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RESPONSE TO FFCA 

Item A . l  'Conduct hazardous waste determination on a1 1 waste streams 
previously identi f i  ed. 

Response : Initial hazardous determinations have been completed, with 
plans for additional characterization o f  waste streams (see 
attached report). 

Attachment: Report - "RCRA Determinations for Feed Materials Production 
Center Waste Streams. " 

. 
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EXECUTIVE SUMMARY 

A hazardous waste determination was conducted f o r  a l l  iden- 
t i f i e d  FMPC waste streams. Of t h e  65 i d e n t i f i e d  waste streams,  
four a r e  l i s t e d  a5 RCRA hazardous wastes  and 1 2  more a r e  con- 
s i d e r e d  a s  source material  r e g u l a t e d  under A E A  a u t h o r i t y  and, 
t h e r e f o r e ,  e x e m p t  from RCHA. For t h P  remaining 49 waste s t r e a m s  
and a p o r t i o n  of t h e  appr0::imately 35,000 drums of stored w a s t e ,  
t h e  e v a l u a t i o n  of e x i s t i n g  d a t a  shows t h a t  a f i n a l  hazardous 
waste determination r e q u i r e s  a d d i t i o n a l  d a t a  and should not be 
made at t h i s  time. . These wastes  w i l l  be sampled and analyzed 
under an EPA-approved program to a s s u r e  compliance w i  t h  KCRA 
r eq 1-1 i r emen t s . 

The e x i s t i n g  d a t a  were analyzed t o  e s t a b l i s h  a p r i o r 1 t . y  
ranking f o r  sampling t h e s e  waste streams. P r i o r i t i e s  of high 
( A ) ,  medium .(E), and low ( C )  were a s s i g n e d  based on t h e  f o l l o w -  
ing waste stream parameters: 1 )  volume of waste g e n e r a t i o n ;  2 )  
schedule  of n e x t -  g e n e r a t i o n ;  3 )  , p o t e n t i a l  t o  contain hazardous 
c o n s t i  t u e n t s l c h a r a c t e r i s t i c s :  and 4) r e s u l t s  of p r e v i o u s  sam- 
p l i n g . .  For t h e  4 3  waste streams,  13 were c a t e g o r y  G ,  7 were 
c a t e g o r y  B, and 29 were c a t e g m y  C .  

The sampling and a n a l y t i c a l  program, with i t s  commitment of 
manpower and b u d g e t ,  wi 1 1  be accomplished within an approximate 
one year p e r i o d .  T h i s  program w i l l  comprise a portion of t h e  
f i r s t  phase of  t h e  Remedial Investigation/Feasibility Study 
( E I / F S )  t o  b e  conducted a t  t h E  FMFC a s  required in t h e  Federal  
F a . c i l i t y  Compliance Gqr-eement signed b y  DOE a n d  EFA. 
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1.0 INTRODUCTION 

The U n i t e d  S ta tes  Environmental p r o t e c t i o n  Agency (EPA) and 
t h e  Un i ted  Stat.es Department of Energy (DOE) have entered i n t o  a 
Federal  Fac i  1 i t y  Compl iance Agreement (FFCA) pursuant t o  Execu- 
t i v e  Order 12088 (43 F.H. 47707). The FFCA p e r t a i n s  t o  DOE'S 
Feed M a t e r i a l s  Produc t ion  Center (FMPC) l oca ted  near Ferna ld ,  
Ohio. Th is  agreement was signed on J u l y  18, 1986 t o  ensure com- 
p l i a n c e  of t h e  f a c i l i t y  w i t h  e s i s t i n g  environmental  s t a t u t e s  and 
r e g u l a t i o n s  i n c l u d i n g  t h e  Clean A i r  Act  ( C A A ) ,  as .amended, 42 
u.S,C. 7401 e t  s e q . ,  t h e  Comprehensive Environmental Response, 
Compensation and L i a b i l i t y  Act (CERCLA), 42 U.S.C. 9601 e t  seq., 
and t h e  Resource Conservat ion and. Recovery Act (RCRA) , as 
amended, 42 U.S.C. 6901 e t  sea. 

A s  presented i n  t h e  terms of t h e  FFCA, DOE s h a l l  achieve 
compliance w i t h  i n t e r i m  s ta tus .  r e g u l a t i o n s  a t  a l l  areas sub jec t  
t o  c o n t r o l  under HCRA. To accomplish t h i s  goal ,  t h e  DOE w i  11 
conduct a hazardous waste de te rm ina t ion  on a l l  p r e v i o u s l y  un- 
t e s t e d  waste streams generated a t  t h e  f a c i l i t y ,  p u r s u a n t . t o  40 
CFI;; 262. 11'. I n  a d d i t i o n ,  f o r  purposes of t h i s  agreement, the  
"mixed wastes", which a r e  hazardous wastes mixed w i t h  source, 
specis.1 nuc lear  o r  b\yproduct m a t e r i a l ,  c u r r e n t l y  l oca ted  a t  t h e  
FMFC a re  s u b j e c t  t u  RCRA r e g u l a t i o n s .  

Th is  r e p o r t  summarizes t h e  r e s u l t s  o f  t h e  hazardous waste 
de te rm ina t ion  f o r  t h e  FMPC waste streams. The f o l l o w i n g  sec- 
t i o n s  present  a d e s c r i p t i m  of t h e  background f o r  t h e  f a c i l i t i e s  
(Sec t ion  2 .0 ) :  an i d e n t i f i c a t i o n  and ana lys is .  of waste streams 
as  de f i ned  by RCRA c w - r e n t l y  generated or  s to red  (Sec t ion  3 . 0 ) :  
and recommendations f o r  f u r t h e r  analyses and de terminat ions  
(Sec t i on  4 . 0 ) .  

-9- 



2 . 0  BACKGROUND 

The FMPC i s  an i n d u s t r i a l  f a c i l i t y  owned by t h e  U.S. Depart- 
ment o f  Energy (.DOE) and c u r r e n t l y  under t h e  d i r e c t i o n  of  Westin- 
ghouse M a t e r i a l s  Company of Ohio (WMCO). P roduc t ion  opera t i ons  
cover approx imate ly  55 hec ta res  (1.36 acres)  w i t h i n  a l a r g e r  425 
hec ta re  (1050 acre)  s i t e  t h a t  l i e s  about 32 Km. ( 2 0  m i . )  
nor thwest  o f  downtown C i n c i n n a t i ,  Ohio. 

I n  t h e -  l a t e  1740's the FMPC was b u i l t  i n  response t o  t h e  
U.S. Atomic Energy Commission long-term p l a n  t o  e s t a b l i s h  an i n -  
house i n t e g r a t e d  p roduc t i on  complex f o r .  process ing uranium and 

v a r i e t y  @f chemical and m e t a l l u r g i c a l  process s teps a r e  u t i l i z e d  
t o  suppor t  t h e  pr imary miss ion  of  supp ly ing  m e t a l l i c  f u e l  cores 
f o r  t h e  p roduc t i on  r e a c t o r s  . l o c a t e d  a t  Rich land,  Washington and 
Savannah R ive r ,  South Caro l ina .  Some metal is shipped d i r e c t l y  
t o  DOE f a c i l i t i e s  a t  Oak: Ridge, Tennessee and Rocky F l a t s ,  
Colorado. A11 opera t ions  a t  t h e  FMPC a re  admin is tered through 
t h e  DOE Oal:: Ridge Operat ions O f f i c e .  

uranium compounds from n a t u r a l  urani i im o re  concentrates.  A 

C u r r e n t l y ,  t h e  pr imary  f u n c t i o n  o f  t h e  FMPC 1 3  t h e  produc- 
t i o n  of  metal 1 i c  uranium f u e l  cores  and o ther  uranium compounds 
'for- use i n  U.S. defense programs. P r i o r  t o  1786, smal l  amounts 
o f  thor ium were a l s o  proces5ed. The FMFC has generated rad ioac-  
t i v e  and non- rad ioac t ive  hazardous waste as a r e s u l t  o f  uranium 
and tho r ium processing. 

T h i s  s e c t i o n  descr ibes  t h e  v a r i o u s  f a c i l i t i e s  and opera- 
t i o n s  t h a t  generate wastes a t  FMPC and i d e n t i f i e s  those waste 
streams. The h i s t c r y  o f  hazardous waste compliance a t  FMFC i s  
also disci-issed a5 w e l l  as t h e  c u r r e n t  s t a t u s  o+ compliance. 

2'. 1 S i t e  Operat ions Generat inq Wastes 

A number o f  chemical and m e t a l l u r q i c a l  process s teps  a r e  u t i l i z e d  
a t  t h e  FMFC t o  conver t  uranium o r e  concentrates and r e c y c l e  
m a t e r i a l s  i n t o  t h e  uranium ox ides,  i n g o t s ,  a.nd b i l l e t s  produced 
a t  t h e  f a c i l i t y .  E i g h t  p l a n t s  a r e  opera t i ona l  and invo lved  i n  
the  uranium p roduc t i on  process, and severa l  o+ these processes 
generate l i q u i d  and % l i d  wastes. CS desc'r ipt im-t  o f  . p l a n t  opera- 
t i o n s  genera t i ng  wastes is  presented below. 

2.1.1 Samplinp F l a n t  ( F l a n t  1)- 

The Sampling Fl.ant ope ra t i ons  a r e  impor tant  ad junc ts  i n  t h e  
support  o f  a t h e r  p l a n t  and p r o j e c t  f unc t i ons .  Weighing and Sam- - 

p l i n g  rJf incoming ' feed m a t e r i a l s  e s t a b l i s h  t h e  nuc lear  m a t e r i a l s  
accountabi 1 i t y  base. 

. .  . .. . 

A s a f e  Geometry P i g e s t i o n  System p rov ides  t h e  FMPC w i t h  a 
c a . p a b i l i t y  o f  s a f e l y  p rocess inq  enr iched m a t e r i a l s  c o n t a i n i n g  up 



t o  ' i o  percent  13-1~. 

Other ope ra t i ons  c a r r i e d  out  by t h e  Sampling P lan t  i nc lude :  
opening o f  un i r r . ad ia ted  f u e l  rods  c o n t a i n i n g  enr iched uranium 
d i o x i d e  p e l l e t s  and powders; reclai .ming uranium values f rom 
c lean ing  so l ven ts  by d i s t i l l a t i o n  and recovery  o f  so l ven ts  f o r  
reuse; r e c o n d i t i o n i n g  s t e e l  drums f o r  use throughout t h e  
p r o j e c t ;  and stora.ge o f  waste ma te r ia l s ,  r e c y c l e  ma te r ia l s ,  and 
uran i u m  bear i ng concentrates.  

E 

P 
I 
I 
I 

m 

rn 
C 
I 
Y 
I 
I 
I 

2 . 1 . 2  Ref ine ry  ( P l a n t s  2 and 3 )  

Uranium T r i o x i d e  (orange o x i d e ) ,  U03, i s  produced i n  t h r e e  
steps: d i g e s t i o n ,  e x t r a c t i o n ,  and d e n i t r a t i o n .  . 

A f t e r  sampling and ana lys i s ,  feed m a t e r i a l s  from va r ious  
sources a r e  fed  i n t o  tanks  f o r  d i g e s t i o n  i n  n i t r i c  ac id .  The 
r e s u l t i n g  s l u r r y  c o n s i s t s  of  a c i d  i n s o l u b l e s  .and a s o l u t i o n  o f  
impure u rany l  n i t r a t e  and excess n i t r i c  ac id .  The s l u r r y  i s  then 
pumped . t o  t h e  e x t r a c t i o n  system. Low-grade uranium s l u r r i e s  
r e q u i r e  f i l t r a t i o n  and evapora t ion  p r i o r  t o  e x t r a c t i o n .  

I n  t h e  pr imary  e x t r a c t i o n  column o f  t h e  k e f i n e r y ,  t h e  
aqueous feed s lu r r - y  i s  brought i n t o  con tac t  w i t h  an organ ic  
so lvent- -a  m i x t u r e  o f  t r i b u t y l  phosphate and kerosene. The or- '  
ganir- so l ven t  s e l e c t i v e l y  e x t r a c t s  t h e  uranium; most o f  t h e  
n i t r i c  a c i d  and i m p u r . i t i e s  a r e  l e f t  behind i n  t h e  aqueous r a f -  
f i n a t e .  A. r a f f i n a t e  m i x e r - s e t t l e r  may be used i n  ser ies '  w i t h  t h e  , 

p r imary  . e x t r a c t i o n  column t o  . f u r t h e r  reduce t h e  uranium conten t  
o i  t h e  aqueous waste stream leav ing  t h e  p r imary  e x t r a c t i o n  
col 1-imn. 

A d d i t i o n a l  p u r i f  i r a t i o n  of t h e  uranii-tm conta ined i n  t h e  ex- 
t r a c t  stream is achieved by scrubbing w i t h  a smal l  counter f low of 
water i n  t h e  compound p r imary  e x t r a c t i o n  column. The aqueous 
stream from t h e  scrubb ing  opera t ion  combines w i t h  t h e  aqueous 
feed i n  t h e  pr imary  e x t r a c t i o n  cnlumn. .The p u r i f i e d  u rany l  
n i t r - a t e  i s  recovered f rom t h e  organ ic  s o l v e n t  stream by  r e -  
e: . : t ract ion w i t h  de ion i zed  water i n  s t r i p p i n g  columns. I n  t h e  ab- 
sence o f  n i t r i c  a c i d ,  t h e  u rany l  n i t r a t e  conta ined i n  t h e  so lvent  
is p r e f e r e n t i a l l y  a t t r a c t e d  t o  t h e  water. A f t e r  t reatment  w i t h  a 
sodium carbonate s o l u t i ~ - n  f o r  removal c ~ f  degradat ion  products ,  
t he  s t r i p p e d  so l ven t  stream i s  recyc led  t o  the. p r imary  e x t r a c t i o n  
c o l  cimn. The aqueous u r a n y l  n i t r a t e '  p roduc t  i s  sampled and 
analyzed t o  assure confc#rmanc& w i t h  s p e c i f i c a t i o n .  

I n .  t h e  deni  t r a t  i on proce-ss, -aqueous u r a n y l  n i t r a t e  a t  about 
1QO q/'L U i s  c c ~ n r e n t r a t e d  by evapora t ion  and b o i  ldcwn to ap- 
p r a:.: i ma. t e I y 1 20(:)- 1 ZQi) g 1 L . I t  is then c a l c i n e d  batchwise ltl 
d e n i t r a t i o n  p o t s  t o  y i e l d  uranium t r i o x i d e ,  t h e  end . p r ~ d u c t  of 
the r e f i n e r y  opera t ions .  The U03 produc t  i s  packaged and may be 
r e t a i n e d  t o r  f u r t h e r  p rocess ing  or  shipped t o  o the r  DOE s i t e s .  

0 
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The N i t r i c  k i d  Recovery P l a n t  operates i n  con junc t i on  w i t h  
t h e  Re f ine ry  to recover  n i t r i c  a c i d  from t h e  o f f -gases  generated 
i n  t h e  r e f i n e r y - p r o c e s s e s .  N i t r i c  a c i d  i s  recovered from t h e  e:.:- 
haust gas streams i n  t h e  d i g e s t i o n  and d e n i t r a t i o n  areas and from 
severa l  o ther  minor sources. Th is  a c i d  i s  r e t u r n e d  t o  t h e  d i -  
ges t ion  area o f  t h e  R e f i n e r y  f o r  reuse. 

Uranium conta ined i n  aqueous waste-s t reams f rom t h e  so l ven t  
t reatment  and c leanout  ope ra t i ons  i s  p r e c i p i t a t e d  w i t h  magnesium, 
sodium hydrox ide,  o r  ca l c ium oxide. E x t r a c t i o n  r a f f i n a t e  and 
o ther  low- leve l  uranium wastes a r e  p r e c i p i t a t e d  and n e u t r a l  i r e d  
w i t h  l i m e  and f i l t e r e d .  .. The res idue  is drummed and s to red  a t  
P l a n t  1 and t h e  f i l t r a t e  is discharged t o  t h e  General Sump. 

.7 ~ . 1 . 3  Green 'Sa l t  F ' lant  (F ' lant  4 )  

Uranium t r i o x i d e  is conver ted t o  uranium d iox ide ,  U02, i n  
t h e  Green S a l t  P lan t  by r e d u c t i o n  w i t h  hydrogen. The UOz is then 
converted t o  uranium t e t r a f l u o r i d e ,  CIF,, o r  green s a l t ,  i n  a 
r e a c t i o n  w i t h  anhydrous hydrogen f l u o r i d e .  

Uranium'  t r ' i o x i d e  i s  f e d  t o  s ta in less ;  s t e e l  f l u i d i z e d  bed 
r e a c t o r s  which a re  heated i n  t h e  range o f  985-110i:)°F i53C)-593°C).  
Dissoc ia ted  ammonia 'en ters  t h e  bottom o f  t h e  r e a c t o r s  throuah a 
gas d i f f u s e r .  The hydrugen and n i t r o g e n  h o l d  t h e  UO= powder i n  
suspension i n  a f l u i d i z e d  bed. P a r t i a l l y  conver ted U03 over f lows 
from t h e  f i r s t  f l u i d  bed r e a c t o r  i n t o  t h e  second where t h e  reac- 
t i o n  w i t h  hydrogen i s  completed. 

Hydrof l u o r i n a t i c m  takes  .p lace in groups o f  t h r e e  heated 
h o r i z o n t a l  r ibbon-screw re 'ac to rs ,  arranged i n  v e r t i c a l  stacks.  
Each r e a c t o r  tube i s  16 i n .  i n  diameter and 20 f t .  i n  l e n g t h  
(0.40 :.: 6. l m ) .  lJranium d i o x i d e  en te rs .  a t  one end o f  t h e  . top 
r e a c t o r  and i s  conveyed .s lowly  t o  t h e  o ther  end and s t i r r e d  by a 
power-driven r i b b o n  screw. The opera t i ng  temperature i s  progres- 
s i v e l y  h igher  f o r  each r e a c t o r ,  s t a r t i n g  a t  about 3W0F (150°C) 
i n  t h e  f i r s t  r e a c t o r  and rang ing  ~1.p t o  1200°F ( 6 5 i ) " C )  i n  t h e  
t h i r d  r e a c t o r .  Anhydrous hydrogen f l u o r i d e  gas e n t e r s  a t  t h e  
d ischarge end o f  t h e  bot tom r e a c t w  and f l o w s  countercur ren t  to 
t h e  uranium d i o x i d e  c1.p thr- ugh the  t h r e e  r e a c t o r s .  

Excess hydrogen f l u o r i d e  is vented f rom t h e  top  r e a c t o r ,  
f i l t e r e d ,  and condensed t o  a d i l u t e  hydrogen f l u o r i d e  s o l u t i o n  
(ran-ging f rom 20 t o  3 percent  HF).  

The u.ranium t e t r a f l u o r i d e  product  i s  weighed, blended, 
sampled fur  chemical a n a l y s i s ,  and packaged i n  lO-gallcm ( 3 8 -  
l t t e r )  cans. 



2.1.4 Meta ls  Produc t ion  P l a n t  (P lan t  5 )  

Uranium metal is produced from uranium t e t r a f l u o r i d e  i n  a 
thermi te - type  r e a c t i o n  w i t h  magnesium metal .  Th is  r e d u c t i o n  
takes  p l a c e . i n  a c losed s t e e l  r e d u c t i o n  p o t  which i s  l i n e d  w i t h  
packed magnesium f l u o r i d e  slag-. Uranium. t e t r a f  l u o r i d e  and mag- 
nesium granules a r e  blended and charged i n t o  t h e  s lag - l i ned  po t .  
The p a t  i s  capped w i t h  s lag ,  sealed, and heated i n  a r e s i s t a n c e  
fctrnace a t  temperatures up t o  150(3"F (815°C) u n t i l  t he  conten ts  
r e a c t  spontaneously. A t  t h i s  p o i n t ,  i n t e r n a l  temperatures o f  t h e  
p o t  may reach up t o  30(:)O°F (1650°C). About 5 minutes a f t e r  t h i s  
r e a c t i o n ,  t h e  p o t  i s  removed, cooled, and t h e  uranium mass,. 
c a l l e d  a derby, i s  separated, cleaned, weighed (approx imate ly  335 
l b s  o r  152 k q )  and t r a n s f e r r e d  t o  t h e  c a s t i n g  area. Some s l a g  
f rom t h e  p o t  l i n e r  i s  m i l l e d . f o r  reuse as l i n e r  m a t e r i a l ,  b u t  an 
excess of t h e  m a t e r i a l  is formed i n  each r e a c t i o n  and t h e  bull:: o f  
t h i s  s l a g  becomes waste. 

I n  t h e  c a s t i n g  process, cleaned d e r b i e s  and scrap uranium 
metal  a re  p u t  i n t o  a g r a p h i t e  c r u c i b l e .  The loaded c r u c i b l e  i s  
p laced i n  a vacLtc!m i n d u c t i o n  furnace and heated f o r  ab'out 95 
minutes t o  approx imate ly  27CiC)"F (1480°C). A shear p lug  i n  t h e  
bottom o f  t h e  c r u c i b l e  i s  then broken t o  pe rm i t  t h e  molten metal  
t o  f l ow  i n t o  a h e a t e i  g r a p h i t e  mold l oca ted  d i r e c t l y  under t h e  
c r u c i b l e . .  A f t e r  c o o l i n g ,  t h e  mold i s  removed from t h e  i n g o t ,  
cleaned, and read ied  f o r  reuse. 

2 .1 .5  Metals  F a b r i c a t i o n  F l a n t  ( F l a n t  6 )  

Ingots made f o r  ext rc ts ion a r e  hea t - t rea ted  i n  a molten s;alt 
ba th  i n  t h e  Meta ls  F a b r i c a t i o n  F l a n t  be+ore shipment t o  an of+- 
s i t e  ' ex t rus ion  f a c i l i t y .  The metal is r e t u r n e d  t o  t h e  p l a n t  as 
extruded tubes approx imate ly  li! f e e t  ( 3 . 0  m )  i n  leng th .  These 
tubes a r e  c u t  i n t o  8- inch ( 2 ( : ) . 3  cmi l enq ths  on a c u t - o f f  l a the .  
Fu r the r  p rocess i  ng cons i  s t s  o f :  -heat - t rea t  i ng i n  mol t en  s a l t  , 
quenching i n  o i l ,  and reaming.: reduct i .on of  t he  o u t s i d e  diameter: 
and machining o f  each end face  on a m u l t i - s t a t i o n  t r a n s f e r  
mach i ne. The f i n i s h e d  tci.bu1a.r cores a rp  c leaned and inspected 
f o r  su r face  de fec ts ,  d imensional  accuracy and g r a i n  s i z e  before 
packaging f o r  shipment t o  another DOE s i t e .  

I n  t h e .  Machining f ired, t h e  rods  a r e  . c u t  i n t o  b.lanl::s, heat-  
t r e a t e d  and machined t o  f i n a l  s i ze .  The machined cores a re  
stamped f a r  i d e n t r f  i c a t i m n ,  degreased, p i c k l e d  . i n  n i t r i c  ac id ,  
r i n s e d ,  and inspec ted  f o r  su r face  de fec ts ,  d imensional  accuracy, 
and g r a i n  s i z e .  

- -7- 



2 . 1 . 6  Recovery P l a n t  ( P l a n t  8) 

Uranium r e c y c l e  m a t e r i a l s  f o r  p r o c e s s  o p e r a t i o n s  a t  FMFC and 
elsewhere a r e  s o r t e d ,  c a l c i n e d ,  s c r e e n e d ,  m i l l e d ,  and blended a s  
n e c e s s a r y .  Recycled m a t e r i a l s  c o n t a i n i n g  m e t a l l i c s ,  o i l ,  and 
g r a p h i t e  must be r o a s t e d  ( c a l c i n e d )  t o  o x i d i z e  these components. 
I n  a d d i t i o n ,  waste s l u d g e s  from t h e  General Sump a r e  processed 
here.  Recoverable  m a t e r i a l  i s  s e n t . b a c k  t o  P l a n t s  2 1 3  and w a s t e s  
a r e  drummed ans s t o r e d .  S e v e r a l  f u r n a c e s  a r e  u s e d  f o r  t h i s  
purpose: a r o t a r y  k i l n ,  t h r e e  m u l t i p l e - h e a r t h  v e r t i c a l  f u r n a c e s ,  
and two small s i n g l e - h e a r t h  f u r n a c e s .  

Uranium r e c y c l e  m a t e r i a l s  of d i - f f e r i n g  z3*U enrichments must 
b e  k e p t  s e g r e g a t e d .  throughout t h e  p r o c e s s  and w h i l e  i n  s t o r a g e .  

2 . 1 . 7  P i l o t  P l a n t  

T h i s  u n i t  of t h e  FMFC production complex has a wide range of 
c h e m i c a l - m e t a l l u r g i c a l  p r o c e s s  equipment f o r  smaller  q u a n t i t i e s  
of uranium or thorium products.  I t  i s  p r i n c i p a l l y  used f o r  han- 
d l i n g  enriched uranium f e e d  m a t e r i a l s  c o n t a i n i n g  up to 10 p e r c e n t  
Z S q J ,  S a f e  geometry s o l v e n t  e x t r a c t i o n  columns a r e  u s e d  f o r  
ur an i u m  pur i f i c a t  i on . 

The F i l o t  Pl: . . it  has a l s o  been u t i l i z e d  f o r  t h e  i n f r e q u e n t  
p r o c e s s i n g  of thorium. The p l a n t  can produce p u r i f i e d  thorium 
n i t r a t e ,  thorium o x a l a t e ,  thorium m e t a l ,  and t h o r i a  g e l  (hydrated 
o x i d e ) .  Thorium p r o c e s s i n g  i n c l u d e s  a complete s o l v e n t -  
e x t r a c t i o n  r e f i n i n g  s y s t e m ,  a multi-tanl:: system f o r  p r e c i p i t a -  
t i o n ,  s e v e r a l  f i l t e r s ,  an oven-drying system, atmospheric f u r -  
naces f or dehydrat.ion and metal reduct  i @n , vacuwri f u r n a c e s  f o r  
d e z i n c i n g ,  and a l l  a u x i l i a r y  s y s t e m s ,  i n c l u d i n g  m i l l i n g ,  d u s t  
c a l l  ect  i on, and sawing . 

Equipment not used f o r  thorium p r o c e s s i n g  i s  a v a i l a b l e  f o r  
s u c h  o p e r a t i o n s  a s  m e t a l l i c  s h o t  p r e p a r a t i o n ,  plasma-spraying i n  
i n e r t  atmosphere, s a l  t -bath h e a t - t r e a t i n g ,  and high-temperature 
g a s - s o l i d  r e a c t i o n  ( r e d u c t i o n  of UF, t o  UFs) .  

2 . 1 . 3  S p e c i a l  P r o d u c t s  F l a n t  ( P l a n t  9 )  

O p e r a t i o n s  i n  t h i s  p l a n t  i n v o l v e  p r o c e s s i n g  uranium rrletal 
p i e c e s  l a r g e r  i n  s i z e  than t h o s e  processed i n  t h e  Metals  Produc- 
t i o n  and M e t a l s  F a b r i c a t i o n  p l a n t s .  Ingot  s i r e s  range from 11 t o  
1-3 i n  ( 2 8 - 3 3  c m )  ii-. diameter and weigh u p  t o  1925 l b s  (873 k g ) .  

A d e c l a d d i n g  o p e r a t i u n  ( Z i r n l o  p r o c e s s )  i s  a l s o  performed i n  
this p l a n t .  R e j e c t  f u e l  elements  from t h e  c l a d d i n g  o p e r a t i o n  of 
r e a c t o r  s i t e s  a r e  processed t u  remove t h e  j a c L e t  m a t e r i a l s  t h a t  
encase t h e  uranium metG1 f u e l  elements.  Clad elements a r e  i m -  

mersed i n  a s o l u t i o n  of  h y d r o + l u a r i c  a c i d  to d i s s o l v e  the J a c k e t  
and t h e  u n a f f e c t e d  I-tran1i-m metal c o r e s  a r e  recovered f o r  r e u s e .  

\' 



2.2 Hazardous Waste ManaQement 

I 
S o l i d  and l i q u i d  low l e v e l  r a d i o a c t i v e  wastes a re  Qenerated t - 

a t  t h e  FMPC. The f a c i l i t i e s  f o r  hand l i ng  t h e  wastes a re  d i s -  
cussed b e l  ow. 

2.2.1 S o l i d  Waste F a c i l i t i e s  

Noncombustible low l e v e l  r a d i o a c t i v e  s o l i d  wastes generated 
a t  FMPC are  drummed f o r  o f f - s i t e  d i sposa l .  The uranium conten t  
o f  these wastes i s  regarded as below economic recovery l e v e l s .  

Contaminated combust ib le  s o l i d  wastes a r s  ba led o r  drummed 
awa i t i ng  t h e  a v a i l a b i l i t y  o f  s u i t a b l e  i n c i n e r a t i o n  or  d isposa l .  
Contaminated waste o i l s  and so l ven t  a r e  s t o r e d  i n  drums o r  b u l k  
tan1.s a w a i t i n g  t h e  a v a i l a b i l i t y  of t h e  DOE TSCA i n c i n e r a t o r  i n  
Oak. Ridge, Tennessee. 

1 

F i l t e r  cake, from P l a n t  8, r e s u l t i n g  f rom t h e  f i l t r a t i o n  of  
r a f f i n a t e s  and sludges accumulated i n  General Sump tanks, i s  now 
s to red  i n  drums a w a i t i n g  process ing f o r  o f f - s i t e  d isposa l .  

2.2.2 L i q u i d  Waste F a c i l i t i e s  

L i q u i d  wastes a r e  generated t o  some degree i n  every opera- 
t i o n  a t  FMPC. T h e  t h r e e  branches o f  t h e  l i q u i d  waste stream sre :  
process waste, s a n i t a r y  siswage, and storm water. 

-. -. _. 1 Fxqcess Wast_e 

m 
c 

.l .l ,-? 

c i l l  o f  t h e  major process areas have i n d i v i d u a l  t reatment  
f a c i l i t i e s  capable o f  p r e t r e a t i n g  t n e  l i q u i d  wastes t h a t  a re  
p e c u l i a r  t o  t h a t  p a r t i c u l a r  process step.. I n  these p l a n t  t r e a t -  
ment u n i t s ,  almost a l l  o f  t h e  r a d i o a c t i v e  m a t e r i a l s  i n  t h e  wastes 
are  removed as f i l t e r  cake processed f o r  recovery of  Uranium 
v a l u e s .  T h e  f i l t r a t e  produced i s  sent  t o  t h e  General Sump. 

P h y s i c a l l y  t h e  General Surhp is a c o l l e c t i o r i  .o f  v e r t i c a l  
t a n k s  o f  v a r i o u s  s i z s s ,  ptumps, p i p i n g ,  and va l ves ,es tab l i shed  on 
a. cc ln t ro l l ed  pad. I t  i s  desiqned t o  f a c i l i t a t e  t h e  t r a n s f e r  and 
s torage o f  l i q u i d  wastes w i t h i n  and d ischarge from t h e  tankage 
c omp 1 ex . The tankage complex . i s  designed f o r  bo th  grab and con- 
t i nebus  sampling. C o n t r o l s  a re  s imp le  b u t  adequate. The pad is 
equipped w i t h  i t s  . own sump and dra inage t renches t o  handle any 
leaks c)r acc iden ta l  s p i l l s .  

T h e  process wastes from t h e  v s r i n u s  p roduc t i on  p l a n t s  and 
s e r v i c e  f a c i l i t i e s  a r e  - rece ived a t  t h e  General Sump, assayed, and 

I f  a c e r t a i n  segregated or  s e l e c t i v e l y  combined as requ i red .  
waste exceeds d i s c a r d  s p e c i f i c a t i o n s ,  i t  is sent  t o  t h e  Re f ine ry  



f o r  recovery o f  uranium values. 

A c i d i c  r a f f i n a t e s  f rom t h e  r e f i n e r y  e x t r a c t i o n  process a r e  . 

segregated, 
s o l i d s  removal by f i l t r a t i o n  on r o t a r y  yacuum f i l t e r s .  

n e u t r a l i z e d  w i t h  CaO, and then pumped t o  P l a n t  8 f o r  

I 
n 
I 
I 
I 
I 
L 
I 
I 

Most o the r  uranium-bearing wastes a r e  ad jus ted  f o r  t h e  pH 
w i t h  ca lc ium oxide. t o  o b t a i n  a maximum p r e c i p i t a t i o n  of rad ioac-  
t i v e  m a t e r i a l ,  and s e t t l e d  and decanted i n  successive s teps p r i o r  
t o  supernatant l i q u o r  d ischarge t o  t h e  r i v e r .  The s e t t l e d  
s ludges a re  a l s o  t r a n s f e r r e d  t o  P l a n t  8 f o r  f i l t r a t i o n .  

Before d ischarge from t h e  General Sump t o  t h e  Wet Chemical 
Waste P i t  o r  t o  t h e  Miami R iver  a l l  l i q u i d  wastes a re  sampled t o  
determine concen t ra t i ons  and t o t a l  con ten t  o f  r a d i o a c t i v e  
mater i a1 5 .  

Waste s l u r r i e s ,  i n c l u d i n g  n e u t r a l i z e d  r e f i n e r y  r a f f i n a t e ,  
General. Sump s l u r r y ,  and s l a g  leach s l u r r y ,  a re  f i l t e r e d  on 
r o t a r y  vacuum f i l t e r s  i n  F l a n t  8. The f i l t e r  cake s o l i d s  a r e '  
c u r r e n t l y  s t o r e d  i n  drums on c o n t r o l l e d  s to rage pads f o r  ship-. 
ment f o r  o f f  - s i t e  d i  sposal . The s o l  i d s - f  r e e  f i 1 t r a t e  i s  pumped 
t o  P i t  5 f o r  subsequent d ischarge t o  t h e  Great Miami R iver .  

-.. -. L .  2 Sani t a r v  Sewaqe .? 7 -cI 

The s a n i t a r y  waste c o l l e c t i o n  arid t reatment  system 15 com- 
p l e t e l y  separated from t h e  process waste system. Urani  u m  con- 
taminat ion  o c c ~ t r s  o n l y  through t h e  p l a n t  laundry  and showers: 
however, most o f  t h e  uranium 1 5  removed i n  t h e  normal s a n i t a r y  
sewage t reatment  arid captured i n  t h e  s ludge, which i s  d r i e d  and 
r-oasteil i n  Flan+- S f o r  recovery  o i  iuranium values. 

2.2.2.3 Stqrm Water 

It i s  p o s s i b l e  f o r  uranium t o  en ter  t h e  s t o r m  water system 
throvgh acc iden ta l  s p i l l s  o r  p ic lctp o f  s e t t l e d  p a r t i c u l a t e s  f r o m  
s t a c l  emmission5. Con t ro l  and recovery o f  spills is made pos--  
s i b l e  through d i v e r s i o n  f a c i l i t i e s ,  and a newly i n s t a l l e d  storm 
water lagoon w i l l  p r o v i d e  f o r  r e t e n t i o n  and s e t t l i n g  of  s i t e  run 
E f f  a 

I 
. 

2.2.3 Waste Manaqement St r -a teq ies 

The o v e r r i d i n g .  s t r a t e g y  f o r  hand l i ng  contaminated and' non- 
cuntaminated wastes a t  t h e  FMFC i s  t h e  m i n i m i z a t i o n  of waste 
p raduc ts  coupled w i t h  t h e  cos t  e f f e c t i v e  d i s p o s i t i o n  of  t h e  
waste5 i n  a manner t h a t  i s  env i runmenta l l y  smtnd. Inherent  i n  
waste management e f f o r t s  i s  t h e  i n t e n t  t o  meet o r  exceed ap- 
p l i c a b l e  h e a l t h  and s a f e t y  , environmental  p o l l u t i o n  c o n t r o l ,  and 
f iL&RA standards.  

. .  

I 
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2 . 2 . 3 . 1  Low-Level Radioactive/Hazardous Mixed Wastes 

Low-Lqvel Radiclactive/Hazardo~is M i x e d  Waste6 a r e  a small  
f r a c t i o n  of t o t a ' l  FMPC waste  management a c t i v i t i e s .  There are 
t h r e e  ( 3 )  main approaches f o r  handling and d i s p o s i t i o n  of  t h e s e  
materi a1 s. F i r s t ,  a l l  wastes  of  t h i s  t y p e  are  r e c e i v e d ,  
h a n d l e d , .  t r e a t e d ,  and s t o r e d  i n  c o n t a i n e r s  compatible  with the 
m a t e r i a l s  being s t o r e d .  A l l  c o n t a i n e r s  a r e  p r o p e r l y  l a b e l e d ,  
s t a c k e d  and maintained f o r  s a f e  o p e r a t i o n  of the c o n t a i n e r  
sto'rage f a c i  1 i t y .  

Second, where p o s s i b l e ,  low-level  r a d i o a c t i v e / h a = a r d o u s  
m i x e d  wastes  a r e  c h e m i c a l l y  t r e a t e d  t o  m i n i m i z e  t h e i r  hazardous 
q u a l i t i e s .  A s  an example, t h i s  i s  c u r r e n t l y  being accomplished i n  
a p l a n t  t e s t  for t h e  conversion of barium c h l o r i d e  t o  barium sctl- 
f a t e .  

Third,,  Radioactive/Hazardous , M i x e d  Wastes which cannot be 
converted t o  non-harzardous forms a r e  s t o r e d  u n t i l  f i n a l  d i s p o s i -  
t i o n  can be arranged.  C h a r a c t e r i z a t i o n  and volumes of w a s t e s  
s u i t a b l e  f o r  hazardous waste i n c i n e r a t i o n  have been i d e n t i f i e d .  
FMFC waste m a t e r i a l s  have been placed on t h e  , l . i s t  of feed s ~ ~ i r c e s  
f o r '  t h e  @a):: Ridge Operation TSCA I n c i n e r a t o r  which w i l l  become 
o p e r a t i o n a l  ii-. 1987. A l t e r n a t i v e  d i s p o s i t i o n  arrangements a r e  
a l s o  being made should t h e  s t a r t - u p  of ' t h e  0s.C:: Ridge,  Tennessee 
TSCA i n c i n e r a t o r  be d e l a y e d .  

2 . 2 . 3 . 2  Low-Level H a d i o a c t i v e i T o x i c  M i x e d  Wastes 

The FMFC h a s  dr-vms of s o l v e n t  s t i l l  tlottoms and s l u d g e s  t h a t  
a r e  s l i g h t l y  rontaminated with I-tranlI-im a.nd F C E ' s .  A r  r am g emen t s 
1-i3ve been . made t o  p l a c e  t h e s e  wastes onto t h e  w a i t i n g  l i s t  of 
feed m a t e r i a l s  f o r  t h e  @a!:: R i d g e ,  Tennessee TSCA I n c i n e r a t o r .  I n  
the event  t h a t  use of the ,TSCA Incinatcor becomes d e l a y e d ,  a r -  
rangements a r e  a l s o  being made t o  c o n s i d e r  a l t e r n a t i v e s  f o r  t h e  
d i s p o s i t i o n  o f  t h e s e  waste  m a t e r i a l s .  

-11- 



3.0 IDENTIFIChTION OF WASTE STREAMS 

3.1 Process Waste Streams 

Many of t h e  FMPC process components generate a number o f  
waste streams. Genera l ly ,  these wastes a r e  bo th  s o l i d s  and l i q -  
u ids ,  r a d i o a c t i v e  and non-radioact ive,  and o f t e n  mixed. Table 1 
presents  a l i s t i n g  of s i x t y - f i v e  (65) i d e n t i f i e d  waste streams a t  
t h e  FMPC. Other i n f o r m a t i o n  prov ided on t h e  t a b l e  i n c l u d e s  a 
waste stream d e s c r i p t i o n ,  annual volume of m a t e r i a l  generated and 
t h e  FMPC M a t e r i a l  Code ( a c c o u n t a b i l i t y  number). 

Wlth t h e  i n f o r m a t i o n  prov ided i n  t h e  f i r s t  f o u r  columns o f  
Table 1 ,  an a n a l y s i s  of each waste stream was conducted t o  de te r -  
mine i f  t h e  waste would be considered hazardous i n  l i g h t  o f  t h e  
process or m a t e r i a l  p r o p e r t i e s  (Subpart A o f  40 CFR, 
262.11). The a n a l y t i c a l  sequence fo l l owed  i s  g iven  below: 

A. 

B. 

C. 

A P P l  Y n9 

Is t h e  waste excluded under r e g u l a t i o n  40 CFH, 
261.4? 

Is t h e  waste l i s t e d  as a hazardous waste under 
p a r t  D o f  40 CFR, P a r t  261 (an a n a l y s i s  may be 
ducted t o  demonstrate t h a t  a waste is 
hazac-3octsi 7 

P a r t  

Far t 

Sub 
con- 

n o t  

I f  t h e  waste i s  no t  l i s t e d  as a hazardous waste i n  
Subpart D of  40 CFR, F a r t  261, t h e  operator  must 
determine whether t h e  waste i s  i d e n t i f i e d  i n  Sub- 
p a r t  C o f  40 CFR, F a r t  261 by e i t h e r :  

1. TE=t ing accord ing t n  methods s e t  f o r t h  i n  Sub- 
p a r t  C of  40 CFR, F a r t  261 o r  eqi_t ivalent ap- 
proved methods under 40 CFH 260.21; or 

2. App ly ing  knowledge rlf t h e  c h a r a c t e r i s t i c s  o f  
t h e  waste i n  l i g h t  o f  t h e  m a t e r i a l  o r  process 
used. 

t h e  f i r s t  c r i t e r i a ,  t h e  waste w a . ~  cr~mpared t o  t h e  
l i s t  o f  excluded m a t e r i a l s  under r e g u l a t i o n  40 CFR, F a r t  251.4. 
O f  t h e  65 wastes, 12 were found on t h i s  exc lus ion  l i s t .  These 
wastes w i l l  n o t  r e q u i r e  a d d i t i o n a l  sampling and a n a l y s i s  f o r  a 
RCRA deter  mi n a t  i on. 

Second, t h e  waste was compared t o  t h e  l i s t  o f  i d e n t i f i e d  
hazardous wastes presented i n  4'C) CFH, F a r t  261. O f  t h e  .6S wastes 
i d e n t i f i e d  a t  t h e  F M F ' L ' ,  f o u r  ( 4 )  a r e  considered hazardous and 
w i l l  n o t  undergo f u r t h e r  a n a l y r i s  i n  t h e  sampl ing program. 

. .. . .  .~~ . ~ . .  . . . .  . ~ .  . . . .  . . . .  . -  - ~ ..- 

For t h e  remain ing  45' waste streams, f i n a l  hazardous waste 
de terminat ions 'have n o t  been made a t  t h i s  t ime  dL;e t o  t h e  l a c k  of 
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t e s t  d a t a  or d a t a  r e s u l t i n g  from unapproved 
Sampling methodologies f o r  these wastes  
Table  1 .  Further waste  sample a n a l y s i s  by 
w i l l  t a k e  p l a c e  f o r  t h e  f i n a l  determination 

€PA t e s t i n g  methods. 
have been provided i n  
approved €PA methods 
of haz a r  dous st a t  us. 

A p r i o r i t y  ranking f o r  sampling was e s t a b l i s h e d  f o r  these 49 
waste streams t o  determine which should b e  sampled f i r s t .  
P r i o r i t i e s  of  high ( A ) ,  medium (El), and low (C) were a s s i g n e d  t o  
t h e s e  streams with t h e  high ( A )  p r i o r i t y  streams t o  b e  sampled 
f i r s t .  T h i s  ranking was based on t h e  f o l l o w i n g  waste stream 
parameters: 1 )  volume of waste  g e n e r a t i o n ,  2) s c h e d u l e  of next  
g e n e r a t i o n  of each waste stream; 3 )  p o t e n t i a l  of each stream t o  
c o n t a i n  hazardous characteristics/constituents, and 4) r e s u l t s  of 
p r e v i o u s  sampling.  

3 . 2  Stored Wastes ’ 

Wastes from o h s i t e  o p e r a t i o n s  a r e  p r e s e n t l y  s t o r e d  i n  drums 
u n t i l  a p p r o p i a t e  S l a n s  f o r  d i s p o s a l  a r e  f i n a l i z e d .  The number of 
waste drums l i s t e d  i n  T a b l e  2 i s  d i v i d e d  i n t o  p r o c e s s  and general  
wastes.  S u f f i c i e n t  information i s  not a v a i l a b l e  a t  t h i s  time, t o  
make a f i n a l  RCRA d e t e r m i n a t i o n ,  t h e r e f o r e  a sampling program 
w i l l  be i n i t i a t e d .  A s p e c i f i c  number of drums:, i n v e n t o r y  quan- 
t i t i e s ,  product m a t e r i a l ,  and l o t  numbers w i l l  b e  s e l e c t e d  f o r  
the,  waste  c h a r a c t e r i z a t i o n  sampling-  program. 

Drummed p r o c e s s  waste  o r i g i n a t e s  f r o m  t h e  waste streams 
i d e n t i f i e d  i n  Table  I. Drums of .depleted waste or  waste o t h e r -  
wise scheduled f o r  d i s p o s a l  i n c l u d e s  r a f f i n a t e ,  s l u d g e  l e a c h  
c a k e ,  d e p l e t e d  r e s i d u e ,  o t h e r  remelt  m e t a l ,  and a l i m i t e d  quan- 
t i t y  of waste r e c e i v e d  from another DOE f a c i l i t y .  There a r e  ap- 
p r o x i m a t e l y  3:5,0(:)0 drums of t h i s  c l a s s i f i c a t i o n  of waste.  T h e  
genera l  drummed waste i n c l u d e s  g l o v e s ,  g l a s s ,  c o n c r e t e ,  and other 
products  s e g r e g a t e d  i n  the p r o c e s s i n g  f a c i l i t i e s .  Appr.oximately 
25CW drums of t h i s  mater i a1 i s  onsi t e .  

A sampling program w i l l  b e  conducted t o  c h a r a c t e r i z e  t h e  
s t o r e d  waste  drums. Inventory d a t a  w i l l  b e  analyzed t o  d e v e l o p  
an adequate  samplir4 program by d i r e c t  drum sampling or sampling 

f i n a l  d e t e r m i n a t i o n  of t h e  hazardous s t a t u s  of t h e s e  wastes w i l l  
b e  made f o l l o w i n g  r e c e i p t  of t e s t  d a t a  gathered during the waste  
anal y t l c a l  program. 

apprclpiate production runs w h e n  waste  i s  being generated.  A 
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TFiPLE 2 

AF'FROXIMATE WASTE DRUM I N V E N T O R Y *  

DRUMS MATER I ALS 

F r o c e s s  waste: 
K a f f i n a t e ,  s l u d g e  l e a c h .  
c a k e ,  e t c .  

II 
Gener a1 waste: 

Gloves, glass, concrete ,  etc. 2 , 45:) 

T o t a l  7 7  , 250 

I 
*Apri  1 1986-excludes recoverab le  inventory  



4.0 KECOMMENDAT I ONS 
1. 

I 
I . .  

I 
I mats. 

Because o f  t h e  u n c e r t a i n  hazardous n a t u r e  o f  many of  t h e  
waste streams .at  t h e  FMPC, a d e t a i l e d  sampl ing program w i l l  be 
designed and i n i t i a t e d .  I n fo rma t ion  gathered d u r i n g  t h i s  sam- 
p l i n g  program w i l l  be u t i l i z e d  t o  make t h e  de terminat ion  o f  a l l  
waste streams. I n  a d d i t i o n ,  i t  w i l l  be used i n  t h e  Remedial In-  
v e s t i g a t i o n  and F e a s i b i l i t y  S tud ies  (RIIFS) t o  be completed l a t e r  
i n  t h i s  compliance program. 

Sampling o f  waste 's t ream m a t e r i a l  w i l l  be conducted as 
d e t a i l e d  i n  a work p l a n  t o  be submit ted t o  EPA by October 15, 
1986. Th is  p l a n  w i l l  i d e n t i f y  t h e  scope of a c t i v i t i e s  t o  be con- 
ducted i n c l u d i n g  sampling schedule, sampling l o c a t i o n s ,  sampling 
methodologies, l a b o r a t o r y  t e s t  procedures, sample cha in  o f  cus- 
tody,  q u a l i t y  assurance .program, and a n t i c i p a t e d  r e p o r t i n g  f o r -  

I. 

4.1 Samplinp Schedule and Locat ions  

Upon EPA approval  o f  t h e  work p lan ,  sampling o f  t h e  iden-  
t i f i e d  process waste streams w i l l  be conducted. Since t h e  
f a c i l i t y  i s  n o t  designed t o  produce a l l  waste streams on a con- 
t i nuous  bas i s ,  waste sampling w i l l  be scheduled as t h a t  waste 
stream i s  qenerated. The sampling p r i o r i t y  es tab l i shed  i n  Table 
1 w i l l  be fo l lowed.  

Sampling of  s t o r e d  wastes w i  11 be conducted conch- ren t l y  
w i t h  t h e  p r i o r i t y  waste streams. mentioned above. Th is  sampling 
program w i l l  b e  de.velcaped w i t h  c o n s i d e r a t i o n  f o r  t h e  phys i ca l  
l o c a t i o n  and a c c e s f a b i l i t y  of t h e  dri-ms, o r  i f  poss ib le ,  u t i l i z a -  
t i  on c1.f. a product  i on waste stream to ct laracter  i ze dr-ummed waste. 

I t  is a n t i c i p a t e d  t h a t  a l l  sampling w i l l  be completed w i t h i n  
one year f rom the da te  of t h e  EFA approved worl p lan .  

4 .2  Sampl inq  Methodoloqies 

Speci f 1 c method01 og ies  and anal  si 5 procedures f o r  each 
i d e n t i f i e d  waste stream w i l l  comply w i t h  requi rements o f  40 CFR 
161 Subpart C and a p b r o p r i a t e  appendices as presented i n  Table 1. 
The sampling a n a l y t i c a l  methodologies presented i n  Table 1 w i l l  
form t h e  b a s i s  o f  t h e  work p l a n  t o  be developed. S t a t i s t i c a l  
conf idence w i l l  be considered f o r  t h e  adequacy o f  samplinq each 
process waste stream and s t o r e d  waste. 

The f o l l o w i n q  methods w i l l  be used t o  conduct t h e  a n a l y s i s  
of t h e  waste streams i d e n t i f i e d  i n  Table 1. 



I 

Ana lys i s  Methods - C h a r a c t e r i s t i c s  of  Hazardous Waste 

T I  TLE 

I g n i  t a b i  1 i t y  

C o r r o s i v i t y  

METHOD NO. 
( E F ' A ~ A S T M )  

E x t r a c t  t on Procedure Tox 1 c i  t y  Test 1310 (meta ls)  

-.-=- I Acid D iges t i on  of  S1 Ltdges -* 0 d 0 

7 - 7 -  Acid D i g e s t i o n  of  O i l ,  Grease o r  Gas _I (-1 .) f-) 

Halogenated V o l a t i l e  Organics 80 1 (1) 

Non-Halogenated V o l a t i l e  Organics 80 1 5 
3 

I 
I 
I 

Aromat i c Vo1 a t i  l e  Organics 8 (1) 2 (1) 

Polynuclear  Aromatic Hydrocarbons 8 1 (I)(:) 

Mixed Wastes i U - I s o t ~ p ~ s )  

D 
4. Z Qual  i t y  Assurance 

The approach and methods o f  q u a l i t y  a 5 5 ~ r a n c e  w i  11 i n c l u d e  
t h e  f o l l o w i n g  f a c t o r s :  

I 
I 
I 
I . .  

I- 

A. L!A o r g a n i z a t i o n  and r e s p o n s i b i l i t i e s :  
B. Representat ive sampl ing procedures; 
C .  Chain o f  custody procedures and documentati  Qn; 

D. Znstriument c a l i b r a t i o n  procedures; 
E. G n a l y t i c a l  procedures: 
F. Data a n a l y s i s ,  r e p o r t i n g  and reco rd ing  proredures;  
G. I n t e r n a l  QC checl : :~ :  

. H .  Performance a.nd system a.ctdi ts: 
I. F r e v e n t i v e  maintenance procEdures; and 
J. S p e c i f i c  procedures t o  r o u t i n e l y  assess p r e c i s i o n ,  ac- 

curacy,  cc~mp 1 e t  eness, c o m p a t i b i l i t y  and repre-  
sen ta t  i veness. 

These qual  i t y  assurance pr'crgrams-proCedc!res w i l l  b e  I-ts,ed t o  
ei-~=~!re t h a t -  a l l  in fgr -mat ion,  da ta  and r e s u l t i n g  dec i s ions  com- 
p l e t e d  under t h e  work p l a n  w i l l  be a p p r o p r i a t e  f o r  t h e  F\'CKF( 
deter.trii n a t i  on. 

- .  . . _  ~ . . .  . ~ 

-28- 



I 
RESPONSE TO FFCA ‘I 

Item A.2 Commence a hazardous waste analysis program for materials in 
the landfill and going to the incinerator. f 

Response: Materials in the landfill (Pit No. 4) will be characterized by 
the sitewide RI/FS. 
(CIS), which is a part of the RI/FS, will specifically 
investigate the pit area at the FMPC. The CIS was initiated 
in March, 1986. A comprehensive workplan is currently being 
prepared for the CIS. Tentatively, the site investigation o f  
the pit area (indluding sampling of the landfill contents) is 
scheduled to be initiated in September of 1986. 

Operation of the incinerator (oil burner) at the FMPC was 
discontinued by WMCO on May 7, 1986 as a result o f  an internal 
audit o f  the facility. No waste materials are currently being 
incinerated at the burner. Waste oil inventories, slated for 
future incineration at the facility, will be sampled and sent 
to an analytical lab for testing. All samples will be 
analyzed for hazardous characteristics and selected hazardous 
constituents. Analytical results on the waste oil samples 
will be provided to USEPA after receipt and approval by the 
DOE. 

The Characterization Investigation Study I 
I 
I 
I 
I 
1 

Operation of the incinerator will not resume without the 
specific authorization of the DOE. 

I 
I 



Item A.3 

RESPONSE TO FFCA 

Update the operating records . . . pursuant to 40 CFR 265.73 
and 265.309. 

Response : In accordance with 40 CFR 265.73, General Facility Standards, 
the operating records of each RCRA facility at the FMPC 
include a copy of the Part B application, which contains waste 
descriptions and maps showing the location of waste stored or 
disposed on site. In addition, the operating record format 
has been revised to meet the requirements of 40 CER 265.73. 

Attached (Att. A.3-1) is a sample of the newly drafted 
hazardous waste receipt/transfer log, which will record the 
EPA Hazardous Waste Code, physical state, and description of 
the method(s) used to treat, store, or dispose of the 
material. This log will be employed at all FMPC RCRA 
faci 1 i ti es . 
40 CFR 265.309 requires that for hazardous waste landfills, an 
operating record be maintained which includes a map of'each 
cell and a listing o f  the contents and approximate location o f  
each hazardous waste type. The FMPC facility o f  concern is 
Pit 4. Attachment A.3-2 describes, to the extent known, the 
quantities and location of hazardous waste within Pit 4. 

. 

Attachments: A.3--1 Revised Material Receipt/Transfer Log 

A.3-2 Landfill (Pit 4) Operating Hi'story 
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RESPONSE TO FFCA 

Item A.3 Update the operating records . . . pursuant to 40 CFR 265.73 
and 265.309. 

Response : In accordance with 40 CFR 265.73, General Facility Standards, 
the operating records of each RCRA facility at the FMPC 
include a copy of the Part B application, which contains waste 
descriptions and maps showing the location o f  waste stored or 
disposed on site. In addition, the operating record format 
has been revised to meet the requirements o f  40 CFR 265.73. 

Attached (Att. A.3-1) is a sample of the newly drafted 
hazardous waste receipt/transfer log, which will record the 
EPA Hazardous Waste Code, physical state, and description of 
the method(s) used to treat, store, or dispose of the 
material. This log will be employed at all FMPC RCRA 
faci 1 i ties. 

40 CFR 265.309 requires that for hazardous waste landfills, an 
operating record be maintained which includes a map of 'each 
cell and a listing of the contents and approximate location o f  
each hazardous waste type. The FMPC facility o f  concern is 
Pit 4. 
quantities and location of hazardous waste within Pit 4. 

. 

Attachment A.3-2 describes, to the extent known, the 

Attachments : A. 3 - 1 
A.3-2 Landfill (Pit 4) Operating History 

Rev i sed Mater i a1 Recei pt/Transfer Log 
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Attachment A.3-2 

LANDFILL (PIT 4)  OPERATING HISTORY 

Pit No. 4 at the FMPC was constructed in 1960 at a cost of $35,716. The pit 
was constructed by excavating into the underlying blue clay strata to provide 
an impervious material for lining the pit walls and bottom. A minimum of 12 
inches of compacted clay was added to line the inner slopes of the pit walls. 
The maximum depth of Pit 4 was 24 feet with a total volume of 53,000 cubic 
yards. 

Pit No. 4 was employed as a dry chemical pit at the FMPC. 
material from miscellaneous FMPC operations was trucked out to the pit, dumped 
from a concrete pad, and pushed into the pit by a bulldozer. 
collected in Pit No. 4 was drained to Pit 3 until it became filled in 1977. 
Currently, rainwater collected at Pit 4 is conveyed to either FMPC Pit 5 or 
Pit No. 6 and cycled through the waste treatment ponds. 

The pit has received the following low level radioactive wastes: process 
residues, scrap graphite, non-burnable trash and asbestos. Records show Pit 4 
to contain approximately 3,000,300 kg of uranium and 61,700 pounds of thorium. 
Between May, 1981 and April, 1983, Pit No. 4 received approximately 23,500 
pounds of uranium contaminated eutectic salts containing barium chloride. No 
detailed inventory or residue location map exists for the materials stored in 
Pit 4. 

RCRA groundwater monitoring wells have been constructed at Pit 4. Currently, 
one round of groundwater samples have been collected and analyzed for 93 
radiological and chemical parameters. 

Dry solid residue 

Rainwater which 

Pit No. 4 is currently inactive. 
facility. 

No materials are presently deposited in the 

. 
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RESPONSE TO FFCA 

1 
I 
E 

I 
I 

Item A . 4  

Response : 

Include the printed fu l l  name and signature of  the person 
receiving hazardous waste and the date. 

Hazardous wastes received a t  the FMPC from RMI are also 
contaminated w i t h  uranium, and are therefore c lass i f ied  as 
mixed waste. This material i s  shipped under two manifests - 
one for nucl ear materi a1 s accountabi 1 i t y  and one for hazardous 
material. Manifests are signed by the transportation 
personnel who receives the shipped drum(s). The completed 
manifest will include the printed fu l l  name, and signature of 
the receiver, and the date of receipt.  The sequence of events 
for receiving hazardous waste shipments is  outlined i n  the 
following attachment. 

Attachment: Sequence o f  Events for Handling Hazardous Waste Receipts. 

-91 - 



I SEQUENCE OF EVENTS FOR HANDLING HAZARDOUS WASTE RECEIPTS 

1) The Shipper calls ahead o f  the shipment and informs FMPC o f  the hazardous 
waste to be shipped. 

2) FMPC checks with the personnel involved with the hazardous waste if space 
is available to receive the waste. 

3) After the shipment is approved by the FMPC, the shipment is sent. 

4) Transportation at the FMPC receives and checks the shipment. Transporta- 
tion also signs the manifest. 

5) The original manifest is sent back to the shipper and copies are sent to 
all plants which will be involved with the hazardous waste. Transporta- 
tion keeps a copy for their records. 

r. 
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I 
P RESPONSE TO FFCA 

Item A.5  Update the f a c i l i t y  closure plan t o  r e f l ec t  the year the 
f a c i l i t y  expects t o  begin closure. 

Response : The following addition has been proposed for  the FMPC hazardous 
waste f a c i l i t y  closure plan: 

EXPECTED YEAR OF CLOSURE 

The FMPC i s  assumed t o  always remain under the permanent care 
of the U. S. DOE or  other authorized federal agency. The 
hazardous waste units l i s t e d  i n  this submittal ( w i t h  the 
exception of P i t  4 )  will be necessary t o  plant operations 
as long as present DOE missions are carried out a t  the s i t e .  
The closure plans presented herein represent par t ia l  closure 
or closure of a contingency nature necessary t o  meet the 
intent  of  RCRA regulations. Final closure of the units will 
occur as part of decontamination and decommissing the en t i r e  
FMPC f a c i l i t y .  Current DOE planning studies project produc- 
t ion ac t iv i t i e s  a t  the FMPC for a t  l ea s t  50 years. The year 
2035 may, therefore, be used as an estimated date of closure 
for  the FMPC hazardous waste units. 

I 



RESPONSE TO FFCA 
I 
t Item A.6 Collect runoff from the active portions of the landfill . . . 

Response : A plan for the interim control of surface runoff from P i t  4 has 
been devel oped and implemented (see attached). 

Attachment: Report - "Landfill ( P i t  4) Interim Surface Water Runoff Control 
P1 an" 
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LANDFILL (P IT  4) 

INTERIM SURFACE PLAN 

RUNOFF CONTROL PLAN 
f 

. 



I 
1. 
1 TABLE O F  CONTENTS 

1.0 INTRODUCTION 

1 2 . 0  AFFROACH AND OBJECTIIJES 

3. i:) METHODS 

4 .0  OTHER CONS I EEHED GES I G N  GLTERNAT I V E S  I 
'I. i:) SUPFACE WATER C U N  TA I NPlEN T STRATEGY 

J .  1 S u r f  a c e  Water Funcrf f Ana lys i s  
J . -  Berm Containment Area 
5.1: F e r i p h e r a l  Road D i t ches  
c - 1 ~ 4  Adequacy t o  C o n t r o l  Runoff 

5. 5 Maintenance Frcjcedures 

E 

L- --, 

5. i:) CONCLUS I GINS 



1. (:) INTRODUCTION 

The Department of. Energy (DOE) ,  as t h e  f a c i l i t y  l a n d f i l l  
opera tor ,  i s  r e q u i r e d  t o  a.dopt procedures t o  " C o l l e c t  run -o f f  
from t h e  a c t i v e  p o r t i o n s  of t h e  l a n d f i l l  as r e q u i r e d  by t h e  
Resource Conservat ion and Recovery Act (RCRA) 40 CFR 265.3:)2(b) ' I .  

Other requi rements a re  a l s o  a p p l i c a b l e  t o  su r face  water c o n t r o l  
a t  t h e  l a n d f i l l  ( F i t  4 ) .  The r e g u l a t i o n s  s t i p u l a t e :  

a )  The owner o r  opera tor  must design, cons t ruc t ,  operate,  
and ma in ta in  a run-on c o n t r o l  system capable o f  p reven t ing  f l o w  
onto  t h e  a c t i v e  p o r t i o n  of t h e  l a n d f i l l  d u r i n g  peal:: d ischarge 
from a t  l e a s t  a 25-yea.r s torm (451 CFR 265.502 C a l ) :  

b )  The owner 3 r  opera tor  must design, c o n s t r u c t ,  operate and 
main ta in  a r u n o f f  management system t o  c o l l e c t  and c o n t r o l  a t  
l e a s t  t h e  water volume r e s u l t i n g  from a 25 year,  24 hour storm 
( 4 0  CFH 245.352 Cbl); and, 

c )  C o l l e c t i o n  and h o l d i n g  f a c i l i t i e s  (e.g., .tanks or basins,  
assoc iated w i t h  run-on and r u n o f f  c o n t r o l  systems must be emptied 
or o therw ise  managed e x p e d i t i o u s l y  a f t e r  storms t o  ma in ta in  
design c a p a c i t y  o f  t h e  system (40 CFR 245.332 Ccl). 

The l a n d f i l l  ( F i t  4)  ( F i g u r e  l j  occupies an area o f  approximately 
-.& acres 1.ocated i n  the, nor thwest  p o r t i o n  o f  t h e  f a c i l i t y .  The 
l a n d f i l l  is l oca ted  between F i t  6 and F i t  3 and was used t o  d i s -  
pose o f  s o l i d  waste f rom t h e  process ing f a c i l i t v .  The l a n d f i l l  
i s  n o t  c u r r e n t l y  a c t h e  and has  teen p a r t i a l l y  bacl::f i l l e d ,  graded 
and covered w i t h  fill m a t e r i a l .  The l a n d f i l l  i s  known t o  have 
rece ived  an EP t o x i c  (Earium) hazardous waste and is c u r r e n t l y  
be ing s t u d i e d  t o  determine whether t h e  s i t e  con ta in5  o ther  har-  
ardous wastes a5 def ined b y  HCHA. Dur ing t h e  e v a l u a t i o n  process, 
t he  operator- has etaopted water c o n t r o l  management procedures t o  
min imize p o t e n t i a l  o f f s i t e  su r face  water impacts and t o  comply 
w i t h  RCHA su r face  water c o n t r o l  design t r i t e r i a .  

.3 c 

Drsinaqe p a t t e r n s  l n  t h e  Waste F i t  Storage k rea  a r e  i l l u s t r a t e d  
~n F i g u r e  1. The major - i t y  ef  s u r i a r e  r u n o f f  f rom t h e  p i t s ,  pads, - . .  

and berms i n  t h i s  area i s  r o u t e d  i n t o  t h e  C lea rwe l l  where i t  i s  

-35- 
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h e l d  p r i o r  t o  d ischarge t o  t h e  Great Miami R iver .  However, water 
f rom t h r e e  o f  t h e  f o u r  smal l  dra inage bas ins  i n  t h e  Waste P i t  
Storage Area i s  conveyed to Faddy’s Hun a t  t h e  t h r e e  p o i n t s  as 
shown on F i g u r e  1; t h e  f o u r t h  dra inage bas in  empties i n t o  the  

s 

n 
1. 

Clearwe l l .  

The HI/FS c u r r e n t l y  underway on t h e  Waste F i t  Storage Area w i l l  
recommend remedial  a l t e r n a t i v e s  f o r  these t h r e e  smal l  sub-basins. 
Under normal cond i t i ons ,  r u n o f f  from F i t  4 f o rmer l y  f lowed t o  t h e  
C learwe l l :  however, t h e  dra inage d i t c h  i s  n o t  adequately s i zed  t o  
con ta in  t h e  f l o w  from a 25 year storm from bo th  F i t  4 and t h e  
r e s t  o f  dra inage bas in  C. I n  order  t o  comply w i t h  t h e  r e q u i r e -  
ment o f  40 CFR 265.302 ( b ) ,  an ex te rna l  berm has been cons t ruc ted  
t o  segregate and c o n t a i n  r u n o f f  f rom P i t  4 f o r  separate r o u t i n g  
through t h e  waste t reatment  p i t s  t o  t h e  C learwe l l .  

The f o l l o w i n g  demonstrates t h a t  t h e  l a n d f i l l  is designed, cnn- 
s t r u c t e d  and managed i n  accordance w i t h  DOE/EFA su r face  water 
r u n o f f  compliance agreement c r i t e r i a  and a p p l i c a b l e  RCRA regu la -  
t i o n s .  

1 

2.0 AFFHOGCH AND O B J E C T I V E S  

Surface water p r o t e c t i o n  i s  an i n t e g r a l  component o f  t h e  o v e r a l l  
design and opera t i on  o f  t h e  l a n d f i l l .  The pr imary  mechanism cf 
water reSoUrCe p r o t e c t i o n  w i l l  be s t r i c t  adherence t o  t h e  f o l -  
low ing  p l a n  t o  segregate,  con ta in ,  and convey p o t e n t i a l - l y  con- 
tamin ina ted  stormwater r u n o f f .  W i th in  t h e  immediate area o f  t h e  
l and f  i 1 1 ,  stormwater r u n o f f  may be contaminated o r  unronta.minated 
depending on t h e  area I dra ined.  Stormwater handled as a con- 
taminated waste i n c l u d e s  a l l  rc!n-off t h a t  has t h e  p o t e n t i a l  f o r  
d i t -ect  con tac t  w i t h  suspected hazardot-is m a t e r i a l  o r  res idue  and 
o the r  unexposed waste w i t h i n  t h e  1 andf i 1 1 .  Uncon t am i na t ed 
.;tctrmwater generated above o r  ad jacent  t o  t h e  l a n d f i l l  w i l l  be 
corit*eyed o r  d i r e c t e d  around t h e  l a n d f i l l  ( P i t  4 ) .  

i rIE e.: 1 s t i n g  s u r f  ace water c o n t r o l  s t r a t e g y  f o r  t h e  1 andf 11 1 ( F i  t 
4 )  1 5  based on t h e  f o l l o w i n g  assumptions: 

1 .  The c o n t r o l  system is designed t o  c o n t r o l ,  con ta in  and 
t r e a t  t h e  t o t a l  and peak f l o w  from t h e  25 year 24 hour storm 
event; 

2. The system i s  designed t o  d i v e r t  uncontaminated sur face 
water r u n o f f  from t h e  25 year 24 hour storm, around t h e  l a n d f i l l ;  
and 

t i a i  for -  su r face  wa.ter i n f i l t r a t i o n .  

-36- 



3.  (1) METHODS 

The l a n d f i l l  su r face  water c o n t r o l  p l a n  15 designed i n  accordancE 
w i t h  s tandard design p r a c t i c e s .  The de terminat ion  of  peak d i s -  
charge f l o w  r a t e s  was based on Technical  Fc tb l i ca t ion  ( T F - ~ I : ) ) ,  
where t h e  r a i n f a l l  depth f o r  t h e  25 year 24 hour storm event was 
est imated t o  be 4,s inches. The procedures used t o  determine 
peak and t o t a l  f l o w  r a t e s  of r u n o f f  a r e  those c - n t a i n e d  i n  t h e  
SCS Na t iona l  Engineer ing Handbook, Sec t ion  4, Hydrology (NEH-4) ; 
and SCS Technical  Release 55, Urban Hydrology- f o r  Small 
Watersheds ( T R - 5 5 ) .  

D i t c h  volume c a l c u l a t i o n s  were 2ased on t h e  SCS method assuming 
t h e  s o i l s  w i t h i n  t h e  s tudy area resemble t h e  h y d r o l o g i c  s o i l  
group C i n  r u n o f f  response. The r u n o f f  curve  numbers (HEN) used 
were ob ta ined from TH-55, assuming t h e  composite land use c lass -  
i f i c a t i o n  i s  r a t e d  as pasture-poor cover. The a n a l y s i s  y i e l d e d  
HCN's  o f  68 t o  89 f o r  va r ious  areas based on antecedent soil 
mois tu re  c o n d i t i o n  I 1 1  (Satura ted  S o i l s ) .  

The .adopted su r face  water design f e a t u r e s  a re  as fo l l ows :  

h'i-~.n--on Cont ro l  5; There a re  t w r J  run-on c o n t r o l s  i n  p lace  a t  P i t  
3 .  They c o n s i s t  o f :  

1. A s e r i e s  o f  dra inage ditci-ies which d i v e r t  run-on a lonq 
the  east and South s ides  o f  t h e  F i t .  These d i t c h e s  prevent  run-  
on a f  su r face  f l o w  f rom adjacent  access roads, from F i t  b and 
tram ctndevelgped land t o  t h e  south o f  P i t  4. The d i t c h e s  w i l l  
convey t h e  peal f l o w  trom a 25 year 2 4  hour storm event where 
su r face  water + low v e l o c i t i e s  a re  equal t o  o r  l e s s  than 3.G f e e t  
per second. 

2 .  Fin approx imate ly  4 +Got h i g h  ea r the rn  berm l o c a t e d  a lonq 
t h e  n o r t h  .end wes% s i d e s  o f  P i t  4. Th is  berm prevents  run-on t o  
F i t  4 i r o m  the eastern  s ides  o f  Pits T and 5. E 
F:vnoff Con t ro l s :  There a re  t h r e e  r u n o f f  c o n t r o l s  i n  p lace  a t  F i t  J 4. They c o n s i s t  of:. 

1. An i n t e r n a l  dra inage system formed b y  placement of wa.ste 
and cover m a t e r i a l  t o  min imize ponding w i t h i n  P i t  4. I f  ponding 
of su r face  water ( p r e c i p i t a t i o n )  dcles occur ,  s tanding water is 
pumped t o  P i t  5 o r  5 f o r  i n c l u s i o n  i n  -the FMPC waste water t r e a t -  
merit f lows.  The system w i l l  . c o n t r o l ,  con ta in ,  and convey t h e  
pe3l:: f tows and t o t a l  rl-tnof f f rom t h e  25 year 24 hour storm event. 

E 
t 

2 A t w o  ~ f o o t  per imeter  . rtrerm .- el-g.yati-gn qr~ tr le -584 .f.oot_- .. 
~ 

ronF;ccr-)---berm arzctnd -the l a n d f i l l  l o c a t e d  t o  convey, c o n t a i n  and 
. t r e a t  su r face  wat'er. The per imeter  containment term i s  l o c a t e d  t o  i -37- 
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J .  0 SLJRFGCE WATER CONTAINMENT STRATEGY 

con ta in  r u n o f f  f rom t h e  northwest corner  of t h e  l a n d f i l l  where 
r u n o f f  f rom i n s i d e  t h e  p i t  boundary occurs.  The berm l o c a t i o n  
and design i s  based on t h e  "worst-case" assumption t h a t  t h e  area 
w i t h i n  t h e  berm i s  impervious and where a l l  r a i n f a l l  w i t h i n  t h i s  
dra inage area i s  c o l l e c t e d  i n s i d e  t h e  berm. 

3 .  A sump and p o r t a b l e  sump Pump t o  convey c o l l e c t e d  s u r f a c e  
water f l o w  from w i t h i n  t h e  per imeter  berm dra inage area t G  e i t h e r  
F i t  5 o r  t h e  t h e  Dry Residue P l t  No. 6 f o r  l n c l u s l o n  i n  t h e  FMFC 
waste water t reatment  f lows.  

4.0 OTHER CONS I DEPED D I SIGN .LTERNAT IVES 

Sur face water r .unoff  c o n t r o l  p lann ing  a c t i v i t i e s  inc luded an 
eval  u a t  i on of t h e  f e a s i b i l i t y  o f  l i n i n g  t h e  e x i s t i n g  l a n d f i l l  
area. Th is  a l t e r n a t i v e  was e l i m i n a t e d  because. t h e  e x i s t i n g  
l a n d f i l l  has rece ived  hazardous waste and may r e q u i r e  a d d i t i o n a l  
s t u d i e s  p r i o r  t o  c l o s i n g  t h e  f a c i l i t y .  I f  a l i n e r  is i n s t a l l e d ,  
%he e.;-: i sti ny topoqraphic  sc!rf ace woctl d r e q u i r e  ex tens ive  g rad i  nq, 
and w&ld r e q u i r e  t h e  placement of m a t e r i a l  s u i t a b l e  t o  serve as 
t h e  l i n e r  foundat ion.  If a l i n e r  is i n s t a l l e d ,  a d d i t i o n a l  
n la te r i a l  w i l l  be r e q u i r e d  t o  anchor t h e  l i n e r ,  a f t e r  which a 
sl-!r-face water c o n t r o l  p l a n  would have t o  be adopted. Since cu r -  
r e n t  l a n d f i l l  s i t e  c h a r a c t e r i z a t i o n  s t u d i e s  a re  r e q u i r e d  t o  
comply w i t h  t h e  s igned Federal  F a c i l i t y  Compliance Agreement, t h e  
i n s t a l l a t i c r - o  of a 1 i n e r  cou ld  perclctde +u r thEr  s t u d i e s  and cocrld 
preempk the  adopt ion of an ' a l t e r n a t i v e  waste m i t i g a t i o n  and/or 
c l o s u r e  p lan .  

A storm , :+ te r  containment s t r a t e q y  has been adopted f o r  t h e  d i s -  
turbed i - i d f i l l  area. The e x i s t i n g  topoqraphy e f f e c t i v e l y  d r a i n s  
t o  a sump l o c a t e d  i n  t h e  southwest corner  o f  t h e  l a n d f i l l  (F igu re  
- , .  I n  a d d i t i o n ,  i n  areas t h a t  a re  no t  i n t ' e r n a l l v  dra ined w i t h i n  
the  l a n d f i l l ,  p o t e n t i a l l y  contaminated su r face  water r u n o f f  trcm 
t h e  d is tur .bed area w i l l  b e  cc ln t ro l l ed  and conta ined by t h e  e x t e r -  
na l  berm and a sump pi-!mp. 

.-,, ., 

A l l  non-contaminated 5ctrface water w i l l  b e  d i v e r t e d  away from t h e  
l a n d i i  11 area, conveye.3 and discharged i n  accordance w i t h  ZIP- 
proved procedures. 

c 
- 6 .  1 Sirfa.ce Water Runoff A n i l y s i s  

' r i l e - -  = > - . - i t  t7.. -. ITI- water c o n t r b l  s-tra.tegy assumes iill water f a l l i n g  wi+.i+in 

the  p i t  is conveyed t o  t h e  s~~rnp l o c a t e d  i n  t h e  soc!thwest corner  

. - 
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of t h e  l a n d f i l l .  I n  the event of a 25 year 24 hour storm, ap- 
p rox ima te l y  0.90 ac re  f e e t  ( 294,O(:)O g a l l o n s )  w i l l  be c o l l e c t e d  
i n  t h e  p i t  where t h e  depth o f  t h e  water i n  t h e  p i t  w i l l  be ap- 
p rox ima te l y  1.5 t o  2.0 f e e t .  

The "worst  case" scenar io  is based 'on t h e  f o l l o w i n g  c a l c u l a -  

a 
f 
I t i o n s .  

R a i n f a l l =  4.5 inches  

DrZinage-AreT=-2.3 acres 
.- Hunof f = 1CK) X - . - __  ~ 

The sump has a c a p a c i t y  t o  contain.  approx imate ly  1.5 acre  f e e t  
p r i o r  t o  d ischarg ing  t o  t h e  adjacent  drainage. 

5.2 Berm Containment Area 

The 1 andf i 11 berm containment area is designed t o  c o n t r o l  su r face  
water r u n o f f  from t h e  area  between t h e  l a n d f i l l  and Wet Chemical 
P i t  .No. 5 (F igu re  2 )  where su r face  water f rom t h e  l and  f i l l  cover 
i -s  e x t e r n a l l y  d r a i n i n g  t.0 t h e  adjacent  dra inage area. The berm 
i s  l o c a t e d  t o  c o l l e c t  s u r f a c e  water t h a t  cou ld  p o t e n t i a l l y  be 
contaminanted i n  t h e  event o f  a 25 year 24 hour s torm event. ,The 
berm is l o c a t e d  and designed t o  con ta in  t h e  t o t a l  volume from t h e  
des ign storm event and designed wi th a t  l e a s t  a one f o o t  f r e e  
board. Contained water is conveyed t o  t h e  sump area loca ted  ad- 
j acen t  t o  t h e  l a n d f i l l  i n t e r i o r  sump. 

T h e  berm containment d ra inage area is approx imate ly  0.60 acres. 
Runriff f rom t h e  design s to rm from t h i s  area i s  approx imate ly  0 . 2 3  
a c r e  +eet  (75,000 g -a l l ons j  and w i l l  have a ponded depth cf ap- 
p rox ima te l y  (:).'75-1.O f e e t .  The ponded area w i l l  have a sur face  
ar-ea o f  appro:: i matel y 0.20--0.X) acres. Water w i  11 be ponded be- 

'. h i n d  t h e  berm and pumped f rom t h e  berm containment sump and con- 
Ceyed t o  F i t  5 o r  6 (Fi .gure 2 ) .  

.I. 
I . . 

rn 
I- 
4 

I 

I 

5 . 3  F e r i p h e r a l  Road D i t c h e s  

L a n d f i l l  d i t c h e s  aPe designed w i t h  t h e  c a p a c i t y  t o  convey t h e  
peak f l o w  f rom t h e  25 year 24 hour storm event. The d i t c h e s  a re  
designed w i t h  a berm l o c a t e d  immediately ad jacent  t o  t h e  l a n d f i l l  
w i t h  d i t c h  dra inage grade l i n e s  l o c a t e d  ad jacent  t o  t h e  berm. 
Surface water f l o w  is  ccjnveyed around t h e  l a n d f i l l  and conveyed 
t h r o ~ q h  t h e  approved . d ra inage p l a n  s t r u c t u r e s .  . The peak f l ow  
f r c l m  t h e  25 year s torm f o r  t h e  dra inage area above t h e  l a n d f i l l  
i s  ext remely smal l  ( l e s s  than one ac re ) . .  S ince t h e  area i s  so 
smal l ,  t h e  d i t c h  is designed t o  convey a 2 .  c u t i c  f e e t  per  second 
peal:: f 1 o w .  Asscrmpti ons f o r  t h e  d i  tch.~,a=s-gmimg a-. tr.i.angu1 ar-.c.on.---..-- .~ ..-- 

- f - i - g u ~ t i ~ n ~ - w l t h - - 3 - i - s . l d E -  Sl-mGs~-and a. depth' of 1.C) f o o t ,  . inc1Lide: 
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Peak f l o w  = 2 c u b i c  f e e t  per secon'd 
T r i a g u l a r  D i t c h  Width = 6.0 f e e t  
D i t c h  C o n f i g u r a t i o n =  3 : l  S i d e  S l o p e s  
D i t c h  Depth= 1 . 0  feet  
Di t c h  Grade= 0.05 p e r c e n t  
Mannings Roughness C o e f f i c i e n t =  0.022 
Flow R e s u l t s  

I. 

I 
t 

l i e p t h  of .Flow=0.37 f e e t  
Flow V e l o c i t y = 4 . 8  f e e t  per second P Froude Number=2.0 

.~~ ~ ~ - __ - - 

5 . 4  AdeQLracv t o  Control  Runoff 

The L a n d f i l l  ( P i t  4 ) d r a i n a g e  c o n t r o l  plan i n c o r p o r a t e s  a s;trr~m 
water containment s t r a t e g y  c o n t r o l l i n g  surf  a c e  water r-anof f 
from t h e  l a n d f i . 1 1  d i s t u r b e d  a r e a  i n  accordance with the c r i t e r i a  
out1 i n e d  i n  40 CFR 265.302 ( b  ) . In a d d i t i o n ,  t h e  water c o n t r o l  
s t r u c t u r e s  a r e  c o n s t r u c t e d  u s i n g  standard e n g i n e e r i n g  c r i t e r i a  
and designed w i t h  a p p r o p r i a t e  freeboard and s a f e t y  f e a t u r e s .  

I 

5 . 5  Mainte.nance Frocedures 

T h e  f o l l o w i n g  r o u t i n e  maintenance a c t i v i t i e s  w i l l  be p e r i o d i c a l l y  
implemented t o  ensure t h e  l a n d f i l l  s u r f a c e  water runoff  con,trol  
s t r u c t u r e s  a r e  f u n c t i o n i n g  a s  d e s i g n e d :  

1. Conduct r o u t i n e  f i e l d  s u r v e y s  t o  i d e n t i f y  berms, d i t c h e s  
or sumps t h a t  may r e q u i r e  r e p a i r s ,  m o d i f i c a t i o n  or c l e a n i n q ;  

9 F e r i o d i c a l l y  maintain su.mp pumps, and d i s c h a r g e .  p i p e s :  

._,. - Conduct p e r i o d i c  f i e l d  s u r v e y s  of berms, d i t E h e s  where 
seeps.  or spri .ngs  have developed:  and 

I 
I 
I ' .  

4. fifter r a i n f a l l  runoff  e v e n t s ,  ensure water c o l l e c t e d  in 
p i t  s u m p s  a r e  conveyed t o  P i t  5 or 5 w i t h i n  7 2  hours a f t e r  t h e  
designed storm runoff  e v e n t .  F r i o r  t o  pumping, s u r f a c e  water 
samples w i l l '  b e  o b t a i n e d  and a n a l y z e d  'to determine whether c o l -  
l e c t e d  water may c o n t a i n  RCRA l i s t e d  hazardous waste con- 
s t i . t u e n t s .  I n  the e v e n t  l i s t e d  w a s t e s  a r e  i d e n t i f i e d ,  WMCO w i l l  
adopt an a p p r o p r i a t e  waste .control  treatment p r o c e s s  p r i o r  t o  
pumping runoff  e f f l u e n t  t o  F i t s  5 or 4. I '  
C.. 0 CONCLUS I O N 5  

T h e  s u r f a c e  water corttrol is d e s i g n e d  and c o n s t r u c t e d  t o  c o n t a i n  
a l l  s u r f a c e  water runoff  from t h e  25 year 2 4  hour storm e v e n t  and 

- - - is  -in --compli-ance -with-appl-icable KCKA-surface-water rctncsf f -con- 
t r o l  r e g u l a t i o n s  and c r i t e r i a .  3.- - -10- 



Item A . 7  

Res pon s e : 

RESPONSE TO FFCA 

Prepare and maintain onsite a written outline for a groundwater 
quality assessment program . . . 
A groundwater quality assessment program for Pit 4 has been 
prepared (see attachment). 
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GROUNDWATER QUALITY ASSESSMENT PROGRAM OUTLINE 

1.0 INTRODUCTION 

Waste Pit #4 at the Feed Materials Production Center in Fernald, 
Ohio is subject to regulations of the Resource Conservation and 
Recovery Act (RCRA). Interim status regulations (as described in 
Task A7 of the Federal Facilities Compliance Agreement (FFCA) are 
addressed by this Response which presents a Groundwater Quality 

OOCFR 265.93 fa). The intent of this Outline is to Dresent a 
__p_-Assessment- Pro ram- - Out-l-i-ne--(-GQAPO-) - -prepared--in---conformanxwi-th-- I 

groundwater monitoring program which is capable of identiiying: 

- Whether hazardous waste or hazardous waste constituents 

- The rate and extent of migration of hazardous waste or 

have entered the groundwater. 

hazardous waste constituents in the groundwater. 

- The concentration of hazardous waste or hazardous waste 
constituents in the groundwater. 

In the event that implementation of the GQAPO becomes necessary, a 
more detailed Work Plan will be developed for review and approval 
by the appropriate regulatory agencies prior to GQAPO initiation. 
This Groundwater Quality Assessment Program Outline will be 
modified as necessary to address groundwater quality in each of 
the groundwater bearing regiemes which underly Pit 4 .  

2.0 FMPC GEOLOGY AND HYDROLOGY 

The FMPC is located in a two-mile wide valley filled with glacial 
deposits. This valley parallels the Great Miami River between the 
towns of Ross and Hooven, Ohio. A generalized geologic 
cross-section for the FMPC site area is presented in Figure 1. 

- In'Late Ordovician time (approximately 4 5 0  million years 
ago) sediments which would become a predominantly 
flat-lying shale with thin interbedded limestone were 
deposited in a shallow sea. This shale (a part of the 
Cincinnatian Series) is the relatively impermeable bedrock 
which now underlies the F'MPC site area. 

- Sometime prior to, or perhaps contempcraneous .with 
--PI e i s t oc-enie- g 1 aT-ia t ioT, - a-1 a r-ge -wa t et c o ur s e 
the present-day Great Miami Rivet) cut its 

( 1 a r g e r than ___ ~ -- - 

f -12- 
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channel into this shale bedrock to a level of more than 
200 feet below that of the present-day Great Miami River. 
This approximately two-mile wide channel (informally 
called the New Haven Trough) maybe an abandoned course of . 

the ancestral Ohio River. 

- During subsequent Pleistocene glacial advances and 
retreats across the site area (Illinoisan-approximately 
300,000 years to 400,000 years ago and Wiscon- 
sinan-approximately 100,000 years ago) the New Haven 
Trough was filled with about 200 feet of glacial 
sediments. These sediments were deposited by water 
running from the margins of the glaciers and consisted 

- - -- - --mai-n-ly -of-we-1-1- -sorted-sand- and -grave-l-.--Depos-i-ted OK t o p  
of these sediments was a blanket of clay-rich, relatively 
impermeable gl.acia1 till from a more recent event. 

- Erosion by the Great Miami River and its tributaries then 
removed significant portions of the glacial till and left 
terrace remnants which stand topographically higher than 
surrounding bottom lands. The FMPC site lies on top of 
one of these terrace remnants. 

2.1 SAND AND GRAVEL AQUIFER 

Unconformably overlying the shale bedrock i s - a  sequence of highly 
.permeable sand and gravel glacial outwash deposits laid down by 
the meltwaters of receding continental ice sheets. These outwash 
deposits generally consist of an unconsolidated medium to coarse 
grained, olive brown 200 foot thick layer of sand and gravel. The 
sand and gravel layer is arranged in irregularly alternating 
layers of silty sand, medium to coarse sand, and medium to coarse 
gravel. 

In the vicinity of the Waste Pit Storage Area, this layer is 
separated into two units by a 10 to 20 foot thick layer of 
greenish-black silty clay. The FMPC production wells are 
completed below this "blue clay" layer. This blue clay layer 
underlies about 360 acres of the site and apparently occurs only 
in the vicinity of the Waste Pit Storage Area and the production 
wells. It was probably deposited in an ice marginal lake or as a 
backwater deposit of a glacial stream. The top of this "blue 
clay" layer lies about 125 feet below the land surface. 

Hydrologically, the sand and gravel above and below the "blue 
clay" layer acts as a single unit. The "blue clay" layer is not 
sufficiently extensive to act as an aquitard and no significant 
head differences exist between wells completed above and below 
this layer. 



I - 

I 
I 
I 
I 
m 
I 
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Transmissivities and hydraulic conductivities for the sand and 
gravel are reported to range from 35,000 gpd/ft to 300,000 gpd/ft 
and 270 ft/day to 370 ft/day respectively. Total porositiesahave 
been estimated at 25%. Average hydraulic gradients for the area 
measured by the USGS from water level measurements made in August, 
1982 are low and were calculated to range from 0.001 ft/ft to 
0.005 ft/ft. Using this data, the rate of groundwater movement 
(horizontal groundwater velocity) is calculated to range between 
1.1 ft/day and 9.3 ft/day. 

Figure 2 is a Dames & Moore water level contour map for the sand 
and gravel aquifer. 'This map shows that groundwater movement is 
generally to the south and east: in the area around Pit 4 .  The 

saturated and water in this aquifer occurs approximately 60 to 90 
feet below land surface depending upon surface elevation and 
thickness of till. 

2.2 GLACIAL TILL 

At the surface of the site and overlying the sand and gravel 
outwash deposits is a 20 to 50 foot thick layer of glacial t i l l  
composed of a dense, olive-gray silty clay. The till varies in 
texture and composition both laterally and vertically and contains 
lenses of poorly sorted fine to medium grained sand and gravel. 
The base of the till occurs at about elevation of 540 ft MSL and 
overlies the sand and gravel outwash deposits. 

To the west and south of the site, the silty clay till laterally 
grades into a sequence of silty sand and silt with some layers of 
silty clay. The silty clay t i l l  continuous to the north and east 
of the site and directly overlies the bedrock in these areas. In 
the lower reaches of Paddy's Run and the storm Sewer Outfall 
Ditch, the silty clay till has been eroded away and the underlying 
sand and gravel are exposed. 

-upper- 20 -to- -30 -feet - of- the--sand and -gravel--dep-o-s-its aTe--i5ot----- __ 

A saturated zone occurs within the silty clay t i l l  approximately 4 
to 9 feet below land surface in some areas of the E'MPC site. This 
saturated zone was encountered in three shallow wells around Pit 4 
(MW-lgTP, MW-21TP and MW-22TP) and is probably recharged by 
precipitation. It was not detected in test pits near well 
clusters to the east and south of the Waste Pit Storage Area. 
This saturated zone may be present because of vertical variations 
of composition and txxture of the t i l l ,  or near-surface weathering 
or desiccation induced fracturing of the till. 

\ 

Aquifer testing of this saturated zone has measured hydraulic 
conductivities of 0.2 ft/day to 2.5 ft/day with associated 
transmissivities of 3.5 gpd/ft to 150 gpd/ft. 



3.0 IDENTIFICATION OF WHETHER HAZARDOUS WASTE OR HAZARDOUS 
WASTE CONSTITUENTS HAVE ENTERED THE GROUNDWATER 

This section of the Pit 4 Groundwater Quality Assessment Program 
Outline describes the four techniques which are used to identify 
whether hazardous waste or hazardous waste contituents have 
entered the groundwater. These techniques include: statistical 
re-evaluation, well re-sampling or sampling of additional wells, 
review of operational procedures and add'itional well installation. 

a 
3.1 STATISTICAL RE-EVALUATION 

The use of the student's t-test is required for groundwater 

which assumes the data sets are random samples from normally 
distributed populations, often gives "false positives" for 

- monitor-i-ng dat-a-under --40- CFR-265- Subpart F.---However; Xh-is-test, - __.__ 

I indicator parameters. 

In the event that initial students t-test analyses of data 
obtained from quarterly RCRA sampling events indicate signif- 
icant concentrations of hazardous waste or hazardous waste 
constituents, further statistical evaluation will be conducted. 
The Wilcoxon Two-Sample Rank Sum Test will be used as a secondary 
check to evaluate the significance of statistical increase. 

I 

11 
m 
I 
D 
I 
1 
I 

The Wilcoxon Two-Sample Rank Sum Test can be used to identify if 
there is statistical difference betwen upgradient and down- 
gradient wells. This test does not assume that the data are from 
normal populations. The test does assume that the data consists 
of two independent randon samples, sample 1 from popu- lation 1 
and sample 2 from population 1 and u2 denotes the mean of 
population. The null hypothesis asserts that the two popu- 
lations equivalent, and thus under this hypothesis ul=u2. This 
test is relatively insensitive to outliers ( a value which is 
serveral orders of magnitude lower o r  higher than the majority of 
values in a set). 

A kurtosis test also can be used to test the number and location 
of wells that could be sampled if a set of data is a random sample 
from a normally distributed population. The kurtosis of a 
distribution describes its degree of peakedness or, more exactly, 
its peakedness relative to the length and size of its tails. A 
distribution that is relatively flat and has short tails is of low 
kurtosis and is said to be platykurtic. A distribution with a 
sharp peak and long tapering tails is of high kurtosis and is 
termed leptokurtic. The normal distribution is considered to be 
of intermediate kurtosis, and is said to be mesokurtic. 

A series of kurtosis ,tests, the Geary test, can be used for 
identifying i f  the sets of data for the downgradient wells are 

, random samples from normally distributed populations. 

F -46- 



The ultimate goal of the above test is to verify mathematically 
that hazardous waste or hazardous waste constituents have entered 
the groundwater. Actual implementation of the (GQAPO) as 
described in this document is contingent on the identification of 
hazardous waste or hazar.dous waste constituents have entered the 
groundwater. 

3 . 2  WELL RE-SAMPLING OR SAMPLING OF ADDITIONAL EXISTING WELLS 

Additional analytical data beyond that obtained from quarterly 
sampling at the facility may be necessary to confirm the pre- 
sence of hazardous 'waste or hazardous waste constituents materials 
in the groundwater. Wells will be resampled in order to confirm . .  

_ _  -data- accuracy--and-repeatabi-1-ity-i-f- warrantedT-- - -- -- ---- - ---- 

Extensive groundwater monitoring programs are underway at the Feed 
Materials Production Center. Associated with these programs is 
the drilling and installation of numerous specifically to monitor 
Pit 4 ,  a number of them could be sampled for this purpose. 

The number and location of wells that could be sampled to pro- 
vide supplementary groundwater quality data related to Pit 4 
cannot be specified at this time. However, wells currently are 
available both upgradient and downgradient of Pit 4 in predominant 
groundwater flow directions. Groundwater sampling will be 
conducted with strict adherence to EPA approved procedures (Ref. 
1 and 2). 

3 . 3  REVIEW OF OPERATIONAL PROCEDURES 

In the event of a statistically significant increase in water 
quality indicator criteria, a review of recent Pit 4 opera- 
tional/disposal procedures will be conducted. This review will 
help assess i f  a change in operational or disposal practices at 
the Pit o r  the site may have effected local groundwater quality. 
The review will include correlation of recently disposed waste 
with affected water quality indicators, examination of inspection 
reports and manifest or log sheets for unusual occurrences, and an 
assessment of the physical integrity of the wells reporting the 
statistically significant increase. Recent weather conditions 
also will be evaluated as well as non-E'MPC activities in the site 
area. 

I 
3 . 4  ADDITIONAL WELL INSTALLATION 

I 

Wells may be installed on-site and off-site as part of the 
Groundwater Quality Assessment Program i f  they are needed 'to 
identify whether o r  not hazardous waste or hazardous waste 
constituents have entered the groundwater. These wells would be 
placed so as to assist in the characterization of the source or 
sources of groundwater pollution. A variety of well drilling 
techniques are suitable to subsurface conditions. Two of the 
appro p r i a t e - me t hod s- us ed- s uc-c-e s s f u-1-1 y dt-- -t h FS i t e a r  e Cot a r ywas h- - -  

o r  hollow stem augers (Ref. 2). 

- -- 
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A typical well schematic is presented in Fi ure 2. Well pipe and 
screen material will be stainless steef with PVC in the 
unsaturated portion of the aquifer. Well screen slot size will be 
selected on-site according to the sediment encountered. A seal - 
with a minimum thickness of 2 feet will be installed immediately 
above the sand pack which surrounds the screen. A sand/bentonite 
mixture will be used as backfill. To prevent the inflow of 
surface water along the riser pipe, a secondary seal of grout will 
be placed at the ground surface. Protective casings with vented 
locking caps also will be installed for each monitoring well. I 
4 . 0  INDENTIFICATION OF RATE AND EXTENT OF MITIGRATION OF 

NAZARDOUS WASTE OR HAZARDOUS WASTE CONSTITUENTS IN THE 
- ~ _ _ _ _ _ ~ -  I --GROUNDWATER-- _ _ _ _  

This section of the Groundwater Quality Assessment Program Outline 
introduces the 5 techniques which are used to delineate the rate 
and extent of migration of hazardous wastes or hazardous waste 
constituents in the groundwater. The techniques that will be 
discussed are: sampling o r  resampling of wells, installation of 
additional monitoring wells, hydrologic testing of aquifer 
properties, computer modeling of contaminant transport and the use 
of geophysical surveys. 

4 . 1  SAMPLING OR RE-SAMPLING OF WELLS 

Sampling conducted during the first part of the Groundwater 
Quality Assessment Program (as outlined in Section 3 . 0 )  was 
focused in an area close to the predicted point of contaminant 
entry to groundwater. In order to define the extent of migra- 
tion of hazardous substances once they have been identified, 
additional samplng is required. A number of wells are cur- rently 
in place across the facility and surrounding area. Selected wells 
may be chosen for sampling in a attempt to delineate the 
dispersive boundaries of the hazardous substances. 

4 . 2  INSTALLATION OF ADDITIONAL MONITORING WELLS 

Many existing wells at the FMPC were placed for reasons other than 
to specifically monitor Pit # 4 .  Therefore, the installation of 
additional wells may be required. These wells would be placed at 
greater distances from the point of contaminant introduction to 
the groundwater system in order to delineate plume boundaries. 
Monitoring well drilling and installation procedures which were 
outlined in Section 3 . 4  will be followed. 

4 . 3  HYDROLOGIC TESTING OF AQUIFER PROPERTIES 

In order to estimate the rate of migration of hazardous sub- 
stances, aquifer properties need to be evaluated. Sieve analyses 
of selected aquifer sediments collected during well installation 
yield a plot of grain size distribution. A 
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characterization of the water bearing capacity of these sedi- 
ments then is possible. 

In situ hydraulic conductivity will be measured through the use of 
slug tests. During these tests, water level recovery is recorded 
in response to an instantaneous change in the volume of water in 
the well. In-situ measurements of aquifer properties averaged 
over a large aquifer volume are provided by pump tests. During 
this field test, water is pumped at a known rate from a well and 
drawdown is measure in one or more observation wells. Analyses of 
pump test data yields estimates of aquifer transmissivity and 
storativity. Other tests of aquifer properties may be conducted 
as needed (Ref. 3 6 4 ) .  

4 . 4  COMPUTER MODELING OF CONTAMINANT TRANSPORT 

A groundwater species transport model will be.used in conjunc- 
tion with quantitiative contaminant concentrations at selected 
well locations to aid in the prediction of the extent of hazardous 
wastes or hazardous waste constituents in the groundwater. The 
model also will be used to aid in the prediction of the rate and 
future extent of contamination. The hydraulic aquifer properties 
discussed in Section 4 . 3  would be used as necessary in order to 
calibrate the model to actual site conditions. 

The aquifer model will yield a continuous estimate of the plume 
.boundaries and will integrate the scattered contaminant 
concentration data points derived from the monitoring well 
sampling program. A two dimensional horizontal (plan view) 
effluent transport model has been used previously to success- 
fully model the flow system at the site. 

-~ _ _ _  _ _  - -- -_ 

4.5 GEOPHYSICAL SURVEY METHODS 

Geophysical survey methods may be effective in tracing the 
location of hazardous wastes or hazardous waste constituents in 
the groundwater. The use of these methods is contingent on the 
properties of the detected hazardous substances in the 
groundwater. A particular method will be selected after the 
completion of initial stages at the Groundwater Quality Assessment 
Programs. For example, if barium chloride salts are found to be 
present in the groundwater, either alone or in conjunction with 
other hazardous constituents, electrical resistivity methods may 
effectively define rhe plume of contamination. 

5.0 IDENTIFICATION OF THE CONCENTRATION OF HAZARDOUS WASTE OR - - 

HAZARDOUS WASTE- CONSTITUENTS IN GROUNDWATER 

Contaninant types and concentrations will be identified during. 
part of the GQAPO described in Sections 3.0 and 4 . 0 .  Selected 
initial samples collected will be anlayzed for priority pollu- 
tants and those parameters listed-in LO-CFR- 261,- Appendix-VIIL -- 
Upon c-ompletion-o-f th<se Znalyses , hazardous waste or 



hazardous waste constituents which have reached groundwater will 
be identified. Samples collected in order to define the extent of 
contaminant- migration will be tested for a series indicator 
paramenters. These paramenters will consist of those compounds ~ 

which were found in detectable concentrations during initial 
sampling. All samples will be analyzed in accordance with EPA 
laboratory protocol (Ref. 5 and 6). 

. 
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