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SUMMARY 322 

A Low-Level Waste Processing and S h i p p i n g  System (LLWPSS) has been 
proposed for the Feed Mater ia ls  Processing Center (FMPC) ,  operated by NLO, 

Inc., for  the Department of Energy and located a t  Fernald, Ohio. 
management system wi l l  c o n s i s t  of new f a c i l i t i e s  and procedures f o r  processing 
a l l  low-level wastes c u r r e n t l y  generated a t  the FMPC into a dry, s t ab le ,  
environmentally sa fe  form fo r  packaging i n  Department of Transportat i o n  
approved drums. The wastes w i l l  be shipped by truck for disposal a t  the ilevada 
Test S i t e .  I n  the three-year period prior to completion of the n e w  f a c i l i t i e s ,  
as much waste as  possible  w i l l  be processed into a d r y  compacted form w i t h  

existing. equipment, drumied, and a lso shipped to the Nevada Test S i t e  by truck. 

w i t h  the proposal as we11 as the reasonable a l te rna t ives .  The a l t e r n a t i v e s  
comprise continuation w i t h  the current mode of operation ( i . e . ,  no a c t i o n ) ,  
on-s i te  storage of processed waste, r a i  1 t ransportat  ion as an a1 t e rna t  ive to  
truck t ransportat  ion, shipnent of wastes t o  federal  repos i tor ies  other t h a n  %he 

.designated s i t e  ( t h e  Nevada Test S i t e ) ,  and waste form modification ( f i x a t i o n  
of waste into a cement-like g r o u t ) .  

The waste 

Th.is environmental assessment considers the potent ia l  impacts associated 

The principal environmental benefit  that w i l l  r e s u l t  from the proposed 
action i s  the cessa t ion  of increasing the inventory of lox-level wastes 
current ly  stored o n - s i t e .  i n  p i t s  and concomitant avoidance of increased p t e n -  
t i a l  contzninaticn of the regional aquifer .  The need f o r  2nd possible 
implenentation of remedial act ions for wastes cur ren t ly  stored i n  the p i t s  ?re  
not addressed i n  t h i s  assessment, b u t  w i l l  be the subject Of  subsequent 
2 n v  ironmental reviews. 

The r e l a t i v e l y  small construction e f f o r t  dssoci3ted w i t h  the pr.3posed 
action (60 to 70 personnel over a 15-month period) w i l l  r e s u l t  i n  m i n i m a l  

impact to the environment. Radiation doses to the pub1  ic from operating the 
waste management system, d u r i n g  a n d  a f t e r  the interim three-year period, w i l l  

r e s u l t  i n  an increase i n  s i tewide u r a n i u m  m i s s i o n s  t o  the 3t;nosphere of  
approxinately 1%. The incremental r a d i a t i m  dose co~.nit:~ents due to these 
e:nissions w i l l  be l e s s  t h a n  1% of the € ? A  '1 i m i t  of  25 m i l l  i r e d y e a r  
(40  CFR P a r t  6 1 ) .  F o r  320 truck shipnents per year o f  waste (apprDxi33tely 

i i i  3 -. .- 



, 321 
3,965 m 3 ) ,  the t o t a l  rddidtion dose to  d r ive r s  w i l l  be less t h a n  11 .5  
person-remlyear. Assuming a random se l ec t  ion of t r u c k  crews, resu l t ing  i n  one 

radiat ion dose of about 216 millirem. The t o t a l  a n n u a l  population dose along 
t h e  transportation route w i l l  be about 168 person-rem, which i s  a mall  
f r a c t i o n  of the co l l ec t ive  dose received by these people from n a t u r a l  
background radiat ion sources. 
involving the rupture of drums containing the radioact ive waste, it i's 
conservatively es t  imated t h a t  the maximally exposed i n d i v i d u a l  c a n  receive a 
lung dose of about 180 mill irem which i s  less  t h a n  two years of natural  
r a d i a t i o n  exposure. Thus, the potential  environmental impacts of the proposed 
action are judged not to be s ign i f i can t  and much more favorable than that  o f  
the no-action a1 ternat  ive. 

Hone of the a1 te rna t ives  considered o f f e r  overriding environmental 
advantages. R a i l  shipment would reduce the already low total  dose coninitment . 

from t ransportat  ion because the cross-country r a i  1 shipment route would 
t raverse  less  populated areas .  A low-level waste disposal s i t e  a t  Cos A l a n o s  

National Lzboratory would reduce the t ranspor ta t  ion dis tance and thus lower the 
already low radiat ion dose cormitments by about 30%, i f  the FMPC waste could b e  
accorriinodated. U t i 1  i z a t i o n  of  the ident i f ied  a l t e rna t  ive waste form of 

cement i t  ious grout would n o t  a1 t e r  the impact of nor-nal operat i o n  of the 
proposed LLWPSS, b u t  w o u l d  reduce the potent ia l  impacts of t ransportat ion 
accidents.  
because the proposed action does not  r e su l t  i n  undcceptable environmental 
impac t s  or v i o 1  at i o n  of  ex is t ing  (or proposed) r e p 1  a t  ions, use of these 
a l t e r n a t i v e s  does not 2ppear t o  be warranted. 

0 t r i p  per month f o r  each crew, each dr iver  will be subjected to an a n n u a l  

For a highly unl ikely t ransportat  ion  accident 

0 

The a l t e rna t ive  waste form would a l s o  be more cos t ly .  Hoxever, 

i v  4 e. ,.- ' 
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1.  PURPOSE OF AND NEED FOR THE PROPOSED A C T I O N  

1.1 PURPOSE 

' i t  i s  the purpose of the proposed action t o  t r e a t ,  package, and ship 
low-level radioact ive waste generated a t  the Department of  Energy ( D O E )  Feed 
Materials Production Center (FMPC),  shown i n  F i g .  1.1, to the tdevadd Test S i t e .  
The FMPC i s  operated by NLO,  I n c .  of Fernald, Ohio. The Low-Level Waste 
Processing and Shipment System (LLL'PSS) w i l  I* provide f o r  processing and 
shipping wastes contaminated w i t h  low levels of r ad ioac t iv i ty  resul t i n g  from 
the production of uraniun m t a l  ( F i g .  1 . 2 )  using various depleted,  normal, or 
sl  ightly enriched feed mater ia ls . '  Management of important uraniun resources 
already includes in tens ive  recovery of nornal and  enriched uranium resu l t ing  i n  

the f i n a l  waste streams p r inc ipa l ly  containing depleted u r a n i u m  

contamination.L 
s t ructures ,  f a c i l i t i e s ,  and e q u j p e n t  necessary fo r  the conversion ( w i t h  

optimized volume reduct ion)  of  l i qu id ,  s lu r ry ,  and sol id  wastes generated 
t h r o u g h o u t  the FI4PC i n t o  a dry,  s t a b l e ,  environmentally safe  product s u i t a b l e  
fo r  h a n d 1  i n g ,  packaging, and  t rans?ort ing.  Glaste packaged and shipped to the 
2evada Test S i t e  w i l l  not c o n t a i n  hazardous waste mater ia ls  as iden t i f i ed  i n  40 

CFR Part 261. This system w i l l  replace the exis t ing waste disposal ( o r  

storage) nethods tha t  u t i 1  ize on - s i t e ,  in-ground wet and  dry chemical waste 
p i t s  and storage s i l o s . 3  
proposes t!, ship as much o f  the waste as possible to t h e  i i w z d a  Test S i t e  a f t e r  
using current ly  a v a i  1 a b l e  volune reduct ion and  d r y i n g  equipi?nt ,  thus a1 so 
s ign i f  iczntly reducing o n - s i t e  waste disposal requirements d u r i n g  the i n t e r i m .  

To achieve i t s  purpose, the proposed LLWPSS w i l l  include the 

U n t i l  the LLWPSS i s  f u l l y  opera t iona l ,  the F i V C  

* 
The future  tense is  used throughout t h i s  assessment r a the r  t h a n  the 
conditional,  w i t h  the recogni t ion t h a t  the proposed action w i l l  only occur i f  
the Department of Energy takes action to proceed. 

1 - 1  
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F i g u r e  1 .2  Schemat ic  d i a g r m  o f  t h e  s e v e r a l  p r o c e s s e s . a v a i l a b l e  for  o p e r a t i o n  
.at  t h e  Feed M a t e r i a l s  P r o d u c t i o n  Cen te r .  Source:  "Env i ronmen ta l  
2 e p o r t  o f  t h e  Feed M a t e r i a l s  P r o d u c t i o n  Cen te r , "  p repared  b y  t h e  
BATTELLE Colur.bus L z b o r a t o r i e s  f o r  NLO, Inc., J a n u a r y  1981. 

1 - 3  
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1 . 2  NEED 
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The FMPC has been operating Since 1952 and w i l l  continue operation for the 
foreseeable fu tu re .  The f a c i l i t y  ( F i g .  1.1) c o n s i s t s  of e i g h t  chemical and  
metallurgical plants  w i t h  supporting f a C i 1  i t i e s  for  smelting, r e f i n i n g ,  and 

converting uranium ore concentrates and recycle mater ia l s  to metal1 i c  u r a n i u m  
in various shapes and forms for use i n  DOE defense programs. Operation of the 
FMPC r e s u l t s  i n  the generation of  a large volume of low-level radioact ive 
wastes i n  the form of l i q u i d s ,  s l u r r i e s  (80-953 water ) ,  sludges, and dry s o l i d s  
t h a t  have been placed i n  e i t he r  wet chenical or d r y  chemical waste pits and i n  

concrete s torage s i l o s .  The locations of the waste p i t s  and s i l o s  (metal oxide 
t a n k s  and  K-65 tanks)  i n  r e l a t ion  to the m a i n  production area are shown i n  F i g .  

1.3. 
1, 2 ,  and 3 have been f i l l e d .  Waste p i t  5 has  since reached f u l l  capacity,  p i t  

4 i s  expected to be f i l l e d  before October 1985, and only waste p i t  6 w i l l  be . 

avai lable  for  continued storage of d r y  waste. The two K-65 t a n k s  contain 
t a i  1 i n g s  w i t h  the equi 1 ib r ium concentrat ion of 226Ra from processing 
pitchblende ore u n t i l  1959. 

 operation^.^ 
federal  regulatory pol icy to locate cur ren t ly  generated radioact ive wastes a t  a 
Few we1 l-designed and we1 1-control led disposal s i t e s .  

As indicated i n  a 1981 environmental report  f o r  the FI’lPC,4 waste p i t s  

One metal oxide t a n k  contains s imi l a r  t a i l i n g s ,  

Thus, i t  is timely to consider the proposed action p u r s u a n t  to 
w i t h  only a t r ace  of r a d i u m ,  from processing U308 concentrates for DOE: 

1 .3  SCOPE OF THE E:4VIRO:4MENTAL R E V I E W  

This Environnental Assessnent ( E A )  i s  prepared pursgant to Sect .  102 of  
the rlational Environmental Policy Act ( : iEPA)  o f  1969 (Publ ic  L z w  91-190), 2 3  

implmented by regula t ions  promulgated by the P res iden t ‘ s  CDuncil on 
Environmental Qual i t y  (CEQ) ( 4 0  CFR Par t s  1500-1508, ;lovernber 1978) and  OOE 

Guide1 ines. It is intended to provide s u f f i c i e n t  evidence and analysis for  
determining k;heiher to  ?repare a n  Environmental Impzct Stztenent or a f i n d i n g  

of  no s i g n i f i c a n t  impact for the proposed DOE act ion to inpleinent a new waste 
managenent s y s t m  a t  the FMPC. The following are exaained: 

1 - 4  -12 C .  
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Figure 1 . 3  Line diagrm of l i q u i d  and s o l i d  rrzste f l o w  and locat ion of  vrzste 
s to rage  p i t s  and t a n k s .  Source: “Environmental Report of the Feed 
Z a t e r i a l  s Product ion Center ,‘I prepared  by the 3ATTELLE Co.lunbus 
Lzbotator ies  f o r  M O ,  Inc. ,  January 1981. 
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( I )  changes t h a t  the act ion may cause w i t h i n  the area affected by ongoing 

FMPC operations O r  impacts tha t  may reSul  t f r m  transportat ion of the processed 
waste t o  the Nevada Test Si te  a n d  

( 2 )  a l te rna t ives  including: 
( a )  no act ion,  
(b) long-term storage of the processed wastes a t  FMPC, 

( c )  disposal of processed wastes a t  o f f - s i t e  locations other than 

( d )  a l t e rna t ive  r a i l  t ranspor ta t ion  of wastes, a n d  

( e )  a l t e rna t ive  waste forms. 

the Nevada Test S i t e ,  

The scope of the assessment does not i n c l u e  evaluation of the ex i s t ing  
production operations of t he  FMPC (uhich were examined i n  a n  environmental 
report4 issued i n  1381) n o r  of any possible subsequent action t o  modify 

ex is t ing  production f a c i l i t i e s  a t  t he  FEIPC. Speci f ica l ly ,  the need f o r  a n d  

possible implementation of remedial a c t i o n s  for wastes currently s to red  i n  the ~ 

p i t s  and  s i l o s  are n o t  addressed i n  t h i s  assessment b u t  w i l l  be the subject-  of 
subsequent environmental reviews. This assessment a l so  does not examine the 
environmental impacts of operati  on of t he  Rad i  o a c t i  ve Waste Management S i t e  
( R W M S )  a t  the Kevada Test S i t e .  The impacts of R W I 6  operation were examined i n  

a Final Environmental Impact Statement fo r  the Nevada Test S i te .6  
the iievada Test S i t e  cur ren t ly  does n o t  accept radioactive waste mixed w i t h  

hazardous waste mater ia ls  as i den t i f i ed  i n  40 C F R  Part 261 ,  no such waste w i l l  

be i n c l u d e d  i n  the shipped mater ia ls .  

Because 

1-6  
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2 .  ALTERNATIVES INCLUDING ME PROPOSED ACTION 
321 

The  product ion processes a t  t he  FMPC generate r e l a t i v e l y  large quan t i t i e s  
of  solid and l i q u i d  low-level radioact ive wastes. 
storage space on-s i te ,  a new system i s  being developed for h a n d l i n g  the 
current ly  generated low-level waste. 
low-level waste using new treatment f a c i l i t i e s  a t  the Ff4PC and ship the 
processed wastes by t r u c k  to a f ede ra l ly  owned reposit0r.y a t  the r:evada Test 
S i te .  This chapter includes a detai led descr ipt ion of the proposed action, a 
br ief  discussion of the a l t e rna t ives  ident i f ied  i n  Sect.  1 . 3 ,  and compares the 
impacts of the proposed a c t i o n  and a l t e rna t ives .  The environmental impacts of 
the proposed a c t i o n  and a l t e rna t ives  are addressed i n  Chap.  4 .  

Due to the l i m i t e d  mount of 

The DOE has proposed t o  process the 

2.1 THE PROPOSED A C T I O N  

The proposed act ion i s  the a d o p t i o n  of  a Low-Level jlaste Processing and 

Shipnent System (LL'nlPSS) for management of  the low-level radioactive wastes 
cur ren t ly  generated by rout ine operations of ' t h e  FMPC. This Zction includes 
the f o l l o w i n g :  

t reatxent  of  the wastes to o b t a i n  a dry waste form, p r e f e r a b l y  the least  
volume, su i t ab le  f o r  packaging and o f f - s i t e  t r anspor t ;  ( 2 )  implementation of  

long-term arrangements for commercial truck t ransportat  ion of  the dry wastes to 
the Nevada Test S i t e ;  and ( 3 )  burial  of  the so l id  waste drums a t  the ? l e v a d d  

Test S i t e .  
complete, wastes generated d u r i n g  the interim period w i l l  be processed with 

(1)  construction and operation of f a c i l i t i e s  fo r  most p r a c t i c a l  

Secause the construction e f f o r t  w i l l  take & o u t  3 years to 

cur ren t ly  ava i lab le  equipnent and shipped to the i l evada  T e s t  S i t e .  The intzrirn 
operations w i l l  s t a r t  as soon as possible and cease when the f u l l  f a c i l i t y  i s  
operat ional .  
operational phase i s  tha t  t h e  former w i l l  n o t  include s i g n i f i c a n t  volume 
r?duc t ion  of the wastes . 

The major  d i f fe rence  between the interim phase and the F u l l y  

- 15 
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2.1.1 Description and Operation of New On-Site F a c i l i t i e s  321 

T h e  proposed LLWPSS, as described i n  the.conceptua1 d e s i g n  report, '  i s  

composed of two par ts .  
s t ruc tures  and equipment for  processing the l iquid s l u r r i e s ,  s ludges,  and sol id  

wastes generated t h r o u g h o u t  the FClPC i n t o  a dry, s tab le  product  s u i t a b l e  f o r  
easy hand1  ing and p a c k a g i n g .  A low-level waste shipping f a c i l i t y  w i l l  include 
the s t ructures  and equipment for packaging the dry waste product i n  containers  
su i tab le  f o r  o f f - s i t e  shipment and storage.  The Ff4PC management p l a n  
incorporating the fea tures  of the LLWPSS i s  shown i n  the logic diagram3 of  

F i g .  2 . 1 .  The concept for the LLWPSS may change solewhat as waste treatment 
design and development is  completed d u r i n g  the next year. However, as 
cur ren t ly  defined, t h e  new f a c i l i t i e s  will be located within and as an 
extension of  the ex is t ing  Recovery P l a n t  B u i l d i n g  ( see  F i g .  1.1). Construction 
of the on-si te  f a c i l i t i e s  of the LLSIPSS will  b e g i n  i n  A p r i l  1987 and extend . 

through June 1988. 
new f a c i l i t i e s  described below w i l l  become operational i n  October 1988. 

A low-level waste processing f a c i l i t y  w i l l  i n c l u d e  the 

After three months of s t a r t  u p  and acceptance t e s t ing ,  the 

2.1.1.1 System F a c i l i t i e s  
0 

F i l t r a t i o n  

Two diked h o l d i n g  tanks [190-m3 (50,000-gal) t o t a l ]  w i l l  be used to 
h o l d  waste s l u r r i e s  a n d  sludges ( u p  to 95% water cgnten t ) .  So l  ids w i l l  be 
separated frcin these wet wastes by means of e i t h e r  a p la te  and  Frame f i l t e r  
press or a ro t a ry  vacuum f i l t e r .  The f i l t e r  cakes (50% water content)  w i l l  be 
t ransferred to a ro ta ry  k i l n  fo r  drying. F i l t r a t e  f ro in the two f i l t e r s  w i l l  

pass through a horizontal  leaf p o l i s h i n g  f i l t e r ,  stored for  sampling, and then 
discharged i f  acceptable under applicable water q u a l  i t y  standards through the 
ex'isting wastewater discharge s y s t m  to the Great Mimi River. 
exhaust w i l l  pass through a knock-out po t  and high-effic iency par t icu la te  a i r  
( H E P A )  f i l t e r  pr ior  to  discharge to the atmosphere. 

The p r i n c i p a l  waste strezms to be h a n d l e d  i n  the f i l t r a t i o n  f a c i l i t y  

The vacuum pump 

include n e u t r a l i z d  r e f ine ry  r a f f ina t e s  frorn the General Sump and sludges f rom 0 
2 - 2  
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the General Sump area.  The neutralized r d f f i n a t e  will be processed through the 
3 f i l  t r a t  i on  u n i t  in 190-m (50,000-gal)  batches.  Sixteen batches are expected 

to be processed each year d u r i n g  a 12-week per iod .  
w i l l  be processed as weekly 19-m (5,000-gal) batches throughout the y e a r .  
The wet solids recovered from these waste s t r eam w i l l  cons is t  of the oxides of 
calc ium, aluminun, i ron ,  and s i l i con .  The  u r a n i u m  content of  these f i l t e r  
cakes will  be low, w i t h  re f inery  r a f f i n a t e  so l id s  averaging about 0.05% of 

normal and enriched uranium. 

The General Sump s ludges  
3 

a 

2 

Rotary K i l n  

F i l t e r  cakes from the f i l t r a t i o n  u n i t  or from other  i n - p l a n t  process 
f i l t e r s  t h a t  require  drying a t  temperatures u p  t o  204'C (400°F) and coarse 
mater ia l s ,  such as u r a n i u m  machining chips and turnings t h a t  require oxidation 
a t  approximately 650°C (1,2OO'F), w i l l  be processed through the rotary k i l n .  

T h e  exhaust from the k i l n  w i l l  pass t h r o u g h  a quench chamber, baghouse, wet 
scrubber and HEPA f i l t e r  p r io r  to discharge to  the atmosphere. 
( ca l c ined )  powder product w i l l  be pneumatically t ransfer red  to a collection 

- 

The dry 

hopper. 
Oversized p a r t i c l e s  t ha t  may n o t  be t h o r o u g h l y  oxidized w i l l  be 

t ransferred to  t he  Sol ids  H a n d 1  i n g  Area for  mechanical s i ze  reduction and 

recycled to the r o t a r y  k i l n .  

Ox idat i o n  Furnace 

The purpose of the oxidat ion furnace is to provide c o n b u s t i o n  o r  oxidation 
of waste s t r e m s  n o t  s u i t a b l e  for  the rotary k i l n .  The j r i n c i p a l  ;.:aster 
include coarse pieces of uraniun and nagflesim and f i l t e r  car t r idges  from 

process f i l t e r s .  Approximately 1,450 kg  (3 ,200 l b )  per month of  
uraniun-bearing waste w i l l  be processed. Objects not completely oxidized i n  

one pass through the furnace can be t ransferred to the Solids H a n d l i n g  Area f o r  
s i ze  reduction before recyc 1 ' n g  through the furnzce.  The d r y  ( ca l c ined )  powder 
product w i  1 1  be conveyed 

The furnace exhaust 
scrubber a n d  l i E P A  f i 1 t e r  e 

to the c o l l e c t i c n  hopper. 
gases w i l l  pass thraugh a q9ench chzzber, bdghouse, 
p r i o r  to discharge to the atnosphere. Enclosed 

2-4  



32! equipment areas,  such as the drum dumping  s t a t ion  a t  the furnace i n p u t  and. 
vibrating screen a t  the furnace discharge,  wil l  be exhausted to the baghouse. 
A l l  f ug i t i ve  m i s s i o n  points  where mater ia ls  h a n d l i n g  i s  open to the 
environment are hooded and exhausted to  the co l lec t ion  system hopper, as is the 
f l y  ash from the baghouse. 

So1 ids Handl ing Area 

Dry so l id s  (noncombustible) w i l l  be c l a s s i f i e d ,  separated, shr'edded, and 
crushed i n  the Sol ids  Handling Area. T r m p  metal, including unoxidized 
uranium, and other noncrushable material w i l l  be separated. llraniun w i l l  be 
sent to the oxidation furnace,  b u t  the other mater ia ls  will be druxned f o r  
shipment. The principal mater ia ls  processed through the s ize  reduction 
equipment include r e f r ac to ry  br ick,  c r u c i b l e s ,  g l a s s ,  graphite,  uranim a n d  

other metal wastes, incinerator  ash, and oversize  s l a g .  The dry p a r t i c l e  
product w i l l  be pneumatically conveyed to the co l lec t ion  hopper. Dust f r m  'the 
equipment operation and f u g i t i v e  mis s ions  w i l l  be col lected and exhausttd to  
the col lect ion hopper. 

Pneumat ic co 1 1 ec t ion sys tern 

The co l lec t ion  system hopper, located i n  the Recovery P l a n t  B u i l d i n g  ( s e e  
F i g .  l . l ) ,  w i l l  receive,  by pneumatic l i n e r ,  processed wastes and dust f r m  the 
Sol i d s  Hand l  i n g  Area, d r ied  waste and baghouse ash from the oxidation furnace 
and  rotary k i l n ,  and incinerat ion ash and dr ied enriched slag f i l t e r  cake from 
the ref inery.  I n  addi t ion,  about 3,380 kg  ( 7 , 4 4 5  l b )  per d a y  of dry-powder 
depleted milled s lag w i l l  be transported i n  hoppers f rm the n e t a l s  production 
b u i l d i n g  .and  unloaded in to  pneunatic l ines  f o r  t ransfer  t o  t.he col1ect)ion 
hopper. A l l  t r anspor t  
through a baghouse and 

D r u m  F i l l i n a  S ta t ion  

a i r  enter ing the co l lec t ion  hopper w i l l  be exhausted 
H E P A  f i l t e r  pr ior  t o  discharge to the atmosphere. 

An enclosed, automated s t a t  ion located beneath the co l lec t ion  hgpper w i  1 1  

package 2n average of 300 kg (660 l b )  of calcined wzste so l id s  i n t o  each of  the 

- I9 
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0.2-m 3 ( S S - g a l )  d rums to  be shipped o f f - s i t e .  The enclosure w i l l  be 
vent i la ted,and connected to  the dus t -co l lec t ion  equipment. 

D r  um Washer 

An enclosed, automated s t a t i o n  w i l l  use steam sprays to wash the outs ide 
surface of the f i l l e d  drums to remove low-level radioactive d u s t .  The d i r t y  

condensate w i l l  be col lected in an underground t a n k  for  subsequent processing 
through the f i l t r a t i o n  f a c i l i t y .  The d rum-wash ing  operation i s  necessary t o  
ensure compl iance w i t h  governmental requirements for  shipping and storage of 

the drums. 

2.1.1.2 System Operation 

The annual output of the LLWPSS i s  projected to be 5,000 metric tons of - 

dry  so l id  (calcined) waste material  w i t h  a volune of &out 3,965 m3 (140,000 
f t 3 )  . 3  I n  general, as-generated dry s o l i d  mater ia l s ,  including i4gF2, 

account for  approximately 91% of the output.  Met sol id  mater ia l s  ( s ludges ,  
sump cakes, and f i l t e r  cakes w i t h  a moisture content between 50 and  60% when 
enter ing the LCWPSS f o r  processing) represent about 4% of the dry so l id s  
output .  The d r y  sol i d s  extracted from the neutral  ized r a f f  ina te  w i l l  x c o u n t  
f o r  a b o u t  5% of the o u t p u t .  The a n n u a l  generation r a t e  of  d r y  sol ids  w i l l  

f i l l  approximately 19,200 drums of 0.2 m 3  ( 5 5  
the dry waste output w i l l  be approximately the following: 73% magnesium 
f l u o r i d e  (Y!gFz) ,  9% u r a n i u m ,  3% nonoxidizable mater ia ls  s u c h  3s g13ss and  

metal ,  a n d  15% other ma te r i a l s ,  including oxides of  c a l c i u m ,  3 1 m i n u m ,  i ron,  
a n d  s i1  icon, and  inorganic s a l t s .  

Because most p l a n t  waste streams w i l l  be separately cimpaigned through the 
processing system, the output is n o t  expected t o  be a homogeneous mixture. For 
exa ip le ,  the MgFZ and s o l i d s  froin treatment of r e f i n e r y  r a f f i n a t e s  c o n t a i n  
normal and enriched u r a n i u m  (about 1% 235U) a n d  are recycled throuqh 
uranium recovery processes u n t i l  the uranium content in  the so l id  wastes i s  
l e s s  t h a n  0.05%, while most o f  the remaining wastes are contzminated with 

Calculations based on process material  balances indicate  that the l a t t e r  waste 

0 

The ccmposition of 

depleted u r a n i u m  (about 0.3% 235U) t ha t  i s  not v:orth recovering. 2 

0 
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batches may average 30% depleted uranium. 
percentage of the drums f i l l e d  a f t e r  processing spec i f i c  batches of waste 
containing depleted u r a n i u m  scraps could contain u p  to SOX of oxidized 
uran i u m .  

s i g n i f i c a n t  quant i t ies  of heavy metals o ther  t h a n  uranium w i l l  be generated. 
T o x i c i t y  t e s t ing  of  sludge from the e x i s t i n g  wet chemical p i t  using the 1983 
Extraction Procedure ( E P ) ,  as defined by the Resource Conservation Recovery Act 
( R C R A ) ,  showed tha t  the material was not an RCRA hazardous waste. The average 
concentrations of heavy metals i n  the 1983 E P  ex t r ac t  were: drsenic, <0.02 ppm; 

barium, 1 ppn; cadmiun, CO.1 ppn; chromiun, <0.10 ppm; lead, (0.5 ppn; mercury, 
0.003 pprn; selenium, (0.1 pprn; and s i l v e r ,  <1 pprn. 

a l l  applicable Department of Transportation ( D O T )  regulations,  which are 
incorporated in to ,  and func t iona l ly  the same as ,  DOE a n d  Nuclear 2egulatory 
Comnission requirements. On average, each drum of waste material w i l l  have 27  

6.77 x 

only normal or enriched q r a n i u r n  w i l l  probably have about 1509 (0 .33  l b )  of 

It has been estimated that a $2d- 

2 

On the basis  of the feed mater ia ls  and reactants  used a t  the FMPC, no 

The packaging and shipping operatiofis w i l l  be conducted i n  c o 3 p l  iance w i t h  

kg (59.4 l b )  3 of  u r a n i u m ,  o r  0.013 C i  on the basis of a specific a c t i v i t y  of 

C i / g  (10 CFR Part  20) .  However, drums w i t h  waste containing 

u r a n i u m  (about 0.1 m C i ) ,  and drums w i t h  only depleted uraniu8n i n  

have an average of 90 kg (200 l b )  of u ran im ( 4 3  m C i ) ,  on the bas 
spec i f  ic a c t i v i t i e s .  

Before shipping, the f i l l e d  drums w i l l  be washed, d r i ed ,  and  

for  removable external r ad ioac t iv i ty  and monitored for  r . jdiat  ion 

he waste w i l l  

s of adjusted 

examined 
evels.  After 

compliance w i t h  DOT 1 imits is assured and recorded, the druns w i l l  be avai lable  
f o r  loading. The wastes are expected to  be shipped i n  c lo sed  t r a i l e r s  ovJned 
and  operated by  comerc ia1  c a r r i e r s .  Radiation l eve l s  f g r  a l l  loads of waste 
drums w i l l  be well w i t h i n  appl icable  D O T  l i m i t s  ( 4 9  C F R  Par ts  173 2 n d  177). 

FXPC s i t e . 8  
small drnounts of enriched u ran im to  a b o u t  5 mR/h for  drums with j i s n i f i c a n t  
Lnounts of depleted u ran im.  Radiation l eve l s  a t  one m t e r  r a n g e d  f r o m  0 . 5  to  
1 . 5  m R / h .  These l eve l s  are s imilar  to those f o r  drums of IJ308 a f t e r  
u r a n i u m  m i l l  processing.’ 
enclosed t r a i l e r  averaged about 0 .5  mR/h for  t r a i l e r - t o - c a b  separations o f  

Radidtion l eve l s  for  typical drumned waste were r3cently ne2sJred at  the 
The contact radiat ion levels  ranged from 0 .7  d / h  for  drurns w i t h  

t+asured l eve l s  i n  the truck c a b  a f t e r  l o a d i n g  a n  
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321 
&out one meter and less  than 0 . 3  mR/h f o r  d separation of two m t e r s . 9  
These truck cab r a d i a t i o n  leve ls  for FMPC wastes are h i g h e r  t h a n  the 0.2 mR/h 

( o r  l e s s )  observed f o r  truckloads of drummed U3OS9 or for low-level 
radioact ive wastes i n  genera1,l0 possibly because the FMPC d a t a  were 
o b t a i n e d  in a h i g h  background rad ia t ion  zone. Nevertheless, t h e  FMPC d a t a  a re  
used i n  Chapter 4 of the assessment for analysis  of r a d i a t i o n  doses to of the 
truck dr ivers .  I t  i s  assumed t h a t  an equal number of the two t r a i l e r - to -cab  
configurations are used, i n  which case the average radiation level i n  the 
truck cabs wou ld  be less  t h a n  0.4 mR/h. 

2.1.2 S h i p p i n g  Wastes 

T h e  FMPC p l a n s  t o  engage the services  of a commercial ca r r i e r  for truck 
shipment of a l l  wastes to the Nevada Test S i t e .  Rai l  shipping has been 
considered ( see  Sect .  2 . 2 . 3 ) ,  5ut is no t  as l i ke ly  a t  t h i s  time. Consistent 
w i t h  DOT r e g u l a t i o n s  f o r  highi . ray t ranspor t  (49 CFR Part  177), i t  may be 
expected t h a t  the shor tes t  route a l o n g  the i n t e r s t a t e  h i g h w a y  system w i l l  be 
followed to take advantage of  the qua l i t y  of i n t e r s t a t e  highways and minimize 
travel time and dis tance.  The most probable route consis ts  of State  H i g h w a y  
128 south t o  I n t e r s t a t e  7 4 ,  west to the I n t e r s t a t e  465 bypass around 
Indianapolis,  then west on I n t e r s t a t e  70 to i t s  terminus i n  Utah, u t i l i z i n g  the 
bypasses around' the c i t i e s  of  S t .  Louis, Kansas City,  a n d  Denver. The 
remaining segment cons i s t s  of I n t e r s t a t e  15 t o  Las Vegas, :4evad3, and  U . S .  
14ighway 95 to the f ede ra l ly  owned Nevada Test S i t e .  This m u t e  i s  3 , 2 7 3  km 
(2,034 miles)  i n  length with mileage by h i g h w a y  type as follows: i n t e r s t a t e  
routes ,  3 ,065 h (1 ,905  mi l e s ) ;  U.S .  rou te s ,  169 km (105 m i l e s ) ;  s t a t e  routes ,  
29 k m  (13 m i l e s ) ;  a n d  local routes ,  9.8 k m  ( 6  m i l e s ) .  The actual routing o f  
shipnents c o u l d  vary depending on weather and  h i g h w a y  conditions.  Locdl  a n d  

s t a t e  r e s t r i c t i o n s  per ta ining to hazardous m a t e r i a l  t ransport  could also a f f e c t  
route se lec t ion ,  p a r t i c u l a r l y  i n  congested a reas .  I t  i s  the c a r r i e r ' s  
respons ib i l i ty  to s e l e c t  the appropriate route ,  2nd it is Or)€ p o l i c y  t h a t  the 
c a r r i e r ' s  route se lec t ion  conforms to a p p l i c a b l e  f ede ra l ,  s t a t e ,  and local 
regulations.  

'- 22 
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Orms w i l l  be loaded so as to  prevent s h i f t i n g  and w i l l  be banded and  

shored as required.  I t  i s  ant ic ipated t h a t  60 drums w i l l  be transported per 
vehicle load and t h a t  an average of 6 t o  7 truckloads per week w i l l  be shipped 
to  the Nevada Test Si te ,  where the drums of waste will be unloaded for f i n a l  

disposal . 

. 

2 . 1 . 3  Disposal of Vastes a t  the Nevada Test S i t e  

On a r r iva l  a t  the  Nevada Test S i t e ,  trucks carrying the calcined wastes 
from the FMPC w i l l  enter  the reservation a t  Guard Stat ion 100 ( s e e  F i g .  2 . 2 ) .  
After a secur i ty  c learance check, the dr ivers  will  be badged  and dispatched (no 
escort  required) t o  the Radioactive 'Aaste Ranagement S i t e  ( R W M S )  shown i n  F i g .  
2 . 2 .  S i t e  personnel w i l l  operate a l l  equipnent used for  unloading of waste 
drums from the t rucks and placing them i n  deep trenches a t  the R M S .  They w i l l  
monitor enter ing trucks to  ascer ta in  tha t  a l l  shipnents are i n  compliance w i t h  

DOT regulat ions;  they w i l l  a lso monitor departing trucks fo r  contamination and 
perform any washing/decontamination operat ions required to a l l o w  the trucks t o  
return to the public highway system. This additional waste h a n d 1  i n g  a t  the 
Nevada Test S i t e  may requi re  a few additional operating personnel, b u t  probably 
not more t h a n  t h ree .  

I n  addition to the residual radionuclides retained i n  geologic formations 
i n  the t e s t  areas ,  DOE/Defense low-level wastes (LLW)  are already buried 
on-si te .  Through 1982, the inventory volune was  125,000 n3 which is h u t  
6.3% o f  ident i f ied  OOE/Oefense LLW waste volu;ne.ll 
o f  9.51 x 10 k g  of uraniun and thorium as well as other z 3 t e r i d l s  such 3s 
f iss ion products, ac t iva t ion  products, t r i t i u n  and a l p h a  e n i t t e r s  (<lo n C i / g ) .  

The inventory had  a t o t a l  gross a c t i v i t y  of  5 . 4 5  x 10 C i .  The waste d r m s  

This inventory consist2d 
4 

6 
f r o m  the F W C  w i l l  add  about 4,350 m 3 ( including 350 C i  of  u r a n i u n )  3 n n u a l l y  

to the waste inventory a t  t he  Nevada Test S i t e .  
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2.1 .4  Inter im Management of Wastes 321 

Construction of the LLWPSS i s  expected to take three years.  
s ta ted ,  the e x i s t i n g  wet chemical waste pi ts  are v i r t u a l l y  f u l l ,  and the one 
operating dry waste p i t  does not have  adequate capacity to meet the needs o f  

the FMPC for the next three ye at^.^,^ To avo id  opening additional waste 
p i t s  during t h i s  interim period, as much waste as possible w i l l  be processed 
w i t h  existing equipment and shipped to the Nevada Test S i t e  for  disposal .  
w i l l  begin as soon as possible. The annual quant i t ies  of waste processed and 
shipped d u r i n g  t h i s  period w i l l  be roughly the same as the annual o u t p u t  of the 
f u l l y  operational waste management systen (Sec. 2 . 1 . 1 . 2 ) .  

Much of the dry sol id  mater ia ls ,  which accounts f o r  about 91% of the to t a l  
waste (Sect.  2 . 1 . 1 . 2 ) ,  w i l l  be packaged i n  drums using c a r r e n t l y  ava i lab le  
equipment and procedures. T h i s  material includes the WgF2 which can be 
readi ly  prepared fo r  shipment. Large pieces of u r a n i u m  o r  contaminated 
equipment that cannot be e f f e c t i v e l y  reduced i n  s i z e  w i l l  be stored e i t h e r  in '  
warehouses or i n  the dry waste p i t  u n t i l  the additional volume-reduction 

A s  previously 

This 

capabi l i ty  of the LLWPSS i s  avai lable .  I n  t h i s  interim management mode, the 
l i f e  of the dry waste p i t  w i l l  be extended beyond the scheduled s t a r tup  of  the 0 
LL WP ss . 2  

During i n s t a l l a t i o n  of the LL'nlPSS f a c i l i t i e s ,  the neutral ized r a f f i n a t e  
from the General Sump w i l l  be recycled t h r o u g h  f i l t e r s  to remove most of the  
remaining suspended sol i d s .  
water removal w i t h  ava i lab le  equipment, they w i l l  be drumned and stored on-s i te  
f o r  subsequent d r y i n g  and calcining treatment e i t h e r  i n  the LLWPSS or  i n  
temporarily leased equipment t h a t  could be brought on - s i t e ,  i f  necessary. The 
f i l t r a t e  from t h i s  s t e p  w i l l  be recycled f o r  contaninant removal u n t i l  

s a t i s f a c t o r y  for  re lease  to  the Great i4 iami  River i n  accordance w i t h  the 
ijational Pol lutant  Oischarge E l  i m i n a t i o n  System (;{?DES) permit. 

I f  the f i l t e r e d - s o l  i d s  are too wet for fu r the r  

The s l u r r i e s  fran the  General Sump w i l l  be dried as much as possible w i t h  

cur ren t ly  ava i lab le  equipnent. Some of t h i s  n a t e r i a l  can be dried s u f f i c i e n t l y  
for  irmediate s h i p l e n t ,  and the remainder w i l l  be drumed and stored on-s i te  
f o r  a d d i t i o n a l  d r y i n g  i n  e i t h e r  the L L K P S S  equipnent, when operat ional ,  o r  i n  

t m p o r a r i l y  leased equipment t h a t  could be b r o u g h t  on-si t e ,  i f  necessary. 

2-1 1 
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321 
Low-moisture-content sludges f r o m  exis t ing  f i l t r a t i o n  modules on the 

l i q u i d  waste streams a t  the p l a n t ' s  processing b u i ' l d i n g s  w i l l  be s u f f i c i e n t l y  
d r i e d  by a v a i l a b l e  equipment and drumed for ' s h i p n e n t .  

possible to quantify the number of drums of dry waste t h a t  will  be packaged  f o r  

d a i l y  shipment o r  the amount of wet s o l i d s  t h a t  w i l l  be drumned and stored f o r  

l a t e r  drying. However, i t  is not anticipated tha t  the d a i l y  shipment will be 

any greater than is  expected when the LLWPSS i s  f u l l y  operational.  Final ly ,  i f  
the interim on-s i te  s torage of drummed wet wastes becomes large enough to pose 

a serious on-si te  management problem i n  terms of e i t h e r  space, c o s t ,  or 
personnel radiat ion exposure, leased equipnent could be brought o n - s i t e  to 
provide the required addi t ional  treatment to  fur ther  prepare these wastes f o r  

shipnent to  the Nevada Test S i t e  disposal area.  

0 
Until some experience i s  gained during the interim operation, i t  i s  not 

2 . 2  A L T E R N A T I V E S  

2 . 2 . 1  No Action a 
Low-level rad ioac t ive  wastes generated by the FMPC operat ions 

( F i g .  1 . 2 )  are ,cur ren t ly  placed i n  p i t s  ( F i g .  1 . 3 ) .  
imp1  i es  c o n t i n u a t  ion of  on-si t e  p i t  s torage of  t h e  wastes ~ i t h o u t  
implementation of t he  LLWPSS. However, the o n l y  o p e r a t i o n a l  wet cheinical p i t  

(No,  n'5) i s  e s s e n t i a l l y  a t  f u l l  capaci ty ,  and the FXPC has discontinued the 
d.ischarge o f  waste i n t o  t h i s  p i t .  Therefore, an additional disposal p i t  f o r  

the low-level rad ioac t ive  wet wastes would  have t o  be p r o v i d e d  t o  continue w i t h  

on-s i te  storage.  Another s torage p i t  f o r  d r y  s o l i d  wastes would also be 

required w i t h i n  about two years.' 
a l t e r n a t i v e  i s  described i n  Sect .  4 . 5 . 1  and is compared with .the proposed 
action i n  Sect .  2 ; 3 .  

The n o - a c t i o n  a l t e r n a t i v e  

The environmental impact o f  the no-action 
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2 . 2 . 2  On-site Storage of Processed Wastes 

The a l t e rna t ive  of on-s i te  storage of processed wastes consis ts  of 
proceeding w i t h  the i n s t a l l a t i o n  of the treatment f a c i l i t i e s  i d e n t i f i e d  for the 
LLWPSS i n  Sect.  2.1.1, the i n i t i a t i o n  of the interim on-site waste management 
a c t i v i t i e s  described i n  Sect.  2 .1 .4 ,  and the p r o v i s i o n  of environmental 
i so la t ion  i n  on-si te  storage f a c i l i t i e s  of the dry wastes expected t o  be 

discharged from the treatment system. The f ina l  form of the waste ( g r a n u l a r  or 
powder) lends i t s e l f  t o  b u l k  storage,  such as i n  s i l o s ,  or  t o  compartmentalized 
stor.age i n  druns p l  aced w i t h  i n  warehouses. For e i t h e r  storage nethod, long- 
t e n  survei l lance to  detect  loss  of the waste to the environment rrould be 
necessary. A l s o ,  processed wastes stored on the FMPC s i t e  may eventually have 
to be shipped t o  a disposal f a c i l i t y  such as the Nevada Test Si te  whenever the 
f a c i l i t y  is decommissioned because storage without routine surveil lance may not  
be permitted by regulatory au tho r i t i e s .  

Impacts of t h i s  a l t e r n a t i v e  are discussed i n  Sect .  4 . 5 . 2  and compared w i t h  
the' proposed a c t i o n  i n  Sect .  2 . 3 .  

2 . 2 . 3  Rai l  Shipaent of  Processed Wastes 

T h e  na t ion ' s  r a i l roads  have been engaged i n  l i t i g a t i o n  w i t h  industrial and 

governmental shippers of radioact ive waste mater ia l s  for more than 10 years i n  

attempts to re fuse  t o  ca r ry  these :nater ia ls . l2  
Corrrnission has r , led a g a i n s t  the c a r r i e r s ,  and  the federal  courts have upheld 
the shippers.  Gonetheless, to discourage r a i  1 shipment, the ca r r i e r s  often 
u t i l i z e  higher f r e i g h t  r a t e s  for  transport  of radioact ive waste 

a n d  they also p e r s i s t  i n  demands for  special  t r a i n s .  
l i t i g a t i o n  i s  possible ,  although the rai l roads have apparently g i v e n  up the i r  
alleged r igh t  of refusal to car ry  shipments of  radioact ive waste ma te r i a l s .  
Curren t  DOE waste t ranspor ta t ion  policy i s  to accept any r a i l  c a r r i e r ' s  
res i s tance  to' shipping low-level wastes and t o  use the h i g h w a y  transport 
a l ternat ive.12 
an a t t r a c t i v e  a l t e rna t ive  for  transport  of  FC;?C wastes, b u t  i t  nay becone so i n  

The I n t e r s t a t e  Commerce 

Further 

Becouse of these fac tors ,  shipment by r a i l  i s  not c u r r e n t l y  

a the  f u t u r e *  
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R a i l  shipment to the Nevada Test S i t e  can be described i n  two ways: ( 1 )  

waste drums can be placed d i r ec t ly  aboard r a i l c a r s  a t  the p l a n t  s i t e  and 

unloaded onto trucks a t  the r a i l  debarkation' p o i n t  at the Ne1 1 is Air Force Base 
near Las Vegas for truck delivery to the s i t e ,  or  ( 2 )  waste drums can be placed 
on truck t r a i l e r s  t h a t  r i de  "piggy-back" on the r a i l c a r  to the debarkation 
p o i n t  and are t h e n  pulled to  the s i t e .  
advantage of reduced h a n d 1  i n g  of the waste drums by rai  1 c a r r i e r  personnel a t  
the o r i g i n  and terminus of the r a i l  shipment phase. The environmental impacts 
of r a i l  shipnent are discussed i n  Sect. 4 . 5 . 3  and compared w i t h  the proposed 
a c t i o n  i n  Sect.  2 . 3 .  

The l a t t e r  procedure of fe rs  t h e  

2 . 2 . 4  Disposal S i t e s  

The Department of Energy has formulated a management plan13 for the 
permanent d i spos i t ion  of high-level and transuranic wastes resu l t ing  from 

atomic energy defense a c t i v i t i e s  i n  each of the s t a t e s  where such waste i s  
located. The p l a n  responds to Pub1 i c  L a w  97-90, the Department of Energy 
I'iational Securi ty  and Mi1 i t a r y  Applications of tjuclear Energy Authorization Act 
of 1982, w h i c h  c a l l s  f o r  the issuance of plans fo r  the permanent disposal o f  

high-level and t ransuranic  dastes resul t ing from atomic energy defense 
a c t i v i t i e s .  T h i s  p l a n ,  however, does not address management of low-level 
wastes generated by the same a c t i v i t i e s .  

The vast major i ty  of DOE low-level radioact ive wastes are disposed of  a t  
the generating s i t e s .  There are,  however, some shipnents frcm one federa l ly  
owned s i t e  to  another as proposed for the FWPC wastes. Low-level radioactive 
wastes are rout ine ly  shipped from the t4ound F a c i l i t y  ( i 4 i x i i s b u r g ,  O h i o )  and the 
Rocky Flats  P l a n t  (Golden, Colorado)  to the Nevada Test S i t e .  

Shallow l a n d  bur ia l  of radioactive waste i s  cur ren t ly  practiced at the 
following federal  f a c i l  i t i e s  that nay  be considered as potent ia l  repository 
s i t e s  for the FMPC wastes: ( 1 )  the S a v a n n a h  River P l a n t ,  ( 2 )  the  Hanfo rd  

Reservation, ( 3 )  the  Idaho N a t i o n a l  E n g i n e e r i n g  Laboratory, ( 4 )  the O a k  Ridge 
tdational Laboratory, (5) the Los Alamos N a t i o n a l  Laboratory, and  ( 6 )  the Nevada 
Test S i t e .  

F:G'C wastes was a DOE administrative decision based on a v a i l a b i l i t y  of disposal 
space and acceptable impacts a t  the s i t e .  6 

- 

The se l ec t ion  of The tjevada Test S i t e  as the regpository for the 

28 
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The advantage, disadvantages, and Potential  impacts of using one of the 

other  ident i f ied DOE s i t e s  for  disposal Of FMPC low-level wastes are discussed 
i n  Sect. 4.5 .4  and compared w i t h  the proposed action i n  Sect. 2.3 .  0 
2.2.5 Improved Waste Forms 

The only waste form t h a t  has been ident i f ied as an a l te rna t ive . to  the 
proposed action (which has the objective of preparing and shipping a s t a b l e ,  
low-volume, dry-powder waste form i n  compl iance w i t h  federal  and s t a t e  
regulat ions)  cons is t s  of incorporating the waste powder product of the LLWPSS 

into a concrete-1 ike grout t h a t  would  increase res i s tance  to dispersion o f  

radioactive mater ia l s  i n t o  the environment. Environmental advantages and 

disadvantages, including estimated c o s t s ,  are discussed i n  Sect.  4.5.5, and 

th i s  a l te rna t ive  i s  compared to  the proposed action i n  Sect.  2 . 3 .  

2.3 COMPARISON OF ALTERNATIVES, INCLUDING WE PROPOSED ACTION 

The potent ia l  environmental impacts associated w i t h  the proposed a c t i o n  
a re  summarized i n  T a b l e  2 . 1 .  The construction a c t i v i t y  is expected to be 
typical of tha t  for any large industr ia l  f a c i l i t y  ( S e c t .  4 . 1 ) .  Because a f  the 
r e l a t i v e l y  small s i z e  and shor t  duration of the construction e f f o r t  ( 6 0  to  70 
personnel over a 15-month per iod)  and the fac t  t h a t  i t  w i l l  take place i n  a n  
already disturbed environment near exis t ing s t r u c t u r e s ,  the construction 
impacts are expected to  be minimal. Spec i f ica l ly ,  a noticeable increase i n  

f u g i t i v e  dust m i s s i o n s  and suspended so l id s  i n  the storm sewer would occur. 

Any 
Our 

r a d  

atm 

impacts fro3 such increases  wou 
ng operat ion o f  the LLWPSS, the 

d be of short  d u r a t i o n  and  n o t  s i g n i f i c a n t .  
most s i g n i f i c a n t  impact w i l l  be 

ological i n  nature.  Total a r a n  uin emissions f r a n  the FMPC t o  the 
sphere w i l l  increase by 1% and r e s u l t  i n  an incremental dose conmitnent of 

l ess  than 1% af € P A  standards to i n d i v i d u a l s  outs ide the s i t e  boundary 
(Sec t .  4 . 2 . 2 ) .  IYO s i g n i f i c a n t  chan.ge i n  radiat ion doses to the work force 
would be expected to occur. T r u c k  dr ivers  involved i n  the  shiprnent of the 
waste to  the :levada Test S i t e  w i l l  receive a n  estimated cumulative dose of  less  
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crew w i l l  t ransport  one load per month, the dose per i n d i v i d u a l  w i l l  be less  
than 216 millirem/year (Sec t .  4 . 3 . 1 ) .  There w i l l  be a to ta l  dose of &out 168 
person-rern/year t o  the  p o p u l a t i o n  a l o n g  the' t ranspor ta t  ion route from 
incident-free t ranspor ta t ion  of the waste. T h i s  is a sma l l  f rac t ion  of the 
dose received from n a t u r a l  background radiat ion sources by the same p o p u l a t i o n  

0 

group. 

to  be a b o u t  1.1 occurrences per year,  b u t  rupture of containers  w i t h  
radioactive material i s  expected to occur i n  less  than h a l f  of  the accidents. 
A conservative estimate of r a d i a t i o n  dose comitments during a severe 
t ransportat ion accident r e s u l t s  in  180 m i l  1 irem to i n d i v i d u a l s  who remain i n  

the contaminated area for  a t  l ea s t  one hour f o l l o w i n g  the accident.  This i s  
l ess  t h a n  two years of n a t u r a l  r a d i a t i o n  dose. 

The potent ia l  environmental impacts associated w i t h  interim waste 
management operations ( S e c t .  2 . 1 . 4 )  are expected to be s imilar  i n  character -and 
magnitude as fo r  the f u l l y  operational phase. The major difference between the 
interim phase and f u l l y  operational phase is that the former w i l l  not include . 

The accident frequency for trucks h a u l  ing FPlPC waste i s  estimated 

s igni f icant  volume reduction of the wastes. 
A q u a l  i t d t i v e  comparison of major environmental impacts of the proposed 

action (base case )  a n d  reasonable a l t e rna t ives  is  given i n  Table 2 . 2 .  The only 
environmental advantage of  the no-action a1 te rna t ive  (business  as u s u a l )  w o u l d  

be t o  eliminate the rad ia t ion  dose comitrnents associated w i t h  shipping the 
wastes to the Nevada Test S i t e  (Sec t .  4 . 5 . 1 ) .  However, the potent ia l  
groundwater C o n t a m i n a t i o n  associated with continued use of on - s i t e  storr,ge p i t s  
i s  judged to  s i g n i f i c a n t l y  outweigh the r e l a t i v e l y  srnal 1 t ranspor ta t ion  impacts 
(Table 2 . 1 ) .  A 1  t h o u g h  groundwater contamination c w l d  a1 so occur  at the :levadd 
Test S i t e  i n  the long  term, i t  wou ld  be less  of a problen since the env i ronmen t  
is arid instead of h u m i d  as f o r  the Ft4PC. 

The a l t e r n a t i v e  of on - s i t e  storage of pocessed  waste ( i . e . ,  i n  s i lo s  o r  

warehouses) would also el  irninate the t ransportat ion impdcts (Sec t .  4 . 5 . 2 ) :  
Such an a l te . rnat ive would  of  course be temporary since the ;Jaste would have to 
be permanently disposed of at some fgture  da te ,  possibly at the :levada Test 
S i t e .  
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The principal environmental a d v a n t a g e  of r a i l  ( a s  opposed to truck) 

shipment would be to  reduce the t o t a l  radiation doses to  populations along the . 

transportation route and to transport Crews. 
reduced because r a i l  shipment would be through less  populated areas 
(Sect.  4 . 5 . 3 ) .  

No major advantages are apparent by s h i p p i n g  the waste to an a l t e r n a t i v e  
disposal s i t e  (e.g. ,  Oak Ridge  Reservation, Savannah River P l a n t ,  Los Alamos 
National Laboratory, Idaho National Engineering Laboratory, and the Hanfotd 
Reservation) instead of the lVevada Test S i t e  (Sect.  4 . 5 . 4 ) .  The h u m i d  s i t e s  
( O a k  Ridge and Savannah. River) ,  which are closer to the FMPC, would be l e s s  
desirable  t h a n  the a r i d  s i t e s  (Los Ala inos,  Idaho, a n d  Hanford). Of the a r id  
s i t e s ,  o n l y  Los Alamos V a t i o n d l  Laboratory would be more advantageous ( i f  the 
wastes could be accomodated) since the shipping distance would be 70% of t h a t  
t o  the Nevada Test S i t e ,  

potential  impacts of t ranspor ta t ion  accidents would be reduced (Sec t .  4 . 5 . 5 )  
and the potential  for groundwater contamination a t  the disposal s i t e  i n  the 
long  term would a l s o  be reduced. Because the proposed waste f o n  i s  not  of 
environmzntal concern, ne i ther  of these c h a r a c t e r i s t i c s  o f  the improved waste 
form i s  judged a t  t h i s  time to be warranted from an environmental perspective. 

I n  sumnary, the poten t ia l  environmental impacts of the proposed action a re  
judged n o t  to be s i g n i f i c a n t  and much more favorable t h a n  tha t  of the no-action 
a l t e rnd t  ive. 
shipnent or  an a l t e r n a t i v e  disposal s i t e .  An iinproved waste form ( a  
celnent-1 i k e  g r o u t )  would o f f e r  environmental dvnntages ,  21 though a t  increas?d 
cos t s .  The eqvironnental impacts of the proposed action a r e  n o t  of such 
lnagnitude to w a r r a n t  fu r ther  considerat  ion of these a1 t e rna t  i v e s .  

The  population dose would be 

F i n a l l y ,  i f  the waste were incorporated into a cement-1 ike grout,  the 

No major environmental advantages are offered by  e i the r  r a i  1 

2-19 
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Those cha rac t e r i s t i c s  of the FlyPC s i t e  t h a t  are germane to assessnent of 
the environmental consequences of the proposed act ion and a1 ternat  ives 
(Chapter  4 )  are described i n  this chap te r .  
waste burial  area a t  the Nevada Test S i t e  are b r i e f ly  Because 
the impacts along the po ten t i a l ly  var iable  shipping routes are so small and 

d i f fuse ,  the environment a f fec ted  i s  not  described here. 

The  Charac te r i s t ics  of the proposed . 

3 . 1  SITE LOCATION AMD C H A R A C T E R I S T I C S  

The FMPC i s  located on a 425-ha  (1,050-acre) s i t e  i n  a rural area &out 
32 h (20 mi les )  northwest of downtown Cincinnati ,  O h i o  ( F i g .  3.1). Most of 
the s i t e ,  including t h a t  occupied by the production and waste vanageinent 
f a c i l i t i e s ,  i s  located w i t h i n  H a n i l t o n  County, O h i o ,  a l t h o u g h  approximately 
81 n a  (200 acres )  l i e  w i t h i n  Butler Coun ty .  
i s  used primarily for ag r i cu l tu re .  The v i l lages  of Fernald, New Baltimore, 
Ross, and S h a n d o n  a r e  a l l  located within a few kilometers of the p l a n t .  
H a m i l t o n ,  Ohio (population 64,200) i s  approximately 16 k;n (10 a i l e s )  
northeast .  

The l and  surrounding the FMPC s i t e  

a 

The product i o n  f a c  i 1 i t  i es  occupy a p p r o x  iinatel y 5 5  h a  (136 dcres) near the 
center of the s i t e .  The waste storage f a c i l i t i e s  are located on tha s i t e  west 
of the production area. 

3.1.1 S.ite Topography 

The FMPC is located i n  the Great .'4imi River Sasin a b o u t  1 .2  k m  (0 .75  
mile) west of the r i v e r .  Natura l  drainage of the s i t e  is  t o  P3ddy's R u n ,  
which flows-from n o r t h  to south through the western edge of the s i t e  and drains . 
into the Great Miami 2 iver .  

The s i t e  is &out 1 7 7  m (580 f t )  above sea 1;lvel and i s  r e l a t i v e l y  l ~ v ~ l  

o v e r  most  o f  the production area.  The s i t e  is on an elevated p l a i n  zbrJ*Je the e 
3-1  
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F i g u r e  3 . 1  Location of the Feed hlater ia ls  Production Center (FMPC) i n  
southwestern Ohio; Source: "Feed .Materi a1 s Production Center 
Environmental X o n i t o r i n g  A n n u a l  Report f o r  1983," 0. A .  Fleming 
and K. N.  R O S S ,  NLO, InC., PiLCO-2018, August 1984. 

a 
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* . 321 
Great Mimi River f l o o d p l a i n .  The s i t e  Slopes upward n o r t h  of the production 
area* r i s i n g  to an e leva t ion 'of  213 rn (700 f t )  a t  the northern edge of the 

s i t e .  There i s  a downward slope on the western portion of the s i t e  to Paddy's a 
Run a t  an e l e v a t i o n  of 168 rn (550 f t ) .  

3 . 1 . 2  Land Use 

Vegetation on the s i t e  i s  typical of t h a t  occurring i n  the region under 
similar land-use pract ices .  Major vegetation types on the s i t e  a re :  grazed 
pasture areas on the e a s t ,  north,  and s o u t h  s ides;  wooded areas a long  the 
stream beds and the north and northwest portions of the s i t e ;  and a scrub 
growth area east  of Paddy's R u n .  Neither adoption of the proposed a c t i o n  nor 
continued on-si te  waste storage (processed or not )  would mater ia l ly  a f fec t  land 
use on the s i t e .  

3 . 1 . 3  Ecology 

The t e r r e s t r i a l  and aquatic ecology of the s i t e  was described i n  t h e  FMPC 
Environmental Report . 3  
the s i t e  are typical of those i n  southwestern O h i o ,  where the l a n d  i s  general ly  
open and under cu l t i va t ion .  Livestock i s  pastured on approximately 132 ha 

(325 acres) of the FMPC s i t e .  When present ,  the aquatic biota i n  Paddy's R u n  
i s  indicative of  ?ood water qua l i ty ;  however, because o f  the ephemeral nature 
of  this  stream, populations are very seasonal.  A q u a t i c  populations i n  the 
Great iliaai River are c h a r a c t e r i s t i c  of  s t ressed streams and consis t  m a i n l y  of 
pol lut ion-tolerznt  species from Dayton ( u p r i v e r )  to  the c o n f ? u e n c e  w i t h  the 
O h i o  River. No ra re  or endangered species have been ident i f ied i n  the F;IPC 

drea . 3  

Mamnal popul  a t  ions and vegetation on or adjacent to 

3 . 1 . 4  ' Meteorology 

Over the 20 years  from 1960 to 1979,  the average a n n u a l  y e c i p i t a t i o n  
neasured a t  the Ff4PC w a s  96 cm ( 3 7 . 5  i n . ) ,  r a n g i n g  from 74 0 ( 2 9 . 1  i n . )  to 121 a 

I_ 36 
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cm ( 4 7 . 6  i n . ) .  Rainfall is a t  a min imum i n  the f a l l .  A t  the Greater 
Cincinnati Internat ional  Airport the prevai l ing winds are fran the 
south-southwest for a l l  twelve months  Of  the. year. 
range  f r o m  10.8 krn/h (6.7 mph)  i n  August  t o  18 krn/h (11.2 rnph) in  March. 
Prevail ing w i n d s  s h o u l d  be about the same a t  t he  FMPC s i t e .  

. 
Average monthly wind speeds 

3 .1 .5  Geology 

The bedrock i n  the area is Ordovician shales  and limestone, which i s  
overlain w i t h  Pleistocene g l a c i a l  depos i t s .  These deposits f i l l e d  i n  o l d  r i v e r  
a n d  stream channels and caused a pronounced sof tening of the topographic 
r e l i e f .  The area i s  marked by broad  f l a t  p l a i n s ,  r o l l i ng  surfaces a l o n g  
g l a c i a l  moraines, and by low, well-rounded h i l l s  of bedrock t h a t  protrude 
through the g l ac i a l  debris .  

(150-200 f t )  i n  depth. Recent erosion by the Sreat Miami 2iver and i t s  
The g l a c i a l  deposits average 3 . 2  krn ( 2  miles)  i n  w i d t h  and a b o u t  31-61 m 

. t r i b u t a r i e s  has removed substant ia l  port ions of the g l a c i a l  f i l l ,  leaving 
te r race  remnants standing higher than the adjacent bottomlands. The FPlPC i s  
located on the te r race .  

The upper 15 rn (50 f t )  of  deposits a t  the FMPC s i t e  is  composed of a 
c lay- r ich  t i l l ,  . d h i c h  may be a remnant of a large g lac ia l  moraine. These 
deposi ts  c o n t a i n  s u f f i c i e n t  c l a y  to render them nearly impervious t o  
i n f i l t r a t i o n .  However, i n  some areas, sand and gravel deposits extend to the 
surface.  Beneath the t i l l ,  about 31 In (150 f t )  o f  sand and gravel f i l l  the 
preglacial  r iver  va l ley .  I n  the FMPC area, the sand and  gravel deposits a re  
divided into two uni t s  by a clay layer that  is  &bout 3 t o  6 m (10 t o  20 f t )  
t h i c k .  The top of t h i s  c lay  layer i s  about 38 m (125 f t )  below the l a n d  

surface.  I n  sone locat ions,  the c lay  layer provides a c o n f i n i n g  unit f o r  the 
lower sand and gravel aquifer .  

3-4 
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3.1.6.1 Groundwater 

Test b o r i n g s  for foundation design, we11 d r i l l i n g ,  and waste p i t  
excavation a t  the FMPC s i t e  show the existence of  many groundwater aquifers i n  

the glacial  deposits.  Most of  these aqui fe rs  are shallow and quite local ized,  
resul t ing primarily from i n f i l t r a t i o n  of p rec ip i ta t ion  that is  t r a p p e d  b y  

underlying c l a y  u n i t s .  Since the water level i n  the shallow wells west of the 
waste disposal a rea  i s  higher t h a n  i n  wells on the east  side, i t  i s  believed 
t h a t  the shal low groundwater mmes eastward toward the product ion we1 1 s where 
water i s  pumped from the deep aquifer ( s e e  F i g .  3 . 2 ) .  
(thought to be a r tes ian  i n  the FMPC s i t e )  i s  undoubtedly supplied w i t h  water 
from a large recharge area and is  not  g rea t ly  affected by  local p rec ip i t a t ion .  

3 On the average, 1 ,325  m 
t h i s  deep aquifer by the FMPC production wel ls .  

Miami River Bas in  give r i s e  to  groundwater resources t h a t  a r e  of treqendous 
potential  economic value. 
Southwestern Ohio Water Company, the Cincinnati Bol ton P l a n t ,  and the 
Southwestern Butler County Water Associ a t i ~ n . ~  
w h i c h  cumulatively pumped a b o u t  95 times the FMPC consumption, are located from 

1 . 6  to 5.6 km (1 to  3.5 miles)  d i s t an t  from the FMPC i n  the E ,  E M ,  and 

Groundwater i s  also pumped, i n  smaller q u a n t i t i e s ,  by l o c a l  industry and by 
agricul turdl  and r e s iden t i a l  users.  . 

The deep aquifer 

(350,000 g a l )  o f  water per day are w i t h d r a w n  from 

The physical c h a r a c t e r i s t i c s  of the sand and gravel deposits i n  the Great 

Other major groundwater users i n  the region ate the @ 
These three o t g a n i  zat i ons ,  

di rec t ions ,  respect ively,  and are hydraul ical ly  upgradient o f  the Z 4 P C  s i t e .  4 

\ 

3.'1.6.2 Surface Water 

The FMPC. s i t e  drains  to Faddy's R u n ,  w h i c h  f lows  southward along the 
westsrn boundary of the s i t e  and  discharges a b o u t  3.2 km ( 2  miles) domstteam 
into the Great ?timi River. The Fb;?C waste s torege p i t s  a r e  located edst of  

38 
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F i g u r e  3.2 L o c a t i o n  of  o n - s i t e  p r o d u c t i o n  2nd groundwater  m n i t o r i n g  w e l l s  
a t  t h e  Feed F l a t e r i  a1 s P r o d u c t  ion Center .  Source: "Feed M a t e r i  d l  s 
P r o d u c t i o n  C e n t e r  E n v i r o n m e n t a l  lS ion i to r ing  Annual R e p o r t  f o r  1983," 
0. A. Fleming and K. N.  Ross ,  NLO, Inc., HLCO-2018, August 1984. 
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and adjacent t o  Paddy' s  R u n .  Seepage from these p i t s  could  contaminate th i s  

creek. 
The Great Yimi River f lows southward.about 1.6 k m  (1 mile)  east  of the 

plant s i t e .  The t reated l iquid process waste, sewage, and some storm water 
flows through a b u r i e d  p i p e  to a d i p w g e  into the Great Miami River, 
of these plant e f f l u e n t s  are col lected and ana lyzed  to  determine compliance 
with the National Pol lu tan t  Discharge €1 imination System permit l imi t s  for the 
FMPC. Compliance was achieved for most of the pa rme te r s  d u r i n g  1983, as shown 
i n  the d a t a  presented i n  Table 3 . 1 .  

Run for  nonradioactive pol lu tan ts  are presented i n  Table 3 . 2  and sh3w t h a t  no 

s t a t e  standards f o r  water q u a l  i t y  were exceeded during 1383. 

Samples 

The r e s u l t s  of analyses of water  from the Great Yiarni River and P a d d y ' s  

3 . 1 . 7  Ambient Rad io1 og ic  a1 Charac t e r  i s t i c s  

The radiological  c h a r a c t e r i s t i c s  that  ex i s t  a t  the FMPC s i t e  and. environs 
as a resu l t  o f  h i s to t i -ca l  p l a n t  operation are included i n  Feed :4aterials 
P r o d u c t i o n  Center Environmental Monitoring Annual Report for  19831l. Air, 
water, s o i l ,  and m i l k  samples are taken per iodica l ly  and a n a l y z d  for 
radioactive ma te r i a l s .  
wells; the locat ion of on-s i te  a i r  sampling s t a t ions  i s  shown i n  F i g .  3.3. 
Water samples are a lso taken from b o t h  Paddy's 2 u n  and the Great Y i a m i  R iver  
and the e f f luent  streams t h a t  discharge into these surface water bodies. S o i l  

samples are taken f r o m  v a r i o u s  on-site 2nd o f f - s i t e  locat ions.  The m i l k  

sam21es dre co l lec ted  on a quarter ly  basis  from a neicjhborin.g and a d i s t an t  
farm; the d i s t a n t  farm is used as a cont ro l .  

F i g u r e  3 . 2  shows the l o c a t  i o n  of groundwater monitoring 

Radionuclides found  i n  these samples include cesiua-137, neptunium-237, 
plutonium-238, p lu ton iu !n -239 ,  r a d o n - 2 2 2 ,  r a d i u n - 2 2 6 ,  radium-228, rutheniu~-106,  
s t r on t i um- 90 Jf the se , 
only  uranium i s  per t inent  to routine operation of the proposed Low-Level Yaste 
Processing and Shipment Systen (Sec t ,  2 .1 .1) .  
airborne emissions from t h i s  waste management  system w i l l  contain smal 1 
quant i t ies  of  u r a n i u m .  Based on inonitoring da ta ,  s i t iwide airborne u r a n i u m  

t ec hne t i um- 99, t lior i um- 2 2 8, tho r i um-  232 * and ur an i urn. 

8 0 t h  l i q u i d  eff luents  and 

eznissions i n  1983 were estimated to be 117 r n C i . '  Although no such estimates 0 
3-  7 40 
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T a b l e  3 . 1 .  Corn121 i d n c e  of  fMPC e f f l u e n t  d i s c h a r g e s  w i t h  N a t i o n a l  P o l l u t i o n  
D i s c h a r g e  E l i m i n a t i o n  System s tandards  i n  1983 e -  

D a l  l y  Oai l y  Comp l i ance 

mg1L k g l d a y  mg1L k g l d a y  L i m i t s :  X 
Loc a t  ion Par meter Maximum L f m i  t l  Average L i m i t 1  With P e r m i t  

Manhole - 175 Suspended Sol i ds  '60 - 
N i t r a t e  (N) - 3180 
A m o n i a  (N)  - 43 
O i l  t Grease 15 - 
R e s i d u a l  C h l o r i n e  0.10 - 
pH ( S t d .  pH u n i t s )  6.5 10 - 

Genera l  Sump 
b C l e a r w e l l  
Combined 

Suspended S o l i d s  - 12.8 
Chromiun (+6) - 0.008 
Chromium ( t o t a l )  - 0.102 
I r o n  - 0.85 
N i c k e l  - 0.256 
Copper - 0.051 

20 - - 1590 - 28 - - 

- 6.2 - 0.004 - 0.050 - 0.41 - 0.124 - 0.025 

99 
100 
100 

97 
100 
100 

100 
94 

100 
100 
100 
100 

- - S to rm Sewer Suspended S o l i d s  100 30 98 
L i f t S t  a t  i o n  O i l  & Grease 15 100 - - - 

Sewage BOD, 5 - d a y  40 10.0 20 5 .o 100 

F e c a l .  c o l  i f o r m  2000 1000 . loo 
Treatment  P l a n t  Suspended S o l  i d s  40 10 .o 20 5 .o 100 - - 

(No. p e r  100 mL) 

S to rm Sewer Suspended S o l  i d s  100 - 30 - 100 
O u t f a l l  O i l  & Grease 15 100 - - - 

'Permi t  l i m i t s  are g i v e n  i n  u n i t s  o f  mg/L or k g l d a y  excep t  f o r  pH 2nd f e c a l  c 3 l  i f o t m  
bdc t e r  i a. 

Source: 0. A .  F l e m i n g  and K .  N. Ross, Feed M a t e r i a l s  P r o d u c t i o n  Center  E n v i r g n z e n t a l  
H o n i  t o t i n g  Annual ReDort  f o r  1983, NLCO-2018, August 19d4.  
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T a b l e  3 . 2 .  A v e r a g e  concentrations of nonradiodctfve COntdmindntS i n  F n P C  effluent 

discharged to the Great Mimi River Dur ing  1983 .  

Average Concentrat ion 
Number 

a 
Sampling of x Qf  Oetection 

contaminant Po i n t l  smp 1 es mg/L 5 t and ard Limit 5 t and ard2 

F1 uor  ide 

Nitrate Nitrogen 

Ch lor ide 

pH3 

W l  
id3 
w4 
ws 
w7 
W8 

ut 
w3 
w4 
ws 
w7 
W8 

W l  
w3 
w4 
U S  
w7 
W8 

W l  
w3 
'A 4 
US 
w 7  
W8 

5 2  
52 
52 
12 
12 
12 

52 
52  
52 
12 
12 
12 

52 
52  
52  
12 
13 
12 

52 
52 
52  
50 
26 
26 

0.5 
0 . 5  
0.5 
0.2 
0.4 
0.1 

6 .5 
6 . 5  
6 . 3  
2 . 7  
3 .3  
1.8 

56 
56 
54 
29  
2 0 
37 

NA4 . 

25 
25 
25 
10 
2 0  

5 

30 
30 
29 
12 
15 

8 . 2  

22 
22 
22 
12 
8 

15 

NA 

0.1 mg/L 2 . 0  mg/L 

0 . 3  mg/L 22  mg/L 

5 mg/L 2 S 0-  mg/ L 

NA 
. 

6 . 5  9.0 

'Szwles W l ,  W3, and W4 are taken from the Great M i m i  River and S a m p l e s  US, 27, and 28 
frcm Paddy's 2un with t h e  following general locations: W l  - {Jpstrean o f  FYPC discharge; 
73 - downstream o f  FMPC d i s c h a r g e  at Baltimore, Ohio; 24 - d o w n s t r e a m  o f  paddy's R u n  i n f l o w ;  
W s  - uostfeL? o f  plant site; W7 - i m e d i a t e l y  downstream o f  plant outfall ditch d i s c h a r g e  
at Yilley Road; d8 - f u r t h e r  downstream near Frrnald, Ohio. 

*Ohio € P A  Water Qual ity Standards, Administrative C o d e  Chapter 3 7 4 5 - 1 .  

'PH is reported in standard units. 

4~10t appl iczble. 

Source: 0. A. Fleming and K. N. Ross, Feed IYdteri?ils P r o d u c t i o n  .-?nter EnvironmPntal 
F:oni t o r  i n g  Annual Report  for 1983, tiLC0-2018, August 1984. 
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F i g u r e  3 .  3 L o c a t i o n  o f  o n - s i t e  a i r  s m p l i n g  s t a t i o n s  a t  t h e  Feed H a t e r i a l s  
2 r o d u c t i o n  C e n t e r .  S o u r c e :  "Feed  M a t e r i a l s  P r o d u c t i o n  C e n t e r  
E n v i r o n m e n t a l  M o n i t o r i n g  A n n u a l  R e p o r t  f o r  1983," 0.  A .  F l e m i n g  
and K .  N. Ross, NLO, Inc., NLCO-2018, A u g u s t  1984. 
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321. 
are avai lable  f o r  l i q u i d  e f f l u e n t s ,  average concentrations of uranim i n  the 
Great H i a m i  River ranged from 2 x t o  0.1 mg/L. ( D r i n k i n g  water is  
d i s t a s t e f u l  a t  concentrations r a n g i n g  from 3 t o  5 m g / L . )  

3.2 NEVADA TEST SITE REPOSITORY 

The  Nevada Test S i t e  is located i n  Nye County i n  southern Nevada, w i t h  i t s  
southernmost point about 100 km (65 miles)  northeast of Las Vegas. The s i t e  
contains 3,500 km2 (1,350 miles*) o f  federa l ly  owned land w i t h  r e s t r i c t ed  
access and var ies  from 46 to  56 km (28 to  35 miles)  i n  w i d t h  (east-west)  and 
from 6 4  t o  88 km (40 to  55 miles) i n  length (north-south) ( see  f i g .  2 . 2 ) .  
Since 1951, various areas w i t h i n  the s i t e  have been used for  nuclear weapons 
t e s t ing .  
Frenchman Flat  and Yucca F l a t ,  where the ear ly  atmospheric t e s t s  were 
conducted. The geologic media i n  t h i s  area a l s o  permits the placement of 
nuclear devices a t  s u f f i c i e n t  depth f o r  proper containment and control of 
radiat ion d u r i n g  underground explosions.  The water t ab le  is very deep and is 
not recharged by surface water i n  t h i s  area. Yeather conditions permit 
year-round use of  the s i t e .  

Nevada Test S i te  for  possible use of the s i t e  for  re t r ievable  storage of 
high-level commercial wastes as an  adjunct to terminal disposal i n  geologic 
formations.6 About 37 ha (92 acres)  have been designated as the  Zadioactive 
Waste ;.lanagement S i t e  (RWIuIS) f o r  disposal and long-term management of 
f3deral l y  generated low-level wastes ( s e e  F i g .  2 . 2 ) .  
t h a t  w i l l  perni t  de l ivery  of FMPC wastes to the s i t e  w i l l  be issued by the 
operator of the ilevada Test S i t e .  

The predominant f ea tu res  include the ctosed drainage b a s i n s  of 

a 
A program of geologic invest igat ions has existed for some time a t  the 

A l e t t e r  of wthorizat ion , 

The RW;IS occupies an area t h a t  h a s  already been disturbed by ataospheric 
t e s t i n q .  Under low-level -*raste management f u n d i n g ,  UCLA i s  ac t ive ly  
replanting disturbed areas w i t h  indigenous deser t  vegetation. Use of the 
shallow-land b u r i a l  f a c i l  i t y  a t  the R1;ilS for lo-w-level rddioactive was te  from 
the Ft.;PC Kould only s l i g h t l y  increase the affected area and delay eventual 
recovery of  d is turbed areas to a normal desert-type h a b i t a t .  S h a l  lo:.r-land 
b u r i a l  of the d rums  o f  F;.IPC Naste i s  not expected t o  have a n  impact on the e 
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321 
groundwater resources  w i t h  c u r r e n t  c l  imdtOlOgiCa1 c o n d i t i o n s .  There may be an 
incrementa l  impact o f  f u g i t i v e  d u s t  from t r e n c h i n g  o p e r a t i o n s ,  b u t  t h i s  i s  
p r o b a b l y  much s m a l l e r  than the normal amount O f  wind-b lown sand i n  the d e s e r t .  

. 
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4 .  ENVIRONMENTAL CONSEQUENCES 321 

Envi ronmenta l  impacts are assoc ia ted  w i th  the f o l l o w i n g  aspects o f  t he  

proposed a c t i o n :  (1) m o d i f i c a t i o n  of p l a n t  f a c i l i t i e s ,  ( 2 )  shipment of 

processed waste f o r  the i n d e f i n i t e  fu tu re ,  ( 3 )  d isposa l  of wastes a t  t h e  Nevada 

Test S i t e ,  and ( 4 )  i n t e r i m  shipment o f  c u r r e n t l y  generated w a s t z s .  None o f  

these a c t i v i t i e s  comprises a precedent,  bu t ,  r a t h e r  these a c t i v i t i e s  are 

t y p i c a l  o f  e x i s t i n g  a c t i v i t i e s  t h a t  are i n  r o u t i n e  p r a c t i c e  i n  the Un i ted  

States.  This chap te r  p resents  an ana lys i s  o f  the env i ronmenta l  impacts o f  the 

proposed a c t  i o n  and of i d e n t i f i e d  reasonable a1 t e r n a t  i ves .  

4 . 1  CONSTRUCTION IMPACTS 

As i n d i c a t e d  i n  Sect .  2.1.1, most of  the LLWPSS c o n s t r u c t i o n  a c t i v i t i e s  

w i l l  i n v o l v e  i n s t a l l a t i o n  of equipment i n  t h e  Recovery P l a n t  o r  an ex tens ion  

the reo f ,  thus  l i m i t i n g  s i t e  involvement t o  a mal'l area. 

necess i t y  f o r  excava t ion  fo r  i n s t a l l a t i o n  of a d d i t i o n a l  se rv i ces  and f o r  

expansion o f  warehousing f a c i l i t i e s  used fo r  temporary s to rage  o f  f i l l e d  drums 

ready f o r  sh ipnen t .  

The d i r e c t  e f f e c t s  o f  t h i s  c o n s t r u c t i o n  w i l l  i n c l u d e  those shor t - te rm 

There may a lso be the 

minor impacts corninon t o  a l l  c o n s t r u c t i o n  w o r k .  The e f f o r t  w i l l  be managed t o  

ensure proper  w o r k  schedu l ing  and opera t i ons  o f  equipnent  t o  c o n t r o l  dust ,  

no ise ,  d i e s e l .  smoke, and t r a f f i c .  None o f  these a c t i v i t i e s  i s  expected to have 

a s i g n i f i c a n t  impact on the l o c a l  environment.  Our ing excava t ion  work, some 

p a r t i c l e s  o f . s o i l  may be washed i n t o  the  storm sewer systcn du r ing  per igds of  

heavy r a i n f a l l ,  caus ing  b r i e f  e l e v a t i o n s  i n  the q u a n t i t y  o f  susgended sol i d s  i n  

the p l a n t  e f f l u e n t  and p o s s i b l y  causing s h o r t - t e r m  exceedances .,f the FVPC s i t e  

Nat iona l  P o l l u t a n t  D ischarge E l i m i n a t i o n  System ( R P D E S )  p e r n i t  l i m i t  f o r  

suspended s o l i d s .  The p o s s i b i l i t y  f o r  such v i o l a t i o n s  w i l l  be min imized by  

pt9per  work schedul  i ng  and e ros ion  c o n t r o l  m a s u r e s  d u r i n g  excavat ion,  such as 
fil t e r i n g  e x c a v a t i o n  r u n o f f  through crushed rock  t o  reqove suspended sol i d s  

before they  are d ischarged t o  the storm sewer s y s t e m .  Regrading, s i t e  

r e s t o r a t i o n ,  and reseed ing  o f  g.rassy areas a t  the c o n c l u s i o n  of the vrork w i l l  a 
4- 1 4 6  
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321 minimize any minor short-term impacts. Construction a c t i v i t i e s  are not 

. expected to h a v e  any long-term adverse impacts. 
The construct  ion  phase of the  proposed project  w i l l  provide m p l o p e n t  for  

60 to 70 general construct ion personnel to  be h i r e d  local ly .  A t o t a l  
employment requirement of 135,000 manhours h a s  been estimated fo r  the 
a n t i c i p a t e d  15-month construction period of April 1987 t h r o u g h  July 1988. 
labor  demand should not impact the socioeconomic s t r u c t u r e  i n  this community 
near the Cincinnati metropol i t a n  area. 

T h i s  

4 . 2  OPERATION IMPACTS 

4.2.1 Land Use and Water Use 

The only expected on-s i te  l a n d  use w i l l  be for  an extension of the 
Recovery B u i l d i n g  and f o r  possible  additional warehouse space. 
l a n d  use is expected i n  conjunction with LLNPSS opera t ion ,  except a t  the tievada 

No o f f - s i  t e  

Test S i t e  waste disposal area ( s e e  Sect.  3 . 2 ) :  . 
;later requirements for  the LLWPSS w i l l  comprise a negl igible  increase i n  0 

current  water usage by the FMPC and w i l l  be e a s i l y  supplied by the ?x is t ing  
on-s i te  production wells. 
local s u p p l y  of w a t e r . ,  idoreover, the groundwater q u a l i t y  w i l l  n o t  be a f fec ted  
since the LLWPSS w i l l  be self  contained: no e f f l u e n t s  w i l  be released to the 
g r o u n d vi a t  e r s y s t em. 

There w i l l  be no measurable ef e c t s  on the avai lable  

4 . 2 . 2  Airborne Emissions 

Our ing  LLWPSS opera t ions ,  the processing of wet wastes to a dry form, the 
processing of dry wastes t o  a f o rm more e a s i l y  handled, and the packaging of  
d r y  material w i l l  produce a sna l l  increment i n  the a m o u n t  of airborne 
contminants  released by the T-NPC. These contaninants w i l l  be controlled by 
appropriate v e n t i l a t i o n ,  g a s  scrubbing, and dust co l l ec t ion  equipvent 
(Sec t .  2.1.1) to  meet OOE guidel ines  for maintaining emissions “ A s  Low As 
Reasonably Achievable’’ ( A L A R A )  t h r o u g h  design considerat  ions. The spec i f  ic  

’ 
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4 - 2  



. 
controls that would be included in t h i s  Project include: (1)  a f a b r i c  f i l t e r  
baghouse dust co l l ec to r  (>98% e f f i c i e n t  on the bas i s  of FMPC experience) 
followed by a HEPA f i l t e r  (99.973 e f f i c i e n t  for p a r t i c l e s  greater  than 0 . 3  
micron diameter) for  a l l  a i r  exhausted through the hopper of the pneumatic d r y  
waste col lec t  ion systems; ( 2 )  local exhaust venti 1 a t  ion hoods throughout the 
waste processing area routed to  baghouse  co l l ec to r s  and  HEPA f i l t e r s ;  ( 3 )  a 
quench chamber, baghouse co l l ec to r ,  wet scrubber, and HEPA f i l t e r  fo r  b o t h  the 
rotary k i l n  and the o x i d a t i o n  furnace; and ( 4 )  r o u t i n g  of ventilatFon exhaust 
a i r  from the waste packaging s ta t ion  t h r o u g h  a baghouse col lector  and HEPA 
f i l t e r .  

I t  is estimated t h a t  the airborne emissions t h a t  r e s u l t  a f t e r  the 
application of these c o n t r o l  devices to the a c t i v i t i e s  of the LLwPSS may 
c o n t a i n  as much as 1.8 kg ( 4  l b )  of u r a n i u n  per year. 
uranium emissions have a normal isotopic d i s t r ibu t ion ,  the a n n u a l  re lease wou ld  

be equivalent t o  1 . 2  mCi, b:hich would represent an increase of approximately'lX 

Assuming t h a t  airborne 

i n  the sitewide FMPC u r a n i u m  m i s s i o n s  on the basis  of 1983 d a t a  (117 m C i )  

i n  the absence of the LLHPSS.' 
a c t i v i t i e s  do no t  reduce ex is t ing  emission levels  of production a c t i v i t i e s  i n  

any way; The incremental 50-year dose commit,nents to the maximal l y  exposed 
o f f - s i t e  i n d i v i d u a l  fo r  the LLWPSS operat ion,  on the basis of A I R D O S E  and  

DARTAB computer calcul a t  ions ( I C R P - 3 0 )  , would be the f o l  lowing: whole body, 
0.08 millirem; pulmonary, 0 .26 m i l l i r e m ;  kidney, 0.02 m i l l i r e m ;  and endosteal 
t i s sue ,  0.03 mil l i rem.  
respect ively,  of the limits establ ished i n  DOE Order  5480.1A and less than 1 . 0 %  
o f  the E P A  standards ( 4 0  CFR P a r t  6 1 ) .  
represent a s i g n i f i c a n t  impact. 

increase of p a r t i c u l a t e  deposi ts  containing a s m a l l  concentrat  ion c3f g r a n i u m  

T h i s  r e su l t  assumes that  the LLWPSS 

0 

These doses are 0.02%, 0.02%, 0.001%, and 0.906%, 

These increases are not j g d g e d  to  
* 

The  l a n d  near the waste processing f a c i l i t i e s  w i l l  receive zbout  a 1% 

* 
The impact of ex i s t ing  s i tewide u r a n i u m  emissions from the Fi4PC is  under 

investigation by both the DOE and the E P A .  %me nodel predictions indicate 
t h a t  these einissions could r e s u l t  i n  r a d i a t i o n  dose cornnitments that exceed .the 
1 imi ts .ca l led  for  i n  40 C F R  Part  61, thus necessi ta t ing mitigation o r  a 
variance to  the regula t ion .  In any case,  the incremental i m p a c t  t h a t  . d i l l  
r e su l t  fron the LLWPSS i s  judged to be s u f f i c i e n t l y  sinal1 t o  not influence any 
D O E  action t h a t  c o u l d  be required fo r  compliance w i t h  the regulat ion.  

48  
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from stack emissions while the LLWPSS f a c i l i t i e s  are operat ing,  b u t  u r a n i u m  
concentrations i n  the soil  are not, expected to  add measurable levels to those 
resu l t ing  f r om FMPC operation since 1952. 
( s to rage )  will  perni t  the f ina l  c losure  of  the waste pi ts  and w i l l  probably 
r e s u l t  i n  l e s s  f u g i t i v e  radioact ive d u s t  impacting the areas a d j a c e n t  to the 
s i te .  Therefore, o f f - s i te  p a r t i c u l a t e  depos i t s  could be less. Periodic 
so i l  sampling can be continued to  ascer ta in  actual changes i n  u r a n i u m  
concentrations.  The d i f f e r e n t i a l  d i r e c t  radiat ion exposure contribution to 
individuals f rm increased uranim concentrations i n  the local environment due 
t o  LLWPSS operat ion are not expected to be measurable. 

The  termination of on-si te  disposal 

4 . 2 . 3  L i q u i d  Eff luents  

- After the so l id  contaminants have been removed from the FMPC wet wastes in- 

the LLWPSS operat ion,  the remaining 1 i q u i d  e f f luent  is similar  i n  radionuclide 
content to the e f f l u e n t  t h a t  i s  b e i n g  dischatqed from the exis t ing FMPC waste 
treatment system to the Great Miami .River. The l i q u i d  e f f luent  f rm  the LLWPSS 
f a c i l i t i e s  w i l l  a l so  be combjned w i t h  o ther  p l a n t  e f f l u e n t s  and be discharged 
to  t h e  Great Midmi River. 
combined e f f l u e n t  w i l l  remain well w i t h i n  regulatory l i m i t s .  Therefore, no 
s i g n i f i c a n t  a d d i t i o n a l  impact on the Great Miami River due to l i q u i d  e f f luents  
from the LLWPSS i s  expected. The combined l i q u i d  e f f l u e n t s  w i l l  be sampled and 

analyzed fo r  u r a n i u m ,  gross alpha, and gross beta content .  The r e s u l t s  w i l l  be 
reported to the s t a t e  of Ohio i n  accordance rrith t iPUES Permit No. OH 3580. 

I t  i s  expected tha t  the w a t e r  q u a l i t y  of the 0 

4 . 2 . 4  Ecological E f f e c t s  

8ecause construct ion of the waste management f a c i l  i t i e s  w i l l  take place 
w i t h i n  an already dis turbed area near other buildings w i t h i n  the cur ren t ly  
fznced production area,  no adverse impacts on local f l o r a  and f z u n a  are 
expected to occur as a r e s u l t  of project  construct ion ( S e c t .  4 i l ) .  Incremental 
e f f e c t s  of operation of LLVPSS a r e  so small t h a t  no adverse impacts on the 
local ecology are expected to occur. e 
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4 . 2 . 5  Health and Safe ty  Impacts 
321 

No s i g n i f i c a n t  impacts on FMPC employee h e a l t h  and s a fe ty  are expected to 
The des ign  of t h i s  project  w i l l  (1 )  comply Occur as a r e su l t  of t h i s  project .  

with applicable DOE Orders [e.g. ,  OOE &der 5483.1 A (Draft) ,  Occupational 
Safety and Health Program for  DOE Contractor Employees a t  Government-Owned, 
Contractor-Operated Facil i t i e s ] ;  ( 2 )  include fea tures  that  will reduce the 
likelihood of  an i n - p l a n t  accident o r  release of rad ioac t iv i ty ;  and ( 3 )  l i m  
the potential  impac t s  of such conditions should they occur. Ventilation of 
operating equipment and local exhaust a t  work s t a t ions  and dust emission PO 

will be employed to control emissions i n  the workplace. dealth and sa fe ty  
impacts on personnel w i l l  be minimized by the design of the f a c i l i t i e s ,  by 

t 

nts  

inspection and maintenance of equipnent, and by adherence to standard operating 
procedures and plantwide s a f e t y  and health program requirements. T h e  q u a l  i t y  
of employee heal th  and s a fe ty  protection will be ver i f ied ~y a n n u a l  employec 
physical examinations, p l a n t  inspections, a i r  sampl i n g  programs, bioassay 
programs, and other aspects of the health and safety program. 

The 'a i r  h a n d 1  i n g  and conveying systems w i l l  be operated under negative pressure 
so that  a system rupture w i l l  leak inward and not  cause discharge to the 
atmosphere. F i l t e r  e f f i c i ency  and i n t eg r i ty  w i l l  be ver i f ied  b y  nonitoring 
pressure d i f f e r e n t i a l  across f i l t e r s  and by monitoring f o r  Contaminants i n  the 
s t ack  discharge. Waste processing operations w i l l  be performed i n  control led 
areas w i t h  proper f l o o r s ,  dikes ,  and sunps to c o n t a i n  s p i l l s .  C r i t i c a l i t y  w i l l  

not be a potent ia l  problem i n  t h i s  treatment s y s t m  because of the low 

concentrations of  enriched u r a n i u m  present and the Ebsence of  a moderator. 
Procedural r i s k s  w i l l  be  minimized by inspection and maintenance of  e q u i p e n t  
and f a c i l  i t  i e s ,  adherence to standard operating procedures 2nd p1ant;Jide 
environmental, s a fe ty ,  and  health program requirements. The p r o b a b i  1 i t y  o f  
accidents involving n a t u r a l  phenomena o r  h u m a n  carelessness  that c o u l d  impact 
the proposed pro jec t  i s  low. No earthquakes have occured a t  the FMPC, and the 
p r o b a b i l i t y  of d m a g i n g  earthquakes ( i n t e n s i t i e s  of V I 1  t o  I X  on the Xodified 
;-lercalli s ca l e )  i n  the v i c i n i t y  ranges f r m  l o w  to ext tenely low. 

The r i sk  of f a i l u r e  of the treatment system w i l l  be m i n i m i z e d  by design. 
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4.3 TRANSPORTATION I M P A C T S  e .  
4 . 3 . 1  Normal Transport 

321 

No s i g n i f i c a n t  environmental impacts are expected from the normal 
t ransportat ion (no-accident case)  of the FMPC waste since a l l  procedures w i l l  

be in  compl iance w i t h  applicable DOT and DOE requirements. External r a d i a t i o n  
fron the packages and t r u c k  t r a i l e r s  w i l l  be i n  compliance w i t h  DOT l imi t s  
es tabl ished to a1 low safe t ransportat ion of radioact ive m a t e r i a l s  w i t h  m i n i m a l  

exposures ( 4 9  CFR Parts 1 7 3  and 1 7 7 ) .  
drum w i l l  be about 0 . 7  t o  5 mR/h a t  the surface and 0.5 t o  1.5 mR/h hour a t  one 
meter (Sect .  2 . 1 . 1 . 2 ) .  
comply w i t h  DOT requirements and are approved for shipment as Type A p a c k a g i n g .  
This packaging has been tes ted i n  accordance w i t h  DOT r e g u l a t i o n s  that require  
a water spray t e s t ,  a free-drop t e s t ,  a compression t e s t ,  and a penetration 
t e s t .  designed to ensure the s u i t a b i l i t y  of the package for shipments of 
specif ied mater ia ls ,  which include the FMPC low-level wastes. These 17H drums 

@ ,vi! 1 p r o v i d e  adequate containment for normal t ransport  conditions and prevent 
members gf  the general p u b l i c  from being exposed to unnecessary levels of  
r a d  i at i c n  . 

External r a d i a t i o n  levels for a s ingle  

The DOT Specif icat ion 17H drums with p l a s t i c  l i n i n g s 3  

- 

Transportation of  the FMPC wastes w i l l  r e s u l t  i n  exposures f r o m  e x t e r n a l  
r3d ia t ion  o f  (I) drivers  of vehicles carrying the waste, ( 2 )  persons h a n d l i n g  

the  drums, ( 3 )  persons a long  the t ranspor ta t ion  route while the shipnent is 
m o v i n g ,  and ( 4 )  persons i n  surrounding locat ions krhile the shipment i s  
s t a t iona ry .  
(na tu ra l  u r a n i u m )  have been calculated (NUREG-O17014)  a n d  c3n be used to 
provide an upper l i m i t  for doses associated w i t h  transportation of drgms of  

R a d i a t i o n  doses associated with t ransportat  i o n  of U308 

F G C  wastes, k rh ich  are s imilar  t o  i n  rad ia t ion  level to druins of U3O8. 9 

o v e r  a route t h a t  was 5% u r b a n  (3861 persons/km 2 ) ,  5% suburban ( 7 1 9  
persons/km 2 ) ,  and 90% rural  ( 6  persons/km 2 ) ind ica te  a r a d i z t i o n  dose of  

The exposure ca lcu la t ions  f o r  truck t ransportat ion of 40 drums of U3O8 

1 .6  x person-rem/km per shipnent . I 4  
On the basis of a comparison of the a c t i v i t y  levels  of drums U3O3 and 

.'IdPC waste, it  i s  reasonable to  assume t h a t  a 60-drm truckload of  F W C  waste 

5 1  
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w i l l  not  r e s u l t  i n  radiation exposures greater  than a 40-drum load of u308. 
Therefore, the estimated number of FMPC waste shipments per year ( 3 2 0 ) ,  travel 
distance ( 3 , 2 7 3  k m ) ,  and the v a l u e  of 1 . 6 . x  person-rem/km per shipment 
resu l t  i n  a t o t a l  dose comitment O f  168 Person-rem/year f o r  truck shipment of  

FMPC wastes to the Nevada Test S i t e .  The combined radiat ion exposure o f  the 
many persons (thousands) along the t ransportat ion routes or used i n  h a n d 1  i n g  
the druins (168 person-remlyear) is  negl ig ib le  when compared to the combined 
r a d i a t i o n  exposure to the sane population g roup  frm the annual n a t u r a l  
r a d i a t i o n  dose r a t e  of a b o u t  100 m i l l  irem. 

Froin a t ransportat ion model,14 i t  is  estimated that the a c t u a l  time the 
dr ivers  would be i n  the t ruck  cab d u r i n g  the t r i p  to iievada i s  4 5  hours. With 
the average exposure i n  the cab of 0.4 m R / h  (Sect .  2 .1 .1 .2) .  each d r i v e r  w u l d  
receive a dose of abou t  18 millirem. For  320 t r i p s  per year, the to ta l  crew 
dose Kould be about 11.5 person-rem/year, k ih i ch  is about 6.8% of the total  
p o p u l a t i o n  dose calculated above. 

truck crew to a repeat t r i p  of t h i s  nature wou ld  s t a t i s t i c a l l y  occur about once 
a m o n t h ,  o r  1 2  times per year .15  
driver would be a b o u t  216 mill irem, which i s  w i t h i n  the measured doses (200 to 
300 m i l  1 iremlyedr) to  dr ivers  t ransport ing low-level radioact ive waste.16 
The DOE l i m i t  i s  500 mill iremlyear.  

a 

I t  is assumed that two dr ivers  would be used to transport  the Fi*IPC wastes. 

For a large commercial t ruck  f l e e t ,  i t  is estimated t h a t  assignment o f  a 

T h u s ,  t h e  average annual dose for e a c h  

4 . 3 . 2  Transportat i o n  Accidents 

O u r i n g  the t ransport  of the wastes, i t  is possible f o r  d n  accident to 
occur  that c o u l d  r e s u l t  i n  the re lease of radiodctiv? mater i3 ls .  The accident 
r a t e  for  trucks trdnsporting radioact ive materials is g i v e n  as 1.06 x 10-6 
accidents per kilometer f o r  trucks c a r r y i n g  druns with sol  id  waste.14 For 
the transport of FMPC wastes to the Nevada Test S i t e ,  the accident ra te  w o u l d  

be 1.1 accidents per year. I t  is reasonable to assume t h a t ,  a t  maxinum, o n l y  
a b o u t  h a l f  of these accidents w i l l  r e su l t  i n  a release of radioactive m a t e r i a l  
( v i a  d r m  rup tu res ) .  Thus, O'.S accidents per  yzar  may r e s u l t  i n  local  
c o n t m i n a t i o n  events ,  a 
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32 I. . *  

The mount of radioactive material re leased to t h e  environment i n  an 

. accident depends upon the sever i ty  of the accident as well as the package  
capab i l i t i e s .  For purposes of evaluating a worst-case scenario, it  i s  assumed 
tha t  10% of the contents of one truckload of wastes w i t h  drum c o n t a i n i n g  304: 

of depleted uranium ( ra the r  t h a n  9% o f  normal uranium) c o u l d  be spi l led ( i . e . ,  
0.25 C i )  over 100 mz of surface (road or ground) i n  an accident. T h e  
resu l tan t  surface contamination level would be 2 . 5  x 10-3 C i / m  . 
External radiat ion exposure levels a t  1 m above such a surface would be about 
1 . 5  x 10-2 rnR/h, which i s  not s ign i f icant  i n  terms of direct  radiation 
exposure. 

2 

The potent ia l  for internal  exposure via resuspension of uraniuv  i n t o  the 
a i r  would be more s iqn i f i can t .  
i s  i n i t i a l l y  resuspendedll i n  one meter over the contminated area and 
v i r t u a l l y  immediate dispersion increases the a f fec ted  area by a f a c t o r  a f  100, 
then a level of 2.5 x C i / m 3  w o u l d  be present over an area of lo4 
m2. 
crews, energency personnel, or onlookers would r e s u l t  i n  an i n d i v i d u a l  t o t a l -  
body dose of about 6 . 2  mill irem and  a dose t o  the lungs of a b o u t  180 m i l l i r e m ,  

assuming that resuspended pa r t i c l e s  are 0.3 micron i n  diameter. These doses 
a re  equivalent to less  t h a n  two years o f  natural  radiat ion exposure. Because 
the i n d i v i d u a l s  are very unlikely to ever be involved i n  such E n  accident more 
t h a n  once i n  t he i r  l i f e ,  the accident doses are n o t  s ign i f icant .  

I n h a l a t i o n  of larger  p a r t i c l e s  would  result i n  smaller doses. For 
example, inhalation of l-micron-diameter p a r t i c l e s  would  r2su l t  i n  doses & o u t  
one-half as large as that  estimated f o r  0.3-micron pa r t i c l e s .  Inhalation o f  
5-micron-dimeter  p a r t i c l e s  would  r e su l t  i n  doses about one- f i f th  as large. I n  
r e a l i t y ,  one w o u l d  expect the resuspended d u s t  to contain a mixture of p a r t i c l e  
s i t e s  k i t h  many p a r t i c l e s  being greater  than 0 .3  mic ron  i n  didmeter md,  thus, 
doses to be smaller t h a n  those given above. 

I f  i t  is assumed t h a t  10-5 of  the uraniun 

Inhalation of dust containing t h i s  concentration for  one hour by truck 

Resuspended pa r t i cu la t e  matter i n  the a i r  over the accident s i t e  w o u l d  be 
fur ther  dispersed a n d  d i lu t ed  i n  the atmosphere as the p l u m  moves away from 
the s i t e .  The extent  of t h i s  dispersion would  be dependent upon meteorological 
conditions at the time of the a c c i d e n t .  Thus, w i t h  increasing time a f t e r  an 
accident,  i n d i v i d u a l  exposures become lower. 
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Q u a l i t y  assurance w i l l  address a l l  aspects of the packaging and shipping 
of  the low-level radioact ive waste to minimize or to prevent the loss of 

material i n  t ransportat ion accidents .  Qual i ty  assurance w i l l  i n c l u d e  required 

qua l i ty  control to  determine t h a t  the p a c k a g i n g  meets the necessary q u a l  i t y  of 
design and construction requirements. Before each shipment, qual i ty  control  
measures will i n c l u d e  v e r i f i c a t i o n :  (1) t h a t  the package  is i n  an  unimpaired 
physical condition; ( 2 )  t h a t  the bolted drum closure r i n g  i s  properly 
in s t a l l ed ,  secured, and f r e e  of de fec t s ;  and ( 3 )  t n a t  each special instruct ion 
for  f i l l i n g ,  closing, and preparation of the packaging fo r  shipment h a s  been 
followed. General qual i t y  control Will include operating procedures and 

pract ices  t h a t  w i l l  incorporate a l l  ,other a p p l  icable requirenents of  
49 CFR P a r t  1 7 3 . 4 0 .  Shipment of radioactive materials w i l l  f o l l o w  a l l  
applicable requirements of 49  CFR P a r t  1 7 7  ("Carriage By Public Highway")  
including routing, loading and unloading, ru l e s  for vehicles and shipaents i n  
t ransi t ,  and accidents.  

a 

r 

4 . 4  I N T E R I M  S H I P P I N G .  OF S O L I D  WASTE 

Shipment of  compacted dry wastes to the Fievada Test 5 i t e  w i l l  begin d u r i n g  
the l a t t e r  . p a r t  of 1985. These wastes w i l l  also be transported i n  OOT-approved 

expected to be less  dense than the form t h a t  w i l l  be produce4 a f t e r  operation 
of  the LLWPSS begins, the dose comrnitaent to the truck crews and general 
population f o r  ea'ch shipment w i l l  be proportionately l e s s ,  possibly only 70% of 
the doses described i n  Sec t .  4 . 3 .  However, more shipnents w i l l  be required, 
and the a n n u a l  dose commitments w i l l  be about the same. 

type 17H drums of 0.241 3 ( 5 5 q a l )  capaci ty .  However, since the waste form is 

Under accident condi t ions ,  pathways for ingestion 2nd i n h a l a t i o n  of 
rzdioactive o r  other hazardous dust i s  not expected to d i f f e r  s i g n i f i c a n t l y  
from the pathways when the L L W P S S  shipments are i n i t i a t e d .  The principal mode 
of t ransfer  H i l l  be from air-blown material i n  both cases .  I n  neither case i s  

i t  l ikely t h a t  the public w i l l  be exposed to s ign i f icant  mounts of radiation 
beczuse the concentration of radionucl ides i s  very low 2nd measures w i l l  be 
taken under accident condi t ions by federal , s t a t e ,  and local energency 
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32 1. 
personnel to remove s p i l l e d  ma te r i a l s  and t o  decontaminate the area quickly 0. as possible. 

4 . 5  IMPACTS OF A L T E R N A T I V E S  

4 . 5 . 1  No Act ion  

The no-action a1 t e rna t  ive c o n s i s t s  of continued operation of the Fi4PC 
without adoption of the new waste management policy, including the CLWPSS and 

interim a c t i v i t i e s  (Sec t .  2 . 2 . 1 ) .  
and dry wastes would eventual ly  be needed. 
would r e s u l t  i n  incremental l a n d  use impacts, a1 though not s i q n i f i c a n t .  
Continued on-si te  p i t  s torage of wastes a lso has the potent ia l  for increasing 

Additional on-si te  s tarage p i t s  for b o t h  wet 
Oevelopment of the s torage p i t s  

contamination of the groundwater supply on and adjacent to the FHPC s i t e  ( s e e  
Sect.  3 . 1 . 7 . 3 ) .  T h i s  aspect of t h e  no-action alternat. ive is deemed most 
important since groundwater contzmination would be a long-term problem. 
However, there would be l i t t l e  change i n  the r a d i a t i o n  exposures to emplgyeos 
or  the general population r e s u l t i n g  from the continued on-si te  s torage of 
unprocessed wastes . 

4 . 5 . 2  On-site Storage of  Processed Wastes 

This a l t e r n a t i v e  c o n s i s t s  of s tor ing  the processed wastes i n  an o n - s i t e  
s torage f a c i l i t y  such as  s i l o s  and warehouses, thus e l i J i n z t i n g  usage of the 
storage p i t s  ( S e c t .  2 . 2 . 2 ) .  On the b a s i s  of lowest c o s t ,  m i n i m u n  space 
requirement, and b e t t e r  shielding for the radioact ive wastes, concrete s i l o s  
(above ground to e l  irninate i n t e r a c t  ion  w i t h  groundwater) zre the preferred 
s t ruc tures  for  stor.age. Compared to the proposed act ion,  c n - s i t e  storage of 
processed wastes would e l  iminate the pr incipal  impacts associated with 
cross-country waste shipment ( r o u t i n e  or x c i d e n t a l  r z d i a t  i o n  exposure o f  the 
public) and w i t h  waste disposal a t  the Ievzda T e s t  S i t e  ( l z n d  use and personnel 

@*adia t ion  e.xposure). At the Fi.;PC s i t e ,  t h i s  a1 ternat  ive would el ininate  the 
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potential  for fu r the r  groundwater contaminat ion associated w i t h  the current 
operation and the no-action a l t e r n a t i v e ,  and would probably reduce population 
radiation exposures because of improved control and containment of d u s t  d u r i n g  

storage. 
processed wastes t h a n  f o r  the  no-action a l t e r n a t i v e ,  b u t  o n l y  i n  the sense of 
on-si t e  area commi t ted.  

Land use impacts may be grea te r  for  aboveground storage f a c i l i t i e s  of 

4 . 5 . 3  Rail Shipment of Processed Wastes 

Shipment of wastes to  the Nevada Test S i t e  by r a i l  and truck Combination 
( s e e  Sect. 2.2.3) has the following advantages over fu l l -d is tance  t r u c k i n g :  ( 1 )  
number of shipments would be reduced i f  larger  quant i t ies  .are shipped on a 
r a i l c a r ;  ( 2 )  accidental  s p i l l a g e  (low probabi l i ty )  is  less  l i ke ly  to a f f ec t  
hu-nans because of lower populations along rural  rights-of-way, where potent tal 
accidents are more probab?e than i n  urban areas;  (3 )  dose comitments t o  
short-haul truck crews are f a r  l e s s  than f o r  fu l l -d is tance  truck crews; and  ( 4 )  

dose corrmitment to  the general public i s  l ess  because of the lower p o p u l a t i o n  

along rai l road rights-of-way, b u t  only i f  inner -c i ty  routes can be avoided. 

r e s u l t s  i n  a population exposure of 2 x person-rem/km per r a i l c a r  

shipmentll.  Following the methodology out1 ined i n  Sect .  4.3.1 for  truck 
shipment, r a i l  t ranspor t  of the Ff4PC waste (60 drums per r a i l  c a r )  w o u l d  
r2qu i r e  320 r a i l c a r  shipmentslyear of  about 3,300 km, which would r e su l t  i n  a n  
mnual population exposure of about 2 1  person-rem. I n  t h i s  case, however, the 
crew w o u l d  receive only 1% (0.2 person-rem) o f  the t o t a l ,  the handlers of the 
waste drums would receive about 90% (19 person-rem), and the population a l o n g  
the route would receive about 9% (1.8 person-rein). 

Disadvantages of r a i l  shipments of  these wastes include: (1) reduced 
f l e x i b i l i t y  i n  s e l e c t i n g  a1 t e r n a t e  routes a f t e r  s h i p e n t  of a given r a i l c a r  
l o a d  has begun, ( 2 )  reduced adminis t ra t ive control of i n d i v i d u a l  shipirents by 

the ‘shipper and c a r r i e r  organizat ions,  and ( 3 )  grea ter  ecological impact of 
accidental s p i l l a g e  i f  l a rge r  q u a n t i t i e s  are shipped .on a r a i l c a r  t h a n  on a 
truck. 

I t  has been estimated tha t  r a i l c a r  shipnent of 40 drums of  U308 

. 
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The environmental advantaqes and disadvantages of rai 1 shipment of  
. low-level radioact ive mater ia l s  p r o b a b l y  have l e s s  influence i n  se lec t ing  o r  

rejecting th i s  t ranspor ta t  ion a1 t e rna t  ive t h a n  does economics, which is ,nost 
of ten evaluated on a case-by-case bas i s .  
radioact ive mater ia ls  are occasional d e l  iver  ies of  U308 from domestic 
u r a n i u m  m i l l s  i n  the  Rocky Mountain area t o  a UF6 production plant a t  
Metropol i s ,  111 i n o i ~ , ~ ~ ~ ~  and shipment of foreign-suppl ied u308 f r o m  

FPSC radioact ive waste is s imi la r  t o  U3O8 may someday resul t  i n  conpet i t ive 
f r e igh t  r a t e s  f rm  r a i l  c ' a r r ie rs  for  the FMPC wastes. 

i 

Current examples of r a i l  transport  o f  

U.S.  seaports to  Paducah, Kentucky 9 . Recognition by r a i l  c a r r i e r s  t h a t  the 

4.5 .4  Oisposal S i t e s  

Hajor disposal s i t e s  fo r  low-level wastes generated by the DOE a r e  located 
a t  the Los Alarnos National Laboratory ( L A N L )  , the Idaho r4at ional Engineering 
Laboratory ( I N E L ) ,  the Nevada Test S i t e ,  the Oak Ridge Reservation, the Hanford 

w i t h  low levels  of u r a n i u m  have been disposed of a t  each o f  these s i t e s  i n  

shallow trenches. Table 4 . 1  l i s t s  1982 data  on the estimated t o t a l  uszble 
b u r i a l  area and the a n n u a l  waste volunes buried a t  the s i t e s .  

B u r i a l  of the estimated 4 , 3 5 0  in3 o f  drummed FHPC waste a t  the LANL, 

INEL,  and Oak Ridge  s i t e s  ( i f  a t  a l l  poss ib le )  would have a s ign i f icant  impact 
on the waste operat ions a t  the s i t e s  because of  the much l a rge r  vollmes t h a t  
would have to be accornodated. S p e c i f i c a l l y ,  based on 1932 d a t a  (Table 4 . 1 ) ,  
the increase i n  annual waste volune would be 86% for  the LAllL s i t e ,  132% fo r  
the INEL s i t e ,  and 3052 for  the Oak Ridge s i t e .  The a n n u a l  increase f o r  the 
remaining s i t e s  would be much less :  (10% fo r  the ilevdda Test S i t e ,  34% f o r  the 
Hanford s i t e ,  and  <28% for the Savannah River P l a n t .  :.!oreover, t he  Oak  ?idge,  
Hanford, and S a v a n n a h  River s i t e s  a re  i n  the process o f  developing new waste 
disposal f a c i l i t i e s  to yeneral ly  improve waste nandgercent operations and  t o  
provide additional disposal capaci ty .  The time of a v a i l a b i l i t y  of  these new 
disposal areas f o r  the F;IPC wastes, i f  they could zccomodate the cdditiondl 
waste, i s  u n k n o w n .  Based on these data ,  i t  appears t h a t  the Oak'Ridge 

Reservation, and the Savannah River P 1  a n t  (Table 4 . 1 ) .  Wastes contLTinated 

@(eserva t ion ,  which i s  nearest  to the F W C ,  would be the l ea s t  preferable  
disposal s i t e .  

4 - 'I. 2 
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The lower shipping d is tances  (and thus lower s h i p p i n g  cos t s  and potential  
environmental impacts enroute)  would favor the  Oak Ridge and S a v a n n a h  Hiver 
s i t e s  and to  a l e s se r  ex ten t  the LOS Alamos s i t e  over the N e v a d a  Test S i t e  
(preferred a l t e r n a t i v e ) .  However, the p o t e n t i a l  long-term environmental 
impacts of disposal (contamination of groundwater) would favor  the a r i d  s i t e s  
(Table 4.1) over the humid Oak Ridge  and Savannah River s i t e s .  
potenti a1 environmental impacts of low-level waste disposal. i n  s h a l  low trenches 
are deemed much more s i g n i f i c a n t  ( p a r t i c u l a r l y  i n  humid loca t ions)  t h a n  the 
r e l a t i v e l y  ins igni f icant  consequences of low-level waste transportation (Sec t .  

. 

The 

4 . 3 ) .  Hence, because of the lower t ransportat ion d is tance ,  only the a r i d  Los 

Alamos s i t e  would o f f e r  an apparent advantage over the Nevada Test S i t e .  T h i s  
advantage, hoHever, i s  not overriding since the t ransportat ion i m p a c t s  
associated w i t h  shipment to the r4evada Test S i t e  are r e l a t i v e l y  small, and the 
to ta l  dis tance f r o m  FMPC t o  the Los Alamos National Laboratory i s  about 70% of 
tne distance to the Nevada Test S i t e .  

4.5.5. Improved J a s t e  Forms a 
The only a l t e r n a t i v e  waste form t h a t  has been ident i f ied  f o r  shipment from 

the FMPC i s  a concrete- l ike grout formed by m i x i n g  the dry powder waste e i t h e r  
w i t h  cement and water or w i t h  an organic polyner.l8 
advantage of t h i s  waste form i s  a v i r t u a l  absence o f  measurable r3diation dose 
t a  individuals a t  the scene of a t ransportat  ion accident ( d r i v e r s ,  emergency 
personnel, or  onlookers) involving rupture of the xaste  containment drums 

because of a nuch lower dispers ion f ac to r  f o r  concrete- l ike waste fo ra  compared 
t o  that for the d r y  powder form.19 
level a#iaste i n  each drum r e s u l t i n g  i n  a lower radiat ion dose r a t e  i n  the truck 
cab, thus lowering the dose to the d r i v e r s  of each load. However, since the 
total  annual low-level waste load i s  not changed, the annual doses t o  a l l  

affected groups would not be.expected to change. 
adverse e f f e c t s  on groundwater would be much lower because the leach r a t e  of 
the low-level waste fixed i n  cement would be very low. 

l a n d  used f o r  a cement-waste m i x i n g  f a c i l i t y ,  ( 2 )  the poten t ia l  f o r  increased 

The p r i n c i p a l  

There w o u l d  be a reduced mount sf low- 

F i n a l  l y ,  the potential  

The m a j o r  disadvmtages of t h i s  a l t e r n a t i v e  a re  ( 1 )  the a d d i t i o n a l  o n - s i t e  

a 
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shipments o f  waste, and ( 4 )  t h e  increased volume of  d i sposa l  space needed a t  

t h e  Nevada l e s t  S i t e .  
d S . c o s t - e f f e c t i v e  as the proposed act ion.18s19 

Two s tud ies  have a l s o  shown t h a t  this  a l t e r n a t i v e  i s  n o t  

4 - 1 5  
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