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m e  geology of the  Feed L a t e r i d l s  Production Center ( W C )  

According t o  geo log i s t s ,  t h e  Liami Ziver Valley 

As 

s i t e  htis been influenced s t rongly  b y  t he  g l a c i e r s  which extended 
i n t o  t h e  a rea ,  
was once occupied by d much l a r g e r  stredm than the  ? resent  day 
M i a d  River, 
more than 500 f e e t  below the  ? resent  sur face  of t h e  ground. 
t he  g l a c i e r s  r e t r e a t e d ,  t h e  deeply eroded v a l l e y  Was f i l l e d  with 
a g l a c i a l  t r a i n  cons i s t ing  of s ~ n d ,  g r ~ v e l ,  and cldy. Since the  
g l a c i a l  periods,  t h e  h ; i d  River has cu t  i n t o  t h e  g l a c i a l  depos i t s  
and formed the MiaPi V d l e Y o  

This  l d rge r  s t r e a  eroded the  bedrock t o  a depth of $, 

Test borings through the  e a r t h  formations underlying the  =C 
s i t e  revedl  t h a t  t he  Sand, g rave l ,  and c lay  a r e  deposi ted i n  a 
very i r r e g u l a r  manner, sometimes appearing a s  small l e n s e s  of 6. 
s ing le  mater ia l  and at other  places  as Eixtures  of t xo  o r  more of 
the cons t i t uen t s ,  Figure 1 dep ic t s  a somewhat i d e a l i z e d  v e r t i c a l  
s ec t ion  along a north-south l i n e  through t h e  p l a n t ,  

The p h y s i c , i l  c h a r a c t e r i s t i c s  of the sand ana g rave l  depos i t s  
i n  t h e  h i i a m i  V d l e y  i n  the  Ross area have given r i s e  t o  ground 
water resources  which a r e  of tremendous p o t e n t i a l  economic v d u e ,  
A t  t h e  ? resent  time, only l imi t ed  use i s  be i rg  made of t he  ground 
Nater i n  t h e  v i c i n i t y  of t h e  FMPC but increased i n d u s t r i a l  use w i l l  
undoubtedly be experienced i n  t h e  next decade. 

T e s t  borings f o r  foundat ion design, :vel1 d r i l l i n g ,  and waste. 
p i t  excavations within the  ccnf ines  of the Fh"sc have demonstrated 
the  ex is tence  ,of many ground water systems, Some of these  grocnd. 
waters a r e  qu i t e  loclilized ana r e s u l t  mainly from i n f i l t r a t e d  pre- 
c i p i t a t i o n  being trsgped by an underlying impervious l a y e r  of clhy, 
There a r e  two major water bearing formations ( a q u i f e r s )  i n  the  F D C  
s i t e ;  one is  a sand and grilvel-Itiyer a p p r o n h a t e l y  50 f e e t  i n  thick-  
ness ,  the top -of which i s  about 80 t o  90 f e e t  below t h e  ground sur-  
f ace ;  the  second, and most i m p o r t a t ,  is ii sand and g rave l  formtition 
nore than 7 0  f e e t  i n  thi5kness which is found about 140 f e e t  below 
the ground surface,  (See Figure 1,) 

NOTE : . -  Ground water i s  defined h s  d l  ivater below the  ground sur face ,  
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These t xc  f c x s t i o c s  a r e  se_chrbte'd 3y i; 1, - jrer cf i - - a - T .  * L S U S  
blue c l a y  of cccsiaerGble &reil l  extent,,  
is s u f f i c i e n t l y  in;ervious i n  the i m e a i - t e  ? l d n t  ureu t c  ~ ~ ~ 3 8  
t he  water contained in t h e  dee? formaticn t o  be ucder i;l consid- 
er;cble hydros ta t ic  head ( a r t e s i n n  S y s t e ~ ) .  The ivater c o n t d n e a  
in the' shallow aqui fe r  aPParentlY rep resen t s  t he  normul -.iater 
t a b l e , ( w a t e r  a t  atmospheric Pressure)  f o r  t h e  urea dnd such 
i s  dependent on lccal r a i n f a l l  f o r  r e p l e n i s h e n t .  
near the ground surface a r e  composed of s a d  d ~ a  gravel Eixed x i t h  
varying mounts  of c l d y ,  
(10 t o  20 f e e t  i n  th i ckness )  contain enough c lay  t o  arevent t he  
rapid i n f i l t r a t i o n  of P rec ip i t a t ion .  The shiilloii d;uifer,  there-  
f o r e ,  ? r o b a b l y  would not support  b sus ta ined  high r a t e  of ? u ? i n g  
o r  withdrawal of Water. 

The 3:ue cluy fcrzA;ian 

The forai i t ions 

For t he  mos t  p a r t ,  these  surface mhter ic l ls  

The deep aqui fe r  ( a r t e s h n  i n  the  RLFC s i t e )  undoubtedly is 
supplied w i t h  .fPter from a nuch l a r g e r  recharge area t h m  is t h e  
shallow aqu i fe r ,  
cumultiting f o r  a long per iod of t i m e ,  The 2 r e c i p i t a t i o n  pd t t e rn  
and the  surface formation c h a r a c t e r i s t i c s  i n  the pldnt  s i t e ,  there-  
f o r e ,  w i l l  not  b f f ec t  t h e  Water producing a o i l i t y  of t h e  deep 
aquifer  t o  uny g rea t  ex ten t  

It may d S 0  conta in  wdter which has been ac- 

GROUND WATEEi MOVRdENT 

I n  general ,  ground water moves from ti source t o  a point  of 
discharge. 
must move through t h e  i n t e r s t i c e s  between the  p a r t i c l e s ,  the r a t e  
of flow i s  dependent on the  number and s i z e  of t h e  openings (vo ids )  
between the p a r t i c l e s  Comprising t h e  formation and on the  dr iv ing  
force  (head o r  slope of t h e  piezometric s u r f a c e ) ,  
s tances ,  t he  ve loc i ty  of underground flow i s  r e l a t i v e l y  low, 

have s u f f i c i e n t  heiid t o  induce flow, and t h e  d i r e c t i o n  of flow 
often coincides w i t h  t h e  sur face  s lo?e for t he  drea. 

Since water contained i n  sand and grave l  depos i t s  

In ffiost in- 

Ground water  under normal atmospheric pressure usual ly  w i l l  

Ground water under d head g r e a t e r  thdo atlrospheric (tirtesicln 
sgsten;) f o l l o w s  t h e  o u t l i n e s  of t h e  oottom of t he  confining (im- 
pervious) formation and t h e  d i r e c t i o n  of flow need not follow t h e  
na tu ra l  s lope of the  ground surface.  Many a r t e s i a n  waters do not 
f i n d  h point  of discharge,  hence water i n  these aqu i f e r s  i s  of ten  
the r e s u l t  of accumuldtions extending over t h o u s a d s  of years. 

When wells a r e  d r i l l e d  i n t o  a water bearing formation a d  
water i s  withdrawn by pumping, t he  d i r e c t i o n  of flow i n  the  v i -  
c i n i t y  of t he  wel ls  ( t h i s  may be mny miles i n  ex ten t )  is more 
o r  less: r a d i a l  and i s  governed t o  ti ld rge  ex ten t  by the  e l e m t i o n  
of the f r e e  water su r face  i n  the  well or wells being pumped. 
while t h e  undisturbed o r  normal flow p a t t e r n  i s  i n  a given d i r e c t i o n ,  
t h i s  Dattern can be chhnged d r a s t i c a l l y  by the  in t roduct ion  of dells, 
even & l e s  away. 

Thus, 

BEST COPY AVAILABLE ooo(203 3266286 



. ' I  ' 
I -4- 6299 a .  

The s o s s i o i l i t i e s  f o r  COntdLiILtlng the grOuEd . ;uter . , i ch  
the  v;rious chenicals  usea in t he  F i  a r e  many and v-riad, 
include the waste diSpOSdl SYSteE, Surface wash froffi s torage  p a d s ,  
acc identa l  s p i l l s  from veh ic l e s ,  surface WdSh f r o m  scrap hedps, 
l eaks  i n  p ipe l ines  and s torage  tanks ,  f a l l o u t ,  a d  f looding  of 
f a c i l i t i e s  during se r iods  Of hedvy PreCipithtiOn. Process l i q u i d s  
and water soluble  s o l i d s  which Lre discharges on t h e  ground sur face  
can be cdr r ied  dotin i n t o  t h e  shallow aqui fe r  oy i n f i l t z c t i n g  pre- 
c i p i t a t i o n  o r  other  Surface w h t e r .  The c lay  cortuiried i n  the  upper 
10 t o  20 f e e t  .of ea r th  i n  the  pldnt  area tends t o  m k e  t h i s  L a t e r i a l  
r a t h e r  impervious and the  downward movement of  wdter and so luble  
c o n t a i n d n t s  w i l l  be r e l a t i v e l y  S l o w o  Nevertheless,  t h i s  i s  one 
avenue by :ihich apprecidble arriounts Of chemical contaminants c4n 
en te r  t h e  ground water over extended Periods of p l an t  opera t ion  if 
such contnmin&ts dre  allowed t o  accumulate on t h e  sur face  o f  t h e  
ground i n  t h e  p l an t  area.  The underground a g r i c u l t u r h l  drainage 
system ( t i l e  system),  which i s  loca ted  a few f e e t  below the  sur face ,  
and t h e  grave l  f i l l e d  t renches of the  newly constructed water supply 
systeE a l s o  can t ranspor t  and spread l o c a l  contaminants over much of 
t he  plant  s i t e .  

lhey 

. .  
When chemical substslnces come i n t o  contact  with c e r t a i n  e a r t h  - 

- mate r i a l s  t he re  i s  a tendency for the  contaminiints t o  be r e t a ined  
through the  process of ion  exchange. ' I t  i s  not known if t h e  sub- . 

surface formations i n  t h e  FMPC will e f f e c t i v e l y  remove t h e  types  
of po l lu t an t s  t h a t  might be c a r r i e d  by i n f i l t r a t i n g  water. Even 
if such removal is e f f e c t i v e  i n i t i a l l y ,  prolonged app l i ca t ion  of 
contaminants eventual ly  w i l l  overcome the  i o n  exchange capac i ty  of 
the sub-surface formation and the po l lu t an t s  then w i l l  move through 
the e a r t h  mater ia l s  r e l a t i v e l y  unaffected.  

The whste d isposa l  p i t s  form t h e  most s e r ious  p o t e n t i a l  ground 
water po l lu t ion  problem. These p i t s ,  excavated t o  a depth of ap- 
proximately 25 f e e t ,  extend below the somewhat impervious sur face  
layers. ,  hnd in some of these  p i t  eXCaVhtiOnS l e n s e s  o r  depos i t s  of 
pure sand tind grave l  rvere encountered. The bottom and sides of 
t h e s e \ p i t s  were sealed i n i t i a l l y  with ci l aye r  o f  c l a y  b u t  t h e r e  i s  
no assurance tha t  t h e  s e a l  i s  s t i l l  completely continuous and water 
t i g h t .  
"s l ipping" o r  "spal l ing" and i t  i s  l i k e l y  t h a t  sane of t he  c lay  
l i n e r  on the  s idewal l s  has been destroyed. 
pronounced seepage may occur when the  wtlter l e v e l  i n  the pit rises 
above these  n s l i p n  zones. 

The in s ide  wa l l s  of P i t  #3 show e V i d a I C e  of consideraole  

If this is the  case,  

The so-cal led dryt waste p i t s  likewise a r e  a p o t e n t i a l  source 
of ground water pol lut ion.  While t h e  ma te r i a l s  deposi.ted i n  these 
"dry- p i t s  a r e  usua l ly  i n  s o l i d  form, water from d i r e c t  r a i n f a l l ,  
sur face  runoff, equipment washing, and ; luite l i k e l y  some ground 
water accumulates in t he  depression and d isso lves  t h e  ffiore so luble  
chemical compounds contained in the  residues.  I n  a more i n d i r e c t  
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t i o n s  ( i n  t he  1,000 's  of p a r t s  per  mi l l i on  by weight).  The chlor-  
i d e s  and n i t r a t e s  a r e  ~XtremelY so luble  and the  f l u o r i d e s  r e l a t i v e l y  

6298- 4 
-4-r - 

The K-65 Area and the  concrete t rench  leading t o  it form 
another important source of p o t e n t i a l  r ad ioac t ive  contaninat ion 
f o r  t h e  ground water. Leakage from t h e  concrete s to rage  tanks may 
u l t ima te ly  f i n d  i t s  way i n t o  ground water e i t h e r  d i r e c t l y  through 
the  d ra in  t i l e  o r  by backing up i n t o  t h e  trench. In both i n s t m o e s  
t h i s  m a t e r i a l  is exposed t o  d i r e c t  r a i n f a l l ,  sub-surfdce seepage, 
and a t  times t o  sur face  runoff. 

le. If p o l l u t i o n  of t h e  ground water by chemicals from the p l a n t  
should occur,the cos t  and d i f f i c u l t y  of t r e a t i n g  the water 
t o  make it s u i t a b l e  for use w i l l  b e  g r e a t l y  increased even 
though t h e  degree of p o l l u t i o n  i s  small. 

If the concentrat ion of contaminants should become excessive 
i t  i s  poss ib l e  t h a t  t he  water  from the production w e l l s  could 
not  be t r e a t e d  t o  render  i t  s u i t a b l e  for p l a n t  u sem 

Wells o the r  than those  owned by t h e  Government can be rendered 
unfit f o r  use,  thereby c r e a t i n g  se r ious  l e g a l  and publ ic  re- 
l a t i o n s  problems. 
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4. Ths ~.r.zurrj. v tz ter  ir. t h e  e n t i r e  a res  csn b e  renderea .c:jsabie 
for a very lcng ?e=.iod of t ine  bectiuse t h e  ccntadc-n ts  ci;n 
only be removed by eliEinatiEg t h 2  source and t h e c . r e a c v i f i g  
a l l  of the polluted water from t he  aquifers .  This ; ~ ~ u l d  be  

of time before it was discovered. 
- a  gigiintic task if pollution accuu ld ted  for a long period 

- FIELD STUDIES TO - EVALUATE Gi3C;UK-D F O L L U T l  iib 

During the Summer and autumn Of 1960, a spec ia l  study was 
cafiied out for the  purpose of evaluating the ground water pol- 
lu t ion  poten t ia l  i n  the FMPC site. The invest igat ion included: 
a series of pumping tests on t h e  yoduc t ion  wells;  chemical analy- 
ses of water samples withdrawn from the production v e l l s ,  from 
T e s t  ;i'ells Nos. 1 and 5, and from the w e l l  a t  t h e  old A J m i n i s t r t l -  
t i on  Building (See Figure 2 ) ;  a v i sua l  inspection of the  e n t i r e  
plant s i t e  w i t h  par t icu lar  a t t en t ion  being given t o  the--leak from - 
waste Disposal P i t  #3 i n t o  Faddy's Run Creek; a f i e l d  survey of 
Paddy's Run Creek and analyses Of Samples collected therefrom; 
the col lect ion and analyses Of approximately 100 soil samples 
from the  plant  area; and a detai led study of the  analysis  of watar 
samples col lected over a two year period from exoavations a d  storm . 
sewers i n  t h e  plant.  No consideration was given t o  the methods of 
waste treatment snd disposal or t o  the e f fec ts  of PMPC wastes on 
the  Miami River water qua l i ty  because these Items warrant de ta i led  
studies which a r e  beyond the scope of the  present invest igat ion.  

The pumping tes ts  were car r ied  Out over a period of three 
weeks a t  pumping r a t e s  Of 1.5, 2.75 and 3.85 million gallons 
da i ly  f o r  weeks one, two and three respectively. An addi t ional  
test  was made on 'fie11 #2 in which the  well was pumped a t  a r a t e  
of 420 gallons per minute for severa l  hours, followed by a r a t e  
o r  1100 gallons per minute f o r  an addl t ionul  period of t i m e .  The 
main objective i n  performing these pumping tes t s  was t o  determine 
the  probable productivity of t h e  deep aquifer  and the area of in- 
fluence of the pumping wells. 

are capable of delivering only a small f rac t ion  of t he  water 
avai lable  I n  the deep aquifer. The main l imi ta t ion  on the  three 
production wells i s  the  f a c t  t h a t  Only t h e  bottom 20 feet  of the 
casing of each well is perforated whereas the wells extend through 
the aquifer which is  a t  l e a s t  70 feet  in thickness. The amount 
or  water that can be withdrawn therefore is controlled by the 
perforated area of the casing r a the r  than by the  hydraulic Char- 
a c t e r i s t i c s  of ' the aquifer.  

Drawdown measurements taken in the  three  proauction wells 
a t  the mximum possible pumping ra te  show thdt  the  area of in-  
fluence is qui te  l imited.  ( T a b l e s  I and n). 

The pumping t e s t s  indicate  th& the three  production wells - 

. 
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S P E C I X  PULiIAG T G T S  UF U i i  P~SWUUCTIW~L , i m  

L U T A C Z  FA& TUP UY C d i i b t i  IC/ &TU o - W X C  

1 Test 5 Test A h o  E l d g  DATE T m  P W I K G  RATES GPh Old  

6-27-60 0830 -0 8 90 -- 
1300 -- 1035 -- 
2100 -- 1030 -- 

#3 #1 #2 #3 #1 #2 

60.5 114.5 60.5 63.7 -- 69.6 
61.2 125.0 61.5 64.1 -- 69.8 
60.3 124.0 60.3 64.0 -- 69.5 

60.8 124.2 61.3 63.8 -- 6908 
6009 12400 61.0 63.8 -- 69.7 

680 9 

6-28-60 0830 -- 1035 -- 
1300 -- 1035 -- 
2100 -- 1040 -- 61.2 124.0 61.2 64.1 33.3 

5-29-60 0830 -- 1935 -- 60.9 123.3 61.1 63.8 33.2 69.5 2100 -- 1040 -- 6101 123.7 61.1 64.3 33.3 68.9 

6-30-60 0830 -- 1035 -0 60.9 123.3 61.1 63.8 33.2 69.7 2100 -- 1035 -- 60.8 122.8 61.1 6400 33.3 69.5 

7- 1-60 0831 -- 1021 -- 60.8 122.3 61.1 63.9 33.3 69.6 2100 -- 1040 -- 60.9 122.8 60.8 63.9 33.3 69.5 

'7- 2-60 0830 -- 1040 0- 61.2 123.3 61.3 64.2 33.3 6906 2100 -- . 1035 -- 61.3 123.0 60.8 63.8 33.3 69.4 
7- 3-60 0900 -0 1040 0- 60.8 123.5 61.2 63.9 33.1 69.7 2100 -- 1040 -- 60.8 123.6 61.3 64.0 33.3 69.7 
'7- 4-60 

''- 5-60 
1- 6-60 
'7- 7-60 
'- 8-60 
'- 9-60 
7-10-60 
'-11-60 
'-12-60 
7-13-60 
7-14-60 
7 - 1 5-'6 0 
7-16-60 
7-17-60 
7 -18-60 

0900 -- 
2100 

0900 -0 

0900 , 808 
0900 808 
0900 800 
0900 --- 
0900 850 
1300 850 
0900 850 
0900 850 
0900 850 
0900 850 
0900 850 
0900 850 
0900 850 

1240 
1241 
1242 
1245 
1250 
1300 
1308 
1325 
1327 
1328 

. 1341 
1350 

1040 
1040 

1040 
1006 
1006 
1058 

1056 
1068 
1068 
1068 
1068 
1068 
1068 
1068 
1068 

1068 
1068 
1068 
1068 
1068 
1068 
1068 
1068 

---- -- 
700 
7 00 
700 
700 
700 
700. 
750 
750 

750 
750 
750 
7 50 
750 --- 

61.6 
61.6 

61.3 
9606 
9606 
96.0 ' 
59.1 
94,8 
9603 
9605 
9604 
96.7 
97.3 

97.5 
9704 

9704 

97.4 
68.9 
62,9 
600 4 
5909 --- 

124.6 
123.9 

6105 
61.7 

1240 5 
1210 3 
121 0 0 
119.8 
59.6 
114.6 
117 0 
117.7 
117.9 
118.3 
118.3 

118.3 
118.3 

118.3 
118.3 
118.3 
118.3 
118.3 
118.3 
118.3 
118.3 

118.3 

63.9 
64.0 

63.9 
63.9 
64.3 
64.3 
64.3 
64. 0 
64.0 
640 2 
64.1 
64.3 
64.4 
64.4 
64.5 
64.4 

33.2 
33.3 

33.3 
33.3 
33.4 
33.3 
33.5 
33.3 
33.3 
33.3 
33.3 
33.5 
33. 4 
33.4 
33.4 
33.3 

69.5 
69.7 

690 9 
69. 9 
70.5 
690 7 
69.6 
69.3 

69.4 

69.8 
69.7 

70.0 

69.5 
6905 

69.7 

69.9 
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! DISTAKCE FROM TOP CASD!G 
QPm TO WATER SURFACE 

#2 #2 Recording #1 Well 
we11 

0750 . 
Start 0807 

0810 
0820 
0830 
0840 
0850 
0900 
0910 
0940 
1015 
1115 

1140 
1144 
1154 
1204 
1214 
1224 
1234 
1244 
1254 
1330 
1400 
1400 

. 1410 
14 20 
1430 
1445 

0 
440 
440 
440 
420 
420 
420 
4 20 
4 20 
420 
420 
420 . 

580 
636 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
ofr 
0- 

0- -- 
0- 

59'2" 
79'5" 
79S5" 
86 ' 
87 @4" 
87'5" 
87'5" 
87 ' 2" 
87'2" 
86°4a 
86 ' 4" 
86 ' 
92' 

105 ' 7" 
120q 
121° 
121p 
121p 
121q4" 
121'4" 
121q4" 
121'3" 
121'3" 

590%" 
59O2" 

aec over e d  
Becovered 

59O2" 
62'9" 
62'9" 
64'9" 
65'2" 
65'2" 
65'2" 
65 ' 
65' 
65 ' 
64q 11" 
64'11" 

65'3" 
66' 
67' gW  
69'11" 
70'9" 
71'2" 
71'3" 
71' 3" 
71'3" 
71°3" 
71'3" 

61@8" 
60'9" 
60 

fecovered 

59'5" 
60' 
60' 
60 ' 
60' 
60' 
60' 
60'1" 
60'2" 
60'2" 
60'2" 
60' 2" 

-- 
61' 
61' 
61' 
61 ' 24" 
61'4" 
61'4" 
61'4" 
61'4" 
61'4" 
61'4" 

6098" 
60'0" 
5995" 

B c over e 

The distance' from 82 production w e l l  t o  #2 recording well 
i s  24aq. 

Base elevations of #l and 82 wells  are: 

Date of Test 8/22/60 

#1-578.66 
#2-579 0 16 
#3-579 0 36 

BEST COPY AWNABLE 000009 3266292 
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4- The static aa te r  A v e i  in t he  production wells kti i r ,  t he  

w e l l  a t  the Old Adminlstrstion bui ldins  a re  upproximately the  
sBp;e thereby ind ica t i rg  t h a t  the  deep  m a  shallovi Eiquifers a r e  
interconnected. Chemical Analyses of water samples from both 

.deep and shallow wells iad ica te  thiit the  deep and shallow ground 
'water  a r e  of t h e  same general  composition, a fu r the r  indicat ion 
of d i r e c t  interchange between t h e  two systems (Table In). It 
is qui te  possible t h a t  t h e  layer  of blue clay separating the two 

.water bearing formations i s  i n  places discontinuous thereby per- 

. d t t i n g  water t o  f l o w  from one aquifer  t o  the other. Since the 
two aquifers  a r e  undoubtedly interconnected, any accumuldtion of 
po l lu tan ts  i n  t h e  shallow ground water can i n  turn  c o n t d n a t e  
the p lan t  water supply. 

appears t o  be flowing i n  a south-easterly direct ion toward the  
mami Rlver. 
and  5 located on the west s ide O f  the  waste d i sposa l  area a r e  
higher than the water l e v e l  i n  Test ;fell  No. 1 on the e a s t  side 
of the waste disposal area. This difference in elevat ion ind ica tes  
that  the shallow ground water i n  the v i c in i ty  of the waste disposal 
p i t s  is Eoving from Paddy's Run toward the main production wells 
(Table Iv and Figure 3 ) .  

The data  l i s t e d  i n  Table III and Table V prove conclusively 
that there I s  same leakage from P i t  #3 into Test 'dell 85. While 
the amount of leakage is undoubtedly small, it i s  nevertheless 
moving in t h e  general di rec t ion  of the  production wells. 

It can be argued that even though pollution i s  entering the 
shallow aquifer ,  t he  veloci ty  of flow W i l l  be  s o  l o v i ,  because of 
t he  l i m i t e d  area of influence of t h e  main wells,  t h a t  it will take 
many years for i t  t o  reach the  production wells. While t h i s  con- 
cept is undoubtedly t rue ,  the f a c t  remains t h a t  i f  pol lut ion does 
reach the main wells many years of pumping will be required t o  
eliminate the  accumulated contaminants even if t h e  source of pol- 
l u t i o n  can be blocked. 

In t he  A 6 P C  plant  s i t e ,  the water in the  shallow formation 
L 

The S t a t i c  water l eve l s  i n  Test \Jel ls  Nos. 2, 3 ,  4, 

' ' 

The inspection of t h e  production area revealed many po ten t i a l  
sources of surface contamination, w i t h  the chemicals used in pro- 
cessing reactor  f u e l  elements. The points  of major concern are: 
the overflow of l i qu ids  frm process areas ,  tanks,  tlnd sumps onto 
gravel courtyards o r  i n t o  the storm drainage system; wash water and 
storm water from concrete s torage pads; sp i l lage  of s o l i d s  from 
vehicles and fram storage pads; and exposed surplus and scrap 
mater ia ls  s tored i n  cer ta in  areas.  'mile it is not known what 
loss of chemicals occurs from these sources, samples of water taken 
from various excavations on the FKPC s i t e  show B high concentration 
of chlor ides ,  n i t r a t e s ,  f luor ides  and uranium, (Table VI). As in- 
dicated Ln an e a r l i e r  sect ion of this report ,  the ag r i cu l tu ra l  
drain t i l e  and the water system trenches can t ransport  contaminant's 
from one part of the  plant  over much of the p lan t  a rea  thereby in- 

. 

! :: 

BEST COPY AVAILABLE O O O G 1 0  
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7 C. 
--IS- 

KO.* 

No 

Eo 0 

me. 

NO 

Old  

1 

2 

3 

4 

5 

A b .  

"VATIC& EEET t 

520.29 

521.00 

521.31 

521.42 

521020 

518.04 

I 
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/ FIGURE 3: VEXTICAL SECTION THROUGH EFT 'dFLLs 
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c1- F- U 
DATZ SAMPLE LCCAITrn DDm DDm DDm D DIIl 

9/22/60 Storm S e w e r  Line from Tech. Lab. 1328 1217 38 8.9 
9/ 3/60 Elevated Tower Trench 66 25 0. 5 8.0 

28 0 0 5  5.5 
490 3.0 1. 3 

l0/30/60 Ditch No of P i t  #3 100 22 1.2 1.1 
6/24/60 Puddle Piorth Side of P l an t  #e 443 8125 56 41.5 

6/29/60 Surface Vater from Plant  #8 20 188 6 8.5 

7/20/60 Water i n t o  MH-23 1230 330 280 9.5 
7/15/60 New Elevated Tower Excavation 19  61 1 5  1. 3 

EJ% 

9/28/60 F i r e  Line Trench 0 

10/28/60 F i r e  Line Trench 0 

6/26/60 M - 1 3 3  from Plant  #8 7 100 23 2.0 

. 7/17/60 Overflow from Slop  Tank P lan t  #@ 490 66,400 2,500 14 

88 10,000 27 5 

7/23/60 ME East  of Plant  #6 4 18 1 0  70 

7/18/60 Retaining Wall East  of Tank Fann - 
6/29/60 Ground W. of P i t  #5 5 27 4.8 1 2  

7/18/60 Hole a t  A and 2nd StSa 20 2 0 

1/26/60 Waste Line f rom P i l o t  P l a n t  0 

2/ 5/60 Water from Storage Pad 16  8 4.5 4.9 

5.4 18.5 
8/ 3/60 Catch Basin-Storm S e w e r  Outfall 18 62 8.6 9.9 
7/21/60 Test Hole-N Tech. Lab. 1 17 2.3 6.5 

340 0 64.5 

2/ 5/60 Water from Storage Pad 16 16.5 3.5 6.9 
2/18/60 Drainage Ditch by #5 T e s t  We11 51 1600 9.8 0 a32 
2/18/60 P lan t  # 8Line Break a t  #1 T e s t  Well 498 19,000 170 56.5 
4/11/60 To Storm Sewer from Tank F a n  Sump 293 9250 85 0 a65 

24 1500 800 1.55 

1 4  30 12.4 -120 
11 150 2.8 4.75 
11 U O  8.8 3.95 

4/13/60 To Storm Sewer from Tank Farm Sump 
5/ 6/60 Hole Tech. Lab Court Yard 
6/ 8/60 B c a v a t i o n  for P i t  #$ 
1/22/60 To CB-93 from Garden Hose 
1/26/60 Water t o  Storm Sewer from P l a n t  #8 
1/28/60 To Storm Sewer from P lan t  #6 
1/29/60 . Thick F lu id  a t  MH-117 18 33 240 86,750 

5977 82  49 144 1/31/60 Leakage from Tank NO. F3E7 
2/ 7/60 Vater a t  btH-166 

4/ 8/59 Ground Water in Ditch a t  K-65 
6/11/59 Excavation W. of P lan t  #1 

11/ 4/59 Surface Water t o  MH Plan t  #s 
11,’ 4/59 From P i t  a t  R R Track 102 40 506 837 
11/19/59 To Storm Sewer a t  General Sump 184 21 , 000 2220 32 L2/11/59 B a r r e l  Loading Pad-B Street 

27 22 8 3.5 

2 5000 - 30.3 

8245 63 7.3 12.4 
0 29.1 

1273 - 7.4 16.7 
0. 59 - 1.2 20 14 

2/26/59 Overflow from E-65 Trench 1107 L 

6/22/59 Creek Behind P i l o t  P l an t  1107 - - 22.3 
60 37 9.8 98 

22 6 l e 5  25.2 

BEST COPY AVAI,LASLE 
oouo15 

32 6 6 2 9’8 



6299 

.- - -2. zmasing the p o s s i b i l i t y  Of a ground water pol lut ion hazard. c -, f'gs-* -- - .I_ - -_ - -  In SepCYember 1960, D l i m i t e d  survsy was &de of t he  reach 
of faddy9s  Run Creek from the  sew Haven bridge below t h e  plant  
t o - a e  head of t h e  stream. A t  the time of the inspection, the 
-=&on of PaddyOs Run Creek from the  Naste d i s p o s d  a l e e  t o  a 
:--below the 5Vi11ey Road bridge was completely dry, There was 
a u t e d  f l o w  in the creek above t h e  waste disposal a r ea  and a l so  

- -, _balonrAhe Willey Road bridge. Samples of water were col lected a t  
,ma points and analyzed for chlorides,  fluorides, n i t r a t e s ,  

- p m * a  Run Creek between the  upper and lower reaches sampled 

_ _  
I 

- =warn, uranium and radioact ivi ty .  The resu l t s  of the analyses 
%&- _ _  - - - a t e d  l i t t l e  change I n  chenical const i tuents  of the water of 

- *  Tl!B?a*vnL - _- 
There was a small amount Of waste seeping through t h e  stream 

m i l e  the chloride and n i t r a t e  content .bank j u s t  west of P i t  # S a  
u f - t h i s  waste was high (See Sample fin Table V I I )  the quantity 
- -so small t h a t  It d i d  not a f f e c t  appreciably the  quality of 
Sadmes Run water. Since the September study, the  leak  i n t o  . 
-psddy*s Bun has stopped almost completely. It is not known I f  
solids accumulating in P i t  #3 have blocked t h e  eeepage or it t h e  
W O E  -leaking from the  p i t  are finding another outlet .  . . 

Since  there  was visual evidence of chemical contamination 
w - t h e  ground aurracb a t  various points  in the plant  s i te ,  8 
detailed s o i l  sampling study waa hade. 
H 5  areas were divided i n t o  blocks approximately 200 f e e t  square. 
Thersast-weat and north-south coordinate l i n e s  of the plant area . fornmd boundaries of the  blocks and the corners of the blocks - 
wera-used a s  soil sampling points.  By select ing the  sampling 
polnts  on a uniform basis  tor the  e n t i r e  plant without regard t o  
the- loca t ion  of Individual process a reas  i t  is believed that the. 
results obtained a r e  unbiased. The main disadvantage t o  t h i s  
method of select ing sampling points  was-the f a c t  t h a t  some of 
than were inaccessible or e l s e  t h e  point f e l l  on a paved area. 
In  t h e  event that a sampling point f e l l  s o  close t o  an individual 
prooess operation t h a t  abnormal r e su l t s  might have been obtained, 
-the .sample was not taken. 

The e n t i r e  production and 

The sampling method consisted of d r i v b g  a s p e c i d  soil 
sampler i n to  the ground approximately l2" and withdrawing a core. 
A.aection was cu t  lengthwise from each core and pulverized before 
being asnt t o  the laboratory f o r  analysis. The data obtained 
from-the s o i l  study (Table show a wide var ia t ion in t o t a l  
d u m  content from area t o  area in the p l a n t .  The high con- 
oentrations of t o t a l  uranium a re  somewhat loceilized in certai'n 
prooess areas  and along roadways. In general, the samples taken 
tram t he  production area a re  higher in t o t a l  uranium thnn those 
t rom the K-05 area (Figure 4 ) .  

BEST COPY AVAILABLE 000016 
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0.09 *PoR. -Bridge N of S ta te  15 0.14 nd 0-113 0.021 0.20 Route 126 

'P;B. .Brkdge on S ta te  
'Route -l26 

15 0 005 0023 . . 18 . 02 

093 0 012 . 07 014 8 . 

064 . 021 . 02 ad 100 rt. Tr' or Spur Line 1 1 0  5 012 004 
B d  dg0 

090 . 12 1 6  Waste .leakage from pro- 1415 007 1948 - 
j ec t  ( jus t  -below Spur 

Line  Eridge) 

'P.R. a t -poin t  just  abovo -13 
Waste P i ta  

014 0.4 0 024 0 012 0 01 06 

Point just  above leak 15 
fram Waete Pi t  t o  P.R. 

028 0.6 . 012 0 014 14 nd 

Point below leak rrom 
Waste Plt 

13 020 1.4 036 . 20 . OB 

Upstream rrm ford S 
or  wiliey Bridge 

23 1.0 0.4 0006 2.4 3.73 7.69 

nuu 0.6 . 022 006 nd 

078 018 nd 

Tributary between Wllley 75 
Road and New Haven Rddge 

Carolina Chemical Plant 
Xfrluent - f r o m  Virginia 27.5 006 0.4 

. 02 

005 * 

New Haven Bridge 265 nd* 1.3 nd 040 14 

. Sample of Algae a t  Bow 1.0 mg Uranium/sample 
Haven Bridge 

13 . 19' 0 12 nd s or BOW Haven  ridge 9 006 0.3 

Bridge N of By Pass 50 230 070 0.3 003 019 . 02 06 

Sample of Algae a t  Bridge 
N of By Pass 50 

0.38 mg Uranium/satnple 

Date of Sampling: * P.B. (Paddy9a Run) ** nd (non-detectable) 

September 13, 1960 

BEST. COPY AVAILABLE ' 3266300 
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S3100 - E5400 
5200 
5000 
4830 

S3090 - E4600 
4400 
4200 
4000 
3800 
3600 
3400 
5230 

52900 - E4000 
4600 
4200 
3750 . 

S2890 - 3300 
52700 - E5400 (Surfaoe 

5200 

4320 
4000 
3700 

S2500 - E5400 
5 200 

S2420 - 4930 
4800 
4600 
3340 

S2300 - E5450 
S2330 - E5280 

4960 
2280 - 4810 

4600 
3400 
5200 
4970 
4800 
4600 

51900 - E5400 
5 200 

1960 - 5000 
1960 - 4800 
S1950 - E4600 
1850 - 3420 
S1700 - E5400 

5200 
1750 -_ 4150 

3330 

52700 - Z4800 

BEST COPY A'KiMBLE 

Sample) 

50 
33 
40 
33 
28 
30 
125 
130 
78 
58 
60 
108 
11 3 
83 
80 
45 
240 
173 
103 
125 
198 
165 
125 
123 
75 
65 
148 
48 
11 3 
25 
190 
85 
123 
55 
178 

28 
138 
28 
36 
108 
165 
16 3 
48 
98 
78 
,85 
150 
108 

0 

0.33 
0 45 
o 40 
0 63 
30 

0 30 
a 32 

47 
0 90 
e 08 

0 16 
e 10 
e 21 
e 2 0  

2.0 

2.4 

12.8 
le5 
0 36 
31 

0.44 
0 12 
e60 
e 56 
009 
0 11 
o 96 
0 4 4  
0 22 
15 

3.6 
e 4 4  

6.0. 
e 32 

105 
30 6 
e 40 
e 18 
e 32 

5.2 
2.5 
200 

2.4 
16 

.l6 
e 16 

e 60 
2.0 

2.8 

22 
89 
59 
21 
42 
11 
15 
31 
34 
44 
11 
26 
39. 
27 
15 
40 

345 
90 
241 
90 
106 
20 
31 
21 
53 
49 
30 
119 
19 
39 

450 
54 
18 
210 
44 
690 
70 
290 
130 
90 

150 
1so 
208 
379 

22 
13 

,244 
147 

0 

3266301 
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S1500 - E5400 
5200 
4800 
4600 
4400 
4150 
3500 . 
3330 

Sl300 - E5400 
5000 
4800 

S1300 - E4600 
4150 
3520 
3400 

5200 
4930 
4800 
4600 
4400 (Wet) 
4150 
35 20 
3400 

S 900 - E4800 
4600 
4400 

920 - 4000 4080 
3800 
3400 3520 

S 800 - E3300 
SlOOO -. E2900 
SUO0 - E3300 
51400 - E2900 
SI200 - E2400 

S16OO - E3300 
SUO0 - E2900 
51600 - E2500 
SUO0 - E2100 
S1600 - E1700 
S2OOO - E3300 
S22OO - $2900 
52000 - E2500 
S2200 - E2100 
S2OOO - E1700 
52400 - E3300 
S2400 - E2500 
S2400 - El700 

S U O 0  - E5400 

S1400 - E2100 (50' from Test Well #1) 

185 
155 

70 
95 

175 
158 
85 
85  

155 
145 
143 
206 
63 

133 
58 
70 
138 
228 
35 
95 
33 

258 
115 
183 
55 

11 3 
140 
85 
23 
65 
83 
70 

160 
103 
45 

270 
188 

63 
14 0 

75 
225 
190 
250 
35 
163 

98 
165 

73 
140 

ppm u Fpm u 
202 31 

e52 60 
2.0 69 

e 4 4  34 
1.6 43 

20 0 80 
0 11 22 

l o 3  27 
e 80 22 
e 68 34 

00 36 23 
08 16 

0 32 23 

0 36 40 

4.8 25 
1.0 19 
1.4 39 
3.2 0 

e 16 22 
101 80 - 

e 14  29 
e 2 1  149 
36 19  
18 44 

o 56 139 
6.8 149 

e 68 29 
0 09 290 

1.2 129 
0016 1 2  

0 09 80 
e 2 8  50 
e 03 70 
e 4 4  47 
e 1 1  9 
20 24 

e 92 11 
14 7 
06 7 

e12 11 
e 20 9 
013 37 
e 20 14 
o 32 1 2  
14  16 - 
48 35 
28 10 

o 36 21 

32 31 

BEST COPY A\!F.IMBLE 3266302 



w 
3000 

2600 

I 

1 1  
I 
I .  
I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I '  
I 
I 
I 
I 

19 27 51 22 90 

39 6G 13 150 

34 190 

39 21 9@ 

241 

22 I 'P 
450 

690 53 
89 I I l  

59 

21 

70 

54 49 
44 31 69 

le 30 
290 

39 

27 

208 

379 139 22 23 34 
I I . ksoo 210 119 

130 
42 

140 80 43 

PRODUCTION AiZEA 106 
15 I 

l5 I 40 
16 44 

29 
29 

. I  
31 I 

I 
I 

34 I 
I 

20 

290 

40 31 
I 
I 
I 

44 129 
149 23 80 

I,. -. . . 1.9 - .35 . . - I 
11 . . ,I 

12 35 

70 11 80 -37 

14 7 
47 

10 

I K-65 -- 
9 7 

** Note; - 
12 in diameter hnd - 

taken from the top 
12" of soil. 

16 21 11 
I I I I 1 I I 

' 80b I 
2400 d o 0  3200 12bo l6bO 2d00 

s - y  
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The f l u o r i d e s  l ikewise  show v- r i a t ion  frcm goin t  t o  p c i a t  
but t he re  does not  .appezr t o  be a s ign i f icaf i t  d i f fe rence  between 
the Prcjduction and K-65 a r e a s o  

The ' soluble  uranium contained i n  the  s o i l  samples i s  simply 
the  r e s idua l  t h a t  was not  remOvQ3 by i n f i l t r a t i n g  p r e c i p i t a t i o n  
and surface runoff and as such is  ind ica t ive  only of t h e  f a c t  
t h a t  process m a t e r i a l s  Can be dissolved and c a r r i e d  i n t o  the 
ground water. The h i@ f l u o r i d e ,  n i t r a t e ,  ch lor ide  a d  urvnium 
l e v e l s  found i n  the  seepage Mater i n  d i tches  and excuvations 
a l s o  support t h i s  conclusion. . 

1, The pumping t e s t s  of the main Production wells d i d  no t  
cause a s i g n i f i c a n t  drawdown i n  the  t e s t  wells or i n  

. the  well a t  t h e  o ld  Administration Building. T h i s  in- 
d ica t e s  t h a t  a t  the  maximum pumping rates poss ib l e ,  t h e  
area of in f luence  of t h e  production wells i s  qul te  
l i m i t e d  

2. The deep aqui fe r  can supply considerably more water  than 
can be withdrawn from the present  wells. 

The s t a t i c  water l e v e l s  i n  t h e  deep.wells and i n  the 
shallow wells a r e  apgroximat.ely t h e  same thereby in-  
d i c a t i n g  tha t  the deep and shallow aqu i fe r s  a r e  i n t e r -  
connected. 

4 . /  Analyses of samples from the  deep and shallow wells show 
t h a t  t he  chemical content  is e s s e n t i a l l y  t he  same; a 
r u r t h e r  i nd ica t ion  of a d i r e c t  interchange of water 
between the two aqui fe rs .  
shallow ground water t h e r e f o r e  can be ca r r i ed  i n t o  the 
deep aquif er. 

. .  

@ \. - 

Contamination reaching t h e  

5.  The water in the shallow aqu i fe r  i s  moving from Paddy's 
Run Creek toward the production wells. This  conclusion 
is supported by the higher water levels i n  T e s t  de l l s  
Nos. 2 ,  3,  4,  and 5 a s  compared with Test d e l l  No. 1. 

normal d i r e c t i o n  of ground water flow appreciably,  ex- 
cept i n  the Immediate v i c i n i t y  of t h e  wells, t h e  con- 
s t r u c t i o n  of a d d i t i o n a l  w e l l s  o r  increased withdrawal 
from e x i s t i n g  wells can cause a s i g n i f i c a n t  chunge i n  
the  d i r e c t i o n  of ground water movement. 

m i l e  the main product ion wells do not  in f luence  the 

7. There is d e f i n i t e l y  some leakage from P i t  #3 i n t o  #5 
T e s t  Xell because t h e  ch lo r ide  and n i t r a t e  content  of 
samples from t h i s  wel l  i s  much higher thsn from other  
wells i n  t h e  p lan t .  
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8. A mall amount 
~ L U I  Creek. 

seepage from P i t  #3 is en te r ing  Paddy?s 

9. Analysis of water samples co l l ec t ed  f r o n  t renches and 
excavations throughout the  p l a t  s i t e  show t h a t  pro- 
duction chemic;ils a r e  f ind ing  t h e i r  Way i n t o  the  sub- 
surface waters of the plant .  

10. The s o i l  sample analyses  gave evidence of r a t h e r  wide- 
spread sur face  contamination i n  t h e  Production Area 
a d  along some of t h e  major roadways. 

11. Rather high cOnC8ntratiOnS Of chemicals accumulate a t  
t imes i n  the  lower po r t ion  o f  t h e  K 4 5  t rench  and in 
t h e  sump a t  t he  concrete Storage silos i n  t h e  K-65 
area . 

12. Surface runoff from t h e  s torage  pads c a r r i e s  appreci-  
ab le  concentrat ions of process  ma te r i a l s  onto t h e  
ground surface and i n t o  t h e  storm drainage system. 

f ec t ed  appreciably by t h e  ZKPC operat ions except 
possibly during periods of heavy r a i n f a l l .  

The q u a l i t y  of water i n  Paddy's Run Creek i s  not  a r -  

14. The w e t  and dry  p i t s  i n  the K-65'Area form the g r e a t e s t  
p o t e n t i a l  hazard from a ground water po l lu t ion  stand- 
poin t  
Paddy's Run Creek. 

and a l s o  w i t h  r e spec t  t o  p o t e n t i a l  p o l l u t i o n  of 

, ~ O U U E t ? D A T I O N S :  

It i s  s p e c i f i c a l l y  recommended t h a t  the fo l lox ing  steps be 
i n i t i a t e d  immediately, t o  l e s s e n  t h e  ground wtlter poUut ion  po- 
t e n t i a l  i n  the  FMPC p lan t  area:  

1. Test ire11 #1 should be extended t o  the  bottom of the  
shallow aqu i fe r ,  b u t  no t  through the blue c l ay  l a y e r  
separa t ing  the  two a q u i f e r s ,  and  equipped w i t h  a suit- 
a b l e  screen and pump t o  permit water t o  be withdrawn 
a t  a r a t e  of a t  l e a s t ' 1 0 0  ga l lons  per  minute. 

Pumping tests on t h i s  w e l l  W i l l  g ive d i r e c t  evidence 
of leakage o r  non-leakage from t he  waste d i sposa l  p i t s .  
If leakage is occurr ing,  t he  contaminants from the  p i t s  
w i l l  .be moved i n t o  Test d e l l  #l a f t e r  a s h o r t  per iod of 
heavy pumping. 
before appreciable  q u a n t i t i e s  of ground water have been 

I n  this manner, l eaks  can be detected 

pol lu ted ,  

If a leak  i s  found, then i t  w i l l  be absolu te ly  necessary 
t o  s e a l  t h e  l eak  o r  t o  contain the  leakage within the  

3266305 



2. 

waste d isposa l  drea by i n t e r c e p t i n g  t h e  cc;ntuminc;ints Ce- 
l o w  t he  bottom of t he  p i t s  before they ccn reach +,he 
shallow ground water. 

Af t e r  Test  ;'Jell #1 is opera t ive ,  the  wel l  shou ld  be pumped 
cont inuously a t  the.maximum r a t e  poss ib le  for a period of 
t h r e e  days, Drawdown measurements must be taken a t  10- 
minute i n t e r v a l s  u n t i l  no f u r t h e r  drop i n  water l e v e l  i s  
observed; t h e r e a f t e r ,  t he  water l e v e l  should be checked 
every e i g h t  hours for t h e  dura t ion  of t h e  pumping t e s t .  
Vater samples a m t o  be co l l ec t ed  a t  2-hour i n t e r v a l s  and 
analyzed immediately for ch lo r ides ,  and a s  soon a s  pos- 
s i b l e  f o r  n i t r a t e s ,  f l u o r i d e s  and uranium. Drawdown mea- 
surements a r e  t o  be made i n  Test J e l l  #5 and i n  t h e  old 
Administration Building Y e l l  a t  2-hour i n t e r v a l s  during 
the  pumping t e s t  on Test Yell #1. 

Subsequent t e s t s  shou ld  be made on Test del l  #1 i n  June and 
October of each year. 
out under t h e  d i r e c t  supervis ion of the  Health and Sa fe ty  
Divis ion and  the  &@.neering Mviaion.  

These pumping tests w i l l  be c a r r i e d  

3. 

- 
The waste d i s p o s a l  p i t s  should be protected from su r face  
runoff by t h e  construct ion of c l a y  dikes  around t h e  p e r i -  
meter of t h e  p i t s .  The d ikes  should be high enough t o  
keep sur face  water from the  surrounding a rea  out of t h e  
p i t s .  ln t h e  event t h a t  the  d r y  waste p i t  is  covered, 
the cover should be made of c l a y  which i s  t h i ck  enough 
and compacted s u f f i c i e n t l y  w e l l  t o  b e  Impervious. The 
clay cover and dikes should be inspected thoroughly every 
month so that any necessary r e p a i r s  or  r ev i s ions  can be 
made without  delay. 

A d r a i n  l i n e  should be i n s t a l l e d  t o  carry any accumulated 
l i q u i d s  from t h e  dry p i t s  i n t o  P i t  # s o  

must be kept  above t h e  high water l e v e l  i n  P i t  #3 so t h a t  
backflow does nat occur. 

T h i s  d r a i n  l i n e  

4. A l l  a r e a s  where chemicals a r e  used and s to red ,  or  where 
t h e r e  i s  a p o s s i b i l i t y  of process  chemicals being s p i l l e d ,  
ehould be paved and curbed t o  prevent  su r face  water from 
flowing over  the a reas  and a l s o  t o  contain ma te r i a l s  which 
are s p i l l e d  acc iden ta l ly ,  These paved and curbed a r e a s  
should be provided with d r a i n s  which discharge i n t o  re- 
covery sumps which i n  t u r n  discharge i n t o  Pit &o 

circumstances should process chemicals be discharged i n t o  
the s torm sewerage system, a c c i d e n t a l l y  o r  otherwise. 

When a g r i c u l t u r a l  d ra in  t i l e s  a r e  encountered i n  excava- 
t ions. ,  they  should be reported t o  t h e  Health and Sa fe ty  
Divis ion o r  t o  the Engineering Divis ion so that appropri-  
a t e  s e a l i n g  procedures can be i n i t i a t e d .  

Under no 

- 
5. 
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6. 

7 .  

0. 

9. 

10 . 
11 

12. 

S m p l e s  should  be co l l ec t ed  from a l l  subsurface waters 
encountered i n  excavations t o  determine the  l e v e l s  of 
contaminants present.  

A s o i l  sampling program a s  c a r r i e d  out in t h i s  inves t -  
i g a t i o n  should  be performed a M u a U y  t o  determine if a 
build-up of sur face  contamination i s  occurring. It is 
recommended t h a t  such sampling be done in l a t e  August o r  
e a r l y  September. 

Spec ia l  a t t e n t i o n  should be g iven  t o  t h e  K-65 t rench  
t o  make sure t h a t  wastes  do n o t  accumulate there in .  
When wastes a r e  found i n  this t rench  they must be pumped 
t o  P i t  #3 o r  back i n t o  t h e  IC-65 s torage  tanks. 

The storm drainage system should be inves t iga ted  thoroughly 
t o  a s c e r t a i n  if it p resen t s  a poss ib le  po l lu t ion  po- 
t e n t i a l  for Paddy's Run Creek during periods of s torm 
rlow. If i t  is found tha t  Paddy's Bun Creek might be 
pol lu ted  through storm water discharged rrom the p l a n t ,  
cor rec t ive  measures should be c a r r i e d  out. Hecommendation 
No. 4 if c a r r i e d  out w i l l  reduce t h e  chance of Paddy's 
shm being con%aminatkd through su r face  runoff f r o m  the 
p l a n t  . 
Continuous monitoring of Paddy's Run Creek in t he  v i c i n i t y  
or t h e  K-65 Area i s  necessary so thtit leakage from the 
waste d isposa l  p i t s  can be detected.  

A comprehensive study of the sources ,  types, and q u a n t i t i e s  
of wastes produced in the A6PC a rea  i s  needed BC t h a t  max- 
imum recovery of ma te r i a l s  can be achieved and s o  t h a t  t he  
var ious waste streams can be properly blended before going 
t o  the  waste t reatment  system. 
of t he  waste t reatment  procedures t o  determine if more 
appropr ia te  methods can be developed. The basic reason 
for t h i s  recommendation i s  t o  prolong t h e  use fu l  l i f e  or 
the present  waste p i t s ,  p a r t i c u l a r l y  P i t  #3 because the  
ground water p o l l u t i o n  p o t e n t i a l  will increase  a s  t h e  number 
o r  waste d i sposa l  p i t s  increases .  
t h a t  the  e x i s t i n g  p i t s  be used a s  long as they a r e  capable  
of providing t h e  s torage  t ime and t reatment  necessary for 
meeting e f f l u e n t  standards.  

A s t u d y  a l s o  should be made 

It i s  imperative t h e r e f o r e  

The a c t u a l  amount of water discharged from P i t  #3 t o  t he  
Uami River each day should be cor re l a t ed  d i r e c t l y  with 
r i v e r  flow so  t h a t  t h e  amount of wastes re ta ined  always 
w i l l  be a t  an absolute  min imam.  
s torage  will be a v a i l a b l e  when waste discharge must be 
c u r t a i l e d  because of low river flows. 

I n  this way, reserve 
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