i s t i n g  a s s e m b l y  c e l l s  and a s s emb ly b a y s . The de s i gna t i o n  o f  o p t i on 4 
a s  t h e  "No Ac t i o n "  p h a s e  and i t s  s e p a r a t i on f r o m  o p t i o n  l a r e  s orr.ewh a t  
m i s l e a d i ng ,  b e c a u s e  o p t i o n  4 inc l u d e s  c o n s t r u c t i o n  o f  s i x o f  t h e  e l e v e n  
f a c i l i t i e s  p r o p o s e d  i n  o p t i o n  l .  The se s i x  f a c i l i t i e s  we r e  s c h e d u l e d  
f o r  i n i t i a t i o n  o f  c o n s t r u c t i o n  b y  t h e  d a t e  o f  t h e  D E I S , D e c e mb e r  1 9 8 2 . 

\Je a p p rec i a t e  t h e  o p p o r t u n i t y  t o  r e v i e w  a n d  c o m.rne n t  on t h e  D E I S  a n d  
S u p p l em e n t s  " A "  t h r o u g h  " P "  o f  t h e  C E I S  f o r  t h e  P a n t e x  P l a n t  S i t e . 

/ / _,.,--(S i nee r:�y-;- , /. / . 
• .  / f /� //-/ 

/ .·\: ' . .  �--; / /-7 
. 

('(, /�� .: .. �..:-!,./,. 1/-�  , ·  /'·f//· 
, \.. :,�-< c.r ( ·  /.  >'f!_7>;:::c.r· L __ . 

' D a v i d  � .  C o c h r a p , -P . E .  
/ A s s oc i a t e  C o mm{s s i o n e r  f o r  E nv i r o nmen t a l  

a n d C o n s u 171 e r  l iea l t h  P r o t ec t i o n  

DL!i : fhk 

Enc l o s u r e  

c c :  P u b l i c  H e a l t h  R e g i o n  l ,  TDH 
B u r e a u  of R a d i a t i on Co n t r o l ,  TDH 
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DOE Respo nse to Tex as Dep artme nt of He a l t h  o n  the  

Draft E nv i rorrnent al Impact St ateme nt for  t he  P a nt ex P l ant S i te ,  Carson  Cou nty, Tex as 

DOE / E I S-0098-D 

The p aragraphs  i n  the wr i tt e n  comme nts  were l ettered for ease of reference . 

P aragraph A ( T i t l e  of Draft E nv i ro rrne nt al Imp act St ateme nt i nd i c ates the  P a ntex P l ant is i n  Am ari l l o )  

The t i t l e  of the  E nv i ro rrnental Imp act St ateme nt h as been mod i f i ed t o  ref l ect t he  P l a nt ' s  l oc at i on i n  

C arso n Co u nty .  

P ar agraph B ( E nc l osure of Draft E nv i ro rrnent al Impact Stat eme nt a nd  supp l eme nt ary docume nts w i th comme nts ) 

Most of the  remarks wr i tten  o n  p ages of the  Draft E nv i ro nme nta l  I mp act St ateme nt were ed i tor i al and 

requ i re no further comme nt other t h a n  the ass u r a nce t h at appropri ate ed i tori a l  c h anges were made to the  

text . Comme nts on  the  Draft E nv i ro nme nt al Impact Stateme nt t h at req u i red wr i tten  res p o nse are answered 

f i rst ; responses to comme nts on t h e  supp l eme nt ary doc ume nts are i nc l uded subseq u e nt l y  i n  a sep arate 

sect i o n .  

Sect i o n  2 . 2 . 1 . 1  ( Co ncern expressed over poss i b l e  beryl l i um em i s s i o ns from t h e  I nter im  Test - F i re 

F ac i l i ty )  

The text was mod i f i ed t o  exp l i c i t l y s t ate  t h at no bery l l i um or dep l eted urani um em i s s i o ns wi l l  res u l t  

from operat i o n  o f  t h e  i nter im  h i gh-exp l os i ve tes t -f i re fac i l i ty .  

Tab l e 2 . 3 . 8-1 ( Co ncern over operat i o nal  work forces needed for part i al move of nuc l ear weapo ns 

operat i o ns )  

F i g u res for operat i o nal work forces are correct . If a p art i al move of nuc l ear weapo ns operat i o ns to  

the  Iowa  Army Ammu ni t i o n  P l a nt were to occ u r ,  a dup l i c at i o n  of support operat i o ns wo u l d  a l so oc cur . Th i s  

d up l i c at i on of effort wo u l d  res u l t  i n  some redu nd ancy i n  t he  work force ( s i m i l ar jobs at both I owa and 

Texas ) .  

Sect i o n  3 . 2 . 6 . 1  ( C o ncern expressed over t r i t i um mo n i tor i ng and rad i oact i ve waste or acc i de nt res i du e  

b e i ng temporar i l y he l d a t  P ante x  P l a nt )  

See the  d i s cuss i o n  o n  t r i t i um pres e nt ed i n  respo nse  to p aragraph H .  

Al l prev i ous l y  stored operat i o nal rad i o act i ve waste h as been removed from the  P l ant s i te and s h i pped 

t o  the Nevada Test S i t e .  Curre nt l y  generated waste is accumu l ated for up  to 1 year i n  abo u t  25 208- l i t er 

( 55-ga l l o n )  steel  drums . The l eve l  of cont ami nat i o n on  the operat i o nal wast es ( p aper towel s ,  rubber 

g l ov es , f i l t ers , etc . )  i s  comp arab l e  to wh at is generated by a hosp i t a l  performi ng rad i o i sotope  d i ag nos i s  

and t re atment or a u ni v ers i ty rad i ochem i ca l  l aboratory. Add i t i ona l i nforma t i on has  been i ncorporated i n to 

Sect i o ns 2 . 3 . 6 ,  3 . 2 . 6 . 1 ,  4 . 3 . 1 ,  and 4 . 3 . 3 . 1  reg ard i ng the rou t i ne wastes and the i r transport at i o n .  

The res i d ue from mi l i t ary nuc l e ar weapo n acc i d e nts  was al l removed from be l ow ground t o  abovegro u nd 

storage i n  1981 . After  measurement of i t s  cont e nt s ,  about  h a l f was determi ned to be rad i oact i v e waste  and 
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was sh i pped to the  Nev ada Test Si t e .  About  18 co nt a i ners st i l l  rema i n at the  Pa ntex P l ant awa i t i ng f i nal 

dec i s i o ns o n  wh ether some of t hose mater i al s  are recoverab l e  or reusab l e .  Add i t i o nal i nformat i o n on  the 

rema 1 n1 ng we apo ns acc i de nt res i due , co nt ami nat ed or pot e nt i a l l y cont am i nated so i l as soc i at ed wi t h  

ret r i e v i ng t h e  acc i de nt res i d u e ,  methods o f  transport at i o n, and transport at i o n r i s ks h ave been added to 

Sec t i o ns 2 . 3 . 6 ,  3 . 2 . 6 . 1 ,  a nd 4 . 3 . 3 . 1 .  

Sect i o n  4 . 1 . 1 . 1 ( Co ncern expres sed over how standards for hydrogen  f l uor i de w i l l  be met ) 

Hydrogen f l uor i de gas em i s s i o ns from b urn i ng p l as t i c-bo nded exp l os i ves are c o nt ro l l ed by a new set of 

adm i ni strat i ve co nt ro l s o n  the q uant i ty of p l as t i c -bo nded exp l o s i ves t h at may be b urned at o ne t i me . 

These co ntro l s  w i l l  ass ure t h at the h i g h-exp l os i ve b urni ng operat i o ns meet Texas St ate hydrogen  f l uor i de 

s tand ards . Th e est abl i s hme nt of these co ntro l s  i s  descri bed i n  Macdo nel l 1982 . *  The refere nce h as been 

added to Sect i o n 4 . 1 . 1 . 1 .  

Sect i o n  4 . 1 . 6 . 1  ( Co ncern expressed over emi s s i o ns and ash from the proposed coa l -f i red power pl ant ) 

U nder the  most rec e nt project p l an f or P a ntex P l ant , a power p l ant b u r ni ng nat u r al g as i s  proposed 

for co nstruct i o n .  Th i s  p l ant wi l l  have t he  cdpab i l i ty to use  o i l a s  a bac k u p  fue l  and wi l l  ret a i n the  

opt i o n to be co nverted to coal i n  the future .  In  s p i te of  t h i s ,  a des i g n for a coa l - f i red p l ant was used 

i n  the E nv i rormenta l  Impact St at eme nt bec ause i t  wo u l d  be expected to res u l t  i n  t he  max i mum env i ro rme nt a l  

i mp act . 

I n  the  event the  powerp l ant were to be co nverted to coal at some fut ure d ate ,  approx i mate l y  2 6 , 500 

metr i c  tons ( 2 9 , 200 tons ) of coal wi t h  a 5 perce nt ash co nt e nt wo u l d be b urned per ye ar , generat i ng about  

1 , 330 met r i c  t o ns ( 1 , 460 t o ns )  of  ash . Except for  t he  1 perce nt of  the  f ly  ash t h at wo u l d  escape the  

f i l t ers , al l as h - - about 1 , 330 met r i c  tons ( 1 , 460 tons ) - -wo u l d be p l aced i n  a stor age  p i t .  The  

rad i o nuc l i de co nc e nt rat i o ns i n  the ash are  expected to be approx i mate l y  12 p i coc u r i es per  gram for  uran i um 

ser i es rad i o nuc l i des , 10 p i coc ur i es per gram for thor i um seri es rad i o nuc l i des , and 28 p i coc ur i es per gram 

for nat ura l l y  r ad i o act i ve pot ass i um .  A d i scus s i o n  of t h i s  d at a  i s  fou nd i n  B u h l  1 982 . ** 

The ash wo u l d  be co nt a i ned to preve nt b l owi ng of the  as h by the wi nd and transport t h rough  ra i n/s now 

r u noff and/or perco l at i o n .  Bec ause of the  proposed c l osed-was te  storage system ,  o n l y  m i n ima l  re l ease of 

ash wo u l d  be expected ,  a nd the e nv i ro nmental  i mp act wo u l d be i ns i g ni f i c a nt . When  a s uff i c i e nt amou nt of 

ash was acc um u l ated , the ash wo u l d be so l d  to a l oc a l  manufact urer of co ncrete b l ocks  or d i sposed  of by a 

method deve l oped to be accept ab l e  u nder s t ate and Federal reg u l at i o ns i n  effect at t h at t i me . 

*��acdone l l 1982 : D .  G .  Macdone l l a nd J .  M .  Dewart , "Supp l eme nt ary Doc ument at i o n  for an  E nv i ro nme nt a l  

Impact St at eme nt Reg ard i ng t h e  P a ntex P l ant : E s t i mated Re l e ases a nd  Downwi nd Conc e ntra t i o ns o f  A i r  

Po l l u t a nts  from Was t e  Org a n i c  So l ve nt Evaporat i o n ,  Waste  H i g h - Exp l os i ve Burn i ng , and H i g h - E xp l o s i ve 

Test Shots , "  Los Al amos Nat i o na l  L abor atory report LA- 9445-PNTX-G ( 1982 ) . 

** B uh l  1982 : T .  Buh l , J .  Dewart , T .  Gu nders o n ,  D .  Ta l l ey ,  J .  We nze l , R .  Romero , J .  Sa l azar ,  and D .  Van  

Etten ,  " Supp l eme nt ary Document at i o n  for  an  E nv i ro nment a l  Imp act St at eme nt Reg ard i ng the  P a ntex P l ant : 

R ad i at i o n  Mo n i tor i ng and Rad i o l og i c a l  As sessme nt of Ro ut i ne Re l e ases , "  Los Al amos Nat i o na l  Laboratory 

report LA-9445 -PNTX-C ( 1 982 ) .  
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Sect i o n  4 . 2 . 5  ( C oncern  expressed over l ack of d at a  o n  p art i c l e  s i zes used i n  d i spers i o n  ana l ys i s )  

A comp l ete desc r i pt i o n of the  d i spers i on ana l ys i s  i nc l ud i ng part i c l e  s i ze d i st r i b u t i o ns i s  fou m i n  

Dewart 1982 . *  

P aragraph C ( Need for i nformat i o n for Texas Department of Hea l th to devel op an emergency respo nse p l a n )  

A n  e nv i ro rrnent a l  i mp act st ateme nt i s  not expected t o  prov i de a s uff i c i e nt l eve l  o f  det a i l for comp l et e  

deve l opment of an emerge ncy respo nse p l a n .  However , repres e nt at i ves from t he  P a ntex  P l ant are wor k i ng 

w i t h  off i c i a l s  of the  s t ate ,  appropr i ate cou nt i es ,  a nd  c i ty of Amari l l o to as sure t h at appropr i at e  

i nformat i o n  i s  av a i l ab l e  a t  al l l eve l s  to deve l op comp reh e ns i v e emerge ncy pl ans . 

P aragraph  D 

No respo nse needed . 

P aragraphs  E and F ( Organ i zat i o n  am l eve l  of deta i l i n  the  Draft E nv i ro nme nt a l  Imp act St atement wer e 

quest i o ned ) 

The Draft E nv i rorrnent a l  Impact Stat ement was prepared i n  c l ose c o nform i ty w i t h  Co u nc i l  o n  

E nv i ro nme nt a l  Qu al i ty regu l at i o ns .  Th e regu l at i o ns at 40 CFR 1 502 . 14 ( b )  i nd i cate  t he  requ i rement for 

" s ubstant i a l treatme nt of each al ter nat i ve cons i dered i n  deta i l so t h at revi ewers may ev a l u ate t h e i r  
comp arat i ve mer i ts . "  Th us ,  e a c h  a l terna t i ve was treated i n  t h e  Draft Env i ronmenta l Impact Statement  at  

a compara b l e  l eve l o f  detai l .  

At 40 CFR 1 502 . 7 , t he  regu l at i o ns l im i t  the  s i ze of the  E nv i ro nmental  Impact St ateme nt to " . . .  norma l l y  

be  l ess t h a n  1 5 0  p ages and for propos a l s o f  u nu s ua l  scope or comp l ex i ty s ha l l norma l l y b e  l es s  t h a n  300 

p ages . "  F u rt h er ,  at 40 CFR 1 502 . 15 the regu l at i o ns reg ard i ng the descr i pt i o n of the affected e nv i ronment 

( Ch apter 3 i n  t h e  Draft Env i ronment a l  Impact St at eme nt ) requ i re t h at "The descr i pt i o ns of the  are a ( s )  to 

be  affected s h al l be no l o nger t h a n  is necessary a nd ana lyses i n  a s t ateme nt s ha l l be commensurate  w i t h  

t h e  import a nce  o f  t he  imp act , w i t h  l ess  import ant mater i a l  summar i zed , conso l i dated , o r  s i mp l y  

refere nced . "  Bec ause o f  t h e  j udgme nt t h at ex i st i ng i mp acts were i ns i g ni f i c a nt , t h e  s ummar i es i n  Ch apter 3 

were br i e f .  I t  i s  be l i eved t h at Sect i o n  3 . 2 ,  i n  p art i cu l ar , co nt a i ns a n  appropr i at e  amo u nt of  det ai l ,  

g i ve n  t he  i mport a nce of t he  impacts . The so urces of more det a i l ed i nformat i o n  are i de nt i f i ed as 

references . To s at i sfy t he  i nterest for more i nformat i o n  regard i ng t h e  Pantex P l ant s i t e ,  some 

e l aborat i o n  on t he  rad i o l og i cal s t ud i es was i nc l uded as Appe nd i x  8 . 1  i n  the Dr aft E nv i ro rrne nt a l  Imp act 

St ateme nt . 

P aragraph G ( Loc at i o ns of t he  f i r i ng s i tes a m  bur ni ng gro u nds are not shown o n  a l l f i gures ) 

The i nformat i on i s  a l ready av a i l ab l e  i n  t he documents as p ub l i s h ed .  

*Dewart 1982 : J .  M .  Dewart , B .  Bowe n ,  a nd J .  C .  E l der ,  "Supp l eme nt ary Doc ument at i o n  for an E nv i rorrnent a l  
Impact S ta temen t  Rega rd i ng t h e  Pan tex P l an t :  D i s pers i on Ana l ys i s  for Postu l a ted Acc i den ts , "  Los A l amos 

N at i o na l  Labora tory report LA- 9445- PNTX-D ( 1 982 ) .  

1 0-29  



Paragr aph H ( C o ncern was expressed over app are nt l ack of s amp l i ng for ai rbor ne tr i t i um as p art of the 

spec i al E nv i ronme nt al I mp act St at eme nt s t ud i es )  

The o nl y  two sources of rout i ne r e l e ase of t r i t i um at the  P a ntex P l ant are from ope ni ng i ncomi ng 

s h i pp i ng c o nt a i ners and from d i s assemb l y  of weapo n compo ne nts . The amou nts  re l e as ed are b ased o n  

measureme nts  o r  other q u a nt i t at i ve k nowl edge o f  t he  operat i o ns .  Dur i ng 1981 t he  est i m at ed q u a nt i ty of 

t r i t i um re l e ased  was 0 . 095  c ur i e ,  wh i c h  i s  an i ns i g ni f i c a nt amo u nt .  [ I n  1982 , t he  amou nt re l e ased was 

0 . 083 c u r i e  ( MHSM 1983 ) ;* a n nu al  re l e ases i n  the fut ure are expected to be no more t h a n  0 . 1  c ur i e  as 

s t ated i n  Sect i o n  4 . 1 . 6 . 1  of t he  E nv i ro nment a l  Impact St ateme nt . ]  

The P a nt ex P l ant rout i ne ly  mo ni tors for t r i t i um i n  atmospher i c  wat er v apor , water ,  a nd  vegetat i o n i n  

and arou nd t he  Pantex  P l a nt ( L aset er 1982A , ** MHSM 1982*** ) .  Du r i ng 1981 , as i n  prev i o us  years , t here was 

no s t at i s t i c a l l y  s i g n i f i c a nt d i fference betwee n t he  t r i t i um co nt e nt of atmospher i c  wat er v apor , water ,  a nd 

v eget at i o n  s amp l es t ak e n  at the  Pant ex P l ant and the  tr i t i um cont e nt of s i m i l ar samp l es tak e n  at 

b ac kgro u nd l oc at i o ns .  A l l atmospher i c  t r i t i um s amp l es ( 19 s t at i o ns s amp l ed wee k l y  or about 950 tota l  

s amp l e s )  d ur i ng 1981  were l ess t han  0 . 00 1  perce nt of  the Department of Energy ' s  Concentra t i o n  G u i des for  

t r i t i um i n  ai r .  E x p l i c i t  reference to t he  rout i ne measurements doc ume nt was added to  Sect i o n  3 . 2 . 6 . 1 .  

I n  add i t i o n to the s amp l i ng for t r i t i um descri bed abov e ,  e nv i ro rrne nt al doses res u l t i ng from t h e  

r e l ease  i n  1981 of 0 . 095  cur i e  o f  tr i t i um were ca l c u l ated u s i ng t he  A I RDOS-EPA comp u t er code . The 

c a l c u l ated 50-year dose commi tme nt to the max i mum exposed i nd i v i d u al was l ess than 0 . 01 mi l l i rem ( to who l e  

body, t he  org a n  recei v i ng t he  dose t h at i s  the h i ghest  frac t i o n  of t h e  Rad i at i o n  Protect i o n  St a nd ard s )  per 

ye ar of expo sure . Th i s  dose i s  l ess t h a n  0 . 001 perce nt of t he  500 m i l l i rem per year R ad i at i o n Protec t i o n  

S tand ard for members o f  t h e  pub l i c .  I t  can  b e  compared wi t h  the  est imat ed 106 m i l l i rem per year whol e-

body dose  from b ackgro u nd  r ad i at i o n to pers o ns l i v i ng i n  the P a ntex P l ant are a .  T he  who l e-body popu l at i o n  

dose from tr i ti um to the pers ons l i v i ng w i th i n  80 k i l ometers ( 50 mi l es ) o f  the Pantex Pl ant area . The 

whol e-body popu l a t i on 0 . 000002 pers on-rem . The who l e- body pop u l ation  dose caused by backqround rad i a t i on 

to th i s  s ame popu l a t i o n  was e s timated to be 30 , 600 person-rem i n  1 981 . The sma l l doses pre d i c ted by 

AIRDOS-EPA s uggest that rad i ol og i cal impacts from re leases o f  this sma l l amo u n t  o f  tr i ti um are i ns i g n i f i cant.  

As furt her i ns i ght on  the b as i s  for the  c o nc l u s i o n t h at the est i mat ed 0 . 1 - c u r i e-per-year re l ease i s  

i ns i g n i f i c a nt ,  the  next three p ar ag r aphs d i scuss  other sources of tr i t i um and tr i t i um fou nd i n  some 

c o nsumer product s .  

Tr i t i um i s  prod uced nat u ral l y  i n  the  e nv i ro rrne nt t hrough t he act i o n  of cosm i c  rays at the r ate of 

0 . 16-0 . 20 tr i t i um at oms per square cent i meter per seco nd ( NCRP 1979 ) . + Th i s  corres ponds  to  0 . 0077-0 . 0097 

att ocur i e  per square c e nt i meter per seco nd .  As s umi ng t h at th i s  g l o b al aver age rate is appro x i mat e ly  va l i d  

*MHSM 1983 : Wi l l i am A .  Laset er ,  " E nv i ronme nt a l  Mo ni t or i ng Report for Pantex P l a nt Cover i ng 1982 , "  Mas o n  

and H a nger-S i l as Mason Co . ,  I nc .  report MHSMP -83-1 1  March 1983 . 

**Laseter 1982A : Wi l l i am A .  Laseter , " Summary of On- S i t e  E nv i ro nm e nt a l  Mo n i tor i ng Dat a for Pant ex P l ant 

Coveri ng 1981 , "  M ason  and H a nger-S i l as Maso n Co . ,  I nc . ,  December , 1982 . 

***MHSM 1982 : W i l l i am A .  L as et er , " E nv i r o nme nt a l  Mo n i tor i ng Report for Pantex  P l a nt Cover i ng 1981 , "  Maso n 

and H a nger - S i l as M as o n  Co . ,  I nc .  report MHSMP-82-14 Apr i l 1982B .  
+NCRP 197 9 :  "Tr i t i um i n  t he  E nv i ronme nt , "  Nat i o nal  Co u nc i l o n  Rad i at i o n  Protect i o n  and Measurement s  report 6 2  

( 1979 ) .  
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for t he  Pant ex P l ant area ,  we es t imate  t h at dur i ng 1 year 0 . 09-0 . 1 1 c ur i e  of tr i t i um wo u l d  be nat u ra l l y  
produced by co smi c rays over any 3 ,  700-h ect are area ( an area equ al to the  P a ntex P l ant ) ,  o r  an amou nt 
roug h l y  equ a l  to t h at rel eased by Pant ex P l ant operat i o ns .  

The co nt r i b u t i o ns of the  tr i t i um re l e ased from nat ura l  proces ses a nd  from P a ntex P l a nt operat i o ns to  

tr i t i um- i n- a i r co nce ntr at i o ns arou nd Pant ex P l ant are expected to be sm a l l ,  comp ared to co nt r i b u t i o ns from 
other sources . Th i s  can  be seen from tot al g l obal  t r i t i um i nventor i es report ed by the NCRP ( 1 979 ) . The 
g l o b a l  i nventory of tr i t i um i n  1981 was es t i mated to be 1 . 2  b i l l i o n  c ur i es , of wh i c h  1 . 1  b i l l i o n  cur i es 
res u l t ed from atmospher i c  test i ng of nuc l e ar we apo ns , 70 mi l l  i o n  c u r i es c ame from nat ural  processes ,  and 
t h e  rema i nder from other sources . Ai r co nce ntr at i o ns of tr i t i um i n  t he  area aro u nd Pantex P l a nt can  t hen  
be  expected to be  domi nated by t r i t i um from wor l dwi de we apo ns f a l l out , wi th m i nor co nt r i bu t i o ns from 
nat ura l l y produced  tr i t i um and t r i t i um rel eased by Pantex P l a nt operat i o ns .  

Tr i t i um i s  used i n  l umi no us wr i stwatches , e i t her i n  t r i t i um- act i v at ed p a i nt u s ed o n  watch h a nds and 
numeral s ,  or i n  sea l ed sources beh i nd l i q u i d  crysta l  d i s p l ay ( L C D )  u ni t s . Accord i ng to the  NCRP ( 1 9 7 7 ) , * 
t he  aver age tr i t i um c o nt e nt per t i mep i ece u s i ng tr i t i ated p ai nt r a nged from 0 . 0013  to 0 . 0017  c u r i e .  The 
0 . 1 - c ur i e-per-year rel ease  from P a ntex  P l a nt operat i o ns is equ a l  to  the amo u nt of tr i t i um fou nd i n  60 to  
80  such  t i mep i eces . The  LCD l umi nous wr i stwatches co nt a i n up to 0 . 2 cur ie  of t r i t i um ( NCRP 197 7 ) . Thus ,  
t h e  amo u nt of tr i t i um re l eased annu a l l y  at  Pantex P l a nt i s  roug h l y  h a l f t h at fo u nd i n  o ne of these  
watc hes . Doses from t r i t i um re l e ases at  P a ntex P l ant ,  of course,  are  est i mated to  be  many orders of  
mag ni t ude  smal l er than  the  l im i t  because  of atmospher i c  d i spers i o n , and the  l o ng 1 -year rel ease t i me 
( wh i ch wou l d  res u l t  i n  the tr i t i um be i ng d i s persed i n  al l wi nd d i rect i o ns over t he  year, rat her t h a n  o ne 
perso n rece i v i ng t he  e nt i re re l eas e ) . 

P aragraph  I ( Requests c l ar i f i c at i o n  o n  c apab i l i t i es of ex i st i ng a nd  proposed f ac i l i t i es ,  a nd expressed 
some co ncer n over the def i ni t i o n  of a " no act i o n" a l ternat i ve )  

Sect i o n  2 . 1 . 2 provi des s ummary i nformat i o n about the  capab i l i t i es of exi s t i ng s truct ures a nd t he  
C urre nt Cr i t er i a app l i cab l e  to new co nstruct i o n . Ext e ns i ve add i t i o na l  det a i l o n  t h e  des i g n  requi reme nts 
for new c o nstr uct i o n  are spec i f i ed i n  t he  Departme nt of E nergy des i g n manu al c i t ed i n  t h at sect i o n .  
Sect i o n  2 . 2 . 1 . 4 ,  wh i c h def i nes Opt i o n  4 ,  was revi sed to i nd i c ate t h at Curre nt Cr i t er i a  wi l l  be met by 
f ac i l i t i es now u nder co nstruct i o n .  

Of t h e  f i ve fac i l i t i es t h at were st arted i n  1982 , o nl y  N o .  1 prov i des s i g n i f i c a nt wo r k l o ad capac i ty 
and i t  represents  more t h a n  40 perc e nt of the  tot al  $53 m i l l i o n  cost . Th i s  $53  m i l l i o n  i s  o n l y  abo ut o ne 
fourth o f  t he  comp l ete cost for opt i o n  1 .  I f  opt i on 1 were se l ected , projects No . 2 ,  3 ,  a nd 4 sched u l ed 
for co nstruct i o n  st art i ng i n  l at e  1983 ( s ee Tab l e  2 . 2 . 1- 1 )  wo u l d  represe nt a much more s i g ni f i c a nt 
i ncrease i n  wor k l o ad capac i ty .  S i nce t he  P l ant al ready exi s t s ,  opt i o n  4 tru ly  represents t he  best 
def i ni t i o n  of " no act i o n" where an o ngo i ng program co nt i nues as new p l a ns are de ve l oped . 

Th i s  def i ni t i o n  i s  s upported by the  Co u nc i l  o n  E nv i r o Tlllental  Q ua l i ty, wh i ch s tates " t he no act i o n  
a l ternat i ve may be thought  of i n  terms of co nt i nu i ng w i t h  the  pres e nt course o f  act i o n  u nt i l t h at act i o n  
i s  c h a nged" ( 46 F R  18027 ) .  

P aragraph J 

No response requ i red . 

*NCRP 1 97 7 :  " Rad i at i o n  Exposure from Co nsumer Products a nd Mi scel l a neous  Sources , "  Nat i o na l  Co u nc i l o n  
· Rad i at i o n  Protec t i o n  a nd  Meas ureme nts report 5 6  ( 197 7 ) . 
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DOE Response  to Tex as Dep artme nt of He a l t h  o n  Suppl eme nt al  Doc ume nt s  to t h e  

Draft E nv i ro rme nt al Impact St ateme nt for t he P a nt ex P l ant S i te ,  Carson Cou nty, Tex as 

DOE / E I S-0098-D 

The Supp l eme nt al  Documents are i de nt i f i ed by t h e i r  reference c i t at i o ns as u s ed i n  t he E nv i ronme nt al 

Impact  St ateme nt and t he i r subt i t l es t h at i nd i c at e  subj ect matter . 

B u h l  1 982 ; R ad i at i o n  Mo ni tor i ng and R ad i o l og i c a l Assessments of Rout i ne R e l eases  

Procedures for Leak  Test i ng Sea l ed Sources ( Co ncern expressed t h at t hese procedu res were not 

descr i bed ) 

Sea l ed sources co nt ai ni ng p l u ton i um ,  e nr i c h ed urani um,  a nd rad i oact i ve coba l t are prese nt at t h e  

P a ntex  P l ant . E a c h  p l u toni um and urani um source i s  l eak tested a n d  i nspected upon  rece i pt by wi p i ng t he  

source and ana l yzi ng t he  wi pe for  a l p ha  act i v i ty .  Care i s  t aken  t h at t he  wi pe i s  dry wh en  c o u nt ed to  

prev e nt absorpt i o n  of a l p h a  part i c l es by mo i sture . S i nce these  sources are o n ly  at  Pantex  P l ant for a 

short t i me ,  t hey are u s u a l l y  l e ak tested o nce . 

The rad i o act i ve coba l t sources are l eak t ested at l east every 6 mo nth s .  The l eak test i s  c apab l e  of 

detect i ng at l e ast 0 . 00 5  m i croc u r i e of removab l e  cont am i nat i o n .  

Repor t i ng of R ad i o l og i c a l  a nd Chem i c a l  D at a  for P l aya L ak e  No . 1 ( St ateme nt t h at rad i o l og i ca l  a nd  

c h em i c a l  d at a  shou l d  b e  presented i n  th i s  report ) 

The geohydro l og i c al d ata  h as been reported i n  P u rtymun 1982A . *  Th at report documents the  methodo l ogy 

a nd d at a  of t he  gro u nd wat e r ,  surface water , so i l ,  and sed ime nt s amp l i ng performed i n  determ i ni ng 

pot e nt i al geohydro l og i ca l  transport of c h emi c a l s and r ad i o nuc l i des . 

Atmospher i c  Tri t i um ( Co ncern t h at atmospher ic  tr i t i um s amp l i ng was not i nc l uded i n  t he  spec i a l 

s t ud i es )  

Res u l ts of the ro ut i ne mo ni t or i ng program for t r i t i um were c o ns i dered comp l et e .  Add i t i o nal  

d i sc uss i o n  of tri t i um was pro v i ded i n  t he  respo nse to t he  Tex as Dep artment of He a l t h  comme nt , p aragraph H .  

Dewart 1982 ; D i spers i o n  Ana lys i s  for Post u l ated Acc i de nts  

Base  Maps ( Quest i on  about use of p art i c u l ar sca l e for d i scus s i o n top i c )  

The s ame b ase maps were u sed for al l d i scus s i o ns .  Th i s  was d o ne u nder the  ass umpt i o n t h at u s i ng t he  

s ame base  map s i n  a l l doc ume nts  wo u l d  be  l ess  confu s i ng to t h e  major i ty of readers . T he  soc i oeco nom i c  

d i scuss i o ns req u i red a n  80-rni l e  ( 130-k i l ometer )  rad i u s ,  a nd  t h i s  rad i us was u s ed u ni formly on  a l l b ase 

maps . 

*Purtymu n 1982A : W .  D .  Pu rtym u n ,  N .  M .  Becker , and Max Maes , " Supp l eme nt ary Doc ume ntat i o n  for an 

E nv i ro nme nt al Impact Stat eme nt Reg ard i ng the Pantex P l ant :  Geohydro l og i c  I nvest i g at i o ns , "  

Los Al amos Na t i ona l  Labora tory report LA-9445-PNTX-H ( 1 982 ) .  
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P urtym u n  l982A;  Geohydro l og i c  I nvest i gat i o ns 

Agr i c u l t u r a l  Water U s age ( Quest i o n  on why a comprehens i ve st udy of i rr i g at i o n water was not 

performed ) 

T h i s  q uest i o n i s  answered by t he  response to t he  Tex as P arks and W i l d l i f e  Dep artme nt . 

P urtymu n 1982 B ;  Geohydro l ogy 

F i gure Showi ng Contours  on Top of Aqu i fer ( Quest i on about v a l i d i ty of co nc l u s i o ns drawn from f i g ure ) 

The l a nd s urface i s  c l ose e no ugh to f l at to draw correct co nc l u s i o ns from t h i s  f i g ure . The f i gure  

was  taken  from a Tex as Dep artme nt of Water Resources report ; however ,  the  c i t at i o n ' s date  shou l d  h ave bee n 

1979 . Th i s  document wi l l  not be repub l i shed to correct t h i s  mi nor error . 

S o l i d  Waste L a ndf i l l  Areas ( Co ncern about pos s i b l e  b ur i al  of rad i oac t i ve wast e )  

No rad i oact i ve wastes are b ur i ed i n  any of the l andf i l l  areas . Al l rad i o act i ve wastes are p ack aged 

and s h i pped to the Nevada  Te st Si t e  for d i sposa l . 

B r i ne Co nt ami nat i o n  of Aqu i f ers ( Quest i o n  about how aq u i fers c o u l d  be co nt am i nated by br i nes i n  

s urface p i t s  whe n  st atements  are made t h at v i rt u a l l y  no c h a nce  of aq u i fer cont am i nat i o n  ex i s ts  at the  

P a nt ex P l a nt )  

The hydro l og i c  s ett i ng at P ant ex P l ant i s  e nt i re l y  d i fferent t h a n  i n  the P a nh and l e  o i l  a nd  g as f i e l d .  

Th i s  i nformat i o n  was i nc l uded to  prov i d e a reg i o nal c o ntext . The oi l f i e l d  bri nes were d i sposed of i nto  

p i ts i n  t he  area  of Ske l l ytown,  P ampa,  a nd  Lefors . The Oga l l a l a  Format i o n i n  t h at p art of the  P a nh and l e  

o i l  a nd g as f i e l d  i s  th i n  or abs e nt , str i pped off by eros i o n ,  and i s  not cons i dered a n  aqu i fer t o  s upp ly  

water for  i ndustr i a l , domest i c ,  mun i c i p a l , or  agr i c u l t ural uses . " C o nt ami nat i o n of grou nd  wat er by  o i l 

f i e l d  br i nes has bee n i n  s ha l l ow aqu i fers ( l ess  t han  100 ft ) where the  so i l i s  s andy.  The Panhand l e  o i l 

a nd  g as f i e l d  was deve l oped i n  a be l t  of h i g h l y  m i nera l i zed waters . As a c o nsequence i nd u stry h ad to  

obt a i n wat er outs i d e  th i s  be l t  for  most i ndustr i a l use  and mu n i c i pa l  suppl y . "  ( See  Tex as Water Comm i s s i o n  

B u l l et i n  640 2 ,  1964 ) . The depth t o  water at t h e  P a nt ex P l ant i s  over 90 meters ( 400 feet ) w i t h  the upper 

sect i o n  of the  Og a l l a l a  Format i o n  co ns i s t i ng of re l at i ve l y  impermeab l e  s i l t s and c l ays . 

Sch nurr 1982B ; A Descr i pt i o n of F ac i l i t i es and E s t i m at i o n  of Resource Req u i rements 

Termi nat i o n  of N u c l ear Weapo ns Operat i o ns ( Quest i o n about t he Dep artme nt of E nergy ' s  respons i b i l i ty )  

Th i s  E nv i r onmental  Imp act St at ement does not att empt to  ana lyze and eva l u ate  the  pos s i b l e  

a l ter nat i ves t o  the  Nat i o n ' s  nuc l ear defe nse po l i c i es ,  for examp l e ,  the  a l t er nat i ve o f  putt i ng " a  freeze 

on  product i o n, test i ng ,  and dep l oyment of nuc l ear we apons . "  The s t at eme nt does not as s ess the  

e nv i ro rme nt a l  imp acts  of the U . S .  nuc l ear defense pol i cy ,  but rather focuses o n  t h e  s i te-spec i f i c  

e nv i ro rme nt al imp acts of c o nd uc t i ng nuc l ear weapons product i o n ,  ma i nte na nc e ,  mod i f i c at i o n ,  surve i l l a nc e ,  

and ret i reme nt operat i o ns at Pantex  P l ant and/or e l sewhere .  
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U . S .  defense  pol i cy and nuc l ear weapo ns req u i rements i n  support of t h at po l i cy restr i ct al t er nat i ves 

as to the Dep artme nt of E nergy ' s  nuc l ear we apons operat i o ns .  However ,  t he  co nverse is  not true . The 

Dep artme nt of E nergy ' s  product i o n  of nuc l e ar weapons does not forec l ose opt i o ns wi t h  respect to  the 

over a l l U . S .  nat i ona l defense program .  

Dec o nt am i nat i o n  a nd Demo l i t i on ( Co ncern about wh at work wou l d  need to be  performed and wh at i t  wou l d 

cost ) 

An est i mate of the  cost of deco nt ami nati ng and demo l i s h i ng the P a ntex P l ant was prep ared for t he  

E nv i ronme nt al  Impact St ateme nt . Th i s  est i mate assumed t h at t h e  ent i re are a wo u l d  be deco nt ami nated and 

a l l b u i l d i ng mater i a l s  wou l d  be remove d .  The grou nds wo u l d  then  be retu r ned to farmi ng or used for other 

i ndustr i a l purposes . 

The est i mate was b ased o n  a f i gure of $6 . 5g per squ are foot for demo l i t i o n  ( $4 . 6g per s q u are foot for 

l abor and $ 1 . go per squ are foot for materi al s ) . Decontam i nat i o n  costs were assumed to  be 10 perc e nt of 

the demo l i t i o n  cost p l us a m i nimal  amo u nt for materi al cost s .  The general  c l e anup costs were assumed t o  

be  2 0  perce nt o f  the  deco nt ami nat i o n  costs . Typ i c al c o nstruc t i o n  markup  rates were used . 

The i nt e nt of t h i s  a n a l ys i s  was to prov i de a rough est imate of the cost of decont am i nat i o n  and 

decomm i s s i o n i ng . A more accurate est i mate wou l d  requ i re a det a i l ed study of construct i o n  p l ans for al l 

f ac i l i t i es ( more t han  200 b u i l d i ngs ) . The s i mp l i f i ed procedure was j udged to be s at i sf actory for u se i n  

the  E nv i ronment a l Impact St ateme nt . 

We nze l 1g82A ; Agr i c u l t u r a l  F o o d  Cha i n R ad i o l og i c al Asses sment 

Potent i a l Crop C o nt am i nat i o n  ( Co ncern t h at crops and i rr i g at i o n water sho u l d  be s amp l ed a nd ana l yzed ) 

Crops grown o ns i te  and water from o ns i te  were s amp l e d .  The det a i l s  of t hese stud i es are prese nted 

l ater  i n  the  s ubject report . Add i t i o na l  re l ated d at a  on  so i l s  a nd g arde n  produce  are g i ve n  i n  Buh l  1g82 . *  

The resu l ts of these s t ud i es show no l eve l s of t r i t i um ,  uran i um, or p l uto ni um above b ac kgro u nd  l evel s i n  

food s t uffs . Th e so i l samp l es showed no off s i t e  l eve l s of uran i um or p l uto n i um above backgr o u nd ; so i l s  

co l l ected at t he f i ri ng s i tes d i d  show e l evated urani um, as expected . I n  add i t i o n  to these spec i a l 

s tud i es ,  rout i ne mo ni tor i ng at P a ntex  P l ant samp l es  ai r ,  so i l ,  wat er ,  veget at i o n , and wi l d l i f e .  The 

res u l ts of t h i s  mo ni tori ng program are p u b l i shed annua l l y  i n  a surve i l l a nce report ( MHSM 1g82 , MHSM 1 g83 ) . 

W i ggs 1g82A ; A Comp ar i s o n  of Cou nty and S t at e  C a ncer Mort a l i ty Rates  

Study Des i gn ( Co ncern expres sed about study des i g n ) 

When t h i s  i nvest i g at i o n  was de s i g ned to study cancer mort a l i ty rates i n  the  co u nt i es near the P a ntex  

P l ant , three rates  were cons i dered for comp ar i s o ns : ( 1 )  U . S .  c ancer mort a l i ty rates ; ( 2 )  poo l ed cancer 

*Buh l  1g82 : T .  B uh l , J.  Dewart , T .  Gu nder s o n ,  D .  Tal l ey ,  J.  Wenze l , R .  Romero , J.  Sa l az ar , and D.  Van  E t ten , 
" Supp l emen tary Documenta t i on for an  E nv i ronmenta l  Impact Statemen t Regard i ng the Pan tex P l a nt :  Rad i a t i on 

1-lo n i tori ng  and Rad i o l og i c a l  Assessment of Rou t i ne  Re l eases , " Los  .�. l amas �!a t i ona l  Laboratory report 

LA- g445- PNTX-C ( 1g82 ) . 
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mort a l i ty rates for a group of s i m i l ar Texas  count i es ;  and ( 3 )  Tex as state rates . U ni ted States rates 

were not cons i dered the  most des i rab l e  bec ause c a ncer r ates v ary by geograp h i c  reg i o n . Therefore ,  U n i ted 

St ates rates m i g h t  not be a good comp ar i s o n  for cancer mort a l i ty amo ng Tex as res i d e nts . 

The use of pool ed cou nty rates as a bas i s  for compar i so n  h ad t h ree major prob l ems . F i rs t ,  i t  was 

very d i ff i c u l t to sel ect appropr i ate co u nt i es for comp ar i so n  bec au se  numerous factors ( ava i l ab i l i ty of 

med i c al s er v i ces , i nd u str i a l i z at i o n ,  pop u l at i o n d e ns i ty, etc . )  c an i nf l uence a co u nty ' s  c a ncer mort al i ty 

rat e .  These factors often a ffect cancer rates for va r i o u s  anatomi ca l  s i tes d i fferen t l y ,  wh i c h compound  the  

d i ff i c u l ty for mak i ng meani ngfu l  mort al i ty comp ar i so ns for  many c a ncer s i tes . Seco nd ,  the  age-spec i f i c  

cou nty c a ncer mort a l i ty rates (wh i ch are req u i red t o  poo l cou nty rates ) were not av a i l ab l e  at t h e  t ime of 

the st udy. Th i rd ,  poo l ed cou nty rat es wou l d  be b ased on a re l at i ve ly  smal l popu l at i o n  b ase and h ave a 

l arge associ ated s tand ard error . Th i s  p rec l udes u s i ng  a s i n g l e  county ( e . g . , Arms trong ) as a usefu l  

compar i so n .  

Tex as state  rates were adopt ed because t hey were co ns i dered more repres e nt at i ve o f  t h e  st udy 

popu l at i o n  t h a n  Un i t ed St ates rates and because t hey are more stab l e t h a n  cou nty rates . I t  was recog ni zed 

t h at compar i so ns w i t h  Texas stat e  rat es were not i d eal ; h owever,  for the purpose of t h i s  st udy the Tex as 
rates were co ns i d ered s u i t ab l e .  Importa nt  confound i ng factors l i ke a g e ,  sex , and race were contro l l ed by 

t he  use of sex- and race-spec i f i c  age- spec i f i c  r ates . Another import ant f act or ,  pop u l at i o n dens i ty, was 

s i m i l ar ,  al t hough  not i de nt i c a l , i n  both t he  st udy reg i o n  and the e nt i re stat e .  I n  pract i c e ,  mod erate 

d i ffere nces i n  popu l at i o n  d e ns i ty do not g reat l y  affect mort a l i ty rate comp ar i s o ns .  Th i s  is espec i a l l y  

true  i n  t h i s  i ns tance  becau se  both t he  State of Tex as and t he  co u nt i es i nc l uded i n  t h e  st udy wo u l d  be 

grouped s i m i l ar l y  w i th respect to urban i z at i o n  i n  most ana l ys es . F i nal l y, the poss i b l e  c o nfou nd i ng effect 

of  eth ni c i ty on mort a l i ty comp ar i s o ns was co ns i d ered . However , the perce nt age  of perso ns of H i s p a ni c 

descent was l ower i n  the  st udy areas t han  i n  the  state of Texas . The h i g her percent age of H i sp ani cs i n  

t h e  state of Tex as rates wou l d  act to  h i gh l i ght  h i gh morta l i ty rates for most  cancer typ es near t he  Pant ex 

P l a nt because c a ncer mort a l i ty i s  g e neral l y  l ower among H i s p a ni cs .  However, t he  oppos i te wou l d  be true  

for  l i ver and stomach c a ncer , wh i c h  are k nown to  be  more freq uent amo ng Hi s p a ni c popu l at i o ns .  Th e 

d i ff i c u l ty i n  obt a i ni ng accurate ce nsus cou nts of H i span i c  res i d e nts i n  the  State and by the county 

prec l uded  ana lys i s  o f  th i s  poss i b l e  effect of  ethn i c  vari a t i on on cancer ra tes . 

The d ata  t h at served as a b as i s  for the  ana l ys i s  d i d  not i nc l ude rates for per i ods before 1950 . 

I ndeed , pre- 1 950 data  was not genera l l y  av ai l ab l e  and wo u l d  be of l i m i t ed usefu l ness as a base l i ne because 

of the t reme ndous c h anges i n  med i ca l  c are a nd  c a ncer report i ng over t he  p ast 40 years . The per i od 1950-

1959 is cons i d ered a more appropr i ate base l i ne bec ause the l o ng l at e nt (or i nduct i o n ) per i od assoc i ated 

w i t h  c a ncer prec l udes any i nf l uence from P l ant operat i o ns ( beg i nni ng i n  195 1 )  on c a ncer mort a l i ty at t h e  

P a nt ex P l ant . Further , the  rec e nt l y  comp l eted ana lyses of worker mort a l i ty pro v i des a muc h more sens i t i ve 

measure of h ea l th effects rel ated to P l ant operat i o ns bec ause occ u p at i o nal expos ures to rad i at i o n and 

chem i c a l s wo u l d  be h i g h er t h a n  any offs i t e  amb i e nt exposures (Acqu ave l l a , 1982 ) . * I n  th i s  co nt ext , t he  

st udy of  cou nty mort a l i ty r at es sho u l d  be  cons i dered pre l i m i nary to the  more def i ni t i ve work force study .  

*Acquavel l a  1982 : J .  F .  Acq u ave l l a , L .  D .  Wi g gs , R .  J .  Waxwe i l er ,  D .  G .  l�acdo ne l l ,  and G .  S .  W i l k i nson ,  

" S u p p l eme ntary Document at i o n  for  an E nv i ro nme nt al Imp act Statement Regard i ng t he  P a nt ex P l ant :  

Occ u p at i o na l  Work  Force Mort al i ty St udy, " Los Al amos Nat i o na l  Laboratory report LA-9445-P NTX-Q 

( December 1982 ) . 
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The res u l t s  of the work  force st udy showed t h at mort a l i ty i s  s i g n i f i c ant l y  l ower t h an expected among 

P antex P l ant wor k ers . Moreover , l ength of emp l oyment , t i me s i nce f i rst emp l oyment , or r ad i at i on exposure 

d i d  not affect e i t h er the frequency or cause-spec i f i c  d i str i bu t i on of worker mort al i ty .  Th u s ,  general 

popu l at i on effects from P antex P l ant operat i ons are h i gh l y  u n l i k e l y .  I n  any event ,  t h e  stat i st i c al 

detect i on of v a l i d  general popu l at i on effects was probab l y  opt i m i zed by u s e  of the  Texas  St ate r ates as a 

b as i s  for comp ar i son . 
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G len E .  Roney 
IV. 0. Bankston 

Austin. Texas 

Charles E .  Nemir 
Executive Director Lonnie A .  "Bo" Pilgrim 

Louie W e l c h  
February 1 8 ,  1 983  

Mr . Harden W i edemann , D i rector 
Governor ' s  Off i ce o f  P l ann i ng and  

I ntergovernmental  Re l at i ons  
P .  0 .  Box 1 3561  
Aust i n ,  Texas 787 1 1 

Dear Mr . W i edemann : 

TEXAS WATER COM M I S S I O:\ 

Lee Il . ,f,l . Biggart ,  Chairman 

Felix M c D o nald 

John D .  Stover 

RECEIVED 
F � 8  l- �  1983 

OFFICE OF THE GOVERNOR 
O.M.B./O.P.i .R. 

RE : U . S .  Department of E nergy - Draft E nv i ronmental I mpact Statement  ( DE I S )  
Rel ati ve t o  Government-owned  P antex P l ant  S i te ,  Amari l l o ,  Texas . 
Report No . DOE / E I S-0089-D .  December 1 98 2 .  

I n  response t o  your memorandum of  J an uary 2 9 ,  1 983 , members o f  t h e  Texas Depart
ment of Water Resources ( TDWR ) s t af f  h ave rev i ewed the  s ubject DE I S  wh i ch 
e va l u ates and  j us t i f i es the Department o f  E nergy ' s  proposed act i on to c ont i nue  
n u c l e ar weapons  operat i ons  and  t o  construct add i t i ona l  f ac i l i t i es for n u c l ear 
weapons operat i ons  at t he  P antex P l ant , l oc ated i n  the  Panhan d l e  of Texas  i n  
Carson County , near the  C i ty of Amari l l o .  

We offer the  fo l l ow i ng s taff revi ew c omments  from the  standpo i n t  of our  respon 
s i b i l i t i e s  rel ati ve t o  water resources p l ann i ng ,  devel opment , and reg u l at i on ,  
and  t he governmental i nteragency rev i ew req ui rements o f  Federal Execut i ve Order 
1 2372 : 

1 .  Reference i s  made t o  DE I S  secti on  3 . 2 . 2 . 1 , page 3- 1 3  reg ard i ng Permi t 
N o .  02296 , i ssued  by the Texas Dep artment of Water Resources to the  
U . S .  Department of  E nergy P antex P l ant  on May 1 9 ,  1 980 , author i z i ng 
the  d i sposa l  of spec i fi ed wastewater s ,  pursuant  t o  t he  prov i s i ons  o f  
C h apter 2 6  of  t h e  Texas W ater Code .  I n  v i ew of t h e  fo l l owi ng  s pec i al 
pro v i s i on i n  secti on VI of  Perm i t  N o .  02296 , we suggest that the 
d i scu s s i on i n  the  D E I S  be expanded t o  c l ar i fy whether the  proposed  
addi t i ona l  fac i l i ti es at t h e  P antex P l ant  wi l l  res u l t  i n  c h anges  to  
t he permi tted quanti ty ( i . e . , 600 , 000 g al l on s  per d ay ) , q ua l i ty ,  and  
poi nt  of  d i sch arge ( s pec i f i e d  in  sect i on V of  Perm i t  No .  02296 ) of  
i nd u s tr i a l  and domesti c  wastes  d i sc h arged at the  P l ant , or  re s u l t  i n  
other c h anges i n  spec i f i ed quant i tat i ve s pec i al pro v i s i on s  o f  t he  
Permi t :  

" 8 .  I n  the  e vent the  i ndustr i a l  operat i on s  at the  P antex P l ant  are 
expanded , the perm i t tee s h a l l n ot i fy the Texas Department of  Water 
Re sources  and s u bm i t  an  app l i c at i on for an amended perm i t  i f  t he  
quanti ty and  qua l i ty of  t he  d i sch arge w i l l  be c h anged  due  to  
add i t i on o f  i ndustr i al fac i l i t i e s . "  
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2 .  Reference i s  made to DE I S  Sect i on 3 . 2 . 3 . 1 ,  page 3 - 1 6  regard i n g  " permi t 
304 5 9 "  pert a i n i ng to the han d l i n g and d i sposal  of h az ardous and tox i c  
s o l i d  wastes g e nerated at t h e  P arte x  P l ant . T o  b e  accurat e ,  we 
s � g g e s t  t h at the expres s i on " State of Texas perm i t  30459"  be rev i s e d  
to read " T e x a s  Department of Water Resources I n dustri al Sol i d  W a � t e  
Reg i strat i on No . 30459 . "  The reg i strat i on of d at a  r e l at i ve to i n d u s 
tr i a l s o l i d  w B s t e s  a n d  t h e  a s s o c i ated d i s po s a l  fac i l i t i es i s  n o t  a 
permi t ;  i t  does not c on s t i tute author i z at i on of t h e  reg i stered wastes , 
d i s p o s a l  faci l i t i e s ,  or t h e  operat i on pert a i n i n g t h eret o .  T h e  reg i s 
trat i on does , h owever , ref l ect a comp < ny ' s  respons i b i l i ti es for 
c omp l y i n g  w i t h  TDWR Sol i d  Waste Management Ru l e s  pert a i n i ng to s h i p p i ng 
and reporti ng requi remen t s  for C l as s  I and C l as s  I I  wastes and d ee d  
recordat i on req�i rements for u l t i mate d i sposal  faci l i t i es .  The reg i s 
t rat i on a l s o  prov i de s  t h e  State and Federal reg u l atory an d management 
agenc i e s ccncern ed , acc e s s  to stored i nformat i on pertai n i n g  to i n d u s 
tri a l  s o l i d  w a s t e  management , i n  order to c �rry o u t  t h e  State reg u l a
t ory prog ram pursuan t  to req u i rement s  of t h e  Federal Resources Conser
v at i on and Reccvery Act and t h e  Texas  Sol i d  Waste D i s p o s a l  Ac t .  Gener
ators of i ndust r i al s o l i d  wastes i n  Texas h ave a cont i n L i ng respons i 
b i l i ty to pro v i d e  t h e  TDWR wi th a wri tten not i c e  of any changes i n  
waste �an agement . Waste �an agement at each fac i l i ty i s  revi ewed �Y 
the TDWR st aff for comp l i ance  w i t h  the Ru l e s  of TDWR ard the prov i s i on s  
o f  t h e  Texas Sol i d  Waste D i s po s a l  A c t  and t h e  F eder a l  Resourc e and 
Reco very ard  Co�servat i on Act . Th� i nformati on col l ected from �aste 
generators prov i d es a data base  for s o l i d  waste management p l anni ng , 
e s pec i a l l y  i n  a s se s s i ng f ac i l i ty needs and pred i cti ng quant i t i e s of 
wastes generate d .  ( REFERENCE : Subch apter I I I  B of V o l ume I I  of the 
SOL I D  WASTE MANAGEMENT PLAN FOR TEXAS , 1 980- 1 986 . Texas De� artment 
o f  Water Resources ,  J a n uary 1 981 ) .  Henc e ,  we s u g g e s t  t h at the DE I S  
i nc l ude a s s u rance that TDWR w i l l  be not i f i e d  i f  t h e  propo s e d  add i 
t i on a l  f ac i l i t i e s  at the Pantex P l ant w i l l  re s u l t  i n  c h an g e s  i n  t h e  
type s , q�anti t i es ,  an d methods of man agement of the i ndustr i a l  s o l i d  
was tes , pre v i ous l y  reg i stere d .  S i mi l ar l y , nct i f i cati on s h ou l d  be 
g i ven i f  any new w aste s , not prev i o u s l y  reg i s tere d ,  w i l l  be generated 
a s  a re s u l t  of p l ant expans i on .  A permi t m ay be requi red for new 
h az ardous waste man agement act i vi t i e s . 

3 .  Reference i s  made t o  t h e  e v a l u a t i on o f  i ndustri a l  s o l i d  wvste handl i n g 
and d i s p o s a l  presented � n  DE I S  sect i on 3 . 2 . 3 . 1 ,  pages 3 - 1 6  and 3 - 1 7 .  
T h e  TDWR s t aff b e l i eves that t h e  eval uati on i n  t h e  DE I S  s ho u l d be 
re v i s e d  s o  a s  to refl ect a c areful  c on s i derat i on of t�e TDWR r u l e s  as 
a pp l i c a b l e .  T h e  fol l ow i ng s u�12 r i zes  t h e  T DWR st aff revi ew of t�e  
s o l i d  w a �te m< n agement f ac i l i ti es b a s e d  on i nformat i on prov i d ed by 
P &ntex i n  t h e  c u rrent I n� u s tr i a l  Sol i d  Waste Reg i strat i on N o .  304 5 9  and 
t h e  P art A haz ardous  Waste Perm i t  Ap� l i c at i on form . 
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( l )  Neutral i z at i on - Evaporat i on P i t  ( Regi strati o n  N o .  3045g , Faci l i ty 
No . 1 ) .  
The hypal o n - l i ned pit is  s hown to rece i ve a C l as s  I I  waste stream 
( W aste Code 200830 ) .  The P art A app l i cati on does not s h ow t h i s 
faci l i ty a s  be i ng u s e d  for hazardous waste managemen t .  P l ease 
n ote t h at if  the pH of the s tream i nto pond ever fal l s  bel ow 2 . 0  
s t andard u n i t s  o r  i f  t he concentrat i on s  of met al s l i sted u n der 40 
CFR 26 1 exceed the l i m i t s  of EP toxi c i ty the un i t  wo u l d appe ar to 
b e  a h az ardous waste man agement un i t ,  thus s u bject to appl i c ab l e  
reg u l ati on s .  

( 2 )  Open Contro l l ed I nc i nerat i on S i te ( Regi strat i on 3045g Faci l i ty 
No . 4) 
Accordi ng to the fac i l i ty P art A Hazardous Waste Perm i t  
Ap p l i c at i on , h i g h exp l o s i ve contam i nated s o l vents a n d  waste 
materi a l s are burned at the " B u r n i ng Groun d . "  P l ease note t h at 
open burni ng a l l owed under TAC Sect i on 335 . 386 app l i e s  on l y  to 
waste materi al s wh i ch have the potenti al to deton ate a s  defi ned by 
t h at paragraph and whi ch c an not be s afe l y  d i sposed cf through 
other modes  of proce s s i n g .  T h i s wou l d  apply  t o  wastes c u rrent l y  
bei ng ge nerated a s  wel l a s  was te s  generated a s  a re s u l t o f  any 
expan s i on at thi s fac i l i ty .  

( 3 )  Landfi l l  ( Reg i strat i on Fac i l i ty 2 )  
Although the reg 1 strat 1 on f1 l e  1 ndi c ates on l y  C l a s s  II  and  I I I  
wastes are p l aced i nto thi s fac i l i ty ,  we u nder stan d  t h at res i dues 
from i nc i nerated wastes al so are c o l l ected and l andfi l l ed . We fee l 
t h at the p l acement of any h a z ardous s u b stances i nto the l andfi l l  
wi l l  req u i re comp l i ance w i t h  the hazardo u s  waste r u l e s . We 
recommend t h at Pantex test t h e s e  res i dues  to determi ne thei r 
h azardous c h aracteri st i c s ,  i f  any , and rev i ew the waste management 
system to determi ne i f  res i d u e s  from any l i sted h az ardo u s  wastes 
are p l aced i n  the un i t .  

( 4 )  Retent i on Ba s i n ( P l aya L ak e )  
No haz ardo u s  character 1 s t 1 c s  were noted i n  t h e  n umer ous an a l yses 
of was tewater wh i ch i s  d i s ch arged to the P l aya . However , if  l i sted 
hazardous wastes are managed i n  any s o l i d  waste management u n i t 
wh i ch d i sch arg e s  to the p l ay a ,  the p l aya wou l d  appear to be subject 
to the h a z ardous waste reg u l at i on s .  

I t  s h o u l d  b e  noted t h at RCRA ground -water mon i tori ng was to have been i n  effect 
by November 1 g ,  l g8 l  at a l l app l i c ab l e  hazardous waste faci l i t i e s .  Th erefore , 
i t  i s  s ugge sted that the DE I S  ref l ect the fact that the P antex faci l i t i e s h ave 
been screened to en s u re t h at appropri ate act i ons  h ave been taken to bri ng the 
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P antex waste operat i ons  i nto  comp l i ance  w i th  app l i c ab l e  State and federa l  l aws 
a nd regu l at i ons . 

S i ncere l y ,  

/ l  ' __;  / . . ' /\  I // . --- , ,  _ . I � I  . � 
_ .,.(__..(.... L !\. · � -- ·'( {, /,_/ '- "- '- · 

' •  ' Char l es  E .  Ne rr.i r ! r"...-
Executi ve D i r ec tor 
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DOE Respo nse  to Texas Dep artme nt of Water Reso urces o n  t h e  

Draft E nv i ro nme nt al Imp act St ateme nt for the  P antex P l ant S i te ,  Carson  C o u nty, Texas 

DOE ! E I  S-0098-D 

1 .  Perm i t  No . 02296 ( Co ncern expressed over whether t he proposed act i o n  wi l l  res u l t  i n  c h anges to  t he  

perm i tted q u a nt i ty,  q ua l i ty,  or poi nt s  of d i scharge , or  res u l t i n  other  ch anges t h at v i o l ate  t he  perm i t )  

Sect i o n 4 . 1 . 2 . 1  h as been mod i f i ed to expl i c i t l y s t ate  t h at no s i g ni f i c a nt c h ange i n  e i t h er 

q u a nt i t i es ,  q ua l i ty ,  or po i nts of d i s ch arge  i s  expected from any opt i o n .  

Proposed Project 8 ( Al ter nate E nergy Source Project )  i n  the  Draft E nv i ro nmental  I mp act St ateme nt 

( Sect i o n  2 . 2 . 1 . 1 )  has  been c hanged from a coal -f i red to a natura l - g as-f i red power p l ant . The  P a nt ex P l ant 

wi l l  not i fy t he Tex as Dep artme nt of Water Resources co ncern i ng poss i b l e  c h anges i n  P ermi t No . 02296 . 

The D amaged We apo n Comp l ex ( p art of Project 2 )  i n  t he Dr aft E nv i ro nme nt al Imp act St at eme nt 

( Sect i on 2 . 2 . 1 . 1 )  wi l l  not  be b u i l t . There fore , i t  wi l l  not affect  Permi t No . 02296 . 

Al l the  other proposed proj ects are mech ani c al assemb ly f ac i l i t i es or rep l aceme nts of ex i st i ng 

fac i l i t i e s ,  so t hey wi l l  h ave m i n ima l  effect o n  t he  quant i ty,  qual i ty ,  a nd po i nt s of d i sc h arge of the  

l i qu i d  eff l u e nts ( spec i f i ed i n  Sect i o n V of  Perm i t  No .  02296 ) . The P a nt ex P l a nt wi l l  not i fy the  Texas 

Dep artme nt of Water Resources i f  any proposed project res u l t s  i n  c h anges i n  l i qu i d  eff l ue nts  t h at wo u l d  

not meet the  pro v i s i o ns of Permi t  Number 02296 . 

2 .  Permi t N o . 30459 ( C i t at i o n  of perm i t  needs correct i o n,  a nd t he Texas Departme nt of Water Resources 

needs  not i f i c at i o n  if  t here are ch anges i n  t he  types , q u a nt i t i es ,  or methods of ma nageme nt of the 

i nd u stri al s o l i d  wastes ) 

Sect i on 3 . 2 . 3 . 1  h as been mod i f i ed as requested . Any ch anges i n  the  typ e s ,  q u a nt i t i es ,  or methods of 

manageme nt of i ndustri a l  so l i d  or h azardous wastes th at h ave bee n pre v i o u s ly  reg i stered wi l l  prompt l y  be 

brought to the  atte nt i o n  of the  Texas Departme nt of Wat er Resources . L i kewi s e ,  not i f i c at i o n  wi l l  be g i ve n  

i f  any new wastes , not pre v i o u s l y  reg i stered , are generated a s  a res u l t  o f  p l a nt exp ans i o n  or operat i o nal 

c h a nges i n  t he fut ure . 

3 .  I nd u str i a l  So l i d  Waste ( Careful  cons i der at i o n  of t he  Texas Dep artme nt of Water Resources r u l es for 

s o l i d  waste h a nd l i ng and d i spo s a l  i s  necessary ) 

Represent at i ves from t he P a ntex P l ant h ave mai nt a i ned c l ose c o nt act with  the  Texas Departme nt of 

W ater Resources co ncer ni ng grou nd-water mo ni tori ng req u i rements purs u a nt to So l i d Waste Reg i st r at i o n  

N o .  30459 .  Texas Departmen t  of  Water  Resources s taff i nd i cated that mon i tor i n g  wou l d  not  be  req u i red i f  

the was tes  were nonhazardous o r  i f  there were a l ow potent i a l  for m i grat i on of was tes i nto water supp ly  wel l s  
or s u rface waters ( Jo h nson  1983A ) . *  Subsequent anal yses a nd  i nformat i o n  h ave been  prov i ded to the  l ex as 

Dep artme nt of Water  Re sources s howi ng t h at no h azardou s  wastes  ( as def i ned by 40 CFR 261 )  are d i sposed of 

*Jo h ns o n  1983A : G .  W .  Joh nson ,  Amari l l o  Ar ea  Off i ce Dep artment of Energy, "Grou nd Water Mo ni tor i ng 

Requ i reme nts , "  l etter to C .  R .  Mi ertsc h i n ,  Texas Department of Wat er Resources ( March 2 ,  1983 ) . 
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at t he  Pantex P l ant ( Joh nso n 1983B ) . * Pantex P l ant waste operat i o ns are mo ni tored to e nsure t h at 
appropr i ate act i o ns wi l l  be t aken to mai nt a i n t hese operat i o ns i n  compl i a nce w i t h  app l i c ab l e  s tate and 
Federal  l aws and regu l at i o ns .  

( a ) Neutr a l i zat i o n- - E v aporat i o n  P i t  ( C o ncern t h at t h i s  f ac i l i ty may be h a nd l i ng h azardous waste ) 

The n i t r ate mi xt ure from the  h i g h -exp l os i ve synthes i s  fac i l i ty i s  neutra l i zed w i t h  c au st i c  before 
be i ng pumped i nto  a p l ast i c  membr ane- l i ned p i t . Ana l ys i s  of the  eff l u e nt water  from the  p i t  i nd i c ates no 
pro b l ems wi th tox i c  met a l s .  See Tab l e  XX i n  L aseter 1982 . ** 

( b )  Ope n Cont ro l l ed I nc i nerat i o n  S i te ( Co ncern  t h at mater i a l s  not cov ered by perm i ts were b e i ng 
b urned at the  i nc i nerat i o n s i te )  

H i g h -exp l os i ve-cont ami nated so l vents are ev aporated i n  t a nk s .  The dry res i due c o nt a i ni ng h i g h 
exp l o s i ve that  remai ns aft er ev aporat i o n  i s  bur ned . Perm i s s i o n  to burn  h i g h - exp l os i ve-cont am i nated 
mat er i a l s  was granted by t he Tex as Air Control  Bo ard r ( 1 ) Letter from Char l es R .  Ba rden , Executi ve 
D i rector of t h e  Texas Ai r Co ntrol  Board to P .  R. l�agner , Area Ma nage r ,  U . S .  Atom i c  Ene rgy Commi s s i on ,  
d ated August 1 ,  1974 a nd  ( 2 )  Letter from Cec i l  L .  B radford , D i rector o f  Comp l i an ce D i v i s i on o f  the Texas 
Ai r Co ntro l Board to P .  R. Wag ner , Area  Ma nager ,  U . S .  E nergy Research and Deve l opment Adm i ni s trat i o n ,  
d ated J u l y  9 ,  1 9 76 ] .  

A new waste i nc i nerator at the b u rni ng gro u nd  i s  be i ng c o ns i dered as a n  FY 1 985 proj ect .  I t  w i l l  be 
des i g ned to b urn  h i g h - exp l o s i ve-cont am i nated sol i d  waste  ( c ardboard boxes , i nd u st r i a l  wi pes , etc . ) and 
h i g h - exp l o s i ve-cont am i nated s o l v e nts . It  wi l l  be nat ural -gas f i red . Needs for a i r  po l l ut i on c o ntrol  
equ i pment and/or moni tors h ave not yet bee n determ i ned ; however , appropri ate i nteract i o n  wi t h  the  Texas 
Air  C o ntrol  Board wi l l  be i n i t i ated dur i ng des i g n to ass ure comp l i a nce with  a l l app l i c ab l e  reg u l at i o ns .  

( c )  L andf i l l  ( C o ncern  t h at the  res i due  p l aced i n  the  l a ndf i l l  from i nc i nerated wastes may be 

c l as s i f i ed as a h az ardous subst a nc e )  

Res i d ues from bur ni ng p ads wh ere h i g h - exp l os i ve waste mater i a l s  are i nc i ner ated are sc raped from the 
p ads  about every 4 to 6 weeks  and bur i ed i n  a l a nd f i l l  near the  burn i ng gro u nd s i t e .  Normal l y ,  a few 
pounds [ about 0 . 03 c u b i c  meters ( 1  c ub i c  foot ) ]  of res i d ues from each c l e a nup are b ur i ed .  Ana l ys i s  of 
these res i dues show t h at they co nt a i n l ess  than abo ut  15 parts per m i l l i o n  TNT and l ess  than  abo ut 
1 . 5  parts per m i l l i on HMX . Thes e are extreme l y  l ow l eve l s  of  h i gh-exp l os i ve contam i n a t i o n  a n d  are not  
c o ns i dered hazardo us . After  perform i ng these anal yses o n  the res i d u es and rev i ewi ng the  waste  ma nagement 
system ,  the  c o nc l u s i o n  was t h at no h az ardous subst ances are now be i ng b ur i ed i n  the l a ndfi l l  
( Johnson  1 983 ) .  

( d )  Ret e nt i o n  B as i n  ( P l aya L ak e  N o .  1 )  ( Co ncern  t h at d i sc h arges to the p l aya may c o nta i n h az ardous  

wastes ) 

No h az ardous wastes are managed i n  a ny so 1 i d waste manageme nt u ni t  t h at d i sc h arges i ts eff l ue nts to  

the  p l aya .  

*Jo h ns o n  1983B : G .  W .  Joh ns o n ,  Amari l l o Area  Off i ce Dep artme nt of E nergy, "Gro u nd Water Mo ni tor i ng 
Requ i reme nts , "  l etter to Robert F l em i ng ,  Texas Dep artme nt of Water Resourc es ( M ay 1 1 ,  1983 ) . 

**L aseter 1982 : W .  A .  Laseter , Maso n Ha nger-S i l as Maso n Co . ,  I nc . , " Summary of On-S i te Env i ro nmental  
Mo ni tori ng D at a  for P a ntex P l ant Coveri ng 1981"  ( December 1982 ) .  
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Santa Elena 

JAMES R. PAXTON 

Vice-Chairman, Palestine 
WM. 0. BRAECK L E I N  

Doll as 

EDWIN L. COX, J R .  

CHA R L ES D .  T R AVIS 

EX ECUTIVE D I R ECTOR WM. M. WHE LESS, I l l  

Houston Athens 

February 3 ,  1 9 8 3  

4200 Smith School Road 

Austin, Texu 78744 

Mr . Harden Wiedemann , D i r e c t o r  
Governor ' s  O f f ic e  o f  Planning and 

I n t e r governme n t a l  Relat ions 
Post O f f i c e  Box 1 35 6 1  
Au s t in ,  Texas 7 87 1 1  

Re : P an t ex P l ant S i t e , Amar i l l o , Texa s . 
E I S  11 3-0 1 -50-005 

D e a r  Mr . 1-iiedemann : 

The f o l lowing inf o rmat ion is p r ovided concerning t h e  above-r e f e r e n c e d  
p r o j e c t . 

S ince t h e  proposed wo rk would p r e s umab ly e n t a i l  only an expan s io n  o f  t h e  
p r e sent e x i s t ing f a c il i t y , s ignif icant adv e r s e  imp a c t s  u p o n  extant wild
l if e  r e s o u r c e s  are not appar en t . However ,  providing basic informa t io n  on 
the f lo r a  and fauna f o und at Pantex Lake wo uld be h e l p f u l  in a s s e s s in g  the 
p o s s i b l e  impac t s  of p r o j e c t  c o n s t r u c t ion upon the we t l and hab i t a t . 

The o p po r t unity to provide c omme n t s  on t h i s  p ro j e c t  is apprec i a t e d . 

Sincere ly , 

tffif/q;)/� 
Char l e s  D .  Travis 
Execut ive D i r e c t o r  

CDT : RWS : j lm 

Celebrating One  H undred and F ifty Years - 1 8 36 - 1 9!!6 
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DOE Response to Texas Parks and Wi l d l i fe Dep artment on t h e  

Dr aft E nv i ro nme nt al Impact St ateme nt f o r  the  P a ntex P l ant S i t e ,  Carson  Cou nty, Texas 

DOE / E I S-0098-D 

The Texas P arks and Wi l d l i fe Dep artme nt expressed concern over l ack  of h ab i t at d ata  at P a nt ex L ake . 

P a ntex Lake i s  an i nterm i tte nt l ake several  mi l es northeast  of t he  Pantex Pl ant . Th e s i te i s  retai ned by 

Dep artme nt of E nergy for pos s i b l e  we l l -f i e l d  expans i o n to f u r ni sh water for the  P a ntex P l ant .  Pante x  Lake  

does not rece i ve d i s c h arges from Pl ant operat i o ns ,  nor i s  it  expect ed to rece i ve  any d i scharges  from 

fut u re P l ant operat i o ns .  I n  addi t i o n , P a ntex L ake wou l d  not qua l i fy as a wet l a nd h ab i t at because  i t  i s  

dry mo st of the  ye ar . Leasehol ders i rr i g ate  port i o ns of Pant ex Lake for crop produc t i o n  and use  the  

remai nder as  p asture for  l i vestoc k .  Org an ic  c h em i c a l s  ( p est i c i des )  c arr i ed by r u noff from f armi ng 

operat i o ns cou l d  be pres e nt i n  t he  i nterm i tt e nt l ak e .  Howeve r ,  no pol l u t a nts  from Pantex Pl ant operat i o ns 

wo u l d  be prese nt ,  as no hydro l og i c  co nnect i o n  ex i sts between  the  i ntermi tte nt l ake a nd the  P a ntex P l ant ' s  

operat i o n .  

I f  P a nt ex L ake was c o nf used w i t h  P l aya L ake N umber 1 at t he  P a ntex P l ant ,  t h e  fo l l owi ng mater i a l s 

s hou l d  answer your  concer ns . The E I S  s ta tes i n  Sec t i on 3 . 2 . 4 . 1 :  

" . . .  most e l eme nts a nd  po l l ut ants measured are b e l ow the  des i red max i m um l eve l s for i rr i gat i o n waters 

( D awso n 1974 )  and  a l so are be l ow the  proposed E nv i rorment a l  Protect i o n  Age ncy c r i t er i a  for 

agr i c u l t ural u s age . Add i t i o nal water and sed i me nt s amp l i ng done spec i f i c al l y  for t h i s  E nv i ro rrne ntal  

Impact St ateme nt ( P urtym u n  1982A , Purtym u n  1982 B )  al so show pr i or i ty pol l u t a nts  to be at  or ne ar 

b ackgro u nd  l e vel s .  Based on the  l ow l eve l s of pol l u t a nts , no e nv i ro rrne ntal  i mp acts wou l d  be 

expec ted . vJ i l d l i fe u s i n g  th i s  p l aya or the  other  p l ayas wou l d  not i ngest  heavy meta l s  or other  

pol l u t a nts at  l eve l s  cons i dered h armf u l . Therefore , f urther f i e l d  s t ud i es of  the  var i ous  food c h a i ns 

or eco l og i c al  pathways assoc i ated wi t h  these  aquat i c  ecosystems were deemed u nnecess ary . "  

P l aya measureme nts were comp ared w i t h  va l ues expressed i n  the  D awson report o n  r h fm l ca l  tox i c i ty of 

e l eme nts* and proposed c r i t er i a for agr i c u l t ura l  pract i ces** bec ause both sets of va l ues  are genera l l y far 

be l ow l eve l s requ i red to produce measurab l e  ad verse impac t s .  Bec ause l ev e l s  of po l l u t a nts measu red i n  t he  

p l ayas are near or bel ow t he  comp ared l i m i t s , eco l og i c a l pat hway stud i es are not cons i d ered necess ary 

because meas urab l e  adverse i mp acts wi l l  not be prese nt . 

The at t ac h ed t ab l e  shows ( 1 )  measu red l eve l s of pol l u tants i n  P l aya L ake Number 1 for 1981 , ( 2 )  t he  

Dawso n cr i t er i a ,  a nd ( 3 )  t he  agr i c u l t ura l  cr i ter i a .  The d at a  s how t h at most measured pol l u t a nt s  are be l ow 

the  proposed l i m i t s ;  t h erefore ,  add i t i o nal  s t ud i es were not performed . 

The v a l ue  of o ne pol l u tant ( cyani de )  was three t i mes the  proposed c r i ter i on  for fresh-water aqu at i c 

l i fe .  Jones ( 1964 ) reported that  free cyan i de concentra t i ons from 0 . 01 to 0 . 05 m i l l i g ram per l i te r  can be 

fata l  to  s e ns i t i ve spec i es . *** However ,  the s e ns i t i ve spec i es s t ud i ed by Jo nes are members of t he  

*G . W .  D aws o n ,  "The  Chem i c a l Tox i c i ty of  E l eme nts , "  Pac i f i c  Nort hwest Laborator i es report BNWL - 18 1 5  

( Ju ne 1974 ) . 

**" Comp ar i so n  of NTAC , NAS , and Proposed EPA Numer i c al Cr i t er i a for Water Qu a l i ty , "  U . S .  E nv i ro nme nt a l  

Protect i o n  Age ncy, u nd ated and u nnumbered report . 

***J . R .  E .  Jo nes , F i s h a nd R i ver P o l l ut i o n  ( Butterworth  and Co . ,  Lo nd o n ,  1964 ) . 
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trout fami l y  ( S a l mo n i d ae ) ; and warm-water temperat ures i n  p l ayas prec l ude  these  spec i es . P u b l i c  Heal t h  

Serv i ce Dr i nki ng Water Standards a l l ow u p  t o  0 . 2  m i l l i gram per l i ter of cyani de ;*  t h i s  i s  a n  amou nt 

1 5  t i mes h i g her  than  the  average concentra t i on ( 0 . 0 14  m i l l i g ram per l i te r )  mea s u re d  i n  P l aya Lake  Number 1 .  

As shown i n  T ab l e  I ,  f l uori de l evel s i n  P l aya L ake  N umber 1 are s l i gh t l y  above t h ose l ev e l s  proposed 

as agr i c u l t ura l  l i m i ts by the E nv i ro nme nt a l  Protec t i o n  Age ncy.  At the  l eve l s measu red , l i vestock dri nk i ng 

t h i s  wat er may deve l op mottl ed t eeth ; h owever ,  t hese l eve l s are not exce s s i ve from t he  s t a ndpo i nt of 

an ima l  hea l t h  or t h e  depo s i t i o n  of t h i s  e l eme nt i n  meat or mi l k . ** F l uor i de l eve l s  must be e l e v at ed to 

10 to 15 mi l l i grams per l i ter  before c h ro n i c  fl uor i de  po i so n i ng of l i vestock occurs . *** I n  a dd i t i on ,  the  

l ev e l s of f l uor 1 d e  meas ured i n  P l aya Lake Number 1 are s i m i l ar to f l uor i de  l eve l s  fo u nd i n  gro u nd water 

throughout  Carson Cou nty, Texas , + a nd are a d i rect res u l t  of the gro u nd  water used for d r i nk i ng water and 

s a ni t ary d i s c h arges at the  Pantex Pl a nt . ++ 

An add i t i onal  po i nt of i nterest i s  t h at P l aya L ake N umber 1 wou l d  be dry most of t h e  year wi t hout  

eff l ue nt from Pantex  Pl a nt operat i o ns . Th i s  sma l l aquat i c  ecosystem i s  a d i rect res u l t of  t he  d i sch arge 

of treated effl u e nts from the  P a nt ex P l ant s a ni t ary treatme nt p l a nt .  

* " P ub l i c  Hea l t h  Serv i ce Dr i nk i ng Water St andards , "  Pub l i c  Hea l t h  Ser v i c e ,  Dep artme nt of Hea l th , Ed ucat i o n ,  

a nd Wel fare , W as h i ngto n ,  DC , 1962 . 

**" Proposed Cr i teri a for Water Qu a l i ty--Vo l ume 1 , "  Un i t ed St ates E nv i ronment a l  Protect i o n  Ag e ncy,  u nnum-

b ered report ( October 1973 ) . 

***E . J .  U nderwood , Trace E l eme nts  i n  Human a nd Animal  N utr i t i o n  ( 3rd Ed i t i o n , Ac adem i c  Press , I nc . , 
New York , 1971 ) .  

+cr i s  Gu ard , "Grou nd Wat er Co nd i t i o ns i n  Carson  Co u nty,  Texas , "  Texas Board of Water E ng i neers 
bu l l et i n  5802 ( 1959 ) .  

++w .  D .  Purtym u n  and N .  M .  Becker ,  "Supp l ement ary Doc ument at i o n  for an  E n v i ro nme nt al Impact St ateme nt 

Reg ard i ng the  P a nt ex P l ant : Geohydro l ogy , "  Los Al amos N at i o nal L aboratory report LA-9445-PNTX- I  

( 19 82 ) . 
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TABL E  I 

COMPAR I SON OF 1981 POLL UTANT CONCENTRAT I ONS I N  PLAYA LAKE 
NUMBER 1 TO PROPOSED CR I TER IA  FOR WATER QUAL I TY 

(m i l l i grams per l i t er ) 

D awso n ' s D awso n ' s  E PA EPA EPA 
P l aya Lake  Aq u at i c  Agr i c u l t ure Ag r i c u l t u re Agr i c u l t u re Fresh-Water 

N o .  1 L i fe I rr i gat i o n  I rr i gat i o n  L i vestock  Aqu at i c  L i fe 

P o l l ut ant 
Ag ( S i l ver )  <0 . 0 1  0 . 0 1 
As ( Arse n i c )  <0 . 0 1  0 . 20 0 . 10 0 . 10 0 . 20 
Ba  ( Bar i um )  <0 . 20 0 . 50 1 . 0  
Cd ( C admi um)  <0 . 003 0 . 0001 0 . 005 0 . 01 0 . 05 0 . 03 
Cr ( Tota l  Chrom i um )  <0 . 003  0 . 1  1 . 0  0 . 05 
Cr+ 6 ( Hexav al ent Chrom i um)  <0 . 01 0 . 05 1 . 0 
Cu ( Copper )  0 . 01 1  0 . 20 0 . 20 0 . 20 0 . 50 
CN - 1 ( Cyani d e )  0 . 0 14 0 . 005 
F - 1 ( F l uor i d e )  2 . 3  2 . 0  2 . 0  
Fe ( I ron )  0 . 060 0 . 20 5 . 0  5 . 0  
Hg ( Merc ury )  <0 . 0001 0 . 0 1  0 . 0001 
NO 3 ( N i trat e )  0 .  72 100 . 0  
P b  ( L e ad )  0 . 004  0 . 10 5 . 0  5 . 0  0 . 1  0 . 03 
P h e no l s  0 . 0 1 1  0 . 10 
po- 3 ( P h o sp hate )  0 . 93 40 . 0  
Se ( Se l e n i um )  0 . 005 0 . 0 1 0 . 02 0 . 02 0 . 05 
S0 4 -

2 ( Su l f at e )  86 . 0  1400 . 0  200 . 0  
Z n  ( Z i nc )  0 . 048 0 . 10 5 . 0 2 5 . 0  

pH 7 . 5  4 . 5-9 . 0  6 . 0-9 . 0  
TSS 0 . 7  80 . 0  
TDS 496 . 0  500- 1000 
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A i r T ra n s po rt Assoc i a t i o n  (ata) OF AMERICA 

Southwest Regional Office 
Room 213 - Meacham Field 

Mr . A l e x  G r i e g o  
Envir onment al Engineer 
Operat ional Safety Divi s i on 
D epartment o f  Energy 
A lbuquer que Operat i on s  O ff i c e  
P .  0 .  B o x  5 4 0 0  
Alb uquerque , New M e x i c o  8 7 1 1 5  

Dear Mr . G r ie g o : 

Fort Worth, Texas 76106 
Telephone: 817/626-1265 

March l l , 1 9 8 3  

Th i s  r e f e r s  t o  Draft Env ir onment a l  Imp a c t  St atement , 
DOE/EIS-0 0 9 8-D , P ant ex P l ant S i t e , Amar i l l o , T e x a s . 

One o f  the a lt ernat ive measur e s  b e ing inve s t igated i s  
a prop o s a l  t o  ext end the e x i s t ing P - 4 7  Proh i b i t e d  Area t o  
b e  vert i c a l l y  unl imit e d  and r e a c h  h o r i z ont a l ly o ut t o  4 
k i l omet e r s  b ey ond the p lant b oundary . 

The P- 4 7  a i r s p a c e  w a s  d e s i gnated 5 y e ar s  ago t o  prot e c t  
t h e  P ant e x  i n s t a l lat i on from l ow fly ing a i r c r a ft . As w a s  
r e c ogn i z e d  a t  that t ime , b e c a u s e  o f  a i r s p a c e  u s e d  and required 
to operat e Amar i l l o  Inte rnat i onal Airport , it i s  not fea s ib le 
t o  d e s i gnate an un l imi t e d  proh i b i t e d  area . Any expan s i on o f  
P - 4 7  vert i c a l l y  o r  any expan s i on h o r i z onta l l y  t oward the air
p or t  would adver s e l y  a f f e c t  appro a c he s to Runway 22 and de
p art ure s fr om Runway 4 .  

Be c au s e  o f  t h e  c on f l i c t  w i t h  a i r s p a c e  required t o  pro
v i d e  air s e r v i c e  t o  Amar i l l o ,  we c ons ider the p r o p o s e d  ex
pan s i on o f  P - 4 7  not ac c ep t ab le a s  an a l t ernat ive mea s ur e . 

S i n c e r e ly , 

��!�� 
D i re c t or 
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DOE Response to Ai r Tr ansport As soc i at i on of Amer i c a  on the  

Draft E n v i ronmental Impact St atement for  the  P antex P l ant S i t e ,  Carson  County, Texas 

DOE / E I S-0098-D 

( Concern expres sed over m i t i g at i on me asure of extend i ng the e x i s t i ng P -47 Proh i b i ted Area to reduce a i r  

traff i c ) 

The proposal  to en l arge the proh i b i ted ai rs p ace presented i n  the Dr aft E n v i ronmental  Impact St atement 

had  the goal of i ncreas i ng the  d i stance between f l i ght paths and the Pantex Pl ant fac i l i t i es .  Th i s  F i na l  

E n v i ronmental Impact St atement h as been mod i f i ed to i nc l ude other types of adm i n i strat i ve control  

measures , some of  wh i c h  are be i ng  p l anned for i mp l ementat i on by the Fed eral  Av i at i on Adm i n i strat i on and 

others t h at wi l l  be d i scus sed f urther between the Department of Energy and the Federal  Av i at i on 

Adm i n i strat i on t h at co u l d reach the  s ame goal  wi thout  adverse d i srupt i on of l oc a l  a i r  traff i c .  These 

proposed measures are d i scu ssed in  Sec t i on 2 . 6 . 2 ,  and e l aborat ed in  responses to the Federal  Av i at i on 

Adm i n i strat i on and to Southwest Ai r l i nes comments . 
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AMA�TIILIL(Q) 
CHAMBER oF COMMERCE 
Phone 806/37 4-5238 

P. 0. Drawer 1 5207 

March 7 ,  1983 

Mr . Alex Griego 
Environmental Engineer 
Operat ional Safety D ivision 
Department of Energy 
Albuquerque Operat ions Office 
P . O .  Box 5400 
Albuquerque , NM 8 7 115 

Dear Mr . Griego : 

1 000 South Polk 
Amarillo, Texas 79 1 05 

On behalf of the Amar illo bus iness commun ity , a s  represented 
by our membership o f  approximately 1 , 3 00 bus iness f irms , our 
Board of D irectors has authorized this response to the Department 
of Energy ' s  draft environmental impact stat ement for the Pantex 
Plant S it e ,  Amar il lo , Texas (DOE/EIS-0098-D) . 

The Amar illo Chamber o f  Commerce support s fully the DOE pro posal 
" • • •  to cont inue operat ions and to construct add it ional facil ities 
at the Pantex Plant near Amar ill o ,  Texas • • •  " 

B efore comment ing upon the DEIS , we call attent ion to the tremendous 
positive att itudes of Amar il lo c it iz en s .  This is  a factor not 
included in the Statement , yet it is  o f  immeasurable value in 
terms of product iv ity and enj oyment of l ife for Plant personnel . 

A study by Adcock and Associates of Albuquerque was presented to 
the Depar tment of Energy in S eptember of last year.  This random 
sample survey of a cro s s  sec t ion of the commun ity revealed that 
more than three out of four consider Amar illo a good place to 
l ive and raise a family, rating the commun ity seven on a scale 
o f  one to t en .  About o n e  half s e e  t h e  qual ity of l i f e  as improv ing .  

Over 82 per c ent of the respondents said they favor cont inued 
operat ion of Pantex Plant . Only 7 . 2  per cent were oppo s ed .  

The percentage favoring maj or expansion/ renovation o f  t he Plant 
was only sl ightly less (81 . 4  vs . 916  oppo sed ) . 
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PAGE 2 

Over 82 per c ent al so sa id they experienced no stress or anxiety about 
Pantex Plant , and l e s s  than f ive per cent said that maj or expans ion/ 
r enovation would cause more stres s .  

These opin ions and att itudes were reflected with l ittle var iat ion across 
the spec trum of age, sex , income, education , rac e ,  religion,  etc . 

The DEIS contains abundant j u s t if icat ion to retain and expand the Pantex 
Plant , but l ittle  or no support for relocat ion . 

Retention and expansion at Amar illo would be the lea s t  expens ive alt ernat ive . 
Considering the three extreme cases of complete relocat ion to Bur l ington , 
I owa or Richland , Washington , or complete replacement of maj or facilit ies 
at Pant ex , estimates ( in 1981 dol lars )  are $ 1 . 488 b ill ion for Burl ington , 
$ 1 . 552 billion for Richland , and only $ 1 . 4 37 billion for Amar illo , even 
including all planned new construct io n  ( $ 198 mill ion) under Option 1 
before complete r eplacement is undertaken under Opt ion 3 .  (DEIS S-3 ) . 

Relocat ion of opera t ions from the Pantex Plant al so would create some 
s ignif icant addit ional co sts by d isrupting the present permanent work 
forc e ,  and by losing part of that work forc e .  

Environmental considerat ions o ff er no support for relocating any o f  the 
Pant ex Plant operations . Tho s e  studies are summar ized in the DEIS (S-5) 
as follows : 

"Stud ies of the enviroment in and around the Pantex Plant , which 
has operated for more than 30 years , found no s ignif icant 
accumulat ions of pollutan t s  ( includ ing radioact ive materials) , 
no s ignif icant adverse effec t s  on a ir or water , and no signif
icant adverse impacts on the use o f  surround ing land s .  None 
would be expected from normal operat ions under any option . "  

"An epidemio logy study revealed no indication of unusual cancer 
mor tal ity pat t erns in counties near the Pantex Plant or any 
effect attributable to the Plant . "  

Local suppl ies o f  water , energy , labor and community servic es are more 
than adequate for Pantex expans io n  (DEIS S -5 , 6) .  

The Amar illo economy would suffer serious losses by relocat ion of t he 
Pantex Plant . Some of those losses are highlighted in the DEIS ( 2-22 , 
3 - 3 6 ,  4-19 , 22 ) : 

2 , 400 j obs at Pantex Plant 

2 , 400 o ther j o bs in the Amar illo area 

5 . 5% of the labor force in the Amar illo t rade area 

4 . 7% of the population within commut ing d istanc e of Pantex Plant 
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$ 54 . 4  mil l ion payrol l  at Pantex Plant ( in 1981)  

$ 3 . 5  million Pant ex Plant local purcha ses of goods and serv ices 

$48 . 5  mill ion secondary payro l l s  

$ 54 . 9  mil l ion i n  retail sales  

$ 6 5 , 000 per year in Federal impact funds to  local school d istric t s  

Such maj or losses would result i n  n egat ive growth f o r  Amar il lo f o r  at l ea st 
the next f ive to t en year s .  It would be the second such experience in recent 
years du e to relocat ion of a Federal government fac ility.  Amar illo populat ion 
d ec l ined by 7 . 9% from 1960 to 1970 , due d ir ectly to the closure of Amar illo 
Air Force Base in 1968 . 

With regard to the pot ent ial for an accident t hat would release radioac t ive 
mater ial s ,  the DEIS concludes that a ircraft crashes are virtual ly t he only 
credible sourc e ( 2 -28) . It estimat es the "upper l imits" o f  that risk at 
1 chance in 6 , 700 per year of operat ion under Opt ion 4 ( exist ing fac ilities) , 
based on 1981 a ircraft traffic over the p lant site (4-28 ) . 

Obviously there is some chance of a crash onto the Pantex Plant S it e  when 
a ircraf t fly over it . That chance ha s b een greatly reduced by the present 
prohibit ion of overfl ight s below 1 , 200 feet (AGL) . There is stil l  a much 
lesser chance that an a ircraft wil l crash into a buil d ing , s inc e about 80 
per c ent of the 9 , 100 acres of land within the Plant boundary is l ea sed 
for agricultural purpo ses (DEIS 3-2) . 

The estimat e  of 1 chance in 6 , 700 would appear to b e  at the very extreme 
"upper l imit" range of risk,  to say the l ea s t .  S ince this est imat e  i s  

'based on 1 9 8 1  a ircraft traffic over the Plant S it e ,  it must mean t hat 
crashes onto a bu ild ing containing radioactive mat erial s are expec ted to 
occur at the rate of 1 per 6 , 700 overfl ight s p er year . 

There were a total of 1 02 , 51 5  a ircraft opera tions at Amarillo Int ernational 
Airport in 1981 . If the DEIS estimat e  were app l ied ther e ,  1 5  crashes should 
have result ed . But there were no crashes anywher e around the a irport , much 
l es s  within a very smal l ,  defined area . 

The DEIS suggest s the risk be mit igated e ither (1)  by enlarg ing the prohib ited 
air spac e vert ically from the present lower l imit of 1 , 200 f eet (AGL) to 
inf in ity , and hor izontally from t he Plant boundary to 2 . 5  miles beyond t he 
boundary, or ( 2 )  by mod ifying plant structures to reduc e the consequence s .  

Enlargement of the pro hibited air space would very seriously impact a ircraft 
landings at Amarillo Internat ional Airport . It would prohibit IFR approaches 
to runway 22 southwest , and prevail ing wind d irec t ion;  and it would r equ ire 
substant ial mod if ication of VFR approaches .  

The a irport i s  locat ed approximat ely seven miles southwest o f  the Pantex 
Plant . The f inal approach course to primary runway 2 2  l ie s  over the Plant , 
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PAGE 4 

a situat ion that ha s existed the entire l if e  of the P lant . An air space 
restriction as sugges ted would erect a barrier 12 to 15 miles wid e ,  with 
an unl imited ceiling , less  than f iv e  miles from the end of the runway . 

Such a hand icap at a maj or a ir carr ier a irport i s  impract ical and without 
precedent . 

We suggest that t he propo sed enlargement of restric t ed a ir space deserves 
no fur ther consideration.  At the very l east , any further study should 
a l so examine the full impact of such a restriction on the a irport and on 
the commun ity; and it should include recommendat ion s for Federal assistance 
to preserve the full value and use of the a irpor t .  

To summar iz e ,  we consider the Pantex Plant operation a great asset t o  the 
community .  I t  ha s con tr ibuted in many way s ,  not the least o f  which ha s 
been commun ity leadership , provid ing us with a Mayo r ,  a Chamber of Commerce 
President , a United Way Chairman and many o ther s .  We look forward to a 
cont inuat ion of this long and pleasant relat ionship and s tand ready to 
serve in any way po s s ibl e .  

e/Jl 
.. ��� 
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DOE Res p o nse  to Amar i l l o Ch amber of Commerce o n  t he  

Draft E nv i ro nmental  Imp act St ateme nt for the P a ntex P l a nt S i t e ,  C arson County,  Texas 

DOE ! E I S-0098-D 

( Two stat eme nts need t ec h ni c al correct i o ns ;  o ne on  t he cost of the a l t er nat i ves a nd o ne o n  the probabi l i ty 

of an ai rcraft - i nd uced acc i de nt )  

P a ntex P l a nt A l ter nat i ve Opt i o n 3 ,  as stat ed i n  t he Draft E nv i ro nme nt al  Imp act Stat eme nt 
( Se c t i o n  2 . 2 . 1- 3 )  i n c l udes appro x i ma te l y  $100  m i l l i on for projects i dent i f i ed under Op t i on 1 for a total  

o f  $ 1 , 239 m i l l i o n .  ( I f i t  were t o  i nc l u de a l l o f  Opt ion  1 ,  the e s t i mated cost wou l d b e  a bout  $ 1 , 337  m i l l i on . ) 

The c h a nce of 1 i n  6 , 700 per year ( rev i sed i n  th i s  F i na l  E nv i rorrne nt al Impact St at eme nt to a v a l ue 

approx i mat e l y  o ne- h a l f as l i k e l y--see response to Federa l  Av i at i o n  Adm i n i strat i o n  l etter and Sect i o n  2 . 4 . 3 ) ,  

i s  the ca l c u l a te d  chance per  year that any a i rcraft wi l l  cra s h  i n to a b u i l d i ng that  may conta i n  
nuc l e ar we apo ns wi t h  cr as h  dynam i c s t h at are s uff i c i e nt t o  deto nat e the  h i g h -exp l o s i ve comp o ne nts  of the  

nuc l ear weapo ns . Th is  e st i mate c o ns i ders al l ai rcraft t r aff i c  near the  P a ntex P l ant :  both e nroute and 

l oc a l . It does not imp l y  crashes are expected to occur  at a rate of 1 per 6 , 700 overf l i g hts . It does say 

crashes are expected to occur at a rate of 1 i n  6 , 700 ( or as rev i sed )  per year b ased o n  a l l ne arby ai r 

traff i c  and u s i ng act ua l  cou nts  pro v i d ed by the  Federa l  Av i at i o n  Admi ni strat i o n .  

The Amar i l l o C h amber o f  Commerce l etter a l so d i scu sses and sug gests t h at no further co ns i derat i on be 

g i ve n  to t he  proposed mi t i g at i o n  me asure t h at wo u l d  i ncrease t he  proh i b i t ed area .  As st ated i n  t he  

respo nse to the  Federal  Av i at i o n  Admi n i strat i on l etter ,  any mi t i g at i on measure t h at s i g ni f i c a nt l y reduces 

a i r  traff i c  over or ne ar the  P a ntex P l ant is des i r ab l e .  Pote nt i a l  m i t i g at i ng me asures h ave  bee n restated 

i n  Sect i o n  2 . 6 . 2  i n  a more general  way to prov i de for gre ater f l ex i b i l i ty i n  s e l ect i o n  of spec i f i c  opt i o ns 

and avo i d  maj or ad verse l im i tat i o n  o n  l oc a l ai rport operat i o ns .  
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SOUTHWEST 
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March 4 ,  1 983 

Mr . Al ex Gr i ego  
Envi ronmenta l Eng i neer  
Operati ona l  Sa fety D i vi s i on 
Departmen t of  Energy 
Al buquerque  Opera t i ons  Offi ce  
P . O . Box  5400 
Al buquerq u e ,  NM  8 7 1 1 5  

Subj ect : Poten t i a l  Proh i b i t i o n  On Overfl i oht  Over The 
Amari l l o  Pa ntex P l ant Proh i bi ted

-
Zone P-47 

Dea r M r .  Gri ego : 

SOUTHWEST AIRLINES CO. 

P 0 Box 3761 1 
Love F1eld 
Dallas. Texas 75235 
( 2 1 4 )  353·6100 

Southwest Ai rl i nes s trongly obj ects to ra1 s 1 ng the a l t i tu de l im i t  of  
Proh i b i ted Area P -47  from the present 4 , 800 feet MSL to i nfi n i ty .  

Runway 4 - 2 2  i s  the  o n ly  runway a t  Amari l l o  s u i tabl e for a i r  carri e r  
a i rcraft . S i nce the  preva i l i ng w i nds  at  Amari l l o  a re from the s outhwest , 
runway 22 i s  the  primary runway . Al l p resent i nstrument  a pproaches to  
runway 22  a n d  s ome a pproac h es in  visual  con d i t i ons  to  runway 22  i nvol ve 
overfl i ght of  the  p roh i b i ted  a rea . Ra i s i n g  the a l t i tude  l im i t  of the 
proh i b i ted  a rea woul d d i srupt our operat ions  by e l i m i n a t i n g  a l l of  the 
present  i nstrument a pproac h es to runway 22 . Th i s  woul d orevent us  from 
o perati ng  a pprox i mately 5% of o u r  Amari l l o  fl i ghts ( based on Nat iona l  
Weather  Servi ce  Cl i mato l o g i c a l  data ) .  Th i s  wou l d  equate to aoprox i matel y 
1 70 fl i ghts  annual l y .  The changes t o  t h e  a i rport necessa ry t o  m i n i m i z e  
t h e  i mpact o n  a i rport o pera t i ons  are  extens i ve and  cos t l y .  I t  woul d i nvol ve 
add i t i ona l  nav igat ion  fac i l i t i es a n d  mov i ng ex ist i ng fac i l i t i es .  I t  woul d 
a l so  req u i re a n  add i t i ona l  runway wi th a cost of  25 mi l l i o n  do l l ars . 

We feel the  chance  o f  occurrence of  an  a i rcraft i mpact ing  the pl ant i s  
grea t ly  overstated . Fu rthermo re , rai s i ng the al t i tude  l i mi t of  the proh i bi te d  
area woul d have neg l i g i bl e effect on  decrea s i n g  t h e  m i n i ma l  probabi l i ty of  
an a i rcraft impact i ng the  Pantex pl a nt .  I f  an  a i rcraft devel oped a probl em , 
expl oded , o r  c o l l i ded  o ve r  the  pro h i b i ted area , the a i rcraft o r  the  majo r  
debr i s  woul d n o t  descend vert i ca l l y  a n d  s tr i ke the pl a n t .  I ne rt i a  woul d 
carry i t  away from the  a rea , and  th i s  effect i ncreases w i t h  i ncreased 
a l t i t u de and the  attendant i ncrease in s peed . 

We woul d l i ke to propose the  fol l ow i n g  as an a l tern a t i ve to ra i s i ng the  
a l ti tude  l imi t of  the proh i b i ted  a rea : 
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Page Two 
Mr . Al ex Gri ego 
March 4 1  1 983 

1 .  Change ATC p rocedures to a vo i d  overfl y i ng the 

a rea when weather perm i ts v i s u a l  a pproaches . 

to c l imato l og i ca l  data th i s  woul d be the case 

t i me . ) 

prohi bi ted 
( Accord i ng 
95% of the 

2 .  E l i m i nate p rac t i ce i n s trument a pproaches  to runway 2 2 .  

3 .  Al l ow overfl i g h ts o f  the proh i bi ted area o n l y  when 

weather con d i ti on s  requ i re i n s trument a pproaches to 

ru nway 2 2 .  

W e  feel t h e  above steps wi l l  s i gn i f i cantly reduce any real exposure t o  an 

a i rcraft acci dent a t  the Pantex s i te wi th m i n imal  expen s e  and d i sruption  

of a i r trans portat i o n  a n d  that i s  the  mo s t  real i s ti c s o l uti o n .  

S i ncerel y .  

�J� L�� 
Manager of Fl i gh t  

J LR/ s h  

cc : M r .  To� Hoff . V i ce Pres i dent-Ground Opera t i on s . Southwe s t  Ai rl i n e s  
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DOE Response to So u thwe s t  Ai r l i nes Company on t he  

Draft E n v i ronmenta l  Impact St atement for  the  P antex P l ant S i te ,  C arson County,  Texas 

DOE / E I S-0098-D 

( Concern expressed t h at m i t i g at i on measures as presented wou l d  h ave l arge negat i ve impact on f l i ghts  

approach i n g  Ru nway 22 and  t h at an a l ys i s  was  not ent i re l y  correct ) 

The t h i rd p aragraph s t at es t h at the  effect of an i ncreased proh i b i ted area wou l d  be neg l i g i b l e  i n  

d ecreas i ng t he  probab i l i ty of an ai rcraft imp act i ng t he  Pantex P l ant . Th i s  s t atement i s  not tr ue .  The 

goa l  of the proh i b i ted area concept proposed in the Draft Env i ronmental  Impact St atement was to i n crease 

t he  perpend i c u l ar d i st ance between t he  P l ant and nearby f l i g ht  p at h s  and not to  prevent acc i dents  t h at 

cou l d  occur over t he  P l ant t h at may res u l t  i n  a crash  beyond the P l ant boundar i es .  

An i ncreased proh i b i ted area ( as proposed i n  the  Draft E n v i ronment al  Imp act St at ement ) or other  

adm i n i strat i ve contro l s  ( as d i scus sed in  th i s  F i n a l En v i ronmenta l  Impact  St atement ) cou l d  remove  f l i g hts  

t h at current l y  go  over  or  re l at i ve l y  near the  P l ant to  a gre ater d i st ance from the  P l ant  bound ary . Th i s  

wou l d  res u l t i n  a n  i ncre ased perpend i c u l ar d i st ance between t h e  f l i gh t  paths  and b u i l d i ngs  at t h e  Pantex 

P l ant t h at may cont a i n  nuc l ear weapon s .  Ai rcraft crashes i n i t i ated by an acc i dent or other ma l func t i on 

anywh ere a l ong  t he  f l i ght  pat h  h ave a s tat i st i c a l  d i str i but i on around  the  nom i n a l  f l i g ht  paths  wi t h  the  

probab i l i ty of  i mp act decreas i ng as  a funct i on of perpend i c u l ar d i st ance from t he  f l i g ht p at h .  T h u s ,  

s i nce a n  expanded proh i b i ted  area  o r  other adm i n i strat i ve contro l s  wou l d  i ncrease  t h e  perpend i cu l ar 

d i st ance from f l i g ht  p at hs t h at c urrent l y  go over the P l ant , the pro b ab i l i ty of a crash i nto bu i l d i ngs at 

the P l ant wo u l d  decreas e .  

To conc l ude, any measure t h at removes f l i g hts  from over o r  near t h e  P l ant wi l l  m i t i g ate t h e  

probab i l i ty o f  a crash  i nto  t h e  P l ant . The t hree s uggest i ons  g i ven by So uthwest Ai r l i nes  wou l d  m i t i gate 

crash  probab i l i ty .  They are concept u a l ly  i nc l uded in  the pos s i b l e  add i t i on al m i t i g at i ng measures 

d i scussed in Sect i on 2 . 6 . 2 .  To some extent , suggest i ons l and 3 are a l re ady be i ng fo l l owed by the Ai r 

Traf f i c  Control  at Amar i l l o i n  t h at when weather and other f actors perm i t ,  a i rcraft are d i rected away from 

t h e  Pantex P l ant . Ex i st i ng m i t i g at i on measures are con s i dered i n  t he  crash  probab i l i ty mod e l . 
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Adrlsory Board Members 
Mary Emeny 

Amartllo Unltartan Fellowship 

Dr. Edward George 
Professor of Classics 
Texas Tech University 

Rt. Rev. Sam B. Hulsey 
Episcopal Bishop of 
Northwest Tax as 

Marty loudder 
High Plains Women·s 
Polit ical Caucus 

Most Rev. l. T. Matthlue.L 
Bishop of Amarillo 

Dr. Darrell Muneell 
Professor of History 
West Texas State University 

Rev. V. P. Perry 
Mt. Zion Baptist Church 

Rev. Arthur Prelslnger 
Lutheran Campus Pastor 
Texas Tech University 

Marcy Wenzler 
Lub�ck Friends Meeting 

Rev. George Yates 
United Campus Ministries 
West Texas State University 

Atlll�tions llsted for ldentlflc•tlon only 

Northwest Texas Clergy and Laity Concerned 
(806) 373·8668 • 2031 C. S. Hughes 

March 2 ,  1983  

Alex Griego 
Environmental Engineer 
Ope rat ional Safety Divis ion 
Depar tment of Energy 
Albuquerque Ope rat ions Off ice 
Albuquerque , NM 8 7 1 1 5  

Mr .  Gr iego : 

• Amarillo, TX 79 1 09 

I have enc losed wr it ten comments on the Pantex Draft Environmen tal 
Impac t Statement . Obviou s l y ,  we be lieve there are ser ious prob lems 
with the Statemen t ,  with the proposed ac t ion ,  and with the po l ic ies 
that leg i t imate it . We w i l l  apprec iate your cons iderat ion of our 
comments . 

We wou ld apprec iate it even more if you wou ld encourage your agency 
to begin ac t ing respon s ib ly and to provide an adequate bas is for 
c r i t ic a l  comment by an informed publ ic . 

S incere ly , 

�� 
S teven Schroeder , Ph . D .  
Director 
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RESPONSE TO THE PANTEX DRAFT ENVIRONMENTAL IMPACT STATEMENT 

I .  BACKGROUND : The Pantex P l an t ,  located in Carson County about 20 mi l e s· 
northe a s t  of Ama r i l l o ,  was first used for conven tional ammunition during 
Wor ld War I I .  In 1 9 5 0 ,  the Atomic Energy Commiss ion began rehab i l i tating 
exis ting fac i li ties and buil ding new one s to be used in nuc lear we apons 
produc tion . Since 1 95 1 ,  the Pantex P lant has been the s i te of final 
as semb ly of nuc lear we apons in the U . S .  arsena l ;  s ince 1 9 7 5 ,  it has been 
the only final assemb ly poin t in the Un ited S tate s .  

The De par tment o f  Ene rgy , which admin is ters the p l an t ,  de scribe s i t  as 
"an a s s e mb ly fac i l i ty that receive s convent ional h igh-explos ive materials 

. and prefabricated weapons componen t s  from external suppliers . There 
are three ma jor operat ions : ( 1 )  product ion of new nuc lear weapons ; ( 2 )  
main tenance , mod i f icat ion , and qua l ity as surance te s t ing o f  nuc lear weapons 
a l ready in the mili tary 1 tockp i le ; and ( 3 )  re t irement by d isas !e mb l y  o f  
nuc lear weapons n o  longer re quired i n  the mi l i tary s tockp i le . "  

As a result of an out o f  court s e t t lement o f  a lawsu it f i led in re s ponse 
to e xpans ion p lans for the p l an t ,  the De partment o f  Energy has pre pared a 
Draft Environmen tal Impact S tatement to ana l yze "environmental e f fec t s  o f  
the De partment o f  Energy ' s  propo s a l  to cont inue ope rat ions and to con s truct 
add i t iona l fac i l i t ie s  at the Pan tex P lant . . •  to meet the Department of 
Energy ' s  cont inuing respon s ib i l i t ie s  for nuc lear weapons assemb l y ,  s tockp i le 
mon i tor ing , maintenance , modificat ions , and ret iremen t s  (disassemb l y )  a s  
mandated by Pres iden t ial d irect ion and Congre s s ional authorization and 
appropr i� t ion " and to analyze "a range of al ternat ive s to the proposed 
ac tion . "  

I I .  INTRODUCTION : DOE ' s  Draft Environmental Impact S tatement on the Pantex 
P l an t  Site is an intere s t ing work of fict io� . Ca l l ing it a work o f  fiction 
is not the s ame as c a l l ing it a l ie :  a work of fiction is a se l f -cons c ious ly 
craf ted narra t ive intended to convey a truth . It is a lways legitimate t o  
a s k  what such a narrat ive i s  intended to conve y ,  how it conveys it , and for 
whom it is a truth . 

It doesn ' t  take a great deal of imaginat ion to conc lude that this document 
is a truth for the Dep artment o f  Energy and o the rs who have committed 
themse lve s to cont inued ope rat ion and expans ion of Pantex to fu l f i l l  
"cont inuing respon s ib i l i t ie s "  for nuc l ear weapons produc t ion , s tockp i l e  
main tenance , an� s tockp ile expans ion . I n  the s imp le s t  pos s ib le terms , i t  
is intended to convey the leg itimacy o f  that commitme n t . 

For those who do not share the commitment , the document is not a pe rsuas ive 
work . It is nothing bu t an extended s tatement of a commitment we do not 
share , a r itua l repe t i t ion o f  the convict ion that the production proce s s  
a t  Pan t e x  i s  both "nec e s sary" an d  "•afe . "  

Ca l l ing the work "interes t ing " is not intended t o  sugge s t  that it contains 
new or surpris ing informat ion ; i t  doesn ' t .  Nor is it intended to sugge s t  
tha t  it i s  a noteworthy examp le o f  i t s  genre ; it isn ' t .  For the mos t  
part , the s tatement re l ie s  o n  re pe t it i on o f  poor l y  documented a s s e r t ion s , 
a s s e r t ions tha t  are never subs tant iated by independent or c r it ical observe r s . 
As a - f ic t ion , it is me r e l y  an exercise in s e l f-jus t if icat ion and knows no 
rhe torical device o ther than repe t ition .  I t s  intere s t  der ives from the 
fac t that it is repre sented as an "ob jec t ive " a s s e s sment of "environme ntal" 
issues invo lved in cont inued operat ion and expans ion o f  the Pantex P lant . 
It is a s e l f-consc ious ly crafted narrat ive intended to convey a truth , bu t 
it is promulgated as a c r i t ic a l  s tudy intended to explore a l te rna t ive 
pos s i!> i l i t ie s . 

203 1 -C  S. HUCiHES 
NORTHWEST TEXAS CLERGY & LAITY CONCERNED AMARILLO, TEXAS 79 109 
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The s tudy is bracke ted by a disc laimer that a b s o lve s the government of 
respon s ib i l ity for "accuracy , comp l e tene s s ,  or u s e fu lne s s "  o f  informa t ion 
that it contains and an impre s s ive " l i s t  of preparer s , "  comp l e t e  with 
qua l i f ic a t ion s inc lud ing "ye ars of prof e s s ion a l  e xper ience . "  On the one 
hand , we are invited to take note of the h ighly qua l i f ied prepare rs of the 
repor t ,  bu t ,  on the o the r hand , we are warned not to hold the government 
respon s ib le for the ir work . This has the e f f e c t  of removing the s tudy 
from contact with ob jec t ive real i t y : no one i s  respons ib le for i t ,  and , 
u l t i ma t e l y ,  i t s  accurac y ,  c omp le tene s s , and u s e fu ln e s s  are irre levan t . 

I t s  on ly purpose is to leg i t imate a course of ac t ion a lready underway ; 
it is a confe s s ion of faith , not an e xp lorat ion of a l t ernat ive s . Becau se 
the conf e s s ion i s  t r ite and bankrupt , the document ' s  intere s t  der ive s 
more from i t s  l ack of c lar ity (or hone s t y )  about i t s  purpose than from 
its con t ent . 

I I I . CRITICAL RESPONSE : One of the mo s t  g lar ing prob lems with the 
s ta t eme n t  is the d e c i s ion ( d i sgu i s e d  as a nonde c is ion ) invo lved i n  iso l a t ion 
of con t inued oper a t ion of Pantex from "na t iona l  po l ic ies regarding nuc lear 
we apon s . "  This is a de c i s ion to accept as "given" the a s s umpt ion that 
present p o l icy w i l l  not change , and , by e l imina t ing a who le range of 
a l t ernat ive s from cons iderat ion , i t  d iscour age s adequate cons ide rat ion of 
the ir imp l icat ion s . 

One of the mo s t  importan t  of the s e  a lternat ive s is the p o s s i b i l ity of a 
freeze on produc t ion , te s t ing , and dep loyme n t  of nuc lear weapon s . Such 
a po s s ib i lity is obviou s ly rea l i s t ic g iven the p o l i t ic a l  c l ima t e  in the 
Un ited S t a te s , w i th a subs tan t i a l  port ion o f  the popu l ation favoring a 
freeze and at le a s t  one house of Congre s s  moving increa s ing ly toward a 
r e s o l u t ion in suppor c  o f  that a c t ion . Fai lure to cons ider the pos s i b i l i t y  
resu l t s  i n  :i: a i lure to cons ide r ( t o  u s e  DOE ' s  phrase ) "mi t igat ive proce dure s . "  

B l anke t s ta tsme n t s  of combined payro l l  and purcha s e s  and po ten t i a l  increased 
retail s a le s  seem intended to imp ly that a p o l icy shift toward imp lementa t ion 
of a freeze wou ld devas tate the e conomy . That imp l ic a t ion grows d irec t l y  
ou t of f a i lure to cons ider a l t e rnate u s e s  for the p l an t  and the j o b  s ki l l s  
i t  e mp loys . There is no good reason to e l iminate con s ide rat ion of a l t e rnate 
u s e  from the Draft Environmental Impac t S tatemen t ; the on ly reason is a 
p r ior c ommitment to the as sump t ion that weapons produc t ion wi l l  cont inue at 
the present rate or will be expande d .  The s ame is t rue o f4the s c atement 
that Pan tex prov ide s  " s t ab i l ity" in the Panhandle economy . Th is is on ly 
true i f  one a s sume s s te ady o r  s tead i ly incre as ing produ c t ion of nuc lear 
weapon s . Otherwis e , the p lant is a source o f  potent ia l  ins t ab i l it y  as it 
becomes increa s ing ly centra l t o  the economy a t  the same 5 ime tha t  a freeze 
become s an incre a s ing ly rea l is t ic pol it ica l  pos s ib i l i t y .  

Equ a l ly impor tan t is the con s i s tent fai lure of the document ' s  authors to 
d e f ine the ir terms . Throughout the s tatemen t ,  we are t o ld that there are 
no "s ign i f ic an t "  o r  "impor tan t "  r e l e a s e s  of radioact ive ma t e r ia l ,  that 6 
"cred ib le " acc ident s  wou ld not be l ike ly to have "s ign ifican t "  impac t s . 
We are g iven conf ident s tatements of poten t i a l  cancer deaths and c le anup 
c o s t s  but no bas is on which to a s s e s s  whe ther those s tatements are accurate . 
This is evidence of the po int made e ar l ie r  in the introdu c t ion , that the 
s t a tement is a leg i t ima t ion of a c t ions tha t have already been undertaken and 
dec i s ions that have a lready been made . 
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It is har d ly surpr i s ing that the government would te l l  us that the p lant ' s  
adve r s e  impac t i s  neg l ig i b le . What we need i s  a b a s i s  on which to � 
that s ta t ement . 

Given the impor tanc e of nuc lear was te d isposal for this reg ion , it is a l so 
s ign ificant that the Dra f t  Environmen t a l  Impac t  S tatement dea�7a t  l e a s t  
peripheral ly--w i th que s t ions o f  radioac t ive was te a t  t h e  p l an t . W e  are 
to ld tha t  no "wa s t e "  i s  "disposed of" bu t that "re s idue from c le anup of 
mi l i tary acc iden t s "  i s  " s t i l l  be ing he ld . "  DOE ' s  p re c i s ion in language u s e  
on th is i s sue i s  a s t ounding . We a r e  expe c t e d  t o  j o in t h e  au thors in 
d i s t ingui s h ing ''was t e "  from "res idue " and "d i s po s a l "  from "terllpoDary h o l d ing , "  
even though i t  i s  d i f f icu l t  t o  i1llllg ine "re s idue" from an acc ident a s  anything 
other than waste and even though "temporary" seems to be s tre tched ::;o���ewhat 
as we rea lize that s ome of the "re s idue " has been he ld as 111..1ch as 20 year s . 

Perhaps th i s  is DOE ' s  s ub t le way of admi t t ing that no nuc le ar was te has 
as y e t  been d i s po s e d  o f  ·and tha t ,  more than th irty years a f te r  we began 
generat ing it , we are s t i l l  h o ld ing i t · w i thout a me thod for d is p o sa l . 

Wh a t  we wou ld l ike to s e e  is some ind i c a t i on of the time l imit on "temporary" 
s t orage , some ind icat ion of the content of "re s idue " pre s ent ly be ing he l d ,  
s ome d e t a i led ind i c a t ion of the manner i n  whi c h  the "re s idue " i s  transported 
when it leave s the plant and the route i t  f o l lows , and s ome ind icat ion of 
emergenc y  provis ions for transportat ion acc iden t s --both on the way in and 
on the way out . We wou ld l ike de t a i led in format ion on train ing of eme rgency 
per s onne l in s ma l l  commun i t ie s  a l ong the way, e .g . , in Vega or Adr ian on 
I-4 0 .  We wou ld l ike to know wha t  provis ions have been made for de a l ing 
with a long-burn ing h igh- tempe rature f ire invo lv ing nuc l e ar was t e  in one of 
tho se s ma l l  communi t ie s . Are they s imply wr i t ten off becau s e  they are s ma l l ?  

The Draf t  Environment a l  Impact Sta tement r e f e r s  t o  ep idemio log ical data 
bu t doe s not inc lude i t . Th is make s c r i t ical a s s e s sment more d if f ic u l t  for 
those who do no t have acc e s s  to documen ts l isted in the re ference s e c t ion . 
There is no ind icat ion in the s tatement that there are d i f fe rences o f  o p in ion 
among expe r t s  on the e f f e c t s  of rad iat ion e xposure , espe c i a l ly a t  low leve l s . 
Why does DOE not open its data to c r i t ical ana lys is by e xpe r t s  who s e  
as sumpt ions and b ia s e s  d iffer from those o f  the government ? 

From the perspect ive of a spar a e l y  popu l ated agr icu l tu r a l  are a such as the 
Texas Panhand le , DOE ' s  use of e xpected c ancer morta l i t i e s  is a l s o  problema t ic . 
Wors t  case trans por t a t ion acc ident s are a s sumed to be those that occur in 
ma j o r  me t ropo l itan areas (with 250 , 000 o r  more popu l a t ion ) .  Th i s  amoun t s  t o  
a n  a s s e r t ion t h a t  no acc ident i n  t h e  Panhan d le o f  Texas wou ld b e  c l a s s f ied 
as ''wo r s t  case . �  The f igure o f  68 c ance r deaths c ited in con s ide ra t ion o f  
c r e d ib le acc iden t s  looks mu c h  wor s e  when cons idered as a percentage o f  
popu l a t ion in , e . g . ,  Vega (where i t  would amount to approximate ly 7% o f  the 
popu l a t ion ) than in Ama r i l lo (where it is cons iderab ly le s s  than 1 % ) .  
The Draft Environme n t a l  Impact S tatement g ive s no c lu e  as to whe ther those 
f igur e s  are e qu a l l y  app l icab le to acc iden t s  in s ma l l  commun i t ie s  and those 
in larger me tropo l itan areas . We wou ld l ike spe c i f ic informa t i on on the 
degree to which reduced popu l a t ion correspon ds to redu c e d  popu lat i on den s i ty 
in areas affected by acc iden ts . An ade qu ate ana lys i s  wou ld inc lude attent ion 
to the impact of acc iden t s  in spe c if ic commun i t ie s  of the Panhand le affec ted 
by the p lan t and as soc iated transportat ion . 
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What, e .g . , wou ld be the impac t  o f  a sus tained high temperature f ire involving 
a "safe-secure" rail c ar carrying nuc lear weapons through Dumas or Stratford? 

What would be the impact of a fue l truck/ra i l  car acc ident at the San ta Fe 
switch ing yards under I-40 in Amar i l l o ?  What abou t a s imi lar acc ident in a 
residential area of North Amar i l lo? 

This documen t ,  l ike others produced by DOE , betrays an insensitivity to 
the fact that the Panhand le of Texas is an agr icul tural reg ion . "Wors t 
case " acc idents are not necessar i ly those that occur in urban areas or 
when the wind is b lowing toward Amar i l lo .  It is incumbent on DOE to look 
at the impact of acc idents in "iso l ated" agricultural areas . It  is incumbent 
on DOE to spec ify whe ther c le anup costs inc lude c ompensat ion to farmers for 
lost produ c t ivity and damage to crops or soil . 

The "overal s annual chance of a plu tonium releas ing acc ident for Pantex is 
1 in 5 100 . "  That is assumed to be an "acceptab le r isk , " but on what basis ? 

Given the relat ively h igh pos s ibil ity of a plu tonium re leasing acc ident at 
Pantex, we are t o ld that DOE is cons idering "mitigative " procedures invo lving 
aircraf t flying over the p lant . We are g iven no ind icat ion of the impact 
of chang ing f l igh t patterns on safety at the Amar i l l o  Airport , nor are we 
given any ind icat ion of the cost  of the change and who wil l  bear it . 

It would be appropriate for Panhandle res idents to ask why that h igh risk 
has been cons idered acceptab le for so long and wha t  imp l icat ions that has for 
critical  assessment of future DOE dec i s ions . Are DOE s t andards acceptable 
from a Panhandle perspec tive ,  o r  d o  they tend to grow out of the percept ion 
of this area as a was teland or an unpopu l ated area? 

We are a lso to ld that DOE is c ons ider ing "mitigative" procedures d irec ted 
at acc idents induced by1 tornados . It wou ld be appropr iate for Panhand le 
re s idents to ask for s pec ific informat ion on how DOE proposes to e l iminate 
the possib il ity of tornado induced acc idents . 

IV.  CONCLUSION : The Department of Energy ' s  Draft Environmen tal Impact 
Statement relegates itse l f  to irre levanc e by refus ing respons ibility for 
resu l ts , by d ivorc ing resu l t s  from the ir effec t s , and by as suming and 
leg itimat ing a commitment to nuc lear weapons produ c t ion . It serves on ly 
as  an apologe tic for an ongoing approach to nuc lear weapons and �at ional 
secur ity . 

What is needed is a c r i t ical assessment of the Pan tex P l an t  and its environmen t a l /  
medical imp l icat ions undertaken b y  researcher s  who have n o  ves ted intere s t  in 
c ontinued operat ion , a care fu l asse ssment o f  economically viable a l ternatives , 
a critical reasses sment of the me aning of "security" and the p l ant ' s  impact on 
the security of people here and e l sewhere , and final ly a d iscip l ined national 
and international rec ons iderat ion o f  the mandate that "jus tifie s "  the p l ant ' s  
operat ion . 

Noth ing less will  suffice . 

NOTE S : 
1Draft Environmental Impac t  Statement : Pantex P lant Site , Amar i l l o ,  Texas . 

U . S .  Department of Energy , December , 1 982 .  

2
Ibid . ,  p . ii 

3
Ibid . I p . S-6 

4
Ibid . I p .  4-20 
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5 
C f . the work of Seymour Me lman and Lloyd J .  Dumas . 

6
nraft Environmen tal Impac t  Statement , p . S-5 , S-6 , S-7 . 

7 
b " 5 6 I 1d . ,  p . S- , 

8
Ibid . , p . S-8 

Prepared by : 

S teven Schroeder , Ph . D .  
Director 
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DOE Responses to Northwest  Texas Cl ergy and La i ty Co ncerned o n  the  

Draft E nv i ro nm e nta l  I mp act Stat eme nt for  the  P a ntex P l a nt S i te ,  Carson  Cou nty, Texas 

DOE/ E I S-0098-D 

The p ar ag r aphs i n  the wr i tten  comments were l ettered for ease of refere nce . 

P ar agraphs  A ,  B ,  a nd C 

No response  requ i red . 

P aragraph s  D ,  E ,  F ,  G ,  a nd J ( Pos i t i o n  s t ateme nt th at t he  Draft E nv i ro rmental  Impact Stat eme nt does not 

address  t h e  appropr i ate scope of a l t er nat i ves  and t h at t he  Dr aft E nv i ro rme nt a l  Impact St ateme nt i s  poor ly  

docume nted ) 

Th i s  E nv i r o rme nt al I mp act Stat eme nt does not attempt to a nal yze and eval u ate  t he  poss i b l e  

a l ter nat i ves to t he  Nat i o n ' s  nuc l e ar def e nse  po l i c i es ;  for examp l e ,  t h e  al ternat i v e  of p u t t i ng " a  freeze 

o n  product i o n , test i ng ,  and dep l oyme nt of nuc l ear weapo ns . "  The s t ateme nt does not assess t h e  

e nv i ro nme nt a l  i mp ac t s  o f  t he  U . S .  nuc l ear defense po l i cy, but  rather focuses o n  t h e  s i te-spec i f i c  

e nv i rorme nta l  i mp acts of co nduct i ng nuc l ear weapo ns product i o n, ma i nte na nce ,  mod i f i c at i o n , surve i l l a nc e ,  

a nd ret i reme nt operat i o ns a t  Pant ex Pl a nt and/or e l sewh ere . 

U . S .  defe nse  p o l i cy a nd  nuc l ear weapo ns requi reme nts i n  sup port of t h at p o l i cy rest r i ct a l ter nat i ves 

as to Dep artme nt of E nergy ' s  nuc l e ar weapo ns operat i o ns .  However , the co nverse i s  not true .  Th e 

Dep artme nt of E nergy ' s  product i o n  of nuc l ear weapo ns does not forec l ose opt i o ns wi th  respect to t h e  

overa l l U . S .  nat i o na l  defe nse program .  

The as sert i o n  was made t h at t h e  Draft E nv i rorment al Imp act St ateme nt was poorly docume nted . 

Supp l eme nt a l  refere nce docume nts were av a i l ab l e  to anyo ne o n  request and were av a i l ab l e  at t h e  Amar i l l o 

P ub l i c L i b rary dur i ng the  e nt i re r ev i ew per i o d .  

P aragraph H ( St at eme nt t h at t he  use of the  d i sc l a i mer i s  i nappropr i at e )  

The d i sc l a i mer th at appeared o n  t he  i ns i de of t h e  fro nt cover of t h e  Draft  E nv i ro rme ntal  Impact  

St ateme nt i s  a rout i ne p at e nts  and tech ni c a l  d at a  type of prov i s i o n  t h at i s  not i nt e nded  for  i nc l u s i o n  i n  

an e nv i ro nmental  i mp act st ateme nt but  was i nadvert e nt l y  i ncorporated d ur i ng the  p r i nt i ng a nd  b i nd i ng of 

the docume nt . I t s  l a ng u age  i s  obv i ou s l y  i napprop r i ate for an  E nv i ro nment a l  Impact St ateme nt , whether o n  a 

draft or f i nal i s su a nce ,  a nd no such prov i s i o n  h as been i nc l uded i n  t h i s  F i nal E nv i ronmental  Impact 

St ateme nt . 

P ar agraphs I a nd K 

No response requ i red . 
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P aragraph L ( St ateme nt t h at eco nom i c  i ns t ab i l i ty exi sts  bec ause  of t he  P a ntex P l a nt )  

The refere nced Sect i o n  I V-A-1 i n  t he  s ummary of t he  E nv i ro �e nt al Impact Stateme nt i nd i c at es t h at 

c u rrent payro l l s  and purc h ases  of t he  P a ntex P l a nt add about $106 mi l l i o n  to t he  l oc a l  eco nomy , and t h at 

the  proj ected i ncrease i n  work force co u l d  cont r i b ute about 0 . 3  perc e nt to ret a i l s a l es .  Movi ng these  

nuc l e ar weapo ns operat i o ns to e i ther  the  Iowa Army Ammu ni t i o n  P l a nt or t h e  Ha nford S ite  ( as d i sc ussed  i n  

Sect i o n  4 . 1 . 9 . 4 ) , wo u l d  res u l t  i n  a tota l  l oss  to the  Amar i l l o  Area eco nomy of about 3 percent ( d i scus sed 

i n  Sect i o n  4 . 1 . 8 . 4 ) , and wo u l d affect abo ut  5 percent (4 . 7- 5 . 5  percent ) of the wor k  forc e .  Th ese  are 

moderate c h a nges t h at wou l d  not devastate  the eco nomy; yet , t hey wo u l d  h ave not i ceab l e  i mp act . V i rt u a l l y  

any future u s e  cou l d  b e  conducted at t h e  P a ntex P l ant i f  nuc l e ar we apo ns operat i o ns were moved e l sewhere 

( Sect i o n  2 . 2 . 4 ) . The c o nc l us i o n  of econom i c  stab i l i ty was b ased on  i nformat i o n from the Texas I nd u st r i al  

Comm i s s i o n  t h at s howed abo ut  8, 000 jobs  statewi de  traceab l e  to  the  P a ntex P l a nt operat i o ns .  Det a i l s  on 

t h i s  c o nc l us i o n were g i ven  i n  R app 1982 .*  

P ar agraph M ( St ateme nt t h at t erms were not def i ned ) 

The s t ateme nt i s  made t h at terms u sed i n  t he Draft E nv i ro nme nt al  Impact St at eme nt are not we l l 

def i ned . Th i s  st ateme nt i s  fo l l owed by a c i t at i o n to t he s ummary sect i o n  of the  E nv i ro nme nt a l  Imp act 

St ateme nt . The s ummary sect i o n i s  u sed to present c o nc l u s i o ns b ased on  i nformat i o n  pres e nt ed i n  l at er 

c h apters  where terms are expl i c i t l y  defi ned or q uant i t at i ve l y  i l l u s trated . I n  add i t i o n ,  Sect i o n  8 . 2  i s  a 

g l os s ary of t hose  t erms cons i dered u nf ami l i ar to t he  p ub l i c .  

The term "cred i b l e" was def i ned i n  Sect i o ns 2 . 4 . 1  and 8 . 2 as meani ng a n  event whose c h a nce of  

occurr e nce i s  " at l e ast o ne i n  a m i l l i o n  of happeni ng i n  a year of operat i o n . "  The term "s i g ni f i c ant " i n  

re l at i o n to acc i de nts  was al so d ef i ned q ua l i t at i ve ly  i n  Sect i o n 2 . 4 . 1  and i l l u s t rated q u a nt i t at i v e l y  

t hroughout  Sec t i o ns 4 . 2 . 1  throug h 4. 2 . 8 . Judgme nt s  o f  s i g ni f i c a nce or i mport ance regard i ng b o t h  normal 

operat i o nal  re l eases and acc i de nt c o nsequences were i l l u s trat ed q u a nt i t at i ve l y  i n  s ummar i es t hroughout  

C h apters 3 and 4 .  Add i t i on a l  deta i l  and  data on  meas u rements were g i ven  in  the 1 6  reports in  the s er i e s  
" Su pp l eme nt ary Doc ume nt at i o n for an E nv i ronme nt al  Imp act St ateme nt Regardi ng t he  P a ntex P l a nt"  prep ared by 

t he  Los Al amo s  Nat i o na l  Laboratory. Cop i es of the  e nt i re ser i es were av ai l ab l e  t hroughout  the  p u b l i c  

comme nt p e r i od i n  the  Amar i l l o  P u b l i c  L i brary, and cop i es were sent to anyo ne request i ng t hem . 

Spec i f i c a l l y , the  method s ,  dat a ,  eval u at i o ns of  pot e nt i a l hea l t h  effects , and c l e a nu p  co sts  of pot e nt i a l 

acc i de nt s  were det a i l ed i n  E l der 19828** , Wenzel  1982 8*** , and We nzel 1982D . + 

*Rapp 1982 : D .  Rapp , " S upp l eme nt ary Doc ume nt at i o n  for an  E nv i ro nme nt a l  Imp ac t St atement Regard i ng t he  

P a ntex P l ant : Soc i oeconomi c  As ses sme nt , "  Los  Al amos Nat i o nal  L aborat ory report LA-9445-P NTX-J 

( 1982 ) . 

**E l der 19828 : J .  C .  E l d er , R .  H .  Ol s her ,  and J .  M .  Graf , " S upp l eme nt ary Doc ume nt at i o n  for an 

E nv i ro �ne nta l  Impact Stat eme nt Regardi ng the  P a ntex P l ant : Rad i o l og i c al Consequences of Immedi ate 

I nh a l at i o n  of  P l uto ni um Di s persed by Po s t u l ated Acc i de nt s , "  Los  Al amos Nat i o na l  Laboratory report LA-

9445-PNTX-F ( 1 982 ) .  

***We nzel  1982 8 :  W .  J .  We nze l , " S upp l eme nt ary Doc ument at i o n  for an E nv i ro nme nt a l  Impact St ateme nt 

Regard i ng the  P a ntex P l a nt :  Decontami nat i o n  Met ho ds and Cost  E s t i mates for Post u l ated Acc i de nt s , "  Los  

Al amos  Nat i o na l  Laboratory report LA-9445-P NTX-N ( 1 982 ) . 
+wenze l  1982 D :  W. J .  We nzel and A .  F .  Gal l egos , " Supp l eme nt ary Doc ume nt at i o n for an E nv i ro nmental  Impact 

St ateme nt Reg ard i ng the  P a ntex P l ant : Lo ng-Term Rad i o l og i c a l  R i s k  As sessme nt for Po s t u l ated 

Acc i de nt s , "  Los  A l amos Nat i o nal  L aboratory report LA-9445-P NTX-0 ( 1982 ) .  
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P ar agraph N 

No respo nse req u i red . 

P ar agraphs 0,  P ,  and Q ( St at eme nt t h at nuc l ear waste d i spo s al is  poorly def i ned a nd  t h at t r a ns port at i o n  

acc i d e nt s  i n  smal l towns i s  not d i scussed ) 

Some of the  term i no l ogy may appear art i f i c i al because of the  need to comp l y  w i th cert a i n reg u l at i o ns 

reg ard i ng t he  c ategor i z at i o n  of d i sposa l . Howev er ,  regard l ess  of termi no l ogy , the  import ant po i nts of 

wh at now e x i sts at t he  P a ntex P l ant are descr i bed i n  Sec t i o n  3 . 2 . 6 . 1 .  

Al l prev i ou s l y  stored operat i o nal rad i o ac t i ve waste h as b een  removed from the P l a nt s i te and s h i pped 

to  the  Nev ad a Test  S i t e .  Curre n t l y ,  generated waste i s  a ccumu l ated f o r  up  t o  1 year  i n  about  25  208- l i ter  

( 55 -gal l o n ) stee l  drums . The  l eve l  of c o nt am i nat i o n  o n  the operat i o nal wastes ( p aper t owe l s ,  rubber 

g l o v es , f i l ters , etc . ) i s  comp arab l e  to what i s  ge nerat ed by a hosp i t a l  performi ng rad i o i sotope d i ag nos i s  

a nd  tre atme nt or a u n i ver s i ty r ad i oc h em i ca l  l abor atory . Add i t i o nal i nformat i o n  h as been i ncorporated i nto 

Sec t i o ns 2 . 3 . 6 ,  3 . 2 . 6 . 1 ,  4 . 3 . 1 ,  and 4 . 3 . 3 . 1  reg ard i ng the rout i ne wastes and th e i r  transport at i o n .  

T h e  res i d ue from mi l i t ary nuc l ear we apons acc i de nts was a l l removed from stor age i n  1981 . After 

meas ureme nt of c o nt e nts , about h a l f  was determ i ned to be waste and was s h i pped to the Nev ad a  Test  Si t e .  

About 1 8  o f  t h e  acc i de nt res i d ue c o nta i ners are st i l l  at P a ntex P l ant awa i t i ng f i nal dec i s i o ns o n  whether 

some of those  mater i al s  are recoverab l e  or reu s ab l e .  Add i t i ona l i nforma t i o n  o n  the weapons  a cc i dent 

res i due ,  co ntami nated or potent i al l y  c o nt am i nated so i l  assoc i ated w i th retr i ev i ng the acc i de nt res i due , 

met hods  of tra nsportat i o n  and transport at i o n  r i s k s  h ave  bee n added to Sect i o ns 2 . 3 . 6 ,  3 . 2 . 6 . 1 ,  a nd 

4 . 3 . 3 . 1 .  

I n  reg ard to emerge ncy prov i s i o ns for trans port at i o n  acc i de nt s ,  Sect i o n  4 . 3 . 1 was expanded to cover 

the  c ap ab i l i t i es and resources av a i l ab l e  to respo nd to Dep artme nt of E nergy transport at i o n  i nc i de nts  i f  

requ i red . Note t h at the  Departme nt o f  E nergy does not re ly  o n  l oc al age nc i es for emergency respo nse .  The 

Dep artme nt of  E nergy cour i ers and Radi o l o g i c a l  Ass i st ance  Program pers o n ne l  are tra i ned and re ady to 

respond to acc i de nts i nvo l v i ng rad i oact i ve mater i al s .  Appropr i ate not i f i c at i o n  and coord i nat i o n  w i th 

state and l oc al emergency respo nse organi z at i o ns wo u l d  be made dep e nd i ng o n  t he  l oc at i o n  of any i nc i de nt .  

These prov i s i o ns are appl i c ab l e  regard l ess  of l oc at i o n ,  so sma l l commu ni t i es wo u l d  rece i ve the appropr i ate  

a i d ,  if  needed . 

P ar agraph R ( St at eme nt th at the ep i d emi o l o g i c  d at a  was not i n  the Draft  E nv i ro nm e nt al Imp act St ateme nt ) 

The d et a i l ed d ata a nd  d escr i pt i o n of the  ep i demi o l o g i c al st udy was pre s e nt ed i n  W i ggs  1982 . *  Th i s  

report was p l aced i n  the  Amari l l o Pub l i c  L i br ary for pub l i c  use  dur i ng the comme nt per i od .  I n  add i t i o n , 

c o p i e s  of these doc ume nts were made av a i l ab l e  to anyone request i ng t hem . The d et a i l ed ep i dem i o l og i c  

*Wi ggs  1982A : L .  D .  Wi ggs , G .  S .  W i l k i ns o n ,  G .  L .  Ti etj e n ,  and J .  F .  Acq u ave l l a , " Supp l eme nt ary 

Doc ume nt at i o n for an E nv i ro nme nt al Impact St ateme nt Reg ard i ng the P a ntex P l a nt :  A Comp ar i son of 

Cou nty and St ate Cancer Mort al i ty Rates , "  Los Al amo s  Nat i o nal  Labor atory report LA-9445-P NTX-P 

( 1982 ) .  
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study on worker mort a l i ty has bee n comp l et ed ( Acqu ave l l a  1982 ) . *  The res u l t s  of th i s  study show no 

i ncrease i n  a ny c ause of death ( i nc l ud i ng a l l c a ncers , arter i os c l ero t i c  h e art d i sease ,  a nd d i gest i ve 

d i seas e s )  from work i ng at the  Pantex P l ant . 

P ar agraphs S and T ( Co ncern about the dose mode l s used,  how t he  acc i de nt d ata  was ap p l i ed ,  a nd wh at t h e  

effects  o f  an acc i de nt wo u l d  b e  to  smal l towns ) 

Sect i o n  3 . 2 . 6 . 1  refere nced App e nd i x  8 . 1 ,  where t he  i ss ue i s  d i scussed . I n  the  app e nd i x  ( Sect i o n  8 . 1 . 5 ) ,  

those  parts of  the  d i sagreement  re l e vant  to the k i nds of  doses rel a ted  to Pantex  P l a n t  opera t i ons 

were p o i nted out . The appe nd i x  refere nced Buhl 1 982 , ** where the  var i ous  mode l s  were d i scussed i n  det ai l .  

No ne of t he  co nc l u s i o ns reg ard i ng s i g ni f i c a nce  of doses d i s cus sed i n  t he  E nv i ro nme nt al  Impact St ateme nt 

wo u l d  c h a nge as a res u l t  of us i ng any of the  v ari ous  dose-effect mode l s .  

Expected c a ncer mort a l i ty was c a l c u l ated as o n ly  o ne i nd i c at i o n of c o nseque nces t h at cou l d  occur from 

e i ther  trans portat i o n  or P l a nt acc i d e nts  d i spers i ng p l ut o n i um .  Ot her i nd i c ators were amo u nt of l and 

c o nt ami nated and est i mated costs for c l e a nup and restorat i o n .  Th ese eva l u at i o ns were s ummar i zed i n  text 

a nd t ab l es i n  Sect i o n  4 . 2 . 6 , 4 . 2 . 7 , 4 . 2 . 8 , a nd 4 . 3 . 3 . 1 .  

The termi no l ogy " extreme c as e" was associ ated wi th " u nf avorab l e  d i spers i o n" c o nd i t i o ns as exp l ai ned 

i n  Sect i o n  4 . 2 . 5 .  Th e s e  co nd i t i o ns wo u l d expose the l argest numb er of peop l e and wo u l d  res u l t  i n  t he  

l argest pop u l at i o n dose or  the  l argest number of  pot e nt i al c a ncer fat a l i t i es .  T h i s  eva l u at i o n cou l d  be 

i nt erpreted as t he  max i mum co nsequence to soc i ety as a who l e .  As exp l a i ned i n  Sect i o n  4 . 2 . 5 ,  other d i s 

pers i o n c o nd i t i o ns a m  l oc at i o ns ( as i n  t h e  c ase o f  pot e nt i al transport at i o n acc i de nt s )  cou l d  res u l t  i n  

l arger conseque nces  from other perspect i v es ( s uch  as max i mum exposed i nd i v i d u a l ) .  Th i s  i s  pre c i se ly  the  

reas o n  t h at d i ffere nt d i spers i o n  co nd i t i o ns were ana l yzed a nd s ummar i zed i n  the  v ari o us t ab l es i n  

Sect i ons 4 . 2 . 6 ,  4 . 2 . 7 ,  a n d  4 . 2 . 8 .  Data i n  these  ta b l es s how r i s ks to i n d i v i d ua l s  a t  d i fferent d i s tances 

in  the d i rect i on o f  Ama r i l l o  and in  the d i rect i on o f  Borger , wh i ch i nc l udes both a l ower tota l popu l a t i o n  

a n d  a l ower popu l a t i on dens i ty .  For t h e  max i mum re l ease  a c c i dent , for examp l e  ( Ta b l e 4 . 2 . 6- 1 ) ,  a maxi mum 
est ima te of  1 eventua l cancer fa ta l i ty for med i an d i spe rs i on compares w i th  the e s t i ma te of  68 for unfavora b l e  

d i s pe rs i on i n  t h e  d i rec t i on o f  Amar i l l o .  A s  exp l a i ne d  i n  Sect i on 4 . 2 . 6 , t h e  e s t i mate of  cancer fac i l i t i es 
i s  a product of the  amount  of p l u ton i um i nh a l e d ,  the  number of peop l e  i nvo l ved , a n d  the  quan t i ta t i ve 
rel a t i on between expos u re and l i kel i h ood of cancer fata l i ty .  Thus , for other  fac tors be i ng h e l d  con stan t ,  

t h e  expected number o f  cancer  fata l i t i es i s  d i rectly proporti on a l  t o  t h e  n umber of  peop l e  exposed . 

I n  spec i f i c  reference to t he t r a nsport at i o n  acc i dent ana lys i s  ( Tab l e  4 . 3 . 3 . 1 -1 ) ,  t he  rat i o  of t he  

max i mum number  of cancer f at a l i t i es to t he  popu l at i o n i s  approx imat e l y  3 or  4 to 10 , 000 ( 3  to  4 one

h u ndredths of o ne perc e nt ) for e i t h er d i spers i on c o nd i t i o n .  As a f i rst approx imat i o n , o ne can est i mat e 

t h at i f  s uch  an  acc i de nt ( a  l o ng-burni ng h i g h -t emperature  f i r e )  occu rred i n  a commu ni ty of 10 , 000 ,  

*Acqu ave l l a  1982 : J .  F .  Acq u ave l l a , L .  D .  W i ggs , R .  J .  Waxwe i l er ,  D .  G .  Macdonel l ,  and  G .  S . W i l k i nson ,  

" Su pp l eme nt ary Docume nt at i o n  for an E nv i ro nment al  Impact St ateme nt Regard i ng the  P a nt ex P l ant : 

Occ u p at i o nal  Wo rk Force Mort a l i ty Study , "  Los Al amos Nat i o na l  Laborat ory report LA-9445-P NTX-Q 

( 1982 ) . 

**Bu h l  1 982 : T .  B u h l , J .  Dewart , T .  Gu nderson ,  D .  Ta l l ey,  J .  We nze l , R .  Romero , J .  Sa l azar , and 

D .  Van  Etten , " S upp l ementary Documenta t i on for an  E n v i ronmenta l Impact Statement  Regard i ng the  
Pante x  P l a n t :  Rad i at i on Mon i to r i n g  a n d  Rad i o l og i ca l  As sessment  o f  Rout i ne Rel eases , '' L o s  Al amos 

Nat i onal  Labora tory report LA- 9445-PNTX-C ( 1 982 ) .  
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about 3 or 4 cancer fat a l i t i es m i g h t  eve nt u a l l y  resu l t ;  i n  a popu l at i o n  of 1 , 000 ,  zero or o ne event u a l  

c a ncer fata l i ty wou l d  be expected . Much more detai l on  t he  r i sk ca l cu l at i o n methodo l ogy was presented i n  

t he  supp l eme nt ary docume nts  av ai l ab l e  i n  t he  Amari l l o Pub l i c  L i b r ary or from t he  Dep artme nt of Energy ' s  

Amari l l o Area Off i c e .  

P aragraph U ( Co ncern over the effec ts  of a trans port at i o n  acc i de nt i n  Amari l l o )  

The expected number of c a ncer fata l i t i es wou l d  be s i m i l ar to wh at i s  shown i n  T ab l e  4 . 3 . 3 . 1 .  

Dep e nd i ng o n  t he  exact w i nd d i rect i o n ,  cons i derab l e  vari at i o n  i n  the  number of peopl e exposed wo u l d  be 

expected . As s hown i n  Tab l e  4 . 3 . 3 . 1 ,  2 5 , 000 to 100 , 000 exposed popu l at i o n c o u l d  res u l t  i n  about 8 to 38 

event u a l  cancer fat a l i t i es .  I f  a n  acc i dent  occurred i n  Ama r i l l o ,  th i s  i s  the range of expected effec�s . 

P aragraph V ( Co ncern over the  effects of an acc i dent o n  agri c u l t ural  are as ) 

As not ed ear l i er ,  the  term " ext reme c ase"  was assoc i ated i n  the  Draft E nv i ro nment al Impact Stateme nt 

w i t h  maximum number of c a ncer fat a l i t i es as a meas ure of r i sk to soc i ety ( s ee Sect i o n  4 . 2 . 5 ) . The effect 

on ag r i c u l tura l  l a nd was c o ns i dered i n  deta i l i n  terms of req u i red dec o nt am i nat i o n  a nd pot e nt i al l o ng-term 

hea l th  effects from res i d u a l cont am i nat i o n .  Th ese ana l yses were s ummar i zed i n  Sec t i o ns 4 . 2 . 7  and 4 . 2 . 8 .  

The deta i l ed ana l ys es i nc l ud i ng costs were pres e nted i n  Wenzel 1982A* and Wenzel 19828 . ** The fourth 

p aragraph i n  Sec t i o n  4 . 2 . 7  h as bee n mod i f i ed to i nd i c ate  compensat i o n  for crops and was cons i dered i n  t he  

detai l ed ana lys i s .  

P aragraph W 

No respo nse requ i red . 

P aragraph X ( Co ncern over the imp acts of m i t i g at i o n  measures to the  Amar i l l o I nter nat i o nal Ai rport ) 

As s t ated i n  the respo nse to the Federal Av i at i o n  Adm i ni strat i o n  l etter,  any mi t i g at i on meas ure that 

s i g ni f i c a nt l y  red uces  ai r traff i c  over or near the Pant ex P l ant i s  des i r ab l e .  Pot e nt i a l mi t i g at i ng 

meas u res h ave been restated i n  Sec t i o n  2 . 6 . 2  i n  a more general  way to prov i de for greater f l ex i b i l i ty i n  

se l ect i o n  of spec i f i c  opt i o ns and avo i d  major ad verc ' :n i t at i o n  o n  l oca l  a i rport operat i o ns .  

P aragraph Y ( St at ement t h at " DOE s tand ards"  are not �cceptab l e  r i s k s )  

None o f  the l i k e l i hood o f  acc i de nt va l ues are " DOE st and ards , "  nor are they g i ven  as acceptab l e  o r  

u nacceptab l e .  Th ey are est imates prepared by a u n i form methodo l ogy t o  permi t comp ar i so n betwe e n  

al ter nat i ves and t o  pro v i d e  a mechan i sm t o  compare between d i ffere nt h azard s .  Further ,  the  l i k e l i hood o f  

*We nze l  1982A : W .  J .  We nze l , K .  M .  Wal lwork -Sarber , J .  M .  Horton ,  L .  C .  Ho l l i s ,  E .  S .  Gl ad ney ,  D .  L .  

Mayf i e l d ,  A .  F .  Ga l l egos , J .  C .  Roger s ,  R .  G .  Thomas , a nd G .  Truj i l l o ,  " Su pp l eme nt ary Docume nt at i o n  

for an  E n v i r o nmenta l  Impact St ateme nt Reg ard i ng the  Pant ex P l ant :  Ag r i c u l t ur a l  Food Ch a i n 

R ad i o l og i cal  Assessme nt , "  Los Al amos Nat i o nal L aboratory report LA-9445 -PNTX-M ( 1982 ) . 

**We nze l 19828 : W .  J .  We nzel , " Supp l eme ntary Doc ument at i o n  for an E nv i ronment a l  Impact St atement Reg ard i ng 

the  P a ntex P l ant : Deco ntam i nat i o n Methods and Cost Est i mates for Postu l ated Acc i de nt s , "  Los Al amo s 

Nat i o na l  Labor atory report LA-9445-P NTX-N ( 1982 ) . 
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a p l u to n i um-re l e as i ng acc i d e nt i s  on ly  p art of t he  total  ev a l u at i o n  of r i sk . R i s k  must  al so co ns i der t he  

mag n i tude of  c o nsequences . 

I n  t he  Draft E nv i ro nme nt al I mpact St ateme nt , two aspects of ac c i de nt r i sk were eva l u ated : f i rs t ,  t h e  

l i ke l i hood t h at an acc i de nt wou l d  occ ur ;  and seco nd , the  mag n i tude  of poss i b l e  c o nsequences  shou l d  a n  

ac c i de nt occ ur . ( See Sect i o n 2 . 4 . 3  for a comp arat i ve summary of acc i de nt r i s k s . )  The p h i l osophy 

u nder l yi ng th i s  appro ach i s  t h at an  acc i de nt wi t h  a l ow probab i l i ty of occ urre nce but c apab l e  of caus i ng 

h i gh l y  s i g ni f i c a nt e nv i ronment al i mp acts i s  much more import ant t han  an acc i de nt t h at h as a h i gh 

probab i l i ty of occ urre nce  but  has  no env i ro nme nt a l  i mpact . 

P aragraph Z ( Co ncern about how tornado- i nd uced acc i de nts wi l l  be e l i mi nated ) 

As s tat ed i n  Sect i on 2 . 4 . 3 , t he  structures propo sed u nder Opt i o ns 2 or 3 wou l d  be b u i l t  to w i t h stand 

tor nadoes and t h ereby e l im i nate tor nadoes as a cred i b l e  event l e ad i ng to a p l ut o ni um-di spers i ng acc i de nt .  

Sect i o n  2 . 1 . 2  stresses the  fact t h at c u rrent structure des i g n  c r i teri a requ i re both assemb ly c e l l s  and 

assemb l y  bays to  be b u i l t  to  wi t hst and tornadoes . These des i g n  c r i t er i a are agai n stressed i n  

Secti on 2 . 2 . 1 . 2 , for Opt i on 2 and  2 . 2 . 1 . 3  for Opt i on 3 .  

G i ven  the  event of a tor nad o ,  the  new st ruct ures wou l d  be strong e nough  to  protect the  i nter i ors of 

the b u i l d i ngs  and to  prevent a deto nat i o n  acc i de nt l ead i ng to  the d i spersa l  of p l u ton i um . Th e word i ng i n  

t he  s ummary and Sec t i o n  2 . 4 . 3  was rev i sed to emphas i ze structural  protect i o n from tor nadoes and to avo i d  

a ny impl i c at i o n  t h at tor nadoes themse l ves cou l d h e  e l im i nated . 
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Mr. Alex Griego, Envi ronmental En gineer 
Operational Safety Division 

557 Sherman Hall 
909 South Fifth Street 
Champaign , Illinois 

6 1820 
March 1 0 , 1983 

Department of Energy , Albuquerque Operations Office 
P ,  0 .  Box 5400 
Albuquerque , New Mexico 87115 

Dear Mr .  Griego , 

I have recently read the Draft Environmental Impact Statement for 
the Pantex Plant Site in Armarillo , Texas , As a rather concerned and 
interested party , I wish to offer comments on the draft s tatement 
concerning the consideration of alternatives to improving the Pantex 
plant and the purpose and need for carrying out the project, 

The draft Environmental Impact Statement (EIS )  appeared much too 
positive in discussing the Pantex alternatives on the present site . The 
draft EIS did not mention one serious environmental impact which would be 
caused by expanding the Pantex plant or choosing the "no action" alternative , 

However, the draft EIS seemed to go out of its way to menti on serious 
environmental impacts at the Iowa and Hanford sites , Examples of these impacts 
included the release of particulate matter in the Columbia River at the 
Hanford site and the presense of explosive matter in groundwater at the Iowa 
plant . To its merit, the EfS does go into a fair amount of de tail on haw 
some of these problems will be mitigated . One example of this i s  the need 
for tile draina ge and waterproofing at the Iowa site , given its s hallow 
water table , Tbe EIS does give fair mention of the fact that these 
improvements will add to the costs of relocating the Pantex workload to 
these site s ,  

I wish to raise concern over the lack o f  information involving waste 
dis posal of hazardous and non-hazardous waste materials in landfills at 
both alternate site s . There is no mention of landfill technolo�ies in this 
E IS for the storage of these waste s , There is no mention of whether landfills 
will be monitered continuously for possible signs of leaks or groundwater 
con tamination , 

At the Hanford site , the draft EIS mentions that toxic and non toxic 
wastes wi�l be dumped on site with the toxic wastes being stored in chemi cal 
drums and the non-toxic wastes in a landfill . However , there is no mention 
of whether the t� fills will be near each other or separate from e� othe r ,  
Given that there is n o  mention o f  monitering procedure s in the draft EIS , I 
see a dangerous possibility of incompatible wastes from a leaking landfill 
mixing with toxic wastes from chemical drums , Last wee k ' s Newsweek magazine 
showed a photograph of chemical drums of nuclear waste being buried in the 
ground in Wa shington State without any protective cove r . I hope this is not 
the way hazardous wastes will be buried at either of the alternative sites , 
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Questions about monitering als o  arise in the discu s s i on of the 
closing of the Pantex Plant, The draft EIS mentions that experiments 
were conducted on the site to determine radioactivity on lan d , ve getation 
and livin � things , Howevere , no mention is made of the poss ible continuation 
of these studies , should the Pantex plant be clos e d , The government 
should make such studies again , a fter the Pantex plant is closed in 
order to s tudy lingering radioactive effects and avoid futher liabili ties , 

The draft EIS mentions the need for studies on endangered s pecies 
at the Iowa site and historic areas at the Iowa and Hanford site s . No 
mention is made that these studies will be completed be fore the preparation 
of the final EIS , Only tbe Pantex site has a complete inventory of these 
environmental impacts . Along with the lack of procedure s  for closing the 
Pantex Plant , these s tatements may lend credence to the fact that the 
alternative sites are not being seriously considere d .  

This contention may b e  further substantiated by the fact thet the 
draft EIS neglects the "boom town " impacts which may be caused by an 
increase in the labor force , es pe cially the eight percent "one time " 
growth on the Iowa site , 

The first such impact is on the housing stock, The draft EIS goes into 
a fair amount of detail on the availability of temporary housin g , e s pe cially 
for construction workers , No mention is made of the possibilities that 
an increase of such housing may be needed over a longer period of time 
than necessary due to possible cost overuns or constru ction delays , The 
draft EIS fails to mention the need for permanent housing for both ba sic 
and non-basic labor force s , Only temporary units received mention , 

The draft EIS does an adequate job of covering provision of water 
and electric power to an expanding labor force , I  am pleased to see that 
it considers the impact on the s chool system, However, there is no mention of 
the additional need for police , fire protection, wastewater treatment and 
garbage collection in order to accommodate the new workers , The draft EIS 
als o  fails to mention whether or not local waste disposal sites can 
handle increased loads of residentia� waste , Given the nature of the project 
I am suprised that local security i�he form of police and first aid 
was not given consideration , While tne chance s of accident appear to be 
minimal , given the data used in the draft E IS , I believe that the site should 
have increased security prov�1� The risks of accident from plant traffic 
or overturned trailers shipping1 was�: justifies an increasing need for 
local security .  r ' 

For the Iowa site , there are problems resulting from the interaction 
of agricultural land u se with transportation , Dus t  from roads has a 
negative impact on farmland productivity , because the dus t  may blow onto 
crops , Farm vehicles occupy the same roads as cars along Ei ghways surrounded 
by agricultural land , These vehicles are slow-moving, causing traffic delays 
and possible resentment between farmers and commuters , Given the magnitude 
of this social conflict , it is suggested that s ome sort of bus transit be 
provided for the workers , This would minimize the numbers of vehicles on 
the road and the areas for potential confli c t ,  
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The draft EIS makes no mention of traffic impacts caused by the increased 
population inside and outside city limits for both alternatives , Given the 
nature of the materials being shipped from the Pantex plant to alternate 
sites , it would be good for the government to know the number of traffic 
fatalities on the roads leading to the plan t , their condition and their 
traffic volume , The risk of accident on a bad road is greater than on a 
good one , This is especially true in the case of the Iowa plant, If the 
area has a drainage problem, as is mentioned in the draft EIS, then there is 
a strong possibility that water may remain on roads during the winter,  
causing them to ice ,This increases the risk of accident for the Safe-Secure 
trailors which may be shipping radioactive materials to the plant ,  

Given the lack o f  serious consideration for the alternatives , !  question 
the need for the project in any fonn , other than the "no action " alternative , 
While the draft EIS mentions that the project is nee�o comply with directives 
outlined in the Atomic Energy Act of 1 954 , it fails to mention that the Pantex 
plant will be receiving any new weapons for testing in the near future . The 
only statement made related to this is the discussion of the draft EIS for the 
MX missile prepared in 1980, Since the draft EIS shows no evidence of any 
other weapons system coming to Pantex in the near future , I fail to 
see any reason to expand beyond the present facilities , This may be furthered 
justified by the fact that the MX missile has not been approved by Congress , 
FUrther , !  can see by reading the draft EIS that there are no serious 
environmental effects caused by the "no action "  alternative , Finally, there 
is no evidence presented in the draft EIS that, given the present workload 
at the Pantex site , the government is not presently meeting its obligations 
under the Atomic Energy Act of 1954. 

In light of this infonnation , I strongly suggest that the "no action " 
alternative is the best one , until it can be proven that there is a greater 
demand for the testing of nuclear weapons , In  the mean time the present 
facilities are adequate for that purpose, 

Sincerely, 

�A}� �� 
Stuart L ,  Nachbar 
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DOE Re sponse  to Mr . St u art Nach b ar of Ch amp a i g n ,  I l l i no i s ,  o n  the  

Draft E nv i ronme nt al Impact St atement for  the  P a ntex P l ant S i t e ,  Carson Cou nty, Texas 

DOE / E I S-0098-D 

The p aragraphs i n  the wr i tten  comme nts were l ettered for ease of refere nc e .  

P aragraphs A and B 

No respo nse requ i red . 

P aragraph C ( St at eme nt by the comme ntor t h at ser ious  e nv i ro rrnent al impacts ex i st at the I owa Army 

Ammu ni t i o n  P l ant a nd Ha nford S i t e )  

The co nd i t i o ns referenced for t h e  I owa Army Ammu n i t i o n  P l ant a nd  H a nford S i te are ex i st i ng c o nd i t i o ns 

c aused by pas t  and present operat i o ns at t he  two s i tes . Th e expected imp acts  from future nuc l e ar weapo ns 

operat i o ns at a ny l oc at i o n  wo u l d  be sma l l comp ared to the ex i st i ng i mp acts at t he I owa Army Ammu ni t i o n  

P l a nt o r  H a nford Si t e .  

P ar agraphs D and E ( Co ncern over l ack of i nformat i o n  o n  h az ardous a nd  no nh azardous waste d i spo s a l ) 

Ana l yses of the  waste ma nageme nt operat i o ns at the  P a ntex P l ant h ave demo nstrated t h at � h az ardou s 

wastes ( as def i ned by 40 CFR 26 1 )  are d i sposed of at Pantex P l ant from current operat i o ns .  ( See al so the  

respo nse to the  Texas Dep artme nt of Water Resources . )  S i m i l ar waste  ma nagement p r act i c es wo u l d  be 

e stab l i s hed if operat i o ns were moved , a nd t herefor e ,  no s i g ni f i c a nt e nv i ro nme nt a l  i mp acts  wo u l d  be 

expected . Current manageme nt methodo l ogy for h a nd l i ng wastes is deta i l ed i n  the  1980 waste ma nagement 

s i te p l a n for t h e  P a ntex P l a nt* and the Iowa Army Ammu ni t i o n  P l a nt Sp i l l  Prevent i o n ,  Co ntro l , a nd 

Cou ntermeas u re P l an ( IAAP 1980 ) . ** 

P ar agraph F ( Co ncern over moni tor i ng ,  espec i al l y if the Pant ex P l ant were c l osed ) 

I n  add i t i o n  to the  spec i al stud i es u ndert aken for the  E nv i ro nme nt al Imp act Stateme nt to pro v i de 

add i t i o na l  det a i l ,  ro u t i ne rno n i tor i  ng for e nv i rorrnent a l  co nd i t i ons  has bee n conducted  for many years by 

t he  P l ant ' s  operati ng c o nt r actor and wi l l  c o nt i nue i n  the  future to ass ure comp l i ance w i th env i ro nmental  

reg u l at i o ns .  Th e deco nt am i nat i o n  and c l e a nup d i scus sed i n  Sect i o n  2 . 2 . 4  wo u l d  i nc l ud e  appropr i ate 

moni tor i ng and measu reme nt to assure adequ acy of the  c l eanup and doc ume nt " as - l eft" c o nd i t i o ns .  

P ar agraph G ( St at eme nt t h at add i t i o nal  s t ud i es wou l d  be needed at e i t her the  Iowa Army Ammu ni t i o n  P l a nt or  

H a nford S i t e  i f  t hey were se l ected , and t h at procedures for  c l osure  of P a ntex P l ant are  needed ) 

If e i t her t he  I owa Army Ammu ni t i o n P l ant or Hanford S i te a l ternat i ves were se l ec ted ,  some add i t i o na l  

deta i l ed stud i es wo u l d  be req u i red of t he  exact  construct i o n  s i tes sel ected . 

* " 1 980 Waste  Manageme nt Si te  P l an , " USDOE Amar i l l o Area Off i c e ,  P antex P l ant , Mas o n  and Hanger-S i l as Mason  

Co . ,  I nc . ,  ( October 1980 ) . 

** I AAP 1980 : " Sp i l l  Prevent i o n ,  Co nt ro l , and Cou ntermeasure P l a n ,  ENG- 1 3 , "  Mas o n  and Hanger-S i l as Maso n 

Co . ,  I nc . ,  I owa Army Ammu n i t i o n  P l a nt ,  M i dd l etown,  I owa,  u n numbered report ( December 1 0 ,  1980 ) . 
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Sect i o n  2 . 2 . 4  i nd i c ates  the  types of act i o ns t h at wou l d  be req u i red to term i nate Dep artme nt of E nergy 

Nuc l ear We apo ns Operat i o ns at the  P a ntex P l ant . 

P aragraph H ( Co ncern t h at " boom town" i mp acts are i g nored ) 

Wh i l e  the term "boom town" was not used ,  the soc i al and eco nom i c  impact of rap i d  growth were 

eva l u ated i n  deta i l .  Th i s  f act was i nd i c ated i n  the d i scus s i o n  i n  Sect i o n  4 . 1 . 8 . 2  and i s  d i scus sed i n  

more det ai l i n  the reference o n  the soc i oeco nomi c assessme nt performed for the  E nv i ro m1ental  Imp act  

St ateme nt ( R app  1982 ) . *  

P aragraph I ( Concern o ver pos s i b l e  impact o n  h o u s i ng ) 

The construc t i o n  per i ods  were cons i dered as ranges i n  the soc i oec o nom i c  assessme nt . The resu l ts 

reported i n  t he  Env i ronmenta l  Impact St ateme nt ref l ect  max imum i mp acts  g e nera l l y  assoc i ated wi t h  the 

s horter per i od s .  Add i t i o nal  deta i l s  of the  eva l u at i o n  are i n  Rapp ( 1982 ) . 

Perma ne nt work force hous i ng was not fou nd to be a s i g ni f i c ant f actor . As s umm ari zed i n  Sect i o n  2 . 3 . 8  

a n d  s hown i n  Ta b l e  2 . 3 . 8- 1  t he ope ra t i on a l  work fo rce s a t  any o f  the three a l ternat i ves wou l d  have 

neg l i g i b l e  effects o n  popu l at i o n  growt h ,  and t h erefore, o n  any comm u n i ty resou rces i nc l ud i ng hou s i ng .  

Paragraph J ( St ateme nt t h at po l i ce ,  f i re protect i o n, a nd  u t i l i t i es are i g nored ; a l so ,  that secu r i ty was 

not addressed ) 

P o l i ce and f i re protect i o n  needs are exp l i c i t l y  addressed i n  Sect i o ns 4 . 1 . 10 . 1 ,  4 . 1 . 10 . 2 ,  and 

4 . 1 . 10 . 3 .  Det ai l s  o n  the eval uat i o ns are i n  Rapp 1982 . Under the general  co ntext of u t i l i t i es , such 

t h i ngs as water s u pp ly, waste water tre atme nt , and so l i d waste d i sposal  are not expected to be 

s i g ni f i c ant l y  i mp acted at any of the t h ree s i tes . 

Al l appropri ate measures wo u l d  be t aken  at a new s i te to meet a l l req u i red s afegu ards and secu r i t y  

features a s  d i scus sed i n  Sect i o n  1 . 5 .  Al l approp r i ate p l anni ng measures  reg ard i ng emerge ncy prepared nes s  

coord i nat i o n  wou l d  b e  u ndert aken at a ny new s i te a s  d i scussed i n  Sect i on 4 . 2 . 9 .  

P aragraph K ( Co ncern expressed over crop d amage from excess commuter traff i c ,  a nd the  st ateme nt t h at c ar 

poo l i ng or b us i ng i s  needed ) 

The roads  u sed by the  commuters wou l d  be p aved . Th i s  wou l d  mos t l y  e l i m i nate t he  p ro b l em of stomat a l  

c l o gg i ng i n  crops by ro ad-traff i c-created dust . 

Rapp 1 982 reports the f i nd i ngs of a soci oec o nomi c asses sme nt t h at i nd i c at es t h at c arpoo l i ng or b u s i ng 

mi g h t  be req u i red to e l im i nate traff i c  pro b l ems . 

*Rapp 1982 : D .  Rap p ,  "Supp l eme nt ary Docume nt at i o n  for an  E nv i ro rlTle nt al  Impact St ateme nt Reg ard i ng t he  

P antex P l a nt :  Soc i oeco nomi c  Asses sme nt , "  Los  Al amos Nat i o nal L aboratory report LA-9445-PNTX-J 

( 1982 ) . 
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Paragraph L ( Co ncern over i ncreased t raff i c  and the potent i a l for acc i de nts  dur i ng transport at i o n )  

Impacts from re l at ed transport at i o n operat i o ns , i nc l ud i ng those  from normal operat i o ns and r i sks  from 

pot e nt i a l acc i d e nt s ,  were  d i scussed  i n  Sect i o n  4 . 3 .  Spec i f i c  comp ar i so ns for the  Iowa Army Ammu ni t i o ns 

P l ant s i te are i n  subs ect i o ns 4 . 3 . 2 . 2 a nd 4 . 3 . 3 . 2 .  

Paragraph M ( Co ncern  expressed t h at the  proposed f ac i l i t i es are not neces s ary, a nd the st ateme nt is made 

t h at the Env i ronment a l  Impact St ateme nt does not ment i o n weapons test i ng at Pantex  Pl ant )  

The need for some i ncrease and i mprovement i n  f ac i l i t i es i s  d i scussed i n  Sect i o n  1 . 1 .  S i mp ly  s t at ed , 

t h ere i s  a n  i ncreas e i n  wo rk l o ad t h at must be accommod at ed , a nd t he  Dep artment of Energy al so des i res to 

pro v i de greater re l i ab i l i ty a nd s afety w i t h  new fac i l i t i es .  The P a ntex P l ant does not do any weapo ns 

t e s t i ng . It performs t he  types of operat i o ns d i scus sed i n  Sect i o n  1 . 4 ,  i nc l u d i ng sub sect i o ns 1 . 4 . 1 ,  

1 . 4 . 2 , 1 . 4 . 3 , a nd  1 . 4 . 4 .  

P aragraph N 

No respo nse requi red . 
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DOE Res ponse to Mr . Cl arence Ado l ph of Bur l i ngton , Iowa,  on t he  

Dr aft E n v i ronmental  Impact Stat ement for t he P antex P l ant S i t e ,  C arson County,  Texas 

DOE/E I S-0098-D 

( St atement t h at wherever t h ere  i s  a nuc l ear fac i l i ty the cancer rate is h i g her ) 

The  f i nd i ngs of ep i dem i o l o g i ca l  s t ud i es c arri ed out for the  P antex P l ant E n v i ronmental  Impact 

St atement cont rad i ct t h i s  cont ent i on .  No e l evat ed c ancer mort al i ty was found i n  the general  popu l at i on i n  

count i es near the  P antex P l ant nor i n  the work force dur i ng the t hree dec ad es s i nce t he  P l ant st arted 

operat i ons . Th ese stud i es are documented i n  W i ggs  1982A* and Acq u ave l l a  1982 . ** 

*Wi ggs  1982A : L .  D .  W i g g s , G .  S .  W i l k i nson , G .  L .  T i etj e n ,  and J .  F .  Ac quave l l a ,  "Supp l ement ary Doc u 

men t at i on for a n  E n v i ronmental  Imp act St atement Reg ard i ng t h e  P antex P l ant : A Comp ar i son o f  County 

and St at e Cancer Morta l i ty Rat es , "  Los Al amo s Nat i o n a l  Laboratory report LA-9445-PNTX-P ( 1 982 ) . 

**Acqu ave l l a  1982 : J .  F .  Acquave l l a , L .  D .  W i g g s ,  R .  J .  Waxwe i l er ,  D .  G .  Macdone l l ,  and G .  S .  W i l k i n son , 

" S upp l ement ary Doc umentat i on for an Env i ronmenta l  Impact St at ement Reg ard i ng t h e  Pantex P l ant : 

Occ u p at i ona l  Work Force Mort al i ty St udy, " Los Al amos N at i onal  L aboratory report LA-9445-PNTX-Q 

( 1982 ) . 
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Mr. A l ex Gri ego 
D ept .. of Energy 
Albuquerque Operat i ons Officer 
Box 5400 
Albuquerque , N. M .  87115 

Dear Mr .  Griego : 

2332 Burlington Ave .  
Burl ington, I a o  52601 
February 21 , 1983 

Thi s l etter i s  writ t en in b ehalf of the Cit iz ens for Peac e ,  
Burlington, Iowa. 

At a meet ing of our group held on Tuesday , February 8, 1983 
the environment al impact st at em ent prepared by your offic e 
was reviewed and discus s ed. As a result a pumb er of 
questi ons aros e  for which we had no ans wers . These questions 
h ave been asked again and again since that timl with answers 
b eing sought from a vari ety of sourc es . However, no answers 
h ave been s atisfactorv as of this d at e. Thus , they are ad
dres s ed to you. They are 

1 - I s  the IAAP at Middletown a real alt ernat ive or a 
rout ine ent ry to s ati sfy the requirements of such 
a study? 

2 - Was the danger of the ass embly of nucl ear weapons 
c onsidered at the Midd l etown site or is this out
sid e the interest of the Department of Energy? 

I n regard t o  the l att er ,  figures avai l able from other parts of 
the country s eem to indi c at e  that nuclear ins t al l ations or 
various degrees result in a defini t e  increas e in the occurrenc e 
of c anc er and kindred i l l s� Though as suranc e is constantly 
given that the ass embly of nucl e ar weapons pres ent no such 
e ons equene es there remains considerab l e  doubt in the minds or 
m any people as to the validity of such as suranc e .  When such 
doubt prevai l s  a distrust aris es among the citizenry which 
c reat es all sort s  of additi onal fears . 

Finally ,  our local conc ern i s  not only with the fact that the 
IAAP is b eing consid ered as an optional plac e  for the as s emb ly 
o f  nuclear weapons , but that all further incre ase of nuclear 
weapons b e  ab andoned. We do not feel that nuc l e ar  arms super
ity assures p e ac e l  
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DOE Respo nse to C i t i ze ns for Peace of Bur l i ngto n ,  Iowa ,  o n  t h e  
Draft E nv i ro nme nt al Impact St ateme nt for t h e  P a ntex P l a nt S i t e ,  Carson Cou nty,  Texas 

DOE/E I S-0098-D 

Quest i o n  1 ( Quest i o n about whether or not the I owa Army Ammu ni t i o n P l a nt is a real a l ternat i v e )  

The I owa Army Ammu n i t i on P l ant A l ter nat i ve ,  i nc l ud i ng Opt i o ns 1 a nd 2 are both "reasonab l e " 
a l t er nat i ves wi t h i n the mean i ng of the  Nat i o nal E nv i ro nme nt a l  Po l i cy Ac t ,  i n  the  s e nse  t h at they are 
poss i b l e  and wou l d  meet the  purpose and need for the  Departme nt of E nergy ' s  act i o n .  However , ne i t her i s  
at t h i s  t i me a preferred act i o n o n  the  part of the  Dep artme nt of E nergy . 

Opt i on 1 ,  wh i ch i nvo l ves reu s i ng the port i o n  of the  I owa Army Ammu ni t i o n P l ant former l y  u s ed for 
nuc l e ar weapo ns operat i o ns ( u nt i l 1975 ) ,  cou l d  pro v i d e  the needed fac i l i t i es for i ncreas i ng work l o ads 
w i t h i n the  s ame t i me fr ame and at about the s ame total c o nstru ct i o n  cost as the P a nt ex P l a nt Al ternat i ve 
Opt i o n  1 .  However , i t  wou l d  mean  a l arger proport i o n  of operat i o ns wo u l d  be c arr i ed out i n  o l der , 
ex i s t i ng struct ures . The operat i ng costs wou l d  be h i gher because of the need for d up l i c at i ng many support 
serv i c e  jobs i n  I owa and Tex as , and the expense  of u t i l i t i es and mai nt e na nce for two p l a nt s .  

Opt i o n  2 at the  I owa Army Ammu ni t i o ns P l a nt i s  a reaso nab l e  al ternat i ve t o  the P a nt ex P l ant Opt i o n  3 
i n  t h at e i ther wo u l d  res u l t  i n  al l - new fac i l i t i es for most of the  req u i red nuc l ear we apo ns operat i o ns .  
The cost at I owa wou l d  be h i gher ,  l arge ly  because of the  need t o  b u i l d  new s upport fac i l i t i es i n  I owa and 
the  cost of some fac i l i t i es a l ready u nder construct i o n  i n  Tex as . Th ere wou l d  be no e nv i ro nment a l  
adv a nt ages t o  movi ng t o  I owa .  For t hese and other reasons , t h e  Departme nt o f  E nergy prefers t o  c o nt i nue 
operat i o ns at the Pantex P l ant . 

Quest i o n  2 ( Co ncern about the r i sk of an  acc i de nt at the  I owa Army Ammu ni t i o n P l a nt ) 

Det a i l ed stud i es of both t he l i k e l i hood and pot e nt i a l co ns equences of acc i de nts at the  var i ous  p l ant 
s i tes and i n  c o nj u nc t i o n  w i t h  rel ated transport at i o n  operat i o ns were carr i ed out for al l opt i o ns i n  t he  
Draft E nv i ro nme nt al Impact Stat eme nt . The i r  f i nd i ngs were s ummari zed i n  Sect i o ns 2 . 4 a nd 2 . 5 ,  d i scussed 
further i n  Sect i o ns 4 . 2  and 4 . 3 ,  a nd exp l a i ned i n  detai l i n  several  supp l eme nt ary reports c i ted i n  those  
sect i o ns and av a i l ab l e  o n  request . Very b r i ef l y, the  overa l l c h ance of a p l u ton i um-re l e as i ng acc i dent was 
fou nd to be somewh at l ower for e i t her Iowa Army �nmu ni t i o n  Pl ant opt i o n  t h a n  for the  Pantex P l ant 
Al ternat i ve ,  but  the  maxi mum c o nsequences ( i nd i c ated by eve nt u a l  poss i b l e  c a ncer mort a l i ty or c l eanup 
costs ) were  s i m i l ar for both l ocat i o ns .  

C o ncern  About Whether Nuc l e ar F ac i l i t i es C ause  an I ncrease i n  C a ncer R ates i n  Surrou nd i ng Popu l u s 

The f i nd i ngs of ep i d emi o l og i c al s t ud i es c arr i ed out for the  Pantex P l ant E nv i ro nment a l  I mp act 
Stateme nt cont r ad i c t  t h i s  cont e nt i o n .  No e l e v ated c a ncer mort al i ty was found i n  the  ge neral  popu l at i o n  i n  
c o unt i es near the Pantex P l ant nor i n  the  work force d ur i ng the  t hree decades s i nce the P l ant st arted 
operat i o ns . These stud i es are docume nted i n  Wi ggs  1982A* and Ac quave l l a  1982 . ** 

*Wi ggs  1982A : L .  D .  Wi ggs , G .  S .  Wi l k i nson ,  G .  L .  Ti etj e n ,  and J .  F .  Ac q u ave l l a , " Supp l eme nt ary Doc u 
me nt a t i on  for an E nv i ronme nt al Impact Stat eme nt Regard i ng the  P a ntex P l ant : A Compar i son  o f  Cou nty 
and State Cancer Mort al i ty Rates , "  Los Al amos Nat i o na l  Laboratory report LA-9445-P NTX-P ( 1 982 ) . 

**Acquave l l a  1982 : J .  F .  Acq uave l l a , L .  D .  Wi ggs , R .  J .  Waxwe i l er ,  D .  G .  Macdone l l ,  a nd  G .  S .  Wi l k i ns o n ,  
" Supp l eme nt ary Docume nt at i o n  f o r  an  E nv i ro nme nt al  Impact St ateme nt Reg ard i ng t he  Pantex P l ant : 
Occ u p at i o nal  Work Force Morta l i ty Study , "  Los Al amos N at i o nal L aboratory report LA-9 445 -P NTX-Q 
( 1 982 ) . 
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, 

Alex Griego 
Dept . of Energy 
Albuque rque Opera tions Officer 
Box 5400 
Albuque rque , NM 87115 

Dear Mr . Grie g o :  

March 10 , 1983 

It ha s recently c ome to the attention of c itizens in the Burlington , Iowa area 
that the Department of Energy is c ons ide ring bringing nuclear weapons produc tion back 
to the Iowa A rmy Ammuni t i on Plant at Middletown , Iowa . This , we understand , w ould be an 
al ternative to expand ing current weapons fac ilities at the Amaril l o ,  Texas Pantex plant .  

A c c ording to reports i n  our local pape r ,  the Middletown option is being c onside red 
bec ause many c i ti zens in the Texas panhandle have proteste d  expansion of the plant the re .  
While , acc ording t o  the environmental impa c t  study being d one by your department , the 
expansion to Middle town would bring thousands of jobs and probably mil l i ons of dollars 
to our area , there are many c i t izens here who d on ' t  want weapons produc t i on in the ir 
backya rd s ,  e i the r .  

Your environmental study a ssesses the soc ial , ec onomic and e c ologic al impa c t  of 
we apons production in e a c h  of the three sites under c ons ideration. Environmentally , many 
a rea c i t izens do not want to be exposed to risk of radiat ion and c ancer dea ths so often 
a s soc i ated wi th many forms of nucle ar fac il itie s .  Soc ially , we feel it would be immoral 
and divisive to bring nuclear weapons produc tion to our c ommunity. Ec onomically , ye s ,  
we need more j obs , but we need useful , productive j obs that will return benefits to our 
c ommunity. 

� In short , I and many others feel opposed to nuclear weapons being bu ilt anywhe re . 
We don ' t  want our brothe rs and s i sters in Texa s or Wa shington to be exposed to the dangers 
or forced t o  compromise the i r  c onsc ienc e s  any more than we want to have to do that here . 

Don ' t  we have enough weapons to obl i te rate l i fe on our planet many times over? 
When will enough be enough? ? 

( P . S .  The c iti zens of thi s  a re a  resent the fact tha t thi s environmental study wa s made 
known only to a select few in our c ommunity , none of whom would make the results publ ic .  
We had to find out about i t  through a l i ttle inve st igative digging by a c oncerned c i t i zen• . 
I t ' s  our lives and property you ' re toying with , a fter all ! ! )  
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DOE Respo nse to Ms . E l a i ne Cal e of Bur l i ngto n ,  Iowa , o n  the  

Dr aft E nv i ro 1111e ntal  Impact St atement for  the P a ntex P l a nt S i t e ,  Carson  Cou nty, Texas  

DOE!E I S-0098-D 

( St ateme nt regardi ng c a ncer rates near nuc l ear fac i l i t i es )  

The f i nd i ngs of ep i demi o l o g i ca l  stud i es c arr i ed out for the  P a ntex P l ant E nv i ronme ntal I mp act 

St ateme nt c o ntrad i ct th i s  c o nte nt i o n .  N o  e l evat ed cancer mort a l i ty was fou nd i n  t h e  general  popu l at i o n  i n  

c o unt i es near the P a ntex P l ant nor i n  the work force d ur i ng the three decades s i nce the P l a nt st arted 

operat i o ns .  The s e  stud i es are docume nted i n  W i ggs  1982A* a nd Ac quavel l a  1982 . ** 

As noted i n  the Febru ary 9 ,  1983,  i ssue of the Hawk Eye , the i nformat i o n  was p u b l i c l y  av a i l ab l e .  

Both the addres s and pho ne number were i nc l uded i n  the art i c l e about where cop i es o f  the  Dr aft 

E nv i ro 1111e nta l  Imp act St ateme nt and other ref ere nce  doc ume nts cou l d  be obta i  ned . 

*Wi ggs  1982A : L .  D .  W i g g s ,  G .  S .  Wi l k i nso n ,  G .  L .  Ti etj e n ,  and J .  F .  Ac quave l l a , "Supp l eme ntary Doc u 

m e ntat i o n  f o r  an E nv i ro 1111e nt al Impact St ateme nt Regard i ng the  P a ntex P l a nt :  A Compar i son  o f  Cou nty 

and St ate Cancer Mortal i ty Rates , "  Los Al amos Nat i o na l  Laboratory report LA-9445-P NTX-P  ( 1 982 ) . 

**Ac q u ave l l a  1982 : J .  F .  Acquave l l a , L .  D. W i g g s ,  R .  J .  Waxwe i l er ,  D .  G .  Macdo ne l l ,  a nd  G .  S .  W i l k i ns o n ,  

" Supp l eme nt ary Doc ume nt at i o n  for an  E nv i ro 1111e nta l  Imp act St ateme nt Regard i ng t h e  Pantex P l a nt :  

Occupat i o nal Work Force Morta l i ty Study, " Los Al amos Nat i o nal L ab oratory report LA-944 5 -PNTX-Q 

( 1982 ) . 
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Nr . i.lex G r i e go 
D e pt- o f  Er,e rgy 
Box 5400 
Albuquerque , N . M .  

87 1 1 5  

Dear S ir :  

Rt . 4 :Sox 287 
W .  Eurlingt o n , I a .  

5 2 6 ? 5  

There ha s b e e n  talk th2t the I o•:a Army Ammun i t i o n  
Pl ant a t  �lid d l e t 0 1m ,  I owa , i s  b e ing c on s i d ered as 
a p o s s i ble s i t e  for the produ c t i on o: at oni c war
head s . A S  a conc e rned c i t i z e n , and a c l o s e  neigh
bor of the IAAP , I s t roncly o p p o s e  sue� a mov e . 

I d o  s o  for t w o  reas ons . F i r s t , the prod u c t i on o f  
nuc l e ar v; e apons , r;ho s e  only purp o s e  i s  t o  armihila t e  
fellow h�sn b e i ngs , i s  immoral . From a l l  reports 
tha t I hav e g a t he red , our c ountry already po s s e s s  
enough nuc lear d e v i c e s  t o  e x t e rminate t h e  vas t �a2 -
ori ty of the huwm p o pula t i on . ,,hy do >·i e n e ed rr:ore? 

S e c o nd ly , the c an c e r  rat e s  show a s igni f i c ant i n
c re a s e  in the <: r e a  th, , t surround fac i l i t i e s  >;hich 
produc e or us e nu c l ear o2terials . As I l i v e  only 
t ;.; o  o i l e s  froo the IAAP , I do not ••ar,t to have to 
w orry about the po s s i bl e  c o n s e quenc e s  of health 
and safety t o  oe and �y farr;ily . 

I do hope you , and all others t � a t  are c onne c t ed 
with the d e c i s i on of making this mov e , w i l l  cive 
i t  c areful , c are ful c on s i d e ra t i on b e fore d o i ng s o . 

�e have a c l e an , healthy n e i ghborhood h e re . �e want 
it l e f t  tha t wav ! 

Yours v ery truly , 

'r'f\ AN )'Y\ � � '{3 ,� 

r·lrs . Narv i n  1 .  :Sro'.m 
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DOE Res ponse to Mrs .  Mar v i n  L .  Brown of Bur l i n gton , Iowa ,  on the  

Draft E n v i ro nmental  Impact St atement for  the P antex P l ant S i te ,  C arson Cou nty, Texas 

DOE/E I S-0098-D 

( Statement regard i ng c ancer rates near n uc l ear fac i l i t i es )  

The f i nd i ngs of ep i dem i o l o g i ca l  stud i es c arr i ed out for the  P antex P l ant E nv i ronmental  Imp act 

Statement contrad i ct th i s  content i on .  No e l e v ated c ancer morta l i ty was found i n  the general  popu l at i o n  i n  

count i es near the  P antex P l ant nor i n  the work force dur i ng the  th ree decades s i nce the  P l ant started 

operat i ons . Th ese stud i es are doc umented in W i ggs  1982A* and Ac q u av e l l a  1982 . ** 

*W i ggs 1982A : L .  D .  W i g g s , G .  S .  Wi l k i nson , G .  L .  Ti etjen , and J .  F .  Acquave l l a , " Supp l ement ary Doc u 

men t at i on for a n  E n v i ronmental  Impact Statement Reg ard i ng t he  P antex P l ant : A Comp ari son o f  County 

and St ate Cancer Mo rta l i ty Rates , "  Los Al amos Nat i ona l  Laboratory report LA-9445-PNTX-P ( 1 982 ) . 

**Acquave l l a  1982 : J .  F .  Acquave l l a , L .  D .  W i g g s ,  R .  J .  Waxwe i l er ,  D .  G .  Macdonel l ,  and G .  S .  W i l k i nson , 

" Supp l ement ary Doc umentat i on for an Env i ronmental Impact St atement Reg ard i n g t he  Pantex P l ant : 

Occ u p at i on al Work Force Mort a l i ty St udy , "  Los Al amos Nat i on al L aboratory report LA-9445-PNTX-Q 

( 1 982 ) . 
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IOHN SPELLMAN 
Governor 

STATE OF WASHINGTON 

DEPARTMENT OF ECOLOGY 

Mail Stop PV- 1 1  • Olympia, Washington 98504 • (206) 459-{,(X)() 

March 1 5 ,  1983 

Mr . Alex Griego 
Environmental Engineer 
Operational Safety D ivis i on 
U . S .  Depar tment of Energy 
Alburquerque Operations Office 
P.  0 .  Box 5400 
Albuquerque , New Mexico 8 7 1 1 5  

Dear Mr . Griego : 

DONALD W MOOS 
Director 

Thank you for the oppor tuni ty to comment on the draf t environmental impact 
s tatement (EIS) for al ternative s i tes for the Pantex P lan , which is presently 
loca ted in Amarillo , Texas . The Depar tment of Ecology has no specific comments 
on this proposal . We did , however , coordinate the review of the EIS with the 
o ther s tate agencies and their comments are attached for your informatio n .  

I f  you have any questions , please contact the appropriate agency o r  �1r . Don 
Provo s t  at 459-602 3 .  

DLL : j p f  

Enclosures 

Dennis L .  Lundblad , Supervisor 
Operations ManaEement Division 
Office of Field Operations 
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DEPARTMENT OF EMERGENCY SERVICES 
-<.!.!0 [ MJrtm 1\ J) • 0/)mfll<l Wa,hmgton '1/i )!J.l • -�&ti 20o.45g.g 1 g1 

February 2 8 ,  1 983  

Ms . Barb ara R i t c h i e 
N E PA Coord i na t or 
Env i ronmen t a l  Rev iew Se c t i on 
Depar tment o f  E c o l ogy 
Ma i l  S t op PV-l l 
O l ymp i a ,  WA 98 504 

Dear Ms . R i t c h i e : 

RECEIVED 
MAR - 2 1983 

OEPART'I!IEN'l Of ECOLOGY £11'/IRON;,jENTAL REVIEW 

The Depar tmen t o f  Em e r g en c y  S e rv i c e s  h a s  rev iewe d  t h e  D r a f t  Env i ronmen t a l  
Imp a c t  S t a t ement for t h e  Pan t e x  P l ant S i t e .  I f  t h e  P a n t e x  o pe r a t i o n  we r e  
t o  b e  move d t o  t h e  U . S .  Depar tment o f  Energy Han f o r d  R e s e r v a t i o n  i n  
Ce n t r a l  Wash ing t on , t h e  t r an s po r t  o f  m a t e r i a l s  t o  a n d  from t h e  p l an t  s i t e  
m i g h t  i n c r e a s e  t h e  r i s k o f  exposure o f  t h e  pub l i c  t o  r ad ioac t ive m at e r i a l s 
due t o  t r an spo r t a t i o n  a c c i d en t s .  A l t hough t h e  s t a t e  d o e s  not h ave a p l an 
t h a t  s p e c i f i c a l l y  ad d r e s s e s  r e s ponse t o  s u c h  t r a n s po r t a t ion ac c i d en t s , a 
gene r a l  p l an e x i s t s  wh i c h , i f  in1 p l emen t ed ,  s h o u l d  p r o v i d e  a d e qu a t e govern
men t a l r e s pon s e  t o  pr o t e c t  t h e  h e a l t h and l i v e s  of s t a t e  c i t i z en s .  

The d r a f t  imp ac t s t a t emen t d o e s  n o t  c l e a r l y  ad d r e s s  t h e  p o t e n t i a l  r i s k  t o  
p o pu l at i o n s  s u r r ound ing t h e  Han f o rd R e s e rv a t i on due t o  a n  a c c i d e n t  a t  t h e  
p l an t  s i t e .  In t h e  p a s t ,  f i r e s  and / o r  e x p l o s ions a t  t h e  Ama r i l l o  p l an t  
c o u l d  have r e s u l t e d  in s ome rad i o a c t i ve c on t am i n a t i on downwind o f  t h e  
a c c i d e n t  s i t e .  I f  t h e  p l an t  we r e  t o  b e  bu i l t  on t h e H a n f o rd s i t e , t h e  
s t a t e  F i x e d  N u c l e a r  Fac i l i t y  Re s ponse P l an wou l d  h ave t o  b e  expanded t o  
inc l ud e  cons i d er a t i o n  o f  t h e  Pan t e x  P l ant . Su f f i c i e n t  fun d s  wou l d  need t o  
b e  p r o v i d e d  for s u c h  expan s i on o f  t h e  p l an ,  and t h e s e  fun d s  wou l d  n e e d  t o  
b e  p r ov i d ed b y  e i t h e r  t h e  f e d e r a l  government o r  t h e  p l an t  c on t r ac t o r . 

P l e a s e  inc lud e t h e s e  c on c e r n s  in your c on s o l i d a t ed r e s pon s e  r e g a r d i n g  t h i s  
d r a f t  env i ronmen t a l  impac t s t a t emen t . 

JMT : b f  

S i nc e r e l y , 

James M. Thomas 
As s i s t an t  D i r e c t or 
P l an s  and P r e paredne s s  Div i s i o n  
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DOE Response  to the St ate of Wash i ngto n Dep artme nt of Emerge ncy Ser v i ces o n  t he  Draft 

E nv i ro nme nt al Impact Stat eme nt for the P a ntex P l ant S i t e ,  Carson County,  Texas 

DOE/E I S-0098-D 

( Co ncern expressed over potent i al r i sk from ac c i dent s ,  and stat eme nt t h at f i res and /or exp l o s i o ns at 

P a ntex  P l ant cou l d  h ave  res u l ted i n  co nt am i nat i o n )  

Both normal transport at i o n  operat i o ns and pot e nt i al acc i de nts were cons i d ered i n  Sec t i o n  4 . 3 .  As 

i nd i c at ed t here , t he  nat i o nw i d e  l i ke l i hood of a transport at i o n  acc i de nt res u l t i ng i n  d i spersa l  of 

p l u toni um was est imat ed to be about 2 ch ances i n  a m i l l i o n  per year if t he  H a nford S i te Al ternat i ve were 

i mp l eme nted . Th e ch ance of such  an acc i de nt occurri ng wi t h i n t he  St ate of Was h i ngt o n  wo u l d  be a frac t i o n  

o f  t h e  nat i o nw i de probab i l i ty .  

T he  major c o ncern expressed by  t h i s  comment was re l ated to defi ni ng the  l oc at i o n of  the  proposed 

p l ant s i te w i t h i n the Ha nford S i t e ,  accord i ng to  a te l ephone commu n i c at i o n  w i t h  James Thomas i n  March 1983 . 

The proposed l ocati on i n  the north-cen tra l part o f  the Hanford S i te i s  i nd i cated as the  center  o f  

the  pop u l at i o n  d i st r i b ut i o n  map i n  F i gure  3 . 2 . 8- 3 .  I t  i s  at l east 1 2  k i l ometers ( 7  m i l es ) ,  and for t he  

most l i ke l y  wi nd d i rect i o ns 16 k i l ometers ( 10 mi l es )  or  f arther,  from the  s i te bound ary . Th i s  l oc at i o n 

was used for al l of the  detai l ed c a l c u l at i o ns o n  hea l t h  effects , deco nt am i nat i o n ,  and l o ng-t erm effects 

s ummar i zed i n  Sect i o ns 4 . 2 . 6 , 4 . 2 . 7 , a nd 4 . 2 . 9 and det a i l ed i n  E l der 1982 8 , *  Wenzel 19828 , ** and Wenzel 

1982 D . *** 

None of the  f i re or exp l o s i o n  acc i d e nts t h at h ave occurred i n  the p ast at the  P a nt ex P l ant h ave  

res u l ted i n  any d i spersal  of p l uto ni um or any radi oact i ve co ntam i nat i o n .  

I f  the H a nford S i te A l t er nat i ve were s e l ected ,  s i te-spec i f i c  emerge ncy p l ann i ng wo u l d  b e  c arr i ed o ut 

as i s  d i scussed i n  Sect i o n 4 . 2 . 9 .  

* E l der 19828 : J .  C .  E l der , R .  H .  Ol s h er , and J .  M .  Graf , " S upp l eme ntary Doc umentat i o n  for a n  E n v i ron

me nt a l  Imp act St ateme nt Regard i ng the P a ntex P l ant :  Rad i o l og i c al Consequences of Immed i ate 

I nh a l at i o n of P l u toni um Di spersed by Po stu l ated Acc i d e nts , "  Los Al amos Nat i o na l  Laboratory report 

LA 9445- PNTX- F ( 1 982 ) .  

**We nzel 19828 : W .  J .  We nze l , "Supp l eme nt ary Doc ument at i o n  for an E nv i ronment a l  Imp act St ateme nt Reg ard

i ng the  P a ntex P l ant :  Dec o nt ami nat i o n Methods and Cost Est i mates for Postu l ated Ac c i de nts , "  

Los A l amos Nati ona l  Laboratory report LA- 9445-PNTX-N ( 1982 ) .  

***We nzel 1982 D :  W .  J .  Wenzel  and A .  F .  Ga l l egos , " Supp l eme nt ary Doc ume ntat i o n  for an E nv i ronme nt a l  

Imp act St atement Reg ard i ng t h e  Pantex P l ant :  Lo ng-Term Rad i o l og i c a l  R i sk  As sessme nt f o r  Po stu l ated 

Acc i d e nt s , "  Los A l amos N at i o nal  L aboratory report LA-9445 -PNTX-0 ( 1982 ) . 
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JOHN SPELLMAN 
Governor 

�TAlE OF WA�HINGTON 
\ J 

DEPARTMENT OF TRANSPORTATION 

Offl(e ol Ot>trict Admtmstralor • 2804 N Matn St , Unton Cap, PO Box 52 • Yaktma, Washmgton 98'107 

Barbara Ritchie 
��PA Coordinator 
Department of Ecology 
Hail Stop PV- 1 1  
Olympia , �� 9 8 504 

Dear �ls . Ritchie : 

January 2 7 ,  1983 

Pantex Plant Site 
Amarillo , Texas 
Draft EIS 

As a fol lo\\r-up to your conversation \vi th Larry Rus of my office , we offer 
the follm•ing comments regarding the proposed Hanford alternative to re
locate the Pantex plant . 

DUA"E BERENTSON 
S<>netary 

Should t..'1e proposed plant be located near or require use of a s tate highway 
for access ,  definite impacts would resu lt . 

As indicated , the plant would emp loy 2 , 400 workers . Traffic generated by 
this number of vehicles , in addition to other anticipated increases , would 
have a significant impact . 1\i thout additional details of where the plant 
is to be located , it would be impos s ible to determine specifically what 
t.l-tese may be . 

The proponent should provide adequate information to address these impacts . 

RCS 
JM;t 
lliR/era 
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Very truly yours , 

ROBERT C .  SO-!USTm , P . E .  
Di��:iP ; R .  M .  MacNEIL, P . E .  
District Des ign Eng ineer 



DOE Response  to the  State of Was h i ngton  Dep artment of Tr an sport at i on on the  

Draft Env i ronmenta l  Imp act St atement for  the P antex P l ant S i t e ,  C arson County, Texas 

DOE / E I S-0098-D 

( Concern expressed t h at the ant i c i p ated veh i c u l ar t r af f i c  wo u l d  h ave a s i gn i f i c ant i mp act ) 

The proposed p l ant s i te i s  i n  the north-central  p art of the Hanford S i te as n oted i n  responses to 

other St ate of Wash i n gton Agency comments . The prec i se l oc at i on i n  re l at i on to ex i st i ng  on- s i te roads i s  

shown i n  F i g ure A-14 i n  Wen ze l  1982 8 .*  I t  was ass umed t h at access wou l d  be by the s ame entrance po i nts  

and  i n  abo ut  the  s ame proport i on as present l y  u sed  by  emp l oyees on t he  Hanford S i te .  I n format i on pro v i ded 

by the State of Wash i ngton Emp l oyment Secur i ty Dep artment d ur i ng preparat i on of the dr aft Env i ronmental  

Imp act St atement  ( i nc l uded in  detai l i n  Rapp 1982 ) ** i n d i c ated t h at ant i c i p ated dec l i nes  in  emp l oyment at 

the W as h i ngton P ub l i c  Power Supp ly  System ( a  drop of more than 9 , 000 from the peak in 1981 to expected 

1986 l eve l s )  wo u l d  more than offset any i ncre ase assoc i ated w i th con struct i ng a nuc l e ar weapons operat i ons  

fac i l i ty on  the  H anford S i te .  Thus ,  our  eval u at i on conc l uded there wo u l d  be a net decrease of  work force 

( co n s i der i ng both construct i on and permanent emp l oyees )  and a s u bsequent decrease i n  any assoc i ated 

i mp acts on commun i ty resources . 

* Wenze l  19828 : W .  J .  Wenze l , " Supp l ement ary Doc umentat i on for an En v i ronmental  Impact St atement Reg ard i ng 

the P antex P l an t :  Decont ami n at i on Methods and Cost E st imates for Postu l ated Acc i dent s , "  Los  Al amos 

Nat i on a l  Laboratory report LA-9445-PNTX-N ( 1 982 ) .  

**R app 1982 : D .  Rapp ,  " Supp l ementary Documentati on for an Env i ronmental  Imp act St at ement Reg ard i ng the  

P antex P l ant :  Soc i oeconom i c  As sessment , "  Los Al amos Nat i ona l  Laboratory report LA-9445 -P NTX-J  

( 1982 ) . 
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JOHN SPELLMAN 
Governor 

STATE OF WASHINGTON 

DEPARTMENT OF SOCIAL AND HEALTH SERVICES 

Olympia. Wa>hmgtnn 'J851� 
January 28 , 1 9 83 

-\l A'. I GI�B; 
�t--< rHary 

r E c. - 1 1983 

TO : B a rb a ra Ri tch i e  
NEPA Coo rd i nator 
Department of Ecol ogy 
r�a i l  Stop PV- 1 1 

FROM : �ncy P .  Ki rne r ,  Supervi sor 
Radi oactvi e Materi a l s Un i t  

SUBJECT : PANTEX PLANT S I TE ,  AMARI LLO , TE XAS , DRAFT E I S  

Th ank yo u fo r t h e  oppo rtuni ty o f  revi ewi ng th i s  envi ronmental i mpact 
s t atement .  My c u rs o ry re v i ew o f  the draft EIS i n di cates that 
comb i ned i mpacts from the H anfo rd s i te a l tern a t i ve wo ul d be re l a ti ve l y  
h i gh .  For th i s  re ason the cho i ce o f  the Hanfo rd s i te does not  
appear to  be a vi a b l e  one . Certa i n l y ,  ra d i o l ogi cal  i mpacts from 
l ocati on of the Pante x  p l ant  on the Hanford res e rvati o n  appear to 
b e  the l owes t  o f  a l l p roposed a l ternati ves . I f  Hanfo rd were to become 
a more a t t racti ve a l ternati ve , addi ti onal  i n forma t i o n wou l d  be needed 
on the p roposed l ocati on o f  the Pantex p l ant  wi th i n  the H a nford re s e r
vati on i n  order to as s e s s  i ts i mpact on exi s t i ng s ta te re gul ated 
operati on s .  

I f  you need addi ti onal  i n fo rma ti on , p l e a s e  do not  h e s i tate to c a l l 
me at 3-3459 . 

N PK/db 

cc : John Aden , L D- 1 1 
Di ck  Watson , E R- 1 1 
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DOE Response to t he  State of Was h i ngton Dep artment of Sdc i a l and He a l th Ser v i ces  on t h e  

Draft E n v i ronmental  Impact  Statement for the  P antex P l ant S i t e ,  C arson County,  Texas 

DOE/E I S -0098-D 

( Concern expressed over s e l ect i on of the H anford S i te Al ternat i ve ,  and t h at the exact l oc at i on of t h e  

proposed s i t e  was n o t  we l l  def i ned ) 

As c l ar i f i ed i n  a t el ephone commun i c at i on w i th N ancy K i rner i n  March 1983 , t he combi ned construct i on 

cost  and other econom i c imp acts  of rel ocat i o n  to t he  Hanford Si t e  wou l d be t he  l argest of t he  al t ernat i ves 

con s i dered . Th i s  is  part of t he  re ason t h at t he  H anford S i te  Al ternat i ve is  not the  pref erred act i on by 

t h e  Dep artment of Energy . 

The proposed p l ant l oc at i on cons i dered i n  ev al u at i ng t he  H anford S i te Al t ernat i ve i s  i nd i c ated as t h e  

c enter of the  popu l at i on d i str i b u t i o n  map i n  F i gure  3 . 2 . 8- 3 .  Larger sca l e maps appeared i n  t h e  reference 

docume n t s ;  F i gure A-14 in Wenzel 1982B* prec i se l y  l oc at es the  p l ant in re l at i on to ex i st i ng road s . 

*Wenze l  1982B : W .  J .  Wen ze l , "Supp l ement ary Doc umentat i on for an Env i ronment al  Impact St at ement Reg ard i ng 

t he  P antex P l ant : Decont am i nat i on  Methods and Cost E s t i mates for Postu l ated Acc i d ents , "  Los Al amos 

Nat i on a l  Laborat ory report LA-9445-P NTX-N ( 1 982 ) . 
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U.S.Departmern 800 Independence Ave . SW. of Transportation Washington, D.C. 20591 
Federal Aviation 
Administration 

Colonel John T .  Weathers 
Director , Division of Safety, Environment , 

and Emergency Act ions 
Office of Mil i tary Application 
Department of Energy 
Washing ton , D . C .  20545 

Dear Colonel Weathers : 

This is in re sponse to your December 30 , 1 9 8 2 ,  letter to Mr .  Raymond 
Van Vure n ,  Director , Air Traffic Service , regarding the Draft 
Environmental Impact Statement ( DEIS) for the Pantex Plant Site . 

The Federal Aviation Administrat ion ( FAA) has previously responded to you 
concerning your data for the aircraft crash assessment s and is in the 
process of resolving these matters with the preparers of the DEIS.  The 
outcome of the se discussions wi ll be considered to be FAA' s comments for 
the DEI S .  We , therefore , have no other comments to offer at this time . 

Sincerely , 

�� Direc tor of Environment and Energy 
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UN ITED STATES 
DEPARTMENT OF THE I NTERIOR 

FISH AND WILDLIFE SERVICE 
Ecological Services 

9A33 Fr itz Lanham Build ing 
819  Taylor Street 

Fort Worth, Texas 7 6102 

IN REPLY REFER TO : 

Feb�ua�y 1 4 ,  1 983 

Colonel John T. Weathe�s , USA 

Di�ecto � ,  Division of Safety Envi�onment and 

Eme�gency Actions 

office of Milita�y Application 

Depa�tment of Ene�gy 

washington , DC 2 0 54 5  

Dea� Colonel Weathe�s : 

This �esponds to you� lette� of Decembe� 3 0 ,  1 982 , t�ansmitting a copy 

of the Depa�tment of Ene�gy ' s  d�aft envi�onmental impact statement fo� 

the Pantex Plant Site , DOE/EIS-0098-D , fo� ou� comments . 

We have �eviewed the document and believe that continuing the ope�ations 

o� const�ucting additional facil ities at the Pantex Plant nea� Ama�il lo , 

Texas , will have insignificant o� minimal adve�se impacts to fish , 

wildlife , o� thei� habitats .  

ou� comments only add�ess the Pantex ope�ations in the Texas a�ea . 

Alte�natives discussed conce�ning the I owa and Washington locations a�e 

out of the geo�aphical a�ea of �esponsibil ity of this field office and 

we�e not cons ide�ed in ou� evaluation . 

The oppo�tunity to comment is app�eciated . 

•. Sincerely, :;,.! 
\)��e(: l::.� � Field Supervise� 
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City of Amarillo 
OFFWEOF 
CITY �IAXAGER 

Mr. Al ex Gri ego 
Envi ronmental En gi neer 
Operational Safety Di v i s i on 
Department o f  Energy 
Al buq ue rq ue , Operations Offi ce 
P .  0 .  Box 5400 
Al buq ue rque , New Mexi co 871 1 5  

Dear M r .  Gri ego : 

March 3 ,  1 983 

The City of Amari l l o  has revi ewed the draft En vi ronmental Im
pact Statemen t  for the Pantex Pl ant s i te in Amari l l o ,  Texas , and 
the proposed expansion  of the Pantex faci l i ty wi l l  have no negati ve 
i mpact on the City of Amari l l o .  The Pantex P l an t  i s  a l arge empl oy
er of personnel i n  Amari l l o  and they contri b ute s i gn i fi cantly to 
the economy .  The vast majori ty o f  the c i t i zens o f  Amari l l o  a re 
seemi n g l y  s upporti ve of Pantex and are p ro ud to have Pantex as a 
part of our commun i ty .  

I f  you have any q uestions concern i ng our re view or i f  we may 
be of any ass i s tance i n  the fut ure e xpansion  of the Pantex s i te ,  
p l ease do not hesi tate to contact me .  

JDS/JSS/ k.k. 

P.O.  BOX 1971 PHONE (806) 378-3000 AMARILLO, TEXAS 

1 0-93  

79186 



Garry Mauro 
Comm1ss1oner 
Gener<!.i Land Off1ce 

March 1 ,  1983 

Mr .  Harden Wiederrann , Director 
r..nvprnnr ' s Office of Pl<mninq and 

Intergovernmental Relations 
P . O .  Box 13561 
Austin , Texas 78711 

RE :  Plantex Plant Site - Amarillo , Texas 
Draft Envirornnental Ilma.ct Staterrent 

Dear Mr .  I'Jiederrann : 

REC�IVEO 
MAR 1 1  1983 

OFFICE OF THE GOVERNOR O.M.B./O.P.I.R. 

The General Land Office apnreciates the opoortunity to CO!'T"€�lt on the 
above document . The EIS states that there will J::::e no i.J:npact on land 
use , agriculture , or terrestrial resources in Texas . 

The existing plant site, which is to J::::e expanded , is located in Carson 
County near .M1a.rillo , Texas . The nearest state land is located in Potter 
County approxirnatelv 20 miles fran the existing plant . No �act on state
o.-.ned lands is antici:_:>ated fran the prOJXlsed exoansion of the nlant. 

Sincerely , 

�/v{j/J�� 
!-'ike Hightotler , Program Manager 
Land Resources Program 
(512) 475-1166 

MH : SD : mlg 

S:ephCr" F A ..... st1n E3u,ldong 
1 700 Nor:� Corqress Ave11ue 
Acs: r Texas 78701 (5 �2)  475·207' 
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COMMISSION 
ROBERT H .  DEDMAN. CHAIRMAN 

A. SAM WALDROP 

JOHN A. BUTLER. JR.  

STATE DEPARTMENT OF HIGHWAYS 
AND PUBLIC TRANSPORTATION 

DEWITT C. GREER STATE HIGHWAY BLDG. 
.wmN. n:XAS met 

February 2 1 , 1983 

RECEIVED 
F E B  :� 5 1983 

OfFICE OF THE GOVERNOR 
Pantex Plant Site (EIS II 3-0 1 -50-005 )  O.M.B./O.P.t.R. 

Mr . Harden Wiedeman , D irector 
Governor ' s  Office of Planning & Intergovernmental Relations 
P . O .  Box 135 6 1  
Austin , Texas 7 8 7 1 1  

Dear Mr . Wiedeman : 

ENGINEER-DIRECTOR 

MARK G. GOODE 

IN AEPL Y REFER TO 

FILE NO. 

DS-E 854 

Thank you for the opportun ity to review the draf t environmental sta tement 
covering the Pantex Plant S it e .  

Ne ither the preferred plan nor any of the alternate plans would signif icantly 
affect the State highway system. 

By : 

1 0-95 

S incerely yours , 

M .  G .  Goode 
Engineer-Director 

�:!:.h't 
Deputy Engineer-Director 



Texas Department of Health 
Robert Bernstei n ,  M . D. ,  F .A.C.P. 
Commissioner 

February 22 , 1 9 8 3  

1 1 00 West 49th Street 
Austi n ,  Texas 78756 

(51 2) 458-71 1 1  

Co lonel John T .  Weathers , USA 
Director , Division of Safety , 

Environment , and Emergency Actions 
Off ice of Mili tary Appl icat ion 
U . S .  Depar tment of Energy 
Washington , D . C .  20545 

Dear Co lonel Weathers : 

Robert A. Maclean, M . D. 
Deputy Commissioner 
Professional Services 

Hermas L. Miller 
Deputy Commissioner 
Management and Administration 

Thank you very much for your le tter of December 30 , 1982 , 
and the enclosed DEIS on the Pantex Plant Site (DOE/EIS-
009 8-D) . 

My comments , if anv . 0n the document will be included in 
the compilatio., c · L' 'anents from the Bureau o f  Radiat ion 
Control , Texas Depar tment of Health . 

Sincerely , 
• 

4r..'Z�to' 
Division of Licensing , Regis tration 

and S tandards 
Bureau of Radiation Control 
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3 .  
' 

� .  

5 .  

D o c s  t h �  p ro p o s e d  p ro j e c t  impa c t  upon a n d  i s  i t  c o ns i s t e n t  w i t h  the p l ans , p ro g r a�s 
an� s t a t u to ry re s p ons i b i l i t i e s  o f  y o u r  a g e n c y ? 

\�< a t  a d d i t io n a l  s p e c i f i c  e f fe c t s  s h o u l d  be a s s e s s e d ? 

l'-1 � t  a d d i t io n a l  a l t e rn a t i v e s  s h o u l d  be c o n s i de r e d ? 

\� at be t t e r or mo re ap p ro p ri a t e  measures and s t anda rds s h o u l d  be used t o  evalua t e  
e n v i r o n�e n t a l  e f f e c t s ?  

1\n at addi t io n a l  c o n t ro l  measures s ho ul d  b e  app l i e d t o  reduce adve r s e  e n v i kon"'e n t a l  
e f f e c t s  o r  to avo id o r  min imi z e  t h e  i r re v e rs ib l e  o r  i r re t r i ev ab l e  commi t�e n t  o f  
� e s o t; r c c s ? 

6 .  �ow s e r io u s  w o u l d  the e n v i ronmen t a l  dama g e  f ro m  th i s  p roj e c t  b e ,  u s i n g  t h e  b e s t  
al t e rna t i ve and c o n t ro l  me asil r e s ? 

7 .  !{na t s p e c i f i c  i s sues requ i re f u r t he r  d i s c us s i o n  _o r r e s o l u t io n ? 

8 .  D o e s  y o u r  a g e n cy c oncur w i t h  the imp l eme n t a t i o n  of this p r o j e c t ?  

A s  a p a r t  o f  t h e  e n v i r on::1e n t a l  imp a c t  s t n t emer.t r e view p r o ce s s , t h e  Bud get and 
Plannin6 O f f i c e  f o rwards t o  t h e  o r i g i n a t i n g  agency a l l  s u b s t an t ive co��en t s  w h i c h  
are fo r�al ly Sil b ::l i t t e d . I f ,  a f t e r  analy z i ng t h is do cumen t ,  y o u  conclude tha t 
subs t o.E t i •Je c oo."'7!e n t s  a re un:1 e c e s s a ry , you may vJ i sh to so ind i c a t e  by c h e ck i n g  the 
box t:e :.o ·,; :mJ fo c.;a r d i n g  t h e  form t o  t h i s o f f i c e .  Th i s  type o f  r e s p o n s e  w i l l . indic a t e  
r e c e i ? t  o f  :his d o c u�e n t  b y  y o u r  a g e n c y  and t h a t  n o  f o r �2l r e s p o n s e  wi l l  b e  p r e p a r e d . 

f2J :-:o Cc:-:::::en t .  Name /, I , I 1/ JA" , ·,/.:� ' ,'f//ft i , r 1.� " .fv l� ' J. t-
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VYJ . p. � D-V'\� 
f L.f � - l.{ .:> tu  �7 

v� J-t o  � �-e 3 1 2.  
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R. F. Uffelman 
2504 Amelia 

�. Iowa 52601 



Ma rch 9 ,  1 983 

Mr . Alex R .  Griego , Env ironmenta l Engineer 
Operat ional Safety Divis ion 
Department � Energy 
Al buque rque Operat ions Offi c e , 
P .  0 .  Box 5400 
Al buquerque , New Mexi c o , 871 1 5  
Dear Mr . Gri e g o : 

Thank you for your r e s pons e to my r eque s t  
f o r  a copy o f  the d r a ft EIS , and for pla c ing 
my name on the ma i l ing li s t .  At one t ime , 
I worke d part t ime at the AEC Plant when 
it wa s here . 

As a comment on the ma t t e r  to be d e c id ed , 
I felt i t  was a mis take to " put all our 
' e g g s ' in one ba ske t "  by cons o l i d a t ing the 
Bur lington opera t i on with Pante x .  

S in c e  t h e  Burlington plant phy s i c a l  fa c i l i t i e s  
a r e  s t ill e s sentially i n  place 1 it is l o g i c a l  
they should be re-us e d . The U� should ha ve 
two or more pla c e s  for its nuc l e a r  we a pons 
devel opment , an impo rtant d e t e rrent to any 
a t t empt by a fo r e i gn powe r  t o  s t a r t  an offensiv e  
a g a inst us . 

The imp a c t  on Bur l ington shoul d  be po s it ive , 
s ince we have been s uffe r ing from cons i d e ra ble 
unemployment ( 1 4 . 6 )  s ince the remova l or the 
operation.  

1 0- 1 02 

R .  F .  Uffe lman 2 5o4 Amelia 
Burl ington , 
Iowa , 52601 
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NAME REMOVED BY REQUEST 

0 \�� '' J "  �� - �o.\ � � u.)a-.J. :17> �1. 
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� C0 -� �a) � - - ....-:: �� -� �-""'� -
� ->A-uS_ -\.� � > - - -- -- --- - -- - - --- -- -- - - -- --- -
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: :r .  Alex Griego 
Dept. of Energy 
Box 5400 

121 Crestvielr D r .  
B· - rlinr;ton, Im·:a 52601 
February 10 , 19�3 

Albuquerque , N, H, 87115 

7h e  3oarc o:'. D ire ctors of the United llations Assoc iation, 

:3-.:.rlington Cb;::pter, is shocked about the po s s ibility of the 

exp:ms ion of th e Pantex nnclear ueapons plant in Ir.iddletm·m, Im·Ta . 

This c o�nity is our next door neighbor. 

Pe a re O:-Jposed to this type of installation any>·rhere a nd ,  in 

particular ,  in :·:iddletmm. 

o�rr board cons ists of tHenty-four concerned civic lead,ers of 

t:, is area . 

Sincerel�� � � 
?�� ..JL-' - �c:-� 

Avis I. Long, Pres ident, B�ington Chapter 
U . H .A . -U . S .A .  

1 0- 1 05 



O perat i o ns O f fi c er A l e x  Gri e go 
D e partment o f  Energy 
B o x  5400 
Albuquerque , New Mexi c o  87 1 1 5  

D e ar O f fi c e r  Griego , 

February 1 1 ,  1 9 83 

In v i e w  o f  the f a c t  t hat t he D e fense D e partment i s  
c o n t emplat ing m o v i n g  t h e  manu fac t ure o f  A t omi c W e a p o n s  from 
Pan t e x  in Ammarillo , Texas back to I o wa Army Ammun i t i o n  Plant 
in Midd l e t o wn , I o wa we and o ur neighb o r s  are very much c o n cerne d . 

We are f e ar ful o f  t he e f f e c t  t h i s  wi l l  have upon t h e  c i t iz e n s  
o f  t h i s  are a .  T h i s  po s e s  a number o f  dange r s : 

1 .  The imput o f  envir onme n t a l  radiat i o n  t o  t h o se o f  u s  
l i v i n g  1 1 d o wn w i n d "  f r o m  t h e  I . A . A . P .  whi c h  i n c lud e s  
Burlin g t o n . 

2 .  The po s si b i l i t y  o f  a " nu c lear a c c id e n t "  wh i c h  would 
lit erally d e s t roy s o u t h e as t e rn I o wa . 

3 .  The money t hat would be s pent in t h e  manu fa c t uring 
o f  weapons o f  d e s t ru c t i o n  c o uld be spent in a more 
c o n s t ru c t ive mann e r . 

There fore , we b e g  o f  y o u  t o  use a l l  t h e  i n f l ue n c e  in y o u r  
p o w e r  t o  b l o ck t h i s  move . We b e lieve i t  i s  y o ur dut y t o  work 
f o r  t he prese rvat i o n  o f  our h e a l t h  and s a fe t y  at all t ime s .  

Be i t  a l s o  und e r s t o o d  t hat we are n o t  t rying t o  push 
t hi s  o f f  o n  pe o ple o f  o t her are a s  o f  o ur c o unt ry - as we 
be lieve t hey should not � manu fac t ur e d  at all anywhe re , 
b u t  first we must d o  what we can in our are a .  

Can we r e ly o n  y o ur h e l p? We h o pe s o . 

QJJ� -171'/'}v;� (J...p � VJ� � ��t o, 
�� J. �  1 7 t7hAL- .� �� 

c . c .  ;f�dd5 �� ; c,  1 1  ?!JaAtz JiM!- aMd. 
¢MjLb7#� !911/l�?-t..-4_..,_ $� £? 
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o:-. l,e r:1tions O f ficer t. lex �;rieco 
; ·e l.art:>:ont o f r:nar;:;y 
?ox 5400 
Albuq uerque , iJe1: Eexico 87 1 1 5  

Dear C f ficer 3rie;o , 

�a bruary 1 1 ,  1 ]33 

I n  view or t he fact that the De fense De partnent is 
cont e:;,platinc: movinG the mnnu fa-c t ure of Ato:-�ic i'.'eapons !rom 
I)antcx in Ar.r·iari llo , Texas back to Iowa Army Ammunition flant 
in · ' iddlet ow.:1 , Iowa we and our ne ich bors are ve ry much concerned . 

'.' e are fear ful o f  the e f fe ct t h i s  will have upon the citize:t::; 
of tllis area. This poses a nwnber of do.nt;ers : 

1 .  The i>'lput o f  envirom�ental radiation to t h c ce o f  u s  
livin..:; ''down wind•· fro::-. the I . !', . JI  . •  I '.  which in c ludos 
I:urlin _jton. 

2. t'Lc possibili t y or a " nucl ear ac cident" wticL would 
lit ernl l y  d e st ro�r sout h east ern Iowa . 

3 .  :' ! . c  1:: 0 ; : �y t hat h'O u Ll be ape ••t in t l:e !"ia!1 :.1 fn ctur.l u _ :  
c f \'!Ot:!.l;o:w c f d e st ruc tion cculcl be s ront i n  o. �ere 
c :: :n;t r u c t ive ,r:anner. 

'J'J,erc fora , we be.::; of yo u to uso al l t he in fluc nca in your 
}x:wcr to b l o c!: t his r�ove . ·::e b� lieve it is y o ur duty t o  \'/C'ri'. 
for t he pre servation o f  our health and sa !ety ltt al l tb:cr- .  

Fe it also underst ood t hat we are not t ryinc t o  push 
this o r r  on pcoj:le o f  other areas o f  o ur country - as v:e 
b e l iovtl they should W, � l"'.anufactured at all ar.ywhc re , 
but first wo �uct do wl�t we cru1 in our are a • 

.Aln r.c roly on your help? i:;e hope so . 

/ 0 (.) 7 � 
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C i t i z en s  f o r E d u c a t i o n on Nuc l e a r  A r m s  
c / o  1 0 1 4  G r an d P a r k 

F a i r f i e l d ,  I A  52556 
Feb r u a r y  28 , 1 983 

A l e>: G r i e g o  
D .  D .  E .  Bm: 5 4 00 
A l b u qu e r que , N M  87 1 1 5 
RE : h e a r i n g s  on p o ss i b i l i t y of c o n s t r u c t i on of n u c l ear weap o n s  c o m p o n e n t s  

i n  B ur l i n g t o n , I A  

Dear M r . Gr i e g o ,  

CENA , C i t i z e n s  f o r E d u c a t i o n on Nuc l ear A r m s , a g r o u p  c on c er n e d  a b o u t  t h e  

p o ss i b i l i t y o f  n uc l e a r  w e a p o n s  c o m p o n en t s  b e i n g  b u i l t  i n  Bu r l i n g t o n , I o w a , 
w i s h t o  go on r e c o r d  as v i g or o u s l y o p p osed t o  a n y  e f f o r t s  t o  l i n k  o u r  s t a t e  
t o  a d e f ense s t r at e g y  t h at , a t  i t s c o r e ,  a c c e p t s  t h e  l o s s  of m i l l i on s  o f  
n o n - c o m b a t an t s  a s  n u c l ear w a r  i s  b e i n g  f o ug h t . 

C i t i z e n s  of o u r  c oun t r y  h av e  b een s t e a d i l y  l o s i n g  c o n t r o l  of o u r  d e f e n s e  
p o l i c i e s .  C i t i z e n s  o f  t h e  s t a t e  of I o w a  m a y  b e  r e m i n d e d  o f  t h at v e r y  
g r a p h i c a l l y  i f  Bur l i n g t o n  i s  m a d e  a s i t e  f o r m an u f ac t u r e  of c o m p o n e n t s  f o r 
n u c l e a r  w e a p o n s .  T h e  c i t i z e n s  i n  our l o c a l i t y ,  i f  quest i o n e d , wo u l d h ave 
s e c o n d  t h o ug h t s  a b o u t  h a v i n g  a p o t en t i a l  t a r g e t  so c l o s e  to u s  i n  t h e  e v e n t  
o f  n u c l e a r  w a r . T h e  c i t i z e n s  i n  CENA wo u l d  l i k e a n y  p l an s  f o r an o b s c e n i t y  
suc h a s  w h a t  w e  h ea r  p r o p o sed t o  b e  s t o p p e d c o l d .  

We r e c o g n i z e t h e  l u r e  o f  d e f en s e  i n d u st r i e s f o r a r e a s  o f  l ow u n emp l o y me n t , 
an d r e j e c t  s u c h  myop i c  p l an s  t o  r e m ed y t h at . We r e c o g n i z e  t h e  n e e d  f o r  n a 
t i o n a l  d e f e n s e , b u t  quest i o n s t r o n g l y  t h e  r e ason i n g b e h i n d  w e a p o n s  t h a t  
w o u l d on l y  r e s u l t i n  t h e  g e n oc i d e o f  t h e  wo r l d ' s  p o p u l at i o n .  We r e c o g n i z e  
t h e  n e e d  f o r  a s t r o n g  n at i o n ,  b ut w e  a f f i r m t h a t  a s t r o n g  n a t i o n i s  b u i l t  
on p o l i c i e s t h a t  a r e  b ased on s o u n d  m o r a l  p r i n c i p l e s .  Nuc l e a r  w a r  i s  
m e r e l y e>: p e d i e n t . I t  i s  n o t  c r e a t i v e .  I t  i s  n o t  h u m a n e .  I t  i s  n o t  
n e c e s s a r y .  I t  i s  sLl i c i d a l . 

Dur i n g t h e se h e a r i n g s ,  p l ease k e e p  i n  m i n d  t h e  we l f ar e  of o u r  c o un t r y ' s , a s  
w e l l a s  o t h e r  c o u n t r i e s ' , c i v i l i an s .  P l ease a l l o w u s  o p t i o n s  i n  our l i ves . 
A n u c l ear w e a p o n s  p l a n t  i n  B u r l i n g t o n  l i m i t s o u r  l i b e r t y  e >: c e s s i v e l y .  T h e  
p e op l e  of t h e  w o r l d ,  t h e  U n i t e d  S t at e s ,  I o w a , Bu r l i n g t o n , F a i r f i e l d  a n d  i t s 
e n v i r o n s  d e s e r ve b e t t e r . 

S i n c e r e l y ,  

;:;� �  
Doug C a l s b e e k  f o r  CENA 
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T W E N T Y - S E V E N  H U N D R E D  S O U T H  M A I N  S T R E E T ,  B U R L I N G T O N ,  I O W A  5 2 6 0 1  

Alex Griego 
Department of Energy 
Albuquerque Operations Officer 
Box _540 0 ,  
Albuquerque , New Me xico 871 1 5  

Dear l'r . Griego , 

February 23 , 1983 

Thi s  letter is written so that my v iew as an individual plus that of many 
c itizens likew ise c oncerned over the bu ild-up of nuclear weapons in general 
and in Burlington particularly be rec orded . It is my unders tanding that all 
such c ommunications will be a matter of permanent record . 

When the IAAP was originally founded here , I was deeply involved in th is 
c ommunitif ' s  adjustment to the war pre parati o n ,  d iscuss ing w i th Iowa ' s  Governor, 
at the request of our mayor , a S tate Enabling Act to allow fe deral hous ing 
built here , helping families of construc tion and other workers to be c ome a part 
of the c i ty ' s  soc ial fabric , helping those whose family farms were c o nfiscated 1D 
make way for the plant to unders tand the national necessity requiring this ac tion . 
Eoreov e r ,  I lobbied intensively for rescind ing the Neutrality Act to enable d irect 
aid to those op?os ing the agres sor natior.G . 

All of th is and more I w ould do asain w ith er.thus iasrr,, g iven the same 
c ircums tance s . These , ho·-: e v e r ,  w i ll n e v er e x i s t  again . Nuclear weapons have 
per�12.v: e:: -: J y  c\-;ar.5:e d the scer.ario . Though I have neither turr.ec1 pac ifist nor 
i solat i o n i s t  ar.d because I believe in a strong defense , I can not c ondone the 
current escalation of the nuclear arms , for it endangers rather than strenther.s 
our nati onal secur i ty . 

Locating a nuc lear weapons industry in Burlingto n ,  I owa would be repucnant 
to a large segment of our c itizens here who h o l d  e ssentially the same opinion __ 

as do , acc ord ing to national polls , over 60% of the American public . 

In addition to the above rationale , the plant location here -- whether as 
a supplement to the Pantex operation or to take its place -- would turn this 
c ommunity into a prime military targe t ,  as it was in the forties and fifties -

number four in the nation,  if my information is c orre c t !  

If env ironmental impact studies touch �t only on the affect of a new 
o peration on the c o mmun ity , but also the impact of reac tion on the operation , ���� you will find that --- c ontrary to the plan t ' s original welc ome -- such a nuclear 
o peration in the 1980s would find a hostile environment,  indeed . 

W i th apprec iation for your attention, 

S incerely , 

�� 
Dorothy S chramm 

DS/ka 

1 0- 1 1 0  
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Mr .  Alex Griego 
D . O . E ,  Box 5400 
Albuquerque NM 8 7 115 

Dear Mr. Grieg o :  

1825 Vogt S tree t  
Bur l ington , Iowa 5 2 6 01 
March 4 ,  1983 

I a m  writ ing to expres s my s trong oppo s i t ion t o  the product ion of 
nuc lear weapons in Bur l ington , Iowa ; Amari l l o ,  Texas ; or any p lace e lse , 

Produc t i on of the s e  weapons is a threat to a l l  humanit� and the 
more that are �de the les s  secure we mus t fee l ,  I be lieve the time has 
c ome to s t op this cooperation with a policy of terrorism and s tart us ing 
our ta lents and resources to find other ways o f  secur ing peace in the 
wor ld , 

I vigorous ly obj ec t  to the use of my tax d o l lars to produce the s e  
weapons o f  des truction and I urge the Department o f  Energy to turn i t s  
attention to construct ive activit ies i n  the use o f  energy , any o f  which 
wou ld provide more j obs and more pros perity for our country than the 
dangerous and immoral d irect ions that you are following . 

We in Bur l ington cha llenge you to come up with other purs uits that 
you , the management of S i las-Hangar , the work force , and the community 
can be proud to partic ipate in , and which wi l l  add to the betterment of 
the people in the communities where you are a fac tor , not threaten them 
with health,  safe t y ,  and mora l problems -- along with u l t imate 
des truc t ion . 

S incere ly , 

1 0- 1 1 2  



Alex Grigo 
Dept . of Energy 
Box ,5400 
Albequerque New Mexico 871 1 5  

Dear M r .  Grlgo , 

9 March 1 983 

I appreciate the opportunity to make comments for consideration in 
the Enviroruaental Iapact Stateaent for proposed Pantex expansion a 
Please 1 not-in -my-backyard -Burlington-Iowa , please 1 not anywhere . 
The iapact on our local and global environment and our economy and 
our future can be only destructive , finally, despite the illusion 
of international security and jobs -creation that the ar11s race gives . 

Be advised to issue an Environmental Impact Statement with concern 
for the effect of the expansion of nuclear armament . Please act 
responsibly . 

Sincerely, 

� ��ff�� 
Terri McGaffin 1 
1 )47 West 1 2th Street 
Davenport , I owa 52804 

1 0 - 1 1 3  
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JOHN SPELLMAN 
Governor 

STATE OF WASHINGTON 

WASHINGTON STATE PARKS AND RECREATION COMMISSION 

7 750 Clean water Lane, /.: Y- 1 1  • Olympia, Washington 98504 • (206) 753-5755 

TO : 

FROM : 

RE : 

Janu ary 2 6 , 1 983 

B a rbara Ri tch i e , NEPA Coord i nator 

Da v i d  H .  Hei ser , E . P .  � 
Ch i e f ,  Envi ronme n ta l  Coord i nat i on 

Pantex P l ant  S i te , Amari l l o ,  Texas - D E I S  ( E- 2500 ) 

The s ta ff of t he Was h i n g ton S tate Parks and Re creati on Commi s s i o n 
has revi ewed the above-noted do cume n t  and does not w i s h  to make 
any comme n t .  

T h a n k  y o u  f o r  t h e  opportun i ty t o  rev i ew and c ommen t .  

b h  

1 0- 1 1 4  

lA'. T\'ETEN 
D1rt-ctor 









13 

L� 

United States 
Dapa�nt of Energy 
Washington, DC 20545 

OffiCial Bus1ness 
Penalty for Pnvate Use. $300 

Postage and Fees Pd1d 
U S Depanment of Energy 

DOE-350 

......--""�� 

'i"'�-; 
U.S. MAIL 

\... ..J 

----


