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M r .  Dav id  L e  Jones 
Hea l th  Safety  and Envi ronmenta l  I 

7400 M i l l e y  Road 
Ferna ld ,  Ohio 45030 

Westinghouse. M a t e r i a l s  Co. o f  Ohio ~ - - _ _ . _  _ _ - -  - - - -~ - ._ _. _ _ _  ~ - -  

Re: D r a f t  Sample Resu l t s  Round 1 
R C R A ,  Ground-Water M o n i t o r i n g  

Dear M r  . Jones : 

E n c l o s e d  a r e  two (2) c o p i e s  o f  t h e  above referenced d r a f t  r e p o r t  
p r o v i d i n g  t h e  a v a i l a b l e  r e s u l t s  f rom t h e  Phase 1,2 and 3 (Round 1) 
g r o u n d - w a t e r  m o n i t o r i n g  a t  t h e  F M P C .  As  we d‘ iscussed, t h e  r a d i o -  
n u c l i d e  t e s t  r e s u l t s  have n o t  heen p r o v i d e d  t o  us  and hence a r e  n o t  
i n c l u d e d  i n  t h i s  r e p o r t .  Once t h i s  d a t a  i s  p rov ided  t o  us we w i l l  
r e v i s e  t h e  d r a f t  r e p o r t  t o  i n c l u d e  t h e  new data.  T h i s  r e v i s i o n  w i l l  
t a k e  t w o  t o  t h r e e  weeks because of  l a r g e  amount o f  data which must be 
rev iewed 

The accompanying r e p o r t  i n c l u d e s  a d i s c u s s i o n  o f  the ground-water 
f l o w  system, sampl ing l o c a t i o n s ,  and l a b o r a t o r y  t e s t  d a t a .  S t a t i s -  
t i c a l  e v a l u a t i o n  o f  t h e  d a t a  and e s t i m a t e s  o f  t h e  t r e n d  o f  sample 
va lues a r e  n o t  a p p r o p r i a t e  t o  t h i s  r e p o r t  s ince  more t h a n  one s e t  o f  
d a t a  a r e  r e q u i r e d  t o  make these e v a l u a t i o n s .  Subsequent ground-water 
m o n i t o r i n g  r e p o r t s ,  however, w i l l  i n c l u d e  t h i s  i n f o r m a t i o n .  

S i n c e r e l y .  

Roger A. Penni fi1‘1 ., 

Geotechn ica l  Engineer 

RAPIdc 
Enc 1 
cc : 
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752 1.0 INTRODUCTION 

T h i s  r e p o r t  i s  t h e  l a s t  o f  a s e r i e s  o f  t h r e e  r e p o r t s  d e s c r i b i n g  

t h e  f i r s t  round o f  RCRA groundwater m o n i t o r i n g  be ing  pe r fo rmed  a t  t h e  

Feed M a t e r i a l s  P roduc t i on  Center (FYPC) i n  Fe rna ld  Ohio ( F i g u r e  1-1). 

T h i s  f i r s t  round o f  sampl ing occu r red  i n  , three phases w i t h  d i f f e r e n t  

w e l l s  b e i n g  sampled d u r i n g  each  phase. Rounds 2 t h r o u g h  4 of  t h e  

subsequent RCRA sampl ing w i l l  be performed on a q u a r t e r l y  b a s i s  w i t h  

a l l  w e l l s  h e i n g  sampled d u r i n g  one sampl ing - phase. The r e s u l t s  of t h e  - 

f i r s t  two phases o f  sampl ing have been i n c l u d e d  i n  t h i s  r e p o r t  even 

t h o u g h  t h e  s a m p l i n g  events occu r red  o v e r  a p e r i o d  of  ahout 4 months. 

S ince changes i n  w a t e r  q u a l i t y  o c c u r  o v e r  t i m e ,  c o m p a r i s o n  o f  t h e  

r e s u l t s  between we1 1 s sarnpl ed  d u r i n g  d i  f f e r e n t  phases s h o u l  d be  

t r e a t e d  w i t h  some cau t ion .  However, i n c l u s i o n  o f  a l l  t h e  r e s u l t s  i n  

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

Rounds 2 th rough  4 a r e  c o m p l e t e  and p r o v i d e  a summary .of t h e  d a t a  

c u r r e n t l y  a v a i l a b l e  on s i t e  ground-water q u a l i t y .  

Sampling f o r  Phase 1 o f  Round 1 was performed on August 1, 1985. 

F o u r  s h a l l o w  w e l l s  were sampled as p a r t  o f  t h a t  work. A r e p o r t  da ted  

December 19, 1985 ( R e f e r e n c e  1)  p r o v i d e d  t h e  s a m p l i n g  r e s u l t s  and 

i n t e r p r e t a t i o n  of t h e  data.  P.has.e-2 o f  Round 1 sampl ing was perform- 

ed on August 27, 1985. Seven w e l l s  i n  t h e  sand and g r a v e l  a q u i f e r  

were samp led  d u r i n g  t h i s  phase.  These r e s u l t s  were  p r o v i d e d  i n  a 

r e p o r t  dated December 20, 1985 (Reference 2 ) .  

The s a m p l i n g  f o r  Phase 3 o f  Round 1 was performed on January 8 

and 9, 1986. A t o t a l  of 32 on and o f f - s i t e  w e l l s  were sampled d u r i n g  

t h i s  phase.  Two w e l l s ,  MW-12 and SW-2 sampled d u r i n g  t h i s  phase, had 

p r e v i o u s l y  heen sampled d u r i n g  Phase 1 o r  2. For  these two w e l l s  t h e  

r e s u l t s  o f  h o t h  sample a n a l y s e s  a r e  p r o v i d e d  i n  Appendix 4 of t h i s  

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

sec t i ons .  
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2.0 GROUND-WATER MONITORING 

The ground-water m o n i t o r i n g  performed as p a r t  of t h i s  p r o j e c t  was 

i n i t i a t e d  t o  c h a r a c t e r i z e  g r o u n d - w a t e r  q u a l i t y  a t  t h e  FMPC and  t o  

a s s i s t  i n  i d e n t i f y i n g  R C R A  r e g u l a t e d  h a z a r d o u s  and r a d i o n u c l i d e  

c o n s t i t u e n t s  which may be p r e s e n t  i n  t h e  g r o u n d - w a t e r .  A p r e v i o u s  

s t u d y  b y  Dames R Moore ( R e f e r e n c e  3 )  has i n d i c a t e d  t h a t  u r a n i u m  i s  

p resen t  i n  p o r t i o n s  o f  t h e  sand and g r a v e l  a q u i f e r  a t  l e v e l s  above \ 

background. ~ - -  

To a s s i s t  i n  i d e n t i f y i n g  i f  R C R A  r e g u l a t e d  c o n s t i t u e n t s  ( o t h e r  

than  uranium) have en te red  t h e  ground water,  a t o t a l  of f o r t y -one  ( 4 1 ) '  ~ 

on and o f f - s i t e  w e l l s  were  s e l e c t e d  f o r  sampling. The l o c a t i o n  of  

each w e l l  i s  shown on F i g u r e  2-1.  The w e l l s  m o n i t o r  two  d i s t i n c t  

water  b e a r i n g  u n i t s ;  a sha l l ow  c layey  t i l l  l a y e r  and a deeper sand and 

g r a v e l  a q u i f e r .  The s h a l l o w  s y s t e m  i s  m o n i t o r e d  b y  w e l l s  MW-12, 

MW-TP19, MW-TP20, YW-TP21, MW-TP22 and OS-1A. The rema in ing  35 w e l l s  

a re  a l l  completed i n  t h e  sand and g rave l  a q u i f e r .  The sand and g r a v e l  

a q u i f e r  w e l l s  a r e  completed a t  v a r i o u s  depths i n  o r d e r  t o  p r o v i d e  

i n f o r m a t i o n  on t h e  v e r t i c a l  movement o f  i d e n t i f i e d  above b a c k g r o u n d  

c o n s t i t u e n t s .  

2.1 S e l e c t i o n  of Background Wel ls  

C h a r a c t e r i z a t i o n  o f  h a c k g r o u n d  w a t e r  q u a l i t y  a t  R C R A  r e l a t e d  

f a c i l i t i e s  i s  u s u a l l y  p e r f o r m e d  by s a m p l i n g  a w e l l  h y d r a u l i c a l l y  

u p g r a d i e n t  o f  t h e  waste d i sposa l  area. The w e l l  i s  u s u a l l y  completed 

i n  t h e  same hyd rogeo log ic  u n i t  as t h e  downgradient w e l l s .  A t  t h e  FMPC 

t h i s '  p r o c e d u r e  was f o l l o w e d  i n  s e l e c t i n g  a b a c k g r o u n d  w e l l  f o r  

m o n i t o r i n g  t h e  g l a c i a l  t i l l  b u t  n o t  f o r  t h e  sand and g r a v e l  a q u i f e r .  

Th i s  was because o f  t h e  geology o f  t h e  s i t e .  

I n  o r d e r  t o  d i s c u s s  t h e  r a t i o n a l e  f o r  t h e  s e l e c t i o n  o f  t h e  

b a c k g r o u n d  w e l l s ,  a b a s i c  u n d e r s t a n d i n g  o f  t h e  r e g i o n a l  geology i s  
r e q u i r e d .  A d e t a i l e d  d e s c r i p t i o n  o f  t h e  g e o l o g y  may be f o u n d  i n  

Reference 3. 
- - - - __ .- _ _  - _. - .. - -  - - - -  - - - - - --- 

._ 

0--- - - -  
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The sand and g r a v e l  a q u i f e r  beneath t h e  FMPC i s  p a r t  o f  t h e  New 

Haven Trough. T h i s  Trough i s  an east-west t r e n d i n g  subsurface fea tu re  

w h i c h  has  been f i l l e d  w i t h  a l l u v i a l  depos i ted  sands and g r a v e l s  which 

a r e  covered w i t h  t i l l .  The n o r t h e r n  boundary.  o f  t h e  f e a t u r e  c o r -  

responds rough ly  w i t h  t h e  n o r t h e r n  boundary o f  t h e  FMPC. N o r t h  of t h e  

Trough, t i l l  i s  depos i ted  d i r e c t l y  on bedrock. 

. Well  MW-12, used as a background w e l l  f o r  m o n i t o r i n g  t h e  t i l l ,  i s  

screened i n  t h e  g l a c i a l  ~ t i l l  and w e a t h e r e d  _ _  bedrock, I t  i s  l o c a t e d  

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

about 500 f e e t  n o r t h  o f  t h e  P l a n t  P r o d u c t i o n  Area.  The w a t e r  l e v e l  

e l e v a t i o n s  i n  t h i s  u p g r a d i e n t  w e l l  a re  more than  20 f e e t  h i g h e r  t h a n  

t h e  o n - s i t e  sha l l ow  ( t i l l )  w e l l s .  B e i n g  u p g r a d i e n t  s h o u l d  h y d r o -  

l o g i c a l l y  i s o l a t e  t h i s  w e l l  f r om o n - s i t e  sources of waste. 

The background w e l l  f o r  t h e  sand and gravel  a q u i f e r  a t  t h e  FMPC 

should have heen p laced  upgrad ien t  ( n o r t h )  o f  t h e  waste d i s p o s a l  area. 

However, t h e  sand and g r a v e l  a q u i f e r  n o r t h  o f  t h e  FMPC a b r u p t l y  grades 

i n t o  a t h i c k  sequence o f  g l a c i a l  t i l l  o v e r l y i n g  sha le  bedrock. The 

chemis t r y  o f  ground-water i n  t h i s  t i l l  may be q u i t e  d i f f e r e n t  t h a n  

t h a t  o f  g r o u n d - w a t e r  i n  t h e  sand and g rave l .  Ground-water i n  c l a y s  

tends t o  have d i f f e r e n t  n a t u r a l  c o n c e n t r a t i o n s  o f  many c o n s t i t u e n t s  

t h a n  w a t e r  i n  sand. I f  a w e l l  completed i n  t h e  c l a y  was used as t h e  

background w e l l  f o r  t h e  sand and g r a v e l  a q u i f e r ,  n o n - r e p r e s e n t a t i v e  

b a c k g r o u n d  c o n c e n t r a t i o n s  may have  been i d e n t i f i e d  f o r  some o f  

c o n s t i t u e n t s  be ing  analyzed. 

S i n c e  an u p g r a d i e n t  w e l l  s c r e e n e d  i n  t h e  t i l l  m i g h t  n o t  be 

r e p r e s e n t a t i v e  of background wa te r  q u a l i t y ,  a nearby wa te r  supp ly  w e l l  

was s e l e c t e d  t o  c h a r a c t e r i z e  b a c k g r o u n d  ground-water q u a l i t y .  The 

Southwestern Ohio Water Company operates a w e l l  which i s  c o m p l e t e d  i n  

t h e  sands and g r a v e l s  o f  t h e  New Haven Trough,  a p p r o x i m a t e l y  0.25 

m i l e s  eas t  o f  t h e  s i t e .  A l though t h e  w e l l  (SW-2) i s  b e l i e v e d  t o  be i n  

an ad jacen t  ground-water f l ow  regime, t h e  water f rom SW-2 w i l l  be more 

r e p r e s e n t a t i v e  of  t h e  n a t u r a l  ground-water c o n d i t i o n s  beneath t h e  FMPC - _  -- _ _ _ _ _  - _ _ -  - - - -  - - - -  
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t h a n  a g e o g r a p h i c a l l y  c l o s e r  w e l l  completed i n  t h e  t i l l .  Hence, w e l l  

SW-2 was s e l e c t e d  f o r  use as a background w e l l  f o r  m o n i t o r i n g  o f  t h e  

sand and g r a v e l  a q u i f e r .  

Samples o f  t h e  ground-water were taken  on August 1, 1985, August ,  

27, 1985 and J a n u a r y  8 and 9, 1986 u s i n g  t h e  s a m p l i n g  p r o c e d u r e s  

o u t  1 i ned  i n t h e  "RCRA Groundwater Yoni t o r i n g  P1 an" (Appendix 1). The 

sam'ples were  t h e n  s e n t  t o  Howard Labs I n c .  i n  D a y t o n ,  O h i o  f o r  

a n a l y s i s  acco rd ing  t o  USEPA approved p r o t o c o l s  and procedures (Refer- 

ence 4). Tests  were performed f o r  95 s p e c i f i c  p a r a m e t e r s  i n c l u d i n g  

numerous i ons ,  meta ls ,  o r g a n i c  compounds and r a d i o n u c l i d e s .  A l i s t  o f  

t h e  parameters t h a t  were analyzed a r e  i n c l u d e d  i n  Appendix 1, (Sec t i on  

111) "Parameters t o  be Analyzed." The compounds t h a t  were d e t e c t e d  i n  

t h e  sampled w e l l s  a r e  i n c l u d e d  i n  Table 3.1. A copy o f  t h e  Labora to ry  

D a t a  S h e e t s  i s  p r o v i d e d  i n  Appendix 2. For  ease of reading,  t h e  many 

v o l a t i l e  o r g a n i c  compounds n o t  d e t e c t e d  have  n o t  been i n c l u d e d  i n  

T a b l e  3.1. Append ix  3 c o n t a i n s  a copy of t h e  Chain o f  Custody form 

f o r  t h e  Phase 3 samples. 

The a n a l y t i c a l  r e s u l t s  f o r  each  parameter (except non-detected 

V O C ' s )  and sampl ing l o c a t i o n  a r e  p r o v i d e d  i n  T a b l e  3.1. U n t i l  t h e  

second round o f  sampl ing has heen performed, t r e n d s  and v a r i a b i l i t y  i n  

t h e  a n a l y t i c a l  r e s u l t s  cannot be c a l c u l a t e d .  However, based  on t h e  

r e s u l t s  o f  t h i s  f i r s t  r o u n d  o f  s a m p l i n g ,  s e v e r a l  p r e l i m i n a r y  ob- 

s e r v a t  i ons can he made. 

Water l e v e l  e l e v a t i o n ' s  were measured a t  most w e l l  l o c a t i o n s .  A t  

some w e l l  l o c a t i o n s  t h e  depth t o  water  c o u l d  not  be  measured due t o  

t h e  w e l l ' s  c o n s t r u c t i o n .  O n l y  measurements f r o m  Phase 3 sampl ing 

(Table 2.1) a r e  i n c l u d e d  i n  t h i s  r e p o r t .  
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3.0 WATER QUALITY 

The g r o u n d - w a t e r  s a m p l i n g  d a t a  f rom t h e  FMPC has been rev iewed 

w i t h  a c o n s i d e r a t i o n  t h a t  t h e r e  a r e  two hydrogeo log ic  systems i d e n t i -  

f i e d  a t  t h e  s i t e ;  t h e  s h a l l o w  t i l l  and t h e  d e e p e r  sand and g rave l  

a q u i f e r .  There a r e  s i x  w e l l s  completed (screened)  i n  t h e  t i l l  and 35 

w e l l s  c o m p l e t e d  i n  t h e  sand and grave l .  The m o n i t o r i n g  r e s u l t s  f rom 

t h e  sha l l ow  ( t i l l )  and deeper (sand and g r a v e l )  w e l l s  a r e  c o n s i d e r e d  
separa te l y  ._ - -  & 

~ 

3.1 Shallow ( T i  11 ) Ground-Water Qual i t y  

Four o f  t h e  s i x  s h a l l o w  w e l l s  were sampled as p a r t  o f  t h e  Phase 1 

work (Reference 1 ) .  These w e l l s  i n c l u d e d  MW-12, MW-TP19, WW-TP21 and 

MW-TP22. Dur ing  Phase 3, t h e  remain ing  two sha l l ow  w e l l s ,  MW-TP20 and 

O S - 1 A  were  sampled  and MW-12 was re-sampled.  The more s i g n i f i c a n t  

r e s u l t s  and c o n c l u s i o n s  o f  t h e  Phase 1 s a m p l i n g  and a n a l y s i s  a r e  

r e i t e r a t e d  i n  t h i s  r e p o r t  t o  p r o v i d e  a rev iew o f  t h e  Round 1 data.  

Measurements o f  gross a lpha  and g r o s s  b e t a  showed c o n s i d e r a b l e  

v a r i a b i l i t y  between t h e  w e l l s  completed i n  t h e  g l a c i a l  t i l l .  The two 

h i g h e s t  gross a lpha and gross  be ta  measurements were i n  MW-TP21 and 

MW-TP22. G r o s s . a l p h a  and gross  be ta  i n  t h e  sample f rom MW-TP21 were 

measured as 230 p C i / l  and 250 p C i / l  r e s p e c t i v e l y .  I n  MW-TP22 t h e  same 

p a r a m e t e r s  were  1340 p C i / l  and 1370 p C i / l .  However, t h e  l a b o r a t o r y  

concluded t h a t  because o f  p a r t i c u l a t e s  p r e s e n t  i n  t h e  sample  t h e s e  

v a l u e s  were  n o t  t r u l y  i n d i c a t i v e  o f  gross a lpha o r  gross be ta  concen- 

t r a t i o n s  i n  t h e  water .  

I n  MW-12, 78 p C i / l  g r o s s  b e t a  and 18 p C i / l  g r o s s  a lpha were 

measured. However, t h e r e  a r e  no known p o t e n t i a l  s o u r c e s  o f  r a d i o -  

n u c l i d e s  t o  t h i s  w e l l  and measurements o f  (5 p C i / l  g r o s s  be ta  and <5 
p C i / l  gross a lpha would have been t h e  expected t e s t  r e s u l t s .  
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I n  t h e  f i r s t  phase  o f  sampling, t h e  r a d i o n u c l i d e  c o n c e n t r a t i o n s  

i n  w e l l  MW-TP22 were above t h e  measured background va lue  ( a s  r e p o r t e d  

f r o m  MW-12) f o r  p o t a s s i u m - 4 0 ,  rad ium-228 ,  thorium-232, cesium-137, 

s t ront ium-90,  ruthenium-106, and neptunium-237. Fo r  n a t u r a l  u r a n i u m  

(UNAT) , radium-226,  and t h e  p l u t o n i u m  i so topes ,  t h e  d e t e c t i o n  l i m i t s  

were h i g h e r  i n  MW-TP22 t h a n  f o r  t h e  b a c k g r o u n d  w e l l .  I t  c a n n o t  be 

d e t e r m i n e d  i f  t h e  a c t u a l  c o n c e n t r a t i o n s  were h i g h e r  o r  l ower  than  i n  

t h e  b a c k g r o u n d  we-11. The d i f f e r e n c e  i n  t h e  d e t e c t i o n  l i m i t s  a r e  

caused  by  i n t e r f e r e n c e s  f r o m  o t h e r  m a t e r i a l s  i n  t h e  sample which 

e f f e c t  t h e  d e t e c t i o n  l i m i t  i n  t h e  t e s t .  The h i g h e r  d e t e c t i o n  l i m i t  

does n o t  mean t h a t  more o f  t h e  m a t e r i a l  be ing  analyzed i s  present .  

T h i s  i n d i c a t e s  a need t o  f i l t e r  f u t u r e  samples b e f o r e  a n a l y s i s .  

~~ 

The o t h e r  t w o  d o w n g r a d i e n t  w e l l s ,  MW-TP19 and MW-TP21 showed 

fewer r a d i o n u c l i d e s  e l e v a t e d  above t h e  b a c k g r o u n d  v a l u e s ;  and t h o s e  

w h i c h  were e l e v a t e d ,  had lower  concen t ra t i ons  than  w e l l  MW-TP22. I n  

phase 3, MW-TP20 and OS-1A had no measured e l e v a t e d  r a d i o n u c l i d e s .  It 

s h o u l d  he noted t h a t  t h e  methods used f o r  measuring r a d i o n u c l i d e s  was 

d i f f e r e n t  i n  t h e  two phases. 

The s i x  p e s t i c i d e s / h e r b i c i d e s  i n c l u d e d  i n  t h e  t e s t i n g  o f  a l l  

ground water  samples a r e  1 i n d a n e ,  e n d r i n ,  m e t h o x c h l o r ,  t oxaphene ,  

2,4-D, and 2,4,5-TP S i l v e x .  None o f  these p e s t i c i d e s  were found i n  

d e t e c t a h l e  concen t ra t i ons  i n  any o f  t h e  samples f rom t h e  t i l l  a q u i f e r .  

I f  t h i s  r e s u l t  i s  v e r i f i e d  i n  t h e  second r o u n d  o f  s a m p l i n g ,  we 

recommend t h a t  t h e  FYPC seek p e r m i s s i o n  f r o m  t h e  O h i o  € P A  t o  s t o p  

s a m p l i n g  and t e s t i n g  f o r  t h e s e  s i x  p e s t i c i d e s / h e r b i c i d e s  i n  t h e  

shal  low system. 

A gas chrornatograph/rnass spect rometer  scan was used t o  d e t e c t  t h e  

presence o f  v o l a t i l e  o r g a n i c  compounds. The h i g h e s t  c o n c e n t r a t i o n  o f  

any V O C  w a s  i n  t h e  f i r s t  samp le  (Phase 1 )  taken from t h e  background 

w e l l  (MW-12) where benzene and xy lene were d e t e c t e d .  I n i t i a l l y ,  two  

p - o s s i b l e  s o u r c e s  f o r  t h e s e  VOC's were  c o n s i d e r e d ;  r u n o f f  f r o m  an 

ad jacen t  p a r k i n g  area o r  con tamina t ion  f rom a b a i l e r  spool .  S ince no 

- 

- 
. -- _ _  - _. -- - - -- - - 
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VOC's were  d e t e c t e d  i n  t h e  second sample f r o m  MW-12 (Phase 2 )  i t  i s  

l i k e l y  t h a t  t h e  VOC's were f r o m  t h e  b a i l e r  spool which had been s t o r e d  

i n  t h e  t r u n k  o f  a car .  

The o n l y  o t h e r  VOC's d e t e c t e d  i n  t h e  s h a l l o w  w e l l s  were  i n  

MW-TP19 where 3.4 ppb o f  1 , l -D ich lo roe thane  and a t r a c e  o f  m e t h y l e n e  

c h l o r i d e  were  found .  No p o s s i b l e  s a m p l i n g  r e l a t e d  source of con- 

t a m i n a t i o n  f o r  these c o n c e n t r a t i o n  has been i d e n t i f i e d .  I f  s i m i l a r  

r e s u l t s  a r e  f o u n d  i n  t h e  Round 2 sampling, i t  w i l l  i n d i c a t e  t h a t  t h e  

VOC's i n  t h i s  w e l l  a r e  r e l a t e d  t o  s i t e  sources. 

Some o f  t h e  n a t u r a l  v a r i a b i l i t y  o f  water  q u a l i t y  can be seen i n  

t h e  comparison o f  r e s u l t s  be tween  t h e  t w o  samples f r o m  MW-12  con-  

c e n t r a t i o g  of  manganese, a r s e n i c ,  and l e a d  v a r i e d  by  a f a c t o r  as h i g h  

as 8 between t h e  two t e s t s .  V a r i a t i o n  o f  50% between these  t w o  s e t s  

o f  t e s t  r e s u l t s  a r e  common. T h i s  v a r i a b i l i t y  i s  h igh,  b u t  u n t i l  more 

data i s  a v a i l a b l e ,  t h e  causes of  t h e  v a r i a b i l i t y  cannot be evaluated. 

The measured c o n c e n t  r a t  i on o f  i r o n  and manganese exceeded EPA 

standards i n  a l l  s h a l l o w  w e l l s  i n c l u d i n g  t h e  b a c k g r o u n d  w e l l .  The 

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

O S - l A ,  a down-gradient, o f f - s i t e  w e l l .  The h i g h e s t  l e v e l s  were  found 

i n  t h e  sample f r o m  MW-TP19. I r o n  and manganese i n  ground wa te r  a r e  

e l e v a t e d  r e g i o n a l l y  (Reference 6 ) .  The v a r i a t i o n s  de tec ted  may be due 

t o  n a t u r a l  v a r i a t i o n s .  
- 

Pheno ls  were  measured a t  c o n c e n t r a t i o n  above s tandards (0.001 

ppm) i n  each sha l l ow  w e l l  except MW-TP21 and MW-TP22. I n  t h e s e  t w o  

w e l l s  t h e  d e t e c t i o n  l i m i t  (<0.005) was g r e a t e r  t han  t h e  standard.  The 

h i g h e s t  measured c o n c e n t r a t i o n  was 0.049 ppm i n  MW-TP19, a l e v e l  about 

two t imes  t h e  values measured i n  t h e  background w e l l .  
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The c o n c e n t r a t i o n  o f  c h l o r i d e  measured i n  MW-TP19 was 459 ppm, 

n e a r l y  a f a c t o r  o f  two above t h e  s tandard (250 ppm) and about a f a c t o r  

~ o f  f o u r  h i g h e r  t h a n  i n  t h e  b a c k g r o u n d  w e l l .  MW-TP19 a l s o  had  a 

measured s u l f a t e  c o n c e n t r a t i o n  (575 ppm) more t h a n  t w i c e  t h e  s t a n d a r d  

( 2 5 0  ppm). S u l f a t e  was a l s o  measured a t  a h i g h  l e v e l  i n  w e l l  MW-TP22 

(850 ppm). The measured va lues i n  t h e  o t h e r  f o u r  s h a l l o w  w e l l s  v a r i e d  

f rom 30 t o  102 ppm. 

~~ _ _ _  The s t a n d a r d  f o r  t o t a l  chromium c o n c e n t r a t i o n  i s  0.05 ppm. T h i s  

va lue  was exceeded by MW-TP21 (0.08 ppm) and b o t h  s a m p l e s - f r o m  MW-12 

(0.055 and 0.058 ppm). The s t a n d a r d  was n e a r l y  e q u a l e d  i n  w e l l  

MW-TP19 (0.049 ppm). The c o n c e n t r a t i o n  i n  t h e  r e m a i n i n g  3 w e l l s  was 

l e s s  t h a n  0.005 ppm, t h e  d e t e c t i o n  l i m i t .  The h i g h  c o n c e n t r a t i o n  i n  

MW-12 may i n d i c a t e  t h a t  t h e  n a t u r a l  v a r i a t i o n  f o r  t h i s  c o n s t i t u e n t  i s  

h i g h  i n  t h e  a r e a  o f  t h e  FMPC o r  t h a t  t h e  wa te r  i n  t h e  w e l l  i s  be ing  

e f f e c t e d  by o f f - s i t e  sources. 

- - 

The o n l y  o t h e r  p a r a m e t e r  w h i c h  exceeded l i m i t s  was t h e  concen- 

t r a t i o n  o f  t o t a l  d i s s o l v e d  s o l i d s  ( T D S ) .  T h i s  l i m i t  ( 5 0 0  pprn) was 

exceeded by  each  w e l l  except  MW-TP20 where t h e  c o n c e n t r a t i o n  was 324 

ppm. I n  w e l l s  MW-TP19 and MW-TP22 t h e  measured c o n c e n t r a t i o n s  were 

2540 ppm and 2240 ppm r e s p e c t i v e l y  more than  a f a c t o r  o f  f i v e  h i g h e r  

than  i n  t h e  background w e l l .  I n  MW-TP21 t h e  measured c o n c e n t r a t i o n  o f  

936 ppm a l s o  a p p e a r s  somewhat h i g h  w i t h  r e s p e c t  t o  t h e  background 

we1 1. 

No s i l v e r ,  cadmium, cyanide, mercury o r  se len ium was de tec ted  i n  

any of t h e  s i x  s h a l l o w  w e l l s .  O t h e r  p a r a m e t e r s  i n c l u d i n g  sodium, 

a r s e n i c ,  copper ,  f l u o r i d e ,  l e a d  and z i n c  were l e s s  t h a n  a f a c t o r  of 

two g r e a t e r  than t h e  va lue  i n  t h e  background w e l l .  The c o n c e n t r a t i o n  

o f  l e a d  measured i n  t h e  f i r s t  sample f r o m  MW-12 was a f a c t o r  o f  8 

h i g h e r  than i n  t h e  second sample from t h e  same w e l l .  T h i s  was t h e  same 

sample where V O C ' s  we re  d e t e c t e d  and may be an a d d i t i o n a l  i n d i c a t o r  

t h a t  t h e  f i r s t  sample was e f f e c t e d  hy t h e  b a i l e r  s p o o l .  A l l  o f  t h e  

above parameters were measured a t  l e s s  than a l l o w a b l e  concen t ra t i ons .  
-.______ ~- -- 
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O t h e r  measured p a r a m e t e r s  were  a l s o  l e s s  than  a l l o w a b l e  l i m i t s  

b u t  showed g r e a t e r  v a r i a b i l i t y  r e l a t i v e  t o  t h e  b a c k g r o u n d  w e l l .  I n  

s e v e r a l  cases  t h e  v a r i a b i l i t y  may be due t o  n a t u r a l  d i f f e r e n c e s ,  

however, i n  o t h e r  cases,  t h e  d i f f e r e n c e s  a r e  p r o b a b l y  due  t o  man 

i n d u c e d  changes.  For i ns tance ,  n i t r a t e s  were de tec ted  i n  OS-1A a t  a 

l e v e l  more than  100 t i m e s  g r e a t e r  t h a n  i n  any o t h e r  s h a l l o w  w e l l .  

Th i s  may be t h e  r e s u l t  o f  t h e  use o f  f e r t i l i z e r  i n  t h e  a d j a c e n t  garden 

o r  t h e  presence o f  t h e  nearby f i e l d s  and b a r n ,  where cows a r e  k e p t .  

The manure f rom the-cows i s  a p o t e n t i a l  source f o r  t h e  n i t r a t e s ,  

3.2 Sand and Gravel A q u i f e r  

The w e l l  used  t o  e s t a h l i s h  background o r  ambient c o n d i t i o n s  i n  

t h e  sand and g rave l  a q u i f e r  i s  SW-2. Two samples have been taken  from 

t h i s  w e l l  one d u r i n g  Phase 3 and one d u r i n g  Phase 3. The r e s u l t s  

f r o m  t h e s e  t w o  s a m p l i n g  e v e n t s  were v e r y  s i m i l a r ,  a l t h o u g h  some 

d i f f e r e n c e s  were n o t e d .  The p a r a m e t e r s  w i t h  t h e  l a r g e s t  r e l a t i v e  

d i f f e r e n c e  between t h e  two samples were phenols and co l i f o rm.  Phenols 

i n c r e a s e d  f r o m  <0.005 ppm t o  0.009 ppm and c o l i f o r m  decreased from 2 

t o  (1 colony/100 m l .  

Gross a l p h a  and g r o s s  beta were measured i n  each w e l l  completed 

i n  t h e  sand and g rave l  a q u i f e r .  As w i t h  t h e  w e l l s  c o m p l e t e d  i n  t h e  

t i l l ,  r e s u l t s  f r o m  some w e l l s  may be e f f e c t e d  by p a r t i c u l a t e s  i n  t h e  

samples s ince  they  were n o t  f i l t e r e d .  

Gross a l p h a  above d e t e c t i o n  l i m i t s  ( u s u a l l y  55 p C i / l )  was o n l y  

found i n  a few w e l l s ,  MW-l4s, 18s, 19sy OS-2, I d  and 10. I n  MW-ld and 

MW-10 g r o s s  a lpha a t  12 and 10 p C i / l ,  r e s p e c t i v e l y  was found.  T h i s  

c o n c e n t r a t i o n  i s  l o w e r  t h a n  t h e  d e t e c t i o n  l i m i t s  f o r  t h e  o t h e r  

samples. I n  t h e  o t h e r  f o u r  w e l l s  t h e  gross alpha measurements v a r i e d  

f rom 20 t o  47 p C i / l .  
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Gross b e t a  was d e t e c t e d  i n  1 8  w e l l s  a t  c o n c e n t r a t i o n s  v a r y i n g  

f rom 9 t o  1250 p C i / l .  The d e t e c t i o n  l i m i t  was <5 p C i / l .  I n  MW-ls, 3, 

4, 5, 8s,  8d, 9, 1, 13s, and  OS, t h e  c o n c e n t r a t i o n  v a r i e d  f r o m  7 t o  

1 7  p C i / l .  The measured 

v a l u e s  were 46 p C i / l  i n  MW-14; 44 p C i / l  i n  MW-18s; 1250 p C i / l  i n  

MW-19s; 400 p C i / l  i n  MW-21s; 78 p C i / l  i n  MW-ZZs, 28 p C i / l  i n  OS-1, and 

42 p C i / l  i n  OS-2. 

I n  t h e  o t h e r  8 w e l l s  t h e  values were h i g h e r .  

- _- .- _ -  - _ I n  t h e  samples f r o m  Phase 3, n o  i - n d i v i d u a l - r a d i o n u c l i d e s - w e r e  -- - 

de tec ted  i n  any w e l l s  i n  s p i t e  o f  t h e  measured g r o s s  a l p h a  and b e t a  

c o n c e n t r a t i o n s  as h i g h  as 400 gross be ta  i n  MW-21s. T h i s  i n d i c a t e s  a 
p o s s i b i l i t y  t h a t  e i t h e r  t h e  g r o s s  a l p h a  and b e t a  measurements a r e  - 

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

d i f f e r e n t  sample p r e p a r a t i o n  procedures a re  be ing  used f o r  gross a lpha 

and beta versus i n d i v i d u a l  r a d i  onucl  i des .  

I n  t h e  Phase 2 t e s t i n g ,  some i n d i v i d u a l  r a d i o n u c l i d e s  were 

d e t e c t e d  i n  YW-19s a l t h o u g h  t h e r e  i s  again an i n e q u a l i t y  between t h e  

gross beta measurement i n  MW-19s and  t h e  t o t a l  p C i / l  o f  i n d i v i d u a l  

b e t a  e m i t t e r s  measured. MW-19s shows t h e  h i g h e s t  r a d i o n u c l i d e  

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

po tass ium-10 ,  radium-228, cesium-137, stront ium-90, ruthenium-106 and 

p lu ton ium. From these r e s u l t s ,  and t h e  l o c a t i o n  o f  t h e  w e l l ,  i t  i s  

c l e a r  t h a t  some l e a c h a t e  f rom t h e  Waste P i t  Storage -Area i s  reach ing  

t h e  sand and g rave l  a q u i f e r .  

S a m p l i n g  and t e s t i n g  procedures and acceptable l e v e l s  of detec-  

t i o n  need t o  he r e v i e w e d  b y  WMCO, Dames 8 Moore and Howard 

L a b o r a t o r i e s  b e f o r e  t h e  n e x t  r o u n d  o f  s a m p l i n g  t o  e n s u r e  r e s u l t s  

compati b l  e w i t h  p r o j e c t  needs. 

A l l  g round-water  samples i n  Phase 3 were t e s t e d  f o r  a group of  6 

p e s t i c i d e s  and h e r b i c i d e s  i n c l  u d i  n g  1 i ndane, e n d r i n ,  m e t h o x y c h l o r ,  

toxaphene, 2,4-D, and 2,4,5-TP, S i l v e x .  None of t hese  c o n s t i t u e n t s  
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were  p r e s e n t  i n  d e t e c t a b l e  q u a n t i t i e s  i n  any sample. I f  t h i s  r e s u l t  

i s  con f i rmed  i n  t h e  2nd Round o f  samp l ing ,  Dames & Moore recommends 

t h a t  t h e  FMPC seek pe rm iss ion  f r o m  t h e  Ohio EPA t o  s t o p  sampl ing and 

t e s t i n g  f o r  p e s t i c i d e s  and h e r b i c i d e s .  
a 

No VOC's were  d e t e c t e d  i n  samples t e s t e d  f o r  t hese  parameters 

except  i n  w e l l  19s where  8.6 p p b  o f  1,1,1 t r i c h l o r o e t h a n e  was de -  

tec ted .  However, samples were n o t  t e s t e d  from w e l l s  i f  they c o u l d  o n l y  

been ques t i onab le  s i n c e  use o f  pumps t o  sample f o r  VOC's may r e s u l t  i n  

t h e  

he o b t a i n e d  th rough  a pump. R e s u l t s  f r o m  t h o s e  samples w o u l d  have  
~ _. 

d e t e c t i o n  o f  n o n - r e p r e s e n t a t i v e  VOC concen t ra t i ons .  

. F i v e  m e t a l s ,  ( s i l v e r ,  a r s e n i c ,  b a r i u m ,  selenium, and mercury)  

were n o t  d e t e c t e d  i n  any samp le  f r o m  t h e  sand and g r a v e l  a q u i f e r .  

F i v e  o t h e r  m e t a l s ,  (cadmium, copper, n i c k e l ,  lead, and cyan ide )  were 

n o t  d e t e c t e d  i n  most w e l l s  b u t  were e l e v a t e d  i n  one o r  more of a group 

o f  s i x  w e l l s ,  (MW-ld, 10, 14s, 14d, 18s, and 19s).  Each of t hese  f i v e  

me ta l s  were de tec ted  i n  MW-lgs, and a l l  b u t  c y a n i d e  were  d e t e c t e d  i n  

MW-14s. Four  o f  t h e  me ta l s  were d e t e c t e d  i n  MW-ld, t h r e e  i n  MW-10 and 

two i n  MW-14d. A l l  t h e s e  c o n c e n t r a t i o n s  were b e l o w  E P A  s t a n d a r d s  

e x c e p t  t h e  c o n c e n t r a t i o n  o f  l e a d  i n  MW-14s (0.1 ppm) which was above 

t h e  s tandard o f  0.05 ppm by a f a c t o r  o f  two. m e t a l s  

de tec ted  i n  seven o r  fewer w e l l s  o f  t h e  sand and g rave l  w e l l s .  

Table 3.2 shows 

Chromium ( t o t a l )  was d e t e c t e d  i n  samples f rom s i x  w e l l s :  MW-ld, 

10, 14s, 18s, 19s, 20s. F i v e  o f  t hese  w e l l s  ( a l l  except MW-20s) a r e  

i n  t h e  group d iscussed above. The c o n c e n t r a t i o n  o f  chromium i n  MW-ld, 

10 and 20s  r a n g e d  f r o m  0.014 t o  0.019 ppm and a re  below t h e  s tandard  

o f  0.05 pprn. The l e v e l s  i n  MW-14sY 18s, and 19s ranged f r o m  0.133 t o  

0.159 ppm, a p p r o x i m a t e l y  a f a c t o r  t h r e e  above t h e  s t a n d a r d .  The 

h i g h e s t  value, (0.159 ppm) was i n  w e l l  MW-14s w h i c h  i s  t h e  f u r t h e s t  

downgradient of these t h r e e  w e l l s .  

3-7 
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Z i n c  was d e t e c t e d  i n  samples  f r o m  seven w e l l s .  F i v e  o f  these, 

YW-ld, 10, 14s ,  18s, and 1 9 s  a r e  t h e  f i v e  i n c l u d e d  i n  b o t h  o f  t h e  

above groups.  I n  a d d i t i o n ,  w e l l s  OS-1 and OS-2 had d e t e c t a b l e  l e v e l s  

o f  z inc .  The lowest  d e t e c t a b l e  c o n c e n t r a t i o n  was i n  w e l l  OS-2 w h i c h  

c o n t a i n e d  0.037 ppm o f  z i n c .  The h i g h e s t  v a l u e  was 0.281 ppm i n  

MW-19s. - A l l  va lues were below t h e  EPA s tandard o f  5.0 ppm. 

The d e t e c t i o n  l i m i t  f o r  phosphorus was 0.04 ppm. Phosphorus was 

de tec ted  above t h i s  l e v e l  i n  samples from 11 w e l l s ,  n e a r l y  a t h i r d  of  

w e l l s  c o m p l e t e d  i n  t h e  sand and g r a v e l  a q u i f e r .  O f  t hese  e leven 

samples, e i g h t  had measured phosphorus c o n c e n t r a t i o n s  r a n g i n g  f r o m  

0.13 ppm t o  0.05 ppm. The r e m a i n i n g  t h r e e  samples were f rom w e l l s  

MW-ld, 14s ,  and 18s which had  t h e  h i g h e s t  measured c o n c e n t r a t i o n s ,  

0.45,  1 .04  and 0.44 ppm r e s p e c t i v e l y .  There  i s  no a p p l i c a b l e  EPA 

s tandard  f o r  t h e  c o n c e n t r a t i o n  o f  potass ium i n  ground water .  

T h e r e  i s  no a p p l i c a b l e  E P A  s t a n d a r d  f o r  t h e  c o n c e n t r a t i o n  o f  

p o t a s s i u m  i n  g round  w a t e r .  I n  t h e  w e l l s  sampled ,  most  p o t a s s i u m  

c o n c e n t r a t i o n s  v a r i e d  f rom 0.556 ppm t o  3.95 ppm. The concen t ra t i ons  

i n  t h e  background w e l l  , SW-2 was measured as 2.4 and 2.35 ppm i n  t h e  

Phase 2 and Phase 3 samples f rom t h e  w e l l .  Values o u t s i d e  t h i s  range 

were measured i n  f o u r  w e l l s .  The w e l l s  and concen t ra t i ons  were MW-10, 
20.2 ppm; MW-l3d, 5.11 ppm; MW-lgd, 8.73 ppm; and MW-Zls, 9.35 ppm. 

There i s  no a p p l i c a b l e  EPA s tandard  f o r  magnesium i n  groundwater. 

M o s t  c o n c e n t r a t i o n s  v a r i e d  be tween  18 and 36 ppm a t  t h e  s i t e .  I n  

SW-2, t h e  concen t ra t i ons  were  27.2 and 28.9 ppm. C o n c e n t r a t i o n s ,  

above 36 ppm, were found i n  MW-10, 13d, and 22s. They were 90, 44 and 

40.3 ppm r e s p e c t i v e l y .  
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O t h e r  measured p a r a m e t e r s  were  a l s o  r e v i e w e d  t o  e v a l u a t e  i f  

t r e n d s  appeared  t o  b e  p r e s e n t .  F o r  each p a r a m e t e r ,  t h e  measured 

v a l u e s  were  r e v i e w e d  and v a l u e s  t h a t  appeared t o  be h i g h e r  than  t h e  

normal range were noted. T h i s  p rocess  i s  n o t  e x a c t  and may l e a d  t o  

t h e  i n c l u s i o n  o f  a no rma l  v a l u e  i n  t h e  l i s t  o f  p o s s i b l e  e l e v a t e d  

va lues.  To min imize  t h i s  l i k l i h o o d  Table 3.3 was d e r i v e d  and i n c l u d e s  

o n l y  we1 1s w h i c h  had t h r e e  o r  more measurements which were suspected 

o f  be ing  e levated.  Th is  l i s t  i n c l u d e s  f o u r  of t h e  s i x  w e l l s  (MW-ld, 

10, 14s ,  and 1 9 s )  o b s e r v e d  t o  have h i g h  v a l u e s  f o r  m e t a l s .  I n  

a d d i t i o n ,  MW-13d and 19d had s e v e r a l  a p p a r e n t l y  e l e v a t e d  con-  

s t i t u e n t s .  

TOX was n o t  i n c l u d e d  i n  t h e  comparisons s ince  t h i s  parameter was 

n o t  analyzed i n  Phase 2 samples. A f t e r  t h e  next  round o f  sampl ing TOX 

can be added. I n  t h e  

Phase 2 sampling, seve ra l  h i g h  va lues were measured and were d iscussed 

i n  t h e  .Phase 2 r e p o r t  (Reference 2).  I n  Phase 3 seve ra l  h i g h  c o l i f o r m  

va lues  were measured i n  w e l l s  w h i c h  a r e  n o t  capped.  S i n c e  t h e s e  

c o l i f o r m  v a l u e s  a r e  p robab ly  no t  a t t r i b u t a b l e  t o  ground wa te r  cond i -  

t i o n s ,  t hey  were n o t  i n c l u d e d  i n  t h e  comparison. 

C o l i f o r m  was a l s o  exc luded f rom t h e  comparison. 
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752 4.0 CONCLUSIONS 

There  a r e  a p p a r e n t l y  e l e v a t e d  l e v e l s  o f  seve ra l  metals,  an ions 

and c a t i o n s  i n  seve ra l  o n - s i t e  well 's. Measurements f r o m  MW-10, 14s, 

18s,  and 19s  i n d i c a t e  t h a t  i t  i s  p robab le  t h a t  va r ious  c o n s t i t u e n t s  

a r e  e n t e r i n g  t h e  ground w a t e r  w i t h i n  t h e  FMPC, a l t h o u g h  u s u a l l y  a t  

l e v e l s  b e l o w  E P A  s t a n d a r d s .  I t  i s  l i k e l y  t h a t  more than  one source 

and t r a n s p o r t  mechanism i s  r e s p o n s i b l e  f o r  t h e s e  v a l u e s .  T h i s  i s  

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

( i .e .  cyanide and 1,1,1 t r i c h o r o e t h a n e  i n  MW-lgs.), some a re  h i g h e s t  i n  

u p g r a d i e n t  we1 1s  w i t h  c o n c e n t r a t i o n s  d e c r e a s i n g  downgradient (i .e. 

z i n c )  and o t h e r s  a r e  h i g h e s t  i n  o n - s i t e ,  d o w n g r a d i e n t  a r e a s  (<.e.  

chromium). 

M W - l r i  a l s o  c o n t a i n e d  a p p a r e n t l y  e l e v a t e d  l e v e l s  o f  s e v e r a l  

c o n s t i t u e n t s .  S ince t h e  w e l l  i s  completed i n  a deep p o r t i o n  o f  t h e  

a q u i f e r  t h i s  was an unexpected f i n d i n g .  Rased on t h e  a v a i l a b l e  data,  

i t  appears t h a t  t h e  w e l l  cas ing  has d e t e r i o r a t e d  and i s  a l l o w i n g  water  

t o  e n t e r  t h e  w e l l  a t  a s h a l l o w  d e p t h .  I f  t h i s  i s  t h e  case,  t h e  

sha l l ow  water would e f f e c t  water  q u a l i t y  i n  t h e  w e l l .  

S e v e r a l  m e t a l s  were d e t e c t e d  i n  MW-13d a t  a p p a r e n t l y  e l e v a t e d  

concen t ra t i ons .  I n  NW-l3s, a s i m i l a r  p a t t e r n  was n o t  found. MW-13s i s  

c o m p l e t e d  i n  a s i l t y  sand l a y e r  w h i l e  MW-13d i s  completed i n  a coarse 

g r a v e l  l a y e r .  The c o a r s e  g r a v e l  may be a c t i n g  as a p r e f e r e n t i a l  

pathway f o r  movement a c c o u n t i n g  f o r  t h e  h i g h e r  l e v e l s  i n  t h e  deep 

compared t o  t h e  sha l l ow  w e l l .  

O t h e r  w e l l s  c o m p l e t e d  i n  t h e  sand and g r a v e l  d i d  n o t  show 

p o s s i b l e  t r e n d s  as  c l e a r l y  as i n  t h e  w e l l s  d i s c u s s e d  above. As 

a d d i t i o n a l  d a t a  i s  oh ta ined  i n  subsequent rounds o f  sampling, o t h e r  

t rends  may he n o t i c e d  or data ob ta ined  t o  show t h a t  t h e  t r e n d s  n o t e d  

above a r e  t h e  r e s u l t  o f  n a t u r a l  v a r i a t i o n s .  
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M W - T P 1 9 ,  TP21, and TP22, comp le ted  i n  t h e  t i l l ,  a l l  appear t o  

c o n t a i n  e l e v a t e d  l e v e l s  o f  s e v e r a l  c o n s t i t u e n t s .  A s  d i s c u s s e d  i n  an 

e a r l i e r  Dames 8 Moore r e p o r t  (Reference l), these  l e v e l s  a r e  p robab ly  

a t t r i b u t a b l e  t o  P i t  #4. MW-TP20 and OS-1A ( two o t h e r  s h a l l o w  w e l l s )  

do n o t  show s i m i l i a r  t rends .  

The l a s t  s h a l l o w  we1 1 , MW-12 had severa l  measured c o n s t i t u e n t s  

i n c l u d i n g  lead, sod ium and c h l o r i d e  w h i c h  a p p e a r  r e l a t i v e l y  h i g h .  

T h i s  may i n d i c a t e  t h a t  r u n o f f  from t h e  nearby road i s  e f f e c t i n g  wa te r  

q u a l i t y  i n  t h e  w e l l .  The h i g h  sodium and c h l o r i d e  v a l u e s  may be t h e  

r e s u l t  o f  s a l t s  p laced  on t h e  road d u r i n g  w i n t e r  pe r iods .  

The p o s s i b i l i t y  t h a t  MW-12 may c o n t a i n  c o n c e n t r a t i o n s  o f  va r ious  

c o n s t i t u e n t s  e f f e c t e d  by man made, o f f - s i t e ,  sources i n d i c a t e s  t h a t  

compar i sons  o f  w a t e r  q u a l i t y  i n  t h e  o t h e r  s h a l l o w  w e l l s  t o  MW-12 

should be used c a u t i o u s l y  u n t i l  more da ta  i s  a v a i l a b l e  on t h i s  sha l l ow  

a q u i f e r  system. 

Q u a l i t y  a s s u r a n c e  ( Q A )  b l a n k s  were used  t o  v a r i f y  sample t e s t  

procedures and r e s u l t s .  Most OA r e s u l t s  were w i t h i n  15% o f  t h e  known 

c o n c e n t r a t i o n s .  However, one measured m e r c u r y  c o n c e n t r a t i o n  was 

n e a r l y  50% h i g h e r  t h a n  t h e  a c t u a l  c o n c e n t r a t i o n s .  These v a l u e s  

( e x c e p t  t h e  one m e r c u r y  measurement)  a r e  w i t h i n  t h e  r a n g e  o f  

accep tab le  r e s u l t s .  
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5.0 RECOMYENDATIONS 

W e l l  MW-ld i s  c o m p l e t e d  i n  sand and g r a v e l  a q u i f e r  below t h e  

" b l u e  c l a y "  l a y e r  and s h o u l d  he f r e e  o f  e l e v a t e d  l e v e l s  o f  c o n s t i -  

t u e n t s  such as me ta l s  o r  r a d i o n u c l i d e s .  However, t h e  sample f rom t h e  

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

chromium, c o p p e r ,  l e a d ,  n i c k e l  and z i n c .  Th is  w e l l  a l s o  had a h i g h  

i r o n  va lue i n  t h e  sample f rom t h e  w e l l  and t h e  w a t e r  was o b s e r v e d  t o  

be  r u s t  c o l o r e d .  - I t  i s  l i k e l y  t h a t  t h e  w e l l  c a s i n g  i s  d e t e r i o r a t i n g  

and p o s s i b l e  t h a t  ho les  have formed i n  t h e  cas ing .  T h i s  w o u l d  a l l o w  

w a t e r  t o  e n t e r  t h e  w e l l  a t  a sha l l ow  depth and account f o r  r e l a t i v e l y  

h i g h  observed concen t ra t i ons .  

We recommend t h a t  t h i s  w e l l  be t e s t e d  u s i n g  packers t o  determine 

i f  t h e  w e l l  c a s i n g  i s  l e a k i n g  o r  a l t e r n a t i v e l y  t h e  w e l l  can be 

decommiss ioned  w i t h o u t  t e s t i n g .  A p a c k e r  i s  a t o o l  w h i c h  can be 

l o w e r e d  i n t o  t h e  w e l l  c a s i n g  and expanded t o  t e m p o r a r i l y  s e a l  a 

s e c t i o n  of  t h e  c a s i n g .  Ry mov ing  t h e  p a c k e r  t o  v a r i o u s  l o c a t i o n s  

w i t h i n  t h e  casing, areas where  w a t e r  i s  e n t e r i n g  t h e  c a s i n g  can be 

i d e n t i f i e d .  I f  t h e  w e l l  i s  t e s t e d  and found t o  be l e a k y  i t  w i l l  s t i l l  

need t o  be decommiss ioned b u t  t h e  t e s t i n g  s h o u l d  p r o v i d e  t h e  d a t a  

necessary t o  i d e n t i f y  t h e  source o f  t h e  e l e v a t e d  c o n s t i t u e n t s .  

I f  n o  p e s t i c i d e  o r  h e r b i c i d e s  a r e  d e t e c t e d  i n  t h e  Round 2 

s a m p l i n g ,  WMCO s h o u l d  seek p e r m i s s i o n  f r o m  t h e  O h i o  E P A  t o  s t o p  

sampl ing and t e s t i n g  f o r  t hese  c o n s t i t u e n t s .  

R a d i o n u c l i d e  sampl i n g  and t e s t i n g  procedures should be reviewed 

be fo re  t h e  next  round o f  sampling. I t  i s  p o s s i b l e  t h a t  f i l t e r i n g  o f  

samples o r  a l l o w i n g  t i m e  f o r  suspended s o l i d s  t o  s e t t l e  i n  t h e  sample 

c o n t a i n e r s  w i l l  m i n i m i z e  some o f  t h e  q u e s t i o n a b l e  r e s u l t s .  I n  

a d d i t i o n ,  s i n c e  i t  i s  known t h a t  e l e v a t e d  uranium values a r e  present  

i n  some w e l l s  i t  may be d e s i r e a b l e  t o  lower  t h e  l a b o r a t o r y ' r  d e t e c t i o n  

l i m i t s  so t h a t  t h e  known v a r i a t i o n s  a re  detected.  
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- - 

Well # 

Id  
1s 
3 
4 
5 
8s 

-- -8d -- - 
9 
10 

<3 
13s 
13d 
14s 
14d 
15s 
15d 
16s 
16d 
17s 
17d 
18s 
18d 
19TP 
19s 
19d 
20TP 
20s 
20d 
21TP 
21s 
22TP 
22s 
P - 1  
P-2 
P-3 
os-1 
os - 1 A  
os-2 
os-3  

Casing Elevation 

585.31 
585.55 
560.86 
556.85 
557.09 

- -  

NA: N o t  Available 

. - 576.60 
576; 62 
557.23 
580.00 
585.78 
639.67 
590.37 
590.36 
535.79 
535.81 
579.65 
579.41 
542.28 
542.13 
536.19 
536.35 
573.36 
573.88 
584.96 
585.38 
585.25 
574.73 
574.44 
574.71 
585.61 
586.02 
588.91 
587.95 
578.66 
579.16 
579.36 
581.113 
581.83 
555 
530 

(Feet 1 

-- 
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Table 2.1 

Phase 3 Water Level Elevations 

Grade 

583.81 
583.47 
559.30 
556.15 
555.53 
_ -  5 7 4,g.O- 
574.82 
555.31 
577.91 
583.46 

588.71 
588.72 
533.76 
533.71 
577.80 
577.80 
540.47 
540.50 
534.43 
534.28 
571.31 
571.56 
582.98 
583.26 
583.20 
573.21 
573.42 
573.31 
584.06 
584.42 
587.93 
587.93 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

581.35 

___ -. 

Water Table Elevation 

NA 
NA 

. 523.26 
524.05 
517.09 

522.10 
525.02 

523.33 
608.86 
521.37 
521.36 

_ - -  -522.69--- - . . ~ .. -- - - 
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NOTES 

ND Not Detected 

NA Not Analyzed 

( 1 )  Average of f ou r  t e s t s  

( 2 )  pH r e s u l t s  i n  s tandard u n i t s  

( 3 )  C o n d u c t i v i t y  r e s u l t s  i n  umhos/cm 

( 4 )  Concentrat ions r e p o r t e d  i n  ppb 

( 5 )  Resu l t s  i n  p C i / l  

( 6 )  Taken f r o m  40 CFR P a r t  1 4 1  N a t i o n a l  I n t e r i m  P r i m a r y  D r i n k i n g  
Water Regulat ions - Subpart  B - Maximum Contaminant L e v e l s ,  J u l y  

1, 1984. 

( 7 )  Taken f r o m  40 C F R  P a r t  143 N a t i o n a l  Secondary  D r i n k i n g  Water 

R e g u l a t i o n s  - S e c t i o n  143.3 - Secondary Maximum c o n t a m i n a n t  

Level  s. 

H i g h  c o u n t s  d i d  n o t  y i e l d  any i n d i v i d u a l  elements u s i n g  a 4096 

channel analyzer .  These l e v e l s  a r e  due t o  s o l i d s  o n l y  i n  t h e  

samples . 

( 8 )  

( 9 )  Standard i s  f o r  Radium -226 P lus  Radium -228 

(10)  Reported i n  p e r  100 m l  

(11)  Maximum P e r m i s s i b l e  A c t i v i t y  t a k e n  f r o m  W o r l d  H e a l t h  

Organ iza t i on ,  1970 European Standards. N a t i o n a l  Pr imary D r i n k i n g  

Water Regu la t i on  f o r  gross beta i s  4 mR/year. 3 
(12 )  R a d i o n u c l i d e  Scan i n c l u d e s  a n a l y s i s  f o r  K-40, Umat, Th-228, 

Th-230, Th-232, Tc-99, Cs-137, Sr-90,  Ru-106, Np-237, Pu-238, 

PU-239, PU-240. 
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Table 3.2 
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Cadmi urn 

1D 10 - - 

x ,  X 

Cyanide 

Lead 

Nickel 

METALS DETECTED I N  7 OR FEWER 

SAND AND GRAVEL WELLS 

Chromi urn 
( t o t a l )  x X 

Copper X 

Z inc  

Well Number 
14s 14d 18s - 19s - 20s os-1 os-2 - 

X 

X X 

X X X 

X X X 

X X 

X 

X X 

X X 

X X X X 

1. All measured concentrations are  below EPA l imits  except the value 
of lead i n  well MW-14s a n d  chromium i n  wells MW-l4s, 18s and 19s. 



Tab le  3.3 

Ch 1 ori  de 
I r o n  
Manganese 
Phenol s 

S u l f a t e  
Cal ci urn 
F1 u o r i d e  
N i t  r a t e s  
T.D.S. 
C.O.D. 
pH-lab (1) ( 2 )  
Conduct i v i  t y  - 

l a b  (1) ( 3 )  
T.O.C. (1) 

-Sodium 

POSSIBLY ELEVATED CONSTITUENTS I N  
SAND AND GRAVEL WELLS 

( A l l  r e s u l t s  i n  ppm except  as noted) 

10 13D 

--- 
--- 
5.5 

162 
470 

1,232 

--- 

--- 
155.6 

2 , 540 
20 

--- 

--- 
300 

--- 
6.97 

2,400 1,250 
--- 4 

(1) Average o f  f ou r  measurements 
( 2 )  Standard pH u n i t s  
( 3 )  U n i t s  i n  UMHOS/CM 

19s  

1,000 --- 
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SITE U C A T I O N  MAP 
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4 PRODUCTION WELL LOCATION 

Figure 2-2 ~ ~ 0 0 0 -  PLANT COOROINATE SYSTEM 

WELL LOCATIONS 
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OUTLINE . 752 . 

RCRA Groundwater Monitoring Plan 
P i t  * 4 - FMPC 

Fernald, Ohio 

- . .  (I) Wells to be Sampled 

A. Upgradient Well: MW- 12. 
6. Downgradient: MW-TP 19, MW-TP2 1 ,  MW-TP22. 

( 1 1 )  Basis for Selection of Wells 

A. Upgradient Well: MW- 12 
Screened in glacial till (same as Mw-TP 19, MW-TP2 I ,  and 

0 Hydraulically upgradient. 
0 Isolated from a l l  know sources of  waste. 

MW-TP22). 

8. Downgradient Wells: MW-TP 19, MW-TP2 1 ,  MW-TP22. 
Adjacent to P i t  * 4 (at l im i t  of area). 

0 Screened in shallow saturated zone ( f i rst  aquifer). 
8 Wi l l '  intercept groundwater; migrating from Pi t  * 4 to the west 
towards Paddy's Run (MW-TP22); and to the south (MW-TP 19, 
MW-TP2 li)! These are the principal directions of; groundwater f low 
for this aquifer. 

C. Al l  Wells Constructed in Accordance w i t h  €PA Specifications. 
0 Fully cased 
0 Screened 
0 -Gravel Packed 
0 Bentonite Pellet Seal 
0 Cement Collar 
e Protective Steel Casing w i t h  vented, locking cap 

36 
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0 ( I  I I) Parameters  to be Analyzed 

A For General Water Quality 
I. Chloride 
2. iron 
3. Manganese 
4. Phenols (total) 
5. Sodium 

-6. Sulfa te  - 
- ~ - -  ~- - _ _  ~- 

6. For Indicators of Contamination (Quadruplicate Analys 
1 .  pH 
2. Specific Conductance 
3. Total Organic Carbon (TOC) 
4. Total Organic Halogen (TOX) 

S) 

C. For Drinking Water Suitabil i ty 
1. Arsenic 
2. Barium 
3. Cadmium 
4. Chrom ium-Hexava 1 en t 

5. Fluoride 
6. Lead 
7. Mercury 
8. Nitrate (as N) 
9. Selenium 
10: Silver 

- Total 

1 1 .  Gross alpha 
12. Gross beta 
13. Radium 
14. Endrin 
15. Lindane 
16. Methoxychlor 
17. Toxaphene 

19. 2,4,5-TP Silvex 
20. Coliform-Bacteria 
18. 2,4-D 

D. Other Metals, Organics, and Site Specific Parameters  1 p 2  I I I L,Itl. +,,-. ' 1 
I 

1,. Nickel 
2. Cyanide 
3. Copper 
4. Zinc 
5. Ma nesium 

7. Phosphorus 
6. Ca ? cium 

8. Chlorobenzene 
9. Ch lorodi bromome t hane 
IO. Chloroethane 
I 1.2-chloroethlvinyl Ether 
12. Chloroform 
13. Dichlorobromomethane 
14. Dichlorodif luromethane 

-2- 



1 S.Total Dissolved Sol ids (TDS) 33. 1,1 Dichloroehtane 
16. Total Potassium 34. 1,2 Dichloroethane 
17. Biochemical Oxygen Demand (COD) 35. 1,l Dichloroethylene 
18. per Chloroethylene 36. 1,2 Dichloropropane 
19. cis 1,2 Dichloroethylene 37. 1,2 Dichloropropylene 
20. Tri bu ty lphospha t e 38. Ethylbenzene 
21. Acrolein 39. Me thy lbromide 
22. Acrylonot:-il le 40. Me thy 1 chloride 
23. Benzene 41. trans- 1,2 Dichloroethylene 
24. bis(chloromethy1) Ether 42. 1,3 Dichloropropene 
25. Bromoform 43. 1,1,2,2 Tetrachloroethane 
26. Bromod ichlorome thane 44. Te trachloroe thy leno 
27. Bromomethane 45. Toulene 
28. Carbon te trachlor ide 46. 1 , 1 ,  I Trichloroethane 
29. Chloromethane 47. 1,1,2 Trichloroethane 
30. 1.2 Dichlorobenzene 48. Tr ichloroe thy1 ene 
3 1 - 1,3 Dichlorobenzene 49. Trichlorof luoromethane 
32. 1,4 Dichlorobenzene 50. Vinyl Chloride 

~ 

@ E. Radionuclides 
.- 

I .  Potassium 40 
2. Total Uranium 
3. Radium 226 
4. Radium 228 
5. Technetium 59 
6. Thorium 228 
7. Thorium 23G 
8. Thorium 232 

9. Cessium 137 
IO. Strontium 90 
1 1 .  Ruthenium 106 
12. Neptunium 237 
13. Plutonium 236 
14. Plutonium 239 
15. Plutonium 240 

F. Schedule - Quarterly for  one ( 1 ) year;  semiannual thereafter (or a s  necessary 
according to re9ula:ions. 
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(I V )  S a m ~  ing Procedures 

A Pre-sampling Data 
I. Name of person sampling, 

2. Well number and location 
3. Equipment used to evacuate we1 I 
4. Equipment used t o  sample well  
5. Weather conditions 
6. Well condition ( i f  abnormal - i.e. 

broken casing, uncovered, etc) 

af f i 1 ia t ion, date  

+ ,  * >  - 

752 

7. Depth to static wa te r  
8. Depth of well ( to ta l )  
9. Height of wate r  column in w 

10. Volume of vjater in wel l  
1 1 .  Vo1ume.of wa te r  t o  be 

pumped before sampling 

we1 1 

8. W e l l  Evacuation/Sampling 
1 3-5 volumes (removed by pumping) 
2. If yield is low, pump dry, let recover 80%, then sample 
3. Sample with s ta in less  steel bailer wi th  screw-on Teflon check valve 
4. New Rope for each well ,  no equipment allowed to come into direct 

5. Clean all equipment between w e l l s  
contact with ground 

0 wash in biodegradable, non-phosphate cleaning solution 
8 r inse in clean tap w a t e r  

triple rins&n disti l led w a t e r  
0 r inse in hexanne 
0 l e t  a i r  dry 

C. Field Data 
1 .  Measure pH, specific conductance, temperature 
2. Label sample bot t le  wi th  ink 

0 client 
well number 

0 location 
0 date, time 

3. F i l l  dample bottle t o  top, leaving no air space, secure lid 

0. Preservation 
1 .  Preservative added to  bottles in lab. 
2. Samples immediately'placed in cooler (39 F). 
3. Samples kept OlJt of direct sunlicjht. 

-4- 39 



OUTLINE 752 
RCRA Groundwater Monitoring Plan 

Sand & Gravel A uifer 

Femald, Ohio 
Feed Materials Produc 9 ion Center 

( 1)  Wells to  be Sampled 
I A Upgradient Well: Southwest Ohio Ranney Collector * 2 

B. Down radient Wells: Mw- 1 d, Mw- 10, Mw- 14s, Mw- 14, Mw- 18s, 8 i 
Mw-1 s 

........... - . 

i 

.- ( 1 1 )  Basis for  Selection of Wells 
A Upgradient Well: Southwest Ohio Ranney Collector * 2 

0 Screened in  the sand and gravel aquifer (same as other wells t o  
be sampled). 
0 Isolated from a l l  known sources of waste. 
0 Water quality well  known from historic data. 

0 M w - i d  Inside Waste Pi t  Stora e Area and screened in deeper 
portion of sand and gravel aquifer 9 below 'blue clay' 1. Results w i l l  
be used to  identify potential contamination of deeper aquifer. 
0 Mw-IO Inside Waste'Pit Stora e Area and screened in upper 
portion of sand and gravel aquifer 9 above 'blue clay'). Past results 
indicate above background uranium concentrations and high 
specific conductivities. Results w i l l  be used to  indicate potential 
contamination of upper portion of sand and gravel aquifer. 
0 Mw-14s and Mw-14d: Screened at varying depths in sand and 
gravel aquifer outslde of Waste P i t  Storage Area. Wells are in 
center of above-back round uranium plume detected in Task C 

transport mechanism for other constituents. Different well  depths 
w i l l  be ' used t o  evaluate fractionation potential of  other 
constituents which may be present in offsite round water. 

outside of; Waste Pi t  Stora e Area. Wel l  i s  in center of major: 

indicate mi  ration of constituents southward from the p i t  area. 

wi th in  the Waste P i t  Storage Area. Wel l  is adjacent to P i t  #*4' 
where shallow groundwater in glacial till has recently been 
sampled. Results wfll'be used to  indicate mi  ration of leachate 

B. Downgradient Wells 

Report. Results w i l l .  % e used t o  evaluate viabil ity of uranium 

0 Mw-18s: Screened in sand and gravel aqui 8 er  above 'blue clay' 

groundwater flow path for ? his aquifer. Results w i l l  be used to  

0 Mw-19s: % creened i s  sand and gravel aquifer above 'blue clay' 

from Pit  * 4 t o  underlying sand and gravel aqui 9 er. 

C. Wells Constructed in Accordance wi th €PA Specif icatfons 

0 Fully Cased 
0 Screened 
0 Gravel Packed 
0 Cement Collar 

- __ . -_ - _  - ___ _. 0 Protective Steel-Casing _ _  - - 

. .  
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(111)  Parameters t o  be Analyzed 

A For General Water Quality 
1. Chloride 
2. Iron 
3. Manganese 
4. Phenols (total) 
5. Sodium 
6. Sulfate 

8:For Indicators of Contamination (Quadruplicate Analysis) 
1. pH 
2. Specific Conductance 
3. Total Organic Carbon (TOO 
4. Total Organic Halogen (TOX) 

C. For Drinking Water Suitability 
1. Arsenic- 
2. Barium 
3. Cadmium 

5. Fluoride 
fi 6. Lead 

7. Mercury 
. 8. Nitrate (as N)) 
. 9. Selenium 

10. Silver 

. 4. Chromium-Hexavalent 
- Total 

1 1 .  Gross alpha 
12. Gross beta 
1 3. Radium 
14. Endrin 
1 5. Lindane 
16. Methoxychlor 
17. Toxaphene 

19. 2,4,5-TP Silvex 
20. Coliform Bacteria 

18. 2,4-D 

D. Other Metals, Organics, and Site Specific Parameters 

1. Nickel 8. Chlorobenzene 
2. Cyanide 
3. Copper 10. Chloroethane 
4. Zinc 1 1.2-chloroethlvinyl Ether 
5. Ma nesium 12. Chloroform 

- 13. Dichlorobromomethane 
14. Dichlorodif luromethane 7. Phosphorus 

9. Chlorodi bromome thane 

- 6. Ca ? cium 

4 1  
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1 S.Tota1 Dissolved Sol ids  (TDS) 
16. Total Potassium 
17. Bioch.?mical Oxygen Demand (COD) 
18. per  Chloroethylene 
19. cis 1,2 Dichloroethylene 
20. Tributylphosphate 
2 1 .  Acrolein 

- 22. Acrylonot:.ille 
23. Benzene 
24. bis(chloromethy1) Ether- 
25. Bromoform 
26. Bromod i chl ororne t h m e  
27. Bromomethme 
26. Carbontetrachlcride 
29. Chloromethane 
30. 1.2 Dichlorobenzene 
3 1. 1,3 Dichlorobenzene - 

32. 1,4 Dichlorobenzene 

e 

~ 

- -  

33. 1 , 1 Dichloroehtzne 
34 1,2 Dichloroe thane 
35. 1 , 1 Dich1oroethyler.e 
36- 1,2 Dichloropropne 
37. 1,2 Dichloropropylene 
38. E thy1 benzene 
39. Methylbromide 

. 4O..Methy1chloride 
41 trans- 1,2 Dichloroethylene 
42 1,3 Dichloropropene 
43. 1 , 1,2,2 Tetrachloroethane 
44 Tetrzchloroethylene 
45. Toulene 
45. 1 , 1 , 1 Trichloroethane 
47. 1 , 1,2 Trichloroethane 
43- Trichloroethylene 
49. Trichlorof luoromeihme 
50. Vinyl Chloride 

E. Radionuclides 

1 Potassium SO1 

4 Radium 228 
5. Technetium '39 
6. Thorium 228 
7. Thorium 230 
8. Thorium 232 

9. Cessium 137 
10. Strontium 90 
1 I. Ruthenium 106 
12. Neptunium 237 
13. Plutonium 238 
14 Plutonium 239 
15. Plutonium 240 

F. Schedule - Quarterly for one ( 1 )  year; semiannual thereafter (or as necessar j  
according to regulations. 

-. ~~ -. . . .  - .. ............... _ _  _ _  
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I I ! 0 ( I  V) S m p l  ing Procedures 
i 
i A Pre-szmpling Data 

I. Name of person sampling, 

2. Well number and location 
3. Equipment used to evacuate well  

-4. Equipment used to-sample well 

aff i l ia t ion,  date ' 

. 5. Weather conditions 
6. Well condition ( i f  abnormal - Le. 

broken casing, uncovered, etc) 

7. Depth to s t a t i c  water 
6. Depth of well (total) 
9. Height of water  column in w 

10.- Volume of viater in well 
1 1. Volume of w a t x  to be 

pumped before szmplincj 

well 

6. We1 1 Evacua t ion/Sampl ing 
1.3-5 volumes (removed by pumping) 
2. I f  yield is low, pump dry, let recover 802, then sample 
3. Sample wi th  s t a i n l e s s s t e e l  bai ler  w i th  screw-on Teflon check valve 
4. New Rope for each well, no equipment allowed to  come into direct 

5. Clean all equipment between we l l s  
contzct  w i th  ground 

wash in biodegradable, non-phosphate cleaning solution 
8 rins? in clean tap water 

. a- 

C- Field Datal 
1'. Measure pH, specific conductance, temperature 
2. Label sample bot t le  w i th  ink 

0 c l ien t  
- e well number 

0 location 
0 date, t ime 

3. Fi l l  dample bot t le  to top, leaving no air spzce, sgcure lid 

D. Preservation 
1. Preservative added to bottles in lab. 
2. Samples immediately placed in cooler (39 F). 

___ - _ _  
3. Szmples kept out o i  direct sunlisht. 

. : 

. . . ' . .  .. . . .. . - ..::. . . - .  43 
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4. Prepare field, t r i p  and cleaning blanks to show no cross- 

5. Samples shipped to  laboratory within 8 hours of collection 
6. Lab EPNOEPA approved. 
7. All analysis conducted to  EPA Method 624 or equivalent. 

contamination. 

. .  

E. Chain of Custody 
1. Samples in locked area  or possession of sampling personnel until 

2. Chain of Custody Record fill26 out for  each sample, and accompanies 

- -  delivered to iabora tory- 

sample. Returned with analytical  resul Is. Copies to  client, laboratory, 
and Dames & f-loore. 

~ - .. - - -  

(VI Schedule 

. A Sampling takes  place in two (2)  days. 
8. Lab analysis takes  place within 3-5 weeks. 
C. Reportpreparation and da ta  analysis  takes  place 2-3 weeks a f te r  aquisition . . ,-- - 

* 
of lzt results.  

\ 

A. t-izps 
e plot planl - 
e well locations 
0 wate r  level data (flow directions,  contours) 

i 
- -  8. Lab Test Dzta 

0 NLO data  
e Other lab data 

Field t e s t  dzta 
e Chain of Custody Forms 

C. We11 specifications and Logs 

D. Sta t i s t ica l  Evaluation (where previous data  available) 

E. General Evaluztion of Data __  ~- . -. _ _  . _ _  
0' corn per isicn to  s t zdzrds i 'gu  idel ine3- 
0 ez t imate  of trend 
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NOTES 

N D  Not d e t e c t e d  

.- - -  --NA - Not-Analyzed-due-  ..D 

( 1 )  A v e r a g e  of f o u r  t es t s  

( 2 )  p l l  resul ts  i n  s t a n d a r d  u n i t s  

_ .  ( 3 )  C o n d u c t i v i t y  resul ts  i n  umhos/cm 

( 4 )  C o n c e n t r a t i o n s  r e p o r t e d  i n  ppb 

( 5 )  Results i n  p C i / l  

( 6 )  T a k e n  f r o i n  40 CFR P a r t  141 N a t i o n a l  I n t e r i m  P r i m a r y  D r i n k i n g  

W a t e r  R e g u l a t i o n s  - S u b p a r t  13 - Maximum C o n t a m i n a n t  L e v e l s ,  J u l y  

1 ,  1384. 

( 7 )  T a k e n  from 40 C F R  P a r t  143 N a t i o n a l  S e c o n d a r y  D r i n k i n g  W a t e r  

R e g u l a t i o n s  - S e c t i o n  143.3 - S e c o n d a r y  Maximum C o n t a m i n a n t  

L e v e l  s .  

H i g h  c o u n t s  d i d  n o t  y i e l d  a n y  i n d i v i d u a l  e l e m e n t s  u s i n g  a 4096 

c h a n n e l  a n a l y z e r .  T h e s e  l e v e l s  a r e  d u e  t o  s o l i d s  o n l y  i n  t h e  

sainpl e s  

( 8 )  

( 9 )  T a k e n  froin D O E  O r d e r  5480.1A: L i m i t  f o r  R e l e a s e  t o  R e s t r i c t e d  

a n d  l l n r e s  t r i  c t e d  A r e a s .  

(10)  S t a n d a r d  i s  f o r  Radium -226 P l u s  Rad ium -228. 

( 1 1 )  R e p o r t e d  i n  p e r  100 rnl.  

( 1 2 )  T a k e n  from W o r l d  H e a l t h  O r g a n i z a t i o n ,  E u r o p e a n  S t a n d a r d s ,  1970. 
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NOTES 

Not ne tec ted  
Not Analyzed (See page 3-4 f o r  e x p l a n a t i o n )  
Average o f  f o u r  t e s t s  

Conduc t i  v i  t y  r e s u l  t s  i n  umhos<cm 
Concentrat ions r e p o r t e d  i n  ppb 
Resu l t s  i n  p C i / l  
Taken f rom 40 CFR P a r t  1 4 1  Nat iona l  l n t e r i m  Pr imary D r i n k i n g  
Water Regu la t i ons  - Support P - Maximim Contaminant L e v e l  5 ,  
J u l y  1 .  1984- 
Taken f r o m  40 CFR P a r t  1 4 3  Na t iona l  Secondary D r i n k i n g  Water 
Pegu la t i ons  - Sec t ion  143.3 - Secondary Maximum Con taminan t  
Levels  - 
H i g h  c o u n t s  d i d  n o t  y i e l d  any i n d i v i d u a l  c l w c n t s  u s i n g  a 
4096 channel ana lyze r .  These l e v e l s  a re  due t o  s o l i d s  o n l y  
i n  the  samples- 
Taken f r o m  DOE O r d e r  5480.1A: L i m i t  for -  Release  t o  Re- 
s t r i c t e d  and U n r e s t r i c t e d  Areas 
Standard i s  f o r  Radium -226 Plus Radium -228. 
Reported i n  per  100 m l  
Maximum P e r m i s s i b l e  A c t i v i t y  t a k e n  f ro in  Wor ld  t f e a l t h .  
Organ iza t i on ,  1970 European S t a n d a r d s  - F la t iona, l  P r i m a r y  
P r i n k i n g  Water Regu la t i on  f o r  gross beta i s  4 inR/year. 

. - . . . . . - - pH r e s u l t s  i n  standard- u n i t s -  - . .  . . .  
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