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EXECUTIVE SUMMARY 

I; 

U 

T h i s  Task A R e p o r t  summarizes and .evaluates c u r r e n t l y  a v a i l a b l e  

i n f o r m a t i o n  and da ta  on t h e  q u a l i t y  and f l o w  o f  g r o u n d w a t e r  a t  and 

n e a r  t h e  FtlPC. I t ' a l s o  i d e n t i f i e s  ( p r e l i m i n a r i l y )  f i v e  p o t e n t i a l  

sources f o r  t h e  above b a c k g r o u n d  c o n c e n t r a t i o n s  o f  u r a n i u m  i n  t h e  

groundwater o f  t h e  t h r e e  o f f s i t e  we l l s .  

Data summarized and evaluated i nc ludes :  

o FMPC P r o d u c t i o n  and T e s t  W e l l  D a t a  - M a t e r  q u a l i t y  d a t a  

c o l l e c t e d  between 1979-83 f rom 13 o n - s i t e  p r o d u c t i o n  and t e s t  
w e l l s  were analyzed f o r  concen t ra t i ons  and trends. Three t e s t  

w e l l s  (T4, T 5  and T10)  n e a r  t h e  Waste P i t  S t o r a g e  Area 

r e p o r t e d  e l e v a t e d  l e v e l s  o f  u r a n i u m  and n i t r a t e s .  This  may 

i n d i c a t e  some p o t e n t i a l  d e g r e e  o f  h y d r o l o g i c  c o n n e c t  i o n  

between t h e  P i t  a r e a  and t h e  w a t e r  t a b l e  tapped  by  t h e s e  

we1 1s. 

o FMPC Discharge Data t o  t h e  Storm Sewer O u t f a l l  and Paddy's Run 
-These discharges were reviewed t o  e v a l u a t e  t h e i r  1 i k e l  i h o o d  

as p o t e n t i a l  uranium sources f o r  t h e  above background l e v e l s  

r e p o r t e d  i n  t h e  o f f s i t e  g r o u n d w a t e r .  The t o t a l  amount o f *  

u r a n  iuni d i scha rged  i n  waste and r u n o f f  waters between 1981-83 

from t h e  FMPC t o  these su r face  drainages, was approximately 90 

.kg. These a r e a s  have been p r e l  i m i n a r i l y  i d e n t i f i e d  .as  

p o t z n t i a l  sources f o r  t h e  e leva ted  o f f s i t e  u r a n i u m  l e v e l s  i n  

t h e  groundwater. 

o F X P C  O f f s i t e  GJater Q u a l i t y  D a t a  - D a t a  f rom 19 o f f s i t e  w e l l s  

..rere analyzed t o  assess p o t e n t i a l  impacts t o  l o c a l  u s e r s  and 

t o  g a i n  i n f o r m a t i o n  on t h e  a r e a  wide groundwater system. No 
c o n c e n t r a t i o n s  i n  o f f s i t e  w e l l s  exceeded a l l o w a b l e  D O E  

1 i rn i ts .  

E-  1 
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o Stream Sediment Sampl  i n g  D a t a  - Sediment sampling data from 
the Great Miami River, Paddy's Run and the Stom Sewer O u t f a l l  

Di tch  were evaluated as  p o t e n t i a l  sources f o r  the  o f f s i t e  

uranium concentrations. Based on the d a t a ,  Paddy's R u n  a n d  

t he  Storm Sewer Ou t fa l l  d i t c h  may contain u p  t o  9 k g  o f  

b 

- uraniiini bearing sediments i n  the f i r s t  inch of topsoil and-are -. . ~ _ _ .  

considered t o  be p o t e n t i a l  sources for  the reported o f f s i t e  

I 

II 
1 
I 
t 
1 
I 

1 eve1 s . 
o Other da t a  reviewed included pub1  ished groundwater reports,  

local regulatory agency f i l e s ,  interviews w i t h  se lec ted  FMPC 
personnel,  and  t he  r e s u l t s  of t h e  s o i l  and a i r  monitoring 
pro'graas. T h i s  d a t a  was used t o  characterize s i t e  hydrologic 
conditions a n d  to  preliminarily identify potential sources. 

As part of t h i s  report ,  an i n i t i a l  hydrologic cha rac t e r i za t ion  
was made based on a v a i l  ab l e  1 i t e r a t u r e  sources. Three groundwater 
systems are present a t  t he  F M P C :  a s u r f i c i a l  t i l l  l aye r  ( 5 0  f e e t  
t h i c k )  containing numerous water bearing pockets and layers of  sand 
and  gravel; a shallow sand and gravel aqui fe r  which occurs 60 t o  90  

f e e t  below the  l a n d  s u r f a c e ;  a n d  a deep sand and  gravel aquifer 14Cl 

feet  below the l a n d  surface vrhich is the m a j o r  regional aquifer.  The 
groundwater system most 1 ikely t o  be affected by Fi lPC operations, is 
the sur f ic ia l  t i l l  layer. This is  the system t h a t  f u t u r e  noni tor ing 
e f for t s  w i l l  be focused on. 

Five sources f o r . ' t h e  elevated l eve l s  o f  uranium i n  t h e  

groundwater have been prel iminarily identified. They are: 

o Water discnarged t o  a n d  stream sediments i n  Paddy's R u n  and  

the Storm Sewer Ditch - The sediments contain uranium c o n -  
cen t r a t ions  o f  u p  t o  240  times background, a r e  hydrogeo- 
l o g i c a l l y  upyradient of  several affected o f f s i t e  we l l s ,  and 

can ac t  as e i ther  recharge o r  discnarye areas for uraniferous 
groundwaters. ilischarged waters c a n  contain over 40 k g  o f  
uranium per year  arid these d ischarges  serve t o  recharge the 

local yround-<rater t a b l t ? .  

E 

E -2 



b\ 

o F l y  ash p i l e s  (covered a n d  a c t i v e )  - These p i l e s  r e s t  on 

uncontrolled - e a r t h ,  may C o n t a i n  Up t o  1000 k g  of  uran i u m -  

bearing flyash, and are upgradient of  affected o f f s i t e  we\ls. 

Waste Pi t  Storage Area - This area contains the largest volume 
o f  uran iurn bearing mater id1 and may be hydrogeol ogical ly - 

connected t o  onsite tes t  wells repor t ing  elevated leve ls  of  

uranium in the i r  groundwater. 

o 

r) The Plant Production Area-This area contains u p  t o  350 u g / y  of  
uranium in i ts  soi ls .  I t  i s  upgradient o f  a f fec ted  on-s i te  
wells and has available t o  i t  pathways t o  the groundwater. 

o The Scrap Metal P i l e  - This p i l e  r e s t s  in places on u n -  
cont ro l led  e a r t h ,  may contain up to 70 k g  of  uranium, and is 
upgradient o f  some of the affected on-site wells. 

, .. . 
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1.0 INTRODUCTION 

The Feed Material Production Center (FMPC) was designed and bu i l t  
f o r  the production of metallic uranium fuel cores f o r  the  Department 
of Energy's product i o n  reactors .  Uranitlm ingots are also produced, 
and thorium compounds have been produced b u t  on a smaller scale.  The 
feed material f o r  these processes include uranium ore concentrates and 

various recycled compounds and metals. These mater ia ls  can be 
processed through the following steps: refining, hydrofluorination, 
reduction t o  metal, casting and macnining. The wastes generated from 

- - .  

these processes are stored onsite i n  the waste storage area (Reference * 

Al-2)  I 

The f a c i l i t y  is .  located on a 1050-acre s i t e  i n  a rural area about 

20 miles northwest of downtown Cinc inna t i ,  Ohio (Figure 1 ) .  The 
Great Miami River i s  a b o u t  0.75 mile east of  the s i t e  and  Paddy's R u n  
flows along the western edge of the s i t e .  The production f a c i l i t i e s  
a re  or iented i n  a north-south direction and occupy approximately 136 
acres in roughly the center of the s i t e .  The topography o f  the  s i t e  
i s  r e l a t i v e l y  l e v e l ,  b e i n g  on a n  e levated p l a i n  a t  a b o u t  580 feet  
above sea level over most of  t he  production area.  The on - s i t e  l a n d  

s lopes upward north of the production area, rising t o  an elevation of 
700 feet a t  the northern edge of  the s i t e .  Elevations decrease on . the  
western edge of  the s i t e  towards Paddy's Run t o  550 feet. 

Underlying the FMPC is a b o u t  50 feet  o f  clay-rich t i l l  a n d  below 
t h i s  i s  a b o u t  '150 feet o f  sand and  gravel, the lower portion o f  w h i c h  

suppl ies  the  FMPC a n d  o ther  l o c a l  p roper t ies  w i t h  thei ' r  water 
supply. 4 network o f  t e s t  well., . located pr inc ipa l ly  i n  the waste 
storage area, a l o n g  w i t h  three production wells, have been sampled-and 
analyzed for  various parameters. Regular,. rout ine sampling and 

analyses of groundwaters from the production we1 1's began a f t e r  t h e i r  

I 
I 
I 
u . ' -  

. 

. i n s t a l l a t i o n  i n  1952. Test well sampling and analyses was in i t ia ted .  
immediately a f t e r  ins ta l la t ion  a n d  development o f  the we1 Is .  Since 
December of 1981, the salnpl i n g  program has been 'expanded to incl-ude 

1-1 



o f f s i t e  p r i v a t e  w e l l s .  Three O f  t h e s e  w e l l s  have  e x h i b i t e d  above 

backg round  c o n c e n t r a t  i o n s  o f  n a t u r a l  Uranium ( b a t ) * .  While these 

concen t ra t i ons  a r e  below t h e  maximum permissab le  c o n c e n t r a t  i o n  ( M P C )  

a l lowed f o r  water  re leased t o  an u n c o n t r o l l e d  area (1800 u g / l i t e r ,  DOE 

Order 5480.1A), concern as t o  t h e  p o t e n t i a l  s o u r c e  o f  t h i s  u r a n i u m  

b' 

_ _  resu- l  t e d  i n  -a -  -1982 - w a t e r  qua-1 i t y  s t u d y - i n - i t - i a t e d -  by  -NLO/DOE- and - 

performed on a c o n t r a c t  bas i s  by t h e  U n i t e d  Sta tes  Geo log ica l  Survey. 

W h i l e  t h e  r e l e a s e  o f  t h i s  s t u d y  i s  s t i l l  pending, i n i t i a l  f i n d i n g s  

have d e f i n e d  the  l i m i t s  o f  t h e  o f f s i t e  a rea  of concern and produced a 

p o t e n t i o m e t r i c  s u r f a c e  map. 

_ .  c 
8 

I 
The work t o  be pe r fo rmed  as p a r t  o f  t h i s  c o n t r a c t  ( i n c l u d i n g  

tasks  A, 6 and C )  has as i t s  o b j e c t i v e s  t o :  

o I d e n t i f y  t h e  source(s )  o f  t h e  above background concent ra t ions  

o f  uranium i n  the  o f f - s i t e  w e l l s ,  and 
. .  

8 

o Recommend r e m e d i a l  measures if i t  i s  d e t e r m i n e d   that^ t h e  

sou rce (s )  o r i g i n a t e  f r o m  t h e  FMPC. 

Th is  r e p o r t ,  the  f i r s t  i n  a s e r i e s  o f  3 planned repo r t s ,  reviews 

t h e  o n s i t e  f i l e  d a t a ,  r e v i e w s  d d t a  c o l l e c t e d  by f e d e r a l  and s t a t e  

a g e n c i e s ,  and p r e p a r e s  an e v a l u a t i o n  o f  t h i s  d a t a  t o  p r e l i m i n a r i l y  

i d e n t i f y  t he  sources o f  t he  above hackground l e v e l s  of  uranium i n  t h e  

o f f s i t e  groundwater. 

* N a t u r a l  u r a n i u m  ( U n a t )  i s  composed o f  equal amounts o f  a c t i v i t y  f o r  

U-238 and U-234 w i t h  a c o n t r i b u t i o n  by  t h e  U-235. On a w e i g h t  

bas i s ,  i t  i s  99.283% U-238, 0.7116% U-235 and 9.9r)54X U-234. - 

1-2 
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2.0 SUMMARY AND EVALUATION OF A V A I L A B L E  DATA 

This sec t ion  of the  Task A Report summarizes and evaluates the 
ava i l ab le  information on the q u a l i t y ,  f l o w  and  nature  o f  the  

NO s t a t i s t i ca l  analysis of  d a t a  was , groundwaters underlying the Ff4PC. 

conducted as p a r t  of t h i s  task.  Multiva-riate analyses incorporating _ _  
var i a t ions  in we1 1 l oca t ion ,  depth, concentrations of contaminants, 
a n d  time wil l  be performed a s  par t  of t he  Task C ( f i n a l  r epor t )  
e f f o r t s .  I n  preparing t h i s  s ec t ion ,  the  following sources o f  
informat ion were u t i  1 ized: 

o 
o Data available from s t a t e  and federal agency f i l e s .  
o Published geologic/hydroyeologic l i terature .  

NLO in-house f i l e s ,  permits, memos and consulting reports. 

To f a c i l i t a t e  i t s  summation and evaluation, d a t a  col lec ted  from 
each o f  these sources were combined into the sub-categories discussed 
i n  t h i s  sec t ion .  A l i s t  of  u t i l i z e d  d a t a  sources i s  provided i n  

Appendix 1. 

2 .1  FMPC Production a n d  Test !Jell !dater Qual i t y  Data 

Onsite production a n d  t s s t  well water q u a l  i t y  d a t a  have been 
collected and analyzed on d regular  bas i s  by the Health a n d  Safety 
Division since the early 1950's. This report summarizes d a t a  col lect-  
ed between 1979 and 1983. D a t a  co l lec ted  a n d  analyzed during t h i s  
t ine period i s  representative of  the q u a l i t y ,  f l o w ,  and  nature of  s i t e  
groundwater conditions f o r  the f o l l o w i n y  reasons: 

n I t  encompasses over 20 seasonal ly  induced changes i n  water 
level and q u a l i t y .  

o Waste h a n d 1  i n g  a n d  s i t e  disposal p rac t i ces  were n o t  
drastically changed during th i s  time. 

o The groundwater monitoring 'system was expanded to include 
regular  sampling o f  a d d i t i o n a l  wells i n  new areas o f  , the 
-s i te .  
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Three ons i t e  production ,and ten onsite t e s t  wells are currently 

being sampled and analyzed for natural UraniUnl on a rout ine bas i s  a t  
t he  FMPC. The locations of these wells are shown on Figure 2. Water - - - 

q u a l i t y  d a t a  collected between 1979 a n d  1983 has been plot ted i n  a 
ser ies  of graphs f o r  each well and is shown in Figure 3. 

Wells have been grouped toge ther  based u p o n  the  water bearing 
zone they t a p  and their  location relat ive t o  each other. A l l  ground- 
water elevation d a t a  has been taken from Water Treatment P l a n t  f i e l d  
notes.  Groupings were done t o  f a c i l i t a t e  data reduction, assist in 
the recognition of water quality trends for a given area of  the  s i t e ,  
a n d  t o  help el iminate possible  f a l s e  o r  inaccurate  anomal  ies .  A 

summary of the well groups and the water zone each well monitors i s  
presented i n  Table 1. 

Eva1 u a t  ion 

F r o m  a review o f  the d a t a  presented i n  Figures 3 A  t o  3F a n d  

associated well boring d a t a ,  the  f o l l o w i n g  evaluation c a n  be made 
regarding the groundwater q u a l  i t y  a t  t h e  FFIPC we1 1s: 

o blells w i t h  the hiyhest  l eve l s  o f  above background uranium 
concentrations* ( u p  t o  0.097 ~ . g / l )  were t e s t  :.Jells T - l S ,  T - 5 ,  

T - 9  and T-10. The deeper production wells (except f o r  one o r  

t w o  isolated analyses)  d o  not show a n y  consis tent  a h o v p  

background concetltrations. I n  a1 1 cases, the values reported 
were well below D O E  s tandards f o r  e f f l u e n t s  i n  water dis-  
charsed t o  an uncontrolled area ( 1 8 0 0  ug/l o f  natural uran- 
i u m ) .  

* T y p i c a l  uranium c o n c  . i t r . a t i o  s f  

O.OUO1 t o  0.01 ppm (Reference 111-3). 
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I 
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o Test wel ls  T - l S ,  T - 4 ,  T - 5  a n d  T-10 c o n t a i n  the highest  
reported levels of ni t ra tes .  As these wells are adjacent o r  

c lose  t o  the waste p i t  a r ea ,  t h i s  would indicate t h a t  these 
wells may be hydrologically connected t o  i t  and t h a t  leachate  

. containing uranium-and ' n i t r a t e s  may be migrat-ing f r om -the 

5 

0 

I 
I 

I 

waste p i t  area. 

Reported 1 evels  o f  s u l f a t e s  show no st rong agreement with 
ele-vated levels of uranium o r  n i t r a t e s  except in well T-10. 
T h i s  is a preliminary indication t h a t  there may be a degree of 

hydrologic connection between the waste p i t  area and t e s t  well 
T-10. Materials containing concentrations of  n i t r a t e s  and 

s u l f a t e s  have been disposed o f  i n  the  waste p i t  area 
(Reference Al-4). 

Plott.ed water level d a t a  tends t o  support the o r ig ina l  
grouping o f  the wells.  Plot ted water l eve l s  show c lose  
agreement i n d i c a t i n g  t h a t  wells are  ron i to r ing  equivalent 
groundwater zones. Plotted watsr leve ls  f o r  t e s t  well T - 9 S  

ind ica te  a d i f f e rence  o f  200 f e e t  i n  approximately 3 months 
time (Figure 30)  i n  early 1994. There are  n o  other  changes 
o f  t h i s  magnitude reported f o r  a n y  o f  the o the r  wells and 

these levels may be the result of  spurious lyeasurenents. 
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2.2 FMPC Discharge Data t o  Storm Sewer O u t f a l l  

The FMPC d ischarge  d a t a  t o  t h e  Storm Sewer O u t f a l l  was eva lua ted  
_. 

t o  est-ab1 ish- t h e  1 ikel- ihood -of  i t  - b e i n g  a p o t e n t - i a l - - T o u r t e  f o r  t h e  
above background concen t ra t i ons  of uranium which have been de tec ted  i n  

t h e  o f f s i t e  groundwater. 

Summary 

S t o r m  Sewer O u t f a l l  d a t a  were compi led f rom NLO Hea l th  & Safety 

D i v i s i o n  Waste Water Q u a l i t y  R e p o r t s  f o r  t h e  y e a r s  1981-1953. D i s -  

c h a r g e  f r o m  t h e  Storm Sewer O u t f a l l  o r i g i n a t e s  i n  t h e  p l a n t ' s  Produc- 

t i o n  Area. R a i n f a l l  c o l l e c t e d  f rom r o o f s ,  n o n - c o n t r o l  l e d  pads ,  and 

open g r o u n d  area d r a i n s  southward and i s  c o l l e c t e d  a t  t h e  Storm Sewer 

L i f t  S t a t i o n  ( F i g u r e  2). Th is  l i f t  s t a t i o n  i n t e r c e p t s  s t o r m  sewer 

f l o w s  and pumps c o l l e c t e d  water th rough  t h e  process e f f l u e n t  l i n e  t o  a 

combined o u t f a l l  a t  t h e  Great I l i a m i  R i ve r .  The i n i t i a l  p o r t i o n  o f  a l l  

r a i n f a l l  ( a n d  ' t h e  most  p o t e n t i a l l y  contaminated from process opera- 

t i o n s )  i s  handled i n  t h i s  manner (Reference A1-2 ) .  Once t h e  c a p a c i t y  

o f  t h e  l e f t  s t a t i o n  i s  exceeded, excess w a t @ r  i s  d i v e r t e d  t o  t h e  S t o r m  

Sewer O u t f a l l .  

The f l o w  d a t a  shown i n  T a b l e  2 a r e  f o r  p e r i o d s  o f  e x c e s s i v e  

r u n o f f  r e s u l t i n g  from 

c a p a c i t y  o f  t h e  Storm 

a re  d i v e r t e d  - d i r e c t l y  

empt ies i n t o  a na tu ra  

ra instorms.  When such events occur,  t h e  pumping 

Sewer L i f t  S t a t i o n  i s  exceeded and r u n o f f  waters 

t o  t h e  Storm Sewer O u t f a l l  P i p e .  T h i s  o u t f a l l  

g u l l y  which subsequent ly d r a i n s  t o  Paddy's Run. 
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Evaluat  ion 

I 
I 
1 
I 
1 
B 

A s  c a n  b e  seen f r o m  t h e  d a t a  presented i n  Table 2 ,  t h e  uranium 

d i scharged  v i a  t h e  Storm Sewer O u t f a l l  P ipe i s  l i k e l y  t o  be a s o u r c e  

o f  t h e  above b a c k g r o u n d  c o n c e n t r a t i o n s  o f  u r a n i u m  i n  t h e - o f f s i t e  . 

groundwater. Over t h e  p a s t  t h r e e  yea rs  approx imate ly  90 k g  o f  uranium 

hav2  been d i s c h a r g e d  t o  t h i s  s u r f a c e  d r a i n a g e .  T h i s  q u a n t i t y  o f  

uranium WOlJld account f o r  t h e  c o n c e n t r a t i o n s  c o n t a i n e d  i n  t h e  S to rm 

Sewer D i t c h  s e d i m e n t s  ( s e e  S e c t i o n  2 . 6 ) ,  and a r e  g r e a t  enough t o  

s i g n i f i c a n t l y  i n f l u e n c e  o f f s i t e  groundwater q u a l i t y .  

I n  p r i o r  y e a r s ,  p a r t i c u l a r l y  i n  t h e  1 9 5 0 ' s  and e a r l y  1960's, 
S i g n i f i c a n t l y  g r e a t e r  q u a n t i t i e s  o f  uranium were re leased  t o  t h e  s torm 

sewer (Reference A1-30). E a r l i e r  d ischarges would a l s o  be c o n t r i b u t -  

i n g  t o  t t ie  uranium concen t ra t i ons  found i n  d i t c h  s e d i m e n t s  ( S e c t i o n  

2 .5 ) .  G i v e n  t h e  r e s u l t s  o f  t h e  l a s t  t h r e e  y e a r s ,  t h e  S t o r m  Sewer 

O u t f a l l  appears  t o  be a c o n t i n u i n g  u r a n i u m  c o n t r i b u t o r  t o  d i t c h  

s e d i m e n t s  dnd a p o t e n t i a l  source f o r  t h e  o f f s i t e  groundwater uranium 

concen t ra t i ons .  

. .  

2.3 ! ) ischarge t o  Paddy's R u n  I 

I 

. . 

L i a t e r  q u a l i t y  da ta  f rom Paddy's Run was a l so  eva lua ted  t o  assess 

i t s  p o t e n t i a l  as a source f o r  t h e  above b a c k g r o u n d  u r a n i u m  concen-  

trat ions i n  . the o f f s  i t e  groundwater. 

There are no d i r e c t  d ischarges f rom t h e  FMPC t o  Paddy's Hun. The 

w a t e r s  ~f 2addy's Run, however, a re  r e g u l a r l y  sampied by  FMPC H e a l t h  

and S a f e t y  D i v i s i o n  personnel a t  3 l o c a t i o n s :  Route 126; W i l l e y  Road; 

and rlew Haven 2oad. These w a t e r  s a m p l i n g  s t a t i o n s  a r e  shown on 
F i g u r e  4. The a n a l y t i c a l  r e s u l t s  of t t ie w a t e r  sampl ing f o r  uranium 

between 1979 and 1983 a re  summarized i n  T a b l e  3. U n t r e a t e d  S u r f a c e  

r u n o f f  w a t e r s  a r e  d i scha rged  i n d i r e c t l y  t o  Paddy's Run v i a  t h e  Storm 

Sewer h t f a l l  d i t c h .  This  d i scha rge  and i t s  i n f l u e n c e  on Paddy's Run 
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w a t e r  q u a l i t y  a r e  d i s c u s s e d  in. S e c t i o n  2.2. S t ream sed iment  d a t a  c 
I 

1 
I 
I 
I 
1 
I) 

1 
8 
I 
I 
I 
I 

c o l l e c t e d  i n  Paddy's Run i s  d iscussed i n  Sec t ion  2.6. 

D u r i n g  p e r i o d s  o f  h i g h  g r o u n d w a t e r ,  Paddy' s Run probably  does 

r e c e i v e  l o c a l  seepage from t he  waste p i t  area on t h e  west s i d e  o f  t h e  

FMPC. - -  - - __  - - - - - - - - - - - _ _  - 

E v a l u a t i o n  

T a b l e  3 su'mmarizF?s t h e  r e s u l t s  of uranium a n a l y t i c a l  da ta  f rom 

w a t e r  samples  t a k e n  f r o m  t h r e e  l o c a t i o n s  i n  Paddy ' s  Run. The 

f o l l o w i n g  e v a l u a t i o n  c a n  b e  made f r o m  t h e  d a t a  p r e s e n t e d  i n  t h i s  

t a b l e :  

o Natura l  upstream concen t ra t i ons  (and q u a n t i t i e s )  o f  uranium i n  

Paddy's Run su r face  waters  f l ow ing  i n t o  t h e  FMPC have remained 

c o n s t a n t  ( o r  s l  i g h t l y  decreased) between 1979 and 1983. These 

concent ra t  ions a r e  cons i s t e n t  w i t h  n a t u r a l  backg round  1 eve1 s 
r e p o r t e d  i n  t h e  1 i t e r a t i i r e  (Reference A1-8) and i n d i c a t e  t h a t  

no o f f s i t e  u r a n i u m  s o u r c e s  ( e i t h e r  n a t u r a l l y  o c c u r r - i n g  o r  

man-made) a re  p resen t  i n  t h e  upstream dra inage area o f  Paddy's 

Run. 

o Annual a v e r a g e  c o n c e n t r a t i o n s  o f  u r a n i u v  repor ted  f ro l l i  t h e  

W i l l e y  2oad i3r idge s t a t i o n  range from 0.016 p p r  L O  0.112 ppm 

w i t h  a g e o m e t r i c  mean (be tween  1974, and 1933) o f  O.040 ppri. 

Th is  i s  a 10 f o l d  inc rease over  n a t u r a l  ( b a c k g r o u n d )  concen-  

t r a t i o n s .  S ince t h i s  s t a t i o n  i s  downstream o f  the  confluence 

w i t h  t h e  S t o r m  Sewer O u t f a l l  d i t c h ,  a p o r t i o n  o f  t h e s e  

c o n c e n t r a t  i o n s  and q u a n t i t i e s  i s  a t t r i b u t a b l e  t o  discharges 

f rom t h e  Storm Sewer O u t f a l l .  F low r a t e s  and c o n c e n t r a t i o n  

d a t a ,  however ,  a r e  n o t  a v a i l a b l e  upstream o f  t h i s  p o i n t  t o  

measure exact  amounts. Sediment samples taken upst ream o f  t h e  

c o n f l u e n c e  w i t h  t h e  S to rm Sewer o u t f a l l  c o n t a i n  d p O W t r i C  

mean o f  6 1  ppin uranium (Sec t ion  2.6, and Table 6 8 ) .  
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0 Average annual concentrations reported a t  the New Haven Road 
s ta t ion  indicate t h a t  uranium concentrat  ions in P a d d y ' s  R u n  

water h a v e  been increased approximately 3 t o  4 tiines over 
natural background, downstream of  the FMPC. These con- 

- - - - - - - -centcations are s t i l l  below -DOE -standacds..- _ _  - 

o Based on the concentrations ( a n d  q u a n t i t i e s )  f o r  uranium a t  
t h e  Ui l ley  Road and New Haven Road s t a t i o n s ,  the  surface 
waters of Paddy ' s  Run (downstream of i ts  confluence w i t h  the  
storm sewer outfall  di tch)  may be acting as a potential source 
fo r  the above background concentrat ions of  uranium i n  t he  
o f f s i t e  groundwater. 

2 . 4  Offsite Water Q u a l i t y  Data  

O f f s i t e  water q u a l i t y  da t a  was reviewed as an aid i n  under- 
standing the movements of groundwater .off o f  and adjacent t o  the  FMPC 
f a c i l  i t y  a n d  t o  eva lua te  potent ia l  impacts to downgradient users o f  
groundwater containing above background concentrations of  uranium. 

Summary 

Of f,s i t  a t e r  u a l i t y  d a t a  i n  t he  v i c i n i t y  of the F t I P C  i s  
summarized i n  Figures 4A a n d  48. Tile l o c a t i o n  o f  nineteen o f f s i t e  
i n d u s t r i a l  a n d  domestic wells currently being monitored by the. Health 
& Safety Division of  the FMPC is shown on Figure 4. Table 4 provides a 
1 i s t i n g  o f  the  ava i l ab le  information f o r  each well .  Groupings o f  
wells are based on the i r  proximity t o  each other,  t he i r  estimated 3 r  

known depth a n d  general l o c a t i o n  re la t ive t o  the Ff4PC production and 

waste .disposal areas. 

Regular m o n t h l y  sampling of  we 
1982 w i t h  Groups 1 a n d  2 b e i n g  added 
sampl i n g ,  and s ta r t ing  i n  1973, the 

1s i n  Groups 3 through 7 began. i n  

i n  August, 1933. ? r i o r  t o  FPlPC 

O h i o  Departinent o f  Hta l  t h  p.'riod- 
i c a l l y  sampled seven of these same o f f s i t e  wellS f o r  radiologicdl 
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5 
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and o t h e r  water  q u a l i t y  i n d i c a t o r s .  

presented i n  t a b u l a r  'form i n  Appendix  2. 
r e s u l t s  are c o n s i s t e n t  w i t h  t h e  FMPC analys is .  

The r e s u l t s  of t h i s  sampling a re  

I n  g e n e r a l ,  t h e  Oh io  DOH 

Eva1 u a t  ion 

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

O f f s i t e  w a t e r  q u a l  i t y  d a t a ' w a s  eva lua ted  t o  determine i f  t h e r e  

a re  concen t ra t i ons  above t h e  a l lowed l i m i t -  and t o  use' a v d i l a b l e  w e l l  

l o g  i n f o r m a t i o n  as an a i d  i n  understandiny t h e  movements o f  ground- 

waters o f f  o f  and ad jacen t  t o  t h e  FWC. 

I 
1- 
I 
I 
I 
I 

c 

F i g u r e s  4A t h r o u g h  4B p r e s e n t  t h e  r e s u l t s  o f  t h e  m o n i t o r i n g  

program f o r  uranium (u  n a t u r a l )  c o n c e n t r a t i o n s  i n  o f f s i t e  w e l l s .  The 

C o n c e n t r a t i o n s  i n  V e l 1  O S - 1  and OS-2, which l i e  i n  a l i n e  south o f  

W i l l e y  Road, were c o n s i s t e n t l y  g r e a t e r  (by an o r d e r  o f  magn i tude  and 

more) than t h e  concen t ra t i ons  found i n  t h e  o t h e r  we l l s .  The g r e a t e s t  

above background u r a n i u m  c o n c e n t r a t i o n  o c c u r r e d  i n  We1 1 OS-1 and 

r a n g e d  f r o n  :lo t o  550 u g / l  i t e r  i n  1982, and 363 t o  578 u g / l  i t e r  i n  

1983. 

Based on t h i s  a n a l y s i s  o f  uranium values r e g u l a r l y  c o l l e c t e d  f r o m  

these w e l l s  s i n c e  1392, no concen t ra t i ons  exceeded a l l o w a b l e  l i m i t s .  

I n  a 1  1 c a s e s ,  t h e  c o n c e n t r a t  i ons  were below t h e  maximum p e r m i s s i b l e  

c o n c e n t r a t i o n  f o r  h a t  i n  water re leased to an u n c o n t r o l l e d  a rea .  That 

1 i m i t  i s  6x10  - 7  uCi/ml o r  1800 u y / l  as  quoted f r o m  DOE Order 5480.1A 

(Reference A l - 8 ) .  

S u b s u r f a c e  i n - f o r m a t  i o n  f r o m  t h e  o f f s  i t e  we1 1 was o f  1 i m i t e d  

va lue.  Eleven o f  t h e  w e l l s  had d r i l l e r ' s  l o g s  a v a i l a b l e  and the  very 

g e n e r d l  n a t u r e  o f  t h e s e  l o g s  (e.yl,  0 -30  f e e t - s a n d  w i t ?  c l a y  and 

I 
I 

g r a v e l )  prec luded any immediate c o r r e l a t i o n  w i t h  o n s i t e  w e l l s .  I n  . 

a d d i t i o n ,  o f t s i t e  swells were t o o  f a r  away ( c l o s e s t  o f f s i t e  w e l l  be ing 

2000 f e e t  f r o m  t h e  n e a r e s t  o n s i t e .  wel -1)  t o  a l l o w  f o r  m e a n i n g f u l  

c o r r e l a t i o n  i n  t h i s  t y p e  o f  r a p i d l y  chancjin.q yeo log i c  t e r r a i n .  It 
should be noted t h a t  rrhere i n f o r m a t i d n  was a v a i  i a b l e ,  a v e r a g e  w.ater.  

1 eve1 s i n  t he  southern o f f s i t e .  we1 1 s agree very c l o s e l y  ( w i t h i n  t h r e e  

f e e t )  w i t h  water l e v e l ' s -  i n  the shal low onsite t e s t  w e l l s  (Table 5 ) .  
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T h i s  i n d i c a t e s  t h a t  t h e  t e s t  w e l l s  a r e  p robab ly  adequate 

t h e  d r i n k i n g .  waters of t h e  su r round ing  homes. 

y m o n i t o r i n g  

2.5 Other Groundwater Reports 

I n  a d d i t i o n  t o  t h e  NLO f i l e  - d a t a ,  _ _  - o t h e r  __  r e p o r t s  d e s c r i b i n g  _ __ .  _ .  

groundwater c o n d i t i o n s  a t  o r  n e a r  t h e  FMPC f a c i l  i t y  were rev iewed .  

T h i s  r e v i e w  was conducted t o  a c q u i r e  general  background and r e g i o n a l  

groundwater knowledge about t h e  s i t e  and t o  ensure t h a t  o t h e r  s o u r c e s  

o f  g r o u n d w a t e r  d a t a  were examined i n  t h e  p r e p a r a t i o n  of t he  Task A 

Report. 

- _ _ ~  _. - - - - - - - . - . 

Summary 

Two g e n e r a l  types of r e p o r t s  were reviewed as p a r t  o f  t h i s  task 

and a re  desc r ibed  below. 

1 

o A r t i c l e s  d e s c r i b i n g  t h e  geology and groundwater rey i i i es  o f  t h e  

Miami R i v e r  Va l l ey ;  and 

o S i t e - s p e c i f  i c  assessments o f  g r o u n d w a t e r  c o n d i t i o n s  a t  t he  

FMPC. These r e p o r t s  ranged f rom a p r e - c o n s t r u c t  i o n  i n v e s t  i- 

j a t i o n  w h i c h  e s t i m a t e d  w a t e r  a v a i l a b i l i t y  and p o t e n t i a l  

con tamina t ion  impacts t h r o u g h  a 1 a t e r  o n s i t e  e v a l u a t i o n  o f  

w a s t e  hand1 i n g  p r a c t i c e s  w i t h  recommended sho r t - te rm remedial 

ac t i ons .  Several r e p o r t s  a l s o  i d e n t i f i e d  s p e c i f i c  a.reas o f  

t h e  f a c i l  i t y  as t h e  p o t e n t i a l  sou rce (s )  f o r  t h e  above back- 

ground concen t ra t i ons  o f  uranium i n  t h e  groundwater. 

A 1 i s t i n g  o f  t h e  g r o u n d w a t e r  r e p o r t s  r e v i e w e d  i s  p r o v i d e d  

s e p a r a t e l y  i n  Appendix 3. A general l i s t i n g  o f  a l l  m a t e r i a l s  reviewed 

i n  t h e  p r e p a r a t i o n  o f  t he  Task A Report  i s  i r o v i d e d  i n  Appendix 1. 
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E v a l r r a t i o n  

The repor t s  reviewed were very valuable as sources of general 
information on geoloyic/hydrogeologic conditions on a regional a n d  

s i t e - spec i f  i c  s ca l e .  - Lhey provi-ded the  hackground information a n d -  

framework fo r  the preliminary ca tegor iza t ion  o f  aqui fe r  charac te r -  
i s t i c s .  They a l so  acted as the s tar t ing p o i n t  i n  the identification 
of the sources of above background uranium levels i n  the groundwater. 
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2.6 Stream Sediment Sampl ing  Data 

Stream sediment sampling d a t a  a t  the FMPC has been evaluated t o :  

o Estimate quantit ies of uranium contained i n  stream sediments 
near various FMPC ou t fa l l s ;  and 

. .  

o Establish whether stream sediments containing above background 
l eve l s  o f  uranium are  ac t ing  as sources f o r  the above 
background concentrations of uranium detected i n  the  o f f s  i t e  
groundwater. 

S u ~ r n  a r v 

Stream sediment sampling d a t a  a t  tne FFIPC f a c i l i t y  consists o f  a 
semi-annual sampling a t  various locations of the s i t e ' s  major drainage 
avenues. These drainage avenues include: 

o Miami River i n t o  w h i c h  a l l  o f  the f a c i l i t i e s  t r ea t ed  
wastewater is discharged; 

o Paddy's R u n  w h i c h  l o c a l l y  d ra ins  the s i t e  a n d  eventually 
receives untreated runoff waters from the storm sewer o u t f a 1  1 ; 

and 
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o Storm Sewer O u t f a l l  D i t c h ,  a narrow, sha l l ow  r a v i n e  i n t o  which 

u n t r e a t e d  sur face water  r u n o f f  i s  d i v e r t e d  d u r i n g  and a f t e r  

p e r i o d s  o f  heavy r a i n f a l l .  

F i g u r e s  5 and 6 g i v e  t h e  l o c a t i o n  o f  t h e s e  s a m p l i n g  p o i n t s .  

- A n a l y t i c a l  r e s u l t s  -are-presented- in-T-ables-6AT 68 and 6C-. - H i s t o g r a m s  

o f  t h i s  same da ta  a re  a v a i l a b l e  f o r  rev iew i n  Appendix 4. 

( I )  Great Miami R i v e r  

The G r e a t  Miami  R i v e r  i s  sampled i n  seven l o c a t i o n s  - t w o  

upstream o f  t h e  f a c i l i t y  ( R i v e r  M i l e  27.8 and 25.6) ;  one d i r e c t l y  

o p p o s i t e  t h e  f a c i l  i t y ' s  p e r m i t t e d  d ischarge p o i n t  ( R i v e r  M i l e  24.1); 

t h r e e  between t h e  wastewater d i scha rge  p o i n t  and Paddy's Run; and one 

i m m e d i a t e l y  downstream of  t h e  conf luence w i t h  Paddy's Run. O f  t h e  63 

sediment samples taken between June 1979 and Oc tober  1983, f o u r  have  

shown s l  i g h t  i n c r e a s e s  ahove b a c k g r o u n d *  i n  t h e  c o n c e n t r a t i o n  o f  

uranium. A l l  four  samples were c o l l e c t e d  immediately downstream o f  t h e  

FMPC o u t f a l l  ( R i v e r  M i l e  2 4 . 1 )  and r a n g e  f rom 4.7 t o  6.6 u g / g  of 

uranium. 

To ta l  q u a n t i t i e s  of  uranium d ischarged i n t o  the  Great Miami R i v e r  

s i n c e  1981 a re  p rov ided  i n  Table 7 .  These da ta  do n o t  show any s t r o n g  

agreement  w i t h  p l o t t e d  uranium concen t ra t i ons  i n  e i t h e r  the  o n s i t e  o r  

o f f s i t e  w e l l s  f o r  t h e  same t i m e  pe r iod .  

I 1  P a d d y ' s  Run 

Paddy's Run o r i g i n a t e s  near t h e  p l a n t  and f lows south on t h e  west 

s i d e  o f  t h e  waste s torage area. Flow i n  t h i s  stream ranges f r o m  0.2 

t o  3.9 c u b i c  f e e t  pe r  second ( c f s )  (Reference A l - 4 ) .  It i s  g e n e r a l l y  

i n t e r m i t t e n t  and i s  susta ined o n l y  f rom January t o  May. 

* 
Backg round  c o n c e n t r a t  i o n s  o f  u r a n i u m  in '  t he  s o i l s  o f  southwestern 

Ohio range i n  va lue from 1-4 ug/g (Reference A1-15). 
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(Reference A l - 4 ) .  Ouring t h e  balance of  t h e  yea r  i t  may be conside 

a d r y  stream bed w i t h  occasional  f l a s h  f lows o f  a few h o u r s  d u r a t  

f o l l o w i n g  heavy r a i n s .  

Llr 

,ed 

on ' 

P a d d y ' s  Run sediments a re  r o t i t i n e l y  sampled a t  four  l o c a t i o n s  as-_ - _ _  

shown i n  F i g u r e  5: downstream o f  t h e  FMPC a t  W i l l e y  Road B r i d g e  

( P R - 1 ) ;  u p s t r e a m  o f  t h e  S to rm Sewer O u t f a l l  D i t c h  (PR-Z), oppos i te  

t e s t  w e l l  T-9 (PR-4); and upstream o f  a l l  o n s i t e  a c t i v i t y  (PR-3). O f  

t h e  35 s t r e a m  s e d i m e n t  samples c o l l e c t e d  a t  t h e s e  l o c a t i o n s  s i n c e  

1979, 22 have exceeded background l e v e l s .  These inc lude :  

o A l l  samples ( 1 0 )  c o l l e c t e d  upstream of t h e  Storm Sewer O u t f a l l  

D i t ch .  Concentrat ions o f  uranirim i n  these  samples r a n g e  f r o m  

7 . 5  ug/g t o  523 ug/g w i t h  a geometr ic mean o f  61 ug/g. 

o E i g h t , o f  t h e  samples c o l l e c t e d  a t  t h e  W i l l e y  Road B r i d g e  

s t a t i o n .  Above background concen t ra t i ons  o f  uranium i n  these 

samples range f r o v  1.7 t o  3 2 1  ug/g w i t h  a geometric mean of 22 

ug/g; a n d .  

o F o u r  samples c o l l e c t e d  o p p o s i t e  t e s t  w e l l  T-9. Above back- 

ground va lues rang ing  from 10-90 u g / g  have  been r e p o r t e d  a t  

t h i s  l o c a t i o n .  

I 1 1  S t o r m  Sewer O u t f a l l  D i t c h  

The Storm Sewer O u t f a l l  D i t c h  i s  a n a r r o w  and sha l l o r r  r a v i n e  

which rece ives  o v e r f l o w  s u r f a c e  water r u n o f f  f r o m  t h e  FMPC p r o d u c t i o n  

and w a s t e  p i t  a r e a .  Sed imen ts  i n  t h e  Storm Sewer O u t f a l l  D i t c h  are 

sampled a t  t h r e e  l o c a t i o n s  a s  shown i n  F i g u r e  5 ;  i m m e d i a t e l y  

downstream o f  t h e  o u t f a l l  w e i r  (SSL); a t  t h e  c o n s t r u c t i o n  road c u l v e r t  

( S S Z ) ;  and j u s t  p r i o r  t o  i t s  conf luence w i t h  ?addy's Run ( S S 3 ) .  O f  t h e -  

33 samples c o l l e c t e d  a t  these l o c a t i o n s ,  a l l  bu t  one exceed background 

l e v e l s  o f  uranium. Above background c o n c e n t r a t  i o n s  r a n g e  f r o m  11.6 

u g / g  t o  380 ug/g w i t h  a geometric w d n  w i t h i n  the o u t f a l l  d i t c h  of 
50 ug/g uranium. 
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The t o t a l  amount o f ' u r a n i u m  . .  d i s c h a r g e d  t o  t h i s  d i t c h  s i n c e  1981 i s  

approx imate ly  90 kg (200 l b s ) .  . 

Eva1 u a t  ion 

( I )  Great Miami- R i v e r  

The u r a n i u m  d i s c h a r g e d  f rom t h e  FMPC 

i n t o  t h e  Great Miami R i v e r  i s  n o t  a c t i n g  as 

wastewater t reatment  p l a n t  

a source o f ' t h e  above con- 

c e n t r a t i o n s  o f  u r a n i u m  in t h e  o f f s i t e  groundwaters. The Great Miami 

R i v e r  i s  h y d r o l o g i c a l l y  downgradient of b o t h - t h e  FMPC and t h e  a f f e c t e d  

o f f s i t e  w e l l s  and a c t s  as t h e  r e c e i v i n g  water f o r  any l o c a l  ground- 

w a t e r  t a b l e  d i s c h a r g e s .  U r a n i u m  f o u n d  i n  t h e  r i v e r  s e d i m e n t s  i s  
e f f e c t i v e l y  i s o l a t e d  from t h e  hyd rogeo log ic  regime a t  t h e  FMPC. 

Stream sediment sampl ing d a t a  i n d i c a t e s  t h a t  t h e r e  i s  a s l  i g h t  

i n c r e a s e  (avera,ge o f  2 - 4  u g / g )  i n  u r a n i u m  l e v e l s  above background 

i m m e d i a t e l y  downstream o f  t h e  d i s c h a r g e  p i p e ,  b u t  c o n c e n t r a t i o n s  

r e t u r n  t o  background l e v e l s  w i t h i n  0.8 m i l e s  o f  t h e  discharge. 

.. 

(11)  Paddy's Run 

U n l i k e  t h e  Great i l i a m i  R i v e r  and t h e  storm sewer dra inage d i t c h ,  

t h e r e  a re  no d i r e c t  d ischarges o f  uranium bear ing  waters i n t o  Paddy ' s  

i lun. S t ream sed imen t  samples, however, downstream o f  bo th  the  waste 

p i t  a r 2 a  and S to rm Sewer O u t f a l l  D i t c h ,  r e f l e c t  above backg round  

l e v e l s  o f  uranium. Using t h e  average uranium stream sediment concen- 

t r a t i o n s  on Paddy's Run between s t a t i o n s  PR4 and P R 1 ,  as much a s  7 k g  

( 1 5  l b s )  o f  uranium bear ing  sediments can be conta ined i n  t h i s  stream 

channel (see Appendix 5 f o r  c a l c u l a t i o n s ) .  S i n c e  Paddy ' s  Run i s  

i n t e r m i t t a n t  d u r i n g  p e r i o d s  o f  p r o l o n g e d  d r y n e s s  and does c o l l e c t  

s u r f a c e  r u n o f f  f rom t h e  s u r r o u n d i n g  a r e a ,  i t  s e r v e s  as a l o c a l  

recharge zone t o  t h e  shal low groundwater t a b l e .  .Est imated groundwater 

t r a v e l  t i m e  from t h e  Paddy's Run/Storm \.later O u t f a l l  confluen.ce t o  t h e  

n e a r e s t  a f f e c t e d -  o f f s i t e  w e l l s , ' i s  a p p r o x i m a t e l y  200 days (Sec t i on  

-4.2.1). This stream bed, t h e r e f o r e ,  may be a c t i n g . a s  b o t h  a s o u r c e  

and t r a n s p o r t  mechanism f o r  some o f  t h e  above background concentra- 

t i o n s . s e e n  i n  the o f f s i t e  groundwater. 

. . _  . 
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( I  I I )  Storm Sewer O u t f a l l  Ditch 

The Storm Sewer 0utfal . l  Oitch contains sediments w i t h  reported 
uranium levels of u p  t o  approximately 200 times background (Table 
6 C ) .  ~ Using the average uranium stream sediment concentrations-in the 
ditch for the reach between the o u t f a l l  weir and Paddy's R u n ,  as much 
a s  2 kg ( 4  l b s )  of uranium bearing sediments can be contained i n  the 
f i r s t  inch of b o t t o m  sediments of  t h i s  d i t ch  ( s e e  Appendix 5 fo r  
c a l c u l a t i o n s ) .  As s t a t ed  previously,  t h i s  d i t ch  i s  dry except for  
periods of precipitation-induced surface runoff. I t  may, t h e r e f o r e ,  
be concentrat ing uranium discharged t o  i t  a n d  act ing as a local 
recharge area t o  the shall.ou groundwater table. Thus, the storm sewer 
d i t ch  may be a source o f  the above background concentrat ions o f  

uranium i n  the o f f s i t e  groundwater. 

. .  
2.7 Uther Dat,a 

Four  o ther  sources o f  d a t a  were reviewed t o  provide additional 
information as t o  the potential sources o f  above background uranium 
concentrations i n  the groundwater. These sources included: 

o Interivews w i t h  NLO Engineering a n d  3eal th  8 Safety person- 
nel ; 

o Interviews w i t h  governinental/regul atory agencies fami l  iar  w i t h  

conditions d t  the s i t e ;  

o 2eview of Air Emmission S t a c k  ilonitoring Da ta ;  a n d  

8 2eview o f  onsite so i l  sampling a n d  gumpaper d a t a .  

2 .7 .1  

Sel e 

FMPC Interviews , 

ted employees o f  the Health .1C Safety Division, Eng i  ee i ng 

Oivision and Mater Treatment Depa,rtnent of the F M P C  were interviewed 
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b l  

d u r i n g  t h e  weeks of  A p r i l  28 and May 14, 1984, t o  p r o v i d e  background 

i n f o r m a t i o n  on f a c i l i t y  o p e r a t i o n s  and p a s t  waste d i sposa l  p r a c t i c e s .  

I n  a d d i t i o n ,  i n f o r m a t i o n  fo r  t h e  p r e p a r a t i o n  of  t h e  Task 8 Work Plan 

(e.g., underground u t i l i t i e s ,  b u i l d i n g  d e w a t e r i n g ,  e t c . )  was a l s o  

gathered. 
- 

A summary o f  k e y  p o i n t s  a c q u i r e d  f rom t h e s e  i n t e r v i e w s  i s  

p rov ided  bel  ow: 

No p r o c e s s  w a s t e s  were  b u r i e d  i n  any a r e a s  o t h e r  than t h e  

waste p i t  area. 

S e v e r a l  uranium b e a r i n g  scrap and f l y a s h  p i l e s  were descr ibed 

and located.  

There  have  been no l a r g e  sudden re leases o f  l i q u i d s  f rom t h e  

waste p i t s .  . .  

There have been no l a r g e  scale,  unreclaimed s p i l l s  o r  leaks of  

uranium from the  process o r  p r o d u c t i o n  areas of t he  p l a i t .  

2.7.2 RegulatorylGovernmental  Agency In te rv iews  

Regul  a tory /Governmenta l  agencies farni l  i a r  w i t h  c o n d i t i o n s  a t  t;7e 

Ft4PC s i t e  were i n t e r v i e w e d  and t h e i r  p u b l i c  f i l e s  reviewed. T h i s  was 

done t o  e n s u r e  t h e  concerns o f  t h e  a p p r o p r i a t e  o u t s i d e  agencies were 

addressed d u r i n g  t h e  course o f  t h i s  study. The a g e n c i e s  i n t e r v i e w e d  

were : 

o The Un i ted  States Geologica l  Survey 

o The Ohio Environmental P r o t e c t i o n  Agency 

9 The Ohio Department o f  Hea l th  

o The Ohio Department o f  Na tu ra l  Resources ( \ l a t e r  D i v i s i o n )  
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S e p a r a t e  d e b r i e f i n g  memos have  been p r o v i d e d  t o  t h e  Hea l th  & 

Key p o i n t s  a r e  summar- Safety D i v i s i o n  i n  each of these in te rv iews .  

i zed bel  ow: 

o NLO has  been v e r y  c o o p e r a t i v e  i n  p r o v i d i n g  a l l  r e q u e s t e d  

I 

i n f o r m a t i o n  t o  these agencies r e g a r d i n g  groundwater c o n d i t i o n s  

a t  t h e  s i t e  and i n  keeping l o c a l  area r e s i d e n t s  -informed. 
~~ .. . -~ ~ ~~ .. ~~ . _  - ~~ . .. .. ~. ~ . .  . 

o O v e r l a n d  f l o w  ( s u r f a c e  w a t e r  r u n o f f  and s t r e a m  f l o w )  a r e  

c o n s i d e r e d  t o  be  cand ida tes  f o r  t h e  p o s s i b l e  d i s t r i b u t i o n  o f  
uranium on t h e  s i t e .  

o The s h a l l o w  s u b s u r f a c e  g e o l o g y  and g r o u n d w a t e r  r e g i m e  i s  
p o o r l y  understood from present  data, and t h e  i n s t a l l a t i o n  o f  

a d d i t i o n a l  m o n i t o r i n g  w e l l s ,  bo th  n o r t h  and south o f  t h e  s i t e ,  

i s  recommended. 1 
o The Agencies contacted Hould l i k e  t o  p r o v i d e  i n p u t  t o  t h e  Task I B F i e l d  Work Plan. 

o N o t i c e  s h o u l d  be p r o v i d e d  so t h a t ,  if p o s s i b l e ,  sampling and 

d r i l l  i n g  a c t i v i t i e s  can be o b s e r v e d  by agency r e p r e s e n t a -  

t i v e s .  

? . 7 . 3  A i r  Emission Data 

I A summary o f  F M P C  s t a c k  l o s s e s  o f  b o t h  e n r i c h e d  and depleted 

uranium between 1981 and 1953 i s  prov ided i n  Table 8. 
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Annual FMPC a i r . i r r o n i t o r i n g  d a t a  ( T a b l e  9 )  i n d i c a t e s  t h a t  a i r  

q u a l i t y  i n  t h e  p r imary  downwind d i r e c t i o n  from t h e  f a c i l i t y  ( F i g u r e  5 )  

i s  two  o r d e r s  o f  magnitude below DOE standards.  Since l a r g e  amounts 

of  uranium have n o t  been d e t e c t e d  l e a v i n g  t h e  s i t e ,  i t  i s  r e a s o n a b l e  

t o  assume t h a t  t h e  a i r b o r n  r e l e a s e s  r e p o r t e d  i n  T a b l e  8,  may be 

c o n t r i b u t i n g  t o  t h e  e l e v a t e d  l e v e l s  o f  u r a n i u m  seen i n  t h e  p l a n t  

5 

i 
E 
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I 
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P r o d u c t i o n  Area s f i l s - a n d  e v e n t u a l l y  t h e  o f f s i t e  groundwater (Sect-ion - 
-- 

2 . 7 . 4 ) -  

2.7.4 Soil  Sampling 

S o i l  samples o f  t h e  P l a n t  P roduc t i on  Area were taken on an annual 

b a s i s  by t h e  H e a l t h  and Sa fe ty  D i v i s i o n  between 1964 and 1969, Current  

s o i l  s a m p l i n g  e f f o r t s  i n c l u d e  boundary  s t a t i o n  l o c a t i o n s  and su r -  

rounding areas i n  t h e  nearby communities, Uranium a n a l y s e s  o f  P l a n t  

P r o d u c t i o n  a r e a  s o i l  samples have been p l o t t e d  and contoured. These 

r e s u l t s  a r e  shown i n  a s e r i e s  o f  maps on F i g u r e  7. H i g h e r  u r a n i u m  

s o i l  concen t ra t i ons  a re  g e n e r a l l y  present  i n  t h e  south c e n t r a l  p o r t  i on  

o f  t h e  Product ion Area. Values i n  t h i s  area range from a h i g h  o f  500 

u g / g  u r a n i u m  i n  1966 t o  200 ug/g uranium i n  1969. Sources f o r  these 

s o i l  c o n c e n t r a t i o n s  i n c l u d e  a c c i d e n t a l  s p i l l a g e  o r  d u s t  r e l e a s e d  

d u r i n g  p r o d u c t  hand1 i n g  and t r a n s f e r ,  and s tack a i r  ei i i issions. Table 

10 s u v m a r i z e s  t o t a l  q u a n t i t i e s  o f  u r a n i u m  w h i c h  nay r e s i d e  i n  

P roduc t i on  Area t o p s o i l s .  

2.7.5 Gumpaper Data 

I n  a d d i t i o n  t o  s o i l .  s a m p l i n g  d a t a ,  guppnper da ta  from 1959 t o  

1964 were a l s o  evaluated. T a b l e  11 summarizes r e s u l t s  o f  guvpaper 

a n a l y s i s  f o r  u r a n i u m .  Froin t h e  da ta  presented i n  t h i s  t a b l e ,  i t  can 

be n o t e d  t h a t  f a l l o u t  sampl ing i n  t h i s  manner does n o t  appear t o  be 

q u a n t i t a t i v e .  There i s  no d i r e c t  c o r r e l a t i o n  between stack loses and 

uranium gumpaper values. This i s  probably  due t o  the  l a r g e  number o f  

v a r i a b l e s  (e.g. ,  w i n d  speed and d i r e c t i o n ,  n e a r b y  p r o c e s s i n g  

operat ions,  e t r . )  which may i n f l u e n c e  r e s u l t s .  
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However, the values reported i n  Table 1 1  tend to support both  

soil sampling resul ts  (Table 10) a n d  t h e  resul ts  o f  boundary a i r  
monitoring stations as discussed i n  Section 2 . 7 . 3 .  They indicate t h a t  

quantities of uranium have been released by production area processes 
and appear to  have settled out i n  adjacent so i l s .  



3. I) P R E L I M I N A R Y  HYDROGEOLOGIC C H A R A C T E R 1  Z A T I O N  

This sec t ion  o f  the Task A Report summarizes and evaluates d a t a  

collected .on the ground water system underlying the FMPC. Preliminary 
evaluat ions a re  wade as t o  aquifer character is t ics ,  d e p t h  t o  ground- ) 
water, yields,  and.pcobahle groundwater flow directions. Upon review _ _  
o f  t h ; ?  available hydrogeologic d a t a ,  i t  is our preliminary evaluation 
t h a t  there are three ( 3 )  yroundwater units present a t  the  FMPC s i t e .  
These units are (from deepest t o  shallowest): 

I 
I 

o A deep sand and gravel aquifer which occurs approximately 140 I feet below 'the land surface. 

I 
I 
II 

I 
I 

o The shallow sand and gravel aquifer which occurs approximately 

o The s u r f i c i a l  t i l l  layer (approximately 50 t o  60 feet thick) 
w h i c h  contains water bearing pockets and  lenses o f  sand a n d  

60 t o  90 feet  below the l a n d  surface. 

gravel. 

Table 1 2  summarizes the ava i l ab le  d a t a  on s p e c i f i c  aqui fe r  
parametzrs f o r  each o f  these un i t s .  F o r  a complete discussion on 

regional geologic set t ing and  development see the references cited i n  

Appendix 3. 

3.1 Deeo and S h a l l o w  Sand and  Gravel Aouifers 

These units are described as one i n  th is  section because o f  their  
close similari ty i n  Composition. At the s i t e  they are separated i n t o  
two un i t s  by a l ayer  o f  blue c l a y  approximately 10-15 feet t h - i c k .  

This blue c l a y  also acts as a semi-confining layer t o  the deeper sand 
and  grav21 aquifer. 

These un i t s  were deposited by g l a c i a l  meltwaters from receding 
c o n t i n e n t a l  ice sheets i n  a n  abandoned two-mile wide c h a n n e l  o f  t h e  

ances t ra l  i lhio River k n o w n  as t h e  New Haven .Trough. These aquifJrs 
are units w i t h i n  the Great Miami River Basiri 

I 
I 

the major watsr bearing 
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and a l l  of the FMPC monitor ing and production wells a re  Completed i n  
e i t h e r  the shallow or deep aqui fe rs .  The shallow sand and gravel 
aquifer also supplies water t o  local domestic users i n  the  FMPC s i t e  
area. Because these aquifers are major sources of potable water, much 

o n s i t e  a n d  o f f s i t e  monitoring o f  these  aqu i f e r s  is providing 
representative information on the i r  water q u a l i t y .  

- - -  information - is _ _  available - -  on _ _ -  their  water - bearing _ _  - character is t ics .  ~ NLO - 

3.2 Surficial T i l l  Layer 

A h i g h  t e r r a c e  composed mostly o f  t i l l  a n d  clay overlies the 
upper and lower sand and gravel aquifers i n  the  western port ions of 
t he  va l ley  (New Haven Trough) .  This surf ic ihl  t i l l  i s  approximately 
30 f e e t  thick a n d  i s  composed o f  pockets and  lenses o f  a l l u v i a l  
sands, gravels, and  s i l t s  i n  a predominantly clay matrix. 

- 

These sediments were deposited i n  a very i r r egu la r  manner a n d  

contain many 1 oca1 i zed (perched) groundwater systems. These systems 
result  from the collection of  i n f i l t r a t ing  precipitation i n  the’porous 
a n d  permeable sand a n d  gravel units. There is no consistent s t a t i c  
water level i n  th i s  layer and depths t o  $roundwater range f r om 3 t o  20 
f e e t  depending u p o n  the  u n i t  tapped. U t i l i z i n g  existing boring and 

well l o g  d a t a  (Figure 8 ) ,  a series of cross sections :$ere constructed 
through the Production and Waste P i t  Areas w i t h i n  th is  u n i t  (Figures 
9A-90). These cross sections i l l u s t r a t e  the h i g h l y  variable nature of 
t h i s  layer  a n d  i t s  a b i l  i t y  t o  contain numerous, interconnected 
groundwater units. A s  re f lec ted  i n  Table 1 2 ,  very l i t t l e  i s  k n o w n  
a b o u t  i t s  water bearing c h a r a c t e r i s t i c s  and no groundwater q u a l i t y  

monitoring of  th i s  layer is currently i n  progress. 
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An i n i t i a l  i n t e r p r e t a t i o n  o f  t h e  groundwater u n i t s  a t  t h e  FMPC 

has i n d i c a t e d  t h a t  t h e  s u r f i c i a l  t i l l  l a y e r  may p l a y  a c r i t i c a l  r o l e  

i n  c o n t r o l  1 i n g  t h e  m i g r a t i o n  o f  g roundwate r  c o n t a i n i n g  above back- 

ground l e v e l s  of uranium t o  t h e  o f f s i t e  we l l s .  T h i s  i n t e r p r e t a t i o n  

i s  based on t h e  f o l l o w i n g  reasons: 
- - - -  

0 .  T h i s  l a y e r  i s  t h e  h o s t  u n i t  f o r  u r a n i u m  b e a r i n g  m a t e r i a l s  

d i s p o s e d  o f  i n  t h e  was te  p i t  area.  A l l  w a s t e  p i t s  a r e  

completed w i t h i n  t h i s  layer .  . .  

o T h i s  l a y e r  has t h e  p o t e n t i a l  t o  a l l o w  f o r  t h e  m i g r a t i o n  o f  

uranium b e a r i n g  g r o u n d w a t e r  f r o m  t h e  w a s t e  p i t s  and o t h e r  

s u s p e c t e d  s o u r c e  a reas .  Two c r o s s  s .ec t i ons  (A-A' and D - D ' )  

compi led from a v a i l a b l e  b o r i n g  l o g s  show t h a t  s e v e r a l  g r a v e l  

and sand l e n s e s  a r e  h y d r o l o g i c a l l y  connected t o  t h e  sha l l ow  

sand and g rave l  aqu i fe r .  It has been i n  t h i s  shal low sand and 

g r a v e l  a q u i f e r  t h a t  many o f  t h e  o f f s i t e  above b a c k g r o u n d  

c o n c e n t r a t i o n s  of  uranium have been detected. 

o T h i s  u n i t  can  a l s o  p r o v i d e  l o c a l  d i s c h a r g e s  t o  Paddy's Run 

Creek where above b a c k g r o u n d  l e v e l s  o f  u r a n i u m  have been 

de tec ted  i n  bottom sediments. 

Because o f  i t s  p r o m i n e n t  r o l e .  i n  t h e  p o s s i b l e  d i s t r i b u t i o n  of  

uran ium b e a r i n g  o f f s i t e  g r o u n d w a t e r ,  t h i s  l a y e r  w i l l  be more i n -  

t e n s i v e l y  s t u d i e d  d u r i n g  our  Task 8 e f f o r t .  

3.3 Pumping 2equireinents 

: J e l l  pumping requi rements w i l l  vary depending upon t h e  reason f o r  

pumpiqq. Dur ing  t h e  f i e l d  i n v e s t i g a t i o n  phase o f  t h i s  program (Task 8 

- I m p l e m e n t a t i o n ) ,  pumping o f  t h e  new (and e x i s t i n g )  t e s t  m o n i t o r i n g  

w e l l s  w i l l  be p2r fon i ied  f o r  t h r e e  reasons: . 
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o We1 1 devel opient ; 
o Hydrologic tes t ing ;  and 

o Water quality sarnpl ing. 

3.3.1 We1 1 Devel o?ment 
- 

~ 

Well development is  designed to  remove the f ine  s a n d ,  s i l t ,  and 

clay materials from the formation surrounding the well screen. This 
w i l l  allow formation waters t o  flow f r e e l y  t o  t h e  well (Reference 
A1-9). The fundamental objective i n  any development operation i s  t o  
induce a1 t e r n a t e  r eve r sa l s  o f  f low through the screen openings t h a t  

will rearrange t h e  formation p a r t i c l e s .  This process (Reference 
A l - 9 )  : 

o Corrects damage t o  o r  clogging of  the water bearing zone which 
occurs as a s ide  a f f ec t  from the d r i l T i n g .  ._ 

o Increases the  poros i ty  a n d  permeabil i t y  o f  the  sand pack 
material i n  the vicini ty  of  the well. 

o S t a b i l i z e s  the  sand pack inaterial around a screened well so 
t h a t  the well w i l l  yield watsr f r ee  of  sand. 

Subsequent t o  t he  i n s t a l l a t i o n  o f  the  m o n i t o r i n g  wells t o  be 
installed as par t  o f  Task B ,  a l l  wells w i l l  be properly developed 
using overpumping development tschniques. Overpuniping is punpin .9  the 
we1 1 a t  .a higher ra te  t h a n  the we1 1. w i l l  b e  pumped when i t  i s  p u t  i n  

s e r v i c e  ( i . e .  sampled). This inetiiod has the advantage of being least  
disruptive t o  b o t h  the natural permeability of  the  formation a n d ,  the  
enc1o;ing sand pack. method is typically used on s.mall diameter 

I 
1' 
I . . ,  

This 
. .  

wells dfld can be done by tile d r i l l e r  using standard r ig  equipment. I t  , .  

is  n o t  possible  t o  e s t i m a t e ,  a t  th is  time, the length of time wells 
w i l l  have to be pumped. !.le anticipate a m i n i m u m  p u m p i n g  time o f  2 - 3  
hours per well and a l l  wells w i l l  b? developed ( i n t i 1  they y i e l d  sand I,. 

I - '  ' 

f ree  ( c l ea r )  water. 
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3.3.2 Hydro log i c  Tes t i ng  . 

The h y d r o l o g i c  t e s t i n g  o f  s e l e c t e d  new and e x i s t i n g  w e l l s  w i l l  

r e q u i r e  t h e  pumping o f  va r ious  q u a n t i t i e s  of w a t e r .  S h o r t  t e r m  

pumping t e s t s  (5-8 hours)  w i l l  be u t i l i z e d  t o  e s t i m a t e  a v a r i e t y  o f  i n  

s i t u  a q u i f e r  c h a r a c t e r i s t i c s .  Pumping will be conducted u s i n g  Dames R 
Moore's water  resources equipment and, where p o s s i b l e ,  pumps i n s t a l l e d  

i n  e x i s t i n g  NLO w e l l s .  Assuming t h a t  a t o t a l  o f  3 2  h o u r s  o f  t e s t i n g  

i s  c o n d u c t e d  a t  a pumping r a t e  of approx imate ly  8-10 gpm, then up t o  

19,000 g a l l o n s  o f  w a t e r  w i l l  be  pumped f r o m  new and e x i r t i n g  FMPC 

m o n i t o r i n g  we l l s .  

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

I- 

- 

I 
I 
I 
m 
I 
1 
I 
1 
I 
I 

3.3.3 Water Qual i t y  Sarnpl i n g  

I n  o r d e r  t o  o b t a i n  a r e p r e s e n t a t i v e  sample o f  t h e  groundwat2r, 

t h e  water  w i t h i n  t h e  w e l l  cas ing  and i n  c l o s e  p r o x i m i t y  t o  t h e  w e l l  

s c r e e n  must  'be removed (Reference A1-27). The recommended amount o f  

wa te r  t o  be removed f r o m  t h e  w e l l  i s  dependen t  upon many f a c t o r s  

i n c l u d i n g  w e l l  c h a r a c t e r i s t i c s ,  types of sampl ing equipment and t h e  

parameters be ing  sampled a t  t h e  NLO f a c i l i t y .  I t  i s  a n t i c i p a t e d  t h a t  

between 4 and 1 0  c a s i n g  volumes o f  w a t e r   ill be removed p r i o r  t o  

sampl ing t h e  w e l l .  Assuming an average w a t e r  co lumn o f  SU f e e t  f o r  

a l l  1 5  e x i s t i n g  and 10 new t e s t  w e l l s ,  a t o t a l  o f  up t o  640 g a l l o i s  o f  

water  w i l l  he removed f rom these w e l l s  and qunped t o  waste.  Pumping 

and r e l a t e d  sampl i n g  w i l l  be done u t i 1  i z i n g  Dames h Floors 's  w a t e r  

resources equipment o r ,  where approp r ia te ,  c l x i s t i n g  NLO 'de1 1 pumps. 

3.4 Ne11 Loca t ions  and Constt-uct ion S o e c i f i c a t i o n s  

As  p a r t  o f  t h i s  Task A Heport ,  p r e l i m i n a r y  new w e l l  l o c a t i o n s  and 

c o n s t r u c t i o n  s p e c i f i c a t i o n s  a re  p rov ided  i n  Tablc?s 1 3  and 14. These 

l o c a t i o n s  and s p e c i f i c a t i o n s  w i l l  be f i n a l i z e d  i n  our Task B F i e l d  

Program Work Plan. 

, 

3-5 



3.4.1 We1 1 Locat  ions 

A f t e r  an  i n i t i a l  e v a l u a t i o n  o f  t h e  c u r r e n t  m o n i t o r i n g  network, 

and i n  k e e p i n g  w i t h  NLO o b j e c t i v e s  t o  keep t h e  number of  needed 

a d d i t i o n a l  w e l l s  t o  a minimum, we a r e  recommending t h e  i n s t a l l a t i o n  o f  

f i v e  a d d i t i o n a l  w e l l  c l u s t e r s .  A w e l l  c - l us te r  i s  two w e l l s ,  one 

s h a l l o w ,  one deep, d r i l l e d  w i t h i n  a few f e e t  o f  each  o t h e r .  The 

l o c a t i o n  o f  t hese  w e l l  c l u s t e r s  i s  shown i n  F i g u r e  IO. -The r a t i o n a l e  

f o r  t h e i r  l o c a t i o n s  i s  p rov ided  i n  t h e  Table 13. 

W e l l  . l o c a t i o n s  were chosen t o  p r o v i d e  s u b s u r f a c e  and w a t e r  

q u a 1 i t . y  i n f o r m a t i o n  downgradient of t h e  areas i d e n t i f i e d  as p o t e n t i a l  

sources f o r  t h e  above b a c k g r o u n d  c o n c e n t r a t i o n  o f  u r a n i u m  i n  t h e  

o f f s i t e  ground water.  

Based on t h e  recommended l o c a t i o n s  descr ibed i n  Table 13, Task 6 

d r i l l i n g  e f f o r t s  w i l l  be d i r e c t e d  a t  f i n d i n g  t h e  s o u r c e  o f  above 

b a c k g r o u n d  o f f s i t e  c o n c e n t r a t i o n  o f  urani i tm i n  t h e  groundwater. S i x  

( 6 )  o f  t h e  18 w e l l s  a re  s p e c i f i c a l l y  ded ica ted  t o  t h i s  o b j e c t i v e .  The 

r e m a i n i n g  we1 1s w i l l  be i n s t a l l e d  a t  l o c a t i o n s  designed t o  t r a c e  

o f f s i t e  above background uranium groundwater c o n c e n t r a t i o n s  t o  t h e i r  

p o t e n t i a l  s o u r c e s .  A d d i t i o n a l  d i s c u s s i o n  on how t h i s  program w i l l  

meet p r o j e c t  o b j e c t i v e s  i s  p rov ided  i n  Sect ion 4.0. 

3.4.2 . M o n i t o r i n g  Glell Cons t ruc t i on  S p e c i f i c a t i o n s  

A b r i e f  1 i s t  o f . c o n s t r u c t i o n  s p e c i f i c a t i o n s  f o r  t h e  m o n i t o r i n g  

w e l l s  t o  be i n s t a l l e d  a t  t h e  FMPC f a c i l i t y  i s  p r o v i d e d  i n  T a b l e  14. 

As w i t n  w e l l  l o c a t i o n s ,  these s p e c i f i c a t i o n s  w i l l  be f i n a l i z e d  i n  our  

Task R F i e l d  P roy ra rn  w o r k  p l a n .  A1  1 a p p r o p r i a t e  NLO/DOE/Dames. & 

Moore f i e l d  s a f e t y  p r e c a u t i o n s  w i l l  be taken d u r i n g  t h e  d r i l l i n g  o f  

these we1 1s. 
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3 . 5  Recharge/Discharge Areas 

Figures 11 a n d  12 i den t i fy  the recharge and discharge areas i n  

the FMPC property, These areas havl! h?en del ineated t o  
aid in an analysis of-the distribution of migration o f - o f f s i t e  ground 

respectively. 

5 
I 

waters containing above background levels of uranium. ' 

For the purpose of this  Task A Report, a recharge area is  an area 
on FMPC property i n  w h i c h  water is able t o  enter ( i n f i l t r a t e )  into the 
zone o f  s a tu ra t ion  (water t a b l e )  a n d  be ava i l ab le  for l a t e r  use. 
Recharge a t  this f ac i l i t y  will be almost entirely precipitation ( ra in ,  
snow) induced. A discharye area is  an area of FMPC property in w h i c h  

subsurface groundwater is released to  the l a n d  sur face  ( seeps)  or t o  
bodies o f  surface water (stream base f low) :  

I 
I 
I 

Note t h a t  b o t h  Paddy's R u n  and the Storm Sewer O u t f a l l  D i t ch  have 
been designated as b o t h  recharge a n d  discharge areas. This is  because 
of their  int2rmittent f low nature.  During periods o f  h i g h  ground- 
water ,  they a c t  as discharge a reas ,  receiving flows from numerous 
perched water bearing zones and seeps. During periods of l o w  ground- 
water ,  they c a n  act  t o  recharge the Satiirated zone by inf i l t ra t ion 
through their  bot tom sediments. 

3.5.1 Recharye Area . I 
Figure 11 i l lus t ra tes  the l o c a l  recharge areas a t  the FMPC s i t e .  

The t 9 t a l  surface recharge area i s  approximately 896 acres  which i s  
85% o f  the  ent i re  FMPC property. The P l a n t  Production Area and  waste 
p i t  area a l o n g  w i t h  access roads a n d  parking l o t s  have n o t  been 
des i y n d t e d  as recharge areas. IJraniirm contained i n  runof f  from these 
areas w i l l  be collected a n d  discharged v i a  the Storm Sewer O u t f a l l  
D i t c h .  These areas  have l ieen d6?s  i g n e d  t o  d ive r t  p rec ip i t a t ion  
induced runoff froin the natural  l a n d  sur face .  I t  can be seen from 
t h i s  f i gu re  t h a t  1 arye yroundwat?r recharge areas ar!? dvai lab le  
imediately adjacent t o  a1 1 potential uranium sources. This provides 
the means f o r  sur face  waters to  ipobilize uranium i n t o  the shallow 
under1 y i ng groundwater. 

I 
1 

i 
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Because of the n a t u r e , o f  the subsurface s o i l s ,  precipitation 
induced recharge is  serving t o  replenish on ly  t h a t  groundwater i n  the  
shallow water t ab le .  T h e  recharge area of the deep underlying sand 

and gravel aquifer i s  of much larger extent (Reference Al-28). 

3 . 5 . 2  Discharge Areas 

Figure 12 i l lus t ra tes  the local discharge areas a t  the FMPC s i t e .  
The total  surface discharge area is approximately 4 acres which i s  4% 
of t he  e n t i r e  FMPC property. Discharge areas are restricted to the 
banks of Paddy's Run and the Storm Sewer O u t f a l l  Ditch. As previously 
explained, these drainages serve t o  act as bo th  recharge and discharge 
areas. There are also several local discharge areas a long  the western 
property boundary near Paddy ' s  Run. These are moist o r  swampy areas 
too small t o  map which occur a t  the base of some waste p i t  area berms 
and small h i l l s .  

Discharge areas  provide an  opportunity t o  sample shal'low ground 
waters w i t h o u t  the installation of  monitoring wells. A s  part  -of our 
Task 8 work p l a n ,  representative seeps in the discharge areas w i l l  be 
sampled and  the i r  water q u a l  i t y  evaluated. 

3.6 Boundary Conditions 

In t h i s  s ec t ion ,  a preliminary i d e n t i f i c a t i o n  o f  the aquifer 
boundaries fo r  the FMPC groundwater reyime has Seen made. An 
identification of more local and well specific aquifer boundaries, and  

the extent t h a t  they influence pump t e s t  a n d  aqui fe r  c h a r a c t e r i s t i c  
analysis w i l l  be made during the Task 8 Field Program. 

Figure 1 3  i l lus t ra tes  the prel iminary hydrogeologic boundaries 
for  the FMPC. Prel iminary boundary i d e n t i f i c a t i o n s  were made to 
b e t t e r  focus the areal extent  o f  the  Task A study as well a s  t o  
is01 a t e ,  b o t h  1 a t e r a l  l y  and vertical ly ,  t h e  groundwater f low reyiiaes 
operating a t  the FMPC. 
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3.6.1 Lateral Roundaries 

Lateral  boundaries to  the hydroyeologic f low regime a t  the FMPC 
areas are as follows. 

. .  

- -  

Northern Boundary-The northern hydrogeologic boundary is the 600 
foot  e leva t ion  contour. This e l eva t ion  yeneral l y  parallels s t a t e  
Route 126. This elevation is  higher t h a n  any  ex i s t ing  on the  s i t e ,  
t h e r e f o r e ,  t he  water q u a l i t y  and  groundwater f l o w  north o f  this 
elevation will not  be influenced by FMPC operations.  To the north- 
e a s t ,  t he  600 foot  contour 1 ine i n t e r s e c t s  an intermittent stream 
channel which then becomes pa r t  o f  the  northern boundary. This 
stream channel would serve t o  intercept and divert shallow groundwater 
flow t o  the Great Miami River. 

Western Boundary-The western hydroqeol ogic boundary f o r  the FMPC 
has been identified as Paddy's R u n .  This creek receives yroundwater 
discharges from the shallow sand and gravel aquifer and the s u r f i c i a l  
t i l l  layer underlying tti2 Fi lPC. 

Eastern a n d  Southern Boundaries-The eastern a n d  southern 
hydrogeologic boundary has been chosen t o  be the great i l iami River. 
This river is the direct  recipient o f  groundwater discharge f r o m  the  
eastern and southeastern portions o f  the f a c i l  ity. 

3.6.2 Vertical Boundary 

The prel iminary ve r t i ca l  aquifer  boundary a t  the FMPC has been 
identified as the layer o f  blue clay 5-10 f e e t  t h i c k  w h i c h  separate  
the apper and lower sand and  gravel .aquifers. A l t h o u g h  some d o u b t  

exists .as t o  i t s  uniformity acrass  tile s i t e  (Keference A3-4.) i t  i s  
l o c a l  l y  present i n  most borinys and.has been encountered i n  a l l  deep 
tes t  a n d  production wells. This c l a y  layer a c t s  as a l o c a l  c o n f i n i ' n g  

1 dyer a n d  may he1 p prevent. the downward rnigrat ion .of uranium bearing 
groundwater. This boundary .SIioi , ld he considered as flexible so  t h a t ,  

i f  the  r e s u l t s  o f  t h e  Task 3 i i p l d  program indicate  that  i t  i S  

uated. necessary, other deeper areas i n  Liie 
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4.0 PRELIMINARY I D E N T I F I C A T I O N  OF POTENTIAL SOURCES FOR THE ABOVE 

BACKGROUND CONCENTRATIONS OF URANIUM I N  THE GROUNOWATEH 

I t  i s  t h e  o b j e c t i v e  o f  t h i s  s t u d y  t o  i d e n t i f y  t h e  s o u r c e  o r  

sou rces  o f  t h e  above b a c k g r o u n d  c o n c e n t r a t i o n s  o f  u r a n i u m  i n  t h e  

o f f s i t e  groundwaters a t  t h e  FMPC. The o h j e c t i v e  o f  t h i s  Task A Report 

i s  t o  make a p r i l  i i i i n a r y  i d e n t i f i c a t i o n  o f  t h e s e  s o u r c e  -o r  s o u r c e s  

b a s e d  upon a r e v i e w  and e v a l u a t i o n  o f  c u r r e n t l y  a v a i l a b l e  d a t a .  

Subsequent  f i e l d  a c t i v i t i e s  ( d r i l l i n g ,  s a m p l i n g ,  e t c . )  w i l l  be  

d e s i g n e d  t o  c o r r o b o r a t e  and q u a n t i f y  t h i s  p r e l  im ina ry  i d e n t i f i c a t i o n  

o f  source (s )  i n  t h e  f o l l o w i n g  manner: 

- _  . 

,o . I n i t i a l  , f i e l d  a c t i v i t i e s  t o  be c o n d u c t e d  ( d r i l l i n g , '  seep 
sampl ing,  w a t e r  sarnpl i n g )  w i l  1 be ' f ocused  on c o n f i r m i n g / -  

r e f u t i n g  t h e  i m p a c t  each p o t e n t i a l  source l i s t e d  i n  Sec t i on  

4.2 i s  hav ing  on o f f s i t e  groundwater q u a l i t y .  M o n i t o r i n g  w e l l s  

w i l l  be cons t ruc ted  bo th  upgrad ien t  and downgradient o f  these 

p o t e n t i a l  sources. The geo log ic  and water q u a l i t y  i n f o r m a t i o n  

gathered d u r i n g  t h e i r  i n s t a l l a t i o n  and stii,ssquent t e s t i n g  w i l l  

be  u t i l i z e d  t o  i d e n t i f y  o f f s i t e  p i g r a t i o n  pa thways  and 

e v a l u a t e  u r a n i u m  c o n t r i b u t i o n s  ( i f  a n y )  t o  t h e  o f f s i t e  

yroundudter regiemc'. 

o V o n i t o r i n g  w e l l s  are planned f o r  i n s t a l l a t i o n  around p o t e n t i a l  

m a j o r  ?re1 i m i n a r i l y  i d e n t i f i e d  a n s i t e  s o u r c e s  w h i c h  may be 

i n f l u e n c i n g  o f f s i t e  water qual  i t y  e i t h e r  by re leas ing .u ran ium 

d i r ? c t l y  t o  t h e  g r o u n d w a t e r  (e.g. ,  vraste p i t  a r e a ) ,  o r  

i n d i r e c t l y  b y  s u r f a c e  water r u n o f f  and l a t e r  recharge (e.g., 

s c r a p  p i l e ) .  T h i s  phase o f  t h e  p r o g r a m  i s  d e s i g n e d  t o  

c h a r a c t e r i z e  and m o n i t o r  p o t e n t i a l  o f f s i t e  pathways by 

i n d i c a t i n g  i f  t h e s e  s o u r c e s  a r e  c o n t r i b u t i n g  u r a n i f e r o u s  

re leases t o  t h e  groundwater. 
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4.1 O f f s i t e  Sources 

A s  p a r t  o f  t h e  r e v i e w  of a v a i l a b l e  data,  an assessment was made 

o f  p o t e n t i a l  o f f s i t e  s o u r c e s  t o  e v a l u a t e  w h e t h e r  t h e y  c o u l d  b e  

c o n t r i b u t i n g  t o  t h e  above b a c k g r o u n d  l e v e l  o f  u ran jum i n . t t i 2  Fi-lPC 

groundwater. The p o t e n t i a l  o f f s  i t e  sources i nc lude :  

c) O t h e r  f a c i l i t i e s  i n  t h e  a r e a  l i c e n s e d  t o  handle r a d i o a c t i v e  

waste 

o Nearby i n d u s t r i a l  f a c i l i t i e s  w i t h  p o t e n t i a l l y  uranium b e a r i n g  

o N a t u r a l l y  o c c u r r i n g  uranium depos i t s .  

wastes. 

4.1.1 Licensed F a c i l i t i e s  

A r e v i e w  o f  t h e  l i s t  o f  a c t i v e / i n a c t i v e  NRC l i c e n s e s  f o r  A p r i l  

1983 ( R e f e r e n c e  A1-23) shows n o  f a c i l i t i e s  h a n d l i n g  r a d i o l o g i c a l  

m a t e r i a l s  w i t h i n  a two  m i l e  r a d i u s  o f  t h e  FMPC. F u r t h e r  t o  t h e  
I 

southwest i n  t h e  C i n c i n n a t i  area, seve ra l  l i censes  a re  a c t i v e  b u t  they 

r e l a t e  m o s t l y  t o  h o s p i t a l s  and c a l i b r a t i o n  s o u r c e s  f o r  t e s t i n g  

equipment. 

4.1.2 I n d u s t r i a l  F a c i l  i t i e s  

Two n e a r b y  chemical p l a n t s  ( F i g u r e  5; \ J e l l s  CIS-3 and OS-18) were 

examined as p o t e n t i a l  o f f s i t e  sources f o r  i i ranium i n  FMPC groundwater. 

A c c o r d i n g  t o  Oh io  DOH r e c o r d s ,  one company uses 9hosphorus in, i t s  

f e r t i l i z e r  p r o d u c t i o n  p r o c e s s  and t h e  o t h e r  i s  a p r o d u c e r  o f  

s u l f d n a t ? d  detergents .  Wastes r e l a t i n g  t o  both o f  these m a t e r i a l s  are 

disposed of i n  t h e  ground and c o u l d  be re leased t o  P a d d y ' s  Run. T h i s  

w o u l d  accoun t  f o r  some o f  t h e  be ta  a c t i v i t y  repor te t i  di)rJIlStreafli of  
t h e  FMPC. Beta a c t i v i t y  r e p o r t e d  from o f f - s i t e  sources i s  t h e  r e s u l t  

o f  K - 4 0 ,  n o t  u r a n i u m  ( R e f e r e n c e  A 1 - 1 5 ) .  B o t h  o f  t h e s e  c h e m i c a l  

p l a n t s ,  however,  a r e  d o w n g r a d i e n t  o f  t h e  F N P C  and c o u l d  n o t  he  

c o n t r i b u t o r s  t o  t h e  above background l e v e l s  of  urani l i ln i n  t h e  groirnd- 

w a t e r . 
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4.1.3 Natura l  Sources 

A r e v i e w  o f  t h e  p u b l i s h e d  g e o l o g i c  l i t e r a t u r e  was made t o  

d e t e r m i n e  w h e t h e r  t h e  above b a c k g r o u n d - . l e v e l s  o f  u r a n i u m  i n  t h e  

g r o u n d w a t e r  o f  t h e  FMPC a r e  due t o  n a t u r a l  sou rces .  A l i s t i n g  o f  

m a t e r i a l s  .. . reviewed i s  p r o v i d e d  i n  Appendix 6. A more genera l  ' l i s t i n g  

.o f  r e p o r t s  pe r t . i nen t  t o  t h i s  t y p e  of  s tudy  i s  p rov ided  i n  Appendix 1. 
- .  ~~~~~~ ~. .~ ~. ~ ~ ~ . . ~  . .~~~ ~- .. ~. ~ .- --  ~ ~ ~ ~- ~ ~ . ~~ . - - . - ~  

None o f  t h e s e  pub1 i c a t i o n s  show any n a t u r a l  o c c u r r e n c e  o f  

u r a n i u m ,  u r a n i u m  m i n e r a l s ,  o r  r a d i o a c t i v e  anomalies w i t h i n  a 2 m i l e  

r a d i u s  of t h e  FMPC. 

4.2 Ons i te  Sources 

I t i s  t h e  p r e l i m i n a r y  f i n d i n g s  of t h i s  Task A Report t h a t  t he re  

a re  f i v e  p o t e n t i a l  sources f o r  t he  above background l e v e l s  o f  u r a n i u m  

i n  t h e  t h r e e  o f f s i t e  w e l l s  i n  t h e  v i c i n i t y  o f  t h e  FMPC; -These sources 

a re  l o c a t e d  e x c l u s i v e l y  w i t h i n  FMPC p r o p e r t y  b o u n d a r i e s  ( F i g u r e  1 3 )  I 

and are, i n  o rde r  of l i k e l i h o o d :  

I 

I 

o Sediments and w a t e r s  d i s c h a r g e d  t o  and conta ined i n  Paddy's 

Run and t h e  Storm Sewer O u t f a l l  D i tch .  

o Covered and A c t i v e  F lyash P i l e s .  

o Waste P i t  Storage Area. 

o P l a n t  Product ion  Area. 

0 Scrap Metal P i l e .  

4-3 
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The r e a s o n s  f o r  i d e n t i f y i n g  each of  t h e  ahove areas as p o t e n t i a l  

sources a re  prov ided '  below. . 

4.2.1 Sediments and Waters Contained i.n .Paddy's Run and t h e  Storm 

Sewer O u t f a l l  D i t c h  

~~~-~ _ _  .__.- ~ .- .~. ~ .- ~~~ - 
~~ . ~. ~- - ~ 

. .  . 
E v i d e n c e  p o i n t i n g  t o  t h e s e  as t h e  most 1 i k e l y  p o t e n t i a l  source. 

f o r  e l e v a t e d  uranium l e v e l s  de tec ted  i n  the  o f f s i ' t e  w e l l s  i nc ludes :  

o The p r e s e n c e  i n  b o t h  d r a i n a g e s  ( P a d d y ' s  Run and t h e  Storm 

Sewer O u t f a l l  D i t c h )  of above background l e v e l s  of u r a n i u m  i n  

t h e  sed imen ts  (up t o  a maximum of  24UX background - Tables 6A 

. and. 66) and i n  t h e  wa te r  (up t o  a maxiinurn of  approx imate ly  30X 

b a c k g r o u n d  - Table 3) .  Th is  uranium was d e r i v e d  from seepage 

o f  u r a n i f e r o u s  g r o u n d w a t e r  i n t o  t h e  d r a i n a g e  and d i r e c t  

d ischarges o f  uranium b e a r i n g  stormwater f rom Fi IPC o u t f a l l s .  

o The u r a n i u m  S e a r i n g  s e d i m e n t s  i n  t h e s ?  d r a i n a g e s  a r e  

h y d r o l o g i c a l l y  u p g r a d i e n t  f rom some o f  t h e  a f f s c t e d  o f f s i t e  

we1 1s. 

o These a r e a s  have  t h e  a b i l i t y  t o  ac t  as a l o c a l  recharge zone 

f o r  t h e  u r a n i f e r o u s  groundwater i n t o  the s h a l  1 ow y r o u n d w a t e r  

regime. 

E s t i m a t e d  t r a v e l  t i m e  ( C a l c u l a t e d  us ing  an average water t a b l e  

g r a d i e n t  o f  0.006 and h y d r a u l i c  c o n d u c t i v i t y  o f  350  f t l d a y )  f o r  

s o l u a b l e  uranium ( t h a t  p o r t i o n  n o t  taken up by t h e  sediments) e n t e r i n g  

the  sroundwater from these sources i n d i c a t e  t h a t  f i r s t  m i g r a t i o n  o f  

iiranil-in1 t o  t h e  o f f s i t e  we1 1 s  c o u l d  have taken p l a c e  as e a r l y  as 200 

days a f t ? r  re lease.  Travel  t imes w i l l  be f u r t h 2 r  analyzed and r e f i n e d  

i n  t h e  computer model ing e f f o r t  u t i l i z i n g  data gathered d u r i n y  Task B 
f i e l d  work. 
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4.2.2 Covered and A c t i v e  F l yash  P i l e s  

r -  

Flyash i s  p r o d u c e d  a t  t h e  FMPC b y  t h e  c o m b u s t i o n  o f  K e n t u c k y  

c o a l .  T h i s  c o a l  ( a n d  r e s u l t i n g  ash) Conta in  o n l y  n a t u r a l  amounts o f  

uranium. The f l y a s h  c o n t a i n s  no uranium f r o m  process o r  p rocess  was te  

r e l a t e d  o p e r a t i o n s .  Wastes f rom b o i l e r  p l a n t  o p e r a t i o n s  are kept  

comp le te l y  segregated f rom process wastes. (Reference Al-30). 

F l y a s h  i s  c o l l e c t e d  and r o u t i n e l y  depos i ted  on FMPC proper t y  a t  

t h e  l o c a t i o n s  shown i n  F i g u r e  10. Volumes o f  t h e s e  p i l e s  have been 

es t ima ted  i n  Table 15. These p i l e s  have been p r e l i m i n a r i l y  i d e n t i f i e d  

as t h e  second most l i k e l y  source f o r  t h e  uranium concen t ra t i ons  i n  t h e  

o f f - s i t e  groundwater f o r  t h e  f o l l o w i n g  reasons: 

o These p i l e s  a r e  h y d r o l o g i c a l l y  u p g r a d i e n t  o f  some o f  t h e  

a f f e c t e d  o f f - s i t e  wel ls .  

o F l y a s h  p i l e s  a r e  d e p o s i t e d  d i r e c t l y  on u n c o n t r o l l e d  ground. 

There a re  no runo f f  or  seepage c o n t r o l s .  Th is  a l l ows  p o t e n t i -  

a l l y  g e n e r a t e d  u r a n i u m  b e a r i n g  l eacha te  access t o  the l o c a l  

ground and su r face  waters. 

o A l t h o u g h  t h e s e  p i l e s  c o n t a i n  l ow  c o n c e n t r a t i o n  o f  uranium 

(es t ima te  o f  10 ug/g) ,  t hey  a r e  v o l u m e t r i c a l l y  l a r g e .  T h i s  

p r o v i d e s  a s o u r c e  o f  p o t e n t i a l l y  l e a c h a b l e  u r a n i u m  t o  t h e  

ground and s u r f a c e  w a t e r s .  Volume e s t i m a t e  a r e  p r a v i d e d  i n  

Table 15. * 

o i n  a d d i t i o n  t o  n a t u r a l  c o n c e n t r a t i o n s ,  s m a l l  amounts o f  

uranium b e a r i n g  m a t e r i a l  were m ixed  i n t o  t h e  o l d  ( c o v e r e d )  

f l y - a s h  p i l e  as p a r t  o f  a research study. No such m ix ing  has 

Seen done i n  t h e  a c t i v e  f l y a s h  s t o r a g e  a r e a .  ( R e f e r e n c e  

A1-30 )  

* A r e v i e w  o f  a v a i l a b l e  l i t e r a t u r e  and Danes A Yoore f i l e s  was made 

t o  assess whether uranium b e a r i n g  1 e a c h a t e s  a r e  t y p i c a l  l y  d e r i v e d  

f r o m  f l y a s h  p i l c s .  rig da ta  was immediately a v a i l a S l e  on t h i s  t o p i c  

and a d d i t i o n a l  research e f f o r t s  a re  con t inu inq .  
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4.2.3 Waste P i t  Storage Area 

T h i s  a r e a  was chosen as t h e  t h i r d  most l i k e l y  candidate source 

f o r  t h e  f o l l o w i n g  reasons: 

o _It  con ta ins  t h e  l a r g e s t  c o n c e n t r a t i o n  o f  t!ranitirn bea r ing  waste 

a t  t h e  f a c i l i t y .  T o t a l  q u a n t i t i e s  of waste b u r i e d  t h e r e  have  

been es t ima ted  a t  464,000 cub ic  ya rds  (Reference A1-2) .  

o It i s  u p g r a d i e n t  o f  a l l  a f f e c t e d  o n s i t e  w e l l s  and may be 

h y d r o l o g i c a l  l y  c o n n e c t e d  t o  s h a l l o w  and deep water bea r ing  

zones. I n fo rma t ion  w i l l  be developed d u r i n g  Task B e f f o r t s  t o  

assess whether  t h e  p i t  area i s  d i r e c t l y  connected ( h y d r o l o g i -  

c a l l y )  t o  a f f e c t e d  o f f s i t e  w e l l s  . 
o T e s t  w e l l s  a d j a c e n t  t o  and d o w n g r a d i e n t  f rom i t  c o n t a i n  

groundwater w i t h  above background l e v e l s  o f  uranium. .. , 

4.3.4 P l a n t  P roduc t i on  Area 

The r e a s o n s  f o r  c h o o s i n g  t h e  P l a n t  P r o d u c t  Area as the  f o u r t h  

most l i k e l y  candidate source are:  

o R e s u l t s  o f  s o i l  s a p p l i n g  and gumpaper a n a l y s i s  which i n d i c a t e  

t h a t  t h e  P roduc t i on  A r e a  may con ta in  up t o  1300 k g  (2860 lbs.)  

o f  u r a n i u m  b e a r i n g  s o i l s  d e r i v e d  f r o m  process aperat ions and 

s tack emmissions. 

o . T h i s  a r e a  i s  u p g r a d i e n t  o f  some o f  t h e  a f f e c t e d  o f f s i t e  

we1 1 5 . 

c) Pathways a r e  a v a i l a b l e  ( v i a  o v e r l a n d  t l o w ,  and downward 

m i g r a t i o n )  f o r  t h e  u r a n i u m  i n  t h i s  a r e a  t o  e n t e r  t h e  l o c a l  

groundwater regime. 
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4.2.5 Scrap Metal Pile 

The mixed Scrap Wetal Pile i s  composed of uranium bearing scrap 
metal from plant production areas .  Most o f  the  uranium i s  removed 
before placement on the scrap pi le  b u t  trace amounts remain. 

I 

- -  ~ 

The Scrap Metal Pile (Figure 10) has been designated the  f i f t h  - -  

most 1 ikely cand,idate source of  the above background uranium concen- 
t ra t ion in t h e  o f f s i t e  groundwater f o r  the following reasons: 

0 I t  is upgradient o f  some of  the affected o f f s i t e  wells. 

o Although i t  contains low concentrations of uranium, the amourlt 
o f  mater ia l  is volumetr ical ly  la rge .  T h i s  provides for a 
s i g n i f i c a n t  source ( q u a n t i t y )  o f  po ten t i a l ly  leachable 
uranium. (Refer t o  Table 15 f o r  a volume estimate). 

'0 Portions of th is  pi le  res t  on uncontrolled earth. This a l l o w s  
po ten t ia l  l y  generated uranium bearing leachate access to the 
local ground and surface waters. 

The next phase o f  work w i l l  be the preparation and implementation 
of  the Task B Work P l a n .  This p l a n  \ d i l l  be designed and  implemented 
t o  corroborate  these  preliminary findings. I t  w i l l  provide the d a t a  
necessary t o  q u a n t i f y  the contribution o f  each potential source t o  the 
above background levels of uranium i n  t h e  groundvlatzr a t  tire FMPC. 

4- 7 
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Group NLO 
No. . Well # 

1 

2 

3 

P-l- 
P-2 

. P-3 

T3 
. T4 

T 1s 
T5 
T9 

T-1D 
T-80 

T-8S -- 
T-10 

. .  . .  
.. .. . .  . .  .. . 

' .  ..' ' . 

. TABLE 1 

SUMMARY OF ONSITE WELL GROUPINGS 

We1 1 
Depth 
( F t )  

210 
210 
210 

51 
40 

80 
95 
99 

187 
187 

116 
137 

Water Level  
E l e v t t i o n  

( F t  1 
. -523.66 
522.16 
519.36 

528.86 
525.85 

525.55 
520.09 
527.23 

524.31 
518.62 

524.60 
51 1. (lo** 

Grouping Ra t iona le  

w e l l s  screened a t  same 
ho r i zon  and l o c a t e d  w i t h i n  
a few hundred f e e t  of each 
o ther .  A l l  a re  m o n i t o r i n g  
deeper a q u i f e r  eas t  o f  p i t  
area. 

Wells a re  a l l  p roduc t i on  - _  

We1 1 s are  approx imate ly  same 
depth, water  l e v e l  e l e v a t i o n s  
i n d i c a t e  they a r e  t a p p i n g  
s i m i l a r  hor izons.  They a r e  
l o c a t e d  w i t h i n  300 f e e t  o f  
each o t h e r  and a re  moni- 
t o r i n g  west s i d e  of p i t  area. 

We1 1s a re  approx imate ly  same 
depth, water  1 eve1 e l  eva t  ions  
i n d i c a t e  they  a re  tapp ing  
same ho r i zon  and a l l  t h r e e  
a re  mon i to r i ng  t h e  south and 
sou theas te r l y  s ides  o f  t h e  
p i t  area. 

\Je l l s  a re  approx imate ly  same 
depth, water l e v e l  e l e v a t i o n s  
i n d i c a t e  they a r e  tapp ing  t h e  
same ho r i zon  and they are bo th  
mon i to r i ng  groundwaters eas t  
o f  t he  p i t  area. These w e l l s .  
have no t  been inc luded i n  
group 1 because of  t h e i r  
s h a l l  ower depths. 

Both w e l l s  a re  m o n i t o r i n g  
groundwaters e a s t  o f  
waste p i t s .  These w e l l s  were 
n o t  i n c i l i d e d  i n  Groups 1 o r  
4 because o f  t h e i r  i n t e r -  
mediate depths. 

47 
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Group NLO 
No., Well # 

6 . T-11. 

. .  . .  . .  '.. . .  

. .  
. .  

TABLE 1 (Cont 'd)  ' 

. . . .  ::. d (  . .  . .  

SUMMARY OF ONSITE WELL GROUPINGS' 

Well Water Level 
Depth E l e v t t i o n  
( F t )  ( F t  ) Grouping Rat iona le  

125 5 1 6.00** Not included i n  Group 2 
because o f  i t s  g rea ter  depth 
and d i f f e r e n t  water 1 eve1 
elevation. 

. .. 

P = P roduc t i on  (water supply) well 
T = Test well 
S = S h a l l o w  (upper.sand a n d  g rave l  aquifer)  well 
D = Deep (lower sand and gravel aquifer)  well 

Measured. April, 1 9 8 6  
Elevation estimated 

* 
** 
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Year* - 
1981 
1982 
1983 
To ta l s  

TABLE 2 

Sumary of FMPC Storm Sewer Out fa l l  Discharge Data 

Total Flow Total  Uranium Discharged 
(Mg) (kg) 

3.08 
12.43 
14.14 
29.65 

.. . 

4 
39 
44 
87 

No flow records eva lua ted  p r i o r  t o  1981. * 
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TABLE 8 

I A I R  EMISSIONS OF URANIUM (kg) 
(Source: Reference A1-14) 

I 
I 
I 
I 
rn 
I 

H u i l  d i n a  1981 - 1982 - 
.2.1 
' 2.3 
19.1 

190.3 
0.5 

81.2 
5.1 

39.7 

340.3 

- 

lY83 

6.4 

42.9 
41.4 

24.7 

- 
--- 

-_ - 
--- 
48.7 

1 
213 

4 
5 
6 
8 

0 . .  9 
Scrubbers 

1.3 

194.1 
135.6 

-e-  

16.0 - 
TOTAL 164.1 

--- I n d i c a t e s  no measurable uranium emission. 

I 
I 
I 
I 
I 

I 
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. ~. TABLE 9 

AMOUNT OF U DETECTED DOWNWIND 
OF THE FMPC 

(mg/m3)  Kg 

S t a t i o n  1 S t a t i o n  3 . S t a t i o n  1 S t a t i o n  3 

1981 0.012 0.0014 6.3X10-4 8.4XlO-6 

1982 0.023 o.r)21 1.2~10-5 l.lXl--S 

1983 0.031 0.074 

DOE S t d .  3 3 

1.6XlO-5 1.9~1--5 

14x10-3 1.6X 1C-3 
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Year 

-TABLE 10 

PUTENTIAL URANIUM QUANTITIES I N  THE SOIL 
FMPC PRODUCTION AREA 

Average Concentration Ueight o f  So i l  i n  Kg of U i n  , 

o f  U i n  Soi l  (ug/g) Production Area (kg)  Soi 1 

1964 142 8.1X106 1150 
1965 163 8.1X106 1320 
1966 79 *- t3.1X106 640 
1967 -- No Samples Taken -- 

8.1X106 940 
8. 1X106 700 

1968 116 
1969 87 

* Assumes a volime of 150,000 f t3 a t  a dens i ty  o f  120 l b s / f t 3 .  
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TABLE 11 

Summary of Gumpaper Data  

Uranium Stack Loss 
- Year ( mgl ft 2 1 ( k g )  ' 

' 1959 '1 12,024 

1960 252,812 

1961 . 119,782 

1962"' .. 249,402 

6,416 

4,748 

2,273 

4,647 

1963 407,743 8,129 

1964 321,350 4,805 
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TABLE 12 

SUMMARY OF HYDROGEOLOGIC CHARACTERISTICS 

Aqu i f e r  C h a r a c t e r i s t i c s  Source 
_ _  ~ _ .  Sur f  i c i a l  T i l  1 Layer- Type: Perch-ed-( l o c a l  ) Ref: A3-2, 4; 7- 

T r a n s m i s s i v i t y :  No d a t a  
S p e c i f i c  Y ie lds :  No da ta  

Shallow Sand and 
Gravel A q u i f e r  

Deep?r 3dnd and 
.Grav?l Aqu i f p r  

H y d r a u l i c  C o n d u c t i v i t y :  Low 
Depth t o  Water: Var ies -3 

t o  -20 f e e t  below l a n d  
s u r f a c e  

Flow D i r e c t i o n :  Fol lows 
1 oca1 topography 
P o r o s i t y :  No d a t a  

Flow V e l o c i t y :  No d a t a  
Storage C o e f f i c i e n t :  No d a t a  

Type: Water t a b l e  
T r a n s m i s s i v i t y :  No da ta  
!Jel l  Y i e l d :  100-500 gpm 

Hydraul i c  C o n d u c t i v i t y :  No 
(rnaic. o f  1000 ypm) 

Ref. A l - 1  

Ref. A3-2, 4, 7 

Ref. A3-2, 4,  7 

d a t a  
Depth t o  Water: 30-50 below Ref. A3-3, 13 
l and  sur face 
Flow D i r e c t i o n :  On west s i d e  Ref. A3-2 
of p l a n t  toward  Paddy's Run, 
eas t  o f  600-foot 
con tou r  f low i s  toward 
Great Miami R ive r .  Poss ib l y  
some l o c a l  d i v e r s i o n  toward 
FFIPC product  i on  we1 1 s. 
ponds g e n e r a l l y  t o  su r face  
topography 
Poros i t y  : 35% 2ef. A3-2 
Flow V e l o c i t y :  P:o data 
Storage C o e f f i c i e n t :  No d a t a  

Corres-  

Type: A r t e s i J n  
T r a n s m i s s i v i t y :  130,O1)0 

Well Y i e l d :  liJU-!3il!) !JjIII 

;lydrdul i c  Condlrct i v i t  i e s :  

gpd/  f t 2  

( !sax.  o f  1000 g p )  

34c, f:;[ld;y ; r.3n.j.. '!<I?- 

IIepttI t o  \ . la ter :  KJ f e e t  
br.1 ow 1 and su r face  

F 1 ow [I i ri?c t i on : Soli t heas t 
toward Great I l i a m i  H i v e r  
?oros  i t y  : 352 
Flow Ve1ocity:O.Z - 2 " f t l d a y  
Storaye C o e f f i c i e n t :  No d a t a  

56;: f t / t Iap)  . - 

Ke f .  A3-3,4,5,7 
Re f .  A3-11 

R e f .  A3-10 

f te f .  A l - 2 5 ,  26 

2 e f .  A3-1, 3, 7 

2 e f .  A3-2, 13 

Ref. A3-2 
Ref. A1-25,26 
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TABLE 13 

PROPOSED MONITORING WELL LOCATIONS-RATIONALE 

Loc a t i on 

Waste P i t  Area 
Naste P i t  Area 

~. 

Reason 

Gather subsur face 
i n f o  and water  q u a l -  
i t y  d a t a  downgrad- 
i e n t  o f  waste p i t  
area. 

Well  No. 

I D-M 1s 
I d  

I D-M 2s 
2d 

Waste P i t  Area 
Waste P i t  Area 

Gather subsurface 
i n f o  and water  q u a l -  
i t y  d a t a  downgrad- 
i e n t  o f  waste p i t  
area. 

Gather subsurface 
, i n f o  and wa te r  qua l -  

i t y  da ta  downgrad- 
i e n t  of waste p i t  
area . 

I 
I 
I 
I 

0-ri 3s 
3d 

Waste P i t  Area 
Waste P i t  Area 

P1 ant  Product i o n  Area 
. .. P1 ant  Product i o n  Area 

D-I1 4s 
4d 

Moni t o r ' w a t e r  qual  - 
i t y  i n  immediate 
v i c i n i t y  o f  p l a n t  
Product i on  'Area. 

D-M 5s 
5d 

M o n i t o r  water q u a l -  
i t y  downgradient 
o f  p i l e .  

Fly Ash P i l e  
Fly Ash P i l e  

I NLO .12s 
12d 

Nor th  Access Road 
Nor th Access Road 

Gather subsurface 
i n f o  and water  
qual  i t y  da ta  up- 
g r a d i e n t  c f  FMPC 

NLO 13s 
13d 

East Product i o n  Area 
East P roduc t i on  Area 

Gather subsurface 
i n f o  and wat2r  
qual  i t y  i n  t h i s  
area o f  f a c i l i t y .  
P o s s i b l e  c o r r e l a -  
t i o n  use w i th .NL0  
.we1 1 T-10. 

Gather subsurface 
i n f o  dnd water  
qual  i t y  d a t a  down- 
grdd i e n t  o f  F lyash 
i ' i l e  and adjacent 
t o  Storin Sewer Out- 
f a 1  1.  

+ s t  Storm Sewer O u t f a l  1 
!.lest Storrri S w e r  O u t f d l  1 

I - . .  

. l i  
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TASLE 13 (Cont 'd )  

PROPOSED MONITOHINI; WELL LOCATIONS-RATIONALE 

- .  Well No. Locat ion Reason 

NLO 15s Willey Road Gather subsurface 
15d Willey Road i n f o  and water  

q u a l i t y  d a t a  down- 
g rad ien t  of Storm 
Sewer Outfa l l  and 
Paddy's Run.  
Will a l s o  provide 
d a t a  on o f f s i t e  
w e l l s  OS-1 and OS-2. 

s :  well screened in s u r f i c i a l  t i l l  l aye r  
d :  well screened in upper p a r t  of upper sand and gravel  a q u i f e r  

1 . .  

L3 
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. -  TABLE 14 

Well Construction Specifications 
FMPC, Fernald, Ohio 

1. Well diameter = 4" i.d. 

2, We1 1 casing a n d  screen w i l l  be f l u s h  jo in t  threaded and coupled 
schedule 40 P V C  w i t h  be l l  end b o t t o m  cap. No glue t o  be 
used-teflon tape only .  

3. Five fee t  o f  well screen w i t h  s l o t  s ized according t o  sediment 
size o f  formation to  be monitored. 

4. A 1  1 we1 Is t o  be gravel packed t o  one foot  above t o p  of screen 

5. A 3 f o o t  t h i c k  bentonit-e p e l l e t  seal  t o  be i n s t a l l e d  around 
annular space f r o m  t o p  o f  gravel pack. Annular space t o  be 
backfilled w i t h  clean backfill material. 

intervals. 

6. 6" i . d .  s t ee l  p ro t ec t ive  pipe w i t h  l o c k i n g  vented cap t n  he  

7. Cement collar t o  be i n s t a l l e d  around p ro tec t ive  pipe in such a 

cemented i n t o  place over PVC r iser  pipe. 

manner t o  encourage surface drainage away from well. 

During dr i l l ing ,  s p l i t  spoon o r  undisturbed sediment samples t o  be 
col lected a t  every f i v e  f o o t  in te rva l  o r  change i n  l i t h o l o g y .  
These samples t o  be l a t e r  analyzed a t  a qualified so i l s  laboratory 
f o r  a var ie ty  of  sediment character is t ics .  5elected so i l s  will 
also be analyzed f o r  uranium concentration. 

5. 

9. During d r i l l i n g ,  the boring w i l l  be logged descr ibing s o i l s  
encountered, types, colors, textures, etc. 
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TABLE 15 _, 

Volume Est imate o f  Scrap Metal and F l y  Ash P i l e s  

~ 

Average 

Vol ume C o n c e n t r a t  ion  Estiinatecl :!uantity 

U t 3 )  of  u ( W g )  (kg) ** 

Mixed Scrap Metal 

P i l e  450,000 2.2 70 

Covered F l y  Ash 

P i l e  1,350,000 10* 

Act ive  F l y  Ash 

P i l e  900,000 

6 00 

10* 400 

- Total  Uranium P o t e n t i a l l y  Present  - 1070 

* From ?efe’rencc? A1-31. 
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OHIO DOH OFFSITE HATER OUALITY RESULTS 
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** Southwest Ohio Water Comp.any, Collector #2.  - Figure 6. 
See Figure 5 f o r  locations. OS-20 through 22 not regularly sampled as part 
nf FMPC monitoring program. Locations not shown on Figure 5. 
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APPENDIX 5 

ESTIMATE OF URANIUM Ol lAFITITIES IN STEAM SEDIMENTS - - - - -  

AS-1 Paddy Run Creek 

- - - -  0 Hett~een-PR3 and-PH4 .- - - - - __ _ _  

. Length o f .  Reach 
Average t l i d t h  
Sairlpl i n g  Depth 

= 4,600 ft. 
- 4 f t .  
= 0.08 ft. . 

- 

Volume of  sediment 
Average concent ra t ion  of 

Averaye dens i ty  o f  sediment = 120 lhs / f t 3 * *  

= 1470 ft3 

Uranium i n  sediment* = 11 ug/g 

(Weiyht o f  sediment) (Average c o n c e n t r a t i o n  o f  u ran ium 
i n  sediment) = Q u a n t i t y  o f  uranium p o t e n t i a l l y  present 

(1470 f t 3 )  (120 l h s / f t 3 )  (11  ug/g) (0.000001 y/ug) , 

(0.45 .kg/ l  b )  = 0.9 kg (2.lbs) 

o Between PR4 and PR2 - 

Length o f  Reach 
Average N id th  
Sampl i ng  Depth 

= 3,300 ft. 
- - 6 ft. 
= 0.08 ft. 

Volume of sediment = 1580 ft.3 
Average concentrat ion of 
uranium i n  sediment" = 61 ug/g 
Average dens i ty  o f  sediment = 120 l b s / f t 3 *  . 

(Weight o f  sediment) (Average concentrat ion o f  uranium 
i n  sediment) = Q u a n t i t y  o f  Uranium P o t e n t i a l l y  Present 

(1580 f t 3 )  (120 l b s / f t 3 )  (61  ug/y)  (0.000001 y/ug) 
(0.45 k g / l b )  = 5.2 kg (11 l b s )  

o Between ,PR2 and P H 1  

Length o f  Reach 
Average Width 
Sampl i n g  Depth 

= 550 ft. 
= 8 f f . .  
= 0.08 ft. 

. .  . . . .  



Weight  .of s e d i m e n t  
A v e r a g e  concentration of . 

Average d e n s i t y  of s e d i m e n t  

( U e i g t i t  of s e d i m e n t )  ( A v e r a g e  concen t r a t  i o n  o f  u r a n i u m  
i n  s e d i r n e n t )  = Q u a n t i t y  of u r a n i u m  p o t e n t i a l l y  present 

(350 f t 3 )  (120 l t , s / f t 3 )  ( 2 2  u y / g )  (O.OOOOO1 g / u g )  
(0.45 k g / l  b )  

= 350 f t 3  

. u r a n i u m  i n  s e d i m e n t *  = 22 uq/q 
= 1 2 0  l b s / f t > *  

. - . . . . .. ~. . 

= 0.4 kg ('1 l b s )  

T o t a l  u r a n i u m  p o t e n t i a l l y  p r e s e n t  i n  the  f i r s t  i n c h  of sedirrlent 
i n  P a d d y ' s  Run = 6.5 kg ( 1 4  l b s ) .  

.. ._ 

* From T a b l e s  6B and 6C. 

S o i l s  M a n u a l ,  1 9 6 1 ,  The A s p h a l t  I n s t i t u t e ,  Manual Ser ies  No. 10 ** 
! : l s - l o ,  pp. 55. 
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A5-2 Storm Sewer O u t f a l l  D i t c h  

o Retween Out fa1 1 

Length o f  Reach 
Averaye Width 
Sampling Depth 

VOllJrrle o f  

Weir and S S 1  

= 10 ft. 
= 2 f t .  
= 0.08 f t .  

- -  

sed iment = 2 f t 3  
Average concent ra t ion  of  

Averaye dens i ty  of sediment 
uranium i n  sediment* = 79 ug/y 

= 120 l h s / f t 3 * *  

(Weight of sediment) (Average concent ra t ion  o f  uranium 
i n  sediment) = Q u a n t i t y  of uranium p o t e n t i a l y  present 

( 2  f t 3 )  (12 l b s / f t 3 )  ( 7 9  uy/g) (0,000001 y/ug) 
(0.45 kg / l bs )  = <0.001 kg (<0.002 l b s )  

o Between SS1  and SS2 

Length o f  Reach 
Average Width 
Sampl i n g  Depth 

= 1,700 ft. 
4 f t .  

= 0.08 ft. 
- - 

Volume of sediment = 540 f t 3  
Average concent ra t ion  of 
uranium i n  sediriient" = 6i] lJg/g 
Average dens i ty  o f  sediment = 120 1bs / f t 3 *  

(Weight o f  sediment) tAverage concentrat ion o f  uranium 
i n  sediment) = Q u a n t i t y  o f  uranium p o t e n t i a l l y  present 

-. . 

(540 f t 3 )  (120 l h s / f t 3 )  (60 ug/y)  (0.000001 g/ug) 
(0.45 kg / l bs )  = 1.7 kg  (3.7 l b s )  

o Between SS2 and S S 3  (Paddy's Run) 

Length of Reach 
Average Width 
Sampl i n g  Depth 

= 360 ft. 
.= 4 f t .  
= O* l )S  ft.. 

Volume o f  Sediment = 310 f t3 
Average concentrat ion o f  
uranium i n  sediment* = 24 ug/g 
Average dens i ty  o f  sediment = 120 1bs/ f t3**  
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(Weight of sediment) (Average concentration of uranium 
in sediment) = Quantity of uranium potentially present 

(310 tt3) (120 lbs/ft3) (24 ug/g) (0.000001 y/ug) 
. (0.45 kg/lbs) = 0.4 kg (0.1 lbs). 

Total u r a n i u m  potentially present in the first inch of soil i n  
the Storm Sewer Outfall Ditch = 2.1 kg ( 5  lbs) - 

P 
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APPENDIX 8 

1 ' -  

I 

. CALCULATIONS 

Y. Concentration 

0 rlr, analysis availdhle. 

o Health a n d  Safety Division est ivates  t h a t  there are less t h a n  
- I - I  . . I ! r - <  I poJrlriS of urdniurn present i n  the pile.  7 0  

". i -  .:.I Sn voluine present, t h e  +<? ii-it~i;i?:l !::)tal weight of urivii-ii,i 
in t h e  p i l e  (150 l b s . )  and an assumed d e n s i t y  of 1SU l b s / t t 3 .  
The average concent ra t  ion = 

1501bs. x X 
(450,000 f t3)  (150 l b S ' / i ? T  1-ppm 

= 2 . 2  ppm 

C .  Estimated Ouantity 

o Health a n d  Safety per5r)rlnel assii:ne t h a t  ilile CoritdiiiS 
t h a n  several hundred pounds  of urari i:il,i. 

Active Fly  Ash Pile 

A. Volume = 

(300 f t ) (300  f t ) ( l O  f t )  

900,000 f t 3  

8 .  Concentration 

o Core s a m p l e  taken a n d  analyzed from p i l e  yielded a uranium 
concentration of 10 ppm. 

C.  Estimated Q u a n t i t y  

o Based on a n  average densi ty  o f  100 l b s / f t 3 ,  t o t a l  u r a n i u m  
content = 

- X  l b s  = lOppm 
(900,000 f t J )  (100 lb s / f t3 )  1,000,000 ppm 

= YO0 lbs. (408 k g )  

I . .  
. .  . .  



Covered F l y  Ash P i l e  

A. Volume 

(300 f t ) ( 1 5 0  f t ) ( 3 0  f t )  

1,350,000 f t3 
_ _ _ _  - _ _  - _ _  -~ _ _  - _ _  - -  - - _ - - - - - -  

B .  Concentration- 

o Assumed t o  be t h e  same as t h a t  o f  Act ive  P i l e  ( 1 0  ppm). No 
o t h e r  in format ion  a v a i l a b l e .  

I 
C. Estimated Quant i ty  

PI 
I 

0 Based on an a v e r a g e  d e n s i t y  o f  1 0 0 1 b s / f t 3 .  T o t a l  'Graniurn 
content  = 

- - 10 PPm x l h s  - 
(1,350,000 ft3) (100 I b s / f t * )  1,00c1,000 ppm 

r. , ,  

Q'. . 

= 1350 l b s  (612 kg) 

. .  




