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21, 1965 ITEM: Aquifer Contamination Control 

Prepared By: R H. Starkey 

Present Status: 

At the present time the contamination of the ground water in the vicinity' 
of the FMPC is not considered to be a serious problem. This cmclusion 
is based largely upon a recent review of the situation by S. E. Norris of 
the U. S Geological Survey. It was concluded by Mr. Norris that if any 
wells are to be affected by contamination originating at the FMPC, they 
will be the FMPC production wells. 
evident. 

To date, no such contamination is 

The Engineering Division has recently taken over the operation of the 
General Sump. 
operations so as to send a minimum of water to Pit #3. 
by minimizing the addition of water'to the pit the solid content wil l  be 
increased, tending to seal the bottom of the pit. Also, the reduction of 
the water level in the pit will  reduce the head, further reducing leakage 
through the bottom of the pit. 

They have definite plans for revising the General Sump 
It is thought that 

At Mr. Norris' suggestion, Test Well #1 is being pumped constantly to 
The water 

from this well is pumped back into the clear-well portion of Pit #3 and 
subsequently to the Miami  River. 

short circuit" any leakage from the pit which might occur. 11 

Remaining Problems : 

1 )  Further reduction of liquid content of liquors being pumped to Pit #3. 

2) Evaluation of the extent of ground water contamination. 

Planned Action: 

1 )  Revise General Sump operating procedures so as  to minimize the 
quantity of water being pumped to Pit #3. 

2 )  Install four additional test wells at locations recommended by S, E. 
Norris, that is, 1 )  deep well at site of #1 test well, 2)  deep well 
approximately half way between #1 test well and the FMPC production 
wells, 3 )  shallow we l l  at same location as #2, and 4 )  shallow well 
approximately 1500 feet south of #5 test well. 

Target date for completion: 

3 

1 ) Approximately six months. 



,4 * * Report to the Manager 
Aquifer Contamhation Control 
.Jarnary 21, 1965 

-444 .7  

2) Approximately two months. Request for bids for construction of 
wells- scheduled for week of January 25. 

Date for next report: 

M S / m b  

cc: C R Chapman 
P. G. DeFazio 
J. H. Noyes, 1x 
J. A. Quigley, M.D. 
E. B, Riestenberg 
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REPORT TO THE MANAGER 

Apr i l  29, 1965 

ITEM : Aquifer Contamination Control 

Prepared By: R. E. Starkey 

Present S t a t u s  : 

The f o u r  new t e s t  wel l s  were completed on A p r i l  2 3 ,  1965. 
Baling and t e s t  pumping of  t hese  wel l s  w i l l  be completed 
on Apr i l  30. The wel ls  w i l l  then be sea led  and concrete  
bases  w i l l  be i n s t a l l e d .  Numerous samples a r e  being taken 
from each of t he  we l l s  during the  b a l i n g  and pumping t e s t s .  
These a re  p r e s e n t l y  being analyzed. A method o f  r o u t i n e l y  
pumping these  wel l s  i s  being developed by Water Treatment 
personnel.  

Production Well #1 i s  showing some s l i g h t  i nc rease  i n  ch lo r ide ,  
s u l f a t e ,  and hardness concentrat ions.  As this  wel l  i s  t h e  
nea res t  t o  t he  p i t  a rea  i t  i s  being followed q u i t e  c lose ly .  
A t  th i s  time t h e  concentrat ions o f  these  contaminants a r e  
no t  a t  a l e v e l  considered t o  be se r ious  from a h e a l t h  s tand-  
p o i n t ,  however. It  i s  p r e s e n t l y  being used a s  our water 
supply,  t hus  a c lose  follow-up i s  poss ib le .  

The storm sewer l o s s e s  during t h e  f i r s t  qua r t e r  of 1965 i n d i c a t e  
t h a t  t h e  ground contamination con t ro l  program has  been very 
e f f e c t i v e .  The l o s s e s  of uranium v i a  t h e  storm sewer system 
were only  1800 pounds during t h e  f i r s t  th ree  months of  1965, 
whereas over a s i m i l a r  per iod  of 1964 t h e  l o s s e s  were 4600 
pounds. The r a i n f a l l  during 1965 has  not  been q u i t e  a s  g r e a t  
a s  during 1964 (10.3 i nches  a s  compared t o  14.3 i n c h e s ) ;  
however, i t  i s  opined t h a t  t h e  1964 l o s s e s  would n o t  have 
approached t h e  1963 l o s s e s  even w i t h  equal o r  g r e a t e r  r a i n f a l l .  

This lower l o s s  r e f l e c t s  an improvement i n  ground contamination 
c o n t r o l  and t h e  s tack lo s ses .  The 1964 s t ack  l o s s e s  were only 
approximately 60% of  t he  1963 l o s s e s  and so f a r  i n  1965 t h e  
l o s s e s  have been even lower. 

The P l a n t  1 b a l e r  w a s  p laced  back i n  opera t ion  and t h e  l a r g e  
backlog of contaminated drums i s  r a p i d l y  diminishing. 

P i t  #3 has  been maintained f o r  some per iod  of time with a 
m i n i m u m  of supernatant  l i q u i d .  T h i s  has come about by the  
e f f o r t  made by Water Treatment personnel  i n  t h e i r  opera t ion  
of t h e  General Sump. 

P resen t ly  the  SOP f o r  t h e  opera t ion  o f  the  General Sump i s  being 
rev ised .  T h i s  r e v i s i o n  was brought about by an i n c i d e n t  which 
occurred on 4/5 and 4/6/65 dur in  
of uranium were d ive r t ed  t o  P i t  $3. 

which approximately 1000 pounds 
A t  th is  t i m e . . i t  i s n ' t  
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Apr i l  29, 1965 

poss ib l e  t o  determine j u s t  what e f f e c t  t h e  r e v i s e d  opera t ion  
w i l l  have on the  l i q u i d  l e v e l  i n  P i t  #3. 

Remaining Problems : 

1) Fur ther  eva lua t ion  of t h e  ex ten t  of ground water 
contamination. O f  primary i n t e r e s t  i s  t h e  inc rease  
o f  contaminants being noted i n  Production Well #lo . 

2 )  Continued reduct ion  o f  l i q u i d  content of l i quor s  
being pumped t o  P i t  # 3 .  

Planned Action: 

1) A s  soon a s  adequate background information on the  t e s t  wel l s  
i s  accumulated, i t  i s  planned t o  d i scuss  th i s  data w i t h  
S. E. Norr is  o f  t he  USGS. It i s  a l s o  planned t o  d i scuss  
t h e  increase  o f  contaminants i n  Production Well #l w i t h  
h i m  a t  t h a t  time. 

2 )  Set up a r o u t i n e  program f o r  sampling a l l  t e s t  wel ls .  

3) Maintain a c lose  su rve i l l ance  on a l l  production w e l l s ,  
e s p e c i a l l y  Well #I. 

Target D a t e  f o r  Completion: 

1) Approximately one month. 

2 )  Approximately one month a f t e r  d i scuss ion  with S. E. Norris.  

3 )  Continuing. 

MS/m j s 

C C :  C. R. Chapman 
P. G. DeFazio 
J. H. Noges 
J. A. Quigley, M.D. 
E. B. Riestenberg 



1- 4 4 4 . 7 4  
REPORT TO TIlE MANAGER 

ITEM: Aquifer Contamination Control March 18, 1965 

Prepared By: R . 'H .  Starkey 

Present  S t a tus  : 

ITEM: Aquifer Contamination Control March 18, 1965 

Prepared By: R . 'H .  Starkey 

Present  S t a tus  : 

The con t r ac t  f o r  t he  cons t ruc t ion  of t he  a d d i t i o n a l  t e s t  wel l s  
has been awarded a t  a c o s t  of $3769.50. Construct ion i s  t o  be 
s t a r t e d  sometime during March. These a d d i t i o n a l  t e s t  wel ls  w i l l  
permit a b e t t e r  eva lua t ion  of the  ex ten t  md degree of  ground 
water contamination a s  a r e s u l t  o f  BIPC waste s torage .  

The opera t ion  of t he  General Sump has been very s a t i s f a c t o r y  
s i n c e  the  Engineering I l iv i s ion  t o o k  over t h i s  operat ion.  "he 
water l e v e l  i n  P i t  #3 has been lowered appreciably while 
maintaining a s a t i s f a c t o r y  e f f l u e n t  t o  t he  r i v e r .  
i s  being pumped a t  a maximum r a t e .  The ch lo r ide  and n i t r a t e  
concent ra t ions  i n  th i s  wel l  a r e  a t  t he  lowest concent ra t ion  
reached s ince  this  we l l  o r i g i n a l l y  became contaminated (530  ppm 
n i t r a t e s  and 400 ppm c h l o r i d e s ) .  A t  t h e  present  time Test  Well 
#1 i s  being discharged t o  Paddy's Run s o  as t o  be ab le  t o  reduce 
t h e  water l e v e l  i n  P i t  #3. Close su rve i l l ance  o f  t he  contaminant 
l e v e l s  i n  th i s  stream i s  maintained and i f  they  become too high, 
t he  discharge f rom Test  Well #l w i l l  be re routed  back i n t o  P i t  ji3 
c l e a r  well .  

Test  % e l l  #l 

The frequency and degree o f  ground c o n t m i n z t i o n  i n c i d e n t s  hz.ve 
been s i g n i f i c a n t l y  reduced. The l o s s  of uranium v i a  t h e  s to rm 
sewer system i s  an i n d i c a t i o n  of this  ( a  t o t a l  o f  1218 l b s .  durin?; ,~. 
January and February, 1965 as  compared t o  1967 l b s .  during the 
same t w o  months i n  1964).  

> 

There i s  s t i l l  no i n d i c a t i o n  o f  ground water contamination i n  
the  FMPC production wel ls .  According t o  S. F. N o r r i s ,  th i s  i s  
t h e  f i r s t  l o c a t i o n  t h a t  contamination should occur beyond the  
t e s t  wel l s .  

Remaining Problems : 

1) Fur ther  reduct ion  of . l i q u i d  content  o f  l i q u o r s  being pumped 
t o  P i t  #3. 

2)  Evaluat ion of t h e  ex ten t  o f  ground water contamination. 

Planned Action: 

1) Revise General Sump opera t ing  procedures so  a s  t o  minimize 
the  q u a n t i t y  o f  water being pumped t o  P i t  #3. 

2) I n s t a l l  Tour a d d i t i o n a l  t e s t  wel l s  a t  l o c a t i o n s  recommended 
by S. E. Norr i s ,  t h a t  i s ,  1) deep wel l  a t  s i t e  of #1 t e s t  



Report t o  t h e  Manager 
Aquifer Contamination Control 
March 18, 1965 

we l l ,  2 )  deep wel l  approximately h a l f  way between #1 t e s t  
w e l l  and the  FMPC production we l l s ,  3 )  shallow wel l  a t  same 
l o c a t i o n  a s  #2, and 4)  shallow wel l  approximately 1500 f e e t  
south  of #S t e s t  wel l .  

Target d a t e  f o r  completion: 

1) Approxirnately s i x  months . 
2)  Approximately two months . 

R. H. Starkeg 

RHS/mjs 

cc:  C. R. Chapman 
P. G. DeFazio 
J. H. Noges 
J. A. Quigley, M.D. 
E. 3. Riestenberg 

! 



REPORT TO THE MANAGER 

ITEN: Aquifer Contamination Control 

Prepared By: R. H. Starkey 

Present  S t a tus :  

June 24, 1965 

All t e s t  and product ion wel l s  a r e  now being sampled on a monthly 
bas i s .  
we l l  i n  use, t h e  wel l s  a r e  pumped only f o r  sampling purposes 
once a month. This new schedule w a s  s e t  up fol lowing t h e  
5/13/65 v i s i t  t o  t he  FMPC by S. E. N o r r i s  and R. F i d l e r  of t h e  
USGS. 

With t h e  exception of Test Well #1 and the  production 

During t h e  v i s i t  of t h e  USGS r e p r e s e n t a t i v e s  our  e n t i r e  pumping 
program was discussed.  In add i t ion ,  i t  w a s  agreed t o  furnish 
them w i t h  a d d i t i o n a l  d a t a  i n  o rde r  that they  might b e t t e r  
eva lua te  the  d i r e c t i o n  of f l o w  of t h e  ground water i n  t h e  
v i c i n i t y  of t h e  s to rage  p i t s .  T h i s  a d d i t i o n a l  information i s  
being developed by t he  Engineering Divis ion and w i l l  be s e n t  
t o  M r .  N o r r i s  as soon as it i s  completed. 

Pumping from Production Well #1 was discont inued on 5/15/65 
and Production Well #3 w a s  put back i n t o  operat ion.  
has much higher  q u a l i t y  water ,  thus  it i s  much e a s i e r  and 
cheaper t o  t r e a t .  T o  da t e  t h e r e  i s  no s i g n i f i c a n t  i nc rease  i n  
contaminant l e v e l s  being found i n  Production Wells #3 and #2 
a s  was found i n  Well #1. 

The l a t t e r  

The storm sewer l o s s e s  a r e  continuing a t  a very l o w  l e v e l .  
From a l l  i n d i c a t i o n s ,  t h e  l o s s e s  f o r  1965 should be t h e  lowest 
s ince  1958 (450 lbs/mo.) o r  1959 (550 lbs/mo.). T h i s  has  
come about l a r g e l y  because o f  t h r e e  improvements. They a re :  

1) The number and s e v e r i t y  of ground contamination i n c i d e n t s  
a r e  cont inuing t o  dec l ine .  

2) I n c i d e n t s  wherein inadver ten t  r e l e a s e s  of process  m a t e r i a l s  
a r e  r e l eased  t o  t h e  storm sewer system which a r e  now v i r t u a l l y  
non-exis tent .  

. -..,--, 

3)  The s tack  l o s s e s  a r e  being con t ro l l ed  b e t t e r  than ever before  
i n  t h e  h i s t o r y  o f  t he  p r o j e c t  (only approximately 4 6 0  lb s .  
f o r  t h e  f i rs t  6 months of 1965 and approximately 120 lbs .  
pe r  month f o r  t h e  p a s t  4 months) . 

All of  the  empty scrap  drums have been removed from t h e  P lan t  1 
pad and t h e  a rea  w e l l  cleaned. 
because o f  a mechanical break-down of  t h e  ba le r .  

A l a r g e  accumulation had r e s u l t e d  

!-., .p 0 7 
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P i t  #3 i s  s t i l l  being maintained a t  a very l o w  l e v e l .  It i s  
quest ionable  j u s t  how long this can be done as it may become 
necessary t o  pump more l i q u i d s  t o  the  p i t  from t h e  General 
Sump i n  order  t o  meet s p e c i f i c a t i o n s  f o r  r a d i o a c t i v i t y  i n  t h e  
M i a m i  River. This problem s t a r t e d  with increased  Refinery 
opera t ions  a s  t h e  r a f f i n a t e s  (which include b e t a  emitters UX1 
and UX2) a r e  handled through t h e  General Sump. This increased  
r a d i o a c t i v i t y ,  i n  conjunct ion w i t h  a very dry  Spring and 
r e s u l t a n t  low r i v e r  flow, may very we l l  r e s u l t  i n  excessive 
t o t a l  r a d i o a c t i v i t y  l e v e l s  i n  t h e  r i v e r  un less  c o r r e c t i v e  
measures a r e  taken. One a c t i o n  that could be taken,  and 
undoubtedly t h e  s implest  and cheapest ,  i s  t o  pump more l i q u o r  
t o  P i t  #3 and l e t  i t  s e t t l e  t he re .  This i s  h igh ly  undesirable ,  
however, a s  i t  would negate  the  e f f o r t  expended i n  drying up t h e  
p i t .  Also, the  problem of h igh  n i t r a t e s  i n  t h e  M i a m i  River on 
days when water i s  pumped from the  p i t s  became obvious j u s t  
recent ly .  On June 19 and 20 t h e  n i t r a t e  concent ra t ion  ca l cu la t ed  
t o  be i n  the  r i v e r  s o l e l y  from FMPC e f f l u e n t  was 55 and 49 ppm 
respec t ive ly .  The NCG f o r  n i t r a t e s  i s  .!$+ ppm t o t a l  i n  t he  r i v e r .  

Test  Well #1 i s  being pumped continuously and i s  s t e a d i l y  showing 
lower l e v e l s  of n i t r a t e s  and ch lo r ides ,  500 ppm and 320 ppm 
respec t ive ly  as of June 15, 1965. The s u l f a t e  l e v e l s  a r e  running 
approximately 165 ppm, however, a t  this time i t  i s n ' t  poss ib l e  t o  
eva lua te  the s ign i f i cance  of this l e v e l  as analyses  f o r  s u l f a t e s  
wasn't s t a r t e d  u n t i l  r ecen t ly .  

Remaining Problems : 

1) Fur ther  eva lua t ion  of  t h e  ex ten t  of  ground water contamination 
and the  d i r e c t i o n  of flow of t h e  ground water. 

2) B e t t e r  con t ro l  of General Sump e f f l u e n t  t o  t h e  Great M i a m i  
River so as n o t  t o  exceed r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s .  

Planned Action: 

1) The Engineering Divis ion i s  p r e s e n t l y  completing a survey which  
w i l l  permit them t o  des igna te  t h e  l o c a t i o n s  of a l l  wel l s  on a 
topographic map. A copy of t h i s  map W i l l  then  be s e n t  t o  
S. E. Norr is  f o r  study. 

2)  Water Treatment personnel  a r e  s t r i v i n g  t o  improve t h e i r  General 
Sump opera t ions  so a s  t o  discharge a n  acceptable  e f f l u e n t  t o  
t he  Miami River w h i l e  s t i l l  pumping only a minimum of l i q u i d  
t o  P i t  #3. 
however, t h e  premature low r i v e r  flow has increased  the  
ser iousness  of the  problem. 

Def in i t e  progress  has been made i n  this d i r e c t i o n ,  
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3)  Continued surveillance of  all production and test wells and 
keeping S. E, Norris informed of  significant changes in any 
of these wells. 

Target Date: 

1) Completion of Engineering survey and drawings is estimated 
in 3 to 4 weeks. 
for his review. No estimate c m  be made as to when Mr. Norrisl 
evaluation will be complete. 

Six months to one year (E. B. Riestenberg’s estimate). 

These w i l l  then be sent to S. E. Norris 

2 )  

3 )  Continuing. 

w R. H. Starkeg 

RHS/m j s 

. _-  

I‘ or$) 



REPORT TO THE MANAGER 

September 17, 1965 

I Aquifer Contamination Control 

Prepared By: R, H. Starkey 

Present Status:  

The information for S. E, Norris has now been compiled and w i l l  be 
forwarded to h i m  following the completion o f  analysis  on t e s t  w e l l  
samples taken on 9/16/65. 
maps showing exact  w e l l  locations,  w e l l  e levations and s t a t i c  
l e v e l s  i n  the i n d i v i d u a l  w e l l s  a t  the time the 9/16/65 samples were 
taken, Mr, Norris f e e l s  t h a t  he can then more accurately determine 
the d i r e c t i o n  o f  flow of the ground water i n  the v i c i n i t y  of  the 
storage p i t s ,  

This information includes topographic 

The storm sewer l o s s e s  are continuing a t  a very low l e v e l .  
average monthly loss so f a r  i n  1965 has been only  590 pounds. 
average l o s s  duping 1964 was 800 pounds per month. 
l o s s  occurred i n  1962 with 1230 pounds per month or over 200% of 
the l o s s e s  so f a r  i n  1965. 
the following: 

The 

The highest  
The 

This has been accomplished because of 

1, Continued e f f o r t  on the part  of a l l  concerned with the control  
-- 7 

of ground contamination. 
incidents  are becoming quite  rare. 

l o s s e s  through the end o f  1965 i n d i c a t e  the over-al l  plant  l o s s  
w i l l  be somewhat l e s s  than 50% of our 1964 losses. 
p a s t  6 months, the average stack l o s s e s  have been only 132 
pounds per month. Unless so1118 serious problems a r e  encountered, 
1965 should be the best  year ever f o r  the control o f  stack losses. 

Although one release of process materials  apparently occurred on 
9/3/65, such i n c i d e n t s  are becoming very  rare. On t h a t  date 
approxlnatelg 15 pounds o f  uranium were lost via the storm 
sewer system, 
expected t o  be l o s t  on a day when no r a i n  occurs, as was the 
case on 9/3/65. 

P i t  #3 i s  s t i l l  being maintained a t  a very low l e v e l  although it  
i s  presently somewhat higher than usual because of the recent heavy 
rains . 

S i g n i f i c a n t  ground contamination 

2. Better  and b e t t e r  control  of stack l o s s e s .  Projected stack 

For the 

3. 

This i s  50 t o  60 pounds more than would be 

On 6/29/65 we received a new chart f o r  estimating r i v e r  flows from 
the State  of Ohio. Using the new chart increases the estimated 
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r i v e r  flow by 300% t o  400% a t  low r i v e r  flows. 
no way a f f e c t s  the contaminant concentrations measured i n  the r i v e r ,  
i t  does reduce the concentrations calculated on the b a s i s  of 
Manhole #175 and allows more leeway i n  the operation of  the General 

Although this i n  

sump . 
On 9/1/65 a rather large f i s h  k i l l  occurred i n  the Great M i a m i  River. 
Much more than usual p u b l i c i t y  was given this incident by the l o c a l  
news media. However, the dead f i s h  were noticed by Water Treatment 
Department personnel e a r l y  on t h a t  date and I n d u s t r i a l  Hygiene & 
Radiation Department personnel traced the k i l l  t o  far above the 
lsTBpC o u t f a l l .  As usual, a large number o f  dead f i s h  accumulated 
near the F'MPC o u t f a l l  as a r e s u l t  of' the eddy current s e t  up i n  the 
r i v e r  by our waste stream; however, there i s  no question but what 
the k i l l  occurred upstream. 

On 8/26/65 the Health & Safety  Division published "Reconmended NCG 
Values f o r  the Storm Sewer O u t f a l l  and Paddy's R u n . "  
recommends contaminant limits f o r  these two streams and explains 
the reasons f o r  the recommendations. This document g i v e s  a basis  
f o r  control  o f  the two streams and can be used as back-up i f  
contamination i n  Paddy's Run ever becomes a matter of controversy. 
The one problem s t i l l  remaining i s  that  of b e t t e r  sampling and f l o w  
measurement of the storm sewer o u t f a l l .  This has been a recognized 
problem f o r  a number of years but was brought t o  light again during 
the study described i n  t h i s  report. 

This document 

Remaining Problems : 

1) 

2) 

Further evaluation of the extent  of ground water contamination 
and the d i r e c t i o n  o f  flow of the ground water. 

Better  sampling and flow estimation of storm sewer o u t f a l l .  

3)  Better  contPol of General Sump operations so as not t o  exceed 
r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s  i n  the H i a m i  River 
while s t i l l  pumping a minimum o f  l i q u i d  t o  P i t  #3. 

Planned Action: 

1) Transmittal of all requested i n f o m a t i o n  t o  S, E, Norris for 
his evaluation. 

2) I n s t a l l a t i o n  of equipment i n  the storm sewer l i f t  s t a t i o n  t o  
p e a t  b e t t e r  sampling and flow estimation i n  that stream. 
This includes:  

a)  Complete the i n s t a l l a t i o n  of a pH meter which Will alarm 
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3) 

4) 

a t  the  Water House when an abnormal pH occurs. 

Numerous co r rec t ive  measures a r e  being taken bg Water Treatment 
superv is ion  t o  improve t h e i r  opera t ion  of t he  General Sump. As 
E. Riestenberg prepared a "Report t o  t he  Managex-" on t h e  General 
Sump, no attempt t o  cover t h a t  f a c i l i t y  w i l l  be made here ,  

Continued su rve i l l ance  of a l l  production and t e s t  wel ls .  Keep 
S, E, N o r r i s  informed of s i g n i f i c a n t  changes i n  any of these 
wel l s  . 

8 

1) 

2) 

3) 

4) 

I n s t a l l a t i o n  of a sampler a t  t he  s torm sewer l i f t  s t a t i o n .  
This sampler w i l l  opera te  when t h e  water i n  the storm sewer 
system flows over the  6" dam. It w i l l  be i n s t a l l e d  i n  the 
60" storm sewer ad jacent  t o  the  l i f t  s t a t i o n .  A job order  
has been w r i t t e n  t o  proceed With this i n s t a l l a t i o n ,  

I n s t a l l a t i o n  of a f low meter a t  the  stom sewer l i f t  s t a t i o n ,  
A s t i l l w e l l  connected t o  storm sewer w i l l  be i n s t a l l e d  
maintaining the  same water l e v e l  a s  i n  t h e  stom sewer. This 
w i l l  opera te  a f low meter t o  i n d i c a t e  and record  flow i n  the  
storm sewer. 

Target Date: 

This information w i l l  be furn ished  t o  M r ,  Norr i s  by 10/1/65. 
J u s t  when he w i l l  be ab le  t o  complete his evalua t ion  cannot be 
e s t imat  ed , 

a) 10/1/65 
b) 11/1/65 
c )  3/1/66 

Covered i n  E, B. B e s t e n b e r g ' s  "Report t o  t h e  Nanager." 

Continuing . 
@W R. H. Starkey 

- .  
! .. . .. I ,  . RHS/mjs .-- 

CC: C. R. Chapman. + .- 
P.'G.~QeRaeio - - 
J, H'. Noyes 

E, B. Riestenberg 
J o  A, &uigley,,M.D. 
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REPORT TO THE MANAGER 

December 15, 1965 

ITEM: Aquifer Contamination Control 

Prepared By: R. H. Starkey 

Present Status : 

General 

J 

The data that had been compiled S. E. ,arris was given to 
him when he visited the FMPC on 10/6/65. Followin his visit, 
he analyzed the data. 
concluded that the FMPC water supply comes largely from under- 
ground water flow south through the Miami River Valley. 
little, if any, of the FMPC water supply flows under the disposal 
pits. He further concluded that the clay layer, which separates 
the sand and gravel deposits into two principal aquifers, extends 
beneath the disposal pits thus limiting the .spread of contaminants 
downward from the pits, 

In a letter to me on 10/29/ 5, he 
Very 

Storm Sewers and Ground Contamination 

The storm sewer losses increased during September (1020 pounds) 
and October (850 pounds), however, they were lower again during 
November (270 pounds). This condition undoubtedly resulted from 
a fairly large rainfall during September and October after a 
rather long dry period. Indications are, however, that the storm 
sewer losses for 1965 will be the lowest since 1959. Undoubtedly 
one of the biggest contributors to this reduction has been the 
reduction of stack losses. Stack losses for 1965 will be 
approximately 50% of the losses for 1964 and the lowest for any 
year to date. 

In addition, everyone is becoming more "ground contamination 
conscious" and working to keep materials off uncontrolled areas. 
One incident occurred with process wastes in the Refinery when a 
process line developed a leak and released some material to the 
storm sewer. This condition was corrected as soon as it was found. 

--' \ 

The new controlled area for the Plant 8 west pad is virtually complete. 
This installation should greatly improve the control of contamination 
on this pad. 

The pH meter has been installed at the storm sewer lift station. 
When the pH goes out of control, it sounds an alarm in the Water 
Treatment Plant, permitting immediate follow up. As yet, no 
progress has been made on the automatic sampler or flow measurement 
instrumentation for this location. 
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General Sump and P i t  Area 

As t he  Refinery 3mp i s  no longer  i n  operat ion,  t h e  quan t i ty  of 
water needing treatment i n  t h e  General Sump has been s i g n i f i c a n t l y  
increased .  T h i s  r e s u l t s  i n  fa r  more water being pumped t o  P i t  #3 
f o r  s e t t l i n g .  This f a c t ,  i n  add i t ion  t o  t h e  upcoming co ld  weather, 

'has caused t h e  Water Treatment Department t o  r e v i s e  t h e i r  mode of 
opera t ion  of P i t  #3. 
t o  &e approximately 6 inches  so as t o  permit it t o  flow over t h e  
weir  and i n t o  t h e  s e t t l i n g  p i t .  This a l l e v i a t e s  t he  need f o r  
pumping t h e  water over, which i s  a very d i f f i c u l t ,  time-consuming 
and unsafe p r a c t i c e  during t h e  win ter  months. 

The water l e v e l  i n  P i t  #3 has been allowed 

Great M i a m i  River 

On 10/2/65, t he  FMPC wastes being discharged i n t o  the  Great Miami 
River e v i d e n t l y  r e s u l t e d  i n  a s m a l l  f i s h  k i l l  i n  t h e  immediate a rea  
of our  o u t f a l l .  On that day our e f f l u e n t  was q u i t e  %urky" f o r  a 
per iod  of time, although no cause f o r  this condi t ion  w a s  found. 
This would not  have been no t i ceab le  i f  the  CP f o r  "Pro tec t ion  of 
Sewer O u t f a l l  a t  Great M i a m i  River" had been completed. The 
improvements included i n  this  CP w i l l  penni t  t h e  discharge of our 
e f f l u e n t s  i n t o  t h e  main p o r t i o n  of t h e  stream thus  g iv ing  fa r  more 
d i l u t i o n  than i s  p r e s e n t l y  poss ib le .  
small "whirlpool" e f f e c t  which tends t o  br ing  a l l  f l o a t i n g  debr i s  
i n t o  our o u t f a l l  area.  

It w i l l  a l s o  e l imina te  t h e  

J. H. Noyes w a s  appointed t o  the  Po l i cy  Committee of t h e  M i a m i  Valley 
Water Q u a l i t y  Committee and R. H. Starkey w a s  appointed t o  the  
Technical Committee. 
t hese  committees and p a r t i c i p a t e  as required.  

It i s  planned t o  fol low t h e  progress  of 

Test  Wells 

We a r e  s t i l l  encountering d i f f i c u l t i e s  i n s t a l l i n g  pumps on some of 
t h e  new t e s t  wel l s .  To d a t e  we s t i l l  have not  been ab le  t o  secure 
"pumped" samples from new t e s t  wel l s  8 D ,  8s and 1D. 

Test  Well #7 is  now back on-stream and a f t e r  one month of opera t ion ,  
s t i l l  conta ins  high l e v e l s  of n i t r a t e s  and ch lo r ides ,  5100 ppm 
and 1300 ppm r e s p e c t i v e l y  on 11/10/65. 

Test  Well #1 had t o  be shut  down f o r  approximately one week f o r  
r e p a i r s ,  however, it has been back on-stream s i n c e  12/1/65. 
n i t r a t e  and ch lor ide  concent ra t ions  i n  this wel l  remain f a i r l y  
s t a b l e  (approximately 650 ppm and approximately 400 ppm r e s p e c t i v e l y )  . 

The 

0 1 4  
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Remaining Problems : 

1) 

2) 

3) B e t t e r  c o n t r o l  of General Sump opera t ions  s o  as not  t o  exceed 

Get t ing pumps i n s t a l l e d  i n  Test  Wells 8S, 8 D  and 1D. 

B e t t e r  sampling and f l o w  es t ima t ion  of storm sewer o u t f a l l ,  

r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s  i n  t h e  M i a m i  River 
while  s t i l l  pumping a minimum of  l i qu id  t o  P i t  #3. 

Planned Action: 

Request Mechanical t o  expedi te  this i n s t a l l a t i o n .  

I n s t a l l a t i o n  of an automatic sampler and f l o w  measurement 
ins t rumenta t ion  a t  t h e  storm sewer o u t f a l l .  

Numerous c o r r e c t i v e  measures a r e  being taken by Water Treatment 
superv is ion  t o  improve t h e i r  ope ra t ion  of t h e  General Sump. A s  
E. Riestenberg prepared a "Report t o  the  Manager" on t h e  General 
Sump, no attempt t o  cover that f a c i l i t y  w i l l  be made here.  

Continued s u r v e i l l a n c e  of a l l  production and t e s t  w e l l s ,  Keep 
S, E, Norr is  informed of s i g n i f i c a n t  changes i n  any of these 
we l l s  . 

Target Date: 

1) 

2) 

3) 

4) 

2/1/66 

3/1/66 

Covered i n  E. Ries tenberg ts  "Report t o  the  Manager." 

Continuing . 

CC:  C. R. Chapman 
'P. G. DeFazio 
J, H, Noges 
J. A, Quigley, M.D. 
E. B. Riestenberg 



REPORT TO TEIE MANAGER 

March 21, 1966 

ITEM: Aquifer Contamination Control 

Prepared By: R. H. Starkey 

Present  S t a tus  : 

General U 
No con tac t s  have been made with M r .  Nor r i s  s ince  t h e  l a s t  r e p o r t .  
A meeting i s  planned, however, as soon as adequate t e s t  w e l l  data 
i s  accumulated. Pumps have now been i n s t a l l e d  on a l l  of the new 
t e s t  we l l s ,  t h u s  we can begin t o  accumulate t h e  d e s i r e d  type of 
data. 

The February 4 P i l o t  P l a n t  i n c i d e n t  r e s u l t e d  i n  a l o s s  of 
approximately 2075 pounds of uranium via t h e  storm sewer system. 
Even with this very l a r g e  l o s s ,  t he  average concent ra t ion  i n  t h e  
M i a m i  River on that da t e  w a s  only .O& mg/l. This w a s  due 
p r imar i ly  t o  t h e  very h igh  r i v e r  flow on that  day. 

Storm Sewers and Ground Contamination 

The 1965 c a l c u l a t e d  uranium l o s s e s  through t h e  storm sewer t o t a l e d  
7070 pounds (590 lbs .  per  month) inc luding  t h e  l o s s  through t h e  

The t o t a l  amount l o s t  i n  a l l  e f f l u e n t  streams w a s  approximately 
8700 pounds. T h i s  improvement i n  e f f l u e n t  l o s s e s  cannot be 
a t t r i b u t e d  t o  l ack  of r a i n f a l l  because 1965 r a i n f a l l  w a s  average 
f o r  this region. The p r i n c i p a l  causes  a r e  bel ieved t o  be the 
reduct ion  i n  s t ack  l o s s e s  and improvements i n  ground contamination 
cont ro l .  

storm sewer o u t f a l l .  T h i s  i s  the  lowest annual l o s s  s i n c e  1959. -4 

Storm sewer l o s s e s  d m i n g  January were q u i t e  low (450 pounds). 

(approximately 2000 pounds). 
t h e  storm sewer system during February. 

The 
r e l e a s e  on February 14 caused a l a r g e  inc rease  i n  our  l o s s e s  

A t o t a l  of  3050 pounds w a s  l o s t  v i a  

The pH meter  alarm system i s  func t ioning .  Water Treatment personnel 
have i n v e s t i g a t e d  numerous i n c i d e n t s  and f r equen t ly  have been ab le  
t o  f i n d  t h e  source8 of  contamination. 

An Idea  L e t t e r  f o r  t h e  i n s t a l l a t i o n  of an automatic sampler f o r  the 
storm sewer o u t f a l l  has been approved by t h e  Engineering Committee. 

The P l a n t  8 west p a d ' a l t e r a t i o n  is now complete. 
s i g n i f i c a n t l y  reduce t h e  l o s s e s  t o  t h e  storm sewer from this area.  

This should 
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General Sump and P i t  Area 

Several  General Sump p ip ing  changes and add i t ions  have been made 
t o  improve e f f l u e n t  handling and q u a l i t y .  Hold tank rearrangements 
have been made t o  allow a longer  sampling and a n a l y s i s  period. 
a l s o  a l lows  b e t t e r  s epa ra t ion  of l i q u i d  and s o l i d  e f f l u e n t ,  Piping 
has  been changed t o  a l low b e t t e r  sampling and measuring of t he  
e f f luen t .  Lime from t h e  Water Treatment P lan t  i s  now being used t o  
n e u t r a l i z e  e f f l u e n t s .  Samples of e f f l u e n t  a r e  being analyzed a t  
the  Water Treatment P lan t  u n t i l  t he  General Sump l abora to ry  i s  
i n s t a l l e d ,  The inc reased  holding time a t  t h e  General Sump causes  
l e s s  water t o  be pumped t o  t h e  p i t .  T h i s  should improve t h e  water 
l e v e l  i n  t h e  p i t  and s t i l l  not  s a c r i f i c e  water q u a l i t y  t o  t h e  
Miami River. 

T h i s  

Great M i a m i  River 

The p r o t e c t i o n  for our o u t f a l l  i n  t h e  M i a m i  River has been i n s t a l l e d ,  
T h i s  al lows discharge of our e f f l u e n t  i n t o  t h e  deep po r t ion  of the  
stream. 
i s  cured or not.  The P i l o t  P l a n t  i n c i d e n t  caused one Irgrabrt sample 
taken f rom t h e  New Baltimore Bridge t o  exceed t h e  NCG of .35 m g / l .  
T h i s  one sample contained 5 mg/l, however, t he  c a l c u l a t e d  average 
for that  day was only . O h  m g / l .  

There i s  some ques t ion  as t o  whether t h e  *'whirlpool1' e f f e c t  

Tes t  Wells 

A l l  t e s t  we l l s  except #9 a r e  now equipped with e l e c t r i c  pumps. 
i s  not  planned t o  equip #9 t e s t  w e l l  this wag as i t  i s  more economical 
t o  take  samples from this we l l  with an a i r  l i f t .  Samples of the  
t e s t  wel l s  were not  obtained during t h e  month of February. 
samples of  a l l  t e s t  wel l s  w i l l  be obta ined  during March and each 
month t h e r e a f t e r .  Resu l t s  of t e s t  we l l  samples t o  d a t e  i n d i c a t e  
that any leakage from the p i t  has  been contained i n  t h e  immediate 
p i t  area.  

It 

Pumped 

Remaining Problems : 

1) Bet t e r  sampling and flow es t ima t ion  at storm sewer o u t f a l l .  

2 )  Bet te r  c o n t r o l  of General Sump opera t ions  so a s  not  t o  exceed 
r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s  i n  the  M i a m i  River 
while s t i l l  pumping a m i n i m u m  of l i q u i d  t o  P i t  #3. 

Planned Action 

1) A n  Idea  L e t t e r  w a s  presented t o ,  and approved by t h e  Engineering 
Committee on 3/15/66. 

I' 017 : 
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2 )  Numerous c o r r e c t i v e  measures a r e  being taken by Water 
Treatment supervis ion t o  improve their  opera t ion  of the 
General Sum As E. Riestenberg prepares  a "Report t o  
t h e  Managergoon the  General Sump, no attempt t o  cover 
that  f a c i l i t y  w i l l  be made here .  

3 )  Continued su rve i l l ance  o f  a l l  product ion and tes t  wel ls .  
Keep S. E. Norr i s  informed o f  s i g n i f i c a n t  changes i n  any 
of these wel l s .  

Target Date: 

1) Approximately 6 months a f t e r  approval of t he  CP. 

2) Covered i n  E. Riestenberg 's  "Report t o  the  Manager." 

3 )  Continuing. 

MS/m j s 

cc: Cm R. Chapman 
P. G. DeFazio 
J. H. Noges 
J. A. Quigley, M.D. 
E. B. Riestenberg 



REPORT TO THE MANAGER 

June 17 ,  1966 

ITEM: Aquifer Cont aminati  on Control 

Prepared By: R. H. Starkey 

Present  S t a tus :  

General 

We f e e l  that we now have enough t e s t  we l l  pumping da ta  t o  again 
d i scuss  what we have w i t h  M r .  Norr i s  ( U S G S ) .  All of the  t e s t  
we l l s  have now been sampled monthly f o r  t he  p a s t  5 months. An 
extensive pumping of  Test  Well #7 was conducted during May t o  
determine i f  t h e  very h igh  contaminant l e v e l s  would be reduced 
by s teady pumping. This pumping r e s u l t e d  i n  lowering the 
contaminant concentrat ions i n  t h a t  w e l l  by approximately 75%. 
One inc iden t  worth mentioning occurred s ince  the previous r epor t .  
This occurred on 6/6/66 when Manhole 175 samples i n d i c a t e d  a 
uranium l o s s  of  approximately 900 pounds. On that day the  
Refinery had a l a r g e  l o s s  o f  e x t r a c t i o n  solvent  t o  the  storm 
sewer system and i n  add i t ion ,  t h e r e  w a s  a heavy r a i n f a l l ,  the  
f i r s t  s i g n i f i c a n t  one a f t e r  a r a t h e r  long dry s p e l l .  Securing 
a v a l i d  sample when s i g n i f i c a n t  q u a n t i t i e s  of o i l  a r e  involved 

rough es t imate  of t h e  l o s s .  Due t o  the  r a t h e r  h igh  r i v e r  flow 
on that day, the uranium NCG i n  the r i v e r  was no t  exceeded; 
however, t h e  NCG f o r  t o t a l  a c t i v i t y  was. 

i s  n o t  poss ib l e  so t h e  above f i g u r e  must be considered only a - --, 

Although not  t o  the  po in t  of alarm, the  number of i n c i d e n t s  
involving t h e  r e l e a s e  of contaminants t o  the  storm sewers i s  
s i g n i f i c a n t l y  increas ing .  

Storm Sewers and Ground Contamination 

Storm sewer l o s s e s  f o r  January through May ( inc luding  o u t f a l l  
l o s s e s )  t o t a l e d  approximately 4500 pounds f o r  an average l o s s  
pe r  month of approximately 900 pounds. T h i s  i s  considerably 
h igher  than l a s t  y e a r ' s  average loss and i s  pr imar i ly  due t o  
t h e  l a r g e  l o s s  during the  February 4 P i l o t  P l a n t  i nc iden t .  
The l a r g e  June 6 loss of approximately 900 pounds will a l s o  
adversely e f f e c t  our  average monthly loss .  

The storm sewer l i f t  s t a t i o n  pH alarm and recorder  system has  
been use fu l  i n  a l e r t i n g  Water Treatment Department personnel t o  
i n c i d e n t s  t h a t  would have adversely e f f e c t e d  the  storm sewers. 
T h i s  permit ted follow-up and minimization of the  e f f e c t  o f  t hese  
i n c i d e n t s  . 
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CP-66-23, Storm Sewer Sampler, has  been approved by t h e  AEC. 
T h i s  w i l l  permit a much b e t t e r  eva lua t ion  of the flows and 
uranium l o s s e s  t o  t he  storm sewer o u t f a l l ,  thereby i t  i s  
hoped t o  e l imina te  some of the  present  d i screpancies  i n  storm 
s e we r samp 1 i n g  . 
General Sump and P i t  Area 

Several  improvements have been made i n  the opera t ions  and 
f a c i l i t i e s  a t  t he  General Sump. These a r e  discussed i n  the  
General Sump r e p o r t  t o  t he  manager. 

Great M i a m i  River 

The p ro tec t ion  of the  p l a n t  o u t f a l l  d i d  n o t  cure the  Ifwhirlpooltf 
e f f e c t  t h a t  has been scavenging m a t e r i a l  from the  r i v e r  and 
accumulating i t  j u s t  below our  o u t f a l l .  O n  6/7/66 a f t e r  t h e  
P l a n t  2 so lvent  i nc iden t ,  th is  whir lpool  showed an o i l  s l i c k  
and seve ra l  dead fish.  Dead f i sh  were being c a r r i e d  down the 
r i v e r  t o  our o u t f a l l  and held i n  our whirlpool  making i t  appear 
t h a t  we were causing the  k i l l .  

Tes t  Wells 

All t e s t  we l l s  have been pumped each month t o  provide sample 
d a t a  fo r '  i n v e s t i g a t i o n  of aqu i f e r  contamination. Teat Well #1 
shallow i s  still being pumped continuously t o  Paddy's Run with 
no de t r imenta l  r e s u l t s .  

During May Test Well #7 w a s  pumped f o r  two weeks and sampled 
d a i l y  t o  determine the  reduct ion  o f  contaminants and the  e f f e c t  
on nearby t e s t  wel l s .  
and n i t r a t e  l e v e l s  i n  this we l l  r e su l t ed .  The d a t a  from th i s  
t e s t  w i l l  be discussed with M r .  Norr is  a t  o u r  next meeting. 

A very s i g n i f i c a n t  reduct ion  i n  the  ch lo r ide  

Remaining Problems: 

Bet t e r  sampling and flow measurement of t he  storm sewer o u t f a l l  
flow. 

B e t t e r  c o n t r o l  of General Sump opera t ions  so as no t  t o  exceed 
r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s  i n  t h e  M i a m i  River 
while maintaining a minimum of l i q u i d  i n  P i t  #3. T h i s  w i l l  
become more d i f f i c u l t  as the  Refinery resumes f u l l  operat ion.  

The number of i n c i d e n t s  wherein undesirable  m a t e r i a l s  a r e  being 
r e l eased  t o  t h e  storm sewer i s  increas ing .  Over 40 i n c i d e n t s  
occurred during May where the  pH alarm ind ica t ed  off-spe'b 
l i q u i d s  a t  t he  storm sewer l i f t  s t a t i o n .  
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Report t o  t h e  Manager 
Aquifer Contamination Control 
June 17, 1966 

Planned Action: 

1) Ear ly  contact  w i t h  S. E. Norr is  i s  planned t o  review w i t h  
h i m  a l l  da t a  accumulated s ince  his  l a s t  visi t .  

2)  I n s t a l l a t i o n  of sampling and flow measurement a t  t h e  storm 
sewer l i f t  s t a t i o n  as o u t l i n e d  i n  CP-66-23. 

3 )  Revision of  General Sump f a c i l i t i e s  t o  permit b e t t e r  
s e t t l i n g  and cont ro l .  (Covered i n  E. B. Riestenberg 's  
Report t o  t h e  Manager on the  "Improvement of the  General 
Sump Operation." 

Target  Dates: 

1) S. E. Norr is  i s  scheduled t o  v i s i t  t h e  FMPC on 6/21/66. 1 

2)  Approximately 10/15/66 . 
3 )  E. B. Riestenberg i s  p r e s e n t l y  preparing an Idea L e t t e r  t o  

cover th i s  rev is ion .  The da te  w i l l  depend upon r ece iv ing  
approval of  t he  CP. 

R ,  H. S t a rkeyV 

cc: C .  R. Chapman 
P. G. DeFazio 
J. H. Noyes 
J, A. Quigley, M.D. 
E. B. Riestenberg 



REPORT TO THE MANAGER 

September 23, 1966 

ITEM: Aquifer Contamination Control 

Prepared By: R. H. Starkey 

Present  S ta tus :  

General 

Test  wel l  d a t a  w a s  d i scus  d w i t h  S. E. N rris and P. D r a k  o f  
the USGS on 6/21/66. Although n o t  enough d a t a  i s  y e t  a v a i l a b l e  
t o  be c e r t a i n ,  M r .  N o r r i s  t h inks  i t  poss ib l e  that water flow 
under t h e  FMPC may be p a r t l y  suppl ied  from t h e  va l l ey  and hil ls  
t o  the  n o r t h  and northwest of t h e  s i t e .  

I n  an i n c i d e n t  on 8/2/66, approximately 540 pounds of uranium 
were l o s t  f rom P l a n t  2. This w a s  t h e  second r e l e a s e  of process  
m a t e r i a l  from P l a n t  2 i n t o  the  storm sewers i n  a two-month period. 

Storm Sewers and Ground Contamination 

Storm sewer l o s s e s  ( inc lud ing  o u t f a l l )  f o r  January through August 
t o t a l  7600 pounds. 
per  month. T h i s  i s  considerably h ighe r  than last y e a r ' s  average 
loss  of 590 pounds pe r  month. T h i s  h igh  average f i g u r e  i s  due 
p r imar i ly  t o  l a r g e  l o s s e s  during i n c i d e n t s  a t  t he  1) P i l o t  P l an t  - --'\ 

on 2 / 4 / 6 6  - approximately 1230 pounds, 2 )  P l a n t  2 on 6/6/66 - 
approximately 1000 pounds, and 3) P l a n t  2 again on 8/2/66 - 
approximately 540 pounds. The average l o s s  w i t h  t h e s e  i n c i d e n t  
l o s s e s  sub t r ac t ed  i s  600 pounds p e r  month, v i r t u a l l y  t h e  same a s  
l a s t  y e a r ' s  average l o s s .  

The storm sewer l i f t  s t a t i o n  sampler was r epa i r ed  and c a l i b r a t e d  
on 9/7/66. 
per iod of' time before  t h i s  date .  

Ground contamination surveys and r e p o r t s  of p o t e n t i a l  ground 
contamination i n c i d e n t s  i n d i c a t e  a t r e n d  toward l e s s  i n t e r e s t  
being shown i n  a q u i f e r  contamination i n  seve ra l  places .  

T h i s  i s  an average of approximately 950 pounds 

It had no t  been opera t ing  proper ly  f o r  an unknown 

General Sump and P i t  Area 

The opera t ions  and f a c i l i t i e s  a t  t he  General Sump w i l l  be discussed 
i n  t h e  General Sump Report t o  t h e  Manager. 

The be ta  a c t i v i t y  of P i t  #3 e f f l u e n t  s t a r t e d  inc reas ing  approximately 
9/1/66 and p r e s e n t l y  approximately 4 times the  l e v e l  measured p r i o r  
t o  this time. Also accumulations of TBP-kerosene a r e  occurr ing 
i n  t h e  p i t .  
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Aquifer Contamination Control 
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Great M i a m i  River 

Two r e p o r t s  of dead f i s h  i n  the  M i a m i  River were i n v e s t i g a t e d  
s ince  the previous repor t .  Both were found t o  o r i g i n a t e  we l l  
upstream from t h e  FMPC o u t f a l l .  The a c t i o n  of the water a t  
t h e  o u t f a l l  s t i l l  p u l l s  any debris i n t o  the  "whirlpool*' below 
the  o u t f a l l  and holds i t  there .  T h i s  makes a bad appearance 
i n  that i t  i s  q u i t e  common t o  f ind numerous dead fish i n  this 
whir lpool  and a t  no o t h e r  l oca t ion .  

Test  Wells . 

S. E. N o r r i s  and P. Drake of USGS were here  on 6/21/66. Resul t s  
of t es t  w e l l  sampling were discussed. M r .  Morris i s  at tempting 
t o  d iscover  t h e  flow p a t t e r n  beneath the  FplpC area.  T h i s  pattern 
appears t o  be somewhat more complex than  w a s  p rev ious ly  thought.  

T r i p l i c a t e  samples of t h e  Production Wells and some t e s t  wel l s  
were obtained during his v i s i t .  These were analyzed by USGS 
i n  Columbus, Nat ional  Lead Water Treatment Laboratory and 
Nat ional  Lead Bio-assay Laboratory. There were no l a r g e  
d i f f e r e n c e s  i n  the  r e s u l t s .  

A d i scuss ion  of t h e  SO4 concent ra t ion  i n  the  Production Wells 
showed no reason f o r  t h e  constant  v a r i a t i o n  i n  eaoh well .  T h i s  
w i l l  be further i n v e s t i g a t e d  and d iscussed  a t  a l a t e r  date. 

Remaining Problems: 

1) Better  sampling and flow measurement of t h e  storm sewer o u t f a l l  
f low a 

2 ) S t i l l  be t t e r  con t ro l  of General Sump opera t ions  so  as no t  t o  
exceed r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s  i n  the M i a m i  
River w h i l e  maintaining a minimum of l i q u i d  i n  P i t  #3. 

3)  Evaluat ion of source of increased  beta a c t i v i t y  i n  P i t  #3. 

4) Accumulation of TBP-ker-osene i n  P i t  #3. 

5) Increase i n  s e r i o u s  r e l e a s e s  of process  material t o  the 
storm sewer system. 

6 )  El iminat ion of t h e  31whirlpooltt a t  t h e  o u t f a l l  i n  the  pl l iami  
River. 
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Planned Action: 

1) I n s t a l l a t i o n  of sampling and f l o w  measurement a t  t h e  storm 
sewer l i f t  s t a t i o n  as per  CP-66-23. 
delayed because of higher  p r i o r i t y  work i n  Engineering 
Divis ion.  

T h i s  work has been 

2)  Revisions of General S u p  f a c i l i t i e s  a r e  being covered i n  
E. B. Ries tenberg ls  Report t o  t h e  Manager "Improvement 
of the  General Sump Operation. 

3 )  Determination of source of a c t i v i t y  i s  under way i n  t h e  
Heal th  & Safe ty  Bio-assay Laboratory. 

4) 
5) 

New problem - under study. 

Source of l a s t  two s e r i o u s  r e l e a s e s  (Refinery s lop  tank area) 
i s  being repa i red .  
s t i l l  under s tudy by the  Engineering Division. 

F i n a l  s o l u t i o n  t o  e n t i r e  diked a r e a  i s  

6 )  

Target Dates : 

1) Approximately 3/1/67 . 
2) Being covered i n  E. B. Ries tenberg ls  r epor t .  

3) Approximately 11/1/66. 

4) Unknown a t  t h i s  time. 

5 )  
6)  Unknown a t  t h i s  time. 

P r e s e n t l y  under study by t h e  Engineering Division. 

Slop tank diked area  should be sea l ed  by 12/15/66. 

RHS/m j s 

cc: C. R e  Chapman 
P. G. DeFazio 
J. H. Noyes 
J. A. Quigley, M.D. 
E. B. Riestenberg 



F: 
REPORT TO THE MANAGER 

December 22, 1966 

ITEM: A q u i  f e r  Contamination Contro 1 

Prepared By: R. H. Starkey 

Present  S t a t u s  : 

General 

No meetings were he ld  with USM r e p r e s e n t a t i v e s  t o  d i s c u s s  
Aquifer Contamination due t o  the  f a c t  t ha t  we have no new 
s i g n i f i c a n t  data. There i s  no f u r t h e r  i n d i c a t i o n  that  t h e  
a q u i f e r  underlying the  F M P C  i s  becoming any more contaminated. 

On November 30,  the P l a n t  9 Decant Tank overflowed t o  t h e  
Storm Sewer causing a uranium loss of approximately 130 l b s ,  

Storm Sewers and Ground Contamination 

The 1966 uranium losses v i a  the  storm sewer system t o t a l  - 8700 lbs .  through November. Approximately 2200 l b s .  of this 
was l o s t  through the  o u t f a l l  t o  Paddy's Run. The average monthly 
l o s s  i s  .*r 790 lbs. 

On 9/9/66 an Rp s p i l l  occurred a t  t h e  P i l o t  P l a n t .  
no t i ceab ly  change t h e  concent ra t ion  of  any storm sewer contamineat-;-- 

T h i s  d id  not 

On 10/12/66 a l eak ing  overhead l i n e  near  t h e  southeas t  corner  
of P l a n t  3 caused a loss of approximately 100 lbs .  of uranium 
i n t o  the  g rave l l ed  a rea .  Some of the g r a v e l  was shovel led up 
and will be processed. No i n d i c a t i o n  of this s p i l l  w a s  de t ec t ed  
i n  the  storm sewer. 

There have been s e v e r a l  f i r e s  i n  the deple ted  uranium s t o r e d  
i n  the P l a n t  1 Pad. These f i r e s  and t h e i r  consequent s p i l l s  
a r e  r e s u l t i n g  i n  storm sewer and ground contamination, A s  soon 
as permission i s  rece ived  from the  AEC,  this m a t e r i a l  i s  t o  be 
bur ied  i n  the s e c t i o n  of P i t  1 des igna ted  f o r  depleted d isposa l .  
This should be accomplished as soon as poss ib le .  

General Sump and P i t  Area 

The ope ra t ions  and f a c i l i t i e s  a t  t h e  General Sump will be discussed 
i n  t h e  General Sump Report t o  the  Hanager prepared by E. B. 
M e  s t enberg . 
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The inc rease  i n  Beta a c t i v i t y  i n  the p i t  mention d i n  t h  

T h i s  contaminant i s  present  i n  both t h e  Savannah 
Thorium and NFS Recycle Uraniura. The MPC f o r  Ru 
i n  water i s  0.1 pc/ml o r  about 2 . 2  x 105 d/m/ml. 
severa l  hundred t imes the a c t i v i t y  of the  p i t  e f f l u e n t .  These 
rad io iso topes  a re  not  p r e c i p i t a t e d  by our sump process.  It 
was found that the  P i l o t  P l an t  sump had been pumped d i r e c t l y  
t o  the p i t  without s e t t l i n g  because of high a c t i v i t y  during 
this time. 
above normal a t  this time. It  i s  expected t o  remain a t  this 

e f f l u e n t  has shown an i nc rease  because of the RulBg & R d  
the l i q u i d  wastes. We a r e  s t i l l  we l l  below any problem concen- 
t r a t i o n s  i n  the r i v e r .  

previous r epor t  has  been found t o  be due t o  Ru108 & R d  108 . 
This i s  

A c t i v i t y  i n  t h e  p i t  has decreased t o  only a l i t t l e  

i n  
l e v e l  o r  increase  s l i g h t l y .  Beta a c t i v i t y  from t -y& 

Plan t  2 superv is ion  has  been t o l d  o f  t he  kerosene and TBP i n - t h e  
p i t .  N o  f u r t h e r  contamination of this kind has  occurred. 

Great M i a m i  River 

N o  f ish k i l l s  have been r e p o r t e d d n c e  the  last  r epor t .  The 
whir lpool  i s ,  a t  p re sen t ,  no t  v i s i b l e  because the  water l e v e l  
is very high. 
than usual .  

The r i v e r  flow during this f a l l  has been g r e a t e r  

Test  Wells 

No new s i g n i f i c a n t  information on the  t e s t  wel l s  has been 
developed. The sampling and compiling of da ta  will continue. 

Remaining Problems : 

1) Bet t e r  sampling and f low measurement of the storm sewer 
o o W  a l l  f low . 

2) S t i l l  b e t t e r  c o n t r o l  of General Sump opera t ions  so as t o  not  
exceed r a d i o a c t i v i t y  and n i t r a t e  s p e c i f i c a t i o n s  i n  the 
M i a m i  River  while maintaining a minimum of l i q u i d  i n  P i t  #3. 

3 )  

4) Eliminat ion of the  "whirlpool" a t  the  o u t f a l l  a t  t h e  M i a m i  River. 

Continued se r ious  r e l e a s e  of process  m a t e r i a l s  t o  the 
storm sewer system. 



t 
Report to the Manager 
Aquifer Contamination Control 
December 22, 1966 

Planned Action: 

1) Installation of sampling and flow measurements at the storm 
sewer lift station as per CP-66-23. This work continues to 
be delayed because of  higher priority projects in the 
Engine e ri ng Di vi si on . 

2) A n  Idea Letter, "Improved Waste Effluent Processing," was 
forwarded to the BBC on 12/15/66. The improvements included 
in this proposal should virtually assure us of no problems 
with our effluent to the Miami River while maintaining a 
minimum liquid level in Pit #3. 

Continued contact with operating personnel and helping them 
to work out their problems. Where pads and/or sumps seem 
desirable, these will be recommended, 

Still under study by the Engineering Division. 

3) 

4) 

Target Dates: 

1) Approximately 3/1/67 . 
2) Engineering is presently in the process of developing completion 

dates on this project, 

3) Continuing problem. 

4) Engineering investigation of this problem is being held up 
because of higher priori tg work, 

RHs/ jlw 
cc: C. R. Chapman 

P. G. DeFaeio 
J. H. Noyes 
J. A. Quigley, M.D. 
E. B. Riestenberg. 



ITEM: 

REPORT TO THE MANAGER 

March 31, 1967 

Aqui f e r  Cont aminati  on Control 

Prepared By: R. H. Starkey 

Present  S t a tus  : 
General v 
Resul t s  of r o u t i n e  t e s t  and production w e l l  water sampling 
continue t o  i n d i c a t e  that the  a q u i f e r  underlying the FMPC i s  
not becoming mor? contaminateg. 
s c h e d u l e d i t h  USGS r e p r e s e n t a t i v e s  t o  d i s c u s s  Aquifer Contami- 

No meetings were h e l d  o r  a r e  

n a t i o n  due t o  the lack-of  any s i g n i f i c a n t  changes i n  the  data. 

The h ighes t  one-day uranium l o s s  via the  storm sewer system 
w a s  112 pounds. A 0.7” ra infal l  occurred on the same day. 

Mechanical and ope ra t iona l  problems a t  P l a n t  8 r e s u l t e d  i n  a 
number of  i n s t ances  wherein high o r  l o w  pH occurred a t  the  
s t o m  sewer l i f t  s t a t i o n  during January and February. It i s  
f e l t  now that the ope ra t iona l  problems have been solved and 
the  mechanical problems a re  i n  the  process  of being solved. 

During the month of March the re  have been only  two such 
i n c i d e n t s  a t t r i b u t e d  t o  P lan t  8. 

Storm Sewer and Ground Contamination 

There have been numerous ou t -o f - spec i f i ca t ion  pH r e p o r t s  f o r  
s t o m  sewer water made by the Water Treatment Department per -  
sonnel.  V i r t u a l l y  a l l  of these pH problems were t r aced  t o  
P l a n t  8 v i a  Manhole #23. Mechanical malfunction o r  f a u l t y  
opera t ing  procedure of the r o t a r y  f i l t e r s  w a s  t h e  repor ted  
cause of t hese  inc iden t s .  The necessary i n s t r u c t i o n s  f o r  
co r rec t ing  procedures and e l imina t ing  the mechanical problems 
have s ince  been i ssued .  

The average monthly l o s s  f o r  t he  three-month per iod December, 
1966 through February,  1967 w a s  455 pounds of uranium. The 
loss f o r  t he  same pe r iod  one year  ago was 965 pounds per  month. 

General Sump and P i t  Area 

Beta a c t i v i t y  i n  P i t  #3 caused by ruthenium and rhodium has 
s t e a d i l y  decreased because o f  t h e  s m a l l  amount of recyc le  
thorium being processed. 

. ---,, 
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Great M i a m i  River 

Water f low i n  the  Miami  R i v e r  has been high during this  period. 
As would be expected a t  this  high flow, no problems of any 
type were detected.  

Test  Wells 

No s i g n i f i c a n t  changes i n  analyses  of t e s t  w e l l  water have been J 
found. Sampling and compiling of d a t a  continues.  

Remaining Problems : 

1) B e t t e r  Sampling and f l o w  measurement of the stom sewer 
and o u t f a l l  flow. 

2 )  B e t t e r  c o n t r o l  of  the General Sump. 

3 )  Continued s e r i o u s  r e l e a s e  of process  materials t o  the 
storm sewer sgstem. During this pe r iod  these  were p r in -  
c i p a l l y  from P l a n t  8. 

M i a m i  River. 
4) Eliminat ion of t he  "whirlpool*' a t  t h e  o u t f a l l  t o  the  

Planned Action: 

1) I n s t a l l a t i o n  o f  sampling and flow measuring equipment a t  
the storm sewer l i f t  s t a t i o n  p e r  CP-66-23. The engineering 
i s  r epor t ed  t o  be 10% f in i shed .  

2)  CP-67-19 Improvements i n  Waste Ef f luen t  Processing i s  
progressing. This CP has been forwarded t o  the AEC f o r  
approval,  and w i l l  be discussed i n  the  General Sump 
Report t o  the Manager. 

* 
3) Serious r e l e a s e s  t o  the  storm sewer sys temhave  n o t  been 

a major problem this per iod except f o r  t he  out-of-spec 
pB*s from P l a n t  8. 

4) Under s tudy  by Engineering Division. 



Report t o  t h e  Manager 
Aquifer Cont amina ti on Control 
March 31, 1967 

Target Dates: 

1) Approximately 7/15/67. 

-3( 2) Cp-67-19 has been s e n t  t o  t h e  AEC f o r  approval.  

3 )  Continuing problem. Improvements noted i n  P l a n t  8 r e l eases .  

4) Engineering i n v e s t i g a t i o n  he ld  up by h igher  p r i o r i t y  work 
and high water. 

R. H. Starkey’  

RHS/hlw 

cc: C. R. Chapman 
P. G. DeFazio 
J. H. Noyes 
J. A. Quigley, M.D. 
E. B. Riestenberg 



REPORT TO THE MANAGER 

August 10, 1967 

I!PEH: Aquifep Contamination Control 

Prepared By: B. H. Starkey 

Present Status:  

General 

Results  of routine a n a l y s i s  of t e s t  and production w e l l  
samples continue t o  show t h a t  the aquifer under the FMPC 
i s  not becoming more contaminated. 

u 

The highest  one day l o s s  of  uranium during t h i s  period, 
160 l b s . ,  occurred on 4/21/67 and was caused by a rainfall 
o f  1 . 8  inches on that day. 

Out of s p e c i f i c a t i o n  pH e f f l u e n t  fpom Plant 8 i s  s t i l l  a 
problem. 
r e l e a s e s  occurped during the f i r s t  months covered i n  t h i s  
report; however, their  incidence during July g r e a t l y  increased 
again 

This was thought to be ended since only minor 

Storm Sewer and Ground Contamination 
~ --.--> 

Duping the months o f  June and July many out of  s p e c i f i c a t i o n  
pH's a t  the Storm Sewer L i f t  Station were traced to Plant 8 .  
Malfunctions of pumprs were blamed f o r  most of these pH 
ppoblems. Faulty procedures by employeers are a l s o  indicated 
a s  a cause. It haa been recommended that a study of the 
problem be made . 
'phe average monthly uranium loss For the firrst seven months 
of 1967 is 500 lbs. 
the previous y e a r ' s  loss. 

The slop tanks a t  the north side of the Refinery were the 
aource o f  a small l o s s  on 6/29/67. Fortunately, most of the  
contaminated material  was trapped i n  natural baains on the 
gpound and shoveled up for recovery. 

This i s  a reduction o f  450 l b s .  from 

General Sump and P i t  Area 

Unusually high soluble beta material was received i n  the 
GeDeral Sump during l a t e  June and early  July.  Several 
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probable  causes for this problem have been checked and 
d i sca rd  d.  It now appears that this  problem i s  caused 

When 
d i l u t e d  w i t h  other feeds,  the r a f f i n a t e  s o l u t i o n  con ta ins  
considerably more Rd06 a c t i v i t y  than usual. 
i n v e s t i g a t e d  by the Health & Safe ty  Divis ion and Water 
Treatment Department .  

!&e r e o e i p t  of th i s  high beta a c t i v i t y  material a t  the 
General Sump n e c e s s i t a t e d  pumping a l a rge  volume of water 
t o  P i t  3. Water Treatment Department is at tempting t o  
lower the water l e v e l  i n  the p i t  t o  reduce the aquifer 
contamination p o t e n t i a l  and to provide  more capac i ty  f o r  
low r i v e r  flow per iods .  

by Rulo 8 i n  the W S  feed. the loFS feed i s  n o t  highly 

This i s  being  

Great M i a m i  River 

Water f low i n  the Great M i a m i  R i v e r  has been average o r  
b e t t e r  and no f i s h  kills or o t h e r  p r o b l e m  have oeeurred. 
It i s  probable the other sites have improved their ope ra t ing  
methods because o f  the r e c e n t  p u b l i c i t y  concerning water 
p o l l u t i o n .  

Test  Wells 

#o s i g n i f i c a n t  changes i n  ana lyses  of  t e s t  w e l l  contaminants 
hare been found. 

The r o u t i n e  monthly sample was n o t  taken during February.  
Test Well #1 shallow has been i n o p e r a t i v e  s i n c e  January but 
i s  ope ra t ing  as of Ju ly  26. 

Remaining Problems: 

1) Better a m p l i n g  and f low measurement of the a t o m  
sewer and o u t f a l l  flow. 

2) Better c o n t r o l  of the General Sump. 

3) Continued s e r i o u s  release of p r o c e s s  materials t o  the 
storm sewer system. During this per iod  these were 
p r i n c i p a l l y  from P l a n t  8. 

4) El imina t ion  of the "whirlpool" a t  the o u t f a l l  t o  the 
M i a m i  River .  
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Planned Action: 

1) Design i s  complete and procurement i s  almost complete 
f o r  CP-66-23, "Sampling and Flow Measurement i n  t h e  
Storm Sewer Outfall." 

2) A l e t t e r  reques t ing  c l a r i f i c a t i o n  of  t he  health and 
safety aspeots  o f  this proposal  was received from the 
AEC on 7/15/67. An answer s t a t i n g  that "the p r o j e c t  
i s  designed t o  c o r r e c t  an opera t iona l  problem With 
l i t t l e  h e a l t h  and sa fe ty  s ign i f icance"  was s e n t  August 
1, 1967. Fur ther  work on this CP must await approval 
fPom the AEC . 

3) A l e t t e r  has been w r i t t e n  t o  H. M. Beers requesting 
that he take s t e p s  t o  end this problem. 

4) Under study by Engineering Divis ion.  

Target Dates: 

1) Delayed by h igher  p r i o r i t y  jobs. New t a r g e t  date 
i s  12/31/67. 

2) CP-67-19 i s  s t i l l  being held by AEC. Approval for 

3) Continuing problem. Improvements noted i n  P l an t  8 

engineering work i s  expected i n  the near f u t u r e .  

release 8 . 
4) Engineering i n v e s t i g a t i o n  held up by higher p r i o r i t y  

work and high water.  

RHS/lrr 

cc:  C .  R .  Chapman 
P. G. DeFazio 
J. H. Noyes 
J. A. Quigley, M.D. 
E.  B. Riestenberg 

R .  H .  Starkeg 



REPOBT TO THE MAHAGER 
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ITEX: Aquifer Contamination Control 

Prepared By: R.  E. Starkey 

Present  S ta tus :  

General 

During the  months of August, September, October and November, 
the concent ra t ion  o f  n i t r a t e ,  ch lo r ide  and s u l f a t e  ions  i n  
Test  Yel l  No. 9 has  increased  remarkably. E. B. Riestenberg 
and K. N. Ross made a t r i p  t o  Col-mbus, Ohio,  on December 6 
t o  d i scuss  t h i s  condi t ion  w i t h  S. E. Norris of the  USGS. 

The h i g h e s t  s i n g l e  dag's loss o f  uranium v i a  the  Storm Sewer: 
system during t h i s  per iod  was on December 13 when a loss of ? 
approximately 97 pounds occurred. Although t h e  exact  source;' 
has no t  been dxermined ,  a low pi? and h igh  uranium content  i n  
the  two manholes j u s t  nor th  or' P l a n t  2 i n d i c a t e  t h a t  i t  must 
have o r i g i n a t e d  from t h a t  p l an t .  

. 

Generally speaking, the  pls problems assoc ia ted  with P l a n t  
8 e f f l u e n t s  have been s i g n i f i c a n t l y  reduced. 

The need f o r  a new wet chemical p i t  has become q u i t e  c r i t i c a l .  
A r ecen t  survey of P i t  No. 3 shows t h a t  th is  p i t  i s  approxi- 
mately 9 5  percent  f u l l  of s e t t l e d  s o l i d s .  On t h e  low p a r t  
of t h e  berm the  d i s t ance  from t h e  sludge t o  the top of the  
berm i s  only approximately one f o o t .  Based upon the  p re sen t  
f i l l i n g  r a t e ,  i t  i s  est imated t h a t  t h e  p i t  w i l l  be f u l l  by 
Ju ly  1, 1968. 

A $400,000 item was included i n  t h e  FY 1969 budget f o r  
expendi ture  i n  F Y  1968 (Budget Item-02-69-5-Chemical Disposal 
Pi t -Product ion Cont inui ty) .  However, t h i s  p ro jec t  h a s  been 
changed' t o -a  line i tem f o r  FY 1969. 

Storm Sewer and Ground Contamination 

During t h i s  per iod  r e l a t i v e l y  few i n c i d e n t s  occurred involving 
the  r e l e a s e  of high o r  low pH l i q u o r s  t o  t h e  Storm Sewer from 
Plant  8. 
cedures more c l o s e l y ,  and d i f f e r e n t  pumps and pump packings 

. .c - 

It appears t h a t  p l a n t  personnel  a re  following pro- 
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a re  under eva lua t ion  i n  an attempt t o  e l imina te  a l l  such 
r e l e a s e s  tram P l a n t  8. 

E 

The average monthly uranium loss through November was 
approximately 430 pounds. I f  we have no major l o s s e s  
i n  December, t h i s  w i l l  be the lowest l o s s  s ince 1958. 

The monthly ground contamination surveys during this  per iod 
have shown only small  s p i l l s .  No s i g n i f i c a n t  ground con- 
tamination i n c i d e n t s  have been repor ted .  A few drums a r e  
r u s t i n g  i n  s torage  but f o r  t h e  m o s t  p a r t  a r e  being processed 
before  they become troublesome. 

Only a few i tems remain t o  be completed i n  t h e  new Storm 
Sewer and O u t f a l l  sampler. 

General Sump and P i . t  Area 

During the h igh  U 2 j 6  Refinery run  i n  October and November, 
i t  became necessary t o  pump a l a rge  volume of water t o  Pit -- 
No. 3 because of i t s  so luble  b e t a  a c t i v i t y .  This was 
f u r t h e r  complicated by one o f  t he  l a r g e  General Sump hold  
t a n k s  simultaneously being taken out  of s e r v i c e  f o r  r e p a i r s .  
This r e s u l t e d  i n  v i r t u a l l y  a l l  e f f l u e n t  from the  General Sump 
having to be pumped t o  P i t  No. 3 during t h i s  period. A s  a 
consequence, we ended up with a p i t  n e a r l y  overflowing with 
high be ta  a c t i v i t y  e f f l u e n t .  To make more room i n  the  p i t ,  
pumping from t h e  c l ea rwe l l  was increased .  This r e s u l t e d  i n  

e igh t  days. We d i d  not  exceed t h e  l i m i t  f o r  the  month, however. 
The p i t  i s  now so f u l l  of s o l i d s  t h a t  t he re  i s  very l i t t l e  
room f o r  s e t t l i n g  and/or d i l u t i o n  o f  h igh  a c t i v i t y  l i quor s .  

our exceeding the  r a d i o a c t i v i t y  l i m i t  i n  t he  Miami River on .,-\, 

Great M i a m i  River 

During this  per iod  t h e  flow i n  t h e  Miami River was q u i t e  
loW.- - .~~Onl~  .one- :small f i s h  k i l l  was recorded, and this  occurred 
w e . l . l , . n o ~ ~ ~ ~ . ~ ~ o ~ ~ i ' t h e  ~ - _. FMPC e f f l u e n t  ou t i ' a l l .  

Thie USG&+o-ontinuo.us analyzer  a t  t h e  New Baltimore br idge is 
now supp1;glng F.S. with a twenty-four hour composite sample of 
t h e  r i v e r .  a t  t h a t  po in t .  
fo rne r  one-a-day grab  samples. 

. .  
.I 

.- :-.- - .  ii' . : ., . .  . 

Tbis i s  a vast  improvement over the 

The "whirlpool1' e f f e c t  near  our o u t f a l l  i n  the  r i v e r  seems 
t o  be decreasing. This has  come about by a slight r e a l i g n -  
ment of  the  r i v e r  flow i n  the  v i c i n i t y  o f  our o u t f a l l .  This 



Report t o  the Manager 
Aquifer Cont aminati on Contro 1 
December 20, 1967 

- 4 4 4 7  F 

Page 3 

w i l l  be observed f o r  f u r t h e r  changes during the high flow 
winter  and sp r ing  months. 

Test  Wells 

Righer than normal concentrat ions of NO C 1  and S O  i o n s  

t r a t i o n s  have increased during the  following months and a s  
of Eovember 29 were s t i l l  doing s o .  A t r i p  was made t o  the 
U S G S  i n  Columbus t o  consu l t  with S. E.  N o r r i s  02 the  U S G S  
about poss ib le  reasons f o r  t h i s  i nc rease  and poss ib l e  methods 
o f  decreasing i t .  Two poss ib le  reasons f o r  the increase  were 
of fe red .  The f i r s t  i s  t h a t  during the win ter  of 1964 we 
stopped pumping from Test Well No. lS, and a wave of con- 
taminants may have been washed out  f r o m  under the p i t  and 
by now a re  i n  the  v i c i n i t y  of Test Well iJo. 9. A second 
p o s s i b i l i t y  i s  t h a t  water pumped from Test  Well No. 1s t o  
Paddy’s Run i s  flowing downstream and e n t e r i n g  the  a q u i f e r  
c lose  t o  Test  Well N o .  9. 

I t  was suggested by M r .  Norris t h a t  we continue normal p i t  .I 
opera t ions  s ince  the  contaminants i n  Test Well No. 9 will . 

improve i f  p o s s i b i l i t y  one i s  the cause. They w i l l  a l s o  
improve slowly i f  p o s s i b i l i t y  two i s  the  cause s ince  the  
water f rom Test  Well 1s i s  gradual ly  improving. 

occurred i n  Test Well Jo. 9 during August. 3’ These c k ncen- 

- 
t 

Remainir-g Problems : 

1) Completion of the  improved sampler and flow measurement 
device a t  t h e  Storm Sewer L i f t  S t a t i o n  and Ou t fa l l .  We 
a re  awai t ing equipment and wir ing  diagrams f r o m  vendor. 

2)  Be t t e r  con t ro l  of  the  q u a l i t y  of t h e  General Sump e f f l u e n t .  

3) Continued, although l e s s  f requent ,  r e l e a s e s  of P l a n t  8 

4) Cons t r ig t ion  of a new wet chemical p i t .  

P 1 anne d IAc t i on : 

1) Just:& soon a s  the  wir ing d i a g r m s  a re  received,  the 

process m a t e r i a l s  t o  the Storm Sewer system. 
f 

‘ - 1 . .  - 

- 

i n s t a l l a t i o n  w i l l  be completed. 

2 )  Revise CP-67-19 t o  conform w i t h  the  reques t  o f  the  A X .  

3 )  Few r e l e a s e s  occurred during t h i s  per iod.  P l a n t  8 has  
improved t h e i r  c o n t r o l  over process waste r e l e a s e s .  Two 
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d i f f e r e n t  types of mechanical pump s e a l s  have been 
purchased and will be i n s t a l l e d  i n  the  O l i v i t e  f i l t r a t e  
pumps a t  the UAP f i l t e r s .  Af te r  these  a r e  i n s t a l l e d ,  a 
complete eva lua t ion  of t h e  changes made w i l l  be con- 
ducted and proposals  made for permanent i n s t a l l a t i o n s  
t o  c o r r e c t  the  problems. 

4) A l e t t e r  was w r i t t e n  from P .  G. DeFazio and J. A. Quigley, 
M.D. o u t l i n i n g  the urgency of cons t ruc t ing  a new wet 
chemical p i t .  

Target Dates: 

1) January 15, 1968. 

2 )  CP should be r ev i sed  f o r  resubmission t o  the AEC by 
February 1, 1968: 

3) The mechanical pump s e a l s  f o r  the  O l i v i t e  f i l t r a t e  
pumps by February 1. The  complete eva lua t ion  o f  the 
system should be completed and recommendations f o r  
c o r r e c t i o n  made by March 1. 

4) Unless a new p i t  i s  completed ea r l .  i n  f i s c a l  year  
1969, temporary measures w i l l  -+ un oubtedly be needed 
t o  extend the  l i f e  of  P i t  Eo. 3. 

cc:  C .  R. Chapman 
P .  G. DeFazio 

J; - A.. Q@gley, M. D. 
E. B. Rh.dsf-enberg 

J. .H. Nose's . - 

'e'. ?, I,. -- . .- - . -  
~ . .. _. 

. .. , '. 
1 * .  *. ._ - : 

_ .  : - - .  _I . .  . _ .  v . .  
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During the months of December 1967, January and February 
1968, concent ra t ions  of chlor ide ,  n i t r a t e  and s u l f a t e  con- 
t inued  to  inc rease  i n  Test  Well No. 9. No samples were 
obtained during March due t o  the l ack  of Water Treatment 
personnel  t o  take them. Samples were taken i n  l a t e  Apr i l ,  
bu t  no a n a l y t i c a l  r e s u l t s  have been received.  

Losses v ia  the  Storm Sewer system were q u i t e  low this pe r iod  
w i t h  an average loss  of only approximately 400 uranium pounds 
per  month . 
The need f o r  a new wet chemical p i t  i s  becoming more c r i t i c a l  
each day. 
from the top of the sludge. The r e t e n t i o n  and s e t t l i n g  time 
i s  very small. J. B. Stevenson, B. B. Riestenber and I 

purpose of d i scuss ing  the  proposed l o c a t i o n  of the new wet 
p i t .  M r .  Norr is  could make no recommendations concerning 
e i t h e r  the l o c a t i o n  o r  the  type of this new p i t .  

The low p o i n t s  on the berm a r e  now only inches  

v i s i t e d  S. E. Morris i n  Columbus on Apri l  18, 196 8 f o r  the 

The problem of high s o l i d s  a t  Manhole 175 has recurred.  
During the month of March s e t t l e a b l e  s o l i d s  a t  Manhole 175 
averaged 102 mil l igrams pe r  l i t e r .  This i s  j u s t  above the  
concent ra t ion  permit ted by the  S t a t e .  H i g h  r a d i o a c t i v i t y  
does no t  seem t o  be p r e s e n t  i n  these  s o l i d s .  E f f o r t s  t o  
t r a c e  the  source of t hese  s o l i d s  i n d i c a t e  the  Chemical Feed 
Sump, the Boiler P l a n t  coa l  supply and P i t  No. 3 may be the 
source sf these s o l i d s .  An i nc rease  i n  pE occurs i n  the 
l i n e  t o  wanhole 175 causing some of the  so lub le  s o l i d s  t o  
p r e c i p i t a t e  ou t  . 
Storm Sewer and Ground Contamination 

During this four-month per iod  only f o u r  Storm Sewer inc iden t s  
were t r aced  t o  equipment f a i l u r e s  i n  P l a n t  8. 
promptly cor rec ted .  S p i l l s  of ammonia, potassium hydroxide 
and o t h e r  m a t e r i a l s  accounted f o r  s e v e r a l  o t h e r  Storm Sawer 
i n c i d e n t s  t r a c e d  t o  P l a n t  8. 

These were 
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Good cooperation and prompt cleanup of s p i l l s  and l eaks  have 
undoubtedly helped reduce t h e  amount of uranium l o s t  v i a  the  
S t o m  Sewers. No h i g h  l o s s e s  to  the Storm Sewer systera oc- 
curred during this per iod.  During the  f i rs t  t h r e e  months of 
1968 only  300 pounds p e r  month were l o s t  v i a  this route  as 
compared t o  460 pounds p e r  month during the s i m i l a r  1967 
per iod.  During December 626 pounds were l o s t  through the  
Storm Sewers. 
loss v i a  the  Storm Sewer system s ince  1958--4,190 uranium 
pounds . 

During 1967 we had our lowest annual uranium 

The Storm Sewer sampler has been completed and i s  i n  oper- 
a t i o n .  

General Sump and P i t  Area 

H i &  b e t a  and alpha a c t i v i t y  from P i t  No. 3 and t h e  General 
Sump a r e  s t i l l  a problem. During the p a s t  f o u r  months P i t  
No. 3 has  continued t o  f i l l  w i t h  s o l i d s  so that i t  now f a r - .  
n i shes  almost no r e t e n t i o n  t h e .  This i s  becokning e s p e c i a l x y .  

is t he  cause of e s s e n t i a l l y  a l l  alpha a c t i v i t y  a t  
Manhole 175. 
t imes i t s  usua l  l e v e l  f 4 0  d/m/ml .  Beta a c t i v i t y  continues 
t o  be high due t o  Ru l o g  i n  both NFS Refinery feed  and recyc le  
thorium. Analysis has shown the  p o s s i b i l i t y  of o t h e r  be t a  
e m i t t e r s  f rom the  r ecyc le  thorium causing a s i g n i f i c a n t  per -  
centage of t he  a c t i v i t y .  

c a l  f o r  the  s h o r t  h a l f - l i f e  emi t t e r s .  Usually fotw-dag 

Alpha a c t i v i t y  has inc reased  t o  about f i v e  

Because of continued high f low i n  the Mami River, we did not  
exceed the MPC f o r  any contaminant during this per iod.  A t  
our  present  r ad ioac t ive  contaminant l e v e l s  discharged i n  the  
r i v e r ,  we w i l l  i n  a l l  p r o b a b i l i t y  exceed t h e  guide l i m i t  during 
the  low flow summer months when we encounter f lows  of 300 t o  
500 c f s  fop extended per iods  of time. Froxu December 1967 
through Harch 1968 the  r i v e r  flow has  averaged 4,266 c f s .  

Great River 

During this per iod  t h e ' f l o w  i n  t h e  Great Mami River has 
averaged b e t t e r  than 2,000 cubic f e e t  p e r  second. With the 
except ion of s o l i d s ,  no contaminants have been found i n  the 
r i v e r  exceeding NCG e i t h e r  above o r  below our  o u t f a l l .  

Test  Wells 

Tes t  Well No. 9 contaminants continued t o  inc rease  during 
t h e  months of December, January and February. This i s  t o  
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be expected i f  e i t h e r  of the  two reasons f o r  this i n c r e a s e  
of fe red  by S. BTorris a r e  the cause. Concentrations of con- 
taminants  are expected t o  cont inue t o  inc rease  slowly then 
decrease i n  t h e  same manner. Lack of Water Treatment man- 
power r e s u l t e d  i n  no samples being taken dur ing  March; however, 
a s p e c i a l  e f f o r t  was made t o  g e t  samples i n  l a t e  Apri l .  

No sampling of Paddy's R u n  i n  the deeper h o l e s  has been 
done because of i n t e r m i t t e n t  f lows  i n  that stream. These 
would d i l u t e  and make u s e l e s s  any sample obta ined  of the  
underground water. 

Remaining Problems : 

1) Bet t e r  c o n t r o l  of the  q u a l i t y  of General Sump e f f l u e n t .  

2 )  Releases o f  Plant  8 process  m a t e r i a l s  t o  the Storm 

3) 
4) High s o l i d s  a t  Manhole 175. 

5) Increase  of  contaminants i n  Tes t  Well No. 9. 

Planned Action: 

Sewer. 

Construction of a new wet chemical p i t .  

- d 7  
CP-67-19 w i l l  f u r n i s h  g r e a t l y  improved handl ing f a c i l i t i e s  
a t  t h e  General Sump. This w i l l  permit much l e s s  l i q u i d  - 
and many more s o l i d s  t o  be pumped t o  t h e  wet chemical 
p i t s .  

P l a n t  8 continued t o  decrease both the  number and s e v e r i t y  
of r e l e a s e s .  This w i l l  be under con t inua l  i n v e s t i g a t i o n .  

Construction of a new wet chemical p i t  has been approved 
b3- the .- AEC and f i n a l  design i s  under way. 

We.all continue t o  i n v e s t i g a t e  the source of t hese  
high' s o l i d s  and poas ib l e  methods o f  reducing them. 

A c lose  follow-up o f  the  contaminant l e v e l s  i n  Tes t  Well 
No. 9 w i l l  be maintained. Samples of underground water 
i n  Paddy's R u n  w i l l  be obtained when water f l o w  and 
weather permit.  
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Target Dates: 

Resubmission t o  the AEC of the  r ev i sed  CP should be made 
by l a t e  Apri l .  Construction is expected t o  be completed 
approximately one year  a f t e r  B C  approval i s  received.  

Continuous improvement h a s  been found. It  i s  hoped t h a t  
the  number of r e l e a s e s  w i l l  continue t o  decrease i n  the  
f u t u r e .  

Construction is expected t o  s t a r t  approximately J u l  1, 
1968 and be completed approximately November 1, 196 8 . 
Study w i l l  continue un t i l  the source of s o l i d s  i s  found. 
Hopefully,  th is  w i l l  be by the end of May. 

Late June o r  e a r l y  July.  

C C :  C. R. Chapman 
P. G. DeFazio 
J. A. Quigley, M.D. 
E. B. Riestenberg 
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ITEM: Aqui f e r  Contamination Control 

Prepared By: 

Present  S t a tus  : 

R. H. Starkey pg/M 

General 

During the  months of Apr i l ,  May, June and Ju ly ,  1968 the  
flow i n  the  M i a m i  River exceeded 1,000 c f s  a t  a l l  t imes.  
Because of this  unusual condi t ion,  t h e  low flows p red ic t ed  
i n  the  l a s t  r e p o r t  d i d  n o t  occur. 

The monthly uranium l o s s e s  v i a  the  Storm Sewer system have 
continued t o  remain low during th i s  period. The average 
monthly uranium l o s s  was 300 pounds f o r  the  per iod  covered 
i n  th i s  r epor t .  If we continue t o  maintain the low uranium 
l o s s  throughout the year ,  i t  w i l l  be the  lowest i n  11 years .  

During this  four-month per iod  the  concent ra t ions  of n i t r a t e ,  
s u l f a t e ,  and ch lo r ide  i n  Test Well No. 9 appear t o  have 
reached a peak. The t rend  now appears t o  be toward lower 
concent ra t ions  of contaminants. 

Construction of the  new wet chemical p i t  s ta r ted  on Ju ly  15. 
The p i t  should be ready f o r  use i n  l a t e  October o r  e a r l y  
November . 
No source f o r  the  high s o l i d s  concent ra t ion  a t  Manhole 175 
h a s  as y e t  been found. Several  i n v e s t i g a t i o n s  have been 
made and .more a re  planned. The amount of s o l i d s  has lessened 
and has averaged less than the M P C  f o r  the past  two months. 

Test  Wells 

The concent ra t ion  of ch lor ides ,  n i t r a t e s  and s u l f a t e s  i n  
Tes t  Well No. 9 appeared t o  reach a peak and reduce s l i g h t l y  
during the p a s t  f o u r  months. We do n o t  know a t  t h i s  time if 
this  t r end  continued i n t o  July.  No Test Well samples were 
obtained i n  Ju ly  due t b  the shutdown and shortage of Water 
Treatment personnel.  

Test  Well No. 7 has been covered up by cons t ruc t ion  o f  P i t  
No. 5; the re fo re ,  no f u r t h e r  sampling can be c a r r i e d  out .  

No sampling of  deep water h o l e s  i n  Paddyrs Run was done 
because t h e  flow i n  the  stream bed was almost continuous. 
These 'samples w i l l  be taken if a long enough dry pe r iod  
occurs before  win ter .  

' 04'2 
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Only one Storm Sewer i n c i d e n t  occurred during this  pe r iod  
which could be a t t r i b u t e d  t o  Plant 8 equipment f a i l u r e .  This 
problem appears t o  be co r rec t ed  a t  t h i s  time. &cause of  the  
way P l a n t  8 i s  connected t o  the Storm Sewers, these i n c i d e n t s  
w i l l  continue bu t  a t  a much lower frequency. 

Ground contamination surveys have shown few s p i l l s .  The 
21.25 inches of  r a i n f a l l  on the p r o j e c t  during this pe r iod  
have n o t  caused an i nc rease  i n  uranium loss from the  Storm 
Sewers. 

General Sump and P i t  Area 

The dike between P i t  No.  3 and the  c l ea rwe l l  was r a i s e d  t o  
a l low more r e t e n t i o n  time i n  P i t  No.  3. The b e t a  concen- 
t r a t i o n  a t  Manhole 175 has been reduced approximately f o r t y  
percent  and i s  p r e s e n t l y  i n  the  v i c i n i t y  of 25 d/m/ml. The 
alpha concent ra t ion  remains a t  approximately 10 d/m/ml and 
appears t o  be decreasing s l i g h t l y .  If present  r i v e r  flow 
volume i s  n o t  s u b s t a n t i a l l y  reduced before t h e  new chemical 
p i t  i s  i n  se rv ice ,  we should have no contaminants exceeding 
the  M P C  i n  the  r i v e r .  

Great Miami River 

In  both Apr i l  and May the  average amount of s o l i d s  i n  the 
e f f l u e n t  exceeded the MPC of 100 mg/l. These s o l i d s  c o n s i s t  
most ly  of magnesium and calcium as the hydroxide o r  f l u o r i d e .  
The cause f o r  these s o l i d s  was sought i n  a l l  e f f l u e n t  streams 
t o  Manhole 175 bu t  was n o t  discovered. One poss ib l e  csuse i s  
e f f l u e n t  of a high pH caasing p r e c i p i t a t i o n  i n  the sample drum 
a t  Manhole 175. If such i s  the  case ,  i t  i s  h i g h l y  probable 
t h a t  t he  p r e c i p i t a t i o n  i s  - not  occurr ing  i n  the  e f f l u e n t .  This 
p r e c i p i t a t e  would no t  completely red isso lve  a t  a lower pH. 
This has no t  been proven y e t ,  although there  were th ree  i n -  
v e s t i g a t i o n s  which attempted t o  do so.  During the months of 
June and July s o l i d s  were above the  MPC on only  f o u r  days 
and averaged f o r  these ' two months only 73 and 42 m g / l ,  
r e spec t ive ly .  

Remaining Problems : 

1. Bet te r  con t ro l  of the  q u a l i t y  of General Sump e f f l u e n t .  

2. Completion of cons t ruc t ion  of a new wet chemical p i t .  
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3 .  Source o f  high s o l i d s  a t  Manhole 175. 

4. Contaminants i n  Test  Well No. 9. 

Planned Action: 

1. 

2 .  

3 -  

4. 

CP-67-19 w i l l  f u r n i s h  g r e a t l y  improved handl ing f a c i l i t i e s  
a t  t h e  General Sump. This w i l l  permit much l e s s  l i q u i d  
and many more s o l i d s  t o  be pumped t o  the  wet chemical 
p i t s .  

Completion expected i n  October o r  November. 

Continued i n v e s t i g a t i o n  when poss ib le .  

Improved continuous follow-up of the  contaminant con- 
c e n t r a t i o n s  i n  Test Well No. 9. Samples of underground 
water i n  Paddy's Run w i l l  be obtained when flow and 
weather permit.  

Target Dates : 

1. Engineering 95 percent  complete. Construction w i l l  
begin a f t e r  ca rpen te r s '  s t r i k e  ends. 

2. Should be i n  opera t ion  by e a r l y  November. 

3. I n d e f i n i t e .  

4. Late October i f  weather permits .  

KNR:RHS/lrr 

C C :  C. R. Chapman 
P. G. DePazio 
J. A. Quigley, M.D. 
E. B. Riestenberg 
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ITEM: Aquifer Contamination Control 

Prepared By: . R. H. Starkey 

Present Status: 

General 

From all indications 
will hold true; that 
will be the lowest in 11 years. 

The new wet chemical pit (Pit No. 5 )  received its first 
batch of slurried solids on October 21, 1968. This was 
puznped from the General Sump. From all indications the 
new pit and its auxiliaries ape functioning quite well. 

The clearwell portion of Pit No. 3 was pumped and cleaned 
out to determine the feasibility of Pubber lining it. This 
idea was abandoned, however, and the clearwell has now been 
refilled by pumping from Pit No. 5. 
The solids concentration at Manhole 175 exceeded the MPC 
of 100 pm seventeen times from August 1 through December 

successive days in November the solids ranged between 976 
and.1345 ppm. Investigations as of this time have not 
revealed the source of these solids. 

10, 196 8 . The average for November was 147 ppm. On three 

Test Wells 

Sampling at the test wells has been sporadic because of 
construction, power failures, and lack of available Water 
Treatment Department manpower. Test Wells lS, 88, and the 
Production wells were sampled only twice since June of this 
year. Test Well 8D was sampled only once. No samples were 
taken from any of the other test wells other than from Test 
Well 9 which has been sampled five times--two pumped samples 
by the Water Treatment Department and three grab samples by 

Test Well 1s has been pumping to "short-circuit" contaminated 
water from the upper aquifer to Paddy's Run continuously since 
1965. This was done on the advice of S. E. Norris of the USGS. 
About the first of October this pump had to be turned off 

IH&R pePSOM01 . 
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because of inadequate electric power in the area. Water 
Treatment personnel stated that it was not possible to pump 
sludge from the clearwell while the Test Well 1s pump was 

Continuous pumping of 1s was restored December :r%b. What affect this will have on further contamination 
of the upper aquifer is not known. 

The concentration of chlorides in Test Well 9 appears to be 
approximately the same as in the previous period. The con- 
centration of sulfates in the five samples varied from 168 
to 20 &l. The concentration of nitrates varied from 0.3 

suspected of causing this wide variation. 
to 11 !4 mg/l. The sampling methods (grab and pumped) are 

Concentrations of contaminants in the other test wells that 
were sampled showed no significant changes. 

Storm Sewer and Ground Contamination 

Monthly ground contamination surveys have shown that the 
frequency of spills remains low. 

The Plant 8 UAP scrubber tank became filled with solids and 
malfunctioned on October 10, 1968. Some of the solids were 
exhausted from the scrubber stack and deposited on the roof 
and ground south of the plant. 
the scrubber tank drained and refilled with caustic, and the 
area south of the plant was decontaminated. 

The furnace was shut doun, 

The heavy rainfall earlier in the y e w  has raised the water 
table fpom one to four feet above normal, which has been 
maintained. This indicates that a higher than normal river 
flow should continue if no extended freeze up occurs to 
freeze the water in the ground. 

General Sump and Pit Area 

Construction at the General Sump on CP 67-19 is proceeding 
well. Only normal routine ppoblems hare been reported t o  
this department. 

The new rubber lined pit is complete and in use. There have 
been no pumpings from it to the river as of this date, although 
the clearwell has been pumped full from this pit. 
Refinery campaign is planned for early in 1969. 
freeboard in this pit will allow adequate hold up and dilution 
to assure that our effluent is well within limits at all times. 

An E 3  
The ample 
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Great Maimi River 

Stream flow of the Great Miami River wars slightly above 
normal during this period. Currently, the mean flow is 
about ten percent above normal. 

Two fish kills were reported in October. Both were relatively 
small when compared to some that have occurred in the past. 
The largest of the two was discovered on October 11, 1968 
and the other on November 8, 1968. 
as a very minor kill. The October 11 incident was documented 
in a letter, R. H. Starkey to J. A. Quigley, M.D., "Fish Kill 
in the Great Miami River," dated October 21, 1968. No formal 
record was made of the second "kill" because of its minor 
nature. 

The latter was evaluated 

The seasonal lowering of the water temperature in the river 
has caused some of the aquatic plants to die and drift down- 
stream. These plants plug up the USGS-MCD continuous sampler 
at Hew Baltimore. Some minor maintenance, calibration, and 
cleanout is necessary from time to time if this sampler is 
to be kept in running order. This will a s s w e  that we can 
continue to collect continuous twenty-four h o w  samples of 
the river downstream from our outfall as well as continue 
our excellent relationship with the US03 and the MCD. 

This sampler was designed to monitor and record temperature, 
pH, conductivity, and dissolved oxygen. It has been modified 
by the Water Treatment Department so that it also takes a 
twenty-four hour continuous sample of the water flowing past 
New Baltimore. These samples are analyzed in both the Water 
Treatment and Bioassay laboratories. Results of  these analyses 
and the samplers twenty-four hour recording of other factors 
give a much truer picture of the river, and the affect of our 
effluent on it, than is possible with grab samples alone. 

When o w  effluent exceeds the HCG at Manhole 175, we have 
shown by results of analyses of the twenty-four hour river 
sample that the affect on the river is usually undetectable 
and, to date, always negligible. Use of information obtained 
from this sampler may sometime in the future show we are, 
or are not, responsible f o r  an act of pollution. It is 
recommended that, if at all possible, the Water Treatment 
and/or Mechanical Departments be permitted to perfom minor 
maintenance on this equipment. All major repairs would still 
be performed by the Miami Conservancy District, who have 
recently assumed responsibility f o r  this equipment. 
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Remaining Problems 

1. Better control of quality of General Sump effluent. 

2. 

3. Contaminants at Test Well 9. 

Source of high solids at Manhole 175. 

4. Minor repairs and calibration of the USGS-MCD continuous 
sampler at New Baltimore. 

5. Securing adequate test well samples to assure that 
aquifer contamination is not significantly changing. 
This is especially important f o r  the next few months 
because of the discontinuance of pumping from.Test Well 
1s for approximately two and one-half months. 

Planned Action 

1. CP-67-19, when completed, will improve the handling 
facilities at the General Sump. This will improve 
the quality of the effluent and reduce the volume of 
liquids being pumped to Pit No. 5. 

2. Continue monitoring to attempt to find the source or 
sources of these solids. 

3. Schedule sampling by Health and Safety personnel. 
Change from pumped sample to dip sample until such 
a time aa Water Treatment personnel can be made avail- 
able to secure pumped samples on a regular basis. 

4. Engineering Division will be requested to schedule 
time for minor maintenance, calibration, and improve- 
ment as required. 

5. T o  hold a discussion with Water Treatment supervision 
to determine what needs to be done to assure that 
adequate manpower and electrical power is available 
when needed. 

Target Dates 

1. Construction under way. Completion possible in late 
March 1969, dependent upon the weather. 
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2. Still indefinite. 

3. December 2 3 ,  1968. Further discussion with Water Treat- 
ment supervision w i l l  determine whether or not pumped 
samples can be expected on a regular basis in the future. 

4. As soon as possible. 

5 .  Plan to meet with Water Treatment supervision as soon as 
possible after E. B. Riestenberg returns from vacation. 

RHS : lrr 

cc:  C. R. Chapman 
P. G. DeFazio 
J. A. Quigley, M.D. 
E. B. Riestenberg 



NATIONAL LEAD COMPANY OF OHIO 
CINCINNATI, OHIO 45239 

February 13, 1969 

SUBJECT INTERIM REPORT TO TEE MANAGER O N  AQUIFEB CONTAPIINATION CONTROL 

TO J. H. Noyes 

FROM R. H.  Starkey 

REFERENCE Report t o  the  Manager da ted  December 27, 1968. 

Considerable progress  has been r e a l i z e d  s ince  the  issuance of  Tf? 
the raference  repor t .  We have recs ived  monthly samples from the  
t e s t  we l l s  and Test Well Ho. 1 has been opera t ing  continuously 
s ince  December 16, 1968. 

E. B. Riestenberg a s s u r e s  me that  we have adequate e l e c t r i c  powec 
f o r  opera t ing  a l l  t e s t  wel l s  f o r  sho r t  per iods  of t i m e  for sampling. 
If any power shortage r e s u l t s ,  pumping from one of the  c l e a r  we l l s  
o r  Test  Well No. 1 w i l l  be discont inued u n t i l  the  w e l l s  have been 
sampled. Although i t  i s n ' t  contemplated that t h i s  w i l l  be necessary,  
no harm should come from a short- term discontinuance of  pumping 
a t  e i t h e r  loca t ion .  

M r .  Karlrs  l e t t e r  o f  January 24, 1969 c l a r i f i e d  our  a u t h o r i t y  
concerning the  maintenance of  t he  USGS sampler a t  New Baltimore. 
E. B. Riestenberg a s su res  me that  NLO Mechanical Department pe r -  
sonnel a r e  now maintaining this  equipment. 

R. H. Starkey 

C C :  C. R. Chapman 
P. G. DeFazio 
J. A. Quigley, H.D. 
E. B. Riestenberg 

. . , .-, . .  



ITEM: Aquifer Contamination Control 

Prepared By: 

Present  S t a t u s :  

General 

1 R. H. Starkey 

The p a s t  year  uranium l o s s e s  i n  the l i q u i d  e f f l u e n t  avehdged 
340 pounds pe r  month. During the f i r s t  th ree  months o f  1969 
uranium l o s s e s  have increased  t o  740 pounds pe r  month. The 
source of these h igher  l o s s e s  is s t i l l  being sought. 

The new wet chemical p i t  and a u x i l i a r i e s  a r e  func t ioning  
very wel l .  
the r i v e r  on January 6, 1969. 

The f irst  e f f l u e n t  from this p i t  was pumped t o  

The s o l i d s  a t  Manhole 175 a r e  s t i l l  high. The # p C  of 100 
mg/l was exceeded approximately f i f t y  percent  of  the time 
during the f i r s t  q u a r t e r  of  this year .  -The d a i l y  average 
f o r  this per iod  was 120 mg/l. 

Test  Wells 

Test  Well No. 7 was f i l l e d  and covered by the cons t ruc t ion  
of the  new chemical waste p i t .  Samples have been submitted 
each month from a l l  t e s t  we l l s  except  lD, which was n o t  
sampled i n  February because of mechanical problems. 
pa r i son  of January and March samples from Test  Well 1D 
showed an inc rease  of 120% i n  ch lor ide .  It  i s  suspected 
that this was caused by the  shutdown of Test Well No. 1 
shallow l a s t  October and November and that these concen- 
t r a t i o n s  w i l l  decrease i n  f u t u r e  samples. 

Com- 

Contaminant concent ra t ions  i n  the o t h e r  t e s t  wel l s  show 
no l a r g e  change. 

Contaminants i n  the  Production Wells a r e  slowly inc reas ing .  
A previous  inc rease  i n  Production Well 1 occurred during 
1965-66 but  re turned  to  i t s  former low i n  1967. Concen- 
t r a t i o n s  of c h l o r i d e s  and s u l f a t e s  i n  Production Wells 2 
and 3 have been gradua l ly  inc reas ing  t o  t h e i r  p re sen t  
l e v e l s  . N i t r a t e  concent ra t ions  remain s t a b l e  and low 
( ~ 1  p p d .  
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Storm Sewer and Ground Contamination 

Monthly ground contaxina t ion  surveys have shown no l a r g e  
s p i l l s  and few s m a l l  ones. The P l a n t  8 UAP furnace scrubber 
cont inues to be a problem. This scrubber p e r i o d i c a l l y  
exhausts s o l i d s  t h a t  contaminate the  P l a n t  8 roof and the  
ground south of the  p l a n t .  P l a n t  8 has been requested t o  
i n s p e c t  this scrubber  tank more f r e q u e n t l y  t o  prevent a 
buildup of s o l i d s  and the consequent discharge of these 
s o l i d s  through the s tack.  

As mentioned before ,  the uranium l o s s e s  have increased  
markedly. Most of this l o s s  h a s  been v i a  the Storm Sewer 
System d e s p i t e  the  f a c t  that  only minor s p i l l s  occurred 
during this per iod.  It i s  apparent that uranium i s  g e t t i n g  
i n t o  the Storm Sewers from some unknown source.  Because of  
the sporadic  n a t u r e  of the high l o s s e s  and the l ack  o f  Water 
Treatment Department manpower, the source has n o t  y e t  been 
discovered. By t h e  time analyses  of  samples a r e  completed, 
i t  i s  determined t h a t  a high uranium concentrat ion e x i s t s  i n  
the Storm Sewer, and a Water Treatment m a n  can be informed, 
the leak ( o r  r e l e a s e )  has stopped. Therefore,  sampling of 
key manholes has been nonproductive t o  date .  The Water 
Treatment Department does n o t  have adequate manpower t o  
setup a rou t ine  sampling program on these  key manholes. 

General Sump and P i t  Area 

Work on the improvements t o  the General Sump i s  proceeding 
slowly. An es t imated  completion date i s  now the middle of 
Way. 

The new chemical p i t  i s  func t ioning  very well .  An average 
of 3OO,OOO g a l l o n s  p e r  day i s  discharged from this p i t  t o  
the r i v e r  v i a  the c learwel l .  The b e t a  concentrat ion i n  the  
p i t  caused by Ru-106 containing f eeds  i s  s t a b l e  a t  80-120 
d/m/ml.  I t  i s  expected t o  inc rease  during the  next  Refinery 
campaign of NFS mate r i a l .  No g r e a t  problems a r e  foreseen  i f  
the r i v e r  flow cont inues a t  normal l e v e l s .  

Great r a S d  River  

River flow i n  the  Great Miami River cont inues t o  be s l i g h t l y  
above normal. As expected, no f ish k i l l s  were repor ted  
during this per iod.  Cold weather and high r i v e r  flow tend 
t o  decrease f i sh  k i l l s .  I .  
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Report t o  the PPanager 
Aquifer Contamination Control 
Apr i l  25, 1969 

The USGS-HCD continuous monitor and sampler a t  New Baltimore 
i s  func t ioning  very well .  Routine maintenance of this equip- 
ment i s  being provided by the  M L O  Plechanical Department. 

Remaining Problems 

1. B e t t e r  con t ro l  of q u a l i t y  of General Sump e f f l u e n t .  

2. Source of high s o l i d s  a t  Manhole 175. 
3. Contaminants a t  Test  Well 9. 

4. Sporadic high concent ra t ions  of uranium i n  t h e  Storm 
Sewer System causing high uranium losses t o  t h e  r i v e r .  

Planned Action 

1. CP-67-19, when completed, w i l l  improve the handl ing  
f a c i l i t i e s  of the b n e r a l  Sump. This will improve 
the q u a l i t y  of t he  e f f l u e n t  and reduce the  volume of 
l i q u i d s  being pumped t o  P i t  No. 5. . 

2. Continue monitoring t o  a t tempt  t o  f ind the source o r  
sources  of these  s o l i d s .  

3. Continue t o  monitor th is  t e s t  we l l  and sample Paddy's 
R u n  when condi t ions  and weather a r e  right. 

4. Check p o t e n t i a l  underground sources.  Attempt t o  sample 
the key manholes t o  d iscover  the source of t hese  lo s ses .  

Target Dates 

1. Middle of Way. 

2. S t i l l  i n d e f i n i t e .  

3. When condi t ions  a r e  r i g h t  and weather permits.  

4. When and i f  high losses  occur. /Q&4 R. -H. Starkey / 

RHS:lrr 

C C :  C. R. Chapman 
P. G. DeFazio 

E. B. Riestenberg 
J. A. m g l e y ,  #.Do 
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ITEM: Aquifer Contamination Control 

Prepared By: R. C .  Heatherton 

Present S ta tus :  

General 8 4 1 - /  
Uranium l o s s e s  i n  the l i q u i d  e f f l u e n t  decreased from 740 
pounds p e r  month t o  270 pounds p e r  month during the  second 
qua r t e r  of 1969. 

The s o l i d s  NCG of 100 mg/l of f low a t  Manhole #175 was 
exceeded on only 19 days i n  the t h r e e  month per iod.  The 
average s o l i d s  f o r  t h i s  per iod was 62 m g / l .  
f i rst  three months of 1969, s o l i d s  exceeded the NCG over 
half of the t i m e  and averaged 120 m g / l .  

No explanat ion can be given f o r  t hese  changes. CP-67-19 
was completed and w i l l  improve the a b i l i t y  of the General 
Sump t o  c o n t r o l  t he  flow of contaminants t o  the r i v e r .  

During the 

T e s t  and Production Wells 

Sample r e s u l t s  from t e s t  wells during t h i s  per iod showed no 
large changes i n  concent ra t ion  of contaminants.  
t r a t i o n  of ch lo r ide  and s u l f a t e  appears t o  be dropping 
s ince  pumping was resumed i n  IS.  

Contaminants i n  T e s t  Well No. 9 appear t o  be slow& decreas- 
ing. It also appears t h a t  contaminants i n  the Production 
Wells cont inue t o  slowly i n c r e a s e .  Concentrations are s t i l l  
we l l  below the l e v e l  f o r  causing concern.  

Concen- 

I 

Storm Sewer and Ground Contamination 

The only mador known loss of uranium i n  the  e f f l u e n t  occurred 
on J u l y  26 when 126 pounds of uranium were l o s t  from the 
Den i t r a t ion  area of the Refinery.  The monthly l o s s e s  have 
decreased from 740 pounds i n  March t o  270 pounds i n  J u l y .  
The monthly average f o r  the year  t o  date i s  448 pounds. 

No l a r g e  s p i l l s  have been repor ted  o r  found during the 
Ground Contamination Surveys. 
no t  caused excessive ground contamination during t h i s  per iod .  

The P lan t  8 UAP scrubber has 

General Sump and P i t  Area 

The Bioassay Department discovered the increase  i n  beta 
a c t i v i t y  experienced i n  r ecen t  months was due pr imar i ly  t o  
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the presence of technetiwngg, a f i s s i o n  product 
e f f l u e n t .  T h i s  i so tope  i s  similar t o  ruthenium i n  that  
i t  is so luable  i n  both bas ic  and a c i d i c  s o l u t i o n s  i n  the 
oxidized state.  With the  present  r i v e r  flow, a c t i v i t y  is 
not  a problem. 

A study of the s o l i d s  i n  the Manhole #175 sample has shown 
tha t  inc reas ing  the a l k a l i n i t y  w i l l  c r e a t e  s o l i d s ;  subse- 
quently,  decreasing the a l k a l i n i t y  w i l l  no t  normally cause 
the  s o l i d s  t o  r ed i s so lve .  T h i s  might lead one t o  be l i eve  
that  the  s o l i d s  i n  our  e f f l u e n t  may be formed i n  the e f f l u e n t  
p ipes  o r  i n  the sampler i t s e l f  and that  b e t t e r  c o n t r o l  of 
the pH o f  the e f f l u e n t  should reduce o r  e l imina te  t h i s  pro- 
blem. However, i t  would seem from the appearance of the 
s o l i d s ,  which are mainly c r y s t a l l i n e  i n  s t r u c t u r e ,  that they  
have another  o r i g i n .  It i s  hoped, however, that  new tankage 
a t  the General Sump, which w i l l  permit b e t t e r  pH c o n t r o l  and 
better s e t t l i n g ,  w i l l  h e lp  c o n t r o l  the s o l i d s  problem. 

n our 

Great M i a m i  River 

River flow i n  the Great M i a m i  River  i s  s t i l l  w e l l  above 
normal f o r  the season. No f i s h  k i l l s  were reported.  The 
USGS-MCD continuous monitor and sampler a t  New Baltimore 
i s  func t ioning  normally. 

Remaining Problems 

1. 

2. 

Better c o n t r o l  of q u a l i t y  of General Sump e f f l u e n t .  

Source of high s o l i d s  a t  Manhole #175. 

3.  Contaminants of T e s t  Well No. 9. 

4. Sporadic high concent ra t ions  of uranium i n  the Storm 
Sewer . 

Planned Action 

1. Completion of CP-67-19 appears t o  have solved t h i s  
problem. 
e f f l u e n t  t o  be pumped d i r e c t l y  t o  the  r i v e r  and e f f l u e n t  
r equ i r ing  pumping t o  the p i t .  

The e x t r a  tankage w i l l  a l low separa t ion  of 

2. It i s  hoped t h a t  b e t t e r  c o n t r o l  of  the pH of the 
e f f l u e n t  by the General Sump w i l l  help.  

3.  Continued monitoring of T e s t  Well No. 9 and sampling 
o f  Paddy's R u n  when condi t ions  are r i g h t .  

i 
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4. Check a l l  p o t e n t i a l  sources v i a  key manhole sampling 
program. 

Target Dates 

1. T h i s  problem appears t o  be solved. 

2. S t i l l  i n d e f i n i t e .  New information i s  being s tudied .  

3.  When cond i t ions  permit.  

4.. When unexplained high losses  occur.  

R .  C .  Heatherton 

RCH: jm 

CC: C .  R. Chapman 
P. G.  DeFazio 
J .  A.  &uigleY, M-D. 
E. 3 .  Riestmnberg 
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M. W. Boback 

General 

1969 uranium l o s s e s  i n  the l i q u i d  e f f l u e n t  w i l l  average 
about 400 pounds p e r  month. T h i s  i s  almost 100 pounds 
g r e a t e r  than i n  1968. 

S o l i d s  a t  Manhole #175 averaged 58 m g / l  th i s  per iod,  a 
s l i g h t  improvement. 
17 days between J u l y  and December, 1969. 

The NCG of  100 m g / l  was exceeded on 

Tes t  and Production Wells 

Contaminant concent ra t ions  i n  t es t  wells gene ra l ly  appear 
t o  be holding steady. 
lowering t r e n d  i n  Test  Well #9. 
Production Wells are inc reas ing  slowly. The rate of  in -  
c r ease  has slowed and our  consu l t an t ,  Mr. Stan Nor r i s  of 
the United S t a t e s  Geological Survey, b e l i e v e s  they w i l l  
reach a peak and decrease i n  the f u t u r e .  

There i s  some i n d i c a t i o n  of' a 
Concentrat ions i n  the 

Storm Sewer and Ground Contamination 

No maJor l o s s e s  of uranium t o  t h e  e f f l u e n t  were r epor t ed  
during t h i s  per iod.  
t o  date is 464 pounds. 
1969 will be about 100 pounds per  month higher than t h e  
1968 average. 
increased  uranium l o s s .  

The average monthly l o s s  f o r  t h e  year  
The annual monthly average f o r  

Only the  months w i t h  a heavy r a i n f a l l  show 

The sampler at Manhole #175 has been improved. 
hoped this will improve c o r e l a t i o n  of t he  uranium l o s s e s  
a t  the Storm Sewer L i f t  S t a t i o n  and Manhole #175. 

It i s  

General Sump and P i t  Area 

Beta  a c t i v i t y  caused by so luble  ruthenium and t e c h n e t i m g g  
has continued a t  a reasonable l e v e l .  The continued high 
r i v e r  flow has minimized t h i s  problem. 

High s o l i d  concent ra t ions  a t  Manhole #175 have decreased 
i n  frequency. 
achieved i n  the General Sump. 

It appears that b e t t e r  c o n t r o l  has been 

i 
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OR0 Health P ro tec t ion  Inspec to r s  have r e c e n t l y  s t a t e d  
that  ORO-AEC would l i k e  u s  t o  reduce the concent ra t ion  
of  ~a-228 i n  t h e  wastes discharged t o  the r i v e r .  The 
average concent ra t ion  of ~a-228 i n  t h e  p l a n t  e f f l u e n t  is 
about 1800 d i s i n t e g r a t i o n s  per  minute per  l i t e r  ( d / m / l )  . 
The concent ra t ion  i n  t h e  r i v e r  below our o u t f a l l  i s  1-5 
d/m/ l .  For uncont ro l led  areas, such as t h e  Great M i a m i  
River, AEC Manual Chapter 0524 s p e c i f i e s  a l i m i t  of  66 
d / m / l ,  We a r e ,  t he re fo re ,  well below t h e  l i m i t  a f t e r  
d i l u t i o n  i n  the r i v e r ,  ORO-AEC p r e f e r s  t o  have the  ~a-228 
concent ra t ion  he ld  t o  66 d /m/ l  before  mixing i n  t h e  r i v e r .  

A t  p r e sen t ,  the P i l o t  P lan t  thorium e x t r a c t i o n  process  
is the major source o f  ~a-228 .  A barium s u l f a t e  p r e c i p i -  
t a t i o n  a t  the P i l o t  P l an t  reduces the ~a-228 i n  t h e  e x t r a c t i o n  
waste stream by about 95%. The P i l o t  P l a n t  e f f l u e n t  r ece ives  
a d d i t i o n a l  t reatment  a t  the General Sump and i s  then pumped 
t o  P i t  5. 
stream which i s  discharged t o  the r i v e r .  A n  e f f o r t  i s  
being made t o  determine i f  w e  can e f f e c t i v e l y  reduce the 
~a-228 concent ra t ion  i n  the e f f l u e n t .  A t  t h i s  t i m e ,  w e  
expect the concent ra t ion  t o  i n c r e a s e  when P lan t  8 begins  
t h e  o x a l a t e  process  f o r  thorium recovery.  

Clear e f f l u e n t  from P i t  5 then e n t e r s  the waste 

Great M i a m i  River 

River flow i n  t h e  Great M i a m i  River continued t o  be w e l l  
above average. No f i s h  k i l l s  were repor ted .  The United 
S t a t e s  Geological Survey - M i a m i  Conservancy D i s t r i c t  
continuous monitor and sampler a t  New Baltimore i s  opera t ing  
normally. 
s t a t i o n ,  

An improved monitor i s  being tested a t  this 

Information from the M i a m i  Conservancy D i s t r i c t  i n d i c a t e s  
the p l a n t  e f f l u e n t  has no measurable e f f e c t  on r i v e r  
temperature, d i sso lved  oxygen concent ra t ion ,  and b i o l o g i c a l  
oxygen demand (BOD) , 

Remaining Problems 

1. Source of high s o l i d s  a t  Manhole #175. 

2. Contaminants of T e s t  Well #g. 

3. 

4. 

Sporadic high uranium concen t r a t ions  i n  the Storm 
Sewer . 
I n v e s t i g a t i o n  of ~a-228 i n  the e f f l u e n t .  
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Planned Action 

1. The improved q u a l i t y  of the General Sump e f f l u e n t  
appears  t o  have reduced t h i s  problem. 
f u r t h e r  improvement are cont inuing.  

Continued monitoring of T e s t  Well #9 and sampling 
of Paddy's Run when condi t ions  are r i g h t .  

3 .  Check p o t e n t i a l  sources  v i a  key manhole sampling 
program when condi t ion  occurs.  

4. I n v e s t i g a t i o n  started. Awaiting r e s u l t s  of samples. 

E f f o r t s  f o r  

2 .  

Target Dates 

1, Problem p a r t i a l l y  solved. Improvement needed. 

2 .  I n d e f i n i t e .  Not before  next  summer. 

3. Whenever condi t ion  occurs.  

4. Ea r ly  1970. 

_- . . 

CC: P ,  G. DePazlo 
J. A. Wig ley ,  M*D* 
E. B. Riestenberg 
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Present  S ta tus :  

General 

M. W. Boback 

No change i n  the concent ra t ion  of s o l i d s  a t  Manhole #l75 
occurred this month. The General Sump opera t ions  appear 
t o  have reached optimum lowering of t h i s  contaminant. 

~a-228 concent ra t ions  a t  Manhole #175 decreased during 
t h i s  per iod  while P i l o t  P l an t  e x t r a c t i o n  was no t  opera t ing .  

Tes t  and Production Wella 

I n  genera l ,  no change in contaminant concen t r a t ion  in the 
T e s t  Wella o r  #1 Production Well wa6 noted. Concentrat ions 
of C 1  I n  Produetion Wells 2 and 3 were reduced by 75s 
while SO1 coneent ra t ion  I n  Production Well #3 was reduced . 
50$ during the  March sampling per iod.  This may be due t o  
the large amount of water a v a l l a b l e  from r a i n f a l l  and mow. 

Storm Sewer and around Contamination 

The average uranium l o s s  via  the S t o m  Sewer System was 
356 lb/month during the first qua r t e r  of 1970. 
l o s s e s  were repor ted .  I n  comparison, the average l o s s  
during 1969 was 400 lb/month. The sampler a t  the  Storm 
Sewer L i f t  S t a t i o n  cont inues  t o  show a higher l o s s  of 
uranium than the sampler a t  Wanhole #175. 
i s  much less than previous ly ;  however, It i s  be l i eved  that 
w e  are wi th in  the  l i m i t s  of accuracy f o r  these samplers. 

Bo maJor 

The d i f f e rence  

Occasional high pH water i n  the  Stonn Sewer L i f t  S t a t i o n  
has been t r aced  t o  the P lan t  8 Caustic Tank area. This 
area i s  being checked and any needed regalrs w i l l  be made. 
Repair tb one of the Caus t ic  Tanks i s  scheduled. Water 
TresWent  ha8 been informed and w i l l  take necessary steps 
t o  pPevent . damage t o  the  Storm Sewer Lift Sta t ion .  

Qencsral-’ Sump and P i t  Area 

Work a t  the General Sump has increased  as a r e s u l t  of 
process ing  thorium sarap  I n  P lan t  8. 
from this process  i s  pumped t o  the  Chemical P i t  and the 
s o l i d s  are reprocesaed through Plan t  8. 

The average ~a-228 concent ra t ion  a t  Manhole #175 decreased 
from 3180 d/m/l  I n  December t o  1300 d/dl i n  January,  1400 
in February, and 1600 i n  March. 

55 

The c l e a r  l i q u i d  

T h i s  reduct ion  was probably 
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due to the f a c t  that  the re  were no thorium e x t r a c t i o n  
opera t ions  I n  the P i l o t  P lan t  dur ing  t h i s  per iod ,  
appears that most of the REL-228 from P lan t  8 thorium 
opera t ions  is s tay ing  with the  product o r  being recyc led  
w i t h  the s o l i d s  from the General Sump. 

It a lso  

Samples taken during the previous pe r iod  i n  an at tempt  t o  
t r a c e  ~a-228 from the P i l o t  P lan t  t o  the r i v e r  have been 
analyzed. This data i n d i c a t e s  t h a t  ~a-228 i s  coming from 
a source o t h e r  than the  P i l o t  P l a n t  and P l a n t  8. The amount 
i s  small and t he  source may not  be discovered for some t i m e .  
The data a l s o  I n d i c a t e s  that a reduct ion  of greater than 
90s i n  so luble  ~a-228 take13 p lace  i n  the Qeneral Surep. Even 
with this reduct ion ,  the  concen t r a t ion  of so luble  Ra-228 
going t o  the r i v e r  i s  about twenty-five tlmes g r e a t e r  than 
the araxiplura coneen t r a t ion  favored by OW-AEC. 

Sol ids  i n  the e f f l u e n t  averaged 77 d l  and were g r e a t e r  L- 

than 100 4 1  on 23 days during th i s  per iod.  

Great W l a m i  River  

River flow i n  the Great FJliaml River  is seaaonably high. 
T h i s  flow and the low temperature have maintained a good 
q u a l i t y  of water during the past q u a r t e r  year. 

The continuous monitor and sampler a t  New Baltimore i a  per- 
f o m i n g  very w e l l  and a continuous r e p o r t  of r i v e r  water 
q u a l i t y  i s  ava i l ab le .  

A complete b a i a r m i  River sampling program perforreed by pbimi 
Conservancy D i s t r i c t  showed no degrada t ion  of water q u a l i t y  
was caused by o w  plant e f f l u e n t ,  

Remaining Problems 

1. Sowee of high s o l i d s  a t  #anhole #175. 

2. Contaminants of Tes t  Well f i .  

3. Sporadle high uranium concen t r a t ions  i n  the  Storm 
Sewer . 

4. Inves t iga t ion  of ~a-228 i n  the e f f l u e n t ,  

Planned Action 

1. The improved q u a l i t y  of t h e  General Sump e f f l u e n t  
appears  t o  have reduced this problem. 
further improvement are cont inuing .  

E f f o r t s  f o r  
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2.  Continued monitoring of T e a t  k z l l  #9 and sb-pling 
of Paddy's Run when condi t ions  are right. 

3. Check p o t e n t i a l  sources  v i a  key manhole aampling 
program when cond i t ion  occurs.  

4 .  Preliminary i n v e s t i g a t i o n  completed. We w i l l  await 
more information from BEC regard ing  what limlt they 
wish Ub to meet. 

Target Dates 

1. Problem p a r t i a l l y  solved. Improvement needed. 

2. I n d e f i n i t e .  Mot before  next  summer. 

3. Whenever cond i t ion  occurs.  

4. Indef i n l  t e  . 

r n R r n / J Q  
CC: P. Q. DeBaalo 

J. A. Qigley, 
E. B. Rlestenberg 
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General 

~ a - 2 2 8  concentrat ions a t  P i t  5 and Manhole 175 decreased 
during the  month of July. 
the  p l a n t  e f f l u e n t  w i l l  be made by the Ra-228 Committee 
under George Morgan. 

A complete r e p o r t  on Ra-228 i n  

Test  and Production Wells 

Contaminant concent ra t ions  i n  the tes t  wells remained essen- 
t i a l l y  the same a s  i n  the previous period. There i s  some 
i n d i c a t i o n  of a decrease i n  ch lo r ide  and s u l f a t e  i n  T e s t  Well -. 
8s. 
contaminants i n  the a q u i f e r  due t o  c l o s i n g  P i t  3. No t e s t  
well  samples were obtained i n  July.  

Production Well 3 cont inues t o  show low contaminant concen- 
t r a t i o n s .  The o the r  two production wel l s  are  unchanged s i n c e  
the previous period. 

This may be seasonal  o r  may i n d i c a t e  a reduct ion  of 

Storm Sewer and Ground Contamination 

The average uranium loss v i a  the storm sewer decreased t o  
287 lb/month during the second q u a r t e r  of t h i s  year.  The 
f i rs t  q u a r t e r  average was 356 lb/month. 

The problem of high pH water i n  the storm sewer from the Plant  
8 c a u s t i c  tank a rea  has been solved by r e p a i r s  t o  the tank and 
pump. 
l e a s t  one inc iden t  of a low pH during t h i s  period. Other i nc i -  
dents  were brief and could no t  be t raced  t o  a source.  

Problems w i t h  P l an t  8 vacuum f i l t e r s  have caused a t  

General Sump and P i t  Area 

The General Sump i s  s t i l l  processing Plan t  8 thorium waste 
e f f l u e n t .  Despite t he  f a c t  tha t  a l l  thorium e f f l u e n t  fromr 
both P lan t  8 and the P i l o t  P lan t  i s  pumped t o  P i t  5 ,  Ra-228 
i n  the e f f l u e n t  from the  General Sum t o  the r i v e r  averages 

t h e  General Sump o r  contamination from the incoming e f f l u e n t s  
from various p l an t s .  

So l ids  a t  Manhole 175 during t h i s  period averaged 93 m g / l  and 
were g r e a t e r  than 100 m g / l  on 33 days. 

500 d/m/l. The source of t h i s  Ra-22 1 may be crossover  wi th in  
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Great Miami R i v e r  

Flow i n  the Great Miami Aiver has been q u i t e  high for t h i s  
time of t h e  year.  
taken i n  the r iver  have shown no contamination t h a t  could be 
charged t o  FMPC. 

No f i s h  k i l l s  have been reported.  Samples 

Remaining Problems 

1. Source of high s o l i d s  a t  Manhole 175. 

2. Contaminants o f . T e s t  Well 9. 

3 .  Sporadic high uranium concent ra t ions  i n  the storm sewer. 

4. Inves t iga t ion  of ~ a - 2 2 8  in t he  e f f l u e n t .  

Planned Action 

1. Attempt t o  c o r r e l a t e  high solids a t  Manhole 175 w i t h  o ther  
contaminants,  pH, flow of any stream, and a l l  o t h e r  da ta  
ava i lab le. 

Continued monitoring of Tes t  Well 9 and sampling o f  
Paddy's R u n  when condi t ions  are right. 

2. 

3. T h i s  condi t ion  appears t o  be improving. We will continue 

4. Ra-228 Committee under George Morgan w i l l  make r epor t .  

_ _  7 t o  fol low the problem. r 

Target  Dates 

1. During next  month. 

2. T h i s  summer. 

3. Continuing follow-up. 

4. I n v e s t i g a t i o n  now be ing  made by o the r  d iv i s ions .  We 
w i l l  follow up when a r e p o r t  i s  published. 

cc:  P. G. DeFazio 
J. A. Quigley, M.D. 
E. B. Riestenberg 
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Prepared By: M. W. Boback 

Present S t a t u s :  

General 

Radium 228 concentrat ions a t  Manhole $175 have been below 
the l i m i t  f o r  water i n  uncontrol led a r e a s  s i n c e  August .  
The amount of uranium l o s t  v i a  t he  Storm Sewer t h i s  year  
i s  t h e  sma l l e s t  i n  13 years .  The most probable cause of  
high s o l i d s  concent ra t ion  a t  Manhole #175 has been found 
and s o l i d s  i n  the e f f l u e n t  appear t o  be under con t ro l .  

T e s t  and Production Wells 

The concent ra t ion  of contaminants i n  the  Test  and Production 
Wells appear t o  be decreasing slowly. The concent ra t ion  of 
C 1  i n  Production Well #2 decreased from 200+ t o  less than 
75 m g / l  e a r l y  t h i s  year.  
concent ra t ions  a l s o  decreased d r a s t i c a l l y  during the  s m e  
per iods.  Production Well #1 remains about t h e  same. The 
NO3 i n  a l l  production wells increased s l i g h t l y .  

Test  Well #8S which showed a decrease i n  C 1  and SO i n  June 

increase  i n  the  NOs concentrat ion.  

F$ 

has continued a t  t h e  lower concent ra t ion  w i t h  a PO Q s i b l e  

Production Well #3 C 1  and S O  

Test Wells #IS, 2,  3, and 5 ,  which a r e  q u i t e  near the p i t ,  
show on1 minor changes except during October when the S O  
on both x; 3 and #5 increased considerably.  
o r  a contaminated sample i s  suspected s i n c e  the  concent ra t ion  
was back a t  t he  normal l e v e l  i n  November. 

Ana ly t i ca l  e r r k  

The only conclusions t h a t  can be drawn from T e s t  Well resu l t s  
a r e  t h a t  e i t h e r  contaminants from P i t  3 have not  y e t  been 
leached away o r  contaminants are  s t i l l  e n t e r i n g  the a q u i f e r ,  
p o s s i b l y - s t i l l  from P i t  3. The Production Wells lower con- 
c e n t r a t i o n s  of C1 and SO may i n d i c a t e  t h a t  contamination of 

P i t  area. 
t h e  a q u i f e r  i s  decreasin,  3 i n  the Production a rea  and/or the 

Tes t  Well #9 showed a small  reduct ion  i n  C1 and S O  
t h i s  per iod and a l a rge  reduct ion  i n  NOS. 
include the  r e p a i r i n g  of the P i l o t  P lan t  Sump and d isuse  of 
P i t  3. 
a c t i v i t i e s  of the heavy equipment school  i n  t h a t  a r ea .  The 
new bed of Paddy's R u n  w i l l  be inspected f o r  poss ib l e  sampling 
loca t ions  when i t  i s  complete. 

during 
PossiblLk causes 

Sampling of Paddy's Run has no t  been done because of 

I 



Report t o  the Manager 
Aquifer Contamination Control 
December 18, 1970 

S torm Sewer and Ground Contamination 

The average uranium l o s s  v i a  the Storm Sewer System decreased A 
t o  115 lbs/mo. during the t h i r d  qua r t e r  of the year.  The 
average monthly loss  from January t o  November, 1970, i s  250 
lbs/mo. T h i s  i s  the lowest l o s s  i n  13 years .  

The major ground contamination problem t h i s  per iod occurred 
when t h e  P i l o t  Plant  Sump Tanks #lo0 and 101 overflowed. 
Samples taken a t  the base of the  tznk showed h i g h  alpha and 
beta  r a d i o a c t i v i t y .  Water samples taken a t  the Secur i ty  
fence southwest of the  P i l o t  Elant  showed alpha a c t i v i t y  of 
200 d / m / m l  and  be ta  a c t i v i t y  of 146 d /m/ml .  The contaminated 
a rea  was measured l a t e r  w i t h  a po r t ab le  GS-3 beta-gamma monitor 
and showed an average of 1 mr/hr over a wide a rea  w i t h  some 
spots  a s  high a s  5 mr/hr.  A sample was obtained a t  the 
drainage t i l e  west of the  P i l o t  P lan t  two weeks l a t e r .  All 
r a d i o a c t i v i t y  i n  the  sample was a t t r i b u t e d  t o  the uranium 
concent ra t ion ,  9.4 m d l .  The uranium i n  t h i s  sample i s  pre-  
sumed t o  be the  remains of the  uranium under the P i l o t  Plan-t 
f l o o r .  

General SumD and P i t  Area 

So l ids  a t  Manhole #175 averaged 50 m d l  dur ing t h i s  period 
and were above 100 m g / l  on only 12 days. 

A l l  flow and contaminant data f o r  the  f i r s t  seven months of 
1970 were c o r r e l a t e d  w i t h  s o l i d s  concentrat ion by Production - --x 

Engineering Department. The b e s t  c o r r e l a t i o n  was obtained 
between high pH and h igh  s o l i d s .  Analysis of the  s o l i d s  
shows they a r e  hydroxides of Ca, Mg, and Fe. Laboratory 
t e s t s  have shown these  s o l i d s  c m l d  e a s i l y  be formed i n  the 
e f f l u e n t  l i n e s  o r  i n  t h e  sampler i t s e l f  when a high pH s o l u t i o n  
mixes w i t h  samples of normal Manhole #175 e f f l u e n t .  
these p r e c i p i t a t e s  a r e  formed, they a r e  not  r e a d i l y  dissolved 
even i f  the pH i s  lowered. Thus ,  they a r e  inc lu jed  i n  the 
sample-'from Manhole if175 and not  found on any of the samples 
of the subef f luents  making up the Manhole #175 e f f l u e n t .  
Better c o n t r o l  of the  pH a t  the  General Sump has reduced the  
number o f  times- these  h i 3  s o l i d s  have been detected.  Control 
of t he  pH of a l l  subef f luents  would probably e l imina te  h i g h  
s o l i d s  of t h i s  type b u t  would be expensive. Control  of radio-  
a c t i v e  s o l i d s  i s  a l r eady  good. T h i s  s u b j e c t  w i l l  be dropped 
from t h i s  r epor t .  

Control  of Ra-228 i s  discussed i n  the r e p o r t  "Reduction of 
Ra-228 i n  Plant  E f f luen t s "  prepared November 20, 1970. 

Once 
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I n  general ,  a l l  e f f l u e n t  from the  P i l o t  P lan t  i s  being pre-  
c i p i t a t e d  wi th  barium s u l f a t e  i n  t h e  General Sump, then pumped 

i s  from P i t  5. Minor amounts a r e  sometimes found i n  o the r  
streams. We a r e  a t tempting t o  f i n d  t h e  source of the minor 
amounts. 

t o  P i t  5. Most of t h e  Ra-228 i n  the e f f l u e n t  a t  Manhole #175 4 

Great Miami R i v e r  

One l a r g e  f i s h  k i l l  was reported during t h i s  period. It was 
charged t o  Champion Paper Company of Hamilton, Ohio. No 
problems t h a t  could be  a t t r i b u t e d  t o  FMPC have been reported.  
The r iver  flow continues t o  be higher than average, r e s u l t i n g  
i n  good d i l u t i o n  of the p l a n t  e f f l u e n t .  

Remaining Problems 

1. Source of h igh  s o l i d s  a t  Manhole #175. Probable source: 

2.  Contaminants of Tes t  Well #9. 

h i g h  pH i n  e f f l u e n t  as  explained i n  t ex t .  

3. Sporadic high uranium concent ra t ions  i n  t h e  Storm Sewer. 

4. I n v e s t i g a t i o n  of Ra-228 i n  the  e f f l u e n t .  

Planned Action 

1. Drop from f u t u r e  r epor t s .  

2 .  Continue monitoring Test  Well # g .  

3. Condition s t i l l  improving. No r e p o r t s  of h igh  lo s ses  

4. ~ a - 2 2 8  Committee w i l l  make r epor t .  

from unknown sources t h i s  period. 

Target, Da-tes 

1. Complete. 

2. Continuing monitoring. 

3. Continuing follow-up. 

4. Continuing follow-up. 

KNR/MWB/jm 

cc :  P. G. DeFazio 
J. A. Quigley,  M.D. 
E. B. Riestenberg 

M. W. Boback -#+ 
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ITEM: Aquifer Contamination Control 

Prepared By: M. W. Boback 

Present Status: 

General 

Settleable solids averaged 85 mg/l during the first quarter of 1971. 
were above 100 mg/l  on 20 days. 
the coal pile. 
via the Storm Sewer System was 50 pounds per month over the 1970 monthly 
average. 

They 

During the first quarter of 1971, the average uranium loss 
The primary cause was drainage from 

Test and Production Wells 

With two exceptions, the concentration of contaminants in the Test and 
Production Wells on site continue to show a gradual decrease. A l l  
contaminants in Test Well 8s appear to be increasing sharply, while 
contaminants in 8 D  show a slight increase. 
drought on contaminant concentrations is not definite. 
lower water levels would cause some increase in contaminant levels. 

The effect of the extended 
It is likely that 

A l l  contaminant concentrations in Test WeU 9 have continued to decrease. 
The same is the case for all Production Wells. Test Wells lS,  3, and 5,  
which are near  the pit, also show a slight decrease. 

Storm Sewer and Ground Contamination 

The average monthly uranium loss via the Storm Sewer System in 1970 
was 248 pounds. 
loss during the first quarter of 1971 was 300 pounds per month. The reason 
for this-increase is not known. 
that could be attributed to spills. The processing of concentrates in Plant 2- 
may be contributing to the increased losses. 
concentrates are very rusty and tend to leak or  f a l l  apart when handled. 
This has caused some large problems at the Plant 2 West Pad. An attempt 
is being made to put the worst drums into the Plant 2 floor sump to prevent 
s p r  e ading contamination. 

This is the lowest average loss in 1 3  years. The average 

There have been no high single-day losses 

The drums holding these 

Solids at Manhole 175 were above 100 mg/l on 20 days during the first 
quarter of 1971. The primary cause of high solids during this period was 
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runoff from the coal pile. This water showed the typical "acid mine 
drainage" color and solids. 
a better grade of coal and/or by improving the drainage in the coal pile 
area to prevent this water  from entering the Storm Sewer System before 
it can be treated. 

This problem will  be corrected by procuring 

General S ~ D  and Pit Area 

Operations at the General Sump have continued to be routine. 
Plant effluent is being treated and sent to the Chemical Pit. 

A l l  Pilot 

Pit 5 has been pumped to a very low level in order to inspect the rubber 
liner and repair some cracks in it. 
has been set. 

No date for completion of these repairs 

While pumping Pit 5 at an increased rate to lower it, Test Well 2 was 
diverted to Paddy s Run. 
the dilution by Test Well  2 was not available. The increase started in 
late February and continued until the end of March. 
the higher beta activity was slumping of the solids in Pit 5 ,  causing 
increased solids to be pumped to the clearwell. 

This caused an increase in beta activity, since 

Secondary cause of 

--\ 
The Water Treatment Department reports that there are  minnows in the 
water holes along Paddy's Run and that frogs, water bugs, and algae 
have been observed in the Pit 3 pond. 
drying up nicely. 
be speeded up by good weather. 

The exposed surface of Pit 3 is 
The process of covering it with earth and flyash should 

Control of 228Ra is discussed in the Report to the Manager, Reduction of 
228Ra Plant Effluents, dated April 26, 1971. 

Great Mikmi River 
._ 

There have been no fish kills reported during this period. 
taken at New Baltimore show no contamination of the river that could 
have been caused by this plant. 

Samples 
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River flow has been quite good. 
4500 cubic feet per second. 
for our effluent. 

The average for the first quarter was 
This large volume allows plenty of dilution 

y 
cc: P. G. DeFazio 

J. A. Quigley, M. D. 
E. B. Riestenberg 



%a7 7 1  I L  REPORT TO THE MANAGER 

August 2 4 ,  1 9 7 1  

ITEM : Aquifer Contamination Control 

Prepared BY : M. W .  Boback (gLj 
h 

Present S t a t u s :  J 
General 

The monthly average uranium loss v i a  t h e  Storm Sewer System 
increased t o  437 lb/month. 

The water l e v e l  i n  P i t  5 has been kept low during t h i s  e n t i r e  
per iod t o  f a c i l i t a t e  repairs .  . 
Covering P i t  3 w i t h  e a r t h  and f l y a s h  i s  not as  easy as it f i r s t  
appeared t o  be .  

Test and Production Wells 

Contaminant concentrat ions i n  t h e  t e s t  wel ls  and production we3ls 
have not changed s ince  t h e  previous r e p o r t i n g  per iod.  The Water 
Treatment Department has repor ted  t h a t  t h e  s t a t i c  water l e v e l  i n  
t h e  wel l s  has shown no r e a l  change i n  he ight .  Test  Well # 4  has 
been r epa i r ed  and a n a l y s i s  of t h e  water i n  i t  shows no g r e a t  
change from t h e  l a s t  previous sample taken on 4/23/69. Replace- 
ment p a r t s  f o r  Test Well #1D pump are  on order .  Production Well 
#3  has been cleaned and i s  now back i n  se rv i ce .  

Storm Sewer and Ground Contamination 

During t h e  f i rs t  seven months of  1971 t h e  average l o s s  of  uranium 
v i a  t h e  Storm Sewer System was 437 lb/month. T h i s  high average 
was caused b y  two l a r g e  l o s s e s  from t h e  Refinery t o  t h e  Storm 
Sewer Sys tem during t h e  month of  June. The cause o f  t hese  l o s s e s  
was found and s teps  t o  prevent recur rence  have been taken.  

The se t t leab le  s o l i d s  a t  MH#175 have averaged 65 mg/R on a monthly 
basis  and were above 1 0 0  m g / R  on seventeen days i n  t h e  per iod from 
March to. July. One cause of high s o l i d s  during t h i s  per iod was 
t h e  l i m e - p u t  i n t o  t h e  storm sewer manholes t o  n e u t r a l i z e  a c i d  
s p i l l s  and prevent cor ros ion  of t h e  Storm Sewer L i f t  S t a t i o n  pumps. 

Drainage around t h e  c o a l  p i l e  has been improved and it  i s  be l ieved  
t h a t  a l l  drainage from t h e  c o a l  p i l e  w i l l  b e  t r e a t e d  before it 
e n t e r s  t h e  Storm Sewers. 

General Sump and P i t  Area 

Operations a t  t h e  General Sump have continued t o  be normal. The  
General Sump has been requested t o  s o l i d i f y  c e r t a i n  228Ra-bearing 
wastes from Plant  8 and s h i p  them o f f - s i t e  f o r  b u r i a l .  T h i s  
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a c t i v i t y  i s .new t o  t h e  General Sump and cons iderable  t i m e  has 
been spent  ga ther ing  information on methods and shipping 
r egu la t ions .  

The water l e v e l  i n  P i t  5 has been k e p t  low t o  accomplish r e p a i r s  
i n  t h e  rubber  l i n i n g .  I n  order  t o  do t h i s ,  water from Test  Well 
1s ( i n c o r r e c t l y  c a l l e d  Test Well 2 i n  t h e  l a s t  r e p o r t )  has, a t  
var ious  t imes,  been p a r t l y  or t o t a l l y  d i v e r t e d  t o  Paddy ' s  Run. 
During these per iods  of d ive r s ion ,  a l l  contaminants pumped from 
t h e  Clearwell t o  MH#175 show a marked i n c r e a s e .  

Control  of  radium i n  t h e  e f f l u e n t  i s  discussed i n  t h e  Report t o  
t h e  Manager, Reduction of ' * ' R a  i n  P lan t  E f f luen t ,  by A .  F .  Pennak, 
da ted  August 20 ,  1971.  

P i t  3, which i s  being covered w i t h  ear th  and f l y a s h ,  has been 
shown t o  b e  extremely uns tab le .  Severa l  t imes a s e c t i o n  of new 
bank has dropped i n t o  t h e  p i t ,  producing a "wave" of t h e  p i t  
conten ts  i n  f r o n t  of t h e  l a n d s l i d e .  It i s  poss ib le  t h a t  i f  t h i s  
cont inues,  one of t h e  "waves" w i l l  s p i l l  over  t h e  s ide  of t h e  p i t  
i n t o  P a d d y ' s  Run. The men and equipment working a t  t h i s  p r o j e c t  
a r e  a l s o  endangered by t h e  s l i d e s .  

Great M i a m i  River 

The monthly average r i v e r  flow decreased from 3000 c f s  (cubic  f e e t  
p e r  second) i n  May t o  938 c f s  i n  J u l y .  River  flows of less  than  
500 c f s  occurred i n  J u l y  and a r e  expected t o  cont inue t o  decrease  
if t h e  present  d r y  weather cont inues .  

There have been no repor ted  f i s h  k i l l s  i n  t h e  Great M i a m i  R ive r .  
Analysis o f  r i v e r  water samples taken  a t  New Baltimore br idge  
cont inue t o  show t h a t  our e f f l u e n t  has no s i g n i f i c a n t  e f f e c t  on 
water q u a l i t y .  

KNR/vvs 

733. h! ,uzu.G 
M .  W .  Boback , 

cc:  P. G .  DeFazio 
A .  I?. Pennak 
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REPORT TO THE MANAGER 

ITEM : Aquifer Contamination Control 

Prepared By: M .  W .  Boback 

Present  S t a t u s :  I 

@(q 

i General 

On December 4 prompt a c t i o n  by Refinery and Water Treatment 
personnel prevented a l a r g e  l o s s  of uranium and n i t r i c  a c i d  
from reaching t h e  r i v e r .  

The rubber l i n i n g  i n  P i t  5 has been r epa i r ed  and t h e  water 
l e v e l  i n  t h e  P i t  i s  r i s i n g  t o  normal. 

T e s t  and Production Wells 

Contaminants i n  t h e  T e s t  Wells show no change i n  concentrat ion 
during the  p a s t  fou r  months. In  looking back over th ree  y e a r ' s  
accumulation of Test  Well data ,  i t  i s  apparent  t h a t  contaminant 
concentrat ions i n  T e s t  Well #9 are decreasing.  Contaminant 
concent ra t ions  i n  o t h e r  T e s t  Wells are about t he  same or 
s l i g h t l y  increased .  Contaminants i n  Production Well #1 have 
increased over  t h e  past th ree  years ,  bu t  show a decrease from 
t h e  h ighes t  l e v e l  dur ing  t h e  p a s t  y e a r .  Contaminants i n  
Production Wells # 2  and #3  have decreased over t h e  p a s t  t h r e e  
years ,  but have increased  during t h e  past f o u r  months. The 
monthly f l u c t u a t i o n s  i n  a l l  T e s t  and Production Wells tend t o  
mask t h e  longer-term changes which are probably more s i g n i f i -  
can t .  Poss ib le  reasons f o r  these  changes include:  t h e  r e p a i r  
o f  t h e  P i l o t  P lan t  f l o o r  and underground p ipes ;  discont inued 
use of P i t  3; and t h e  decrease i n  production and consequent ia l  
decrease i n  l o s s  of contaminants. 

Storm Sewer and Ground Contamination 

On December 4 ,  an  overhead l i n e  i n  t h e  Refinery Area broke 
and drenched an area w i t h  ac id  s o l u t i o n  containing 80 or more 
grams/ll o f  uranium. Prompt  and e f f e c t i v e  a c t i o n  by Refinery 
and Water Treatment personnel prevented any o f  t h i s  r e l e a s e  
from.going t o  t h e  r i v e r .  Water Treatment was n o t i f i e d  
promptly by t h e  Refinery and was ab le  t o  d i v e r t  t h e  Storm 
Sewer flow t o  t h e  p i t  before  t h e  s p i l l  reached t h e  Storm Sewer 
L i f t  S t a t i o n .  The Refinery had the  g rave l  i n  t h e  s p i l l  area 
removed t o  a con t ro l l ed  pad and water  washed f o r  t h e  recovery 
of t h e  uranium before  t h e  r a i n  could wash i t  i n t o  t h e  ground. 

The average monthly uranium loss t o  t h e  Storm Sewer through 
November i s  351 pounds. T h i s  i s  a decrease from t h a t  repor ted  
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previously but  i s  s t i l l  high i n  comparison w i t h  t he  monthly 
average i n  previous yea r s .  

F i l t e r a b l e  s o l i d s  a t  MH 175  averaged 70  mg/R during t h e  past  
four  months and were above 1 0 0  mg/R  on 26  d a y s .  There were no 
d a y s  above 1 0 0  mg/R s i n c e  October 1 4 .  
ments i n  t h e  coa l  p i l e  drainage and b e t t e r  con t ro l  of t h e  pH 
i n  t h e  Water Treatment Plant  e f f l u e n t  w i l l  r e s u l t  i n  less  s o l i d s .  

It i s  hoped t h a t  improve- 

General Sump and P i t  Area 

Operations a t  t h e  General Sump have been normal. 
containing waste was prepared f o r  shipment t o  t h e  b u r i a l  ground 
by  t h e  Production Divis ion.  

Repairs on the  rubber  l i n i n g  of P i t  5 have been completed and 
t h e  water l e v e l  has been allowed t o  r i s e .  Samples from t h e  
su r face  were obtained a t  t h r e e  d i f f e r e n t  water l e v e l s .  These 
samples were analyzed f o r  radium t o  observe t h e  e f f e c t  of 
l a r g e r  volume and longer  r e t e n t i o n  on t h e  concentrat ion of s o l -  
uble  radium. 

The 228Ra- 

P i t  3 i s  s t i l l  i n  process of being covered w i t h  ea r th  and f l y -  
ash.  

Great M i a m i  River 

There have been no repor ted  f i s h  k i l l s  i n  t h e  Great M i a m i  River.  
Analysis of water samples taken a t  t h e  New Baltimore br idge  
continue t o  show t h a t  our e f f l u e n t  has no s i g n i f i c a n t  e f f e c t  on 
water q u a l i t y .  

The r i v e r  flow i s  s t e a d i l y  inc reas ing  dur ing  t h e  F a l l  season. 
No t roub le  w i t h  low f l o w s  was encountered t h i s  year .  

KNR/vvs 

cc:  P .  G .  DeFazio 
A .  F. Pennak 
J. A. Quigley,  M.D.  
E .  B .  Riestenberg 
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ITEM: Aquifer Contamination Control 

Prepared by :. M. W .  Boback 

Present  S t a t u s :  1 

General 

a RLJ q 
7 ,  

pH sens ing  equipment has been i n s t a l l e d  i n  the  Storm Sewer 
t o  he lp  t h e  Refinery promptly d iscover  s p i l l s  and leaks.  

A thermal invers ion  and an inc rease  o f  d i sso lved  s o l i d s  
and radium w i t h  depth of  water were found i n  P i t  5 .  

Great M i a m i  River 

There were no repor ted  f i s h  k i l l s  i n  t h i s  reach of  t h e  
Great M i a m i  River dur ing  1971. Analysis o f  FMPC e f f l u e n t  
from MH-175 and of continuous r i v e r  samples taken a t  
N e w  Baltimore show tha t  ou r  e f f l u e n t  has had no s i g n i f i c a n t  
e f f e c t  on t h e  water q u a l i t y .  The average r i v e r  flow dur ing  
1971 was 2357 f t 3 / s e c  o r  about 1 . 5  b i l l i o n  gal. /day. 

T e s t  and Production Wells 

Contaminants i n  t h e  Test and Production Well showed no 
l a r g e  changes from previous concent ra t ions .  Smal l  changes 
t h a t  were not iced  inc lude  an inc rease  i n  n i t r a t e  concen- 
t r a t i o n  i n  Test  Well #9 .  T h i s  i s  probably a seasonal  
change. 

Mr. Paul  P lummer  o f  t h e  M i a m i  Conservancy D i s t r i c t  r ecen t ly  
v i s i t e d  t h e  s i t e  t o  ob ta in  information on the  depth and 
water l e v e l  o f  we l l s  on t h e  s i t e .  H e  w i l l  send a formal 
r eques t  through t h e  AEC f o r  t h i s  information.  

Storm Sewer and Ground Contamination 

Elec t rodes  t o  sense  pH have been i n s t a l l e d  i n  t h e  Manholes- 
1 2  and -22. They are ,connec ted  t o  a recording pH meter and 
an  aud-ible ana v i s u a l  alarm a t  t h e  Refinery panelboard.  
T h i s  should -give Refinery personnel  an e a r l y  warning of  
leaks and s p i l l s  going t o  t h e  Storm Sewer System. A 
procedure d e t a i l i n g  s t e p s  t o  be taken  i n  case of an  alarm 
has been prepared by  t h e  Production Divis ion.  

No major s p i l l s  o r  leaks occurred dur ing  t h e  per iod  covered 
by t h i s  r e p o r t .  Repairs t o  t he  northwest ou t s ide  sump a t  
t h e  Refinery were completed. 



Report t o  t h e  Manager 
Aquifer Contamination Control 
Apr i l  25, 1972 

A n  i nc reas ing  source of p o t e n t i a l  Storm Sewer p o l l u t i o n  i s  
the  number of corroded drums s t o r e d  on t h e  P lan t  1 pad. 
Severa l  leaks have occurred.  The p o t e n t i a l  f o r  a major 
l o s s  of 'uranium t o  t h e  storm sewers from l eak ing  drums 
dur ing  a heavy r a i n  i s  p re sen t .  

The average monthly l o s s  of  uranium t o  t h e  Storm Sewer i n  
1971 was 348 lb/month f o r  a t o t a l  l o s s  o f  4184 l b  dur ing  
t h e  year .  The average l o s s  dur ing  t h e  f irst  q u a r t e r  of  
1972 was 240 U lb/month. 

During 1971 t h e  monthly average of f i l t e r a b l e  s o l i d s  a t  
MH-175 was 71  mg/R. 
were g r e a t e r  than  1 0 0  mg/R, t he  l i m i t  s p e c i f i e d  by t h e  S t a t e  
of Ohio. During t h e  f i r s t  q u a r t e r  o f  1972 t h e  average a t  
MH-175 was 82 mg/R. The average f o r  t h e  month of February 
was 119 mg/R. 

During three months of 1971 t h e  s o l i d s  

General Sump and P i t  Area 
5 

The opera t ion  of P i t  5 has been complicated by  t he  discovery 
of  important  v a r i a t i o n s  i n  water condi t ions  a t  d i f f e r e n t  
depths .  To ta l  radium concentrat ion i s  lowest a t  t h e  su r face  
and inc reases  t o  a maximum a t  4 f t .  From t h e  4 f t  l e v e l  t o  
t h e  bottom ( 8  f t )  t h e  radium concentrat ion decreases .  
Dissolved s o l i d s  increased  from a minimum a t  t h e  su r face  t o  
a maximum a t  8 f t .  With an a i r  temperature  of  46OF, t h e  
water temperature  increased  from a low of 46.5OF a t  t h e  
su r face  t o  a high o f  68OF a t  8 f t .  E f f o r t s  are being made 
t o  maintain a d ischarge  l e v e l  which produces a lower radium 
concentrat ion i n  t h e  e f f l u e n t  and i s  cons i s t en t  w i t h  o t h e r  
cons idera t ions  o f  p i t  management. 

P i t  3 i s  s t i l l  being covered w i t h  e a r t h  and f l y  ash. The 
machinery t o  cover t h e  p i t  i s  on s i t e  awai t ing  a s s e m b l y .  

The 22eRa-containing waste t h a t  was shipped t o  Morehead f o r  
b u r i a l  was-found t o  have s e t t l e d  out  i n  t h e  drums leaving  
l i q u i d  on the  top .  
during, shipment. A second ba tch  of drums was given a d d i t i o n a l  
t rea tment  before  shipment. Standing water was f i r s t  decanted. 
Magnzsium f l u o r i d e  was then  t r i e d  as an absorbent  f o r  t h e  
r e s i d u a l  moisture .  After a f e w  d a y s ,  t h i s  absorbent  tu rned  
i n t o  a soupy mass. F i n a l l y ,  a l a y e r  o f  vermicul i te  was 
added. No,.l,eg,& roblems were encountered dur ing  t h e  ship-  
ment of  tfiksel-tii+ks. 

:e 

Some o f  t h i s  l i q u i d  leaked from t h e  drums 

:- :I 
KNR/vvs 

. .. 
cc  : p ; ''GI'. i DeFazio: . :.. . 

A .  F .  Pennak 
J .  A .  Quig ley ,  M.D.  
E .  B.  Riestenberg 

m. dU1./3&g4' 
M .  W .  Boback 
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ITEM: 

Prepared b y :  . M .  W .  Boback 

Present  S t a t u s :  

General 

F i l t e r a b l e  s o l i d s  a t  MH-175 decreased r e m a r k a b l y  about t h e  middle 
of June. No reason f o r  t h e  decrease  i s  known. 

Great M i a m i  River 

There was a f i s h  k i l l  on t h e  Great M i a m i  River on August 16, 1972. 
Dead f i s h  were found as f a r  no r th  as t h e  Venice Bridge. Photo- 
graphs of t h e  o u t f a l l  show t h a t  some dead f i s h  were t rapped i n  
o u r  backwater as usua l .  The probable cause of t h e  k i l l  was low 
d isso lved  oxygen i n  t h e  r i v e r .  

Analysis of FMPC e f f l u e n t  and r i v e r  samples from N e w  Baltimore 
show t h a t  our  e f f l u e n t  has had no s i g n i f i c a n t  e f f e c t  on t h e  water 
q u a l i t y  of t h e  r i v e r .  

T e s t  and Product ion Wells 

Contaminants i n  t h e  T e s t  and Production Wells show only normal 
f l u c t u a t i o n s  i n  concent ra t ion .  Test Well lS, which i s  continu- 
ously pumped t o  t h e  Clearwel l  and Paddys Run, has shown a con- 
t inuous  decrease  i n  contaminants s i n c e  t h e  rubber- l ined p i t  was 
put i n t o  ope ra t ion .  T h i s  probably i n d i c a t e s  a decreas ing  amount 
of contaminated water leak ing  from P i t  3. 

Test Well 9 contaminants cont inue t o  show a seasonal  decrease  i n  
concent ra t ion .  

Storm Sewer and Ground Contamination 

The uranium loss v i a  t h e  Storm Sewer Sys tem f o r  t he  f i rs t  seven 
months of t h i s  year t o t a l e d  1 4 1 6  l b .  The monthly average l o s s  
was 202 l b .  T h i s  i s  a small decrease from t h e  1971 f i rs t  q u a r t e r  
average l o s s  of  240 lb/month and a l a r g e  decrease  from l a s t  y e a r ' s  
average of 348 lb/month. 

F i l t e r a b l e  s o l i d s  a t  MH-175 averaged 6 1  m g / R  dur ing t h e  f i r s t  
seven months o f  1 9 7 2 .  The monthly average i n  1971 was 71 m g / R .  
S o l i d s  have been ext'remely low s i n c e  t h e  middle of June. No 
reason f o r  t h i s  i s  known. Probably a change of  opera t ion  or 
discont inuing  an opera t ion .  

On 8/18/72 a potassium f luo r ide  tank  i n  t h e  Tank Farm was f i l l e d  
w i t h  p l a i n  water and hydros t a t i ca l ly  tes ted .  A t  t h e  completion 
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of t h i s  tes t  t h e  water was discharged t o  t h e  Tank Farm sump. 
The water contained over  300 l b  of KF t h a t  had been d isso lved  
out of t h e  tank .  T h i s  high f l u o r i d e  water  was released t o  t h e  
Storm Sewer on August 18 ,  1 9 ,  and 2 0 .  A s  a r e s u l t ,  suspended 
s o l i d s  a t  MH-175 exceeded t h e  guide l e v e l  of 1 0 0  mg/R. F luor ide  
a t  MH-175 reached 55 mg/R as compared w i t h  t h e  average concen- 
t r a t i o n  of 3-4 mg/R. However, t h e  p e r m i s s i b l e  concentrat ion of 
f l u o r i d e  i n  t h e  r i v e r  was not exceeded. 

General Sump and P i t  Area 

P i t  3 i s  s t i l l  i n  process  of being covered w i t h  e a r t h  and f l y a s h .  
A b e l t  conveyor has been assembled and i s  being used. 

M.  W .  Boback 

KNR/vvs 

cc: P .  G .  DeFazio 
A .  F. Pennak 
J .  A.  Quigley,  M.D. 
E.  B .  Riestenberg i. 3 

cl.i 



ITEM: 

REPORT TO THE MANAGER ' - 4 4 4 7  0 

1/ December 2 1 ,  1972  
ii 

Aquifer Contamination Control 1JGF-r PEPOPT + 7 / 7 3  

Prepared by:  M. W .  Boback 

Present S t a t u s  : 

General 

The monthly average uranium l o s s  v i a  t h e  Storm Sewer System through 
November was 207 lb/month. Sol ids  a t  MH-175 have remained low except 
during s p i l l s .  

River flow during t h e  per iod was extremely high.  
monthly average of 10,250 c f s  was s e t  a t  Hamilton. 

A new record 

Great M i a m i  River 

River flow dur ing  t h i s  per iod continued t o  be we l l  above average. The 
lowest flow ( 4 7 0  c f s )  occurred on 9 /12 /72 .  The average r i v e r  flow f o r  
t h e  year ,  through November, was 4100 c f s .  

No f i s h  k i l l s  were repor ted  during t h i s  period..  
and r i v e r  samples have shown no s i g n i f i c a n t  e f f e c t  on t h e  r i v e r  from 
our e f f l u e n t .  

Analyses of e f f l u e n t  

T e s t  and Production Wells 

Contaminants i n  T e s t  Well 1s which were slowly decreasing have shown 
a small but  d e f i n i t e  i nc rease  i n  n i t r a t e ,  ch lor ide ,  and s u l f a t e  s ince  

leaching contaminants through P i t  3 o r  t h e  a c t i v i t y  of covering P i t  3 
may have d i s tu rbed  t h e  contents  of t h e  p i t  al lowing f a s t e r  leaching.  
Disturbing t h e  covering of P i t  1 may a l s o  b e  involved. 
wel l s  appear t o  be normal. 

A sample of t h e  water i n  t h e  d r a i n  t i l e  west of  t h e  P i l o t  Plant  showed 
a n i t r a t e  concent ra t ion  of 2 0 1  mg/ll. T h i s . i s  very high f o r  ground 
water. T h i s  t i l e  d r a i n s  water from t h e  P i l o t  Plant area and a lways  
has a high n i t r a t e  content .  Uranium concentrat ion i n  t h i s  sample was 
4 .7  mg/R. 

d - 1  ,- , August of t h i s  year.  T h i s  may be  caused by t h e  l a r g e  amounts of r a i n  

A l l  o the r  t e s t  

Storm Sewer and Ground Contamination 

The uranium l o s s  v i a  t h e  Storm Sewer System through November of t h i s  
year  t o t a l e d  2280 l b .  

F i l t e r a b l e  s o l i d s  dur ing  t h e  f i r s t  e leven months of t h i s  year  averaged 
46 mg/R. There has been only one day  s i n c e  t h e  middle of June t h a t  
s o l i d s  a t  MH-175 were above 100 mg/R. T h i s  occurred on August 1 9  when 
water from a KF tank was re leased  t o  the  Storm Sewer a f t e r  t h e  tank 
was pressure  tes ted .  

The average monthly l o s s  was 207 lb/month. 

/ .  079 
--a 

1-1 . ,,. 
li 
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A release of ammonia a t  P l a n t  6 on December 1 2  caused s o l i d s  a t  MH-175 
amounting t o  1 6 2  mg/R. 
i n t o  t h e  Storm Sewer System. The leak  was discovered around noon on 
12/13/72.  
12 /13  t o  8 : O O  a . m .  1 2 / 1 4  had an o i l  content  o f  40.5 mg/R. 

A coolant l o s s  a t  Plant  6 re leased  some o i l  

The Storm Sewer L i f t  S t a t i o n  sample for t h e  per iod 8 : o o  a.m. 

General Sump and P i t  Area 

P i t  3 i s  s t i l l  being covered w i t h  e a r t h  and f l y a s h .  

The Water Treatment Department has d i v e r t e d  T e s t  Well $1 t o  P a d d y ' s  
Run t o  economize on t h e  use of t h e  P i t  3 pumps. Th i s  l o s s  of d i l u t i o n  
water has caused an inc rease  i n  t h e  concent ra t ion  of contaminants 
being pumped t o  MH-175 f r o m  t h e  P i t  c l ea rwe l l .  The c l ea rwe l l  i s  now 
low enough s o  t h a t  t h e  volume of water being pumped t o  MH-175 can b e  
decreased. T h i s  w i l l  prevent excessive wear on t h e  c learwel l  pumps. 
While the  concent ra t ion  of contaminants w i l l  not drop, t h e  t o t a l  
amount s e n t  t o  MH-175 w i l l  be reduced because of t he  reduced pumping 
r a t e .  

, .. - .  

- -. 
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cc:  P .  G .  DeFazio 
A. F. Pennak 
J .  A .  Quigley,  M.D. 
E.  B.  Riestenberg 

w. L d / M  
M .  W .  Boback 



REPORT TO THE MANAGER 

Apr i l  18,  1973 

ITEM: Aquifer Contamination Control  

Prepared by: M. W .  Boback 

Present  S t a t u s  : 

General 

An i nc rease  of about 1 0 0  U lb/month i n  t h e  Storm Sewer Sys tem l o s s e s  
has occurred.  

The r i v e r  flow cont inues to b e  abnormally high.  

Great M i a m i  River 

The r i v e r  flow continued t o  be above average dur ing  t h i s  r epor t ing  
per iod .  The average r i v e r  flow dur ing  1972 was 4385 c f s .  The 
average r i v e r  flow dur ing  t h i s  r e p o r t i n g  per iod  was 6642 c f s .  

With t h i s  h igh  flow and seasonal  co ld  weather, no per iods  of  oxygen 
def ic iency  occurred and there  were no f i s h  k i l l s  during t h i s  pe r iod .  
Analyses of samples from our  e f f l u e n t  and t h e  r i v e r  have shown that 
our  e f f l u e n t  has had no s i g n i f i c a n t  e f f e c t  on t h e  q u a l i t y  o f  r i v e r  
water .  

Test  and Product ion Wells 

Contaminants i n  t h e  T e s t  and Production wel l s  continue t o  show 
small, unre la ted  changes. It i s  expected tha t  t h e  genera l  downward 
t r end  i n  a l l  contaminants i s  due t o  the  l a r g e  amount o f  r a i n  dur ing  
t h e  per iod .  

Storm Sewer and Ground Contamination 

Uranium l o s s  v i a  t h e  Storm Sewer Sys tem t o t a l e d  2584 l b  dur ing  
1 9 7 2 .  The l o s s  dur ing  the  f i r s t  t h r e e  months o f  1973 i s  935 l b .  
T h i s  i s  about 100  U lb/month g r e a t e r  than  l a s t  year and may be  
caused by increased  production o r  weathering o f  ma te r i a l  s t o r e d  
on open pads.  

General  Sump and P i t  Area 

The process  o f  covering P i t  3 w i t h  e a r t h  and f lyash  i s  cont inuing.  

cc: P .  G .  DeFazio 
A .  F. Pennak 
J .  A. Quig ley ,  M.D. 
E. B.  Riestenberg 
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ITEM: Aquifer Contadnation Control 

Preparedby: M. W. Boback 

Present Status: 

General 

The uranium laas via the Stom Sewer has decreaesd to 1972 levele. Total 
uranium in the Clearwell effluent decreased durbag t m  reporting period. 

Great Miami River 

River flow continues to be higher than normal for the season. There have been 
no periods of osygen deficiency, no problem6 with toxic aubstancea, and no rp 
reports a f  unusual coxiditdona. Analyaes of river water and our effluena_havti& 
down our effluent ha8 had no efefnuicant effect on river water quaUty. #s B 

- Test and Production Welle 

Concentrations of comtnminhnts in the Test and Production Wells continue to 
show insignificant changes from month to month. A general lowering a f  
contarrdnagts in Test Well #9, downstream from the Pit area, may be the result 
of a lower leaching rate due to the partiai covering of Pit 3. 

Storm Sewer and Ground contamination 

Total uranhm 1088 v h  the Storm Sewer System during this period was 
702 paunds. This is about 80 lb/month less than the average for the firat 
three month of 1973, and is about the same as the 1972 monthly average. 

quarter increase, there are no clear reasom for 

related td total precipitation. DurfDg the firat quarter, 
d 8 . 3  .inches. The total was 15.8 inCoIe8 during the secoladl 
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Precipitation -e-- Storm Sewer b a s  
Ibe u - Inches 

January 1.8 198 

February 

March 

1.1 

5 . 3  

4.5 

4.8 

446 

27 0 

3 28 

145 

June 6.5 25 3 

f General Sump end Pit Area 

Uranium in the Clearwell epizUent decreaeed,during the aecond,quarter. Seg 
bdow. 

- 

Total lbs W 
from Clearwell 

February 4!S8 

A. prtl 280 

63 

58 

uncovered residues at the Ptt 1/2 m a  and dieposal 
of water from the' Burn Pit and Pits 3 and 4 can have ahort-term effects onthe 
Clearwell Uranium concentrqtion. The most important long-term effect may be 
Clearwell pH variatioa Until late Ppril, the Clearwell pH was usually below 
9 and the uranium concentration was 1-6 mg/l. During the last week in April, 
the pE increased to 1 0  and uranium dropped 88 low a8 0.1 =/I. In mfd-hfay, 
the pE decreased to 8 and uranium went up by a factor of SO. In early June, 
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the pH climbed above 9 and the uranium concentration dropped again, averaging 
less than 0.5 mg/l throughout the month. Data for May and June are plotted on 
the attached graph.  

As suggested by L. Pennington, Water Treatment, holuble uranium in settled 
Clearwell sludge may go Into solution when the pH drops. Routing of Test Well 
water (pH C 8 )  to the Clearwell lowers the pH significantly when there is a 
ei~ultaneoua reduction of the high pH water ( ~ H H  10) from Pit 5. 

cc: P. 0. DeFaeio 
A. F. Permok 
L D  Peimington 

w. w. wsqfhe 

J* A. &uigley, bdD. 
E. 3. Rieetenberg 
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Preeent Statiw: 

qeneral 

The uranimi loss via the Storm Sewer System has contin::.ed t o  3ecreaae. 
1080 Prom th2 Scrap P i t  has also been law 8t.rln.y t h i s  period. 

lthe uranium 

Great Mi& River 

The 0-itfall  t o  the &eat Haml River VBB repaired and strenqthened. F.iprap wa8 piled 
above and belw the o-t-  pipe t o  prevent further erodin;~ of the river bank. It i s  
hoped t h i a  w i l l  40 may vifh the whirlpools above and below the outpaU. whlch ten4 to 
trap river 4ebris, incluqing &?ad fleh.  

TBe river flaw continue8 t o  Fe above normal. and no oxyqen iteficiencies or f i s h  k i l l 8  
. have heen reporte?. Analyssa of river water and our efflllent show o w  effluent ha8 

- 
. 

had no significant ef'fect on the river vater quality.  if 
r r 
I 

$ Test an7 Prorluction Well8 

The qeneral a l ight  decrease in contminmt concentrations in the Test and Rmluction 
Uelle ha8 continue?. 
the trentt. 

2lfie in-reaseti cover over I P f t  3 m y  I?e the major reason for 

No Te8t or Prdl.Jction Well esmples were o+tainefi d w i n g  October hecailse of tnrk bein? 
done i n  the area by the Procurement Division. 
Wells '38, 9D9 snit Ir. aurin2 November or Decemter beeswe of  mechanical prohleara w i t h  
the plxpe. 

no samples were ohtelne? fmm Test 

storm sever and Gram contamination 

Average -*renturn lose thro gh the Stom Sever System v88 229 lb/month dwiw the 

average loss v88 
The Ikceuhr-bkrr 
Excl-ding W e  

. Durins the two previona four-month perlode the 

1F release4 a t  the Refinery In l a t e  Jan-. 
July) an4 3 3  lh/mnth (December -- March). 

ch average 4rop t o  2'73 l+/month. 

197 w i l l  be cloae t- the 1972 t o t a l  of 2550 1%. 

(h9nium f?Om the Clesntell continues to be law. 
reportin7 period wa8 35 lb/monta. 

The weekly s~lersge ursnium concentration he.8 been less than 0.5 
October. 
Slnce Septeniber, personnel at the General Sump have made special efforte to 
n d n t a l n  t h i a  level. 
not iliverte? to the ClearveU iLurln3 the reportiny period. 

Aversge smount dlacharqed during the 

since e8rl:s 
This hae priniarily teen due t o  the FH which i a  being held A'C about 9.5. 

I n  cmler to avoid pH fluctuations, water Avlm 2estVel l  1 m a  



&qulfer Contamination Control 
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7 

’ - 4 4 4 9  - 
A*%.:-z: 

Weekly average : d b n  concentration an.? pB values are a h m  on t h e  attached 
for the perlo4 9f September 3 t o  Deceznher 10. 

attach. 

. CC: P. c). DeFszio 
R. C. Haatherton 
A. F. pennak 
L. Pennin@on 
8. B. FUeetenber!3 
w. w. wrlqht 
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4 4 4 1  REPORT TO THE MANAGER, 
m 

ITEM: Aquifer Con tadna t ion  Control 

Prepared by : M. W. Boback 

Present S t a tus :  

Great Miami River 

E 

5/31/74 

The r i v e r  flow during January was w e l l  above normal. The flow during 
t h e  fol lowing three months was normal o r  below normal. No oxygen 
d e f i c i e n c i e s  o r  f i s h  l c i l l s  have been repor ted .  Analysis of r i v e r  water 
and p l an t  e f f l u e n t  have shown the  e f f l u e n t  has no s i g n i f i c a n t  e f f e c e  on 
r i v e r  water q u a l i t y  

Test Wells and Production Wells 

The genera l  decrease I n  contaminant concentrat ions continued during this 
period. This decrease i s  most evident  I n  t es t  wells c lose  t o  the  p i t  
area. As noted In  the  previous r e p o r t ,  the  decrease may be due t o  t h e  
Increas ing  s i z e  of  the covered area i n  P i t  3. 

Storm Sewer and Ground Contamination 

The average Storm Sewer uranium loss during he past f f v e  months wae 

average of 217 lb/month. 
213 lb/month. The annual l o s s  f o r  1973 was 5 ,605 l b ,  f o r  8 monthly' 

General Sump and P i t  h a  

The uranium loss from t h e  P i t  averaged less than  20 lb/month wi th  the 
exception of Apr i l .  During Apr i l ,  t he  l o s s  was 208 U l b .  T h i s  l o s o  
was apparent ly  caused when some low pH e f f l u e n t  was introduced t o  Pit, 5' 
.an A p r i l  2. This e f f l u e n t  lowered t h e  dH i n  P i t  5 from 10.0 t o  9.3 and 
the pH continued t o  drop u n t i l  Apri l  9 when a low of 8.5 was reached. 
This low pH leached some of t h e  uranium from the  sett led p i t  s o l l d s  
and caused a l o s s  of 205 U l b s  during the l5-day bow pH period. The 
highest d a l l y  loss  was 38 l b s  on 4/17/74. 

The l o s s  was Increased by r a i n  washing material from the  p i t  area i n t c  
the clearwel l .  The d i t c h  that d i rec ts  the flow t o  the c l ea rwe l l  r u m  
through P i t  lxand uranium bur led  i n  P i t  1 was washed i n t o  the clea.rwelA. 
Thls  would have l i t t l e  effect on t h e  uranium concentrat ion i n  the  c l ew-  
;de11 if the  pH-was normal; o u t  since the pH was low, it added t o  the 
loss . 
The problem of low pH material i n  P i t  5 has occurred before.  Tositdve 
pH con t ro l  mlght r e q u i r e  the i n s t a l l a t i o n  of a recording pH meter end 
alarm a t  t h e  it i n l e t .  If e a r l y  enou , the  a l a r m  could lead t o  a 

raise t h e  pH i n  the  p i t ,  i f  necessary.  
halt i n  the f E ow of t h e  low pH materia!? Steps could then  be  taken t o  



Yhe Procurement Division I s  planning to recover the exposed residues 
i n  the p i t  area-. Reseeding w F l l  follow. The dirt cover has been 
washed away i n  some areas, exposing the once-buried residues to the 
weather e 
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Great Miami River 

The river f l o w  this year has been higher than normal except 
during February and'Mhrch. There have been no f i s h  k i l l s  
reported and no oxygen d e f i c i e n c i e s  Uetected. 
from the r i v e r  bottom have shown some uranium va lues  higher 
than normal background. 
l o c a t i o n s .  

Samples taken 

We are cont inuing t o  sample these 

St o m  Sewer and Ground Contaminat i on  

The average Storm Sewer Uranium loss dur ing  t h e  first f o u r  
months'of 1974 waa 211 lb/month. 
months I t  dropped t o  108 lb/month. This lower loss i s  due 
t o  a reduced loss t o  the  storm sewem dur ing  p l a n t  shutdown 
and reduced flow through them because of dry weather. 

During t n e  second four 

Test Wells and Product ion Well8 

Samples taken from t h e  Test Wells have shown no change since 
April  of t h i s  year.  
8-S and 8-D I n  J u l y  a d  August. These are the first samples 
s i n c e  September, 1973. The contamin& concent ra t ion  in 8-S 
is lower than l as t  year while l e v e l s  in 8-D remaln about the  
same. Contaminants I n  the  Production Wells, which had been 
dec reas ing ,  showed an Increase i n  August. Production Well 
63 has not been sampled for two months because of pump 
t r o u b l e .  

Samples were obtained from T e s t  Wells 

General Sump and P i t  Area 

During the second f o u r  months of 1974 uranium l o s s e s  from 
the P i t  averaged less than  20 lblmonth. Durlng a few days, 
so lub le  uranium increased  t o  1 m g / t  when t h e  p i t  pH dropped 
t o  9.0 and below. 
back t o  about 10.3 and t h e  uranlum concent ra t ion  dropped t.0 
0.1 A t  the  average discharge rate dur ing  August 
(=300,000 gal. /day),  a concent ra t ion  of 0 . 1  ng U/a produces 
a loss of ~0.25 lb U/dag. 

Within a short time the pH was adjusted 

mwws 
. .  
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SUBJECT 

TO 

FROM 

R.  C .  Heatherton 

M .  W .  Boback 

REFERENCE 

A review o f  t e s t  w e l l  and product ion  w e l l  a n a l y t i c a l  
r e s u l t s  was made t o  determine i f  changes were warranted 
i n  the  p re sen t  sampling and a n a l y s i s  schedule .  

P r e s e n t l y ,  wel ls  are sampled monthly and analyzed f o r  
ch lor ide ,  n i t r a t e ,  and su l fa te  concen t r a t ions .  T h i s  
schedule has pe r s i s t ed  f o r  many years  and has provided 
good information on ground water contaminat ion and flow 
d i r e c t i o n .  We should cont inue t o  o b t a i n  t h i s  information 
b u t  w i t h  a reduced schedule .  

1. 

2. 

3. 

Conclusions 

The Test  Wells have proven va luab le  i n  t h e  monitor ing 
of changes i n  ground water contaminat ion l e v e l s .  A 
program of  pumping, sampling, and a n a l y s i s  should be 
continued t o  permit  obse rva t ion  o f  contaminat ion l e v e l s  
as P i t  3 i s  covered, and t o  provide  informat ion  about 
contamination, o r  prove the  l a c k  of  i t ,  from o t h e r  
sources .  

Test Well data  support  t h e  conclus ion  made by 'consult- 
an t  J .  D.  Eye  i n  1961 tha t  ground water flow i n  t h i s  
a r ea  i s  toward . the  M i a m i  River .  - Therefore ,  there  i s  
l i t t l e  j u s t i f i c a t i o n  f o r  p l a c i n g  a h igh  p r i o r i t y  on 
the ope ra t ion  of  a l l  T e s t  Wells west of P i t  3 .  

Because of u n c e r t a i n t i e s  i n  p r e d i c t i n g  ground water 
condi t ions  w e  should cont inue  t o  o b t a i n  information 
from a l l  o p e r a t i n g  we l l s .  None of  t he  o p e r a t i n g  wells 
s h o u l d  be  abandoned a t  t h i s  t i m e  o r  be permi t ted  t o  
lapse i n t o  long-term d i s r epa i r .  This does no t  mean 
t h a t  equa l  importance should b e  a t t a c h e d  t o  t h e  
opera t ion  of  a l l  we l l s .  

A P R I M E  C O N T R A C T O R  F O R  T H E  U . S .  A T O M I C  E N E R G Y  C O M M I S S I O N  



4. 

1. 

2. 

3 .  

4.  

5. 

6 .  

The 

R. C .  Heather ton 
October 22 ,  1974 

taminat ion.  The use fu lness  of cont inued SO,, analy's 
Y i n  a l l  w e l l  samples i s  not: appa ren t .  - 

Recommendat i o n s  

The fo l lowing  tes t  wells should  be maintained i n  
ope ra t ing  condi t ion :  l D ,  l S , - 4 ,  8 D ,  8S, and t h e  w e l l  
a t  t he  s i t e  of  t h e  o l d  Adminis t ra t ion  Building.  I f  
one of these wel ls  cannot be pumped, t h e  Mechanical 
Department should be  asked f o r  prompt r e p a i r s .  

Test we l l s  l i s t e d  above should be sampled q u a r t e r l y .  
The amount of  t i m e  between s t a r t  o f  pumping .and 
sampling should be s p e c i f i e d  i n  an  SOP f o r  T e s t  Well 
ope ra t ion .  

Test wel l s  3,  5 ,  and 9 should a l s o  b e  sampled q u a r t e r l y .  
However, i f  they  become i n o p e r a t i v e ,  r e p a i r '  work need 
not  be g iven  a high p r i o r i t y .  

Pumping schedule  f o r  t h e  Product ion  Wells should be 
t h a t  which t h e  E n a n e e r i n g  Div i s ion  considers  e s s e n t i a l  
f o r  provid ing  p l a n t  water o f  adequate  volume and p u r i t y .  
Sampling and a n a l y s i s  should a l s o  be  based on t h i s  con- 
s i d e r a t i o n .  For main ta in ing  a check on ground water  
contamination, q u a r t e r l y  sampling and ana lyses  would be 
s u f f i c i e n t .  

No e f f o r t  should b e  made t o  r e t u r n  T e s t  Wells 2 and 7 
t o  an o p e r a t i n g  condi t ion .  

Routine SO4 analyses  of w e l l  samples should be  discon- 
t i nued .  This  does not apply t o  t h e  a n a l y s i s  of 
Product ion Well samples if t h e  Engineer ing Div is ion  
cons iders  S O  ana lyses  necessary  f o r  c o n t r o l  of  p l a n t  
water q u a l i t $ .  . .. 

Discussion 

T e s t  Wells were designed and i n s t a l l e d  t o  provide 
information on the  e f f e c t  of t h e  waste p i t s  on ground water 
q u a l i t y .  They are s t i l l  p rov id ing  u s e f u l  data  d e s p i t e  
occas iona l  lengthy  per iods  when one o r  more of t h e  wel ls  
i s  i n o p e r a t i v e  . 
Test  Well 1s i s  se rv ing  t h e  purpose of removing some of t h e  
contamination t h a t  leaks f r o m , P i t  3 i n t o  t h e  shallow 
a q u i f e r .  T h i s  w e l l  has been pumped almost continuously 
f o r  s e v e r a l  years. Contaminant concen t r a t ions  a r e  decreas-  
i n g  and t h e  pumping should be cont inued .  When P i t  3 has 
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- . .  . .  been covered and c o n d i t i o n .  . s t a b i l i z e d  ,..'some cutback-  I 

T e s t  Well 1D samples t h e  deep?aquifer. Resu l t s  show tha t  
t he  C1, NO3, and SOi' l e v e l s  are''.similar t o  t h o s e  found i n  
Product ion Well 1. 
of water between t h e  two a q u i f e r s  i n  t h e  area of  TW 1D. 

. .  
. -  . -  . .  ' i n  t h e  continuous- opera t ion . :could  be tried.. . .  : ,  

. .  ' .  . i  r, . . .  
. .  . 

Apparently,.: there i s  no major movement 
, 

T e s t  Wells 3 ,  4 ,  and 5 are loca ted  c l o s e  enough t o g e t h e r  s o  
t h a t  sample r e s u l t s  are s imilar  except f o r  t h e  c o n s i s t e n t l y  
h igher  NO concen t r a t ions  i n  TW 4. 

T e s t  Wells 8s and 8D are loca'ted between t h e  P i t  area and 
Production Wells. 
and could provide ea r ly  d e t e c t i o n  of contaminants moving 
toward the  Product ion Wells. 

3 

They sample t h e  upper and lower aqui fe rs  

T e s t  Well 9 has no pump and can only b e  sampled by d ipping  
o r  by f o r c i n g  out water w i t h  compressed a i r .  Ni t ra tes  are 
at  about t h e  same c o n c e n t r a t i o n  as i n  TW 4 .  

Water from the  o l d  A d  Bui ld ing  we l l  has h igher  c h l o r i d e  
and s u l f a t e  concen t r a t ions  than  any o t h e r  w e l l .  The 
inc rease  began i n  mid-1969. I f  t h e  i n c r e a s e  i s  due t o  
P i t  3 leakage i t  would mean t h a t  ground water moves i n  a 
more eas t e r ly  d i r e c t i o n  than  had been suspec ted .  If p i t  3 
i s  t h e  cause,  it may be' s e v e r a l  more years b e f o r e  a 
dec l ine  i n  contaminants w i l l  occur.  

M .  W. Boback 

MWB/vvs 
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ITEM: Aquifer Contarnination Control 

Prepared by: X. W. .&beak & . . 

Present Statw : 

. Test Wells and Prohuetion Well8 

A n a l y t i c a l  results for well samples oollected a 1974' are e v e n  i n  
Table 1. 
i n  contaminant concentratlone stnce September. nuring the paat; pem, 
t h e  g r e a t e s t  ahange ocourred In Test Well 1s w l t h  the nitrate ooncen- 
t r a t l o n  decreasing from 130 mg/$ t o  24 mg/a. 

. 
Samples taken from the Test  Wells have shorn l i t t l e  ahango 

. 

Only slight varlatione occurred i n  t h e  Production Well exoept for 
s u l f a t e  In No. 2 which increased from 14 mg/l to 66 mS/L. The 
increase 8tarted after pumping from Well No. 3 urn halted. Well loo. 3 
I s  undergoing r e p d r s  and ha8 not  been sampled sinoe #June, 1974, 
Although the contmlnant concentrations varieU during the year, chhrlbe 
and nitrate l e v e l s  l n  the Test Well samples are now within the U. 5 .  
Dept. o f  Health standards for drinking water supplies, exeegf for the 
chloride and sulfate cgnGent In aamples f r o m  the o l d  AB Building'well .  

A n  October review o f  the well sampling achedule ed t o  s ix  reoomra8nba- 
tSons regardlng repair p r i o r i t i e s ,  sampling schedules, and ruralyeso. 
Recommendatlons Included a change from monthly t o  quarterly sampling, 
discontinuance of ?ut2ne.SOq analysis, and pr%oritg repalre, when 
needed, o f  test  wells ID, lS, 4, OD, 85,  and tbe  o l d  Ad Bullding well. 
  est Well 4 was not s w l e d  during 1974 and WE)B was sampled once. . 
During the January sampling, Wells 4 and 8D oould not be sampl@. The 
Mechanical Department has a pump ordered for one of the Inoperative 
wells. No change has been made in t h e  month9 sampling echeduls. 

great Miami River . .  . .  
. .  . . .. 

~)uring the past year the river flow haa been above . I .  n o m .  80 tish 
kills or oxygen deficiencies were reported. 

Sediment aamples were taken from the river %n October, as 8 follor-up-or 
earlier samples whlbh had. uranzum oonoentratloas 8evelpal timer h$@er 
than background s o i l  smgples. 
upstream from Venice, t o  the railroad brfdge downstream froin 
New Baltimore. In this 8er1e8, four tQ8tream saSaple8 averaged 2.5 
micrograme of uranitim per  gram (pg/g) and six dounstrectm sample8 
averaged 2 . 4  p u g .  

Information on all r i v e r  sediment samples uolleoteb during 1974 1 8  
given I n  Table 2.  As shown, samples collected in May near the p#PC 
Waste diecharge pipe contained up to 15*)rg u/g. 
w a a  the hlgh06t concentration found. It I s  l i k e l y  t h a t  certain river 

Tktn samples we& "tollected iroaP a #@fit 

It3 July, 7.0 lig a/g 



Aquifer Contamination Control 

. .  

aondltions pe-t uranium t o  i a g  
but over a 
equal. It i 

Storm Sewer and Qround Contamination 

The average Storm Sewer loss during 1974 w a 6  146  U lb/month. 
the last  four months of 1974 Storm Sewer water w a 8  rebaaed d a  the 
out fa l l  to  Paddy's Run slnoe the effluent being pumped f r o m  the Pit 
Clearwell and General Sump were a l l  the line to  MH-175 would hold. 
Thia diversion w a s  necessarg f o r  only f i v e  days In  September but it 
occurred during the entire month of Deaember. 
of uranium v i a  the S t o w  Sewer Outfall Increased s lgn l f i emt ly  
during this period. 

Sediment samples from the Storm Sewer Outfall  d i toh and P8ddy'a Run 
were analyzed for uranium. Results, given i n  Table 3,  do not sha# 
any signiffcant build-up of uranium In the o f f s i t e  stream. 

burl- 

As 8 r e ~ u l t ,  the loss 

. 

General Sumg and PZt Area 

The average uranium blsaharged from the Pit w a s  37 lb/month-dw?ing 
1974. 
increases occurring In A p r i l  and Oatober. 
October the p i t  discharge contained 105 U l b ;  to ta l  during that 
month w 8 s  121 U Ib. The oause of the increaee n b  a low pS musing 
precipitated uranium In the p i t  and c l e a m e l l  t o  go i n t o  solution. 

This would have been muah less than 20 lbhonth exaept for 
During five days in 

cc: P. 0 .  DeFaP;lo . 

R. C.  Heatherton. 
E. €3. Mestenberg 
A. F. Pennak 
L. Pennlngton 
W. W. Wright 

L d  /% 
M. W. Bobsck 





' 3  . 

We11 Water S. 

Teat We12 ID . . . _  

Date . 



1/31/74 
2/28/74 
3/14/74 
4/24/74 
5/29/74 
6/19/74 
7/31/74 
8/21/74 7.5 15 0.7 6 
9/11/74 
10/28/74 
11/20/74 
12/11/70 
+ 

7.7 J9 
7.6 '20 
7.5 19 
7.7 20 
7.1 19 
7.6 20 
7.3 19 
7.0 19 
7.9 18 
7 .6  16 
7.8 16 
7.8 16 

Teat Well 8D 

Date pIi taB/L 

4.0 79 ' 
3.3 82 
3.5 81 
4.8 81 
0.7 78 
4.7 ' 81 
3.5 86 
3.5 78 
4.3  81 
4.6 75 
4.6 75 
4.5 -74 

Cone House Well 016 Ad Bldg.  Well 
C1 c1 

Date DII mg/L pH mg/a 

1/32/74 
2/28/74 
3/14/74 
4/24/74 
5/29/74 
6/19/74 
7/31/74 
8/21/74 

7 . 3  27 , 6.2 81 
"12 77 4.3 185 
7 . 3  31 4.2 108 
7 . 4  5 3.2 34 
6.8 39 3.5 96 
7.1 59 4.5 138 
7.0 114 3.5 170 
6.9 102 0.8 242 

6.4 725 2.3 581 
6.8 793 1.2 619 
7.6 805 1.7 626 
'7.1 727 7.2 568 
6.8 770 4.5 610 
6.9  821 9.0 658 
6.5 742.  2.4 609 
6.8 762 10 628 

9/1V74 7.1 108 7 .9  191 6.7 742 2.7 612 
10/24/34 1 . 2  60 . 17 .. 138 6.9 773 9.1 635 
11/20/74 7.6 72 22 150 7 .3  773 3.2 588 
12/11/74 7.1. 79 13 165 7.0 754 3.1  579 

(1) Teat Well 4 was not operab'le during 1974. 

\ 



' ^ I  

Pamgle 
Number 

51.- 

s2 

M1AB1 

MlAB2 

M U B O  

M W 3  

lvrlAs4 

1 A  

lB 

2A 

2B 

3A 

38 

4A 

4B 

54 

5B 

UrmlumGoncentration In Mi- 'Alver Sediasnt - .  

Date 
Collected 

5/22/74 

5/22/74 

7/02/74 

7/02/74 

7/02/74 

7/02/74 

7/02/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

10/25/74 

Same as S1 
Upstream from gravel p i t  loaated 
near Venice 

About 20 ft  upstream from Venice bridge 

About 6 it donnetream from FMPC pipe 
discharge 

E a s t  8 i d e  of river at b i g  bend, approxi- 
mately 5000 ft downatream from PMPC pipe 

Under New Baltimore bridge 

South of water oollector near Fairtieid 

Sample collected from river bank 
adjacent to loeation lA 

Upatream aide of Venice bridge 

S-le collected f r o m  river bank 
adj'acent to  loc8tlon 2 A  

SO f t  dcmstream from FMPC p i p e ,  

Sample collected from r l v e P  bank 
adJacent to location 3 A  

Under iVew Baltimore bridge 

Sample collected f r o m  river bank 
adJaoent t o  location 4A 

~ g s t ~ e a m  side for RR briqge located 
approximately 6000 ft downstream from 
New Baltimore 

Sample collected from river hank 
aajacent to  location 5B 

in  baCkos8ter PO01 

.:. . . . .  

15.6 

3 . 4  

3.1 

7.2 

2.0 

7.4 

2.1 

2.6 

1.9 

3.2 

2.4 

3.0 

1.6' 

1.9 

2.1.. 
. .  

. .  

(1) Sample collected from river bed except as noted. 



Uranium Cenoentration In  Sediment From Storm Sewer Outfall Ditch 
and Paddy's Run 

h 6. 

Sample Date urani* 
Number Collected Location pR/g."v ' 

5-4 5/22/7b C l a y  f r o m  rocks downstream f r o m  weir 0.0 
. .  

at 6t027n 8ewer o u t f a l l  

8SOF2 7/03/74 15 ft downstream from weir at stom 46 

SSOP3 7/03/74 Storm sewer outfall  ditch a t  culvert 16 

sewer outfal l  

under o l d  construction road 

SSOP4 7/03/74 Storm sewer o u t f a l l  ditch at junction 40 

PRB1 7/03/74 Offsite. Paddy's Run under railroad 4 .2  

with Paddy's Run 

bridge 

PRB2 7/03/74 Offslte.  Psddy's  Run under Wllley Road 2 . 0  
bridge 

PRB3 7/03/74 Onsite. Paddy's Run, upstream from 3.1 
mouth of storm sewer o u t f a l l  ditch 
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Present S t a t u s  : 

Test Wells and Production Wells 

5130175 

A n a l y t i c a l  r e s u l t s  from the T e s t  a d  Productlon Wells samples taken i n  
January and A p r i l  of  t h i s  y e a r  showed a c o n t i n u i n g  slow decrease In  
contaminant c o n c e n t r a t i o n s .  In A p r i l ,  s m p l e s  were o b t a i n e d  f r o m  
Test Well  8D and Productlon Well  3 .  These samples showed very l i t t l e  
change from the last previous samples taken several months ago. 

Great M i a m i  R i v e r  

During the first f i v e  months of 1975 t h e r e  have been no fish kills 
reported i n  t h e  Great Miami R i v e r .  The r i v e r  f l o w  c o n t i n u e s  t o  be 
above normal for t h i s  time of y e a r .  

Sediment samples fram the ivliami River were o b t a i n e d  In  l a t e  May and 
w i l l  be analyzed for uranium. Tnere i s  no reason t o  s u s p e c t  t h a t  
uranium c o n c e n t r a t i o n s  w i l l  be any g r e a t e r  than found I n  previous 
sedfment samples. 

St o m  Sewer and Ground Cent amination 

The average Storm Sewer and O u t f a l l  loss d u r i n g  t h e  first f o u r  months 
o f  1975 was 132 U lb/!nonth. Storm Sewer water was r e l e a s e d  v i a  
P a a d y ' s  Run most of this p e r i o d  because of reduced c a r r y i n g  c a p a c i t y  
o f  the process waste l i n e .  &Ill o f  the Stom Sewer ui%nl- loss e x c e p t  
eight pounds was v i a  the S t o m  Sewer Outfall and Paddy's  Run. # 

awnping t h e  $torn Sewer v i a  the O u t f a l l  has caused an I n c r e a s e  I n  the 
contaminants in Paddy's  Run a t  W i l l e y  Road b r i d g e .  The weekly sample 
fcr May 23 contained 0 . 3 6  m g / t  uranium and 113 rngj'2 nitrate.  

General Sump and Pit Areas 

The average uranium discharged from the C l e a r w e l l  during t h e  first four 
months of 1975 was 215 U Ib/month. 2)urlng January, only seven p w d s  
was d i s c h a r g e d - f r o m  t h e  C l e a r w e l l .  In February,  t h e  loss was 253 l b .  
In ,.larch t h e  loss Increased t o  486 l b ,  and I n  April It decreased t o  
2.14 l b .  

fiigh c o n c e n t r a t i o n s  of uranium i n  water pumped o u t  o f  pit 4 appears t o  
be t h e  major cause of t h e  high losses. The s p e c i f i c  alpha a c t i v i t y  of  
uranium in Clearwell smples is about the same as that found I n  P i t  4 
water,  about 0.7 - 0.8 d/m/ !tg U. 
uranium I s  1.5 d / d v g  U. 

?"he s p e c i f i c  a c t i v i t y  of n o m 1  
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A lower pH i n  t h e  Clearwel l  (8.5 - 3 vi?. 9.5' - 10) also permits 
uranium to be leached out of the Clearwell solids. 

The next Aquifer Contamination Control report is due October I, 1975. 

M. X. Boback 

m cc: P. G. DeFazio 
R. C. ilestherton 
E. 3. Riestenberg 
A .  P. Pennak 
L. Penning%on 
W. W. Wright 
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REPORT lp 

Aquifer Contamination 

Prepared by:. IU. W. Bobaak. 

Pres.ent Sta tus  : 

Test and Produatlon wells were sampled once during the  report period. 
The resu l t8  aontlnue t o  shw a slow Uecrease in contaminant concentra- 
tLone . 
Oreat Miami River 

There have been no reported f i sh  k i l l s  during 1975. 
been .above normal so far t h i s  pear. 

The r i v e r  flow ha8 

River sediment samples taken i n  my show an Increased uranium content 
In the  sediment upr iver  from the o u t f a l l  and a t  the  o u t f a l l .  This 
appear8 to be a normal variance in concentration since the highest 
concentration was found j u s t  south of Fairfield. 

Storm Sewer and Ground Contamination 

Samples of sediment were obtained -om the  Storm Sewer o u t f a l l  d i tch  
and Paddys Run Uurlng May, 1975. 
concentration than obtained In  a 
probably due t o  the en t i r e  Storm Sewer flow Being diverted t o  the 
o u t f a l l  during the previous f ive  months. 

The results show a higher sediment U 
previous sampling In  1974. This i s  

during June, samples were col lected d a i l y  from Paddys Run at Wil ley Road. 
The results showed the highest uranium concentration was 1.8 &E on 
June 5. The highest NO 418 W E ;  and chloride, 84 occurred on 
June 26. 'Wen the pump& of' the  Storm Sewer t o  the  r i v e r  was resumed 
late i n  June the concentrations quickly returned t o  normal. 

General Sump and P i t  Areas 

During the period from May through August t he  average amount of uranium 
discharged from the Clearwell was 15 lbl/month. 
months the average was 215 lb/month. One reason for the decline i s  the J 

drop i n  uranium In  t h e  water pumped from P i t  4. 
-8s lime t o  keep a high pH In P i t  4,  thus reducing the concentration 
of soluble uranium. 

During the prevlous four 

Water Treatment now 

On August 28 and 29 water f r o m  the  rubber-lined p i t  was being sprayed 
over the p i t  surface. 
caused minor contamination of the  fence and p i t  wall. 
has been di8COntlnued . 

H i g h  nlnds blew the spray beyond the  p i t  and 
This pract ice  

" '  104 
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'Pbe next Aquifer Contambation Control report I s  due Febmtary 2, 1976. 

II;NR:MWB/ws 

cc: P. 0 .  DePaelo 
R. C. Heatherton 
E, B. Rieatenberg 
A. B. Pennak 
L. Pennlngton 
W. W. Wright 
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ITglul: mulier Contanrinatlon Control 

Prepared by: H. W. Bobaok 

Present Status : &iy 
Test Wells an8 Produation Wells 

perloU. 
several orells continuing to ebon a e l l g h t  deerease. 
results for samples aollected durzng 1975 are l isted l n  Table 1.. 

-9bst and Produotlon wells were sampled twice during the report 
Contaminant aoncentrstions fluatuated during the y e w  w i t h  

Analytlasl 

Omat Pflami River 

The a v e r  flow aontinues above normal. 
(October '74 to September '751, the average water flow In the Maml 
River at Hamilton was 4602 a u b h  Itt, per second. Thle i s  39s above 
normal flow. 

Ihrring the 1975 rater year 

River bank sediment 8ar;ngles colleoted in October show 8 general 
slight increase i n  uranium ooncentration, both upstream and U r n -  
stream f r o m  the plant outfall .  
any signiflaant inareaee downstream f'rom the outfall.  
the average uranium concentration In s i x  downstream samples #a8 
2.6 pg/g. In 1974, the average o f  2.9 p u g  w a s  found In eight 
downstream Samples i r o m  the river bank 8nd river bed. 

How6vec, results do not lndlcate 
During 1975, 

Storm Sewer and Ground Contslnination 

Samples of sedimsnt were obtained from the Storm Sewer o u t f a l l  ditch 
and Paddy's Run In October. Result8 show only one location i n  the 
ditch where uranium ooncentration IncreaseU. Uranium conoentrations 
at  all other locatlone downstream from the outfall  decreased. 

Table 3 oontalns the 1975 data for the o u t f a l l  d l t a h  and Paddy's 
Run. 
etrem. 

There 1s no significant buildup of uranium In the offeite 

Oeneral Sump and P i t  Areae 

No problems have been Peported In t h i s  m a  during the report period. 

Next report due June 2, 1976. 

m:KNwws 
ao: P. 0. DeFaeio & R. C .  Heatherton 

E .  B. Hestenberg 
A. 3 .  Pennak 

W. W. Vrlght 
Lo PeMiI@OXl 



L !J!able 1 

Vel1 Water Samples, 1975 

Date t&L 

1/8/75 7.1 110 0.8 ' 54 
4/2/75 7 101 0.8 58 

7 05 112 0.6 64 
0.8 69 

7 /9 /vs  
L0/28/75 7.2 109 

Prod. Well No. 3 
c1 =4 

Test Well 1D 
e 1  504 N03 

Date pH mg/t ms/t mg/L 

VW75 7.8 68 0 .8  45 
4/2/75 7.8 48 0.8 <l 

27 0.4 e1 
2 

7/9/75 7.8 
10/28/75 8.2 35 0.9 

9Wet Well 5 
c1 304 

Date pH mg/L lug/& t 

V W 7 5  '1.6 18 0.6 89 
4/2/75 7 *2  17 0.8 88 
7/9/75 7 .0  17 0.3 78 

+Q/28/75 7.2 13 0.3 7 

l/8/75 

10/28/75 7.6 0.4 2 

prod. Well No. 2 
UA NU1 -I 

EH. m g / t  n t g h  &L 

7.4 45 0.8 61 
7.5 52 Q * 3  46 

. 7 . 0  55 . 0 .6 ,  26 
7.3 46 0.6 17 

pH et mg/s mg/h 

7.5 18 ' 0.7 7s 
7 .1  15 0 .3  82 
7.2 15 0.3 83 
7.3 16 0 .6  80 

7.4 20 0.3 54 

pH mg/t &t 

7.9 15 2.1 66 
i.9 15 
7.1 1 0 .  4*1 ?a 
?.5 15 2.3 71 



... 

Table 1 (Cont'd.) 
Well Water Satagles, 1975 = 4 4 4 s  

Oong-House Well Old AU 81 . We11 
U A  G& v 4 % =4 

Date OH W 8  pte /C r p s / B  PH 

V 8 / 7 5  1 . 3  86 7 .3 195 6.9 689 4.4 539 
4/2/75 5.9 15 0.8 60 6.0 433 32.7 
7/9/75 7.0 69 4.1  160 7.6 577 2 .s 

10/28/75 Y.0 00 2.1 204 6.7 530 2.0 321 
E 
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. - *  . F a b l e 2  . - 4 4 4 1  - 
(1) Uranium Conoentmtlon In Maml Rlver & a n t  

Date Ureni \pp 
&eation Colleated &E 

River mlle 27.8, A t  water uolleator, 5/28/75 12 
uprtream &om -lek Crssk. 1012V75 2 02 

River adle 25.6. Venlae bridge.  

lliver msils 24.1. BIBC outfall .  

5/28/75 1 . 3  
10/2V75 5.9 

lU+er mile 23.3. Bast bank at b i g  bend 5/28/75 2.8 

5/28/7S 1.2 
1 0 / 2 V 4 5  2.6 

River ndle 19.6. C 1 0  R.R. briaepe, Up- 5/28/75 2 00 
atream *om PabBy's Run. 10/21/75 3.6 

Rlver mile 19.4. West bsnk at b i g  bend 10/21/75 2.0 
dormstream from P a U y b  Run. 

(1)Srrmgles oolleoted f r o m  river bank, Jwt above water line. 



(I 

I -  

(1 * * 

, TBble 3 

U r a n i u m  Coneentration In Sediment Pmxa 
Storm Sewer Outfall Dit& and Paddy's Run 

Date Oranfun 
Loeation Colleuted mg/e 

15 it. downstream from outfall weir. 5/27/75 931 
10/22/75 58 

O u t t a l l  dit& at aonstruetlon road 
aulvert . 

Outfall dit& at Paddy's Run. 

O i i a i t e .  Paddy's R U ~  at Willey Road 

Oifslte. PadQ's Run at CM) brtdge. 

brl&e.  

5/27/75 78 
10/22/75 141  

5/27/75 39 
10/22/75 34 

5/27/73 4 .5 
10/22/75 2.2 

5/27/75 7 .8  
10/22/?5 2 07 

Onsite. Paddy's Run upstream of mouth 5/27/75 7 . 0  
of outfall d i toh .  10/22/75 .2 

- .  

, O ~ l t e .  Paddp's Run, upstream of FHPC 5/27/75 --I. 4 
R.R. br idge .  10/23/75 1 . 4  
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LEAD COMPANY OF OHIO 
- R V  O F  N L  I N D U S T R I E S ,  INC. 

. -  . .  ' 
.A 

CINCINNATI, OHIO 45239 

February 3, 1976 
1 

SUBJECT A QUIFE 6 .  CONT'AMINATION CQNT ROL RE PORT s 

3 TO C:-R;-Cha-pm.an - S.+. 

FROM R. C. Heat.herton ,&-.--------' 
REF ER ENC E 

.a;/'. 

T'oii have just  1-eceivec1 the las t  repor t  dated January  29, 1776. 
11: appears  these r epor t s  have'been made th rec  o r  foiir t imcs  a 
year.  
refd~icc!cl, giving as reasons  only minor  changes in aquifer  
contaminants and the remote possibil i ty of new and sudrkn 
contamination soiirces. I concur  in this  and woi.11d ljkc your  
approval l o  make th is  an annual report t o  hc i s s u e d  ahout tho 
f i r s t  of February each  yea r  summar iz ing  the data for t h e  prcvious 
year.  'In addition, we would repor t  any significant f ind ings  o n  this  
suhject c>ithcr i n  monthly r epor t s  or as spec ia l  reports during t h c  
\:ear. 

Mike Roback has  suggested that t h e  frequency could lw 

RCH/fb 

c c :  M. W. Foback 

A P R I M E  C O N T R A C T O R  F O R  T H E  U .  S. A T O M I C  E N E R G Y  COMMISSION 



REPORT TO THE MANAGER 

ITEM : Aquifer Contamination Control  1/24/77 

w Prepared By: llI, W. Boback 

Present  S t a t u s  : 

T e s t  and Production Wells 

Ana ly t i ca l  r e s u l t s  f o r  well samples c o l l e c t e d  I n  1976 are shown 
I n  T a b l e  1. With one except ion,  TW 1 S, r e s u l t s  are similar t o  
those obtained during 1975. 

Nitrate in Teat Well 1 S increased  from 15-26 mg/a dur ing  the  
first f o u r  months t o  a concent ra t ion  of 280 mg/& I n  Decenber. 
This  Inc rease  may be due t o  p res su re  changes from t h e  cover being . 
appi ied  t o  Pit 3 o r  it may be a r e s u l t  of decreased a q u i f e r  flow. 
Monitoring by t he  Ohio Department of Natural Resources shows tha t  
the  water l e v e l  i n  the i r  Hamilton County index well has been 
below average f o r  n ine  out of the las t  t e n  months. The "averagett I 

used f o r  comparison i s  taken from a 13-year baae pe r iod ,  1351- 
1964. 

Great M l a m i  River 

Flow i n  the Great M i a m i  River dur ing  the  l a s t  half of 1976 uas 
below normal. 
was 549 cfs, which i s  only 34% of  normal flow. Y In  December t h e  average flow a t  t h e  Hamilton gauge 

Severa l  f i s h  k i l l s ,  upstream of t he  FMPC o u t f a l l s ,  were repor ted .  
The c7hiolState Attorney General has f i l ed  charges a g a i n s t  a 
chemical company i n  Hamilton, Ohio, f o r  causing 8 f i s h  kill on 
three eeparate occasions.  

River bank sediment samples were c o l l e c t e d  I n  A p r i l  and November, 
1976. Zeaul t s  are shown i n  Table 2.  These r e s u l t s  show 
e s s e n t i a l l y  no change from f o m e r  y e a r s  i n  uranium concerdxation. 

dur ing  1976 the  average U concent ra t ion  upstream from the  out- 
fall t r a 8  2.09 v$,?g. 
2.20. This i s  e s s e n t i a l l y  t h e  same concent ra t ion  a8 found in 
1974, 2.9 vg/g, and 1975, 2.6 ug/g. 

The average concent ra t ion  downstream was 

Storm Sewer and Ground Contamination 

There was a d e f i n i t e  i n c r e a s e  I n  uranium concent ra t ion  i n  sedi- ., 
ment taken from the Storm Sewer O u t f a l l  and Paddy% Run downstream 
from the  o u t f a l l  d i t c h .  Resu l t s  of  sediment samples obtained i n  
A p r i l  and November of 1976 show higher uranium concentzat ion in 
almost a l l  sampling l o c a t i o n s .  This i s  shown I n  Table 3 .  
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It is possible tha t  t h e  i n c r e a s e  Is due t o  the d ry  weather 
during the  yea r  and the  lack of s u f f i c i e n t  r a i n f a l l  t o  wash the 
uranium from the su r face  s i l ts  as it  normally would. 

General Sump and P i t  Areas 

On 11/12/76, a f a u l t y  check va lve  i n  the K-65 t r e n c h  allowed 
water t o  leak I n t o  and overflow the  t rench .  
probably a f e w  thousand g a l l o n s ,  overflowed t h e  t r ench  and ran 
off Ghrough the d i t c h e s  no r th  and south  of the t r e n c h  t o  
Paddy's Run. Severa l  hours a f te r  the  release the n i t r a t e  concen- 
t r a t i o n  at  the Wllley Road bridge was 470 mg/a bu t  the concentra- 
t i o n  a t  the New Haven Road bridge was a normal 1 .6  @ a .  
l eak  had no e f f e c t  on the M i a m i  River. 

An unknown amount, 

The 

Samples taken  i n  t h e  d i t c h  sou th  of t h e  K-65 t r e n c h  on 11/15/76 
and 11/23/76 showed an increased  NO and C 1  concent ra t ion .  qn 
12/30/76 the NO had re turned  t o  n o h  but  t h e  C1 was s t i l l  
- s l i gh t ly  h igh .  3 

No o t h e r  problems in t h i s  area have been r epor t ed .  

The next  report  I s  due February 1, 1978. 

r n d  - 
M. W. Boback 

cc:  R.  C .  Heatherton 
A.  F. PenWk 
L. PenningZon 
E.  B. Rledtenberg 
K. N. ROSS 
W. V. Wright 



Table 1 
well Water Samples, 1976 D 4 4 4 7  

Prod. Well No. 1 
c1 s04 

Prod. Well No. 2 
c1 N03 504 

V 2 9 / 7 6  7 . 5  108 0 . 6  76 7.5 35 0 . 3  12 
10 0.5 86 7.5 32 0 . 3  

4.1- 88 7.6 49 0.8 59 
4/28/76 7 . 4  74 

88 
88 7.6 26 0 - 7  14 

8/13/76 7 .5  
12/3/76 7.8 73 0.9 

Prod. Well NO. 3 
c1 N03 s04 

Test Well 1 D  
c1 N03 

1/29/76 7.5 27 0.1 71  7.6 46 0.2 2 
0.4 65 7 .4 55 0 03 53 

0.7 1 
4:28/76 7 e3 
8/13/76 7 . 6  7 0.9 23 7.8 
121 3/76 7 . 6  20 3 . 9  56 7 .? 34 1 .7  1 9  

25 
54 

Test Well 1s 

mp;/JL d/m/mk 
c1 U h l p h  a Beta Ra-226 Ra -226  PH N 0 3 - - - = 4  Date 

1/29,’”76 7.2 21 26 95 
4/5/76 7.4 20 15 0.002 0 .011  0.02 0,001 *0.001 
4/28/76 7.4 19 20 85 
8/13/76 7.4 24 90 98 

0.002 11/19/76 7 . 3  34 230 0 . 0 0 6  0.012 0.03 o . o w  
12/3/76 7.5 35 280 103 

Teat Well 3 
c1 N03 s04 

T e s t  Well 5 
c1 N03 Q;04 

Date gH Blg/‘a mg / a  mg/a pH w/a m g / a  mg/a 

U 2 9 / 7 6  7.5 17 0 . 3  76 
4;28/76 7 . 4  15 0.4 76 
8/ 13/7 6 7.8 15 0.9 84 
12/ 3.7 6 7.7 16 0.9 83 

T e s t  Well 8s 
GI 

Date pli mg/a  a 

2/11/76 8 . 4  18 0 . 4  26 
4/28/76 7.8 1 4  0.2 38 
8/13/76 8 .1  17  0 . 6  11 
1 2 1  3/ 7 6 

7 . 5  1 4  0 . 1  74 
7.3 1 6  2.5 7 0’ 
7 .? 1 6  0.7 77 
7 . 6  17 0 . 8  77 

Test Well 8 D  

m R t l  
c1 so 

gn 

7.8 1 4  0.3 1 
7 . 9  1 3  1.1 1 
8.4 19  1 . 0  1 4  



Table 1, Cont!d. CI 4447 
T e s t  Well No. 9 Cone House 
c1 C1 504 s04 N03 

Date a 'I m a  pH mg/a 
N03 

1/29/76 7.3 16 2.9 74 7 0 3  26 14.0 87 
7 .0  68 7.8 167 

81 1.2 27 7 
4/28/76 7.9 14 2.3 69 
8/13/76 7.9 14 2.9 70 7.2 
12/ 3/ 76 7.9 15 4 .O 69 7.7 85 1.7 31 0 

&ll 

Old A d  Bldg. 
c1 N03 s04 

Date pH m g / a  &a mg/a 

V29/76 7.3 386 3.9 214 
4/28/76 7.3 486 3 . 0  275 
8/13/ 7 6 7.5 402 1 3  204 
12/3/76 8.1 469 2.4 202 



L 4 4 4 7  Table 2 

Uranium Concentration I n  Miami River Sediment (1) 

Date 
Location Collected 

River mile 27.8. A t  water c o l l e c t o r  4/22/76 
11/9/76 

River -Le 25.6. Venice bridge 4/22/76 
11/9/76 

River mile 24.1. FMPC outfall 4/22/76 
11/9/76 

River mile 23.3. East bank a t  big bend 4/22/76 
11/9/76 

River mile: 20.8. New Baltimore 4/22/76 
11/9/76 

River mllc 19.6. C&O R.R. bridge, Up- 4/2 2/76 
stream from Paddy's  Run 111 9/7 6 

River mile 19.4. West bank a t  b i g  bend 4/22/76 
downstream from Paddy's R u n  11/9/76 

(1) Samples c o l l e c t e d  from r i v e r  bank, just above water l ine.  

4 

Uranium 

1.72 
1.79 

2.50 
2-35 

4.50 
5.15 

1.40 
1.80 

1.25 
1 . 4 0  

1 . 1 0  
1.49 

1.30 
2.65 



Tab le  3 1 4 4 4 7  QJ 

Uranium Concentration I n  Sediment From 
Storm Sewer O u t f a l l  Ditch and Paddy's  R u n  

Location 

O u t f a l l  d i t c h ,  15 f t .  
downstream from 
ou t f  a1 A weir 

Outfall d i t c h  a t  
cons t ruc t ion  road 
culvert: 

O u t f a l l  d i t c h  a t  
P a d d y ' s  Aun 

Offsite. Paddy's R u n  a t  
W i l l e y  Road br idge ,  
800 f t  downstream 6f 
d i t c h  mouth 

O f f s i t e .  Paddy's Run a t  
C&O br!.@ge. 1100 f t  
downstream of d i t c h  
mouth 

Ons i te .  Paddy's  Run, 
upstream of mouth of 
o u t f a l l  d i t c h  

O n s l t e .  Paddy's Run, 
upstream of Ft4pC R.R. 
b r i d g e  

1975 
Date Uranium 

Col les ted  

5/ 2 717 5 
10/22/75 

5/27/75 
10/22/ 75 

5/27/75 
10/22/75 

5/27/75 
10/22/75 

5/27/7 5 
10,/22/75 

5/27/75 
10/22/75 

5/ 2 7 1  75 
1012 3/75 

UR/R 

931 
58 

78 
1 4 1  

39 
34 

4.5 
2 . 2  

7.8 
2.7 

7 .0  
2.5 

1 . 4  
1 . 4  

1976 
Date Uranium 

Col lec ted  vg/g 

4/76 700 
11/76 1172 

4/76 86 
11/76 1 6 4  

4/76 40 
11/76 78 

4/76 25 
11/76 86 

4/76 16 
11/76 4 

4/76 33 
1&/76 2 

4/76 3 
11/76 2 



ITEM: Aquifer Contamination Control 

Prepared by: M. W. &back 

Present  S t a tus :  

T e s t  and Production Wells 

D u r i n g  1976, the n i t r a t e  concen t r a t ion  I n  samples fr&%est W s l  
1s increased  from 26 m g / k  i n  January t o  280 mg/2 in December. 
This higher concent ra t ion  persisted throughout 1977, w i t h  an 
average o f  300 mg/L f o r  seven samples. The n i t r a t e  concent ra t ion  
I n  a l l  o t h e r  tes t  wells and the production wells remained a t  low 
background l e v e l s .  

' m 4447 

ruw- 

Chloride and s u l f a t e  concen t r a t ions  i n  t h e  O l d  A d  Bui ld ing  w e l l  
were s i g n i f i c a n t l y  lower t h a n  the  concentrat ions found i n  1976. 
The uecrease cannot be a t t r i b u t e d  t o  any p a r t i c u l a r  cond i t ion  o r  
change i n  t h e  p i t  area. 

I n  a l l  o t h e r  wells, only minor f l u c t u a t i o n s  occurred i n  the 
n i t r a t e , c h l o r l d e  and s u l f a t e  conoentrat ions.  Resu l t s  are given 
i n  Table  1. 

Great M i a m i  River 

Flow i n  t he  ffreat M i a m i  River continued below normal du r ing  t h e  
f i rs t  e ight  months of 1977. Flow i n  September, October, and 
November was near  normal and flow in December was w e l l  above 
normal. The December mean flow atthe Hamilton gaging s t a t i o n  was 
9349 cubic  feet  per second, t h e  highes t  ever  recorded a t  t h i s  
l o c a t  ion.  

River sediment samples were c o l l e c t e d  i n  June and October, 1377. 
Resu l t s  are ahown i n  Table 2 .  The increased uranium concent ra t ion  
I n  the  sediment j u s t  below the  mouth of Paddy's R u n  is bel ieved t o  
be due t o  the small amount of  material a v a i l a b l e  f o r  sampling and 
t h e  high organic  conten t  of the  sample. 

Unuer an ERDA c o n t r a c t ,  B a t t e l l e  Columbus Labora tor ies  conducted 
a br ief  study of the  a q u a t i c  ecology which could be  inf luenced  by 
FMPC a c t i v i t i e s .  The study report contains  t h e  conclus ion  that 
the  d ischarge  of p l a n t  wastewater had ne d e t e c t a b l e  effect  on 
the f i s h  populat ion o r  the a q u a t i c  macrovertebrate community of 
the  Great M i a m i  River. 

Storm Sewer and Ground Contamination 

The concent ra t ion  of uranium i n  1977 sediment samples from t h e  
storm sewer o u t f a l l  and Paddy ' s  Run was similar t o  t h e  1916 
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c o n c e n t r a t i o n s .  Concentrations d i d  f l u c t u a t e  during the two 
years but t h e  changes are p r o b a b l y  t h e  r e s u l t  o f  normal d e p o s i t i o n  
and removal processes. ~ J o  long-term buildup is I n d i c a t e d  by t h e  
r e s u l t 8  shown in T a b l e  3 .  

Variations noted in samples c o l l e c t e d  from near t h e  outfa l l  weir 
may b e  p a r t i a l l y  due t o  t h e  lack of  a good sediment layer. 
Samples taken f r o m  t h i s  p o i n t  have varied from small gravel to 
b l u e  clay. 

General Sump and P i t  Area 

Water samples c o l l e c t e d  d u r i n g  the y e a r  i n  t h e  P i l o t  Plant d r a i n a g e  
area and t h e  d i t c h  s o u t h  o f  t h e  K-65 t rench  showed only normal con- 
taminant c o n c e n t r a t i o n s .  

Report D a h  

The next  r e p o r t  i s  due February 1, 1379. 

c c :  R .  C .  Iieatherton 
A.  F .  Pennak 
L. Pennlngton 
E .  B. R i e s t e n b e r g  

W. W. Wright 
K. iJ.  ROS8 

H, h/&z9&!& 
Y. N. Boback 



Table 1 
Well Water Samples, 1977 

Prod. Vel1 No. 1 Prod. Well No. 2 
mg/& mg/& 

Date pH c1 N03 so4 pH i31 *O3 504 
1/21/77 7.8 61 0.9 84 
4/22/77 7.5 73 0.7 76 
7/15/77 7.4 66 1 . 3  76 
8/31/77 7. 4 62 0.9 75 

10/28/7? 7.6 64 0.7 66  

Prod. Well No. 3 
mg/ 

PH N03----= Date 

1/21/77 7.5 
4/22/77 7.4 
7/15/77 7.7 
8/31/77 7.3 

10/28/77 7.6 

20 1.8 54 
17 0.6 11 a 
16 0.6 52 
1 7  0.6 51 
16 1.5 41 

7 . 9  23 0 - 5  9 
7.6 22 0.6 7 
7. 11 21 0.6 3 
7.3 21 9.8 10 
7.7 20 0.6 19 

T e s t  Well 1D 
mg/p. 

7.8 34 0.G 16 

PH ?X N 0 3 - - - - 5  

7.7 32 
7.4 22 

0.5 
4.2 

7.4 21 0.9 
7.5 20 0.6 

1 
9 
<1 
9 

Test Well 1s 
ma/p .  d/m/mE 

Date pH c1 so,, U Alpha Beta Ra-226 Ra-228 N03 
2/28/77 (’) 7.5 36 395 0.007 0.011 0.13 
4/22/77 7.2 35 300 99 
7/15/77 7.6 36 . 290 97 
8/31/77 7.0 37 320 102 
9/21/77 7.3 38 330 O . C . 3 7  0,013 0.05 0.001 0.001 
10/28/77 7.4 35 290 103 
12/20/77 7.3 37 27 0 1GO 0.007 0.012 0.04 0.001 c3 .001  

(1) Fluoride concentration, ~ 0 . 4  I@&. 

Test Well 3 
mg/E 

Date PH is1 NO, so, 
Test Well 5 

mg/& 
PH c1 NO, soli 

1/21/77 7.4 17 0.4 84 
4/22/77 7.5 17 0.7 89 

7.8 19  0.8 90 7/15/77 
8 / 3 1 /7 7 7.1 18 0.9 

10/28/77 7.5 18 0.6 97 
93 . 

7.5 
7.6 
7.7 
7.2 
7.5 

18 
19 
17 
16 
18 

0.4 
0.9 
0.7 
0.9 
0.6 

80 
85 
78 
82 
81 



Table 1, Cont'd. -4447 
T e s t  Well 8 D  T e s t  Well 8s 

mg/ a mg/& 
Date pH C 1  e l  so4 N03 N03 pH 

7.6 1 3  1 .2  1 
1 0  

1/21/77 
4/22/77 7.5 1 3  0.G 1 2  8.6 19 0.6 

6 8 .2  18 0.6 5 7.8 1 3  0.9 
8/31/77 8.6 1 5  0.7 11 7.4 1 2  0 . 9  4 
7/15/77 

10128177 8.4 1 4  0.4 1 6  7.8 1 2  0.4 3 

Test Well 9 
mg/% 

so4 N03 Date pH C1 

1/21/77 
4/22/77 7.8 1 4  0.8 67  
7 /15/7 7 
8/31/77 7.7 15 2-6 58 

10/28/77 7.9 1 5  0.6 72 

Cone House Well 
mc/L 

pH c1 N03 so4 

7.7 87 1 .0  314 
7 . 3  78 
7.5 73 
6.9 7 1  

Old Ad B l d g .  'del l  
w/a 

Date pH c1 N03 so4 - 
4/22/77 8.1 185 2.0 17 4 
8/31/77 8.3 1 8 9  3.8 153 

10/28/77 7.4 226 1.1 136 

T a b l e  2 
(1) Uranium Concentration I n  M i a m i  River Sediment 

Location 

River mile 27.8. A t  water c o l l e c t o r  1.79 3.8 

River m i l e  25.6. Venice br idge  2.58 2 . 1  

i i iver  mile 24.1. FMPC o u t f a l l  3 . 3 5  2.7 

River mile 23 .3 .  East bank a t  big bend 3.11 1 . 3  

River mile 20.c .  ilew Baltimore 1.71 1 . 4  

River mile 19.6. C&O RR b r i d g e ,  upstream from 
Paddy's Run 

1.40 1 .5  

River mile 19.4. West bank a t  b i g  bend downstream 2.98 4 . 1  

(1) Samples c o l l e c t e d  from r i v e r  bank, J u s t  above water l i n e .  

from Paddy's  Run 



Table 3 

Uranium Concent ra t ion  I n  Sediment From 
Storm Sewer O u t f a l l  Ditch and Paddy's  Run 

1976 
Date 

Location Coile c t ed 

O u t f a l l  d i t c h ,  15 f t .  down- 
stream from o u t f a l l  weir 

O u t f a l l  d i t c h  a t  construction 
road c u l v e r t  

O u t f a l l  d i t c h  a t  Paddy's Run 

Offsi te .  Paddy's R u n  at 
W i l l e y  Road b r i d g e ,  8 O C  f t  
downstream of d i t c h  mouth 

Offsite. Paddy's Run at 
C&O br idge .  1100 f t  down- 
stream ob d i t c h  mouth 

Onsite. Faddy s Run upstream 
of mouth o f  o u t f a l l  d i t c h  

Ons i t e .  Paddy's Run, u p s t r e a m  
of FMPC R.R.  bridge 

4/22 
11/09 

4/22 
n / o g  

4/22 
1 1 i o g  

4/22 
11/09 

4/22 
11/09 

4/22 
11/09 

4/22 
11/09  

Uranium 
PIR/E?; 

700 
1172 

86 
1 6 4  

40 
78 

25 
86 

1 6  
4 

33 
2.4 

2.8 
1.7 

1977 
Date 

C o l l e c t e d  

5/13 
10/20 

5/13 
10/20 

5/13 
10/20 

5/13 
10/20 

5/13 
10/20 

5/13 
10/20 

5/13 
10/20 

Uranium 
J E h L  
1400 

4 . 5 

85 
16.4 

34 
40.6 

250 
3.8 

d i s c o n t i n u e d  

2.0 
5.5 

3 . 0  
1.2 
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REPORT TO THE W A Q E R  

Aquifer Contamination Control 

Prepared by: W. W, Boback 

Present Status: PI4447 - 

Test and Production .Well6 

Test w e u  and production w e l l  water q u a l i t y  during 1978 was ~ i m i 1 1 ~ -  
to t h a t  round in 1977. There were no s igni f icant  changer, although 
there were minor var ia t ions  which occur each year, Exaept for 
n i t r a t e s  in T e s t  Well lS, all t es t  wells and production wells are  
r l t h l n  the nitrate and ohlorlde limits for a drinking water supply. 

Test W e l l  1s continues t o  show t he  Influence of soluble  n i t r a t e  i n  
the p i t  area. Dur.lng p i t  3 use, nitrate and chlorfae concentrations 
in this w e l l  were extremely high. Concentration8 decreased after 
the  p i t  was f i l l ed  and the pool of surface water reduced i n  size, 
In 197‘4, 1s water qua l i ty  was good enough t o  meet dr inking water 
atandards.  By December, 1974, t h e  n i t r a t e  concentration dropped 
t o  24 &a, remained near t h i s  concentration through 1975, but then 
increased t o  around 300 m g / R  I n  the l a s t  half of 1976. 
cen t r a t ion  remained steady I n  1977 and then  decreased s l i g h t l y  
during 1978- 

This con- 

The  continued Improvement I n  1s water qua l i ty  through 1975 may have 
been due tg t h e  progressive covering of p i t  res idues which reduced 

~ t he  surfaoe area exposed t o  p rec ip i t a t ion .  
’ reason for the  sharp Increase I n  n i t r a t e  concentration which 

occurred in 1976. 
t o  ohanges i n  prec ip i ta t ion  p a t t e r n s  and ground water flows. 

There was no obvious 

Mnor va r i a t ions  I n  a l l  wells are probably due 

Teat Well 4 ,  located between the  Clearwell and Paddy’s Run, was 
gampled twice during 1978. Ni t ra te  concentrations were above back- 
ground but  wi th in  the limit f o r  a dr inking water supply. s l i g h t l y  
e levated n i t r a t e  concentratfons occurred i n  the  Cone House and OLJ 
Ad Building test  wells. However, data for these wells has always 
shown an I r r egu la r  pa t te rn  and contamination by surface run-off I s  
suspected. 

Water which col lected in the p i t  6 exoavatlon was sampled on three 
occasions. Results,  ahown I n  Table 2, are s i m i l a r  t o  those f o r  t h e  
Cone house and Old Ad Building wells I n  that contaminant concentra- 
t i o n s  are I r regular .  The first two samples were from the  pool of 
combined prec ip i ta t fon  and ground water and the uranium concentra- 
t i o n s  are probably due t o  surface contamination. The t h i r d  sample 
#a6 taken from a stream flowing from a three-Inch-diameter vent- 
l i k e  hole  which appeared a t  the  bottom of t he  excavation. This 
sample shows only background uFanlunt. 
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Great Miami River 

Except for the month of February,  flow i n  the Great Miami River 
wad above normal I n  1978. 
are8 during 1978. Water Plow at Aamilton gauge s t a t i o n  exaeeded 
a l l  previous records for  average monthly flow, 3.72 cuble  tt/eecond/ 
sq. m i l e .  

River sediment samples wePe collected i n  June and September. 
r e s u l t s ,  given i n  Table 3, ehow no great changes *om t he  previous 
year. The samples taken below the  mouth of Paddy's Run have 
uranium l e v e l s  s l i g h t l y  higher t h a n  samples upstream of the mouth. 
The reason  for t h i s  is believed t o  be organic-rich r i v e r  md a t  
t h e  mouth adsorbing more uranium and holding it longer  than  the 
s i l t  and sand samples t aken  upstream. Resul t s  of analysis of 
sediment samples taken I n  Paddy's Run do not i n d i c a t e  a large 
uranium loss through the run. 

P r e c i p i t a t i o n  was above normal in this 

.. 
The 

Storm Sewer and Ground Contamination 

Sediment samples taken I n  t h e  storm sewer outfall and Paddy's Run 
this y e a r  are about the same as I n  previous years (see Table 4 1 
No more than normal v a r i a t i o n s  i n  concent ra t ion  ware Pound- These 
are probably due t o  normal processes and d i f f e r e n t  absorbing values 
of va r ious  sediments eampled. 

General Sump and P i t  Area 

Water samples collecteci  in the Pilot Plant  d r a i n  and south of the  
K-65 t rench  showed no abnormal concent ra t ion  of c o n t m l n a n t s .  

R e p o r t  Date 

The next report I s  due February I, 1980. 

cc: R. C. Heatherton 
W. C.  H i l l  
L. Pennlngton 
E: B. Rlestenberg 
K. N. Roes 
W. W. Wright 

m. d,&A=c 
M. W. Boback 

\ 

. , .  



Table 1 0 4 4 4 7  a' 

Well Water Samples, 1978 I 

Prod. Well No. 1 Prod. Well No. 2 
a - '  4 It 

NO, 4 sol+ Date pH c1 so4 - pH c1 N03 
2/28/78 7.4 67 0.7 49 7.6 20 0.9 7 
6/16/78 7-5 61 0.9 59 7-5 20 0.8 7 
9/8/78 7.3 58 0.6 57 7.5 1 51 0.6 9 
11/17/78 7.7 61 0.9 50 7.7 22 0.7 6 

Prod. Well No. 3 Test Well 1 Shallow 
P z g i  e L 

Date pH c1 N03 5 0 4  - -3 504 - 
2/28/78 7.4 16 0.6 49 7.3 33 190 ' 96 
6/16/78 7.3 16 0.6 ba 7.3 29 159 98 
9/8/78 7.2 15 0 . 8  48 7.2 31 200 100 
11/17/78 7.6 15 0.6 43 6.9 36 232 9.8 

Test Well 1 Deep Test Well No. 3 
mg/a It 

706 - ) r \ r .  r, px c1 *O3 so4, PH c1 '903 504- 
8.5 20 0.8 9 7.4 18 0 .5  86 

90 7.3 41 9.7 68 7.3 18 0.9 

88 0.6 
7.2 -- 

2/28/78 
6/16/78 

-.I- -- --- 84 40 3.8 
11/17/78 7.6 43 3.6 171 7-6 18 

9 / 8 / 7 8  

Test Well No. 5 Test Well No. 8 Shallow 
mg/a me/& 

Date pH c1 -3 NO so4, pH c1 "O3 9, 
2/28/78 7.4 19 0.4 80 7.3 16 0.6 2 
6/16/78 7.4 22 0 0 7  86 8 . 2  16 012 21 
9/8/78 7.3 24 0.9 91 7 - 7  16 0.6  50 
11/17/78 7.5 24 0.8 96 704 17 0.6 88 

- Test Well No. 8 Deep Teat Well No. 9 
* - .  - _  ,* - 4  -,'a mg/a  

Date pH c1 s04- pH c1 N03 so= N03 



Table 1, Cont'd. L 4 4 4 7  
Cone House Well Old Ad Bldg. Well 

1L e 
Date RH c1 N 0 3 A  pH N 0 3 3 -  

-0 -- . - u 0-0 UI -- -- 2/28/78 
2.7 93 -- -- 349 -- 6/16/78 7 - 2  7 21 64 8.5 

9/a/78 6.9 55 5 * 0  194 
11/17/78 7.6 60 1.7 256 

u -- 0- --- -- 
.. 

Test Well No. 4 
mR/E 

gH * O 3 Q O k -  Date 

6/19/78 7.4 20 11 60 
11/17/78 7.6 23 6.1 94 

Test Well No. 1 Shallow Complete Analysla 
mg/l d/m/ma 

Date PH c1 soh U F Alpha Beta Ra-226 Ra-2 N03 7 

2/28/78 7.3 33 190 96 
5/19/78 7 . 3  28 130 0.008 0.3 0.01 0.03 0.001 0.00 
6/16/78 7.3 29 159 98 

200 100 
220 0.006 0.2 0.006 0.03 0.001 0.00 

9/8/78 7.2 31 
11/10/78 7.7 35 
11/17/78 6.9 36 232 98 



Table 2 

Water a t  Bottom of Pit 6 Hole 

Date DH c1 so ,, U F Alpha Beta Ra-226 Ra -22; 
my& d/m/ma 

N03 
10/3/78 7.4 9 0 . 6  0.08 
10/24/78 7.7 11 8.7 0.7 
11/2/78 7.7 10 1.1 i i g  0.003 

0*01 co.01 

Table 3 
Uranium Concentration In Miami River Sediment (1) 

Location 
Uranium, pg /R 

5 / l f  7 0  ' 9/15/78 

River mile 27.8. A t  water co l l ec to r  2.6 3 . 0  
River mile 25.6. Venice Bridge 2.8 2.4 

River m l l e  23.3. E a s t  bank a t  b i g  bend 4 .2  1.6 
River mile 20.8. N e w  Baltimore 1 . 8  1.5 

River mile 19.4. West bank at  big bend downstream 8.6 4.0 

River  m i l e  24.1.  P W C  o u t f a l l  3 - 8  7 . 0  

River mile 19.6. CBO RR bridge, upstream from 0 . 9  2.2 
Paddy's Run 

from Paddy's Run 

(1) Samples col lected f r o m  r i v e r  bank, Just  above water l i n e .  
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Table 4 

Location 

Uranium Concentration In Sediment 
From Storm Sewer Outfall Di tch  and Paddy's Run 

1977 
Date Uranium Date 

Collected JJ&$ Collected 

Outfall ditch,  15 f t .  down- 5/13 3.400 6/ 1 
stream from outfall weir 10/20 4.5 9/18 

6/1 Outfall  ditch at construction TP3-3 8 != 
road culvert 1O.f 20 1 2 . 4  9/18 

Outfall d i t c h  at Paddy's R u n  5/13 34 611 
10/2c 40.6 9/18 

Offsite, Paddy's Run at 5/13 250 611 
Willey Road bridge, 800 it-. 101'20 3 - 8  9/18 
downstream of d i t c h  mouth 

Onsite. Paddy's Run upatream 5/13 2- 0 611 
of  mouth of  out fa l l  d i t ch  10/20 5 . 5  9/18 

Onsite, Paddy's Run, upstream 5/13 
o f  FMPC R.R. brldge 1 0 J 2 0  

3.0 6/1 
1.2 9/18 

Uranium 
Ile/e 
12.5 
367 

35 
34 

23 
22 

24 
6.5 

7 0  
72  

1.5 
3.4 



REPORT TO TFE MANAGER 

mi M: Aquifer Contamlnation...Control 

Prepared by: M I  W. Boback 

Present S t a t u s :  

1/31f80 

m 4 4 4 7  O 

T e s t  Wells And Production Wells 

During the  past year ,  only slight f l u c t u a t i o n s  occurred In  the q u a l i t y  
of water *om the  test wells and product ion wells. 
w e l l  1s showed a downward t r e n d  again, wi th  t h e  las t  sample at 99 m g / L .  
In late 1976 the  concent ra t ion  was 300 mg/&; down t o  200 m g / t  in 1977. 
Resul t s  are g iven  In Table 1. 

S u l f a t e  i n  1D ha8 increased over  t h e  past two years  from about 1 mg/l 
t o  100 I&&. Changes l i k e  t h i s  have occurred before  and gene ra l ly  no 
s p e c i f i c  cause i s  evident .  
Involved. 

Nitrates In test  

P r e c i p i t a t i o n  p a t t e r n s  undoubtedly are 

Test well 9 was first pumped on May 22,  1979. Previous samples had been 
dipped o r  fo rced  ou t  with compressed air. 
samples, the n i t r a t e  concent ra t ions  were 5.2 - 7.5 mg/l l .  
preceding two years, n i t r a t e  i n  non-pumped samples was le38 than lmg/'11. 

T e s t  well and product ion w e l l  l o c a t i o n s  are shown i n  t h e  attached 
f igu re .  
shown. T e s t  w e l l  No. 2 is not a c c e s s i b l e .  It was covered over w i t h  
d i r t  when t h e  p i t  3 west wall was raised. 

I n  t h e  three 1979 pumped 
I n  the  

Location of t h e  Cone House and Old Ad Building wells are not 

Great M i d  River 

Good flows persis ted throughout t h e  y e a r  I n  the Great Miami River. 
Flows were above average except du r ing  May and June when the flow wa8 
near  normal. For t h e  month of August, t h e  mean d ischarge  at t h e  
Hamilton gauging s t a t i o n  was 7,814 cubic  fee t  p e r  second o r  1003 per- 
cent of normal. 

Sediment samples were c o l l e c t e d  I n  June and November. 
i n  T a b l e  2. 

Resu l t s  are given 

The concent ra t ion  of uranium is similar I n  samples c o l l e c t e d  upstream 
and downstream from t he  FMPC discharge  l i n e  ( s e e  Table 2 ) .  
p l an t  ope ra t ions  d id  not cause any s i g n i f i c a n t  depos i t i on  of uranium 
in the  r i v e r  bed. 

Therefore, 

Storm Sewer O u t f a l l  & Paddy's  Run 

Sediment samples were co l l ec t ed  i n  June and November from t h e  storm 
sewer o u t f a l l  d i t c h  and Paddy's R u n .  The genera l  p a t t e r n  of uranium 
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depos i t i on  I s  s l m i l a r % o  that seen  i n  previous years. Uranium concen- 
t r a t i o n s  I n  the d i t c h  are highest n e a r  the o u t f a l l  weir. Uranium 
concent ra t ions  w e l l  above background were found i n  samples collected 
I n  Paddy'e Run above and below the  d i t c h  mouth. 
concent ra t ions  were found n o r t h  of t he  on-si te  railroad bridge. 
Resul t s  are given i n  Table 3. 

Background uranium 

Report Date 

The next  r e p o r t  I s  due February 1, 1981. 

MJR:MWB/wa 

cc: J. Farr 
R. C. Heatherton 
w. c. Hill 
L. Pennlngton 
I(. N. ROS8 
W. W. Wright 

m. d, /% 

W .  W. Boback 
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T a t l e  1. Well Water Samples, 1979 

Prod. Well NO. 1 
/ a  

Date pH N 0 3 S C ) I , -  
0.6 42 
1.4 39 
1.3 39 

1/26/79 7.6 

8/31/79 7.7 53 
11/16/79 7.8 49 1.3 37 

5; 4 /2?/79 7.7 

1126/79 7.5 14 0.6 38 

3 a/? 9 7.6 18 4.1 11 
311 /.16,‘79 7.7 12 0*7 31 

4/27/79 7.5 13 1.1 40 

1’12 6 .I7 9 7-‘! 40 0-7  3; 
4 /27/79 7.4 42 1.1 54 
8 i 3 j. /+‘7 9 7.8 42 2.0 32 
l i i 1 6 / 7 9  7.7 40 1.5 93 

Test Well Bo; 8 Shallow 
-I Date pH 

8.0 17 0.6 16 
49 7.8 15 1.1 

15.. 1.1 17 
16 0.9 62 

1k26/79 
4/27/79 
11/16/79 
8j31/79 

Prod. Well No. 2 
1 

pH 

0.6 7.6 19 
1.0 7.7 19 
4.1 7.6 18 

7.6 18 0.9 

6 
6 
11 
8 

Test Well No. 1 Shallow 
1 

pH c1 N03 504 - 
7.3 35 210 94 
7.5 35 160 91 
7.5 33 150 96 
7.5 29 99 88 

Test Well No, 3 py--- ..--I-- 

. . *  . _ .  . 

pB N 0 3 4 -  

Test Well No. 5 
/ E  

‘cl 

7.4 24 0.9 
7.5 -2 3 1.1 

1.2 7.6 20 
1.0 7.6 19 

pH *O3 soy - 
95 
87 
85 
68 

Test Well No. 8 Deep 
E 

pH El N 0 3 4 -  

7.8 14 0.4 <1 
7.5 13  1.0 
7.7 12 0.8 

7 
6 

7.7 13  1.5 10 



m 4 4 4 %  cp) 
T a b l e  1, Cont'd. 

Test Well No. 9 
m n / t  a. - 

Date pH -O3----- 
-0 - o-- -- 

5/22/79 7.5 24 7.5 bp 0 
9/4/79 ? . 5  23 7.5 a4 
11/16/7! ? *7 20 5.2 78 

Cone House Well Old Ad Bldg. Well 
!&a mg/a 

29 114 8.8 393 2.1 65 
44 14 25 16 42 9.4 

1/26/79 7.4 34 
3 4/27/79 

8/31/79 
11/16/79 7.7 12 14 63 7.4 569 3.9 519 

Date PH C1 NO3 $04 - pH c1 N 0 3 4 -  

--- -0-0 -- -- -13 -- -- 7.4 
0-0 

Test Well No. 1 Shallow, Adaitional Analysis 
B1p;/& d/n%fi 

Date U F Alpha Beta Ra-226 Ra-228 

9/6/79 0.005 0 - 3  0.013 0 . 0 5  0.001 <o. 001 



* 

4447 m, E 

(1) 
t 

Table 2. Uranium In Great Mami River Sediment 

Locat ion 
6/14/79 / 7 9  

- ~ ~- ~ 

River mile 27.8 A t  rater  collector 2.1 2.0 

River mile 25.6 Venice bridge 3.6 2.1 

River mile 24.1 FMPC o u t f a l l  6.1 2 . 3  

River mile 23.3 East bank a t  big bend 2.5 2.2 

River mile 20.8 New Baltimore 2.1 1.5  

River mile 19.6 C&O RR bridge, upstreat from 1.6 2.0 
Paddy's Run 

River mile 19.4 West bank a t  big bend, downstroeab 3 . 1  2 . 1  
from Psddy's Run 

(1) Samples collected from r i v e r  bank, Just above water l i n e .  

I" 134 
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I 

T a b l e  3. Uranium In Sediment Prom Storm Sewer O u t f a l l  Dftch & Paddy's Run 

1978 1979 
Date VtT W g  Date IJg u . 4  Location 

O u t f a l l  d i t c h ,  15 f t .  downstream 6 1 1  1 2  6/14 380 

O u t f a l l  d i t c h  a t  c o n s t r u c t i o n  

O u t f a l l  d i t c h  a t  P a d d y P s  Run 61'1 23 6/14 1 4  

Offs i te .  Paddyes R u n  a t  6 /1  24 6/14 1 4  

from o u t f a l l  weir 9/18 367 11/15 109 

611 35 6/14 29 
9/18 34 11/15 78 

9/18 22 11/15 1 . 2  

road cu lve r t  

W l l l e y  Road bridge,  800 f t .  9/18 6.5 11/15 1.7 downstream rrom d i t c h  mGuth 

6 i i  7 0  6/14 523 
of o u t f a l l  d i t c h  g . i i 8  72 ll,l"P5 15 

Onsl te .  Paddy's Run, upstream 

Onsite .  Paddy ' s  Run, upstream 6/1 1.5 6/14 1,2 
3 m 3  3.4 11/15 1 . 3  of FMPC railroad b r i d g e  

! 

e -  
& .  . 



REPORT TO THE MANAGER 

ITEM : Aqui fe r  Contaminat ion  C o n t r o l  2/26/81 

P r e p a r e d  by: M .  W .  Boback 

P r e s e n t  S t a t u s :  

T e s t  Wells and P r o d u c t i o n  Wells 

Well water q u a l i t y  showed on ly  normal s l i g h t  f l u c t u a t i o n s  
d u r i n g  1980.  No t r e n d s  are e v i d e n t .  R e s u l t s  are g i v e n  i n  
T a b l e  1 and w e l l  l o c a t i o n s  are shown i n  t h e  a t t a c h e d  map. 

Nitrate i n  t e s t  w e l l  1s i s  t h e  o n l y  p a r a m e t e r  i n  any o f  t h e  
wel ls  which exceeds  t h e  f ede ra l  s t a n d a r d  f o r  p o t a b l e  water. 
During 1 9 8 0 ,  n i t r a t e  i n  t h i s  w e l l  r emained  n e a r  1 0 0  mg/L. For  
water s u p p l y  s y s t e m s ,  t h e  s t a n d a r d  i s  4 4  mg/L. 

The n i t r a t e  l e v e l  d r o p s  a p p r e c i a b l y  down g r a d i e n t  from 1s. 
T e s t  w e l l  8s i s  l o c a t e d  i n  t h e  d i r e c t i o n  o f  f l o w ,  1500  f e e t  
f rom 1s and i s  a t  a s imi la r  d e p t h .  D u r i n g  1980, t h e  maximum 
n i t r a t e  c o n c e n t r a t i o n  i n  8s was 1 . 4  m g  NO / L .  It  i s  e v i d e n t  
t h a t  t h e  n i t r a t e  e f f e c t  has remained l o c a 3 i z e d  f o r  yea r s .  

R o u t i n e  uranium a n a l y s e s  began w i t h  t h e  samples  c o l l e c t e d  i n  
J a n u a r y ,  1980 .  D e t e r m i n a t i o n  o f  a l p h a  and  be t a  r a d i o a c t i v i t y  
was begun w i t h  samples  c o l l e c t e d  i n  Augus t .  Average uranium 
and r a d i o a c t i v i t y  c o n c e n t r a t i o n s  i n  a l l  wells are  low and i n  
some c a s e s  t h e  r e s u l t s  are a t  o r  below t h e  lower  l i m i t  o f  
d e t e c t i o n .  

On August 8 ,  1980,  r e p r e s e n t a t i v e s  o f  severa l  g roups  i n t e r e s t e d  
i n  groundwater  q u a l i t y  m e t  a t  t he  FMPC w i t h  p e r s o n n e l  from t h e  
E n g i n e e r i n g  and Heal th  & S a f e t y  D i v i s i o n s .  They were h e r e  t o  
l e a r n  a b o u t  p l a n t  o p e r a t i o n s ,  waste h a n d l i n g  and w e l l  sampl ing .  
A s  a r e s u l t  o f  t h e i r  i n t e r e s t ,  a sample o f  groundwater  f o r  NLO 
a n a l y s i s  was o b t a i n e d  from t h e  S o u t h w e s t e r n  Ohio Water Co. 
w e l l f i e l d  n e a r  Ross,  Ohio.  R e s u l t s ,  i n c l u d e d  i n  T a b l e  1, show 
good water q u a l i t y  and do n o t  i n d i c a t e  any  e f f e c t  by p l a n t  
o p e r a t i o n s .  

Great M i a m i  R i v e r  

Flow i n  t h e  Great M i a m i  R i v e r  was above normal  most of t h e  
y e a r ,  a l t h o u g h  n o t  a t  t h e  h igh  l e v e l s  o f  1979.  Below-normal 
f lows  o c c u r r e d  i n  Februa ry  and November. 

Sediment  samples  were c o l l e c t e d  i n  J u n e  and  Oc tobe r .  Uranium 
r e s u l t s  g i v e n  i n  T a b l e  2 i n d i c a t e  p l a n t  o p e r a t i o n s  d i d  no t  
c a u s e  a s i g n i f i c a n t  d e p o s i t i o n  i n  t h e  r i v e r  bed.  



Aqui fe r  Contaminat ion  C o n t r o l  

Storm Sewer O u t f a l l  and Paddy ' s  Run 

Sediment samples  were c o l l e c t e d  i n  June  and October  f rom t h e  
s to rm sewer o u t f a l l  d i t c h  and Paddy ' s  Run. R e s u l t s  are shown 
i n  Table  3. Uranium c o n c e n t r a t i o n s  f o r  t h e  o u t f a l l  d i t c h  and 
P a d d y ' s  Run a r e  above background l e v e l s  bu t  no b u i l d u p  i s  
i n d i c a t e d .  The r e s u l t s  are similar t o  t h o s e  o b t a i n e d  i n  
p r e v i o u s  y e a r s .  Background c o n c e n t r a t i o n s  were found i n  
Paddy ' s  Run above t h e  o n s i t e  r a i l r o a d  b r i d g e .  

Report  Date 

The next  r e p o r t  i s  due F e b r u a r y  1, 1982 .  

M 
KNR : MWB/vvs 

cc :  J .  Far r  
R .  C .  Hea the r ton  
W .  C .  H i l l  
L.  Pennington  
K .  N .  Ross 
W .  W .  Wright 

m. d, /..-.L 
M .  W .  Boback 



Table 1. Well Water Samples, 1980 E 4 4 4 1  - 
mg/L d/m/mL 

Alpha Beta Ra-226 Ra-228' Date pH C1 NO3 s04 U Weltl) 11 n 

1/25/80  7 . 7  51 4 . 0  42 0 . 0 0 5  

8/22/80 7 . 6  48 1 0  4 2  0 . 0 0 3  
4/25/80 7 . 8  52 2 .0  42 0 .001  

12/5/80 7 . 7  4 7  2 .4  42 0 .008  

P- 1 

P-2 

--- --- 
0.004 0.04 
0.002 (0 .02  

1/25/80 .7.5 1 8  1 . 2  11 0.004 

8/22/80 7 . 7  1 7  2 . 5  9 ( 0 . 0 0 3  
4/25/80 7 . 7  1 7  1 . 9  1 2  0 . 0 0 1  

12/5/80 7 . 6  1 8  2 . 5  7 0 .006  

--- --- 
0.005 0 .02  
0.004 0 .02  

--- --- --- 1/25/80 7 . 4  1 2  0 . 9  4 1  (0.003 --- 
0 . 0 0 1  --- 4/25/80 7 . 5  1 2  1 . 7  39 

8/22/80 7 . 6  1 2  1 . 9  36 ( 0 . 0 0 3  0.007 0 . 0 1  
12/5/80 7 . 5  11 1 . 6  33 0 .018  0 . 0 0 5  (0.02 

--- --- --- p- 3 
--- --- 
--- --- 

7 . 4  27  80 87 0 . 0 0 5  --- -- --- -- 0 .007  
7 . 4  27 94 88 0 . 0 0 6  
7 . 5  29  79 85 0 .009  
7 . 5  36 110 9 3  0 . 0 1 1  

--- 
0.014 

0 . 0 2 1  
0.008 

--- 
--- 

0 . 0 0 1  

T-1D 1 /25/80  
4/25/80 
12/5/80 

7 . 5  38 3 .5  58 < 0 . 0 0 3  
7 . 4  28 2 . 9  58 ~ 0 . 0 0 2  
7 . 5  28 1 . 5  38 0 .004  0.005 

T- 3 1/25/80 
4/25/80 
8/22/80 
12/5/80 

7 . 5  2 1  0 . 9  82 0 .004  
7 . 5  2 1  1 . 8  84 0 . 0 0 3  
7 . 5  20 4 . 0  82 0 .006  
7 . 6  20 1 . 4  76 0 . 0 1 0  

--- 
0.02 

(0.02 

--- 
0.012 
0.009 

7 . 4  1 7  5 . 8  64  0.009 

7 . 6  1 6  8 . 9  77 0 .012  
7 . 5  23 4.5 55 0 .018  

7 . 5  18 8 . 2  80 0 .007  

7 . 4  1 8  2 . 1  72 0.006 
7 . 4  1 7  1 . 5  81  0 .002  
7 . 5  1 6  2 . 1  88 0 .010  
7 . 6  1 8  1 . 5  98 0 . 0 0 8  

T- 4 1/25/80 
4/2 5/ 8 0 
8/22/80 
12/5/80 

4/25/80 
8/22/80 
12/5/80 

T- 5 1/25/80 

--- 
0 .021  
0.012 

--- 
0 . 0 2  
0.03 

--e 

0 . 0 1  
0.02 

7 . 8  1 5  0 . 8  23 (0 .003  
7 . 8  1 6  1 . 4  39 0 .002  
7 . 6  1 8  1 . 4  65 0 .008  
7 . 6  1 8  1 . 4  60 0 .004  

T- 8 s  1 /25/80  

8/22/80 
12/5/80 

4/25/80 --- 
0.009 
0.004 



Table 1. Well Water Samples, 1980 (Cont'd.) - 4 4 4 7  L 

mg/L d/m/mL 
Date pH C1 NO, so, U Alpha Beta Ra-226 Ra-22g 

--- --- 0.004 --- 
1.5 12 cO.002 --- --- --- T- 8D 1/25/80 7.8 12 0.7 3 

--- 4/25/80 7.5 12 
8/22/80 7.5 11 1.7 8 0.004 0.002 < 0 . 0 1  
12/5/80 7.6 12 8 0.003 0.003 ~0.02 --- 

--- --- 0.004 --- --- -e- 

T- 9 1/25/80 7.5 21 6.5 79 
4/25/80 7.5 20 4.6 61 0.001 --- 
8/22/80 7.5 17 5.7 73 0.004 0.004 0.013 --- 
12/5/80 7.9 19 7.4 85 0.012 0.016 <0.02 --- 

--- --- T-OAB 1/25/80 7.9 504 3.7 341 C0.003 --- --- --- 4/25/80 8.7 385 5.6 igo 0.001 --- 

--- --- T- CH 1/25/80 7.2 24 10 115 0.005 --- --- --- 4/25/80 7.2 12 17 77 0.001 --- 
8/22/80 7.0 29 14 76 
12/5/80 7.5 74 3.7 262 

0.008 0.004 0.019 --- 
0 . 0 1 1  0.009 CO.02 --- 

0.004 < 0 . 0 0 1  0.007 < 0 . 0 0 1  < 0 . 0 0 1  sw-2 8/11/80 7.5 24 6.8 67 

(1) P: Production well 
T: Test well. S: Shallow D: Deep 
OAB: Well at Old Ad Building. 
CH: Well at Cone House. 
SW-2: Southwestern Ohio Water Co., Collector No. 2, SR-128 



(1) 
T a b l e  2 .  Uranium I n  Great Miami R i v e r  Sediment  

vg u/g  
6/23/80 10/1/80 L o c a t i o n  

R i v e r  m i l e  27.8 A t  water c o l l e c t o r  2 .'4 2 . 4  

R i v e r  mi l e  25.6 Ven ice  b r i d g e  2 .4  2.7 

R i v e r  m i l e  2 4 . 1  FMPC o u t f a l l  2 . 8  1 . 7  

R i v e r  m i l e  2 3 . 3  East bank  a t  b i g  bend 1 . 5  1 . 3  

R i v e r  m i l e  20.8 N e w  B a l t i m o r e  b r i d g e  1 . 5  1 . 4  

R i v e r  m i l e  1 9 . 6  C & O  RR b r i d g e  
u p s t r e a m  f rom P a d d y l s  Run 

R i v e r  mi l e  1 9 . 4  West bank  
downstream f rom P a d d y ' s  Run 

1.1 1 . 9  

2 . 3  1 . 6  

(1) Samples  c o l l e c t e d  f rom r i v e r  bank ,  j u s t  above  w a t e r l i n e .  



- 4 4 4 1  r.2 

T a b l e  3 .  Uranium I n  Sediment From Storm Sewer O u t f a l l  and Paddy ' s  Run 

1 9 7 9  L o c a t i o n  Date ug u/g 

84 O u t f a l l  d i t c h ,  1 5  f t .  down- 6 / 1 4  380 6 / 2 3  
stream from o u t f a l l  weir 

81  11/15 109  10/1 

O u t f a l l  d i t c h  a t  cons t ruc -  6 /14  2 9  
t i o n  r o a d  c u l v e r t  

11/15 7 8  

6 / 1 4  1 4  

1 1 / 1 5  1 . 2  

O u t f a l l  d i t c h  a t  Paddy's  Run 

O f f s i t e .  Paddy ' s  Run a t  6 /14  1 4  
Wi l l ey  Road b r i d g e ,  

SS o u t f a l l  d i t c h  mouth 
800 f t  downstream from 11/15 1 . 7  

O n s i t e .  Paddy ' s  Run ups t ream 6 / 1 4  523 
f rom o u t f a l l  d i t c h  mouth 

11/15 1 5  

O n s i t e .  Paddy ' s  Run ups t ream 6 / 1 4  

11/15 
o f  FMPC r a i l r o a d  b r i d g e  

1 . 2  

1 . 3  

6 / 2 3  94  

10/1 20 

6 / 2 3  2 2  

10/1 15 

6 / 2 3  7 . 2  

10/1 30 

6 / 2 3  27  

10/1 7 . 5  

6 / 2 3  

10/1 

2 . 1  

2 . 9  



O l d  Ad Building Well 
2900 ft from Test Well 1s- 

TEST WELL AND PRODUCTION WELL LOCATIONS 
S c a l e :  1 inch = 500 ft 

11- 
Test 



REPORT TO THE MANAGER 

ITEM : Aquifer Contamination Control  

Prepared  by: R. B. Weidner 

2/25/82 

- 4 4 4 7  4 

P r e s e n t  S t a t u s :  

T e s t  Wells and Production Wells 

Resu l t s  of  water  samples from t h e  T e s t  and Production w e l l s  show no changes from 
previous  years .  
i n  November b u t  t h i s  w a s  caused by s u r f a c e  w a t e r  e n t e r i n g  because t h e  pump w a s  n o t  
o p e r a t i n g  between June and November. 
t r a t i o n  i n  pumped samples i s  about  normal. 

The n i t r a t e  concen t r a t ion  i n  T e s t  W e l l  1s appears  t o  have decreased 

Subsequent samples show t h e  n i t r a t e  concen- 

The high n i t r a t e  concen t r a t ion  i n  TW5is  a l s o  due t o  n o t  pumping TW 1s during t h e  
June t o  November per iod .  Th i s . a l lowed  t h e  normally h igh  n i t r a t e  i n  TW 1 t o  reach 
TW 5. 
TW 5 has  been reduced t o  i t s  normal level .  

Samples taken a f t e r  pumping w a s  resumed show t h e  n i t r a t e  concent ra t ion  i n  

A t  some w e l l s  t h e  r a d i o a c t i v i t y  appears  t o  have increased  s l i g h t l y .  This  is  due 
t o  a combination of more p r e c i s e  a n a l y t i c a l  technique,  improved a n a l y t i c a l  i n s t r u -  
ments ,  and being able to use  a l a r g e r  sample. 
levels wi th  some assurance.  The numbers on t h e  tables r e f l e c t  t h i s  improved 
s e n s i t i v i t y .  

W e  can now d e t e c t  lower a c t i v i t y  

The w a t e r  sample c o l l e c t e d  from t h e  Southwest Ohio Water Company c o l l e c t o r  2 
showed no changes from l a s t  y e a r s  sample. 

Great M i a m i  River 

F l o w  i n  t h e  Great M i a m i  R iver  w a s  below normal during t h e  f i r s t  three months of 
1981. The r e s t  of t h e  y e a r  flow w a s  normal o r  above. 

Sediment samples were c o l l e c t e d  i n  J u l y  and October. Uranium r e s u l t s  show t h a t  
p l a n t  ope ra t ions  d i d  n o t  cause  a s i g n i f i c a n t  depos i t ion  i n  t h e  r i v e r  bed. In  
fac t ,  t h e  uranium concen t r a t ion  i s  q u i t e  v i s i b l y  l o w e r  t han  comparative samples 
taken  previous ly .  Changes i n  t h e  r i v e r  bank have been s i g n i f i c a n t  t h i s  year a t  
t h e  sampling loca t ion  a t  River M i l e  19.6 due t o  t h e  excavat ion  of g r a v e l  j u s t  
downstream, which could account  f o r  t h e  incons is tency  of  t h e  r e s u l t s  a t  t h i s  
l o c a t i o n  wi th  previous r e s u l t s .  

Storm Sewer O u t f a l l  and Paddy‘s  Run 

Sediment samples w e r e  collected i n  J u l y  and October from t h e  o u t f a l l  d i t c h  and 
Paddy’s Run. Uranium concen t r a t ions  are about t h e  same levels as i n  previous 
yea r s .  There does no t  appear t o  be any bui ldup of uranium i n  t h e  o u t f a l l  d i t c h  
or c reek .  Only background concen t r a t ions  of uranium w e r e  found upstream of t h e  
p i t  area. 



Aquifer  Contamination C o n t r o l  
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Report Date 

The next  r e p o r t  i s  due February 1, 1983. 

R. B. Weidner 

KNR/vvs 

a t t a c h .  

cc: M. W. Boback 
J. Farr 
W. C. H i l l  
L. Pennington 
K. N .  Ross 
W .  W .  Wright 

c .  a 4 4  



Old Ad B u i l d i n g  Well 
2900  ft from Test Well 1s- 

i 

TEST WELL AND PRODUCTION WELL LOCATIONS 
Scale :  1 inch = 500 ft 

'11- 
Test 

tB 
PROD. WELL NO. 3 
Il3.bl.Y 
E3.a.a 
a. PP.84' 



Table 1. Well Water Samples, 1981 4 4 4 7  0 (I 

_ _ _ ~  

Well Date mg/L d/m/mL 

No. 1981 pH Ra-228 U Alpha Beta Ra-226 c1 N03 s04 

P- 1 

P-2 

P- 3 

T- 1s 

T- 1D 

T- 3 

T- 4 

T- 5 

T-8S 

1/9 7.7 
4/24 7.8 
8/7 7..6 
11/20 

1/9 7.5 
4/24 7.6 
8/7 7.5 
11/20 7.7 

1/9 7.6 
4/24 7.5 
8/7 7.5 
11/20 7.6 

1/9 7.5 

8/7 
4/24 7.6 

11/20 7.5 
12/17 --- 

1/9 7.4 
4/24 7.6 
8/7 7.5 
11/20 7.5 

1/9 7.6 
4/24 7.5 
8/7 7.4 
11/20 7.5 

1/9 7.5 
4/24 7.5 
8/7 7.5 
11/20 7.5 

1/9 7.5 
4/24 7.5 
8/7 7.5 
11/20 7.4 

1/9 7.8 
4/24 7.6 
8/7 7.5 
11/20 7.7 

--- --- 49 6.0 40 <0.003 <O. 008 <O. 029 
39 3.2 32 <0.003 . C0.006 <O. 033 
39 . 4.9 39 <0.003 <O. 013 0.028 

--- --- 
--- --- 

NO Electric 

17 1.8 
18 2.4 
18 1.6 
18 1.1 

11 2.3 
10 1.4 
11 0.8 
11 1.5 

34 100 
33 80 

No Pump 
24 
-- 

22 
31 
26 
25 

20 
19 
20 
21 

25 
22 
19 
23 

18 
21 
21 
26 

18 
23 
24 
23 

9.2 
--- 

3.4 
2.0 
2.1 
1. 6 

2.5 
1.4 
1.3 
1.8 

2.6 
12 
11 
3.7 

2.2 
1.4 
5.4 
35.1 

1.9 
1.5 
2.1 
1.4 

6 0.008 
5 0.006 
8 C0.003 
7 C0.003 

32 C0.003 
31 <0.003 
36 C0.003 
33 c0.003 

90 0.004 
85 0.006 

37 <0.003 
80 C0.003 
54 C0.003 
52 C0.003 

70 0.005 
74 0.004 
94 0.003 
88 0.004 

54 0.008 
76 0.007 
75 0.007 
69 0.009 

98 0.004 
82 <0.003 
77 0.008 
81 0.008 

38 0.003 
49 0.014 
76 C0.003 
53 C0.003 

<o. 012 
<O. 006 
<o. 002 
<o. 002 

<o. 011 
0.009 

<o. 012 
<O. 006 

0.014 
<o. 010 

0.012 
----- 

O f  009 
<O. 006 
<O. 006 
<O. 004 

0.013 
0.010 

<O. 016 
0.010 

0.011 
0.010 
0.010 
0.015 

0.008 

0.010 
0.018 

<13.006 
0.018 
0.009 
0.005 

<o. 01 

<O. 03 
(0.028 
<O. 044 
<O .008 

<O. 035 
<o. 019 
(0.022 
<o .019 

0.027 
0.068 

0.028 
----- 

<O. 028 
<O. 016 
0.037 
0.027 

<O. 035 
0.040 
0.056 
0.020 

0.091 
0.019 
0.028 
0.028 

<O. 027 
0.025 

<O. 041 
0.039 

<O. 006 
0.052 
0.030 
C0.013 

I.' ,I& 



T a b l e  1, Cont 'd.  W e l l  Water Samples ,  1981 

W e l l  Date mg/L d/m/mL 

N o .  1981 pH U Alpha Beta Ra-226 Ra-228 c1 N03 s04 

T-8D 

T-9 

T-OAB 

T-CH 

sw-2 

1/9 7.5 12 1 .4  7 C0.003 <O. 008 
4/24 7.5 12 1 . 3  7 C0.003 <O. 005 
8/7 7.4 1 3  1 . 3  8 0.004 0.009 

11/20 N o  Sample 

1/9 

8/7 7.6 20 
4/24 7.8 19 - 8.0 6 3  0.005 0.016 

2.2 75 0.004 0 . 0 1 1  
11/20 8.8 20 1 . 5  67 0.006 0.014 

1 /9  6.5 576 9.8 795 0.008 0.086 

817 6 . 5  687 9.6 808 C0.003 0.023 
4/24 6 .8  593 7 . 3  793 C0.003 <o. 0 1  

11/20 7.2 697 6 . 1  673 0.007 <0.020 

1/9 7.2 76 2 .3  265 0.006 0.016 
14 4 1  0.011 0.036 4/24 7.4 3 

8/7 7 . 1  . 37 8.7 1 5 3  0.005 0.015 
11/20 7.4 65 2.2 252 0.015 0.021 

10/22 7.3 2 8  3.6 6 8  C0.003 <o. 002 

(1) P: Product ion  w e l l .  
T: T e s t  w e l l .  S :  Shal low 
OAB: W e l l  a t  Old A d  B u i l d i n g .  
CH: W e l l  a t  Cone House 

<o. 009 
<o. 019 

0.049 

<O. 014 
0 .) 040 
0.015 

0.076 
0.081 
0.144 
0.094 

<0.021 
0.040 

* 0.044 
0.015 

0.010 

D: Deep 

SW-2: Southwest Ohio Water Company C o l l e c t o r  N o .  2 ,  SR-128. 

(1) T a b l e  2. Uranium i n  Great M i a m i  River Sediment 

L o c a t i o n  
l.lg U/g 

7/14/81 10/29/81 

River m i l e  27.8 A t  water collector 2.0 

R i v e r  m i l e  24.1 FMPC o u t f a l l  2 . 1  
River m i l e  23.3 E a s t  bank a t  b i g ' b e n d  1.1 
River m i l e  20.8 N e w  Baltimore bridge 2.0 

River m i l e  25.6 Venice b r i d g e  C0.6 

River m i l e  19.6 C&O RR b r i d g e ,  upstream from 3.8 

River m i l e  19.4 West bank,  downstream from 1.8 
Paddy's  Run 

Paddy's  Run 

1.1 
1 . 2  
1.1 
1 . 2  
1 . 9  
2.5 

1 . 4  

(1) Samples collected from r ive r  b a n k ,  j u s t  above w a t e r l i n e .  



Table 3. Uranium in Sediment from Storm Sewer Outfall and Paddy's Run -- 44 4 1. m 

Location 
1981 1980 

Date P9 U/g Date pg U/g 

Outfall ditch, 15 ft downstream from 
outfall weir 

7/14 

10/29 

300 6/2 3 84 

20 10/1 81 

Outfall ditch at construction road culvert 7/14 23 6/2 3 94 

10/29 39 10/1 20 

Outfall ditch at Paddy's Run 7/14 11.6 6/2 3 22 

10/29 21 10/1 15 

Offsite. Paddy's Run at Willey Road bridge, 7/14 3.6 
800 ft downstream from SS outfall ditch 10/29 28 
mouth 

6/2 3 7.2 
10/1 30 

Onsite. Paddy's Run upstream from outfall 7/14 8. I 6/23 27 
ditch mouth 

10/29 32 10/1 7.5 

Onsite. Paddy's Run upstream of FMPC 7/14 1.5 6/2 3 2.1 
railroad bridge 

10/29 2.7 10/1 2.9 

Paddy's Run, west of Testwell #9 10/29 10.5 



REPORT TO THE MANAGER 

ITEM : Aquifer Contamination Control 

Prepared by: R. B. Weidner 

'4447 - PRESENT STATUS 

T e s t  Wells and Production W e l l s  

Two new w e l l s  ( N o s .  10 and 11) w e r e  added t o  t h e  system dur ing  1982. Test  W e l l  
No .  10 is loca ted  near  t h e  Product ion Area fence e a s t  of t h e  chemical p i t s .  
T e s t  r e s u l t s  from t h i s  l o c a t i o n  show e leva ted  l eve l s  when compared with the  
r e s u l t s  from the  o t h e r  tes t  w e l l s .  This could i n d i c a t e  t h a t  t h e  aqui fe r  is 
being contaminated by t h e  chemical p i t s  which a r e  loca ted  w e s t  of t h i s  t e s t  
wel l .  T e s t  Well N o .  11 i s  loca ted  w e s t  of t h e  chemical p i t s  and only had back- 
ground l e v e l s  of t he  contaminants measured. The flow of water i n  t h i s  aqu i f e r  
has .general ly  been thought t o  be from t h e  northwest t o  t h e  southeas t  b u t - t h i s  
may not  be t h e  case a t  t h i s  par t  of t h e  aqu i f e r .  Addit ional  t es t  wel l s  may have 
t o  be i n s t a l l e d  t o  t h e  n o r t h e a s t  and east of T-10 t o  determine i f  t h e r e  is a 
problem and t o  what e x t e n t  it e x i s t s .  

The high r e s u l t s  from T-9 on 8/27/82 can be a t t r i b u t e d  t o  a contaminated sample. 
The pump w a s  no t  opera t ing  and t h e  sample was co l l ec t ed  by dipping it o u t .  When 
t h e  pump w a s  repa i red ,  a d d i t i o n a l  samples were co l l ec t ed  on 8/31/82 and 9/10/82. 
Resul ts  of t hese  samples w e r e  t y p i c a l  of previous r e s u l t s  and were a t  background 
l e v e l s .  

O f f s i t e  Wells 

Monthly sampling of o f f s i t e  w e l l s  began i n  February i n  1982. Samples were col-  
l e c t e d  a t  fourteen we l l s ,  mostly loca ted  south of t he  s i te .  Four loca t ions  
showed above-background l e v e l s  of uranium; a l l  concentrat ions were below cu r ren t  
U.S. NRC and DOE s tandards f o r  uranium i n  su r face  water i n  uncontrol led a reas .  
Nitrate concentrat ions were more va r i ab le  with a l l  r e s u l t s  below t h e  OEPA 
dr inking  water s tandard on a n i t r a t e -n i t rogen  bas is .  

Great M i a m i  River 

Flow i n  t h e  Great Miami R i v e r  w a s  above normal during the f i r s t  q u a r t e r  of t he  
year .  The r e s t  of t h e  yea r  t h e  flow w a s  normal or s l i g h t l y  g r e a t e r .  

Sediment samples were c o l l e c t e d  i n  August and October. The uranium concentrat ion 
of t hese  samples i s  wi th in  t h e  normal range of previous samples. The samples 
obtained above t h e  o u t f a l l  t o  t h e  river have e s s e n t i a l l y  t h e  same uranium content  
as those obtained below t h e  o u t f a l l .  This i nd ica t e s  t h a t  p l a n t  operat ions d id  
no t  cause a s i g n i f i c a n t  depos i t i on  i n  the  stream bed. 

S torm Sewer Ou t fa l l  and Paddy's Run 

Sediment samples from t h e  o u t f a l l  d i t c h  and Paddy's Run were wi th in  the  normal 
range except a t  t w o  l oca t ions .  The samples taken j u s t  above and below the  storm 
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sewer outfall ditch were higher than expected. Both sets of these samples were 
taken during a single dry period from sediment at the bottm of a former pond or 
depression in the creek bed. The relatively high concentration may be a result 
of water filtering through the sediment leaving particulates behind and evapora- 
tion of water in a pond causing concentration of dissolved material in the water 
Samples taken above the pit area showed only background concentrations. 

Report Date 

The next report is due February 1, 1984. 

*' J R. B. Weidner 

RBW :KNR: DAI?/WS 

attach. 

cc: M. W. Boback 
J. Farr 
W. C. Hill 
L. Pennington 
K. N. ROSS 

W. W. Wright 
D. A. Fleming 
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.D 4447 - 
Table 1. Well Water Samples, 1982 

Well Date mg/L d/m/mL 
Ra-228 U Alpha Beta Ra-226 No. (1) 1982 pH c1 N03 s04 

P- 1 

P-2 

P-3 

T- 1s 

T-1D 

T- 3 

T- 4 

T- 5 

1/29 7.4 
4/30 7.8 
6/25 --- 
8/27 7.9 
11/19 7.6 

1/29 7.5 
4/30 7.9 
6/25 --- 
8/27 7.6 
11/19 7.6 

1/29 7.5 
4/30 8.0 
6/25 --- 
8/27 7.6 
8/31 --- 
11/19 7.5 

1/29 7.3 
4/30 7.8 
6/25 --- 
8/27 7.6 
8/31 --- 
11/19 7.4 

1/29 7.4 
4/30 7.9 
6/25 --- 
8/27 7.6 
11/19 7.4 

1/29 7.4 
4/30 7.9 
6/25 --- 
8/27 7.6 
11/19 7.4 

1/29 7.4 
4/30 7.8 
6/25 --- 
8/27 7.7 
11/19 7.4 

1/29 7.4 
4/30 7.9 
6/25 --- 
8/27 7.6 
8/31 --- 
11/19 7.5 

44 

37 

35 
55 

18 
16 

18 
16 

11 
11 

13 

12 

32 
29 

30 

33 

24 
25 

31 
25 

19 
21 

21 
21 

25 
21 

21 
23 

18 
18 

19 

17 

-- 

-- 

-- 
-- 

-- 

-- 

-- 

-- 

-- 

-- 
-- 

15 

10 -- 
0.6 
5.1 

5.3 
2.1 

0.4 
1.7 

3.5 
2.2 

0.4 
0.8 
0.9 

-- 

-- 

52 
45 

38 
37 
37 

-- 

3.4 
2.3 

0.9 
3.6 

1.5 
1.8 

-- 

-- 
15 
0.9 

5.7 
15 

15 
11 

-- 

1.1 
0.7 

0.9 
0.8 
1.8 

-- 

47 

45 

53 
59 

-- 

-- 
9 

-- 
9 .  
6 

35 
39 

42 

38 

88 
85 

88 

93 

38 
22 

28 
43 

87 
82 

74 
86 

-- 

-- 

-- 

-- 

-- 

-- 

6 1- 
60 

74 
64 

77 
76 

83 

77 

-- 

-- 
-- 

0.0007 

--- 
.0007 
.0006 
.0009 

-0005 

.0005 
-0016 
.0005 

.0006 

.OOll 

.0005 

.0005 
-0038 

.0081 

.0086 

.0075 

.0086 

.0096 

.0019 

-0008 
,0006 
.0010 

.0035 

-0042 
.0063 
.0031 

. OG66 

.0065 
-0063 
-0078 

.0055 

.0054 

.0049 

.0044 

.0044 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

0.005 
--- 
.003 
-008 
.005 

.004 

<. 001 
.006 
-002 

-002 

.002 

.OOl 

.007 

.016 

-013 
.013 

.014 

.008 

.OOl 
-002 
.005 

.004 

.006 

.008 

.009 

.010 

.009 

.008 

. OC9 

.016 

-008 
.007 

.011 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

0.008 
--- 
.006 
.005 
.007 

-005 

-001 
.005 
.002 

.004 

.003 
-005 

* 010 

.046 

.030 
-031 

.083 

.012 

.003 

.004 

.004 

-006 

.OlO 

.OlO 
-012 

.015 

.011 

.OlO 

.Oll 

-017 

.011 

.012 

.Oil 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 



6 4447 c. 

T a b l e  1, Cont 'd.  W e l l  Water Samples, 1982 

W e l l  Date mg/L d/m/mL 

No - U Alpha B e t a  Ra-226 Ra-228 c1 N03 s04 (1) 1982 p H  

T- 8 

T-8D 

T-9 

T-10 

T-11 

T-OAB 

T-CH 

1/29 7.7 
4/30 7.7 

8/27 7.5 
11/19 7.5 

6/25 --- 

4/30 7.8 
6/25 --- 
8/27 7.6 

11/19 7.5 

1/29 8 .3  
4/30 8.3 
6/25 --- 

*8/27 8.0 
8/31 --- 
9/10 --- 

11/19 7.5 

4/1 6 .7  
4/30 7.5 
6/25 --- 
8/27 7.1 

11/29 6 .8  

4/30 7.9 
6/25 --- 
8/27 7.8 

11/19 7.5 

1/29 7.6 
4/30 7.8 
6/25 --- 
8/27 7.4 

11/19 6.9 

1/29 7.4 
4/30 7.9 
6/25 --- 
8/27 7 .2  

11/19 7.6 

23 1.9 
2 3  1.9 

23 0.5 
22 2 ..9 

-- -- 

1 3  0.5 

1 3  0.5 
14 1 .3  

-- -- 

19 2.7 
18 1.0 

2 1  1.1 
-- 12.5 

23 11.9 

-- -- 

-- -- 

118 830 
1 1 2  1430 

92 1026 
96 918 

-- -- 

23 3.1 
-- -- 
22 2 . 1  
2 1  1 . 2  

616 8.9 
658 7.1 

667 .7.0 
626 6.4 

-- -- 

32 4 1  
17  30 

58 8.0 
66 2.6 

-- -- 

*Sample pump n o t  ope ra t ing .  Dipped 

(1) P: Product ion  w e l l .  
T: T e s t  w e l l .  S: Shallow 
OAB: W e l l  a t  O l d  Ad Building.  
CH: W e l l  a t  Cone House. 

36 
90 

88 
86 

8 

8 
7 

62 
49 

60 

-- 

-- 

-- 
-- 
-- 
73 

808 
805 

779 
799 

83 

80 
105 

639 
615 

665 
676 

87  
69 

22 3 
272 

-- 

-- 

-- 

-- 

0.0003 

,0016 
.0012 
.0009 

--- 

--- 
-0008 
.0006 
.0007 

.043 

.0040 

.097 
-0018 
.0018 
-0020 

.026 

.027 
-018 
.028 

--- 

--- 

--- 
.0006 
.0006 
.0002 

.0032 

.015 

.0018 

.0016 

.0046 

.0076 

.0054 

.0114 

--- 

--- 

sample , probably 

D: Deep 

0.002 

.003 

.004 

.003 

--- 

--- 
. O O l  
.002 
.004 

.072 

.008 
-145 
.003 
.003 
-004 

.054 

.065 
-077 
.056 

--- 

--- 

--- 
.002 
.002 
. O O l  

.002 

.023 

.005 

.003 

.009 

.015 
-013 
.020 

--- 

--- 

0.004 

.004 

.006 

.005 

--- 

--- 
-003 
.002 
.003 

.046 

-011  
.075 
.007 
.007 
-024 

-08  

-081  
.066 
-065 

--- 

--- 

--- 
.004 
.006 
-003 

.061 

-066 
.065 
.062 

.016 

.012 
,010 
.008 

--- 

--- 

contaminated. 

I-' 1 5 4: 



* Table 2. O f f s i t e  W e l l  Results, 1982 

BHMHP 

BLK 

BPH 

DE 

DG 

DS 

HK 

J S  

KY 

MC-N 

MC-S 

Mvm 
RE 

WK 

2/10 - 
1.2 

0.6 

0.9 

1.0 

--- 
520 

2 40 
--- 
1.7  

55.0 

50.0 

0.9 

0.6 

0.8 

3/29 

0.9 

1.6 

1.0 

0.8 

- 

--- 
410 

240 
--- 
1 .3  

--- 
69.0 

0.8 

0.3 

0.9 

4/22 

1 .3  

1.8 

0.8 

0.9 
--- 

450 

2 80 
--- 
1.6 
--- 

71.0 

1.0 

0.3 

1.6 

5/2 1 

1 .3  

1 . 4  

1 . 2  

0.9 

- 

--- 
4 50 

3 10 
--- 
1 .9  
--- 

75.0 

1 .0  

0.7 

1.6 

Uranium pg/Li te r  

6/18 

1.3 

1.6  

1.1 

0.9 

- 

--- 
440 

2 50 
--- 
2.0 
--- 

78.0 

0.7 

0.6 

1 . 2  

7/30 

0.9 

1.8 

1.0 

1.1 

1.7 

- 

440 

270 
--- 

2.0 
--- 
99.0 

0.8 

0.4 

1.0 

8* - 
1.1 

1.6 

0.9 

1.0 

470 

234 

0.5 

1.8 

46.0 

0.7 

0.5 

1.0 

9/23 

0.7 

1.1 

0.6 

0.5 

480 

2 38 

1.3 

61.0 

0.5 

0 .1  
--- 

10/28 

0.7 

1.3 

0.7 

0.5 

-. 

--- 
4 98 

280 

0.1 

1.3 
--- 
--- 
0.4 

0.2 

0.6 

12/5 

0.8 

1 . 2  

0.7 

0.5 

- 

--- 
502 

220 

0.1 
--- 
--- 

54.1 

0.4 

0.2 
--- 

12/29 

0.4 

1 . 2  

0.6 

0.5 

-- - 
554 

230 

0 .1  

1.1 
--- 

65.5 

0.3 

0 .1  

0.6 

*Samples a t  t h e s e  w e l l s  were c o l l e c t e d  on d i f f e r e n t  days in August by USGS as part  of a 
s tudy  they  w e r e  conducting for NLO, Inc. 



T a b l e  

BHMHP 

BLK 

BPH 

DE 

DG 

DS 

HK 

J S  

KY 

MC-N 

MC- S 

MVRM 

RE 

WK 

3 .  O f f s i t e  W e l l  

2/10 

2 .2  

6 .1  

2 .8  

3.5 

- 

--- 
15.0 

7.5 
--- 

15.0 

4 . 1  

2.6 

4.0 

2.4 

22.0 

3/2 9 

3.3 

9.5 

1.9 

1.7 

- 

--- 
15.3 

7.0 
--- 

21.0 

--- 
2.0 

1.5 

2.6 

21.6 

Resul t s ,  1982 

Nitrate  Mill igram per L i t e r  (mg/L) 

4/22 5/21 

4 . 0  6.4 

16.2 23.7 

2.5 1.5 

1 . 2  1 .2  

- - 

--- --- 
16.5 16.0 

7.3 9.7 
--- --- 

21.6 20.0 

--- --- 
2.5 2.8 

0.8 0.9 

2.2 2 .2  

15.5 1 7  .O 

6/18 

2 . 1  

17.3 

0.9 

2 . 8  

- 

--- 
17.5 

11.4 
--- 

13.6 

--- 
2.4 

1.0 

2.5 

13.9 

8*  7 / 3 0  - 
15.0 31.4 

12.5 6.4 

1 . 2  0.3 

0.8 0.7 

6.3 

18.6 16.7 

11.6 12.0 

5.6 

11.7 14.3 

--- 

--- 

--- --- 
2.2 2.0 

0.7 1 . 2  

2 . 1  1 .6  

11.6 1 1 . 2  

9/2 3 

0.9 

3.8 

0.6 

0.8 

- 

--- 
16.7 

12.0 

5.5 

15.9 

--- 
3.1 

0.6 

1.5 
--- 

10/28 

3.0 

6 . 1  

0.9 

0.6 
--- 

15.3 

12.5 

6.0 

18.8 

--- 
2.0 

0.9 
--- 

13.6 

12/5 

4.2 

10.2 

2.0 

3.3 

- 

--- 
15.3 

10.9 

2.9 
--- 
--- 
1.6 

2 . 1  

2.6 

--- 

12/29 

5.2 

17.0 

1.1 

1.9 
--- 

13.6 

11.5 

2 . 8  

15.3 

--- 
1.1 

1 . 3  

2 . 7  

9.2 

*Samples a t  these  we l l s  w e r e  c o l l e c t e d  on d i f f e r e n t  days i n  August by USGS as par t  of a 
s tudy  they  were conducting f o r  NLO, Inc .  
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' Table 4. Uranium in Great Miami River Sediment") 1982 

~ o c  ati on 
ug u/s 

8/12/8 2 10/19/82 
~ ~~ ~ ~~ 

River mile 27.8 At water collector 3.2 2.2 

River mile 25.6 Venice bridge 2.5 2.5 

River mile 24.1 FMPC outfall 6.0 4.7 

River mile 23.3 East bank at big bend 2.2 3.2 

River mile 20.8 New Baltimore bridge 2.2 2.9 

River mile 19.6 C&O RR bridge, upstream from 2.3 1.8 

Paddy's Run 

River mile 19.4 West bank, downstream from 3.9 2.1 

Paddy's Run 

(1) Samples collected from river bank, just above waterline. 

Table 5 .  Uranium in Sediment from Storm Sewer Outfall and Paddy's Run 

Location 
1981 1982 

Date l.lg U/g Date 1-lg u/g 

Outfall ditch, 15 ft downstream from 7/14 

10/29 
outfall weir 

Outfall ditch at construction road 7/14 

10/29 
culvert 

Outfall ditch at Paddy's Run 7/14 

10/29 

PR 3 Offsite. Paddy's Run at Willey Road 7/14 
bridge,800 ft downstream from SS 
outfall ditch mouth 10/29 

PR 2 Onsite. Paddy's pun upstream from 7/14 

10/29 
outfall ditch mouth 

PR 1 Onsite. Paddy's Run upstream of 7/14 
FMPC railroad bridge 

10/29 

PR 4 Paddy's Run, west of Testwell #9 10/29 

300 

20 

23 

39 

11.6 

21 

3.6 

28 

8.1 

32 

1.5 

2.7 

10.5 

8/12 

10/19 

8/12 

10/19 

8/12 

10/19 

8/12 

10/19 

8/12 

10/19 

8/12 

10/19 

8/12 

10/19 

14 7 

86 

57 

40 

82 

136 

32 

117 

362 

240 

3.6 

2.6 

11 

10 h 5 i  
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REPORT TO THE MANAGER 

ITEM: AQUIFER CONTAMINATION CONTROL 2/8/84 

Prepared by: R. B. Weidner 

PRESENT STATUS 
’- 4 4. 4 I 

Gj” 

T e s t  W e l l s  and Production Wells 

The r e s u l t s  of  t h e  q u a r t e r l y  sampling of t h e  t es t  w e l l s  and t h e  product ion 
w e l l s  du r ing  1983 are  given i n  T a b l e  1 and t h e  l o c a t i o n s  of t h e s e  w e l l s  are 
shown on F igure  1. The r e su l t s  are c o n s i s t e n t  with those  ob ta ined  las t  year  
a t  each location. Of t h e  w e l l s .  sampled, t e s t  w e l l  10,  i n s t a l l e d  dur ing  
1982, showed t h e  h ighes t  l e v e l s  of  n i t r a t e s ,  s u l f a t e s ,  uranium, g r o s s  a lpha ,  
and gross beta,  as w e l l  a s  t h e  l o w e s t  pH. This we l l  i s  l o c a t e d  between t h e  
p i t  area and t h e  P lan t  1 Pad a long  t h e  Product ion Area s e c u r i t y  fence .  The 
product ion  w e l l s  and test w e l l s  1 - D ,  8-D, 8-S, and 11 showed no s i g n i f i c a n t  
evidence of contaminat ion.  Curren t  p l a n s  c a l l  f o r  t h e  i n s t a l l a t i o n  of one 
a d d i t i o n a l  tes t  w e l l  east of t h e  product ion  area t o  ga in  informat ion  about 
contaminat ion seen  i n  tes t  w e l l  10 samplings,  one w e l l  t o  r e p l a c e  t h e  c u r r e n t  
Old Adminis t ra t ion  w e l l ,  and t w o  w e l l s  i n  t h e  southwest area of  t h e  s i t e  i n  
t h e  area near  t h e  storm sewer o u t f a l l  d i t c h  t o  t r a c e  o f f s i t e  contaminat ion.  

O f f s i t e  Wells 

Monthly samples w e r e  c o l l e c t e d  from twelve o f f s i t e  wells as a con t inua t ion  
of t h e  sampling work s t a r t e d  i n  1982. I n  a d d i t i o n ,  n ine  more w e l l  sampling 
l o c a t i o n s  were added t o  t h e  monthly sampling program i n  August, 1983, t o  
provide  more complete coverage around t h e  FMPC s i t e  per imeter .  The uranium 
and n i t r a t e  r e s u l t s  f o r  t h e s e  twenty-one w e l l s  are presented  i n  Tables 2 
and 3 r e s p e c t i v e l y ,  and t h e  w e l l  l o c a t i o n s  are shown on F igure  2 .  Resul ts  
ob ta ined  w e r e  c o n s i s t e n t  wi th  t h o s e  r epor t ed  i n  1982 f o r  t h e  o r i g i n a l  se t  
of  twelve w e l l s .  Three of t h e s e  l o c a t i o n s  showed above-background l e v e l s  
of uranium, and a l l  concen t r a t ions  were below cu r ren t  U . S .  NRC and DOE 
s t anda rds  f o r  uranium i n  su r face  w a t e r  i n  uncontrol led a r e a s .  A l l  n ine of  
t h e  w e l l s  added t o  t h e  program i n  August, 1983, showed uranium concentra-  
t i o n s  c o n s i s t e n t  with background concen t r a t ions .  N i t r a t e  leve ls  f o r  a l l  
l o c a t i o n s  ranged from <0.5 mg/L t o  80 mg/L, wi th  t h e  h igher  levels probably 
r e l a t e d  t o  a g r i c u l t u r a l  a c t i v i t i e s .  

Great M i a m i  River  

Samples of sediment from t h e  Great M i a m i  River w e r e  c o l l e c t e d  du r ing  June 
and October, 1983, and these  r e s u l t s  are presented  i n  Table 4. The uranium 
concen t r a t ion  of t h e s e  samples is  wi th in  t h e  normal range of prev ious  
samples. Uranium concent ra t ions  above and below t h e  FMPC o u t f a l l  and t h e  
mouth of Paddy’s Run d i d  not  show important  d i f f e r e n c e s  and t h i s  i n d i c a t e s  
t h a t  p l a n t  ope ra t ions  d i d  no t  cause  a s i g n i f i c a n t  depos i t i on  i n  t h e  r i v e r  bed. 
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Paddy's Run and Storm Sewer Outfall 

The results of analyses of sediment samples collected in 1983 from Paddy's 
Run and from the Storm Sewer Outfall Ditch are presented in Tables 5 and 6, 
respectively, along with a comparison with 1982 results. Background con- 
centrations of uranium were present in the samples collected from Paddy's 
Run upstream of the FMPC railroad bridge which is located upstream of all 
production and waste management activity. 
were present in the other stream and outfall samples consistent with the 
uranium activities on the site. Most locations showed uranium concentra- 
tions similar t o ,  or slightly higher than, 1982. 

Elevated uranium concentrations 

Groundwater Study at the FMPC and Vicinity 

There were four proposals submitted in response to the NLO, Inc. Request 
for Proposal No. S-1094, "Groundwater Study at the FMPC and Vicinity" by 
the following consultants: 

1. Acres American, Inc., Buffalo, N.Y. 
2. Dames & Moore, Cincinnati, OH. 
3. Environmental Systems Corp., Knoxville, TN. 
4. Soil & Material Engineers, Inc., Cincinnati, OH. 

These proposals were reviewed and evaluated by a 5-member committee. 
of the offerors has attended a negotiating session with FMPC personnel to 
discuss their proposals. February 15, 1984 (@ 3 : O O  P.M.) has been set as 
the deadline for the submission of their "Best and Final Offer." Completion 
of the internal review of these documents is expected by February 24, 1984. 
The Price Negotiation Memorandum will be ready to be forwarded to DOE-OR0 
during the week of February 26. 

Report Date 

Each 

The next report is due February 1, 1985. 

c2i#G?wJ 
R. B. Weidner 

RBW : DAF/ws 

attach. 

cc: M. W. Boback 
J. Farr 
W. C. Hill 
L. Pennington 
K. N. Ross 
w. w. Wright 
D. A .  Fleming 
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Figure 2 .  

FMPC OFFSITE WELL SAMPLING LOCATIONS 
-444% 

x: location of sampled wel l  



T a b l e  1. Ons i t e  Well Water R e s u l t s  - 1983 

W e l l  D a t e  mg/L d/m/mL 

N o .  1983 pH C1 NO3 SO4 U Alpha Beta Ra-226 Ra-228 

P-1 

P-2 

P- 3 

T-1S 

T- 1 D  

T- 3 

T- 4 

T- 5 

1 / 2 1  
4/29 
8 /31  
9/30 
10/28 

1 / 2 1  
4/29 
8/31 
9/30 
10/28 

1 / 2 1  
4/29 
8/31 
9/30 
10/28 

1 / 2 1  
4/29 
8 /31  
9/30 
10/28 

1 / 2 1  
4/29 
8/31 
9/30 
10/28 

1 / 2 1  
4/29 
8 /31  
9/30 
10/28 

1 / 2 1  
4/29 
8 /31  
10/3 
10/28 

1 / 2 1  
4/29 
8/31 
9/30 
10/28 

55 
40 
43 

43 

17 
15  
16 

-- 

-- 
17 

1 2  
10 
13  

1 2  

29 
26 
28  

29 

23 
27 
24 

21 

22 
21 
23 

24 

28 
24 
2 1  

18 

18 
19 
20  

2 1  

-- 

-- 

-- 

-- 

-- 

-- 

3.0 
4.3 

12 .3  

1 .9  

1 .4  
0.5 

c0.5 

<O. 5 

1.4  
0.5 

c0.5 

c0.5 

49.7 
25.3 
18.0 

21.7 

2.2 
0.7 
1.8 

8.4 

1 . 2  
0.5 

c0.5 

c0.5 

7 . 1  
11.1 

7.6 

8 . 2  

1.2 
0.7 

c0.5 

c0.5 

--e- 

---- 

---- 

---- 

---- 

---- 

---- 

---- 

54 
57 
65 

65 

10 
11 
10 

11 

36 
36 
43 

40 

90 
8 2  
79 

90 

14 
38 
50 

21 

89 
88 
95 

95 

55 
74 
76 

78 

74 
81 
83 

85  

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

0.0003 
.0004 

.0028 
-0003 

-0043 
-0006 

.0072 

.0004 

.0002 
-0002 

-0004 
-0004 

.0091 

.0121 

.0132 
-0111 

-0005 
-0008 

.0008 

.0003 

-0030 
.0035 

-0031 
.0031 

.0078 

.0060 

-0062 
.0062 

.0049 
-0044 

-0057 
-0037 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

0.003 
.005 

. 010 
-004 

.005 

.006 

.018 

.002 

. O O l  
-002 

.003 

. O O l  

.014 

.014 

.010 

.015 

.002 
-005 

.003 
-002 

-007 
-011 

.008 
-009 

-011 
-012 

. O l O  

.008 

.008 

.015 

-014 
* 010 

--- 

1 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

0.009 
-009 

.013 
-007 

-004 
.006 

.007 

.004 

.004 

.005 

.004 
-003 

-018 
.069 

-048 
.OS8 

.003 

.005 

-005 
-003 

-011 
-013 

.014 

.013 

-010 
-019 

.014 
-015 

.012 

.016 

-015 
-013 

--- 

--- 

--- 

--- 

- -- 

--- 

--- 

--- 

( 2 )  0 .001 ( 2 )  0.003 



4 4 4 9  ~ Table 1. O n s i t e  W e l l  Water Resul t s  - 1983 (Cont.)  
I 

mg/L d/m/mL W e l l  D a t e  

N o .  1983 p H  C 1  NO3 SO4 U Alpha Beta Ra-226 Ra-228 

T-8S 

T-8D 

T- 9 

T- 10 

T-11 

T-OAB 

T-CH 

1 / 2 1  
4/29 
8 /31  
9/30 
10/28 

1 / 2 1  
4/29 
8 /31  
9/30 
10 /28  

1 / 2 1  
4/29 
8 /31  
9/30 
10/28 

1 / 2 1  
4/29 
8 /31  
9/30 
10/28 

1 / 2 1  

8/31 
4/29 

9/30 
10/28 

4/29 
8 /31  
9/30 
10/28 

1 / 2 1  
4/29 
8/31 
9/30 
10/28 

22 
2 1  
2 1  

2 2  

13  
1 2  
13  

1 2  

20 
19 
26 

26 

-- 

-- 

-- 

1.1 
0.5 

C 0 . 5  

<0.5 

0.9 
0.4 

<0.5 

C0.5 

11.7 
7.4 
4.8 

5.8 

---- 

---- 

---- 

8 2  
77 
72 

72 

9 
7 

10 

9 

74 
73 
8 2  

93 

-- 

-- 

-- 

95 941 795 
95 799 7 98 
82  968 799 

101 792 802 
-- ---- -- 

19 2.3 103 
20 1.7 104 
2 1  4.4 92 

2 1  4 .1  98 
-- ---- -- 

566 5.0 584 
573 C O . 5  584 

578 c0.5 663 
-- ---- -- 

63 4.2 269 
7 36.7 48 

38 8 . 2  178 

52 4.0 231 
-- ---- _ _  

0.0009 
-0012 

. O O l l  
-0008 

-0003 
-0006 

.0004 

.0004 

-0014 
.0014 

-0019 
.0020 

.028 

.0263 

-0225 
.0292 

-0005 
-0005 

.0023 

.0004 

-0010 

.0017 
,0008 

.0118 

. O l l l  

-024 
.0123 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

0.002 
.006 

.006 

.005 

. O O l  
-010 

. O O l  
-008 

.005 

.007 

.006 
-006 

.OS6 
-039 

-061 
-042 

-003 
-005 

-007 
.003 

-012 

.007 

.014 

.021 
-015 

-035 
-023 

--- 

--- 

-- - 

--- 

--- 

--- 

--- 

0.006 
-008 

.007 

.007 

-004 
.008 

-002 
.006 

.022 

. O l l  

.010 
-011 

.079 

.083 

.092 

.093 

.006 

.006 

. O l O  

.003 

.062 

.072 
-079 

-008 
-026 

.021 
-014 

--- 

--- 

--- 

--- 

--- 

--- 

--- 

( 2 )  <o . O O l  (2 1 <o. 001 

P: Product ion  w e l l  
T: T e s t  W e l l  S: Shallow D: Deep 
OAB: W e l l  a t  Old Ad Bui ld ing  
CH: W e l l  a t  Cone House 

(1) 

( 2 ) R e s u l t  for composite of samples c o l l e c t e d  1 /21  and 4/29. 



Table 2. O f f s i t e  Well R e s u l t s ,  Uranium - 1983 

(a) 
Uranium (pg/L) Sampling 

Locat ion 
I . D .  Jan Feb Mar A p r  May Jun  J u l  Aug Sep O c t  Nov I)ec 

BHMHP 
BLK 
BPH 
DE 
DS 
HK 
JS 
KY 
MC-S 
MVRM 
RE 
W K  

RE 
C 
DH 
N 
cw 
AL 
S 
sw1 
sw2 

0.4 2.0 
1.2 1.1 
0.7 0.7 
0.7 0.5 

539 578 
255 306 
0.2 0.1 
1.2 1.3 

0.3 0.4 
0.1 0.2 
0.6 0.6 

65 55 

0.6 0.4 0.7 
1.1 1.1 1.1 
0.8 0.7 0.7 
0.6 0.5 0.5 

483 460 419 
2 39 225 249 
0.2 0.2 0.2 
1.2 1.0 1.1 

0.4 0.4 0.4 
0.1 0.2 0.1 
0.6 0.6 0.6 

45 60 57 

0.8 0.9 
1.3 1.6 
0.6 11.4 
0.5 0.5 

416 370 
287 275 
0.1 0.1 
1.5 

0.4 0.4 
0.1 
0.6 0.6 

-- 
66 56 

-- 

0.3 0.3 
1.1 1.2 
0.7 0.6 
0.5 0.5 

376 379 
287 274 
0.2 0.2 
1.4 1.5 

0.3 0.4 
0.2 0.1 
0.6 0.6 

59 68 

-- 
1.2 
0.6 
0.5 

394 
262 

-- 
1.3 

0.4 
0.2 
0.6 

62 

0.6 
1.3 
0.6 
0.5 

393 
252 
0.3 
1.2 

0.6 
0.2 
0.6 

53 

0.6 
1.1 
0.6 
-- 

363 
231 
0.2 
1.0 

0.5 
0.2 
0.5 

41 

-- 0.8 0.4 0.3 0.2 
0.4 0.4 -- 0.2 0.2 
0.3 0.3 0.3 0 . 3  -- 
1.4 1.3 1.8 2.4 2.2 
1.8 1.8 1.9 2 - 0  2.4 
2.7 2.6 2.6 2.0 2.2 
1.4 1.4 1.4 1.5 
1.3 1.2 1.2 1.3 1.2 
0.8 0.8 0.8 0.8 0.8 

-- 

(a)See l o c a t i o n s  on F igure  2. 
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T a b l e  3. O f f s i t e  W e l l  Resul t s ,  Nitrate - 1983 

S amp 1 i n g  N i t r a t e  (mg/L) 
Locat ion 
I.D. (a) Jan  Feb Mar Apr May Jun J u l  Aug Sep O c t  Nov DeC 

BHMHP 
BLK 
BPH 
DE 
DS 
HK 
J S  
KY 
MC- S 
MVRM 
R E  
WK 

RE3 
C 
DH 
N 
cw 
AL 
S 
sw1 
sw2 

1.5 3.5 2.5 2.5 2.2 5.6 
20.3 18.9 15.2 23.3 22.3 32.5 
1.0 1.0 1.3 0.6 12.6 2.2 
0.9 0.8 0.9 0.6 8.8 0.7 
11.5 10.2 11.6 11.6 12.4 12.9 
12.6 11.4 13.3 11.2 12.8 14.4 
4.3 4.0 4.3 8.7 7.3 1.3 
18.7 22.8 30.4 23.2 23.2 20.4 
1.7 1.7 0.9 3.4 1.0 2.6 
1.7 0.6 0.7 0.7 0.9 1.0 
1.2 0.8 1.0 0.5 0.7 0.7 
9.3 11.7 12.7 10.7 11.6 10.7 

5.0 
22.6 
2.5 
2.0 
13.6 
13.2 
5.4 

3.2 
1.9 

9.9 

-c 

-c 

c0.5 
11.3 
c0.5 
0.5 
11.4 
11.8 
3.5 
15.0 
0.5 
c0.5 
c0.5 -- 
c0.5 
2.1 
5.1 
2.1 
40.6 
7.4 

c0.5 
7.7 
13.2 

c0.5 
10.0 
c0.5 
c0.5 
13.1 
12.3 
4.8 
17.6 
c0.5 
(0.5 
c0.5  
1.4 

c0.5 
c0.5 
c0.5 
1.3 
15.0 
2.7 
c0.5 
5.2 
8.7 

-- 
9.6 

c0.5 
c0.5 
12.3 
11.3 

16.2 
0.5 

c0 .5  
c0.5 
9.1 

c0.5 

c0.5 
7.2 
46.0 
10.3 
c0.5 
6.6 
10.9 

-- 

-- 

c0.5 
12.5 
c0.5 
c0.5 
11.1 
10.7 
c0.5 
25.6 
c0.5 
<0.5 
c0.5 
8.3 

c0.5 
c0.5 
<O. 5 
5.5 
59.5 
56.6 
(0.5 
5.8 
9.3 

c0.5 
24.1 
c0.5 

14.3 
17.8 
0.7 
17.8 
c0.5 
(0.5 
c0.5 
11.0 

-- 

-- 
c0.5 

4.9 
79.6 
48.4 

10.0 
12.2 

-- 

-- 

(a )See  l o c a t i o n s  on Figure 2. 



T a b l e  4 .  Uranium i n  G r e a t  M i a m i  River S e d i m e n t  

P9 u/g 

Aug . O c t  . Aug . O c t  . 
L o c a t i o n  1982  1982 1983 1983 

River m i l e  27.8,  a t  water col lector  3.2 2 .2  2 .7  --- 

River m i l e  25 .6 ,  a t  Venice Bridge 2 . 5  2 . 5  2.3 2.7 

.River  m i l e  24 .1 ,  a t  FMPC o u t f a l l  6.0 4 . 7  2 .3  6 .6  

River m i l e  23.3,  east bank a t  2 .2  3 .2  
b ig  bend  

R i v e r  m i l e  20 .8 ,  a t  New B a l t i m o r e  2 .2  2 . 9  
Bridge 

River m i l e  19.6, a t  C&O Railroad 2 . 3  1.8 
Bridge, u p s t r e a m  of P a d d y ' s  
Run 

River m i l e  19.4, w e s t  bank  down- 3.9 2 . 1  
stream from P a d d y ' s  Run 

1 .9  1.9 

2 . 1  2 .5  

2 . 2  5 .7  

3.2 3.0 



7 Table 5.  Uranium i n  Paddy's  Run Sediment .I) 

V 9  u/g 
Aug . O c t  * June  O c t .  

Locat ion 1982 1982 1983 198 3 

Onsi te .  Paddy's Run upstream of FMPC 3.6 2.6 2.6 2.7 
r a i l r o a d  b r idge  

Onsite. Paddy's Run w e s t  o f  
T e s t  W e l l  #9 

Onsite. Paddy's Run upstream of 
O u t f a l l  Ditch mouth 

O f f s i t e .  Paddy's Run a t  Willey Road 
b r idge ,  800 f t  downstream o f  
O u t f a l l  Ditch mouth 

11 10 1.8 90 

36 2 240 

32 117 

42 494 

50 321 

Table 6 .  Uranium i n  Storm Sewer Ou t fa l l  Sediment 

P9 u/g 
Aug . O c t .  June O c t .  

Location 1982 1982 1983 1983 

O u t f a l l  Di tch ,  15 f t  downstream from 147 86 18 25 
O u t f a l l  w e i r  

O u t f a l l  Ditch a t  c o n s t r u c t i o n  road 
c u l v e r t  

O u t f a l l  Ditch a t  Paddy's R u n  

57 40 185 364 

8 2  136 22 1 8 2  
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A s  i n  p rev ious  y e a r s ,  a l l  o n s i t e  product ion  and t e s t  w e l l s  (F igure  1) w e r e  
sampled q u a r t e r l y .  The samples w e r e  subsequent ly  analyzed f o r  degree of 
a c i d i t y  ( p H )  and f o r  concen t r a t ion  levels  of  c h l o r i n e  ( C l ) ,  n i t r a t e s  ( N O 3 ) ,  
s u l f a t e s  ( S O  1 ,  and t o t a l  uranium ( U ) .  Alpha and beta a c t i v i t y  w a s  also 
measured. The r e s u l t s  of t h e s e  ana lyses  are repor t ed  i n  Table 1. This table 
also shows t h e  o v e r a l l  ( a l l  w e l l s  and sampling per iods  combined) means and 
s t anda rd  d e v i a t i o n s  f o r  t h e  parameters  l i s t e d  above. 

4 

When comparing 1984 means wi th  those  ob ta ined  i n  1983 (Table 21,whereas a l l  
1984 mean va lues  show lower concen t r a t ions  and a c t i v i t y  (pH h ighe r  i n  19841, 
on ly  NO l e v e l s  w e r e  s i g n i f i c a n t l y  lower o v e r a l l .  S t a t i s t i c a l  a n a l y s i s  of 
each w e ? l  f o r  t h e  p a s t  th ree-year  pe r iod  i s  presented  i n  T a b l e s  3 through 17. 
Trend ana lyses  over  t h e  same th ree -yea r  pe r iod  were performed and t h e  r e s u l t s  
are p resen ted  i n  Table 18. Although many w e l l s  show no change over  t h i s  
pe r iod ,  where a t r e n d  i s  i n d i c a t e d  f o r  a g iven  parameter ,  lower concent ra t ions  
( inc reased  a c i d i t y )  over t i m e  are g e n e r a l l y  noted. There are ,  however, some 
no tab le  excep t ions  t o  t h e  r u l e .  Alpha a c t i v i t y  shows a s i g n i f i c a n t  i nc rease  
i n  w e l l s  T-8S and T-8D and beta a c t i v i t y  i s  up i n  Wells P-1 and T-8s.  W e l l  
T-5 shows a s i g n i f i c a n t  i n c r e a s e  i n  C1 levels  over t h e  p a s t  t h r e e  yea r s ,  and 
SO concen t r a t ions  have g r e a t l y  inc reased  i n  Wells P-1 and T-3 wi th  a less 
s i g n i f i c a n t  i n c r e a s e  i n  Well P-3. 4 

A s  i n  1983, t es t  w e l l  10 had t h e  h i g h e s t  l e v e l s  of NO and S O  as  w e l l  as t h e  
g r e a t e s t  amount of a lpha  and beta a c t i v i t y  and t h e  lowest PI - I .~  W e l l  T-11 water 
w a s  t h e  m o s t  basic (mean pH = 7.78) .  C 1  concen t r a t ions  were h i g h e s t  i n  W e l l  
T-OAB. T e s t  w e l l  8 -D  had t h e  h i g h e s t  l e v e l  of  U (geo. mean = 0.0165 mg/L). 
Overall, tes t  w e l l  1 - D  appears  t o  be l eas t  a f f e c t e d  by FMPC ac t iv i t ies .  

3 

Seve ra l  new w e l l s  had been or w e r e  i n  t h e  process  of being d r i l l ed  as of t h e  
end o f  1984. Sampling of t h e s e  w e l l s  w i l l  begin i n  1985. 

O f f s i t e  W e l l s  

During 1984, t e n  a d d i t i o n a l  o f f s i t e  w e l l s  ( for  a t o t a l  of 22)  w e r e  sampled 
(F igure  2 )  on a monthly basis. Resul t s  of ana lyses  f o r  U and NO concentra- 
t i o n  l e v e l s  are shown i n  Tables 19  and 2 0 ,  r e spec t ive ly .  
w e l l s ,  OS-12, OS-15, and OS-17 contained above-background l e v e l s  of uranium; 
however, t r e n d  a n a l y s i s  ( T a b l e  21) showed downward t r e n d s  i n  OS-12 and OS-15. 
OS-17 remained unchanged. Nitrate  l e v e l s  w e r e  h ighes t  i n  OS-6, O S - 1 1 ,  and 
OS-14, a l l  of which  are near  t h e  FMPC boundary, bu t  OS-11 and OS-14 are among 
t h e  many w e l l s  which show a downward t r e n d  i n  NO 
noteworthy t r e n d s ,  however, are not  related t o  Na, l e v e l s ,  b u t  r a t h e r  t o  
uranium. S i g n i f i c a n t  i nc reases  i n  u l e v e l s  are evident  i n  w e l l s  OS-19 and 
OS-20, t h e  two w e l l s  f a r t h e s t  t o  t h e  sou th  o f  t h e  FMPC. 

A s  i n  ?983, t h r e e  

concent ra t ions .  The most 
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Also, while  n o t  q u i t e  s t a t i s t i c a l l y  s i g n i f i c a n t ,  OS-8 and OS-9, both of which 
are owned by t h e  Southwestern Ohio Water Company, show an inc reased  uranium 
concen t r a t ion .  

A s  o f  t h e  t i m e  of t h i s  report, an a d d i t i o n a l  o f f s i t e  w e l l  h a s  been completed 
by D a m e s  C Moore, t h e  f i rm  con t rac t ed  to  conduct t h e  FMPC groundwater study. 
Sampling w i l l  begin from t h i s  w e l l  sometime dur ing  the  s p r i n g  o r  summer of  
1985. 

Storm Sewer O u t f a l l  Ditch 

Sediment samples were c o l l e c t e d  from each o f  e i g h t  l o c a t i o n s  (F igure  3) along 
t h e  Storm Sewer O u t f a l l  Ditch du r ing  t h e  months of May and August, 1984. 
Levels  of concen t r a t ion  v a r i e d  from 4 . 1  pg/g a t  OF-2 t o  317 pg/g a t  t h e  same 
s i t e  (Table 22 ) .  F o r  those  si tes where s u f f i c i e n t  d a t a  w e r e  a v a i l a b l e ,  t rend  
a n a l y s i s  i n d i c a t e d  a gene ra l ,  though n o t  s i g n i f i c a n t ,  downward t r end  a t  only 
s i t e  OF-1. Uranium levels a t  a l l  o t h e r  sampling sites appeared t o  be unchanged 
from previous  sampling pe r iods .  

During t h e  sp r ing  of  1985, permanent markers ( s t e e l  p o s t s )  w i l l  be dr iven  i n t o  
t h e  bed of t h e  o u t f a l l  d i t c h  to  prevent  o p e r a t o r  b i a s  dur ing  sampling. Sampl- 
i n g  and a n a l y t i c a l  t echniques  w i l l  a l s o  be improved. As a r e s u l t ,  w e  expect  
to  see increased  r e p e a t a b i l i t y  and decreased var iance  i n  f u t u r e  sampling e f f o r t s .  

Paddy's Run Creek 

Sediments from each of f i v e  l o c a t i o n s  on Paddy's Run Creek (Figure  3 )  were 
c o l l e c t e d  and analyzed dur ing  May and August, 1984. Resul t s  of t h e  ana lyses  
are  p resen ted  i n  Table 23. Whereas uranium l e v e l s  i n  sediment from s i t e  PR-1 
remained unchanged, i n c r e a s e s  w e r e  noted a t  s i tes  PR-2 and P R - 3  over  t h e  p a s t  
t e n  yea r s  (Table 25) .  There w a s  n o t  s u f f i c i e n t  d a t a  a v a i l a b l e  t o  test  f o r  
t r e n d s  a t  e i t h e r  of  t h e  t w o  remaining si tes.  A s  i n  t h e  Storm Sewer Ou t fa l l  
Ditch,  permanent sampling s t a t i o n  markers w i l l  be p laced  du r ing  t h e  spr ing  of 
1985. I n  a d d i t i o n ,  up t o  f i v e  more sampling s t a t i o n s  w i l l  be s e l e c t e d  during 
1985. These w i l l  a l l  be between t h e  Wil ley Road br idge  and t h e  confluence of 
Paddy's R u n  with t h e  Great Miami River t o  t h e  southeas t .  

A r e sea rch  p r o j e c t  designed t o  p inpo in t  t h e  source of e n t r y  of uranium i n t o  
Paddy's R u n  Creek w i l l  begin du r ing  t h e  la te  sp r ing  or e a r l y  summer of 1985. 
ORNL personnel  are t o  provide informat ion  regarding the cons t ruc t ion  and use 
of  s m a l l  porous bags f i l l e d  wi th  material which w i l l  a t t r a c t  and hold uranium 
i n  su r face  water. Placed i n  s t r a t e g i c  l o c a t i o n s  along t h e  stream, these  
"uranium t raps ' '  should a i d  measurably i n  accomplishing this goal .  

Data f o r  s i te  D-1 ,  a d i t c h  emptying i n t o  Paddy's R u n  near  t h e  FMPC r a i l  l i n e ,  
is  shown i n  Table 24. 

G r e a t  M i a m i  River 

Sampling of  Great M i a m i  River sediments w a s  continued du r ing  1984. 
were c o l l e c t e d  dur ing  May and August and a n a l y t i c a l  r e s u l t s  are shown i n  

Samples 
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T a b l e  24. With t h e  except ion  of t h e  New B a l t i m o r e  Bridge l o c a t i o n  and t h e  
s i t e  immediately upstream o f  the confluence wi th  Paddy's Run Creek, no  t r ends  
w e r e  no ted  ( T a b l e  25 ) .  A t  t h e s e  t w o  s i t es ,  increased  uranium l e v e l s  were 
noted  over  t h e  preceding 10-year pe r iod ,  b u t  only s i g n i f i c a n t l y  so a t  River 
M i l e  20.8, t h e  New Baltimore Bridge s i te .  A l l  uranium l e v e l s  i n  r iver sedi- 
ments w e r e  s i m i l a r  t o  normal background l e v e l s .  

Groundwater Studv of t h e  FMPC and V i c i n i t v  

D a m e s  & Moore of  C inc inna t i ,  Ohio (home off ice  i n  White P l a i n s ,  New York) 
h a s ,  as of  t he  d a t e  of t h i s  r e p o r t ,  completed a l l  f i e l d  work connected wi th  
t h e  groundwater s tudy.  This  i nc luded  t h e  d r i l l i n g  and development of 2 1  
o n s i t e  and 1 o f f s i t e  w e l l s .  I n i t i a l  sampling of each of t hese  w e l l s  has 
been completed and a n a l y t i c a l  r e s u l t s  are c u r r e n t l y  pending. 

Report  Date 

The next  r e p o r t  i s  due February 1, 1986. 

CC:  J. 
D. 
J. 
D. 
N. 
L. 
K. 
R. 
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A.  Fleming 
H.  Harrison 
L. Jones 
R. Leist 
Pennington 
N.  Ross 
B. Weidner 
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Table 1. 

CWllYSlS OF WSITE ELL WTER: 1984 

P- 1 

P-2 

P- 3 

T- 1s 

T-ID 

T- 3 

T-4 

1-5 

1-85 

T-8D 

T-9 

27JAN84 
30WRE4 
28W684 
27wv84 

2 7 J W 4  
30APR84 
2 8 W 4  
27NOU84 

27JANB4 
3 OApR84 
2 8 W 4  
27Nou84 

27Jw184 
30APR84 
2 8 W 4  
27tUN84 

27JANB4 
30WRE4 
310CT84 
2M)u84 

27JAN84 
30ApRB4 
28Au684 
2A4#t84 

27JANB4 
30FIpR84 
2 8 W 4  
27M#184 

27JAN84 
30ApR84 
28Au684 
27NOU84 

27Jw384 
30AeR84 
28-4 
27NW84 

2 7 J W 4  
3 O m 3 4  
28fWG84 
27E(w84 

27JAN.84 
30ApR84 
2 8 W 4  
27t&iU84 

7.5 
7.5 
7.5 
7.6 

7.6 
7.5 
7.6 
7.6 

7.4 
7.5 
7.6 
7.5 

7.5 

7.3 

7.6 
7.5 
7.8 
7.4 

7.4 
7.4 
7.4 
7.5 

7.4 
7.5 
7.5 

7.3 
7.4 
7.4 

7.4 
7.4 
7.4 
7.6 

7.7 
7.4 
7.7 

7.8 
7.5 
7.5 
7.7 

44 
42 
40 
39 

18 
17 
19 
18 

13 
13 
13 
12 

23 

18 

22 
21 
22 
20 

22 
2 1  
23 
20 

27 
20 
22 

19 
21 
20 

2 1  
20 
2 1  
19 

12 
12 
8 

24 
23 
19 
20 

2.6 
0.5. 
2.5 
6.2 

0.5. 
0.5. 
0.5. 
0.5. 

0.5' 
0.5' 
0.5' 
0.5. 

7.4 

0.5. 

0.5' 
0.5. 
0.5. 
0.5. 

0.5. 
0.5' 
0.5' 
0.5. 

18.8 
12.0 
12.9 

0.5' 
0.5. 
0.5. 

0.5' 
0.5. 
0.5. 
0.5. 

0.5. 
8.54 
3.0 

0.5. 
6.9 
0.8 
7 .9  

64 
72 
87 
97 

9 
9 

142 
10 

40 
43 
45 
41 

80 

79 

2 
16 
17 
8 

92 
101 
99 
99 

68 
66 
62 

80 
81  
91 

66 
70 
75 
53 

2 
9 

12 

71 
81  
76 
72 

0.0008 
0.0003 
0.0004 
0.0005 

0.0003 
0.0004 
0.0005 
0.0011 

0.0002 
0.0002 
0.0002 
0.0004 

0.0078 

0.0090 

0.0003 
0.0005 
0.0018 
0.0003 

0.0026 
0.0032 
0.0028 
0.0028 

0,0068 
0.0073 
0.0076 

0.0036 
0.0037 
0,0036 

0.0008 
0.0009 
0.0008 
0.0014 

0.0002 
0.0005 
0.0450 

0.0008 
0.0013 
0.0014 
0.0013 

0.005 
0.006 
0.005 
0.005 

0.001 
0.003 
0.003 
0.002 

0.001 
0.002 
0.002 
0.002 

0.017 

0.017 

0.001 
0.005 
0.002 
0.003 

0.006 
0.011 
0.006 
0.008 

0.011 
0.009 
0.010 

0.009 
0.008 
0.007 

0.003 
0.005 
0.004 
0.006 

0.007* 
0.011 
0.052 

0.006 
0.085 
0.006 
0.006 

0.010 
0.009 
0.010 
0.011 

0.003 
0.003 
0,007 
0.006 

0.005 
0.004 
0.007 
0.005 

0.051 

0.025 

0.002 
0.005 
0.002 
0.005 

0.012 
0.012 
0.013 
0.010 

0.014 
0.015 
0.013 

0.011 
0.012 
0.016 

0.006 
0.007 
0.009 
0.008 

0.002 
0.003 
0.066 

0.008 
0.009 
0.011 
0.008 

172 



Table 1 (cont.) . 
OKSlTE UELL MER CWYYSIS: 

1-10 27JAN84 
30ffR04 
28cy1684 
2 M w 8 4  

1-11 2 7 J W 4  
30ApR84 
28AU684 
27Nw84 

1-OM 2 7 J M 4  
3 0 M 4  
28Au684 
27NOU84 

1-CH 27JAH84 
30ffR84 
2 8 W 4  
27MW84 

1984 (CONT.1 

6.8 79 
6.8 74 

7.5 21 
7.5 19 
8.6 17 
7.5 20 

7.3 577 
7.0 555 
7.1 540 
8.5 568 

7.3 52 
7.4 4 
7.1 
7.5 57 

119.1 
1040.0 

4.9 
0.5. 
5.4 
0.5. 

0.5' 
0.5' 
0.5 
0.5. 

9.5 
35.1 
9.8 
3.2 

76 9 
723 

84 
95 
5 
86 

563 
663 
628 
583 

237 
28 
184 
252 

0.0224 
0.0019 

0.0013 
0.0003 

0.0006 

0.0007 
0.0021 
0 0 0080 
0.0048 

0.0084 
0.0121 
0.0081 
0.0098 

0.0020 

0.047 0.086 
0 .'054 0.072 

0.004 0.008 
0.003 0.005 
0.005 0.006 
0.002' 0.005 

0.006 0.043 
0.005+ 0.059 
0.009' 0.072 
0.005' 0.066 

0.017 0.013 
0.002 0.035 
0.018 0.013 
0.019 0.011 

Muarber o f  samples: 53 52 53 53 53 53 53 

Range: t b x  iwa 0.6 5 77 1040.0 769 0.0450 0.054 0.086 
Hiniwm 6.8 4 0.5 2 0.0002 0.001 0.002 

Geometric b a n  7.481 27.3 1.44 61.4 0.00152 0.0057 0.0105 
Geometric S.D. (*/I 0.29# 2.75 5.46 3.92 3.92 2.46 2.61 .................................................................................................................. 

NOTES: 
denotes ' less than' values. 

# these are arithmetic rather than geometric statiatics. 



Table 2 .  

Hean4 7.42 28.0 3.11 71.6 0.00201 0.0071 0.0117 
Standard Deu.* 0.26 2.44 7.62 3.27 4.29 2.63 2.72 

Range: Hax 7.8 578 968.0 802 0.0292 0.061 0.093 
tlin 6.7 7 0.4 7 0.0002 0.001 0.002 

Hean4 7.48 27.3 1.44 61.4 0.00152 0.0057 0.0105 
Standard Dev.4 0.29 2 . 3  5.46 3.92 3.92 2.46 2.61 

Range: ttax 8.6 577 1040.0 769 0.0450 0.054 0.086 
tlin 6.8 4 . 0.5 2 0.0002 ’ 0.001 0.002 .................................................................................... 

Student ’I t-test for differences betersen the mans: 

t 1.406 0.183 2.958 0.850 1.405 1.582 0.752 

t (0 .05,  df) * 1.985 1.982 1.982 1.982 1.982 1.982 1.982 

O,002(p(O. 005 .................................................................................... 
Yith the exception of the pH values, all means and standard deviations are geo- 
retric. 

4 4 4 7  Eo cr 
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21JAN83 7.8 0.003 0.009 0,0003 55 3.0 54 
29WR83 7.7 0.005 0 . 0 0 9  0.0004 40 4 # 3  57 
31Ru683 43 12.3 65 
3 0 ~ ~ ~ 8 3  0 3 010 0.013 0 * 0028 
28OCT83 7.4 0.004 0.007 0.0003 43 1.9 65 

27JW4 7.5 0.005 0.010 0 * 0008 44 2.6 64 
30RPR84 7.5 0.006 0.009 0 I 0003 42 0.5* 72 
28W6B4 7.5 0.005 0.010 0.0004 40 2.5 87 
27Nov84 7.6 0 I005 0.011 O I O O O 5  39 6.2 97 

Statistical hlysis: 
.................................................................................................... 

Sample Size 11 12 12 12 12 12 12 

b o .  Hean# 7.61 0 .0048 0,0087 0.00057 42 - 7  3.44 62.2 
Qo, S.D,(W 0.17 1.37 1.24 1.89 1.15 2.94 1.26 

Range: tiax 7.9 0 * 010 0.013 0.0028 55 15.0 97 
Hin 7.4 0.003 0 I 006 0.0003 35 0.51; 45 .................................................................................................... 

* indicates 'less than' values. 
1 @ statistics are arithmetic. 
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2WM3 7.6 0,005 0.004 0.0043 17 1.4 10 
2911pR03 7.7 0.006 0.006 0,0006 15 0.5 11 
31NJ603 16 0 . S  10 
30SEPE3 0.018 0.007 0 I 0092 
28ocr83 7.6 0 I002 0.004 0.0004 17 0 .51  11 

27JM4 7.6 0 a 001 0.003 0.0003 18 0 . w  9 
30FIPR84 7 , s  0.003 0.003 0.0004 17 0.5*  9 
28cy1684 7.6 0.003 0.007 0.0005 19 0 , s  142 
27NOU84 7.6 0.002 0.006 0.8011 18 0 * 5 *  10 .................................................................................................... 

Stat is t ical  h l y s i s :  

Sample Size 11 12 12 12 12 12 12 

b o .  ban# 7.62 0.0031 0.0039 0.00084 17.0 0.81 11 .s 
b o .  S.D.(*/) 0.11 2.27 lq77 2 .87 1.07 2.27 2.24 

Bange: Max 7.9 0.018 0.007 0.0092 19 5.3 142 
Min 7.5 0 * 001 0.001 0.0003 1s 0.4 6 

* indicates 'lesa than' valaes. 
4 pE s ta t i s t ics  are a r i t h e t i c .  



29JFIN82 7.3 0.016 0.046 0.0081 32 52.0 88 
30WR82 7.8 29 45.0 85 
2 m 2  0,013 0.030 0.0086 
2 m 6 8 2  7.6 0 I 013 0.031 0,0075 30 38 I 0 88 
3llyIGB2 0.0086 37 
1 9 W 2  7.4 0.014 0.083 0.0096 33 68.0 93 

2 W W 3  7.5 0.014 0.018 0.0091 29 49.7 90 
29WR83 7.6 0.014 0.069 0.0121 26 25.3 82 
31W683 28 18.0 79 
30SEP83 0 I010 0,048 0,0132 
28ET83 7.3 0.015 0.058 0.0111 29 21.7 90 

2 7 J W 4  7.4 0 8 001 0 * 005 OI0002 13 0 .51  40 
30cIpR84 7.5 0.017 0.051 0 I 0078 23 7 .4  80 
28cW684 7.6 0.002 0.007 0 00002 13 0 , s  45 
27NOU84 7.3 0.017 0 I 025 0,0090 18 0 . 5 1  79 

Sample Size 11 12 12 13 12 13 12 

Qo. Mean+ 7.48 0.0096 0.0301 0.00518 24.1 11.95 75.9 
b o .  S,D.(*/) 0.16 2.51 2.41 4.28 1.39 6.66 1.32 

Barge: Hax 7.8 0.017 0.U83 0.0132 33 68.0 93 
Hin 7.3 0 .001  0 I O 0 5  0 * 0002 13 0 . 5 1  40 

1 indicates 'less than' valaes. + #! statistics are ar i thet ic .  



2 9 J W 2  7 . 4  0 I008 0.012 0.0014 24 3 . 4  38 
30WR82 7 . 9  25 2 . 3  22 
2 m 2  0 I001 0.003 0 I O 0 0 8  
271321692 7 .6  0.002 0,004 0.0006 31  0.9 28 
19Nou82 7 . 4  0 * 005 0.004 0.0010 25 3 . 6  43 

2 W M 3  7 .6  0 I002 0.003 0.0005 23 2 . 2  14 
29cIp883 7 . 5  0.005 0,005 0.0008 27 0 . 7  38 
31fYJ693 24 1.8 50 
30SEp83 0.003 0.005 0,0008 
28OCT83 7 . 3  0.002 0,003 0.0003 21 8 . 4  21 

2 7 J W 4  7 , 6  0 . 0 0 1  0 I002 0 . 0 0 0 3  22 0.5* 2 
3 OW884 7.5 0.005 0 * 005 0 * 0005 21 0 *s* 16 
28fUJ684 7 . 8  0 .002 0 I002 0.0018 22 O.S* 17 
27Hov84 7 . 4  0.003 0 * 005 0.0003 20 0 , s  8 

Statistical h lys i s :  

Sample Size 11 12 12 12 12 12 12 

Qo. %an# 7.55 0.0027 0 I 0039 0 I 00065 23.6 1.35 19.2 
6eo. SQD.(*/) 0.18 1.92 1.63 1.81 1.13 2.63 2.43 

Range: Hax 7 .9  0.008 0.012 0 * 0018 31  8 .4  50 
Hin 7 . 3  0.001 0,002 0.0003 20 0 .5  2 

* indicates '11358 than' values. 
I s tat i s t ics  are a r i t h e t i c .  



k 4 4 4 T  

29JAN82 
30WRE2 
2 m 2  
2 m a 2  
19Nov82 

7 . 4  
7.9 

0,004 0.006 0.0035 19 
21 

1.5 
1.8 

87 
82 

0 9 010 
0.010 
0.012 

0.0042 
0.0063 
0.0031 

0,006 
0,008 
0.009 

7.6 
7 . 4  

21 
21 

15.0 
0.9 

74 
86 

2 1 J M 3  
29WU83 
31W683 
30SEP83 
28ocf83 

7 . 5  
7.5 

0.007 
0.011 

0.011 
0.013 

0.0030 
0,0035 

22 
21 
23 

1 . 2  
0 .5  
0.5* 

89 
00 
95 

0 * 008 
0,009 

0 014 
0.013 

0.0031 
0.0031 7.2 24 0.5* 95 

2 7 J M 4  
30RR84 
28cy1684 
2 7 W 8 4  

0.006 
0.011 
0 I 006 
0.008 

0.012 
0.012 
0.013 
0.010 

0.0026 
0.0032 
0.0028 
0.0028 

22 
21 
23 
20 

92 
101 
99 
99 

7 . 4  
7 . 4  
7 . 4  
7 .5  

Statistical Fmelysis: 

Sample Sire 11 12 12 12 12 12 12 

680. kiln# 7.47 0,0075 0.0111 0.00333 21.5 0.91 90.3 
6eo. S.D.(*/) 0.17 1.34 1.25 1.27 1 . 0 7  2.74 1.09 

Range: Hax 7.9 0 I011 0,014 0,0063 24 15.0 101 
Min 7.2 0.004 0.006 0.0026 19 0.5 74 .................................................................................................... 

* indicates 'less than' va lws .  
+ pI s ta t i s t i c s  are arithretic. 



I 4447 
P' 

21JAH83 7.5 0,011 0.010 0.0078 28 7.1 55 
2 9 w m 3  7.5 0.012 0.019 0.0060 24 11.1 74 
3ima3 21 7 .6  76 
30SEP83 0,010 0.014 0.0062 
28oc183 7 . 3  0 I008 0 9 015 0.0062 18 8 . 2  78 

27JAMB4 
30WR84 7.4 0.011 0.014 0.0068 27 18.8 68 
2 e m w  7 .5  0 . 0 0 9  0.015 0 * 0073 20 12 .0  66 
27Nw84 7 . 5  0.010 0.013 0 IO076 22 12.9 62 

Statist ical  h l y s i s :  
.................................................................................................... 

%le Sire 10 11 11 11 11 11 11 

b o .  b a n #  7.50 0.0097 0.0131 0,00680 22.5 10.66 66.7 
b o .  S.D.(W 0.15 1.14 1.22 1.10 1 .14  1.44 1.12 

Range: b 7.8 0.012 0,019 0 * 0078 28 18.8 78 
Hin 7 . 3  0 I008 0.010 0.0060 18 5.7 55 .................................................................................................... 

* indicates 'less than' ~ a l a s ~ .  
I p i  stat is t ics  are a r i t h s t i c .  



Table 10. 

WSIn YELL HTER MLYSIS: UELL No. T-5 

Date : 

2 9 J W 2  7.4 0.016 0.017 0.0055 18 1.1 77 
30W882 7.9 18 0.7 76 
25JuN82 0.008 0.011 0.0054 
2 m 6 8 2  7.6 0.007 0.012 0 IO049 19 0.9 83 
31cy1682 0.0044 0.8 
1 9 W 2  7.5 0 * 011 0 I011 0.0044 17 1.8 77 

2 1 J M 3  7.6 0.008 0 * 012 0.0049 18 1.2 74 
29W883 7.5 0 I015 0.016 0.0044 19 ' 0.7 81 . 
31cy1683 20 0.5* , 83 
30SEP83 0.014 0.015 0.0057 
28oer83 7.5 0.010 O.Of3 0.0037 21 0.5*  85 

2 7 J W 4  7.3 0.009 0 I011 0.0036 19 0.5* 80 
30cIPR84 7 . 4  0.008 0.012 0.0037 21 0.5* 81 
2 0 W 0 4  7.4 0,007 0 016 0.0036 20 0 . V  91 
27Novg4 

Statistical hlysis: 

Sample Size 10 11 11 12 11 12 11 

Qo. Haan+ 7.51 0,0098 0.0131 0.00946 19.1 0.74 80.6 
b o .  S.D.(W 0.17 1.35 l a  18 1.19 1.07 1.53 1.06 

Range: Hax 7.9 0.016 0.017 0.0057 21 1.8 91 
Mi n 7.3 0.007 0.011 0.0036 17 0 . V  74 .................................................................................................... 

* indicates 'less than' values. 
1 pl statistics are arithetic. 



2 1 J M 3  7.5 0.002 0 I 006 0.0009 22 1.1 82 
29cIPR83 7.5 0.006 0.008 0.0012 21 0.5 77 
31cWG83 20 0 , 5 *  83 
30SEPB3 0.006 0.007 0.0011 
28ocrS3 7 .2  0 I005 0,007 0.0008 22 0.5* n 
27Jcw84 7 . 4  0 I 003 0 I 006 0.0008 21 0 . W  66 
30WR84 7 . 4  0.005 0,007 0.0009 20 0 . S  70 
28N684 7 . 4  0.004 0.009 0.0008 21 0.5* 75 
27NoU84 7 . 6  0 I 006 0.008 0.0014 19 0.5* 53 

Statist ical  Cmalysis: 
------------------------------------,---------------------------------------------------------------- 

Sample Size 11 12 12 12 12 12 12 

b o .  kan# 7.49 0.0038 0,0062 0.00093 21.4 0.n 71.2 
b o .  S.D.(W 0.14 1.49 1,30 1.53 1.06 1.96 1.30 

Range: tiax 7.7 0.006 0,009 0.0016 23 2.9 90 
Hin 7 .2  0.002 0 I 004 0.0003 19 0.5 36 .................................................................................................. 

* indicates 'less than' valaes. 
I pE s ta t i s t ics  are a r i t t m t i c .  



2WW3 7.6 0.001 0.004 0.0003 13 0.9 9 
29FIPR83 7.5 0 I010 0.008 0.0006 12 0.4  7 
31M683 13 oms* 10 
30SEP83 0.001 0.002 0.0004 
28oc183 7.3 0 * 008 0.006 0.0004 12 0.5* 9 

27Jcw84 7.7 0.007 0 9 002 0.0002 12 0 . 5 1  2 
30RpR84 7.4 0.011 0 I 003 0.0005 12 0.5* 9 
281y1684 7.7 0.052 0 . 0 6 6  0.0450 8 3.0 12 
2 m 4  

Statistical &lysis: 
.................................................................................................... 

Simple Size 9 10 10 10 10 10 10 

b o .  Meant 7.57 0.0044 0.0044 0.00073 12.1 0.68 7.5 
6eo. S,D.(*/) 0.16 3.70 2 -88 4.51 1.17 1.87 1.63 

Range: Hax 7.8 0.052 0.066 0.0450 14 3.0 12 
Hin 7.3 0 . 0 0 1  0.002 0 I0002 8 0.4 2 .................................................................................................... 

* indicates '1088 than' vsluos, 
t statistics are arithmetic. 



T a b l e  13. 

OKSITE LELL vclw WLYSIS: UELL No. t-9 

Date : 

29JwJB2 8.3 0.072 0.046 0.0430 19 2.7 62 
30WR82 8.3 18 1 . 0  49 
2 m 2  0.008 0.011 0.0040 
2m682 8 . 0  0.145 0 . 0 7 s  0.0970 21 1.1 60 
31cy1682 0.003 0.007 0.0018 12.5 
1 osEP82 0.003 0.007 0.0018 
19NOU82 7.5 0.004 0.024 0 * 0020 23 11.9 73 

21JM3 7.6 0 * 005 8.022 0.0014 20 11 - 7  74 
29Ap883 7.6 0,007 0.011 0.0014 19 7.4 73 
31c111683 26 4.8 82 
30SEP83 0.006 0 * 010 0.0019 
28OCT83 7.3 0.006 0.011 0.0020 26 5 .8  93 

27JM4 7.8 0.006 0.008 0 * 0008 24 0 . S  71 
30RpR84 7.5 0,005 0.009 0.0013 23 6.9 81 
28cw1684 7.5 0.006 0 * 011 0.0014 19 0 . 8  76 
27tW84 7.7 0.006 0 IO08 0 I 0013 20 7.9 72 

Statistical Flnalysis: 

Saaple Size 11 14 14 14 12 13 12 

b o .  Mean+ 7.74 0 * 0080 0,0136 0.00276 21.3 3.69 71.3 
b o .  S.D.(W 0.33 3.09 2.07 4.01 1.14 3,12 1.18 

Range: t+ax 8.3 0.145 0.075 0,0970 26 12.5 93 
Hin 7.3 0.003 0.007 0.0008 18 0.5*  49 

* indicates 'less than' valaes. + p4 s ta t i s t i c s  are  a r i t h e t i c .  



T a b l e  14. 
WSIW UELL WER Fwc\LysIS: U U  NO. T-10 

2lJAN83 6.7 0.056 0.074 0 * 0280 95 941.0 795 
2911pR83 6 , 8  0.039 0.083 0.0263 95 799.0 798 
31W683 82 968.0 799 
30SEP83 0 I 016 0.092 0.0225 
2800'83 6.8 0,042 0.093 0.0292 101 792.0 802 

275-4 
30W884 
281111684 6,8 0.047 0.086 0.0224 79 119.1 769 
2moUg4 6.8 0.054 0.072 0,0019 74 1040.0 723 

Saaple Size 9 10 10 10 10 10 10 

Qo, Heant 6.89 0.0473 0.0786 0.01933 93 - 5  776 -62 787.3 
6eo. S.D.(W 0.26 1.54 1.13 2.29 1.16 1.98 1.83 

Range: tlax 7.5 0 .077  0 I 093 0.0292 118 1430.0 808 
Hin 6.7 0 I 016 0 I 065 0,0019 74 119 I1 723 .................................................................................................... 

* indicates ' less  than' ualaes. 
4 @ statistics are ar i the t i c .  

" ' 185  



2 1 J M 3  7.6 0.003 0.006 0.0005 19 2 . 3  103 
29cIpR83 7.6 0.005 0.006 0.0005 20 1.7 104 
31cy1683 21 4 .4  92 
30SEP83 0,007 0 * 010 0.0023 
28ocTB3 7 . 4  0.003 0 I 003 0.0004 21 4.1 98 

2 7 J W 4  7 . 5  O.OO4 0.008 0.0013 21 4 . 9  84 
30F1PRfl4 7 . 5  0 . 0 0 3  0.005 0.0003 19 0.5* 95 
28Flf1684 8 .6  0.005 0.006 0.0020 17 5 . 4  5 
27m#184 7.5 0.002* 0.005 0.0006 20 0.5* 86 

Statistical h l y s i s :  

h p l e  Size 10 11 11 11 11 11 11 

b o .  ban+ 7.69 0.0030 0.0053 0.00064 20.3 2.11 71.0 
b o .  S,D.(*/) ERROR 1-73 1 .45  2.13 1.09 2.34 2 -42 

Range: Max 8 . 6  0.007 0.010 0.0023 23 5 . 4  105 
Hin 7 , 4  0 IO01 0.003 0 9 0002 17 0.5* 5 

* indicates I less than' values I 
I fl s tat i s t ics  are arittmetic. 



2 1 J W 3  
29ApR83 7 . 2  0 * 012 0.062 0.0010 566 5 .0  584 
31Rd1683 573 0 , s  584 
30SEP83 0,007 0 .072 0.0017 
28OCT83 6 . 7  0.014 0.079 0.0008 578 0.5* 663 

27JcyQ4 7 . 3  0 006* 0 .043 0.0007 577 0 . 5 1  563 
3OAPB84 7 . 0  0 .  nos* 0,059 0.0021 555 0 .51  663 
28W684 7.1 0.009* 0.072 0 IO080 540 0 . 5  628 
27tU)U84 8 . 5  0.005* 0.066 0.0048 568 0.5* 583 

Sample Size 10 11 11 11 11 11 11 

b o .  Hean+ 7.35 0.0066 0,0636 0.00232 591 .8  1.63 622.7 
Geo. S . D . ( v )  0.52 2 .01  1.17 2 . 6 1  1.07 3.92 1.07 

Range: Har 8 . 5  0.023 0.079 0,0150 667 8 .9  676 
tiin 6 . 7  0.002 0 .043 0.0007 540 0.5* 563 



T a b l e  17. 

OKSIIE LlEu YCYIEB M E I S :  OELt No. t-(8 

Date: 

2 9 J M 2  7 . 4  0.009 0.016 0 a 0046 32 41 .0  87 
3OWR82 7 . 9  17 3 0 . 0  69 
25JuHB2 0.015 0 I012 0 t a076 
2 m a 2  7 . 2  0.013 0.010 0.0054 58 8 . 0  223 
1 9 W 2  7 .6  0 I020 0 I008 0.0114 66 2 .6  272 

2 1 J M 3  7 . 8  0.021 0.008 0.0118 63 4 . 2  269 
7 . 5  0.015 0.026 0.0111 7 36.7 48 

38 8 . 2  178 
29flP883 
31Nl3093 
30SEp83 0.035 0.021 0 I 0240 
28OCT83 7 . 3  0.023 0.014 0.0123 52 4 . 0  231 

27JM84 7 , 3  0.017 0.013 0.0084 52 9 . 5  237 
3OWR84 7 . 4  0.023 0,035 0.0121 4 35.1 28 
28Ru684 7.1 0,018 0.013 0 IO081 9 . 8  184 
27NOU84 7 . 5  0 * 019 0 * 011 0 * 0098 57 3 . 2  252 

Statistical h l p i s :  
.................................................................................................... 

Sample Size 11 12 12 12 11 12 12 

b o .  Muad 7 , 4 5  0 * 0180 0,0141 0,00967 30 - 5  10.25 140.6 
Seo. S.D,(W 0 .24  1.40 1.57 1.54 2.61 2.75 2.16 

Range: Hax 7 . 9  0.035 0.035 0,0240 66 41.0 272 
Min 7.1 OIOO9 0 * 008 0 IO046 4 2 .6  28 .................................................................................................... 

* indicates ' l e s s  than' va lws .  + pl s ta t i s t i c s  are a s i t h e t i c .  



T a b l e  18. 

. TRW) MLYSIS Fop WSIR YELLS: 1982 tho 1984 - 4 4 4 7  e, 

P- 1 

P- 2 

P-3 

t- 1s 

T-1D 

t-3 

T-4 

T-5 

t-8S 

t-8D 

T-9 

1-10 

7-11 

t-#E 

1-B 



Figure 2 .  Offsite Monitoring Well Locations 



Table 19. 

. 
OS1 

os-2 

o s 3  

os-4 

as-5 

OS-6 

os-7 

OS-8 

os-9 

OS-10 

os11 

0s-12 

os-15 

0s-14 

0s- 15 

S 1 6  

OS- 17 

os-18 

OS-19 

os-20 

5 2 1  

os-22 

0.4 0.3 0.3 0.4 0.7 0.5 0.5 0.5 

0.5 0.3 0.4 0.8 0.4 0.2 0.5 

0.3 0.4 0.6 0.6 0.4 0.3 

2.1 2.0 1.9 2.0 2.0 2.0 1.5 

2.0 2.2 2.2 1.9 2.3 2.3 2.0 

2.2 2.0 2.3 2.2 1.6 2.0 1.4 1.2 

1.3 1.5 1.4 1.5 1.4 1.4 1.3 

0.8 0.8 0.8 0.7 0.8 0.8 0.7 0.9 

1.2 1.2 1.2 1.2 1.2 1.2 1.1 0.8 

0.4 0.5 0.6 0.6 0.5 0.6 0.5 0.6 

1.0 1.1 1.3 

235.0 256.0 270.0 266.0 270.0 255.0 236.0 

0.6 0.5 0.6 0.6 0.6 0.6 0.5 0.5 

1.1 1.2 1.1 1.1 1.1 1.1 1.0 1.1 

365.0 358.0 355.0 348.0 318.0 311.0 298.0 286.0 

0.7 1.2 1.1 0.8 0.9 0.7 0.6 

53.0 45.0 52.0 50.0 51.0 59.0 55.0 48.0 

0.5 0.3 0.3 0.5 0.5 0.5 0.4 

0.1 0.2 0.3 0.3 0.5 0.4 0.2 0.3 

0.3 0.3 0.4 0.3 0 .1  0.2 

0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 

1.1 1.0 1.0 1.0 0.9 

0.5 

0.2 

0.5 

1.7 

1.9 

2.2 

1.7 

1.0 

1.3 

0.7 

1.1 

257.0 

0.6 

1.1 

292.0 

0.3 

0.6 

0.5 

0.3 

0.5 

1.1 

0.7 9.8 0.3 

0.7 

0.7 8.7 0.4 

1.8 1.9 

2.6 2.2 1.9 

1.5 2.4 2.2 

1.5 1.1 1.6 

1.2 0.8 0.9 

1.4 1.5 1.2 

0.6 0.5 0.5 

0.8 1.2 0.8 

222.0 240.0 190.0 

0.6 0.6 0.6 

1.2 1.1 1.1 

312.0 355.0 304.0 

0.3 0.6 0.4 

68.0 58.0 54.0 

0.6 0.5 0.5 

0.5 8.5 0.5 

0.4 8.7 0.6 

0.4 0.4 0.4 

1.3 1.3 1.2 



Table 19 (cont. 1 .  

OFF-SITE ELL MTER WLYSIS: 1984 

tbnth: Jan Feb Ibr Apr Hay Jun Jul k g  Sep Oct HDV DOC 

No. Samples 16 20 18 20 20 20 21 22 21 22 20 21 

b o .  b a n  1.19 1.48 1.63 1.41 1.63 1.59 1.23 1.27 1.20 1.56 1.70 1.48 
Seo. S.D. (*/I 7.77 8.58 9.72 8.76 8.05 8.33 8.89 7.72 6.88 7.31 7.97 7.66 

yell: 

No. Salples 

b o .  b a n  
6eo. S.D. (‘1) 

Range: tlax 
Hin 

Mell: 

No. Salples 

Seo. b a n  
6eo. S.D. (‘1) 

Range: tlax 
tlin 

OS-1 os-2 

12 9 

0.47 0.40 
1.40 1.64 

0.8 0.8 
0.3 0.2 

05-13 OS-14 

12 12 

0.57 1.11 
1.09 1.05 

0.6 1.2 
0.5 1.0 

05-3 OS-4 OS5 OS-6 OS-7 O S 8  OS-9 OS-10 OS11 OS-12 

10 10 11 12 11 12 12 12 7 11 

0.47 1.88 2.13 1.89 1.42 0.84 1.20 0.54 1.03 244.02 
1.38 1.11 1.11 1.26 1.12 1.16 1.16 1.16 1.21 1.11 

0.7 2.1 2.6 2.4 1.7 1.2 1.5 0.7 1.3 270.0 
0 . 3  1.5 1.9 1.2. 1.1 0.7 0.8 8.4 0.8 190.0 

OS15 05-16 05-17 OS-18 6 -19  05-20 O S 2 1  05-22 

12 11 11 11 12 10 12 9 

323.99 0.63 53.60 0.4 0.32 0.32 0.38 1.09 
1.09 1.61 1.12 1.27 1.66 1.73 1.17 1.14 

365.0 1.2 68.0 0.6 0.5 0.7 0.5 1.3 
286.0 0.3 45.0 0.3 0.1 0.1 0 . 3  0.9 



T a b l e  2 0 .  

OS1 

05-2 

OS-3 

OS-4 

OS-5 

OS-6 

OS-7 

05-8 

os-9 

OS-10 

os11 

o s 1 2  

OS-13 

OS 14 

OS- 15 

OS-16 

OS-17 

0s- 18 

OS- 19 

05-2 0 

OS-21 

05-22 

0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5, 0.5. 

0.5. 0.8 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 

0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 

5.8 4.9 6 . 1  4.3 5.7 2.8 4.9 4.9 5.6 7.4 

68.7 65.8 63.7 60.0 72.9 62.0 27.2 28.3 40.0 5.8 6.2 

35.0 36.2 32.2 21.8 24.0 23.1 19.5 9.2 5.6 ' 7.9 8.9 10.8 

0.5. 0.5. 0.5, 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 

8.4 9.8 15.0 14.1 16.2 10.5 11.7 5.6 5.0 4.8 6.9 

8.9 11.0 14.1 12.5 15.2 13.7 14.2 10.4 10.6 6.6 9.6 

0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 

14.7 17.1 5.2 18.5 16.1 18.0 17.9 

10.7 10.1 10.3 12.1 11.6 8.2 10.3 5.8 5.4 6.8 7.0 

9.1 8.5 7.6 9.0 6.8 7.8 6.3 5.6 6.2 6.7 6.0 7.5 

17.0 18.2 19.5 19.9 16.6 13.1 11.8 6.0 11.5 9.0 10.5 13.8 

11.2 12.3 11.6 9.5 16.2 17.0 15.5 9.4 11.9 9.8 11.7 8.3 
I 

0.5. 0.7 0.6 0.5. 0.5. 0.5, 0.5. 0.5' 0.5 8.5. 0.5. 

0.5. 0.5. 0.9 0.5, 0.5. 0.5. 0.5. 0.5' 0.5. 1.4 0.5. 

0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.51 0.5, 0.5. 

0.5, 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5, 0.5. 

1.6 5.6 3.4 0.6 0.6 1.2 0.5. 0.5. 1.6 0.5. 

0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 0.5. 

7.5 7.5 7.4 5.8 5.7 3.6 0.5, 0.5. 1.7 



tbnth: Jan Feb b r  @r b y  Jun Jul kg Ssp Oct Nw osc 

No. Samples 16 20 18 20 20 20 21 22 21 22 18 21 

600. b a n #  2.62 2.45 2.61 2.30 2.58 2.34 1.99 1.86 1.96 1.66 1.53 1.88 
600. S.D. (* I )  5.10 5.18 5.01 4.94 4.91 4.92 4.56 3.68 4.02 3.94 4.06 4.33 

Range: t b x  35.0 68.7' 65.8 63.7 60.0 72.9 62.0 27.2 28.3 40.0 18.0 17.9 
tlin 0.5. 0.5. 0.51 0.5' 0.5. 0.5. 0.5. 0.5, 0.5. 0.5. 0.5, 0.5. ............................................................................................................................. 

S t a t i s t i c a l  h a l y s i s :  (by well) 

uell: 

No. Samples 

6eo.  b a n #  
Geo. S.D. ('1) 

Range: I b x  
tlin 

bhll: 

No. Samples 

6eo. b a n #  
6so. S.D. ('1) 

Range: t b x  
tlin 

OS-1 OS-2 OS-3 05-4 OS-5 OS-6 05-7 OS-8 05-9 OS-10 05-11 OS-12 

12 9 10 10 11 12 11 11 11 12 7 11 

0.50 0.53 0.50 5.10 34.65 16.39 0.50 9.02 11.22 0.50 14.35 8.63 
1.00 1.17 1.00 1.30 2.54 1.91 1.00 1.55 1.28 1.00 1.58 1.33 

0.5. 0.8 0.5. 7.4 72.9 36.2 0.5. 16.2 15.2 0.5. 18.5 12.1 
0.5. 0.5. 0.5. 2.8 5.8 5.6 0.5. 4.8 6.6 0.5. 5.2 5.4 

OS-13 6 1 4  OS-15 OS-16 6 1 7  OS18 0s-19 0s-20 05-21 05-22 

12 12 12 11 11 11 12 10 12 9 

7.17 13.19 11.75 0.52 0.58 0.50 0.50 1.10 0.50 3.02 
1.18 1.43 1.26 1.12 1.41 1.00 1.00 2.39 1.00 3.08 

9.1 19.9 17.0 0.7 1.4 0.5. 0.5. 5.6 0.5. 7.5 
5.6 6.0 8.3 0.5. 0.5' 0.5. 0.5. 0.5. 0.5. 0.5' ............................................................................................................................. 

Indicates ' less than' values. 
# I f  the minium value i s  followed by an I * ' ,  the actual man i s  less than that shown i n  the table. 



T a b l e  21.  

TREH) M Y S E S  OF lRANIUl ClH) NITRATE GoIcENTlwTIWS IN OFF-SITE W: 1983 thru 1984 

Loca t ion# Uranium Ni t ra te  Locat ion# Uran i urn Mi t r a  te 

o s 5  -- ~ ( ~ 0 6 2 4  \t 05- 16 -- p(.0312 i 

Os-6 -- p(.0312 $ Os- 17 -- .0078(p(. 0704 t 

os-7 -- -- os-ie -- p(.0156 t 

os-8 * 4  -- Os- 19 ~ ( ~ 0 0 4  4 p(.0312 t 

os-9 ** 4 ' 9  os-20 p(.0156 4 .004(p(. 039 t 

p<.0156 1). os-10 p<.O214 + pC.0156 t Os-21 -- 
05-11 p(.0312 + -- 05-22 -- pc.002 v ........................................................................................................................ 

All analyses w r e  performed using ei therthe Cox and Stuart test for trend or Daniel 's test for  trend (Conover 1980). 
Uhere necessary due to a lack o f  data, only 1984 data w e  used i n  the analyses. 

# See Figure 2. 
.05(p(.l 

** . l (p ( .2  

' 198 



m =  

Figure 3. Sediment Sampling Locations 



Table 2 2 .  

WtkLYSIS OF SEDIKNT WPLES FROn THE STORM S E E R  W i F U  DIiM. 

-" 
=?E449 

2 i f f iY75 
28MAy75 
i 1OCT75 
22OCT75 
22Ap976 
09NW76 
i 31yiy77 
20OCT77 
9 1 Oii77 
OiJUN78 
155E?78 
1GSEP78 
14 JirN79 
15l~Ou79 
13 JUN8 0 
0 i OCTO0 
i4JilL8 1 
299CTR1 
; 1AUG82 

lOJUN83 
070CT83 
iliXT83 
24MV84 
25flAY84 
17AUG84 

i m ~ a z  

931.0 

58. G 
703.0 

1172.0 

4.5 

12.5 

307.0 
3&O. 0 
109.0 

2 2 . 0  
81.0 

3 0 0 . 0  
2 0 . 0  

14:. 0 
616.0 
16.0 
25.0 

1400. o 

6 3 . 3  
6.8 

7 8 . 0  

141.0 
86.0 

164.0 
85.0 
16.4 

35.0 

34.0 
29.0 
7 8 . 0  
94.0 
2u. 0 
2 3 . 0  
2 9 . 0  
57.0 
40.0 

135.0 
364.0 

317.0 
4.1 

39.0 

34.0 
40.0 
78.0 
34.0 
40.6 

2 4 . 5  

22 .0  
14.0 
1.3 

22 .0  
15.0 
11.6 
21.0 
81.0 

136.0 
22.0 141.0 43.0 37.0 

182.0 595.0 324.0 379.0 

29.7 1R2.0 249.0 209.0 274.0 27.6 
66.0 33.0 28.0 48.0 169.0 101.4 

N o .  jampies 20 26 20 4 4 4 2 2 

Geo. &an 9 0 . 6 0  57.30 3 0 . ~ 9  149.112 99.211 ioa.91 224.54 5 2 . 2 ~ 1  
6eo. S.D. ( * / )  13.55 7.47 8 . 7 8  3.28 3.42 3.09 1.33 2.50 



i 7 f f i Y  75 

2iOCT75 
120CT75 
22AeR76 
09Hou76 
i 3 W Y 7 7  
200CT77 
S iMT77 
0 1 JUh78 
15SE?78 
18SEZ8 
iUUN79 
15m79 
23JWO 
OlOCTHO 
14JUL8 1 
ZJOCT81 

1 Y K i 8 2  
1 ilJl;E(B 3 
Ir7OCTB3 
1 loci8 3 
241iwi84 
25MY&4 
17AlrG84 

2 1 3 ~ ~ 7 5  

1 2 ~ ~ ~ 1 3  2 

1.4 

1.4 

1.7 
3.0 
1.2 

1.5 

3.4 
1.2 
1.3 
2 . 1  
1.6 
1 .5  
2 .7  
3 . 6  
2.6 
2.6 
2.7 

3.4 

1 .3  

2.8 

7.0 

2.5 
33.0 
2 . 5  
2.0 
5.5 

70.0 

72.0 
523.0 

15.0 
27.0 

7 .5  
8.1 

32.0 
362.0 
240.0 

42.0 
494.0 

62.5 
23.0 

4.5 

2.2 
25.0 
86.0 

250.0 
3.8 

2 4 . 0  

6.5 
14.0 

1 . 7  
7.2 

30.0 
3.6 

28.0 il 
32.0 11.0 

117.0 AO.0 
50.0 7.8 

2 1 . 0  90.0 3.4  

438.0 e.8  6.7 
13.2 21.0 1 . 9  

No. h?~ples 20 20 20 7 3 

6eo. Bean 2.00 27.96 21.76 14.02 3 .51  
Geo. S.D. [*/I 1.48 1x86 7.75 2.35 1.88 



. ’ .  

?7tl$Y75 
28PlAY75 
210Cl75 
220CT75 
i2AF.175 
09WU76 
l 3 M Y 7 7  
200CT77 
210iT77 
0 1 JUN78 
1 5 S E W  
16SiF78 
14jiJN79 
15NLi11?9 
2 3 Jilt48 0 
01ocT80 
i 4 J U 8 i  
2?0[3T81 
i2&68? 
190ET62 
I OJlrN63 
070CT83 
I10CT83 
24rnYb4 
iSMAY8b 
174!~G84 

2.8 

1.3 
2.6 
3.0 

4.1 
8.6 
4.0 

3.1 
2 .1  
2.3 
1.6 
1.8 
1.4 
3.9 
2.1 
3.2 

j.0 
3. d 

2.0 

1.9 
3.6 

1.1 
1.5 
1.4 

1.5 
0.9 
2.2 

1.6 
2.0 
1.1 
1.9 
3.8 
2.5 
2.3 
1.8 
2.2 

5.7 
3.0 

4.3 

1.3 
2.6 

1.2 
1.4 
1.7 

1.4 
1.8 
1.5 

2.1 
2.2 
1.5 
1.4 
2.0 
1.9 
2.2 
2 .9  
2 .1  

2.5 
3 .1  

2.6 

2.8 

1.4 
1.8 
3.1 

1.3 
4.2 
1.6 

2.5 
2.2 
1.5 
1.3 
1.1 
1.2 
2.2 
3.2 
1.9 

1.9 
3.1 

0.0 

9.0 
12.0 

4.5 
5 . 2  
3.4 

2.7 
3.8 
7.0 

6.1 
2.3 
2.8 
1.7 
2.1 
1.1 
6.0 
4.7 
2.3 

6.6 
5.6 

3 * 9  

1.3 
5.9 

2.5 
2.4 
2.6 

2.1 
2.8  
2 *.4 

3.6 
2.1 
2.4 
‘2 , 7 
0.6 
1.2 
2.5 
2.5 
2.3 

2.7 
2.4 

0.0 

12.2 
2 . 2  

1.7 
1.8 
1.8 

3.8 
2.6 
3 . 0  

2.1 
2.1 
2.4 
; . 4  

2.0 
1.1 
3.2 
2.2 
2.7 4.1 

3 . 5  

3 . 5 .  4 .  J 

3.8 1.6 

h. Samples 19 20 20 19 20 20 19 4 

Geo. Mean 2.66 2.06 1.90 1.50 3.95 1.72 2.56 3. iU 
b o .  5.13. (*/I 1.56 3.73 . 6.90 5.94 7.74 9.06 6.86 1.56 

.. a 

cl ‘ - 2  Q Q  



Table 2 5 .  
-4441 6 

Locat ion! PrendtI b c a t  iont TrendtI .................................................................................................... 
OF- 1 * t  PR-4 Insufficient Data 

OF-2 -- PR-5 Insuf f icient Data 

OF-3 -- RH 19.4 -- 
01-4 Imuf f icient Data RM 19.6 * 4  

OF-5 Insof f icient Data Rtl 2 0 . 0  .002(p( .01 4 

BH 23.3 -- OF-6 Insnf f icient Data 

OF-7 Insufficient Data Bn 24.1 -- 

OF-0 Insufficient Data Rn 25.6 -- 

PR-2 . Ol(p( -02 4 D- 1 Insufficient Data 




