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1.0 I n t r o d u c t i o n  731 

As p a r t  o f  a c o n t i n u i n g  RCRA ground water  m o n i t o r i n g  compl iance 

e f f o r t ,  t h e  F o u r t h  Round o f  q u a r t e r l y  g r o u n d  w a t e r  samples was 

c o l l e c t e d  f r o m  4 1  m o n i t o r i n g  and w a t e r  s u p p l y  we1 1s a t  t h e  Feed 

M a t e r i a l s  P roduc t i on  Center (FMPC) i n  F e r n a l d  O h i o  ( F i g u r e  1 - 1 )  on 

November 18 and 19, 1986. The FMPC i s  a u r a n i u m  meta l  p rocess ing  

f a c i l i t y  operated f o r  t h e  Department o f  Energy (DOE) by t h e  W e s t i n g -  

h o u s e  M a t e r i a l s  Company o f  O h i o  (WMCO). The r e s u l t s  o f  t h e  Round 4 

sampl ing a re  summarized i n  t h i s  r e p o r t .  

The F i r s t  Round o f  q u a r t e r l y  ground water  samp I i n g  was p r e v i o u s l y  

conducted i n  a s e r i e s  o f  t h r e e  phases as desc r ibed  below: 

o Phase 1 o f  Round 1 was p e r f o r m e d  on A u g u s t  1, 1985. Four 

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

were  samp led  as p a r t  o f  t h i s  work.  R e s u l t s  o f  a n a l y t i c a l  

t e s t i n g  were  p r e s e n t e d  and i n t e r p r e t e d  i n  a Dames & Woore 

r e p o r t  dated December 19, 1985 (Reference 1). 

o Phase 2 of Round 1 was completed t h r e e  weeks l a t e r  on Augus t  

27, 1985. Seven w e l l s  c o m p l e t e d  . in t h e  sand and g r a v e l  

a q u i f e r  were sampled d u r i n g  t h i s  phase. Resu l t s  were p r o v i d e d  

i n  a Dames & Moore r e p o r t  da ted  December 20, 1985 (Reference 

2 ) .  

o Phase 3 u f  Round 1 t o o k  p l a c e  i n  e a r l y  J a n u a r y ,  1986 and 

i n v o l v e d  t h e  sampl ing o f  32 o n - s i t e  and o f f - s i t e  m o n i t o r i n g  

w e l l s .  R e s u l t s  f rom t h i s  e f f o r t  were presented and d iscussed 

i n  a Dames & Moore r e p o r t  dated May 6, 1986 (Reference 3). 

t h r e e  

r e 1  a t  

phases o f  Round 1 

ve changes i n  overa 

and o t h e r  Rounds 

1 ground water  qua 

1- 1 

A n a l y t i c a l  r e s u l t s  f r o m  a l l  phases o f  Round 1 s a m p l i n g  a r e  

i n c l u d e d  i n  Appendix 4 o f  t h i s  r e p o r t .  Even though  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 ,  a c o m p a r i s o n  be tween  t h e  r e s u l t s  f o r  t h e  

can be  made t o  e s t i m a t e  

i t y .  
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13.1 
Round 2 K C R A  s a m p l i n g  was c o m p l e t e d  i n  May, 1986. Resu l t s  o f  

Round 2 sampling a r e  presented and d iscussed i n  a Dames & Moore r e p o r t  

d a t e d  September, 1986 (Reference 4).  A n a l y t i c a l  r e s u l t s  from Round 2 

sampl ing a l s o  a r e  i nc luded  i n  Appendix 4 o f  t h i s  r e p o r t .  

R e s u l t s  o f  Round 3 s a m p l i n g  a r e  p r e s e n t e d  and d i s c u s s e d  i n  a 

Dames 8 Moore r e p o r t  d a t e d  August  1986 ( R e f e r e n c e  5 ) .  A n a l y t i c a l  

r e s u l t s  f rom Round 3 a r e  i n c l u d e d  i n  Appendix 4 o f  t h i s  r e p o r t .  

Round 4 RCRA sampling'was completed i n  November, 1986 and i s  t h e  

s u b j e c t  o f  t h i s  r e p o r t .  i h i s  i s  i n  conformance w i t h  USEPA I n t e r i m  

Sta tus  d e t e c t i o n  m o n i t o r i n g  requi rements (40  CFR P a r t  265). 

-_ 
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73.1 
2 .O Ground Water Mvni i o r i n g  

The ground water m o n i t o r i n g  perfdrmed as p a r t  o f  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 y 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  y r o u n d - w a t e r .  A p r e v i o u s  

s t u d y  by Dames & Moore ( R e f e r e n c e  6 )  has i n d i c a t e d  t h a t  uranium 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  have 

en te red  t h e  ground water ,  a t o t a l  o f  f o r t y - o n e  ( 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  o f  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 

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

The sha l l ow  t i l l  system i s  moni tored by w e l l s  MW-12, MW-lgTP, MW-ZOTP, 

MW-21TP, MW-22TP and OS-1A.  The remain ing 35 w e l l s  a l l  a re  completed 

i n  t h e  sand and g rave l  a q u i f e r .  The sand and y rave l  a q u i f e r  w e l l s  a r e  

c o m p l e t e d  a t  v a r i o u s  d e p t h s  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 .the 

p o t e n t i a l  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  o f  Backyround Wel ls  

C h a r a c t e r i z a t i o n  o f  b a c k g r o u n d  w a t e r  q u a l  1 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  u s u a l l y  i s  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 s p o s a l  area. The w e l l  i s  t y p i c a l l y  complet-  

e d  i n  t h e  same h y d r o g e o l o g i c  u n i t  as t h e  downgradient w e l l s .  A t  t h e  

FMPC t h i s  procedure 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 .  

T h i s  was because o f  t h e  geology of 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  

background 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  g e o l o g y  i s  

2-1 
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731 
r e q u i r e d .  A more d e t a i l e d  d e s c r i p t i o n  o t  s i t e  geology may be fvund 

i n  Reference 6. 

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. This  Trough i s  an east-west t r e n d i n g  subsur face f e a t u r @  

w h i c h  h a s  been f i 1 l e d  w i t h  a l l u v i  a1 l y  d e p o s i t e d  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 r e s p o n d s  roughly  w i t h  t h e  n o r t h e r n  boundary o f  t h e  FMPC. No r th  o f  

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

We1 1 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  11, 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  b e d r o c k .  I t  i s  l o c a c 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  upg rad ien t  w e l l  a r e  more than  20 f e e t  h i g h e r  than  

t h e  o n - s i t e  s h a l l o w  ( 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 o f  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 

shou ld  have been p laced  upgrad ien t  ( n o r t h )  of t h e  waste d i s p o s a l  area. 

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

i n t o  a t h i c k  sequence of  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 gravel .  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 and g r a v e l .  If a w e l l  completed i n  t h e  c l a y  was 

used as t h e  backg round  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 ,  non -  

r e p r e s e n t a t i v e  background 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  t h e  c o n s t i t u e n t s  b e i n g  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 water supply  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  g round  w a t e r  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  

2-2 



t h e  sands and g rave ls  o f  t h e  New Haver1 Trouyh, approx imdte ly  one rn1 I t .  

east  o f  t h e  s i t e .  A l thuuyh t h e  w e l l  (SW-2) 1 5  b e l i e v e d  t o  be  i n  an 

a d j a c e n t  g r o u n d  w a t e r  f l o w  regime,  t h e  water  f r o m  SW-2 w i l l  be mure 

r e p r e s e n t a t i v e  o f  t h e  n a t u r a l  yround water  c o n d i t i o n s  beneath t h e  FMPC 
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  of t h e  

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

Samples o f  t h e  g r o u n d  w a t e r  were  t a k e n  on November 18 and 19, 

1986 u s i n g  t h e  sampl ing procedures o u t l i n e d  i n  t h e  "RCRA S a m p l i n g  and 

A n a l y s i s  P l a n "  ( A p p e n d i x  1 ) .  The samples were then  sen t  t o  Howard 

Labs Inc.  i n  Dayton, Ohio f o r  a n a l y s i s  a c c o r d i n g  t o  U S E P A  a p p r o v e d  

p r o t o c o l s  and p rocedures  (Reference 7 ) .  Tests were performed f o r  95 

s p e c i f i c  parameters i n c l u d i n g  numerous i u n s ,  meta ls ,  o rgan ic  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  pa ramete rs  t h a t  were analyzed i s  

i n c l u d e d  i n  Appendix 1 (Tab le  4) ( S e c t i o n  5.0). Selected samples a l s o  

were sen t  t o  TMA/Norcal l a b s  i n  Richmond, CA f o r  r a d i o n u c l i d e  a n a l y s i s  

as a check on t h e  Howard Lab Ana lys i s .  A d d i t i o n a l l y ,  WMCO a n a l y z e d  

a l l  g roundwate r  samples f o r  n a t u r a l  uranium. 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  Tables 3.1.-3.5. A copy 

of  t h e  L a b o r a t o r y  Data Sheets i s  p r o v i d e d  i n  Appendix 2. For ease of 
reading,  t h e  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 s  3.1.-3.4. Appendix 3 c o n t a i n s  a copy o f  t h e  Chain 

o f  Custody form f o r  t h e  Round 4 samples. 

S t a t i s t i c a l  c o m p a r i s o n  o f  t h e  r e s u l t s  (Student  t - t e s t )  w i l l  be 

performed upon r e c e i p t  o f  t h e  5 t h  Round o f  a n a l y t i c a l  r e s u l t s .  I n  

a n t i c i p a t i o n  o f  t h e  s t a t i s t i c a l  co rnpar i son ,  mean and va r iances  o f  

s e l e c t e d  u p g r a d i e n t  and d o w n g r a d i e n t  w e l l s  have  been c a l c u l a t e d .  

R e s u l t s  a r e  p r o v i d e d  i n  Table 2-2. 

Wate r  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  wa te r  c o u l d  n o t  be  measured due t o  

2-3 
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731 
t h e  we1 1 ' s  c o n s t r u c t i u n .  Veazurements f r o m  iiound 4 sampling (Tab le  

2.1) a r e  i nc luded  i n  t h i s  r e p o r t  and a g r o u n d  w a t e r  c o n t u u r  map f o r  

t h e  sand and g rave l  a q u i f e r  i s  shown on F i g u r e  2-2. 

2-4 



3.0 Water Q u a l i t y  
731 

The ground water q u a l i t y  d a t a  developed from this  fourth round of 
R C R A  sampling has been divided i n t o  the f o l l o w i n g  categories. 

o Water q u a l i t y  d a t a  from the  s h a l l o w  ( g l a c i a l  t i l l )  ground 
. water system. 

o Water quality d a t a  from wells completed i n  the sand a n d  gravel 
aquifer inside the P l a n t  Production Area. 

o Water quality d a t a  from the P l a n t  Production wells. 

o Water quality d a t a  from wells completed i n  the sand and gravel 
aquifer outside the Plant Production Area. 

These categories have been used as an aid i n  evaluating the large 
number (over  3,000 va lues)  of laboratory ana ly t ica l  results.  The 
categories are consistent w i t h  the ground water f l o w  systems present  
a t  t h e  FMPC a n d  , where appropr ia te ,  comparisons between categories 
have been made. 

3.1 Shallow (Glacial T i l l )  Ground Water Quality 

Six wells are completed i n  the glacial t i l l  water bearing zone a t  
t h e  FMPC a n d  have been sampled as pa r t  o f  Round 4 work. These are 
MW-12, MW-lgTP, MW-ZOTP, MW-21TP, MW-22TP and OS-1A. A n a l y t i c a l  d a t a  
from these  wel ls  a re  presented i n  Table 3.1. These d a t a  indicate 
t h a t :  

o No pes t i c ides /he rb ic ides  were detected i n  the Glacial T i l l  
water-bearing zone. Low concentrations (between 0.5 p p b  d n d  

8.2 p p b )  of  three V O C ' s  (1,l Dichloroethane, Trichloroethene 

3- 1 
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and T e t r a c h  l o r o e t h e n e )  were d c i e c t e d  i n  well YW-19TPf. Th i s  

i s  t h e  t h i r d  t i m e  l o w  c o n c e n t r a i i o n s  o t  VOC's have  been 

d e t e c t e d  i n  w e l l  MW-19TP. T h i s  may be dn  i n d i c a t i o n  t h a t  

MW-19TP i s  r e c e i v i n g  ground w a t e r  c o n t a i n i n g  1 ow c u n c e n t r a -  

t i o n s  o f  VOC's f r o m  P i t  4. These w e l l s  w i l l  c o n t i n u e  t o  be 

mon i to red  f o r  these c o n s t i t u e n t s .  

E l e v a t e d  concen t ra t i ons  o f  uranium (up t o  4.95 m g / l )  have been 

d e t e c t e d  i n  g r o u n d  w a t e r  f r o m  w e l l s  VW-lgTP, MW-21TP and 

VW-22TP. These r e s u l t s  a r e  c o n s i s t e n t  w i t h  d a t a  ga the red  

d u r i n g  p rev ious  sampl ing rounds. The p r e s e n c e  o f  u r a n i u m  i s  

an i n d i c a t i o n  t h a t  P i t  4 may be i n f l u e n c i n g  t h e  sha l l ow  ground 

water.  

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

OS-1A. Given t h e  l o c a t i o n  o f  t h i s  w e l l  (near a dog house  and 

cow p a s t u r e )  and t h e  near -su r face  n a t u r e  o f  t h i s  wa te r -bea r ing  

zone, a h i g h  c o l i f o r m / n i t r a t e  l e v e l  i s  n o t  u n u s u a l .  H i g h  

 coliform and n i t r a t e  l e v e l s  have c o n s i s t e n t l y  been de tec ted  i n  

t h i s  w e l l  which i s  h y d r o l o g i c a l l y  i s o l a t e d  f rom sha l l ow  ground 

wa te r  u n d e r l y i n g  t h e  FMPC. 

E l e v a t e d  c o l i f o r m  l e v e l s  a l s o  a r e  repo r ted  i n  w e l l s  MW-20 TP 

and VW-21 TP. Th is  i s  t h e  f i r s t  t i m e  such l e v e l s  h a v e  been 

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

e v a l u a t e d  a t  t h i s  t i m e .  M o n i t o r i n g  w i l l  c o n t i n u e  a t  t h e s e  

we1 1 s. 

I r on ,  manganese and TDS c o n c e n t r a t i o n s  were e l e v a t e d  i n  a lmost  

a l l  t h e  g l a c i a l  t i l l  w e l l s  i n c l u d i n g  the  b a c k g r o u n d  w e l l  and 

o f f - s i t e  we1 1. These c o n c e n t r a t i o n s  probably  a re  i n d i c a t i v e  

o f  r e g i o n a l  v a r i a t i o n s  i n  water  q u a l i t y  f o r  t h i s  wa te r -bea r ing  

zone  and a r e  n o t  r e l a t e d  t o  FVPC waste management a c t i v i t i e s .  

S i m i l a r  va lues have been r e p o r t e d  f rom these same w e l l s  i n  t h e  

p r i o r  t h r e e  rounds of sampling. 
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o E l e v a t e d  C O D / T O X  c o n c e n t r a t i o n s  were  d e t e c t e d  i n  w e l l s  

MW-lgTP, and MW-22TP. These p r o b a b l y  r e l a t e  t o  t h e  VOC's 

which had been de tec ted  i n  these same we l l s .  

o C h l o r i d e  and s u l f a t e  c o n c e n t r a t i o n s  have  been r e p o r t e d  as 

. e l e v a t e d  f r o m  w e l l s  MW-19TPY MW-21TP and MW-22TP. As w i t h  

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

i n d i c a t i o n  t h a t  P i t  4 may be i n f l u e n c i n g  t h e  sha l l ow  ground 

water.  

o The t o t a l  chromium c o n c e n t r a t i o n  f r o m  w e l l  MW-20TP w h i c h  

exceeded d r i n k i n g  water standards i n  Round 3, has r e t u r n e d  t o  

a l e v e l  a lmos t  a t  t h e  l a b o r a t o r y ' s  d e t e c t i o n  l i m i t .  M o n i t o r -  

i n g  o f  t h i s  w e l l  f o r  t h i s  c o n s t i t u e n t  w i l l  cont inue.  

o The c o n c e n t r a t i o n s  o f  o t h e r  m e t a l s  ( l e a d ,  barium, e tc . )  and 

water  q u a l i t y  i n d i c a t o r s  (pH, c o n d u c t i v i t y ,  e t c . )  were b e l o w  

or w i t h i n  d r i n k i n g  water standards.  

3.2 Sand and Gravel Water Q u a l i t y  - I n s i d e  o f  P l a n t  P r o d u c t i o n  

Area 

W i t h i n  t h e  P l a n t  P roduc t i on  Area, t h e  sand and g rave l  a q u i f e r  i s  

mon i to red  a t  v a r y i n g  depths by 14 w e l l s .  The m a j o r i t y  o f  t h e s e  w e l l s  

a r e  i n s t a l l e d  w i t h i n  t h e  v i c i n i t y  o f  t h e  Waste P i t  S t o r a g e  Area. 

A n a l y t i c a l  r e s u l t s  o f  g round  w a t e r  samp les  f r o m  t h e s e  w e l l s  a r e  

p resen ted  i n  Table 3.2. These da ta  i n d i c a t e  t h a t :  

o A low c o n c e n t r a t i o n  (11.9 ppb) u f  one t y p e  o f  V O C ' s  ( T e t r a -  

c h l o r o e t h e n e )  was d e t e c t e d  i n  one w e l l  (MW-2ls).* However, 

one w e l l  (MW-19d) r e p o r t e d  15 V O C ' s  w i t h  v a l u e s  r a n g i n g  f r o m  

14.6 ppb t o  58.1 ppb even though t h e  TOC and TOX va lues were 

* A c e t o n e  and 2 - P r o p a n o l  d e t e c t e d  i n  MW-13d and MW-19d a r e  

d iscussed i n  Sec t i on  3.5. 
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l e s s  t h a n  t h e  r e s p e c t i v e  d e t e c t i o n  l e v e l .  Th is  i s  t h e  f i r s t  

t i m e  t h a t  these types o f  c o n s t i t u e n t s  have  been d e t e c t e d  i n  

t h i s  w e l l ;  t h e r e f o r e ,  t h e  s i g n i f i c a n c e  o f  these r e s u l t s  cannot 

be determined a t  t h i s  t ime.  M o n i t o r i n g  o f  t h i s  w e l l  f o r  t hese  

compounds w i l l  c o n t i n u e .  I t  s h o u l d  be n o t e d  t h a t  seve ra l  

w e l l s  (MW-lS, M W - 3 ,  MW-4 and MW-5) were n o t  a c c e s s i b l e  t o  

b a i l e r s  and were  n o t  sampled f o r  VOC's. VOC analyses would 

n o t  be r e p r e s e n t a t i v e  i f pumped ( ; . e . ,  a e r a t e d )  w a t e r  was 

used i n  t h e  ana lys i s .  

o No p e s t i c i d e / h e r b i c i d e s  were d e t e c t e d  i n  any o f  t he  we l l s .  Low 

l e v e l s  o f  t h e  p e s t i c i d e / h e r b i c i d e  2 ,4 -D and 2,4,5-TP s i l v e x  

were  f o u n d  i n  w e l l  MW-18s d u r i n g  Round 2 .  These c o n s t i t u e n t s  

were n o t  de tec ted  i n  t h i s  w e l l  i n  Round 3 o r  Round 4 samp le  

a n a l y s i s .  

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

w e l l s .  These w e l l s  were l o c a t e d  around P i t  4 w i t h i n  t h e  Waste 

. P i t  S t o r a g e  Area,  G r o s s  be ta  a c t i v i t y  exceeded standards i n  

w e l l s  M N - 1 9 S y  MW-21s and MW-22s. E l e v a t e d  t e c h n e t i u m  99 

a c t i v i t y  was p r e s e n t  i n  w e l l s  MW-19s and MW-21s. As p r e -  

v i o u s l y  discussed, t h e s e  a r e  i n d i c a t i o n s  t h a t  P i t  4 may be  

i n f l u e n c i n g  t h e  s a n d  and g r a v e l  a q u i f e r .  However, t h e  f i n a l  

c h a r a c t e r i z a t i o n  o f  m i g r a t i o n  pathways dnd source i d e n t  if i c a -  

t i o n  based  on t h e s e  i n d i c a t i o n s  w i l l  be i n c l u d e d  as p a r t  o f  

t h e  ongoing R I / F S  program a t  t h e  FMPC. 

o C o l i f o r m  was d e t e c t e d  a t  e l e v a t e d  l e v e l s  i n  w e l l s  MW-ls, 

MW-ld, MW-3, MW-4; MW-10, and MW-21s. A l l  o f  these w e l l s  a r e  

open t o  t h e  atmosphere and c o l i f o r m  may be p resen t  as a r e s u l t  

o f  b a c t e r i a  growth i n  t h e  w e l l  c a s i n g  and/or associ  a t e d  pumps 

and p i p i n g .  A w e l l  r e h a b i l i t a t i o n  p r o g r a m  i s  p l a n n e d  t o  

i n s t a l l  new w e l l  caps and d i s i n f e c t  t hese  w e l l s .  
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o Vanganese and p h e n o l  c o n c e n t r a t i o n s  exceedi.d recommended 

standards i n  e leven w e l l s  and one w e l l  r e s p e c t i v e l y .  Manganese 

a l s o  was r e p o r t e d  as e x c e e d i n g  s t a n d a r d s  i n  t h e  u p y r a d i e n t  

we1 I (SW-2). The number o f  we1 1s r e p o r t i n g  e l e v a t e d  .pheno l  

c o n c e n t r a t i o n s  has d e c r e a s e d  ( f r o m  3 t o  1 )  s i n c e  t h e  l a s t  

round o f  sampling. 

o S u l f a t e ,  n i t r a t e s  and TDS exceeded standards i n  w e l l s  10, and 

19d; 10, 19s, 21s and 22s; and 10, 13s ,  13d, 19s,  19d, 21s 

and 2 2 s ,  r e s p e c t i v e l y .  These v a l u e s  a r z  c o n s i s t e n t  w i t h  

Rounds 2 and 3 sampl ing r e s u l t s .  For  those w e l l s  l o c a t e d  near 

P i t  4 (19s, 19d, 21s and 22s) these  a r e  a d d i t i o n a l  i n d i c a t i o n s  

t h a t  P i t  4 i s  i n f l u e n c i n g  t h e  ground water. There a r e  two ex- 

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

w e l l  c l u s t e r s  10 and 13. WMCO personnel  have observed s u r f a c e  

w a t e r  f l o w i n g  u n d e r  t h e  s u r f a c e  cement sea l  o f  MW-lo's w e l l  

casing. Th is  s u r f a c e  water  was sampled by WMCO and e l e v a t e d  

l e v e l s  o f  n i t r a t e s ,  s u l f a t e s  and uranium were detected. The 

. water o r i g i n a t e s  as s t o r m  w a t e r  r u n o f f  from t h e  n o r t h w e s t  

p o r t i o n s  o f  t h e  P l a n t  P r o d u c t i o n  A rea  and may be m i g r a t i n g  

down t h e  a n n u l a r  space o f  t h e  w e l l .  The p r o p o s e d  w e l l  

r e h a b i l i t a t i o n  p rog ram w i l l  c o r r e c t  t h i s  c o n d i t i o n .  Another 

p o s s i b l e  e x p l a n a t i o n  f o r  t h e  presence o f  t hese  e leva ted  va lues 

i n  these  w e l l s  i s  t h a t  w e l l  10 and w e l l  c l u s t e r  13 a re  l o c a t e d  

t o  t h e  eas t  and a re  h y d r o l o g i c a l l y  d o w n g r a d i e n t  o f  t h e  Waste 

P i t  S t o r a g e  Area ( F i g u r e  2-2) .  . E l e v a t e d  l e v e l s  o f  these con- 

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

d i s p e r s i o n  of. leachate from t h e  Waste P i r ;  Storage Area and may 

be a t t r i b u t e d  t o - v a r i o u s  o t h e r  waste management. a c t i v i t i e s  o.f 

p a s t  FMPC o p e r a t i o n s .  Th is  w i l l  be eva lua ted  f u r t h e r  as p a r t  

o f  t h e  ongoing RI/FS program. 
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o I r o n  exceeded d r i n k i n g  wa te r  standards i n  twe lve  w e l l s .  Th i s  

parameter a l s o  was r e p o r t e d  as e l e v a t e d  i n  one o f f - s i t e  w e l l  

(OS-3) and i n  one u p g r a d i e n t  w e l l  (MW-12). T h i s  i s  an 

i n d i c a t i o n  t h a t  i r o n  c o n c e n t r a t i o n s  may be r e l a t e d  t o  r e g i o n a l  

wa te r  q u a l i t y  c o n d i t i o n s  w i t h i n  t h e  a q u i f e r .  

o Other meta ls  and water  q u a l i t y  i n d i c a t o r s  a n a l y z e d  i n  g r o u n d  

w a t e r  f r o m  w e l l s  w i t h i n  t h e  P l a n t  P r o d u c t i o n  Area were below 

o r  w i t h i n  U S E P A  P r i m a r y  and Secondary  D r i n k i n g  Water  

Standards . 

3.3 P l a n t  P roduc t i on  Wel ls  

T h r e e  w e l l s  p r o v i d e  t h e  FMPC w i t h  n e c e s s a r y  p o t a b l e  and p ro -  

d u c t i o n  water. These w e l l s  ( P - 1 ,  P-2 and P-3 )  a r e  s c r e e n e d  i n  t h e  

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

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

FMPC. R e s u l t s  o f  l a b o r a t o r y  a n a l y s i s  a r e  show i n  Table 3.3. One 

supp ly  w e l l  (P-3) was n o t  a c c e s s i b l e  a t  t h e  t i m e  o f  s a m p l i n g  because 

o f  pump repa i  r work. 

o No V O C ' s  o r  p e s t i c i d e s / h e r b i c i d e s  were  d e t e c t e d  i n  t h e s e  

w e l l s .  

o No r a d i o n u c l  i d e s  exceeded d r i n k i n g  wa te r  standards i n  ground 

wa te r  f rom these w e l l s .  4 

o I r o n  and manganese were above d r i n k i n g  water  s tandards i n  b o t h  

P-1  and P-2. These parameters a l s o  exceeded s tandards  i n  b o t h  

b a c k g r o u n d  w e l l s  (MW-12 and SW-2) and a r e  p robab ly  i n d i c a t i v e  

o f  v a r i a t i o n s  i n  r e g i o n a l  ground wa te r  q u a l i t y .  
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o T D S  f roin P - 1  exceeded s t a n d a r d s  and TUX a l s o  r e p o r t e d  an 

e l e v a t e d  c o n c e n t r a t i o n .  T h i s  i s  t h e  second t i m e  t h i s  h a s  

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

determined a t  t h i s  t i m e .  The TOX c o n c e n t r a t i o n  i s  p a r t i c u l a r -  

l y  i n c o n s i s t e n t  because  no VOC's, p e s t i c i d e s / h e r b i c i d e s ,  o r  

TOC have been de tec ted  i n  t h i s  w e l l .  Th i s  w e l l  w i l l  c o n t i n u e  

t o  be moni tored f o r  t hese  parameters. I t  should be noted t h a t  

water f rom t h i s  w e l l  i s  t r e a t e d  and f i l t e r e d  p r i o r  t o  b e i n g  

. used as a water  supply source a t  t h e  FVPC. These l e v e l s  have 

n o t  been r e p o r t e d  as p r e s e n t  by  WMCO p e r s o n n e l  i n  t h e i r  

a n a l y s i s  o f  t h e  t r e a t e d  water.  

o Meta ls  and o t h e r  water  q u a l i t y  i n d i c a t o r s  were below u r  w i t h i n  

USEPA standards.  

3.4 Sand and G r a v e l  A q u i f e r  Water  Q u a l i t y  - O u t s i d e  o f  P l a n t  

P roduc t i on  Area 

Wate r  q u a l i t y  w i t h i n  t h e  sand and g r a v e l  o u t s i d e  t h e  P l a n t  

P r o d u c t i o n  Area i s  moni tored a t  v a r y i n g  depths by 1 4  m o n i t o r i n g  w e l l s  

and 4 w a t e r  supply  w e l l s .  Sampling d a t a  f rom these w e l l s  i s  p r o v i d e d  

i n  Table 3.4 and shows t h a t :  

o T r a c e s  ( < l o  p p b )  o f  t h r e e  t y p e s  o f  VOC's ( l y l , l  T r i c h l o r o -  

e t h a n e ,  T r i c h l o r o e t h y l e n e  and 1,l D i  c h l  o r o e t h e n e )  w e r e  

d e t e c t e d  i n  t h r e e  w e l l s  ( 1 4 D y  15s  and OS-l).* 1,1,1 T r i -  

ch loroethane was de tec ted  i n  t h e  l a s t  t h r e e  rounds o f  sampl ing 

f o r  w e l l  15s and i n  t h e  l a s t  two rounds o f  sampl ing f o r  w e l l  

O S - 1 .  T e t r a c h l o r o e t h y l e n e ,  t r i c h l o r o e t h y l e n e  and 1,l d i -  

c h l o r o e t h e n e  have been de tec ted  o n l y  once i n  two o f  t h e  w e l l s  

* The p r e s e n c e  of propanol  and r e l a t e d  compounds de tec ted  i n  

w e l l s  MW-9, VW-l4d, Mw-lSs, MW-17sy and MW-17d a r e  d i s -  

cussed i n  Sec t i on  3.5. 
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( 1 4 d  and 1 5 s ) ,  b u t  n o t  buccess i ve l y  i n  a p a r t i c u l a r  w e l l .  It 

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

e s p e c i a l l y  when s u c h  l o w  c o n c e n t r a t i o n s  a r e  r e p o r t e d .  

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

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

c o n c e n t r a t i o n s )  may be  an i n d i c a t i o n  o f  a change i n  w a t e r  

q u a l i t y .  These w e l l s  w i l l  c o n t i n u e  t o  be moni tored i n  f u t u r e  

sampl ing rounds. 

o No p e s t i c i d e s / h e r b i c i d e s  were  d e t e c t e d  i n  any o f  t h e  w e l l s  

o u t s i d e  t h e  P l a n t  P r o d u c t i o n  Area. 

o E l e v a t e d  l e v e l s  o f  c o l i f o r m  were  d e t e c t e d  i n  seven  w e l l s  

(MW-9, MW-l4s, MW-15s, MW-l6s, MW-l8s, MW-20d, and O S - 1 .  Two 

o f  t h e s e  w e l l s  (OS-1 and MW-9) a r e  open t o  t h e  atmosphere and 

b a c t e r i a  may be  p r e s e n t  as a r e s u l t .  F o u r  w e l l s  (MW-l4s, 

MW-l5s, M w - 1 8 ~ ~  and MW-20d) had n o t  p r e v i o u s l y  r e p o r t e d  

e l e v a t e d  c o l i f o r m  l e v e l s .  W e l l  MW-16s showed e l e v a t e d  

~ c o l i f o r m  values f o r  t h e  second t i m e .  It should be noted t h a t  

w e l l s  14s, 16s, 18s, and 20d a l l  have  h i g h l y  e l e v a t e d  i r o n  

c o n c e n t r a t i o n s .  C o l i f o r m  c o n c e n t r a t i o n s  p r e s e n t  i n  these  

w e l l s  may be i n d i c a t i v e  o f  t h e  p r e s e n c e  o f  i r o n  b a c t e r i a  on 

t h e  w e l l  c a s i n g  a n d / o r  r e l a t e a  pumps and p i p i n g .  A d d i t i o n a l  

sampl ing o f  these w e l l s  w i l l  t a k e  p l a c e  ( i n  R C R A  Round 5 )  t o  

f u r t h e r  e v a l u a t e  these  r e s u l t s .  

o A c t i v i t i e s  above d r i n k i n g  waste standards o f  g r o s s  a l p h a  and 

. - g r o s s  b e t a  were r e p o r t e d  f rom w e l l s  MW--15s, MW-l8d, OS-l and 

OS-2 and MW-l4s, MW-l5s, OS-1 .  and OS-2  r e s p e c t i v e l y .  T h i s  i s  

t h e  f i r s t  t i m e  s u c h  e l e v a t e d  a c t i v i t i e s  wer?  r e p o r t e d  f o r  

w e l l s  MW-14s and MW-18d. T h i s  a c t i v i t y  may be r e l a t e d  L O  

suspended m a t t e r  i n  t h e  sample ( see  Note 8, Table 3.5) as no 

i n d i  v i d u a l  r a d i o n u c l i d e s  were de tec ted  i n  t h e  gamma scan. Th is  

i s  t h e  t h i r d  t i m e  e l e v a t e d  a c t i v i t i e s  have been r e p o r t e d  i n  

w e l l  MW-15s. Th is  w e l l  i s  i n  t h e  f l o w  p a t h  f o r  g r o u n d  w a t e r  

known t o  c o n t a i n  ( a s  a r e s u l t  o f  a p r e v i o u s  Dames & Moore 

s tudy  (Reference 5 )  above-background l e v e l s  o f  uranium. 

. -  

16 
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o T D S  exceeded t h e  s t a n d a r d  i n  t h r e e  w e l l s  (MW-11, VW-14d and 

WW-17s). Th is  i s  t h e  t h i r d  t i m e  TDS exceeded the  s t a n d d r d  i n  

we1 1 17s and t h e  f i r s t  t ime  i n  w e l l s  11 and 14d. A d d i t i o n a l  

m o n i t o r i n g  i s  r e q u i r e d  b e f o r e  m e a n i n g f u l  c o n c l u s i o n s  can be  

developed about these  l e v e l s .  

o Wanganese, p h e n o l s  and i r o n  c o n c e n t r a t i o n s  exceeded DWS i n  

e leven w e l l s ,  t w o  w e l l s  and n i n e  w e l l s ,  r e s p e c t i v e l y .  Man- 

ganese a l s o  was r e p o r t e d  as e l e v a t e d  i n  t h e  background w e l l  

(SW-2) i n d i c a t i n g  r e g i o n a l  v a r i a t i o n s  i n  w a t e r  q u a l i t y  may 

have  i n f l u e n c e d  t h a t  r e s u l t .  Phenol and i r o n  c o n c e n t r a t i o n s  

were r e p o r t e d  as e l e v a t e d  i n  s e v e r a l  w e l l s  i n s i d e  t h e  P l a n t  

P r o d u c t i o n  Area. A d d i t i o n a l  m o n i t o r i n g  i s  r e q u i r e d  t o  

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

s u s p e c t e d  t h a t  t h e s e  v a r i a t i o n s  may be due t o  l o c a l  d i f f e r -  

ences i n  water  q u a l i t y  w i t h i n  t h e  a q u i f e r .  

o The t o t a l  chromium c o n c e n t r a t i o n  f rom w e l l  MW-14s exceeded t h e  

d r i n k i n g  water  standard.  T h i s  was t h e  f i r s t  t i m e  t h a t  t h i s  

c o n s t i t u e n t  has exceeded t h e  s tandard and t h e  s i g n i f i c a n c e  o f  

t h i s  va lue  cannot be determined a t  t h i s  t i m e .  M o n i t o r i n g  o f  

t h i s  w e l l  f o r  t h e  c o n s t i t u e n t  w i l l  cont inue.  

o Other me ta l s  and water  q u a l i t y  i n d i c a t o r s  were w i t h i n  o r  below 

d r i n k i n g  water  standards f o r  t h e  remain ing we l l s .  

3.5 Other  Organic C o n s t i t u e n t s  
. -  

. .  

Concen t  r a t i o n s  o f  a c e t o n e  , 2-p rqpano l  , and bromoform have been 

d e t e c t e d  i n  t e n  ground w a t e r  samples and one c l e a n i n g  b l a n k  samp le  

f r o m  t h e  FFIPC. T a b l e  3.6 l i s t s  t h e  c o n c e n t r a t i o n  o f  each d e t e c t e d  

c o n s t i t u e n t  on a p e r  w e l l  bas i s .  
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A c e t o n e  ( a l s o  c a l l e d  2 - p r o p a n o n e )  and broinoforrn a r e  common 

l a b o r a t o r y  reagents and a re  p resen t  i n  many a1 coho1 babed cvrnpounds 

( R e f e r e n c e  7 ) .  Acetone was de tec ted  i n  s i x  o f  t h e  e leven samples a t  

c o n c e n t r a t i o n s  rang ing  f rom 12 m g / l  t o  17,700 m g / l .  B romofo rm was 

d e t e c t e d  i n  o n l y  f o u r  o f  t h e  e leven samples a t  concen t ra t i ons  between 

1.3 mg/ l  and 34.1 mg/l.  2 - p r o p a n o l  i s  t h e  m a i n  i n g r e d i e n t  i n  i s a -  

p r o p y l  ( r u b b i n g )  a l c o h o l  w h i c h  was used i n  t h e  c l e a n i n g  o f  sampl ing 

equipment. It was de tec ted  i n  s i x  o f  t he  e leven  samples a t  concentra-  

t i o n s  o f  between 578.0 my/ l  t o  45,000 mg/l . 
These compounds a re  p r e s e n t  i n  t h e s e  samples n o t  because  FMPC 

w a s t e  management ope ra t i ons  have a f f e c t e d  t h e  ground water  b u t  r a t h e r  

as a r e s u l t  o f  f i e l d  sampling and l a b o r a t o r y  a n a l y t i c a l  p r o c e d u r e s .  

Data s u p p o r t i n g  t h i s  conc lus ion  a r e  p r o v i d e d  below. 

There i s  no p a t t e r n  t o  t h e  o c c u r r e n c e  o f  t h e s e  c o n s t i t u e n t s  i n  

t h e s e  samples. They are p resen t  i n  w e l l s  i n s i d e  t h e  P l a n t  P r o d u c t i o n  

Area ( b o t h  i n  t h e  g l a c i a l  t i l l  w a t e r - b e a r i n g  zone and t h e  sand and 

g r a v e l ' a q u i f e r ) ,  o u t s i d e  t h e  P l a n t  P r o d u c t i o n  Area and o f f  t h e  FMPC 

s i t e .  I f  r e l a t e d  t o  FMPC waste d i sposa l  ope ra t i ons ,  t hey  w o u l d  o c c u r  

i n  a way r e l a t e d  e i t h e r  t o  ground or  s u r f a c e  water  f low p a t t e r n s .  

Th is  i s  t h e  second t i m e  these  c o n s t i t u e n t s  have been d e t e c t e d  i n  

f o u r  r o u n d s  o f  R C R A  g round  w a t e r  s a m p l i n g .  Yet t h e r e  have been no 

major  changes i n  waste management p r a c t i c e s  a t  WMCO n o r  h a v e  t h e r e  

b e e n  r e l e a s e s  t o  t h e  environment which c o u l d  account f o r  t h e  presence 

o f  t hese  c o n s t i t u e n t s  i n  t h e  ground water. 

These ' c o n s t i t u e n t s  a re  p resen t  i n  m a t e r i a l s  used i n  t h e  c l e a n i n g  

o f  sampl ing equipment, s p e c i f i c a l l y  t h e  b a i l e r s .  As d e s c r i b e d  i n  t h e  

R C R A  S a m p l i n g  and A n a l y s i s  P l a n  (Appendix l), each b a i l e r  i s  c leaned 

w i t h  a non-phosphate de te rgen t  and t r i p l e  r i n s e d  w i t h  d i s t i l l e d  water.  

A c l e a n i n g  b l a n k  (CB-1) t h e n  i s  c o m p o s i t e d  f rom t h e  l a s t  d i s t i l l e d  

wa te r  r i n s e .  Bromoform was d e t e c t e d  i n  C B - 1  i n d i c a t i n g  t h a t  t h i s  

3-10 



compound was e i t h e r  p r e s e n t  i n  t h e  d i s t i l l e d  w a t e r ,  t h e  s a m p l i n g  

b o t t l e s  o r  was i n a d v e r t e n t l y  i n t r o d u c e d  d u r i n g  l a b o r a t o r y  a n a l y s i s .  

A f t e r  t r i p l e  r i n s i n g  w i t h  d i s t i l l e d  wa te r ,  each b a i l e r  i s  r i n s e d  

w i t h  i s o p r o p y l  a l c o h o l  (2 -p ropano l ) .  T h i s  i s  done t o  d i s i n f e c t  t h e  

b a i l e r  and i n s u r e  r e p r e s e n t a t i v e  c o l i f o r m  values. It i s  apparent from 

t h e  very h i g h  2-propanol values de tec ted  i n  some o f  these samples t h a t  

r e s i d u a l  amounts o f  t h i s  compound were p r e s e n t  on t h e  b a i l e r s  d u r i n g  

sampl ing.  C lean ing  procedures have been m o d i f i e d  t o  prevent  t h i s  f rom 

h a p p e n i n g  i n  f u t u r e  s a m p l i n g  a c t i v i t i e s .  S i m i l a r  compounds were 

d e t e c t e d  i n  some Round 3 samples, b u t  Round 3 l a b o r a t o r y  r e s u l t s  were  

n o t  a v a i l a b l e  b e f o r e  Round 4 sampl ing took  p lace.  

I n  r e v i e w i n g  these  a n a l y t i c a l  d a t a ,  t h e r e  a r e  t h r e e  i m p o r t a n t  

which have been developed: 

These v a l u e s  a r e  t h e  r e s u l t s  o f  sampl ing and/or l a b o r a t o r y  

a n a l y t i c a l  e r r o r .  They a r e  n o t  i n d i c a t i v e  o f  w i d e s p r e a d  

ground water  degradat ion.  

The p r e s e n c e  o f  t h e s e  c o n s t i t u e n t s  w i l l  n o t  i n f l u e n c e  t h e  

d e t e c t i o n  o f  o t h e r  c o m p a r i s o n s  ( R e f e r e n c e  8 ) .  As can be  

seen i n  T a b l e s  3.1 - 3.4, t r a c e  c o n c e n t r a t i o n s  o f  o t h e r  

types o f  VOC's have been de tec ted  i n  these  same samples. 

Equipment c l e a n i n g  and l a b o r a t o r y  a n a l y t i c a l  procedures w i l l  

be m o d i f i e d  t o  p r e v e n t  t h i s  f r o m  h a p p e n i n g  i n  f u t u r e  

sampl ing rounds. 

Resu l t s  o f  S p l i t  Sampling and QA/QC Ana lys i s  

As p a r t  o f  WMCO's o n g o i n g  Q A / Q C  p rog ram,  s p l i t  samples f r o m  

s e l e c t e d  we1 1 s were  a n a l y z e d  f o r  r a d i  o n u c l  i d e s  by bo th  TMA/Norcal 

L a b o r a t o r i e s  o f  Richmond, CA and WMCO's i n - h o u s e  l a b o r a t o r y .  The 
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r e s u l t s  o f  t h e s e  a n a l y s i s  a r e  p resen ted  i n  Table 3.5. A d d i t i o n a l . l y ,  

known, sp i ked  QA/QC samples (sh ipped w i t h  t h e  g r o u n d  w a t e r  s a m p l e s )  

were  t e s t e d  by Howard Lab as a check on t h e  a c c u r a c y  o f  chemica l  

a n a l y s i s  and procedures. The r e s u l t s  o f  t hese  a n a l y s e s  a r e  shown on 

Table 3 . 7 .  

Rad ionuc l i de  A n a l y s i s  

I n  c o m p a r i n g  WWCO uranium analyses w i t h  those  o f  TMA/Norcal, i t  

can be seen from Table 3 . 5  t h a t ,  i n  genera l ,  t h e r e  i s  c l o s e  agreement  

be tween  t h e  two labs. Only i n  t h r e e  w e l l s  ( I s ,  I d ,  2 2 s )  was t h e r e  an 

o rde r  o f  magni tude d i f f e r e n c e  i n  r e p o r t e d  u r a n i u m  v a l u e s .  I n t e r -  

p r e t a t i o n s  and e v a l u a t i o n s  made w i t h i n  t h e  t e x t  of t h e  Round 4 Report  

have u t i l i z e d  t h e  most c o n s e r v a t i v e  values repor ted.  

T h e r e  i s  much l e s s  agreement between uranium values r e p o r t e d  by 

Howard Labs and those o f  TMA/Norcal, WMCO. Only i n  two w e l l s  a r e  t h e  

Howard- Lab  va lues c o n s i s t e n t  w i t h  those  r e p o r t e d  by TMA/Norcal, WWCO, 

t h e  o t h e r  remain ing values d i f f e r  by as much as 1 t o  3 o r d e r s  o f  mag- 

n i  tude. 

R e s u l t s  o f  rad  scan a n a l y s i s  performed by Howard Lab t o  t h o s e  of 

TMA/Norcal a r e  c o n s i s t e n t l y  d i f f e r e n t .  They can n o t  be compared due 

t o  d i f f e r e n c e s  i n  d e t e c t i o n  l e v e l s .  

Chemical A n a l y s i s  

S p i k e d  w a t e r  samples ( c o n t a i n i n g  known concen t ra t j ons  o f  v a r i o u s  

c o n s t i t u e n t s )  were  s e n t  t o  Howard Labs f o r  t e s t i n g  as a check  on 

c h e m i c a l  a n a l y s i s  procedures.  Table 3 . 7  presen ts  t h e  r e s u l t s  o f  t h e  

QA/QC chemical  a n a l y s i s  o f  these samples. 

R e p o r t e d  V a l u e s  ( a s  analyzed by Howard Labs) agree very c l o s e l y  

w i t h  Actual  Values ( c o n t a i n e d  i n  t h e  s p i k e d  s a m p l e s ) .  The a v e r a g e  
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d i f f e rence  i n  metals ( Q C  # 1  a n d  QC # 2 )  analysis was 0.0026 mg/ l  a n d  

0.014 mg/ l  respectively. The average d i f f e r e n c e  f o r  mineral (QC#3) 
a n a l y s i s  was s l i g h t l y  larger a t  0.62 m g / l .  The average difference i n  

indicators ( Q C  # 4 )  and purgeables ( Q C  #5 )  was 1.0 mg/l and 7.38 u g / l ,  
respectively. Reported QA/QC results were w i t h i n  the acceptable range 
f o r  the d c t u a l  values, as reported i n  the  USEPA Environmental Moni- 
t o r ing  a n d  Support ,  Laboratory Water Pollution Qudlity Control Check 
Sarnpl es. 
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4.0 Cunclusions 

T h i s  r e p o r t  has presented t h e  a n a l y t i c a l  r e s u l t s  of Round 4 KCRA 

ground water  sampl ing a t  t h e  FVPC. From these r e s u l t s ,  t h e  f o l l o w i n g  

conc lus ions  can be made: 

( 1 )  Ground water  q u a l i t y  has e s s e n t i a l l y  remained t h e  same s i n c e  

Rounds 2 and 3 RCRA sampl ing which t o o k  p l a c e  i n  May, 1986 

and Sep t embe r , 1986. A1 t h o u g h  s t a t  i 5 t i c a 1 c a 1 c u  1 a t  i ons  

necessary t o  c o n f i r m  t h i s  won' t  be c o m p l e t e d  u n t i l  Round 5 

R C R A  s a m p l i n g  r e s u l t s  a re  a v a i l a b l e ,  e m p i r i c a l  examinat ion ' 

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

q u a l i t y .  

( 2 )  C o n c l u s i o n s  p r e s e n t e d  i n  t h e  Round 2 and Round 3 K C R A  

Sampling Report  (References 4 and 5 )  a r e  s t i l l  v a l i d .  T h a t  

i s :  

o W idespread  V O C ,  p e s t i c i d e / h e r b i c i d e  and heavy m e t a l  

con tamina t ion  i s  n o t  present  i n  t h e  g r o u n d  w a t e r  a t  t h e  

FMPC. Al though i s o l a t e d  occurrences o f  low c o n c e n t r a t i o n  

compounds have been detected,  they a re  no& i n d i c a t i v e  o f  

widespread ground wa te r  degradat ion.  

o The d i s t r i b u t i o n  o f  r a d i o l o g i c a l  and n o n r a d i o l o g i c a l  

c o n s t i t u e n t s  appears t o  be l o c a l i z e d  around P i t  4 b u t  may 

be moving outward. The R I / F S  c u r r e n t l y  i n  p r o g r e s s  w i l  1 

h e l p  d e c i d e  as  t o  t h e  most  e f f e c t i v e  way t o  remediate 

t h i s  s i t u a t i o n .  

o The P l a n t  P r o d u c t i o n  w e l l s  and o f f - s i t e  m o n i t o r i n g / s u p p l y  

w e l l s  have no t  been i n f l u e n c e d  by l e a c h i n g  f r o m  P i t  4. 

, R e f e r e n c e  4 and 5 p rov ides  i n f o r m a t i o n  on t h e  occurrence 
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o f  above-backg round  c o n c e n t r a t  ions  o f  uranium i n  t h r e e  

o f f - s i t e  w e l l s .  Sources t o r  t h e  above-background concen-  

t r a t i o n s  a l s o  a re  i d e n t i f i e d .  

( 3 )  Ground water  sampling must be con t inued  on a r e g u l a r  b a s i s  

t o  s u p p o r t  t h e  above f i n d i n g s .  Round 5 RCRA sampling i s  

. . scheduled f o r  May, 1987. 
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LIST O F  ABBREVIATIONS A N D  ACRONYMS 

C F R  

D 8 M 

DOE 

DWS 

E PA 

FMPC 

MSL 

M w 
N LO 

os 
p C i / l  

PDWS 

PPb 

Code o f  Fede ra l  R e g u l a t i o n s  

Dames 8 Moore 

U . S .  Department  o f  Energy 

D r i n k i n g  K a t e r  S t a n d a r d s  

Envi ronmenta l  P r o t e c t i o n  Agency 

Feed M a t e r i a l s  P r o d u c t i o n  Center 

Mean Sea Level 

Mon i t o r i  ng We1 1 

N a t i o n a l  Lead o f  Ohio 

Of f - s i t e  

P i c o c u r i e  per l i t e r  

. Pr imary  D r i n k i n g  Water  S t a n d a r d s  

P a r t s  p e r  b i l l i o n  

PPm 

RCRA 

RI/FS 

SDWS 

sw-2 

TDS 

TOG 

TOX 

T I) 

voc 
\*I f -1 c 0 

P a r t s  p e r  m i l l i o n  

Resource  C o n s e r v a t i o n  and Recovery Act 

Remedial Investigation/Feasibility Study  

Secondary  D r i n k i n g  Water  S t a n d a r d s  

Sou thwes t  Ohio - C o l l e c t o r  Well No. 2 

T o t a l  Di s s o l  ved Sol i d s  

T o t a l  Organ ic  Carbon 

T o t a l  Organ ic  Halogens  

Test P i t  

V o l a t i l e  O r g a n i c  Compocmds 

West inghouse  M a t e r i a l s  Company of  Ohio 
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Well  # 

P- 1 
P-3 
P-3 
1s 
I d  
3 
4 
5 
8s 
8d 
9 

11 
13 
13s 
13d 
14s 
14d 
15s 
15d 
16s 
16d 
17s 
17d 
18s 
18d 
19s 
19d 
TP-19 
20s 
20d 
TP-20 
21s 
TP-21 
22s 
TP-27 
sw-2 
os- 1 

os-3 
OS-1A 
* IT-1 
*IT-2 
*IT-SA 
*IT-6 

i n  

os-? 

Table 2.1 
Round 4 Water Level  E l e v a t i o n  

Depth t o  
Water ( ft ) 

N P  
N A  
N A  
60 .OO 
63.66 
38 .On 
33.45 

54.71 
56.75 
33.93 
67.77 
63.15 
34.17 
70.96 
70.94 
14.97 
14.81 
59.64 
61.64 
20.70 
20.59 
15.17 
15.43 
51 .OO 
51.14 
63.40 
63.23 
8.62 

54.14 
55.50 

5.10 
63.90 

4.13 
68.17 

7.35 
32.67 
61 -64 

N A  
N A  

14.23 
s9.79 
76.33 
74.64 
55.77 

35 .on 

578 -66 
579 . 16 
579.36 
585 . 55 
585.31 
560.86 
556.85 
557 -09 
576 -60 
576.62 
557.23 
588.39 
585.78 
639.67 
590.37 
591). 36 
535.79 
535.81 
579.6s 
579.41 
542.28 
542.13 
536.19 
536.35 
573.36 
573.88 
585.38 
585.25 
584 -96 
574.44 
574.71 
574.73 
586.02 
585.61 
587.95 
588.91 

N A  
581.83 

N A  
N A. 

581.83 
579.93 
595.58 
594.22 
576.02 

576.66 
577.16 
577 -36 
S83 -47 
583 -81 
559.30 
556.15 
555 53 
574 -90 
574.82 
555.31 
586.56 

' 583.64 
637 -48 
588.71 
588.72 
533.76 
533.71 
577.80 
577.80 
540.47 
540.50 
534.43 
534.28 
571.31 ' 571.56 
583.26 
583.20 
582.98 
573.42 
573.31 
573.21 
594.42 
584.06 
587 -93 
587 -93 

N A  
581.3s 

N A  
. N A  

581 -83 
577.93 
593.22 
592.17 
574.07 

Water Tab1 e 
Elcv.  (MSL) 

N A  
N A  
N A  

525 -55 
521 -65 
522.86 
523.40 
522 . 09 
520 . 19 
519.87 
523 -30 
520 . 67 
522.63 
605 . 50 
519 -41  
519.42 
520 -87 
521 .OO 
520.01 
517 -77 
521.58 
521.54 
520.92 
520.92 
522.36 
522.74 
521.98 
522 . 02 
576.34 
520.30 
519.20 
569.63 
522 12 
581 . 48 
S19.78 
581.56 

N A  
520.19 

N A  
N A  

567.60 
520.14 
519.25 
519.58 
520.25 

731 

*Not Sampled 
NA - Not A v a i l a b l e  
MSL - Mean Sea Level 
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Standards 731 

Chlor ide  
I r o n  
Manganese 
Phenols 
Sod i u a  
Su: f a t e  

S i  1 ver 
Arsenic 
Barium 
Ca 1 c i urn 
Cadrni urn 
Cyanide 
Chrorniun 
- Total 
- Hexavalent 

Copper 
F1 uor ide  
Me rcu ry 
Pot a s s  i un 
Magnes i urn 
Nickel 
N i t r a t e s  
Lead 
Phosphorus, 

t o t a l  
Sel eni  urn 
Zinc 
T.D.S. 
C.O.D. 
pH-lab (1)  ( 2 )  
Conduct ivi ty-  

l ab  (I) ( 3 )  
T.O.C. 
T.O.X. . 
Col iform (10) 
Lindane ( 4 )  
Endrin ( 4 )  

Primary (6)  Secondary ( 7 Recommended ( 1 4 )  

--- 
-e- 

--- 
--- 
--e 

0.05 
u. 05 
1.0 

0.010 
--- 
-- - 
0.05 --- 
--- 
1.4-2.4 
0.002 

0.01 

--- 

--- 
I 
4 
0.2 

Methoxychlor ( 4 )  100 
Toxaphene ( 4 )  5 
2,4-0 ( 4 )  10 
2,4 ,5-TP, Si 1 vex 

V O C ' S  ( 4 )  
Gross Alpha (5) 15 

Radium, Total ( 5 )  5 ( 9 )  

Scan (5) ( 1 2 )  - -- 

10 

--- ( 4 )  

Gross Reta ( 5 )  30 (11) 

Radionuclide 

6.5-8.5 
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731 

NOTES 

( 7 )  

Not Detected 
Not Analyzed 
Average of f o u r  tests 
pH results i n  s t anda rd  u n i t s  
Conduct ivi ty  results i n  umhos/cm 
Concent r a t i o n s  repor ted  i n  ppb 
Resul t s  i n  p C i / l  
Taken f rom 40 C t R  Par t  141 National In t e r im  Primary Drinking 
Water Regula t ions  - Subpart  B - Maximum Con taminan t  L e v e l s ,  
J u l y  1, 1984. 
Taken f rom 40 CFR P a r t  143 National Secondary D r i n k i n g  Water 
Regulat ions - Sec t ion  143.3 - Secondary  Maximum c o n t a m i n a n t  
Levels . 
High counts  d i d  n o t  y i e l d  any ind iv idua l  e lements  us ing  a 4096 
channel ana lyzer .  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 he  
s amp 1 es . 
Standard i s  f o r  Radium -226 Plus  Radium -228 
Reported i n  per 100 ml 
Maximum P e r m i s s i b l e  Ac t iv i ty  taken from World Heal th  Organi- 
z a t i o n ,  1970 European Standards .  N a t i o n a l  P r i m a r y  D r i n k i n g  
Water Regulat ion f o r  gross  be ta  i s  4 mR/year. 
Radionuclide Scan inc ludes  a n a l y s i s  f o r  K-40, U n a t ,  Th-228,  
Th-230, Th-232,  Tc-99 Cs-137, Sr-90, Ru-106, Np-237, Pu-238, 

WMCO S p l i t  Sample - Analyzed f o r  Uranium a t  the FMPC; Resul t s  
in  mg/ l .  
Taken from World Health Organizat ion European S tanda rds ,  1970. 
VOC's de tec t ed  i n  MW-19d. 

Pu-239, PU-240. 

COMPOUND RESULT 

Tri ch lo ro f l  uoromethane 
1,l-  D i  chl o r o e t  hene 
2-Propanol 
Trans-1,2-Dichloroethene 
Chl orof  orm 
1,l  , l -T r i ch lo roe thane  
1,2-Dichloroethane 
Carbon t e t r a c h l o r i d e  
Benzene 
Tr ich loroe thene  
Bromodichloromethane 
To 1 uene 
Dibromochloromethane 
Tet rachl oroethene 
Bromoform 

15.7 ug/l 

4000.0 ug/l ' 

37.6 ug/l 
41.6 ug/l  
27.5 ug/l 
29.3 ug/l  
10.5 ug/l 
18.5 ug/l  
58.1 u g / l  

28.5 ug/l 
14.6 ug/l  
36.3 ug/l 
34.1 ug/l  

22.9 ug/l 

22.0 ug/l 
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731 
3.5 Radionucl ide Scan 2 e s u l t s  (FMPC)  

( A l l  resul ts  i n  pCi/,1 except a s  n o t e d )  

TMA/ 
WMCO Lab ~- Pa ramet e rs Howard Lab Norcal Lab 

Potassium 40 < i  10-3 (2.087 x 10-1 ---- 

Tota l  Uranium (1 ,3 )  (1.5 x 

Radium 226 (1 10-3 

Radium 228  < i  10-3 

Technetium 99 (1 10-3 

Thorium 228 (1 10-3 

Thorium 230 (1 10-3 

Thorium 232 < i  10-3 

Cesium 137 < i  10-3 

S t  r o n t  i d m  90 (1 x 10-3 

R u t h e n i  um 106 a 10-3 

Neptunium 237 < i  10-3 

Plutonium 238 < I  10-3 

Plutonium 239(2) <i 10-3 

1.2 x 10-2 

(4.336 x 

(6.077 x 

6.25 x 10-3 

~ 1 . 1  10-4 

(1.3 x 10-5 

<a x 10-5 

c1.696 x 

(6 x 

(1.180 x 10-1 

6.6 x 10-5 

1 . 3  x 10-5 

(1.5 x 10-5 

---- ---- Plutonium 240(2)  (1 x. 10-3 

Notes: 1. Total  .U for TVA/Norcal and WMCO results in -mg/ l  :- . . . 

. .  . 2. T o t a l  P u  239, 240 

3. Total  U f o r  Howard Lab i n  mg/l 
Conversion f r o m  pCi/l  t o  mg/l assumes t o t a l  U 
c a l c u l a t e d  a s  n a t u r a l  U.  
Use 0.100 mg/l = 67 pCi/l  f o r  e q u i l i b r i u m  t o t a l  
d a c t i v i t y  of U-234 and U-238 (Wrenn, e t .  a l . ,  
HP Vol. 48 No. 5 (May, 1985),  pp.  601-633). 

Page 1 of 15 



3.5 Rad ionuc l i de  Scan Resu l t s  (FVPC) 
( A l l  r e s u l t s  i n  pCi/,1 except as noted)  

MW- Id 

Pa ramet e rs 

Potassium 40 

T o t a l  Uranium (1, 3 )  

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

Cesium 137 

S t r o n t i u m  90 

Ruthenium 106 

Neptunium 237 

P l u t o n i  um 238 

TVA/ 
Norcal  Lab 

22.061 x l o r1  

1.31 10-3 

~ 4 . 0 3 0  x 

~ 6 . 6 4 1  x 

~ 1 . 4  10-3 

<2 x 10-4 

~ 1 . 9  x 10-4 

~ 1 . 1  10-4 

<4  x 10-5 

1.5 x 10-5 

<6 x 

<1.614 x l o V 2  

~ 1 . 4 2 7  x 10-1 

WMCO Lab 

---- P1 u t o n i  um 239(2)  x 10-3 < i  10-5 

---- ---- P lu ton ium 240(2)  <i  10-3 . 

Notes:  1. T o t a l  U f o r  TMA/Norcal-and WVCO r e s u l t s  i n  mg/l 

2. T o t a l  .Pu 239, 240 

3. T o t a l  U f o r  Howard Lab i n  mg/l 
Conversion f rom p C i / l  t o  mg/l assumes t o t a l  U 
c a l c u l a t e d  as n a t u r a l  U. 
Use 0.100 mg/l = 67 p C i / l  f o r  e q u i l i b r i u m  t o t a l  
a< a c t i v i t y  o f  U-234 and U-238 (Wrenn, e t .  a l . ,  
HP Vol. 48 No. 5 (May, 1985) ,  pp. 601-633). 

Page 2 o f  15 
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3.5 Rad ionuc l ide  Scan Resu l ts  ( F v P C j  
( A l l  r e s u l t s  i n  PCi/,1 except as noted)  

vw-4 
TMA/ 

Parameters Howard Lab Norcal  Lab WFICO Lab 

Potassium 40 (1 10-3 

T o t a l  Uranium (1, 3 )  ~ 1 . 5  x 10-3 

Radium 226 <I 10-3 

Radium 228 <1 x 10-3 

Technetium 99 (1 10-3 

Thorium 228 10-3 

Thorium 230 <1 10-3 

Thorium 232 ~1 x 10-3 

Cesium 137 ~1 x 10-3 

S t r o n t i u m  90 < i  10-3 

Ruthenium 106 ~1 x 10-3 

Neptuni  um 237 < i  10-3 

P lu ton ium 238 <I 10-3 

P lu ton ium 239(2) <I 10-3 

~ 1 . 2 0 6  x 10-1 

9 . 2 ~  10-3 

C4.192 x 10-2 

~ 8 . 6 0 0  x 

(3.0 x 10-3 

~ 7 . 3  x 10-5 

4.6 x 10-5 

~ 4 . o  ~ 1 0 - 5  

2.7 ~ 1 0 - 4  

~ 1 . 1  x 10-4 

1.7 x 10-5 

~ 1 . 9 6 0  x 10-2 

~ 1 . 5 6 3  x 10-1 

a . 4  x 10-5 

Notes: 1. T o t a l  U fo r  TVA/Norcal and WMCO r e s u l t s  i n  mg/l 

2. T o t a l  Pu 239, 240 

3. To ta l  U f o r  Howard Lab i n  mg/l 
Conversion from p C i / l  t o  mg/l assumes t o t a l  U 
c a l c u l a t e d  as n a t u r a l  U. 
Use 0.100 mg/l = 67 p C i / l  f o r  e q u i l i b r i u m  t o t a l  
o( a c t i v i t y  o f  U-234 and U-238 (Wrenn, e t .  a l . ,  
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 

Page 3 of 15 
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731 
3.5 Radionuclide Scan Results (FMPC) 

(All results in pCi/,1 except as noted) 

. -  

MW-10 .- 

TVA/ 
Pa ramet er s - Howard Lab - Norcal Lab WMCO Lab 

Potassium 40 < i  x 10-3 (1.869 x 10-1 ---- 

Total Uranium ( 1 , 3 )  C1.5 x 10-3 4.6 x 10-2 

Radium 226 (1 10-3 C3.47 x 10-2 

Radium 228 < i  10-3 (7.127 x 10-2 

Technet i um 99 < i  10-3 5.41 x 10-3 

Thorium 228 (1 10-3 3.9 x 10-4 

Thorium 230 < i  x 10-3 2.3 x 10-4 

Thorium 232 <I x 10-3 <8.0 x 10-5 

Cesium 137 10-3 <2.009 x 10-2 

Strontihm 90 <i  10-3 1.08 x 10-3 

Ruthenium 106 < i  10-3 <1.212 x 10-1 

Neptuni urn 237 < i  x 10-3 7.06 x 10-3 

Plutonium 238 < i  10-3 c2.0 x 13-5 

Plutonium 239(2) <i 10-3 1.9 x 10-5 

Plutonium 240(2) . < I  10-3 _--- 

Notes: 1. Total U f o r  TMA/Norcal and WMCO results in mg/l 

2. Total Pu 239, 240 

3. Total U f o r  Howard Lab i n  mg/l 
Conversion from pCi/l to mg/l assumes total U 
calculated as natural U. 
Use 0.100 mg/l = 67 pCi/l f o r  equilibrium total 
4 activity of U-234 and U-238 (Wrenn, et. a1 . , 
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 

Page 4 of 15 
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3.5 Radionuclide Scan Resu1;s ( F V P C )  
( A l l  r e s u l t s  i n  pCi/,l except as  noted) 

MW- 14d 

TMA/ 
Parameters Howard Lab Norcal Lab 

Potassium 40 ci x 10-3 <1.837 x 10-1 

Total Uranium (1, 3) ~1.5 x 10-3 2.9 x . ~ O - ~  

Radium 226 <i 10-3 8.464 x 

Radium 228 <i x 10-3 c7.290 x 

Technetium 99 <i 10-3 (1.4 x 10-3 

Thorium 228 <i 10-3 2.7 x 10-4 

Thorium 230 <i x 10-3 1.4 x 10-4 

Thorium 232 <i x 10-3 2.3 x 10-5 

Cesium 137 <i 10-3 ~1.554 x 10-2 

Strontium 90 <I 10-3 1.25 x 10-3 

Rutheni um 106 <i x 10-3 ~1.328 x 10-1 

Neptunium 237 <i 10-3 ~1.7 x 10-4 

Plutonium 238 <i x 10-3 2.9 10-5 

P1 u ton i um 239( 2 <i x 10-3 2.4 10-5 

Plutonium 240(2) ti x 10-3 ---- 

WMCO Lab 

. .  . -  

Notes:- 1. Total U'for TMA/Norcal and WMCO r e s u l t s  in-mg/l  

. -  
2. Total P u  239, -240 

3. Total..U f o r  Howard Lab in  mg/l 
Conversion from pCi/l t o  mg/l  assumes t o t a l  U 
ca lcu la ted  a s  natural  U.  
Use 0.100 mg/l = 67 pCi/ . l  f o r  equilibrium t o t a l  
d a c t i v i t y  of U-234 and U-238 (Wrenn, e t .  a l . ,  
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 

Page 5 of 15 

54 



731 
3.5 Rad ionuc l ide  Scan Resu l ts  (FMPC) 

( A l l  r e s u l t s  i n  pCi/m1 excep i  as noted)  

Pa ramet e r s 

Potassium 40 

T o t a l  Uranium (1, 3) 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

Cesium 137 

S t r o n t i u m  90 

Ruthenium 106 

Neptuni  um 237 

Plu ton ium 238 

Plu ton ium 239(2) 

Plu ton ium 240(2) . 

-- 

MW-19s -- 

Howard Lab 

<i x 10-3 

(1.5 10-3 

<i x 10-3 

<i  x 10-3 

< i  x 10-3 

(1 x 10-3 

(1 x 10-3 

<i x 10-3 

<i x 10-3 

<i x 10-3 

<i x 10-3 

<i x 10-3 

<I x 10-3 

CIX 10-3 

<i x 10-3 
. _  

Notes: 1. T o t a l  - U  f o r  TMA/Norcal and WMCO- r e s u l t s  i n  m g / l  

2. T o t a l  Pu 239, 240 

TMA/ 
Norcal Lab -- 

c1.901 x 10-1 

7.5 x 10-3 

~2.699 x 

~9.122 x 

1.47 + 5 

1.4 x 10-4 

2.2 10-4 

< L O  x 10-5 

6.85 x 10-4 

c2.0 x 10-4 

C4.0 x 10-5 

c4.0 x 10-5 

(1.339 x 

(1.151 x 10-1 

---- 

3. Tota l  U f o r  Howard Lab i n  mg/l 
Conversion f rom p C i / l  t o  mg/l assumes t o t a l  U 
c a l c u l a t e d  as n a t u r a l  U. 
Use 0.100 mg/l = 67 p C i / l  f o r  e q u i l i b r i u m  t o t a l  
d a c t i v i t y  of U-234 and U-238 (Wrenn, e t .  a l . ,  
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 
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731 
3.5 Radionuclide Scan Resul ts  ( F M P C j  

(All r e s u l t s  in pCi/,l except as noted) 

MW-19d 

TMA/ 
Parameters Howard Lab Norcal Lab WMCO Lab 

Potassium 40 ( 1 - x  10-3 (2.491 x 10-1 ---- 

Total Uranium (1 ,  3 )  (1.5 x 3.5 x 10-2 2.7 x 10-2 

Radium 226 < I  10-3 (4,532 x 10-2 - _ - _  

Radi um 228 (1 10-3 (7.755 x 10-2 - - - -  

Technetium 99 (1 10-3 5.38 x 10-3 - - - -  

Thorium 228 < i  10-3 

Thorium 230 (1 x 10-3 

Thorium 232 (1 x 10-3 

Cesium 137 (1 x 10-3 

R u t h e n i u m  106 < i  x 10-3 

Neptuni urn 237 (1 x 10-3 

Plutonium 238 (1 x 10-3 

Plutonium 239(2) (1 x 10-3 

Plutonium 240(2) (1 10-3 

Strontium 90 NS 

1.2 x 10-4 

(1.3 x 10-4 

3.9 x 10-5 

4.7 x 10-4 

(9.990 x 10-2 

(1.7 x 10-4 

(3.0 x 10-5 

(3.0 x 10-5 

(1.307 x 

Notes: 1. Total U f o r  TMA/Norcal and WMCO r e s u l t s  i n  mg/l 

2. Total Pu  239, 240 

3. Total .  U f o r  Howard Lab i n  mg/l  
Conversion f r o m  pCi/l t o  mg/l assumes t o t a l  U 
c a l cu la t ed  as  natural  U. 
Use 0.100 mg/l = 67 pCi/l f o r  equi l ibr ium t o t a l  

HP Vol. 48 No. 5 (May, 1985),  pp.  601-633). 
a c t i v i t y  of U-234 and U-238 (Wrenn, e t . , a l .  , 
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3.5 Radionuclide Scan Results ( F M P C )  
( A l l  r e s u l t s  i n  pCi/,I except as noted) 

VW-19 TP 

TVA/ 
Pa rame t e rs Howard Lab Norcal Lab WMCO Lab - 

Potassium 40 < i  x 10-3 C1.950 x 10-1 ---- 

Total Uranium (1,  3)  ~ 1 . 5  x , 7.7 x 10-1 7.4 x 10-1 

Radium 228 (1 x 10-3 C5.677 x ---- 

---- Radium 226 < i  x 10-3 C2.339 x 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

Cesium 137 

Strontium 90 

Rutheni urn 106 

Neptunium 237 

2.07 x 10-2 

1.7 x 10-4 

3.2 x 10-4 

(4.0 x 10-4 

1.6 x 10-4 

1.0 x 10-5 

<1.712 x 

~ 1 . 3 0 5  x 10-1 

Notes: 1. 

2. Total P u  239, 240 

3.  Total U f o r  Howard Lab i n  mg/l 

To-tal U f o r  TMA/Norcal and WVCO r e s u l t s  i n  mg/l 

Conversion from pCi/l t o  mg/l assumes t o t a l  U 
calculated as natural U. 
Use 0.100 mg/l = 67 pCi/l f o r  equilibrium t o t a l  
d a c t i v i t y  of U-234 and U-238 (Wrenn, e t .  a l .  , 
HP Vol. 48 No. 5 (May, 1985),  pp. 601-633). 

Page 8 of 15 

57  
4 



3.5 Radionuclide Scan Resul ts  ( F M P C )  
( A l l  r e s u l t s  i n  pC1/,1 except as  noted) 

Mw-21~ 

TMAI 
Pa ramet e r s  Howard Lab Norcal Lab 

Potassium 40 (1 10-3 (2.150 x 10-1 

Total Uranium (1,. 3) NS 5.1 10-3 

Radium 226 (1 x 10-3 (2.643 x 10-2 

Radium 228 4 10-3 (6.798 x 10-2 

Technetium 99 (1 10-3 5.35 + 3 

Thorium 228 (1 10-3 2.0 10-4 

Thorium 230 (1 10-3 (8.0 10-5 

Thorium 232 <i 10-3 (1.1 10-4 

Cesium 137 (1 10-3 (1.382 x 10-2 

WMCO Lab 

4.7 x 10-3 

Strontium 90 15.2 x 10-3 2.03 x 10-2 ---- 

Rutheni urn 106 (1 10-3 (1.303 x ---- 
Neptunium 237 <I 10-3 7.9 x 10-5 - - - -  
Plutoni urn 238 (1 x 10-3 (3.0 10-5 ---- 

Plutonium 239(2) (1 x 10-3 (2.0 10-5 ---- 

Plutoni um 240(2) <I 10-.3 - - -_ ---- 

Notes: 1. Total U f o r  TMA/Norcal and WMCO r e s u l t s  in  mg/l 

2. Total Pu 239, 240 

3. 'INS" denotes t h a t  ana lys i s  could not be performed 
due t o  sho r t  sample. 
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731 
3.5 Radionuclide Scan Results ( F M P C )  

(All results in pCi/,l except as noted) 

Pa ramet e rs 

Potassium 40 

Total Uranium (1 ,  3) 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228  

Thorium 230 

Thorium 232 

Cesium 137 

Strontium 90 

Ruthenium 106 

Neptunium 237 

P1 utoni um 238 

Plutonium 239(2) 

Plutonium 240(2)  

MW-21 TP 

TMA/ 
Norcal Lab 

(1.571. x 10-1 

4.06 

(3.863 x 

(8.426 x 

5.19 x 10-3 

(3 x 10-4 

3.6 x 10-3 

2.4 x 10-3 

(4.5 10-4 

5.6 10-4 

c4.0 x 10-5 

~ 1 . 7  10-5 

(1.862 x 10-2 

(1.505 x 10-1 

---- 

Notes: 1. Total U f o r  TlurA/Norcal and WMCO results in mg/l 
2.  Total Pu 239; 240 . -  

3. Total U for Howard Lab in mg/l . 

Conversion from pCi/l to mg/l assumes total U 
calculated as natural U. 
Use 0.100 mg/l = 67 pCi/l f o r  equilibrium total 
d activity of U-234 and U-238 (Wrenn, et. al., 
HP Vol. 48 No. 5 (May, 1985),  pp. 601-633). 
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3.5 Radionuclide Scan Results (FPPC) 
(All results in pCi/ml except as noted) 

MW-22S 

TWA/ 
Pa ramet ers Howard Lab Norcal Lab WWCO Lab 

Potassium 40 <i  10-3 c1.886 x 10-1 ---- 

Total Uranium (1, 3) c1.5 x 10-3 1.0 x 10-2 3.2 x 10-3 

Radium 226 < i  x 10-3 c3.135 x 10-2 -_ -_  

Radium 228 (1 10-3 ~6.016 x 10-2 - - - -  

Technetium 99 <i 10-3 2.25 x 10-1 ---- 

Thorium 228 <i x 10-3 1.1 10-4 - - - -  

Thorium 230 <i 10-3 c9.0 x 10-5 ---- 

Thorium 232 <i x 10-3 c6.0 x 10-5 - - -_  

Cesium 137 <i 10-3 c1.939 x 10-2 ---- 

Strontium 90 <i 10-3 7.72 10-4 - - -_ 

Ruthenium 106 <I 10-3 c1.727 x 10-1 - - -_  

Neptunium 237 <i 10-3 ci.1 x 10-4 - - - -  

Plutonium 238 <i 10-3 ~1.3 x 10-5 ---- 

Pluton! um 239( 2, c i '  x 10-3 ~1.3 x 10-5 ---- 

Plutonium 240(2) . c1 x 10-3 ---- ---- 

. -  Notes: 1. Total U f o r  TWA/Norcal-and WMCO results i n  mg/l 

2. Total' Pu 239, 240 

3. Total U f o r  Howard Lab in mg/l 
Conversion f r o m  pCi/l to mg/l assumes total U 
calculated as natural U. 
Use 0.100 mg/l = 67 pCi/l f o r  equilibrium total 
d activity o f  U-234 and U-238 (Wrenn , et. a1 . , 
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 
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3.5 Radionucl ide Scan Resu l ts  (FVPC) 
( A l l  r e s u l t s  i n  pCi/,] except  as noted)  

MW-22 TP 

Pa ramet e r s  Howard Lab 

Potassium 40 <-1 10-3 

T o t a l  Uranium (1,  3) 6.12 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

Cesium -137 

S t r o n t i u m  90 

Rutheni  um 106 

Neptuni  um 237 

P lu ton ium 238 

P1 u t o n i  um 239( 2! 

P1 u t o n i  um 240( 2, 

TPA/ 
Norcal  Lab 

c1.705 x 10-1 

4.95 

c3.544 x 10-2 

c7.270 x 

1.22 x 10-2 

4.1 x 10-4 

a . 4  10-3 

2.1 x 10-4 

c1.201 x 10-2 

3.64 10-3 

(1.0 x 10-4 

2.6 10-5 

4.2 x 10-5 

c1.523 x 10-1 

---- 

Notes: 1. T o t a l  U f o r  TPA/Norcal and WMCO r e s u l t s  i n  mg/l 

2. T o t a l  Pu 239, 240 

3. T o t a l  U f o r  Howard Lab i n  mg/l 
Conversion f rom p C i / l  t o  mg/l assumes t o t a l  U 
c a l c u l a t e d  as n a t u r a l  U. 
Use 0.100 mg/l = 67 p C i / l  f o r  e q u i l i b r i u m  t o t a l  
o( a c t i v i t y  o f  U-234 and U-238 (Wrenn, et .  a1 . , 
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 
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3.5 Rad ionuc l i de  Scan Resu l t s  (FMPC) 
( A l l  r e s u l t s  i n  pCi/,l except  as noted)  

vw-os 1 

TMA/ 
Pa ramet e rs Howard Lab Norcal  Lab WMCO Lab 

Potassium 40 <I 10-3 ~ 1 . 9 3 3  x 10-1 ---- 

T o t a l  Uranium (1,  3 )  0.47 2.40 x 10-1 0.200 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thor ium 232 

Ces i urn- 137 

S t r o n t i u m  90 

Rutheni  um 106 

Neptunium 237 

P lu ton ium 238 

P1 u t o n i  um 239( 

- P lu ton ium 240(2) 

~ 2 . 1 6 4  x 

~ 5 . 0 9 1  x 

1.24 x 

1.1 x 10-4 

a . 0  x 10-4 

8.8 x 

~ 1 . 2 3 4  x 10-2 

5.00 x 10-4 

C1.8 x 10-4 

4.6 x 10-5 

3.9 x 10-5 

~ 9 . 1 8 6  x 

Notes:  1. T o t a l  U f o r  TMA/Norcal and WMCO r e s u l t s  i n  mg/l 

2. T o t a l  Pu 239, 240 

3. T o t a l  U f o r  Howard Lab i n  mg/l 
Conversion f rom p C i / l  t o  mg/l assumes t o t a l  U 
c a l c u l a t e d  as n a t u r a l  U. 
Use 0.100 mg/l = 67 p C i / l  fo r  e q u i l i b r i u m  t o t a l  
d a c t i v i t y  o f  U-234 and U-238 (Wrenn, e t .  a1 . , 
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 
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3:5 Radionucl ide Scan Results ( F H P C )  
(All r e s u l t s  i n  pCi/,1 except  as noted)  

MW-OS 2 -- 
TMA/ 

Parameters ' Howard Lab Norcal  Lab WMCO Lab 

Potassium 40 < i  10-3 C1.283 x 10-1 ---- 

T o t a l  Uranium (1 ,  3) NS 

Radium 226 <i  10-3 

Radium 228 < i  10-3 

Technetium 99 (1 10-3 

Thorium 228 < I  10-3 

Thorium 230 < i  10-3 

Thorium 232 .< i  10-3 

Cesium 137 <i  10-3 

S t r o n t i u m  90 < i  10-3 

Ruthenium 106 <i  10-3 

Neptunium 237 < i  10-3 

Plu ton ium 238 <i x 10-3 

Plu ton ium 239(2) (1 10-3 

0.34 

(2.980 x 10-2 

C5.991 x 10-2 

4 .8  x 10-3 

~ 1 . 5  x 10-4 

2.1 10-4 

(1.5 x 10-4 

9.68 x 10-4 

8.0 x 10-4 

1.3 x 10-4 

5.9 x 10-5 

1.544 x 10-2 

21.425 x 10-1 

0.28 

---- 

P1 u t o n i  um 240( 2 ,  <I  10-3 ---- ---- 

Notes: 1. T o t a l  U - f o r  TMA/Norcal and-WMCO r e s u l t s . i n  mg/l . 

. . -  
2. T o t a l  Pu 239, 240 

3. "NS" denotes t h a t  a n a l y s i s  c o u l d  n o t  be performed 
due t o  s h o r t  sample. 
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731 

3.5 Radionuclide Scan Resul ts  (FMPC)  
( A l l  r e s u l t s  i n  pCj/m1 except as noted) 

MW-os 3 

Parameters 

Potassium 40 

Total Uranium (1, 3) 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

Cesium 137 

Strontium 90 

Rutheni urn 106 

Neptun ium 237 

Plutoni um 238 

Plutonium 239(2) 

Plutoni um 240(2) 

Howard Lab 

<i x 10-3 

C1.5 x 10-3 

<I 10-3 

<I 10-3 

<i 10-3 

<i 10-3 

<i 10-3 

<i x 10-3 

(1 x 10-3 

<i x 10-3 

<I 10-3 

<i 10-3 

<i 10-3 

<i 10-3 

<i 10-3 

TMA/ 
Norcal Lab - 

<1.066 x 10-1 

4.6-x 10-2 

(1.525 x 10-2 

(3.410 x 

1.2 x 10-3 

(1.0 x 10-4 

(8.0 x 10-5 

c2.0 x 10-5 

4.55 x 10-4 

4.4 x 10-4 

c3.0 x 10-5 

(1.7 x 10-5 

6.672 x 10-3 

(6.839 x 10-2 

---- 

Notes: 1. Total U f o r  TMA/Norcal and WMCO r e s u l t s  i n  mg/l 

2. Total P u  239, 240 

3 .  Total U f o r  Howard Lab in  mg/l 
Conversion from pCi/l t o  mg/l  assumes t o t a l  U 
ca lcu la t ed  as  natural  U. 
Use 0.100 mg/l = 67 pCi/l f o r  equi l ibr ium t o t a l  
d a c t i v i t y  of U-234 and U-238 (Wrenn, et .  a l . ,  
HP Vol. 48 No. 5 (May, 1985), pp. 601-633). 
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Table 3.6 

Well  # '  

MW-22 TP 

MW-OS- 1 A  

VW-13d 

MW-l9d* 

MW-19 TP 

VW-9 

MW-14d 

MW-15s 

MW-17s 

MW-17d 

CB- 1 

OTHER ORGANIC CONSTlTUENTS 
DETECTED IN FMPC SAMPLES 

(Results i n  mg/l) 

Pa ramet e r s  

Ac e t  on e 

4,770.0 

4,480.0 

1,030.0 

-- 

-- 

12 .o 
--  

120.0 

17,700.0 

--  

-- 

2-Propanol  

8,500.0 

1,420.0 

--  

4,000.0 

--  

4.000.0 

--  

-- 

45,000.0 

578.0 

--  



731 
T a b l e  3.7 

R e s u l t s  o f  Q A / Q C  A n a l y s i s  

M e t a l s  Q C  # 1  R e p o r t e d  A c t u a l  D i f f e r e n c e  
m g / l  V a l u e  V a l u e  ( R e p o r t e d - A c t u a l )  

S i l v e r  
L e a d  
A r s e n i c  
S e l e n i  urn 
B a r i u m  
Cadmi urn 
C h r o m i  urn 
M e r c u r y  

C0.030 0.026 
0.017 0.026 
0.022 0.025 
0.005 0.0060 
<0.200 0.165 
<0.002 0.0027 
0.009 0.013 
0.0010 0.0016 

0 . 004 
-0.009 
-0.003 
-0.001 
0.035 
-0.0007 
-0.004 
-0.0006 

A v e r a g e  D i f f e r e n c e  = 0.0026 

M e t a l s  Q C  # 2  R e p o r t e d  A c t u a l  D i f f e r e n c e  
m g / l  V a l u e  V a l u e  ( R e p o r t e d - A c t u a l )  

S i  1 v e r  
L e a d  
A r s e n i c  
S e l  e n i  urn 
B a r i u m  
Cadrni urn 
Chrorn i  urn 
M e r c u r y  

c0.030 
0.055 
0.053 
0.008 
0.397 
0.006 
0.052 
0.0050 

0.046 
0.063 
0.062 
0.0093 
0.462 
0.0074 
0.067 
0.0080 

-0,016 
-0.008 
-0.009 
-0.0013 
-0.065 
-0.0014 
-0.015 
-0.003 

A v e r a g e  D i f f e r e n c e  = -0.014 

M i n e r a l s  Q C  #3 R e p o r t e d  A c t u a l  D i f f e r e n c e  
m g / l  V a l u e  V a l u e  ( R e p o r t e d - A c t u a l  ) 

C a l c i u m  
S o d i u m  
Ch 1 o r i  de 
S u l  f a t e  
C o n d u c t i v i t y  

(um hos/crn) 
T D S  
F l u o r i d e  
P o t  a s s  i urn 
Magn e s  i urn 

18.900 
20.700 
49.0 
21.0 

300 

132 
0.91 
4.810 
4.400 

20.0 
20.0 
51.7 
20.0 

276 

158 
1.0 
5.0 
5.0 

-1.1 
0.7 

-2.7 
1.0 

24 

-26 
-0.09 
-0.019 
-0.6 

A v e r a g e  D i f f e r e n c e  = -0.62 
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Table 3 . 7  ( c o n t i n u e d )  731 
R e s u l t s  o f  Q A I Q C  A n a l y s i s  

I n d i c a t o r s  Q C  #14  Reported Actual D i f f e r e n c e  
m g / l  Value Value (Reported-Actual )  

C O D  
T O C  

14 
5 

1 4 . 9  
6 . 1 2  

-0.9 
-1.1 

Average D i f f e r e n c e  = - 1 . 0  

Purgeables  Q C  # 5  Reported Actual D i f f e r e n c e  
u g / l  Value Value (Reported-Actual ) 

M-Dichl orobenzene 87 .7  100 
P-Dichlorobenzene 97 .9  100 
O-Dichlorobenzene 9 2 . 2  100 
Hexachl orobu t a d i  ene 1 0 . 0  10 
2-Chloronaphthalene 8 5 . 3  1 0 0  

- 1 2 . 3 0  
- 2 . 1 0  

- 7 . 8 0  
0 

-14 .70  

Average D i f f e r e n c e  = 7.38  

N A  - N o t  ava- i lable  
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1.0 Introduction 

. .  

Waste P i t  # 4  a t  the Feed Materials Production Center in Fernald, Ohio i s  

subject t o  regulations of the Resource C.onservation and Recovery Act ( R C R A ) .  

Interim s ta tus  regulations (as  described i n  Task B.5 o f  the Federal Fac i l i t i e s  

Compliance Agreement ( F F C A ) )  are addressed by t h i s  Response which presents a 

Sampling and Analysis P l a n  (SAP) prepared in conformance with 40 C F R  265.92. 

The SAP presents information on:  

o Groundwater sample collection from both monitoring and water supply 

wells. 

o Sample preservation and shipment procedures. 

o Analytical procedures and chain of custody controls. 

I 
The groundwater sampling program a t  the FMPC i s  a dynamic one. As such, f i e ld  

procedures described herein, may from time t o  time be modified based on 

weather and other conditions a t  the well. However, a l l  sampling procedures 

u t i l i zed  are  designed t o  be consistent with USEPA/OEPA objectives and 

guidelines. 
i 

i 

-1 - 



2.0 Scope o f  P l a n  

I 

This  document presents the Sampling and Analys is  Plan requ i red  by Subpart F ,  

Sect ion 265.92 o f  the Resource Conservation and Recovery Act (RCRA). 

Th is  p lan  has been developed i n  accordance w i t h  s p e c i f i c  regu la t i ons  and 

gu ide l i nes .  The f o l l o w i n g  references have been used i n  i t s  preparat ion:  

(1) Procedures Manual f o r  Ground Water Moni tor ing a t  S o l i d  Wastes 

Disposal  F a c i l i t i e s ,  1979, U.S. EPA-530/SW-611 ( r e p r i n t e d  1980). 

(2)  Manual o f  Ground Water Sampling Procedures, 1981, Marion R. Sca l f ,  

e t .  a l . ,  NWWA/EPA Ser ies.  

(3)  Standard Methods f o r  Analys is  o f  Water and Wastewater, 1985, 20th 

Ed i t i on ,  APHA-AWWA-WPCF. 

(4 )  RCRA Ground - Water Moni tor ing Technical Enforcement Guidance 

Document, 1986, U.S. EPA, OSWER-9950.1. 

As requ i red  by the  referenced regu la t ion ,  t h i s  p lan  f o r  groundwater mon i to r ing  

conta ins  procedures f o r  sample c o l l e c t i o n ,  sample preserva t ion  and shipment, 

I R  

a n a l y t i c a l  procedures and chain o f  custody con t ro l s .  

i 
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3 . 0  SAMPLE COLLECTION 

This section of the sampling and analysis plan presents procedures use t o  

evacuate, sample and preserve groundwater samples collected from the FMPC 

monitoring well networks. 

3 . 1  Sampl ing Order 

In order to minimize the PO sibility for cross contamination, samples will be 

collected beginning at the well least likely to contain elevated levels o f  

hazardous wastes or their constituents (upgradient well) and ending at the 

well most likely to contain elevated levels of hazardous wastes or their 

constituents. The sampling order for monitor well locations is indicated in 

Table 1. During field sampling activites, wells are grouped into on-site and 

off-site locations. Each sampling team then samples its series of wells in 

the prescribed order. 

3 . 2  Sampling Technique 

The sampling technique can be divided into three separate stages: 

o Pre-sampling measurements 

o Well evacuation 

o Sample acquisition 

Figure 1 is an example of a Field Sampling Record, used during the well 

sampling activities. This form follows the three stages mentioned above and 

is completed for each well sampled. 

I 

Prior to pre-sampl ing measurements, the following information is recorded in 

permanent ink on the field Sampling Record. i 

76 

-3- 



731 
TABLE 1 

Monitdring Well Sampling Order 

Sampl i ng 
Order 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

a 

19 

20 
21 
22 
23 
24  

25 ! 
i 

27 
! 2 8  

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 

We1 1 
Number 

12  
sw-2 
P- 1 
P-2 
P - 3  
OS-1 deep 
OS-1 dug 
15s 
16d 
16s 
17d 
17s 
18d 
18s 
20d 
20s 
20TP 
14d 

14s 

9 
11 
13d 
13s 
8d 

8s 

3 
4 
5 
Id 
Is 
19d 
19s 
19TP 
21s 
21TP 
22s 
22TP 
os- 1 

os-2 

OS-3 

Location 

Off North access  road 
Southwest c o l l e c t o r  
West s i d e  production a rea  
West s i d e  production a rea  
Water t reatment  P l a n t  
Farm house on Willey Road 
Farm house on Willey Road 
Pas ture  on Willey Road 
Guard t r a i n i n g  a rea  
Shooting range 
Willey Road Bridge 
Willey Road Bridge 
South of  production a r e a  
South of  production a r e a  
Southwest o f  product ion a rea  
Southwest of product ion a r e a  
Southwest of product ion a r e a  
Confluence of SSOD w i t h  

Confluence of SSOD with  

Paddy' s R u n  - Eas t bank 
North of production a r e a  
East of  scrap metal s i t e  
East of  sc rap  metal s i t e  
South of waste p i t  s t o r a g e  

South of waste p i t  s t o r a g e  

East of  p i t  3 a rea  
South o f  p i t  3 
South o f  p i t  3 
North of K-65 tanks  
North of K-65 tanks  
East of p i t  4 * _  

East of p i t  4 
East  of p i t  4 

South o f  p i t  4 
West o f  p i t  4 
West of p i t  4 
Exte r io r  t a p  in  yard o f  

East s i d e  of Paddy's Run 

East  s i d e  of Paddy's Run 

Paddy's Run 

Paddy's Run 

a r ea  

a r e a  

South of p i t  4 i 

farm house o f f  Willey Road 

Road 

Road 

, 

77 
-4- 



1 %tcr  Level krrurements (Fm Tog of Casfng) In  feet, 
Total Vel1 k p t h :  
lkpth  t o  Uatcc: 
Might of Uatcr C ~ l u r n :  0.16 - 2' 10 
V o l m  Cmvcrslor, Facto;: 0.6s - 4' 10 
Qllons i n  Y e l l :  1-47 - 6' 10 

Cmvcrsi on F x  t or 

I 1  ell Evdcuatiocr 
Pumping: Subaenlble 

N l  trogen 
Centri fuga1 

Pump on: 
Pwnp O f f :  
Pumping T i m e :  
Pumping Rdte: 
Ca 1 1 ons Removed : 

1 1 1  Sampling 
ui thdrawal  : Pumped (describe) 

Railed (describe) 

Bailing: Uearserer 

Bucket Bai ler  
: Other (Dexrik) 

B a i l i n g  Started: 
R a i l i n g  Stopped: 
Gallons Removed: 

T i m e :  
%wle 1.n. I :  
T r i p  Rldnk I :  
%. of cocrtainccr filled ( p r i w r y  lab): 
uo. of  c o n t a i n e n  filled ( r e p l i c a t e  sd.ples): 
Phys i c r  1 appearance dnd odor : 

2 e f  r i  qerd ted : Date: 
T i m e :  

F i e l d  Tests ( k f o r e  A f t e r  Evacudtion) 
Temperatare ("C/"F): 

5pec Cond (umhoT!cn) : 
.7i ;rol v v ~  oxygen ( m q / l  ) : 

an : 

Date: 

i 

78 



o Facility Name 
731 

o Name of sampling personnel, affiliation, date and time of sampling 

o Well number, location and well diameter 

o Short description of weather conditions 

3 . 2 . 1  Pre-sampling measurements 

Pre-sampling measurements consist o f  recording total depth o f  the well, depth 

to water, well diameter and other well characteristics as indicated on the 

Field Sampl i ng Record. 

Measurement o f  total well depth is made with a weighted tape, divided into 

feet, inches and tenths of an inch. The accuracy o f  the measurement is to the 

0.01 ft. 

The water level measurement is made with a water level indicator model 51453 

1 made by Slope Indicator Co. (or equivalent). The accuracy of this measurement 

is also to the nearest 0.01 ft. 

Both measurements are made from the same chisel mark on the top of the outer 

protective (metal) well casing. 

Subtracting the depth to the water table from the total well depth, the height 

of the water column in the well can be calculated. Multiplying this by the 

well conversion factor (based on well diamet 

in the well can be estimated. 

In addition, field measurements such as pH, 

made initially and are observed continuous 

!r) the number of gallqns o f  water 

i 

conductivity, and temperature are 

y throughout the well evacuation 

I process prior to sampling in order to determine if the chemistry o f  the 

produced water has stabilized (see Section 3 . 2 . 2 ) .  1 
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731 

continuously observed during the well evacuation process in order to 

adequately determine when the chemistry of the produced water has stabilized. 

3.2.2 Well Evacuation 

R* 

The recommended amount of water required to be pumped or bailed from the well 

before sampling is dependent on many factors including the characteristics of 

the well, the hydrogeological nature of the aquifer, the type of evacuation 

equipment being used, and the parameters being sampled. The time required may 

range from the time needed to pump or bail one casing volume to the time 

needed to pump several casing volumes. At the FMPC, between 3 and 5 casing 

volumes of water are normally removed prior to sampling the well. A minimum 

o f  one casing volume is removed from low yielding wells and at east three 

casing volumes are evacuated from wells with higher yields. Well water will 

be evacuated either by purge pumping or bailing. 

i 

R* 

i 
Pump i nq 

The majority of monitoring wells currently in place at the FMPC have dedicated 

3.75" submersible pumps and discharge tubing installed in them. These pumps 

are used to purge the wells. As each of these pumps are dedicated to a single 
I 

8 I R  
) 
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731 well, no special cleaning at the pump or discharge tubing prior t o  o r  after 

sampl ing i s required. 

Purge water withdrawn from the wells within the plant production area is 

collected in a tank truck and eventually fed into the FMPC's wastewater 

treatment system. Purge water withdrawn from outside the plant production 

area is discharged onto the ground surface and directed away from the casing. 

For those wells that do not have a dedicated pump, a 3.5" portable submersible 

pump is used to purge the wells. The pump and associated tubing is cleaned 

after each use by pumping water with a non-phosphate detergent, tap water and 

then distilled water through the pump and tubing prior to its use in another 

well (see Section 3 . 2 . 5 ) .  

The pumping start time is marked on the field sampling record and the pumping 

rate is monitored with a flow meter or by the time needed to fill a vessel 

I R *  

(bucket) of known volume. Based on the pumping rate, pumping time i s  

established to typically remove 3 to 5 volumes of water from the well. I R* 

Bail inq 

There are several shallow wells in the surficial till layer which have 

recoveries too slow to allow for continuous pumping. In this case, wells are 

evacuated using a 2 foot long, 1.75 inch i.d. stainless steel bailer with a 

teflon check valve. If the well i s  bailed dry prior to removing the required 

volumes it is allowed to reach 80% of recovery and then immediately sampled. 

New nylon weave rope i s  used in the manipulation of the bailer and separate 

lengths are dedicated to each well. The rope is bagged and disposed after use 

on the site. ! 

I 
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1 

minimally handled and transferred immediately to the sample bottle. Bailing 

is used to collect samples for volatile organic constituents and total 

coliform. Bailing takes place subsequent to inorganic sampling; however, 

sufficient time is allowed to let the water stabilize prior to bailing. 

731 
A biodegradable, non-phosphate cleaning solution (e.g., ALCONOX)  i s  used to 

clean the bailers upon completion of well evacuation. The bailer is triple 

R* 

rinsed with tap water, distilled water, and acetone prior to rinsing with 

pesticide quality hexane and wrapping with aluminum foil before reuse (see 

Section 3 . 2 . 5 ) .  Bailed water from wells within the plant production area i s  

collected in a tanker and disposed in the FMPC's wastewater treatment system. 

Bailed water from wells outside the plant production area, as well as wash and 

rinse water is discharged to the nearby ground surface. 

R *  

3 . 2 . 3  Sample Collection 

After removal of the required volumes from the well, the sample bottles are 

clearly labelled in permanent ink. 

For collection of samples from pumps, the pump discharge tubing is placed near 

the bottom of the sample bottle and gradually withdrawn as the container 

fills. All sample bottles are filled to the top without overflowing, and the 

caps are firmly hand tightened to prevent leakage. Because of the relatively 

low turbidity of the ground water at this site, no field filtering of samples 

is performed. Only samples for non-vo atile, inorganic constituents are R* 

collected using the dedicated pumping equipment. I 

i 
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A s  each  f u l l  se t  o f  samples i s  c o l l e c t e d  from each monitor ing p o i n t ,  t h e y  a r e  

s t o r e d  i n  sampling k i t s  comprised of  an i n s u l a t e d  c o n t a i n e r  c o n t a i n i n g  i c e  a n d  

a p p r o p r i a t e  s h i p p i n g  and hand l ing  i n s t r u c t i o n s .  

3 . 2 . 4  F i e l d  Blanks 

As p a r t  o f  t h e  ongoing QA program, samples  a r e  accompanied t o  the l a b  by f i e l d  

b l a n k s .  F i e l d  b l a n k s  a r e  d i v i d e d  i n t o  c l e a n i n g  b l anks  and t r i p  b l a n k s .  

C lean ing  b l a n k s  a r e  made p r i o r  t o  each round o f  sampling,  a t  l e a s t  one each 

day  o f  sampling.  They c o n s i s t  o f  d i s t i l l e d ,  d e i o n i z e d  w a t e r  w h i c h  i s  

c o l l e c t e d  from the b a i l e r s  a f t e r  c l e a n i n g .  They a r e  analyzed and v a l u e s  a r e  

used t o  i n t e r p r e t  the e f f e c t i v e n e s s  of the  c l e a n i n g  p rocedures  and b o t t l e  

h a n d l i n g  p rocedures .  

In  a d d i t i o n  t o  the c l e a n i n g  b l anks ;  two t y p e s  o f  t r i p  b l anks  accompany the 

samples .  These c o n s i s t  o f  sample b o t t e s  f i l l e d  w i t h  d i s t i l l e d ,  d e i o n i z e d  

water and capped i n  t h e  l a b o r a t o r y .  One t r i p  b lank  remains capped and 

accompanies the sample a t  a l l  times u n t i l  r e t u r n i n g  t o  the l a b o r a t o r y  where i t  

i s  opened and t e s t e d  a long  w i t h  t h e  o t h e r  samples.  The o t h e r  t r i p  b l ank  i s  

se t  a s i d e  d u r i n g  t h e  sampling o f  the wells and l e f t  open t o  the atmosphere.  

The p u r p o s e  o f  these t r i p  b l anks  i s  t o  ensure t h a t  p r o p e r  sample b o t t l e  

p r e p a r a t i o n  and hand1 i n g  t e c h n i q u e s  have been employed, and t o  e v a l u a t e  the 

p o t e n t i a l  f o r  a tmosphe r i c  i n f l u e n c e s  on sampling equipment.  

i 
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3 . 2 . 5  Decontamination Procedures 

Sampling equipment such as bailers, metering probes, and non-dedicated pumps 

and associated tubing used for RCRA groundwater monitoring at the FMPC are 

thoroughly cleaned and dried prior to reuse. Since organics are of concern 

with the FMPC detection monitoring efforts, the following procedure i s  

practiced: clean.with a non-phosphate detergent (e.9. ALCONOX); and rinse with 

tap water, distilled water, acetone, and pesticide quality hexane. If 

organics are of prime concern, then the following procedure would be followed: 

clean with a non-phosphate detergent; and rinse with 0.1N hydrochloric or 

nitric acid, tap water, and distilled water. 

R *  

i 
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731 
4.0 Samp le  Preservat ion and S h i p m e n t  

I n  o r d e r  t h a t  l abora tory  r e s u l t s  be r e p r e s e n t a t i v e  of t he  ac tua l  sample 

cond i t ion  a t  t h e  time of c o l l e c t i o n ,  i t  i s  important . that  proper methods be 

used f o r  the preserva t ion  and t r a n s p o r t  o f  the samples pr o r  t o  t h e i r  d e l i v e r y  

t o  the l a b .  These procedures a r e  summarized below and a r e  c o n s i s t e n t  w i t h  

USEPA requirements a s  descr ibed in References 1 and 2. 

4 . 1  Sample Containers 

Proper types  and ma te r i a l s  m u s t  be u t i l i z e d  f o r  the sample con ta ine r s  

( b o t t l e s )  i n  order  t o  ensure t h a t  the samples, and in  p a r t i c u l a r  the  

parameters  t o  be analyzed from t h a t  p a r t i c u l a r  b o t t l e ,  do not r e a c t  with the  

c o n t a i n e r  mater ia l  and a l t e r  the concent ra t ion  o r  values  of the parameter. 

Sample b o t t l e s  a r e  suppl ied by the subcontracted l abora to ry  and have been 

': c a r e f u l l y  s e l e c t e d  t o  meet these  performance ob jec t ives .  A v a r i e t y  of 

m a t e r i a l s ,  such a s  amber g l a s s ,  c l e a r  g l a s s ,  and polyethylene a r e  employed a s  

r equ i r ed .  Where necessary,  spec ia l i zed  sample b o t t l e s  a r e  u t i 1  ized ,  such a s  

f o r  VOC measurements. Table 2 provides a more d e t a i l e d  d e s c r i p t i o n  of the 

types  of  sample b o t t l e s  used during RCRA groundwater monitoring a t  the FMPC. I R* 
4.2 Sample Preservat ion 

In a d d i t i o n  t o  s e l e c t i o n  of proper con ta ine r  ma te r i a l s ,  o t h e r .  methods a r e  

o f t e n  r equ i r ed  i n  o rde r  t o  reduce the p o s s i b i l i t y  of chemical r e a c t i o n s  and/or 

p r e c i p i t a t i o n s  occuring w i t h i n  the con ta ine r  which  could a1 t e r -  anh ly t i ca l  

results. Those sample b o t t l e s  w h i c h  r e q u i r e  chemical pe r se rva t ives  (e .9 .  

a c i d )  have the p rese rva t ives  added by the labora tory  p r i o r  t o  s h i p m e n t  of the 

i b o t t l e s  t o  the s i t e .  I n  add i t ion ,  a l l  sample b o t t l e s  a r e  placed i n  iced 

thermal coo le r s  and kept a s  c l o s e  t o  4°C a s  poss ib le  during the per iod of time 
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731. 
between collection and delivery to the lab. This refrigeration aids in t h e  

suppression o f  bacterial growth in the samples. Tables 2 and 3 list various 

preservatives and their applications. I R *  

TABLE 3 

Preservation of Groundwater Samples Prior 

Preservative 

Acid (HNO3) 

Acid (H2SO4) 

I 

A1 kal i (NaOH) 

Refrigeration 

Action 

Materi a1 Inhi b 

Metal s sol vent 
prevents 
precipitation 

to Laboratory Analysis 

tor 

Bacterial Inhibitor 

Salt formation with 
organic bases 

Salt formation with 
vol at i 1 e compounds 

Bacterial Inhibitor 

Applicable to: 

Nitrogen forms, 
Phosphorous forms 

Metals 

Organic sampl es 
(COD, oil & grease, 
organic carbon) 

Ammonia, amines 

Cyanides, organic 
acids 

Acidity-alkalinity, 
organic materials, 
BOD, color, odor, 
organ i c 
Phosphorous, 
organic Nitrogen, ’ 
carbon; -etc. 
bi 01 ogi cal 
organ i sms 
(coliform, ptc.) 
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4.3 Sample Shipment 

In order to minimize the potential for loss, destruction, or tampering, all 

samples are delivered personally to the lab by a member o f  the sampling team. 

Sample bottles in their coolers are loaded onto a truck. The truck is kept 

locked with only the sampling team possessing a key. The bottles are then 

delivered directly to the lab and turned over to lab personnel. 

Chain-of-custody control i s  exercised throughout the sampling and sample 

shipment process as described in Section 6.0. 

5.0 Analytical Procedures 

All analyses of ground water samples in connection with RCRA groundwater 

sampling is conducted by Howard Labs, Inc. of Dayton, Ohio. Howard Labs is 

certified by both USEPA and OEPA to conduct such analyses. Analyses are 

conducted according to USEPA protocols and procedures as outlined below. I 

5.1 Constituents Being Monitored 

A list of constituents that should be tested for in the FMPC groundwater was 

developed prior to the initiation of expanded monitoring in August, 1985 to 

meet RCRA requirements. This list addresses five (5) types of parameters: 

o Parameters used to evaluate general water quality. These include 

chloride, iron, manganese, phenols, sodium and sulfate. 

o Indicators of groundwater contamination. These include .pH,  specific 

conductance, total organic carbon and total organic halogen. These 

parameters are tested in quadruplicate as required by 40 CFR P,art 

264.90. 

-1 8- 



o Constituents evaluating drinking water suitabil 

metals, 3 radioncul ides, 6 pesticides/herbicides 

ty. These include 

and coliform bacter 

1 1  

a. 

o Parameters related specifically to past or current FMPC operations. 

This list includes 8 metals, 31 synthetic organic compounds, total 

dissolved solids and chemical oxygen demand (COD). 

o Radionuclides related to past or current FMPC operations. Fifteen are 

analyzed, including isotopes of uranium, radium, thorium and plutonium. 

A complete list of all parameters being tested for in the FMPC groundwater is 

provided in Table 4. Appendix IX of 40 CFR 264 parameters are to be analyzed 

for selected RCRA wells as part of  the Weston Characterization Investigation 

Study (CIS) for the Waste Pit Storage Area in support of the Environmental 

i Impact Statement (EIS) at the FMPC. This sampling, along with additional 

monitoring well installation, will be conducted as expeditiously as possible. 
) 

5.2 Analytical Methods 

Chemical analysis of the samples is conducted according to methods specified 

in EPA-600/4-79-020, "Methods for Chemical Analysis o f  Water and Wastes". 

Radiological analyses are performed in accordance with procedures specified in 

EPA-600/4-80-032, Prescribed Procedures for Measurement of Radioactivity in 

Drinking Water." Where no EPA-approved method exists, analyses are conducted 

according to generally accepted standards and practices of the- analytical 

profession under direct supervision of a chemistry Ph.D. The paTameters 

analyzed, detection limits and the methods utilized are summarized in Tables 

4, 5, 6 and 7. 

Rf 

. .  

9% 
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TABLE 4 

PARAMETERS TO BE ANALYZED 

A. For General Water Quality 

1. Chloride 

2. Iron 

3. Manganese 

4 .  Phenols 

5. Sodium 

6. Sulfate 

B. For Indicators of Contamination (Quadruplicate Analysis) 1 

1. pH 

2. Specific Conductance 

3. Total Organic Carbon (TOC) 

4. Total Organ Halogen (TOX) 

1 C. For Drinking Water Suitability 

1. Arsenic 

2. Barium 

3. Cadmium 

4. Chromium - Hexavalent 

- Total 

5. Fluoride 

6. lead 

7. Mercury 

8. Nitrate 

9. Selenium 

10. Silver 

11. Gross Alpha I 

12. Gross Beta 

13. Radium 

93 
-20- 



TABLE 4 (Con't.) 731 
1 4 .  Endrin 

15. Lindane 

16. Methoxychlor 

17. Toxaphene 

18. 2,4-D 

19. 2,4,5-TP 

20. Col i form Bacteria 

2 D. Site Specific Parameters 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Nickel 

Cyanide 

Copper 

Zinc 

Magnesi um 

Cal ci um 

Phosphorus 

Chlorobenzene 

Chl orodi bromomethane 

Chl oroethane 

2 - c h 1 oroe t hy 1 v i ny 1 

Chloroform 

Dichl orobromomethane 

Dichlorodifluoromethane 

Total Dissolved Sol ids (TDS) 

Total Potassium 

17. 

18. 

19. 

20. 

21. 

22 * 

23. 

24 .  

25. 

26. 

27. 

Chemical Oxygen Demand (COD) 

per Chloroethylene 

cis 1,2 Dichloroethylene 

Tri butyl phosphate 

Acrol ei n 

Acrylonotrille 

Benzene 

bi s (chl oromethyl ) Ether 

Bromof orm 

Bromodichloromethane 

Bromomethane 

28. Carbon tetrachloride 

29. Chloromethane 

30. 1,2 Dichlorobenzene 
I 

31. 1,3 Dichlorobenzene 

32. 1 , 4  Dichlorobenzene 
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Table 4 (Con’t.) 

1 

I 

I 

I 

33 * 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

1, 1  Dichloroethane 

1.2 Di chl oroethane 

1,l Dichloroethylene 

1,2 0ichl.oropropane 

1,2 Di chl oropropyl ene 

Ethyl benzene 

Methyl bromide 

Methyl chl ori de 

trans-1,2 Dichloroethylene 

E. Radionuclide 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Potassium 40 

Total Uranium 

Radium 226 

Radi um 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 
\ 

42. 

43. 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

1,3 D i  chl oropropene 

1,1,2,2 Tetrachloroethane 

Tetrachloroethylene 

Toul ene 

1,1,1 Trichloroethane 

1,1,2 Trichloroethane 

Trichloroethylene 

Trichlorofluoromethane 

Vinyl Chloride 

9. Cesium 137 

10. Strontium 90 

11. Ruthenium 106 

12. Neptunium 237 

13. Plutonium 238 

14. Plutonium 239 

15. Plutonium 240 

F. Schedule - Quarterly for one (1) year, semiannual thereafter ( o r p s  
necessary according to regulations). 

’Required for RCRA and analyzed for each sample. 

‘Not required for RCRA, but also analyzed f o r  each sample. 
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T A E L t  !I 731 

i 

A n a l y t i c a l  Methods and Detection L i m i t s  for Groundwater Samples 
Y a t t r  Our l l t y  Ind i ca to rs  

Pa r a m e t  e r D e t e c t i o n  Limit A n a l y t i c a l  & t h d * *  

Chloride 1 P p ”  325.3 
Iron 50 PPb 236.2 
Manganese 20 PPb 243.2 
Phenol I ( t o t a l  1 s PPb 420.3 
Sodium 50 PPb 273.2 
Sul f a t e  1.0 ppb 375.2 

0.1 std. /un i ts  150.1 - 
1 umho/cm 120.1 

PH 
S p e c i f i c  Conductance 

415.1 T o t a l  Organic Carbon (TOC) 1 PPb 
T o t a l  Organic Halogen ( T O X )  10 ppb 
Arsen ic  5 PPb 206.2 
Ra r i  urn 200 ppb 208.2 
Cadmi urn 2 PPh 213.2 
Chromium-Hexavalent 5 PPh 218.4 
Chromi urn- Tot a 1 5 PPb 218.2 
F l u o r i d e  10 PPb 340.2 
Lead 5 PPb 239.2 
Mercury 2 PPb 245.2 
N i t r a t e  ( a s  N) 20 PPh 352.1 
Sel e n  i urn 2.5 ppb 270.2 
Si 1 ver  30 PPb 272.2 
Gross alpha 15 p C i / l  900.0 
Gross beta 5 pCi/? 900.0 
Rad i  um 5 p C i / l  900.1 
Endr in  0.2 ppb 5 08 
L i ndane 0.2 pob 508 
Methoxychlor 0.2 ppb 608 
Toxaphene a.5 ppo 6 08 
2.4-0 0 . 2  Jpo 608 
2.4 , S - T P  S i  1 v e c  0.2 ODb 508 
C o l i f o r m  h c t e r i a  2/100 m l  
N icke l  5 PPO 249.2 
Cyani de 5 PPb 3 3 5 . 3  
Copper 25 PPb 220.2 

289. 2 
242.1 

Zinc 25 PPb 
Mdgnes i urn I O  pgb 
Ca 1 c i urn 50 Dps 215.1 

365 - 4  Phosphorus 29 PPh 
Total Dissol ved Sol i ds  (TDS) 10 PPb 

253.1 Tota l  Porass:w 53 pp:, 
F t 

Approved a n a l y t i c a l  method Q O t  ava i l ab le .  A n a l y s i s  oerformed accord:ny ’ 9  
genera l l y  3ccepted a n a l y t i c a l  procedures. 
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. .  

Chlorobenzene 
Chlorodi Oromomethane 
Chloroethane 
2-Ch 1 oroet hl vi ny I E ther 
Chloroform 
Dichlorobcomomethane 
Dichlorodifluoromethane 
Chemical Oxygen Demand (COD) 
per Chloroethlyene 
cis 1.2 Oichloroethylene 
Tr i bu ty l phosphate 
Acro 1 ei n 
Acrylonitrille 
Benzene 
bis (Ch1oromethyl)Ether 
Bromoform 
Bromodichloromethane 
aromome t hane 
Carbon tetrachl ori de 
Ch 1 oromethane 
1 ,2 Dichlorobenzene 
1 , 3  Di ch I orooenzene 
1,4 Dichlorobenzene 
1.1 Dichloroehtane 
1,2 Dichloroethane 
1.1 Dichloroethylene 
1 , 2  DichlorQpropane 
1.2 dlchloropropylene 
Etnylbenzene 
Methyl bromide 
Met hy 1 cn I or; de 
rrdns 1,2 J! cn 1 oroethy lene 
1 ,3 0:  chloropropene 
1,1 ,2 ,2  Tetrachloroethane 
Tetrachloroetnylene 
1, I, 1 Trl cn 1 oroethane 
1, I ,2  Tri cnl w o e t h a n e  
Tricnlorootnylene 
T r i  ch 1 orof lr1oromethane 
V"Iy l  Chlor!de 

Detection L i m i t  

2.0 ppb 
2.0 ppb 
2.1) ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 

2.0 ppb 
2.0 ppb 

2.0 ppb 

2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppb 

2.0 ppb 
2.0 ppb 
2.0 ppb 

2.0 ppb 
2.0 ppb 
2.0 ppb 
2.0 ppo 
2.0 ppo 
2.0 ppb 

2.0 ppb 
2.1) ppo 
2 . 0  ppo 
2.0 ppo 
2.0 ppo 
2.0 ppo 
2 . d  ppo 
2.0 ppo 
2.0 ppo 
2.u ppo 
2.0 ppo 

10 PPb 

2.0 ppb 

2.0 ppo 

2.0 ppb 

2.0 ppo 

2.0 ppb 

Analytical nethad 

16 24 
1624 
1624 
1624 
1624 
1624 
1624 
405.1 

1624 
* 
t 

5 

16ZJ 

1b24 
1624 
1624 
1624 
1624 
1625 
1b25 
1625 
1b24 
1624 
162J 
\ ! j ? * A  

: 3 ;[ 2 

! o i  
l d i l  
10d-1 

:9:2 
:.,?A 
13:' 

1 5 2 3  
1621 
1523 
1524 

* 

. 

. . .  

97 
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T A U L t :  7 731 

i 

Param t e r 

Cesium 137 
Strontium 90 

Ruthenium 106 

Neptunium 237 
Plutonium 239 
Plutonium 240 

Potassium 40 

Radium 226 
Radium 228 
Technetium 99 
Thorium 228 
Thorium 23U 

Thorium 232 
Urani um 233/234 

Uranium 235 

I 

! 

Detection l i m i t  Analytical Nethod 

5 pCi/l 
5 pCi/l 
5 pCi/l 
5 pCi/l 
5 pCi/l 
5 pCi/l 
5 pCl/l 
S pCi/l 
5 pCi/l 
5 pCi/l 
5 pCi/l 
5 pCi/l 
5 pCi/l 

5 pCi/l 
5 pCi/l 

901 .Q 
905 .O 

m 

YU3.1 

904 .O 

t 

8 

1. 

8 

8 

98 
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6.0 Chain o f  Custody Control 

A chain-of-custody control program i s  employed in order to provide for trac ncj 

o f  possession and handling of individual samples from the field collect on 

through laboratory analysis. The various components o f  that program are 

s umma r i zed be 1 ow. 

6.1  Sample Labels 

In order to avoid misidentification of the sample containers, each container 

has an adhesive label 'attached which indicates the sample identification 

. number (well number), date and time of collection, and identification o f  the 

facility from which the sample was taken. 

6.2 Sample Seals 

A s  each thermal cooler is filled with sample bottles it is sealed by placing 

an adhesive band entirely around the cooler. This seal is then signed by the 

member of the collection team emplacing it. The seal is placed and signed 

such that opening of the cooler will result in obvious d sruption o f  the seal. 

i 

' 

6 . 3  Chain-of-Custody Records 

In order to establish the documentation necessary to trace sample possession 

from time o f  collection, chain of custody information is recorded for each 

sample on a standard Chain-of-Custody form. 

! 
These data includes: 

o Sample 1 .D .  number 

o Reason for sampling 

,) o Witnesses 
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73.1 
o C o l l e c t i o n  Procedure 

o Method of P r e s e r v a t i o n  

o Name, S i g n a t u r e ,  and A f f i l i a t i o n  of  each person t a k i n g  

p o s s e s s i o n  o f  sample 

o Date  and time o f  each t r a n s f e r  

o Purpose of each t r a n s f e r  

o Other pertinent remarks 

An example of the Chain-of-Custody r eco rd  p r e s e n t l y  i n  use i s  provided i n  

F i g u r e  2 .  

6 .4  F i e l d  Sampling Records 

I R  In a d d i t i o n  t o  the Chain-of-Custody forms, a d d i t i o n a l  d a t e s  r e g a r d i n g  the 

c i r c u m s t a n c e s  of sample c o l l e c t i o n  a r e  r eco rded  i n  the F i e l d  Sampling Records.  

These were d i s c u s s e d  i n  S e c t i o n  3.2. 
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Re f e r e  n c c I, 

1 .  Manual of Ground Water Sampling Procedures, 1981, Marion R .  S c a l f ,  James 

F. McNabb, William 3 .  Dunlap, Roger L .  Cosby, John Fryberger,  NWWA/EPA 

S e r i e s .  

2 .  Procedures Manual f o r  Ground Water Monitoring a t  Sol id  Waste Disposal 

F a c i l i t e s ,  USEPA, 1980 iYSW-611. 

3. USEPA, 1983, Methods For Chemical Analysis  O f  Water and Wastes, 

Publ ica t ion  Number 600/4-79-020. 

4 .  USEPA, 1980, Prescr ibed Procedures f o r  Measurement of Radioac t iv i ty  i n  

Drinking Water, Publ ica t ion  Number 600/4-80-032. 

5. Howard Labora tor ies ,  Inc. 1986, Q u a l i t y  Assurance/Qual i t y  Control Program, 

i Pubi ica t ion  Number H L I - Q C - E F .  

6 .  USEPA, 1986, RCRA Groundwater Monitoring Technical Enforcement Guidance 

Document (TEGD), OSWER-9950.1. 
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NOTES 

NO Not de tec ted  

NA Not Analyzed due t o  l abora to ry  e r r o r  

( 1 )  Average of four tests 
(2) pi1 results in  s tandard  u n i t s  

(3 )  Conductivity r e s u l t s  i n  umhos/cm 

( 4  ) Concentrations repor  tecl i n ppb 

( 5 )  Resul t s  i n  pCi/l 

( 6 )  Taken from 4 0  CFR P a r t  1 4 1  N a t i o n a l  I n t e r i m  Pr imary  Drinking 

Water Regulations -Subpart  B - Maximum Contaminant  L e v e l s ,  J u l y  

1 ,  1384. 

( 7 )  Taken from 4 0  CFR 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 Contaminant  

Level s.  

High counts did not  y i e l d  any individual  e l e n e n t s  using a 4096 

channel analyzer .  These 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 es  

( 5 )  

( 9 )  Taken from D O E  O r d e r  5480.1A: Limit  f o r  Release t o  R e s t r i c t e d  

and Unres t r ic ted  Areas. 

(10) Standard i s  f o r  Radiuiii -226 P lus  Rad 

( 1 1 )  Reported i n  per 100 in1 

112)  Takcn froiii World llcal t h  Organizat ion 

urn -228. 

European Standards ,  1970- 
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731 
NOTES 

Ni l  Not Detected 
NA Not Anal.yzed (See p a g e  3-4  for  e x p l a n a t i o n )  
( 1 )  Averaqe  of  f o u r  tests 
(2) pH r e s u l t s  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  r e s u l t s  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) R e s u l t s  i n  p C i / l  
(6) Taken f rom 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  P r i n k . i n g  

Water R e g u l a t i o n s  - S u p p o r t  f? - MJximi im Contani indnt  L e v e l s ,  

Taken from 4 0  CFR P a r t  143 N a t i o n a l  S e c o n d a r y  I k 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  - S e c o n d a r y  Maxiniutn C o n t a m i n a n t  
Levels - 
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 c w n t s  u s i n g  a 

These l e v e l s  arc due t o  solids o n l y  
i n  t h e  s a m p l e s .  

(9) T a k e n  f rom DOE O r d e r  5 4 8 0 . 1 A :  L i m i t  for- I ~ c l c ~ ~ s c  t o  Rc- 
s t r i c t e d  a n d  U 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  fo r  Radium -226 P l u s  Radium -2211. 
(11) R e p o r t e d  i n  per  100 m l  
(12) 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  froill \ . Jor ld  I l e a l  t h  

O r g a n i z a t i o n .  1970 E u r o p e a n  S t a n d a r d s -  N a t i o n a l  P r i m a r y  
P r i n k i n g  Water  R e g u l a t i o n  for gross  b e t a  is 4 tnR/year.  

J u l y  1 .  1984- 
( 7 )  

(8) 
, 4096 c h a n n e l  a n a l y z e r .  
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NOTES 731 
P 

Not Detected 

Not Analyzed 

Average of f o u r  t e s t s  

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

Conduct iv i ty  r e s u l t s  i n  umhos/cm 

Concentrations repor ted  i n  ppb 

Resul ts i n  p C i / l  

Taken f rom 40 CFR P a r t  141 N a t i o n a l  I n t e r i m  Pr imary  Dr ink ing  

Water Regulat ions - Subpart B - Maximum Contaminant Leve ls ,  J u l y  

1, 1984. 

Taken f rom 40 CFR 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 contaminant  

Levels. 

H i g h  counts  d i d  n o t  y i e l d  any i n d i v i d u a l  elements us ing  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. 

Standard i s  for Radium -226 Plus Radium -228 
' (10) Reported i n  per  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  from Wor ld  H e a l t h  

Organization, 1970 European Standards. Nat ional  Primary Dr ink ing  

Water Regulat ion f o r  gross beta i s  4 mR/year. 

(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, h a t ,  Th-228, 

Th-230, Th-232, Tc-99, Cs-137, S r - 9 0 ,  Ru-106, Np-237, Pu-238, 

Pu-239, Pu-240, 
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e '  731  

NOTES 

( 7 )  

Not Uetected 

Not Analyzed 

Average o f  f o u r  t e s t s  

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

Conduct iv i t y  r e s u l t s  i n  umhosjcm 

Concent r a t i  ons repor ted i n  ppb 

Resul ts i n  p C i / l  

Taken from 4U CFH Par t  141 Nat ional  l n t e r i m  Primary Dr ink iny  

Water Regulat ions - Subpart B - Maximum Contaminant Levels, 

Ju l y  1 ,  1984. 

Taken from 40 CFR Par t  143 Nat ional  Secondary Ur ink ing  Water 

Regu 1 a t i  ons - Sect i on 143 -3 - Secondary Maximum contami nant 

Levels. 

High counts d i d  no t  y i e l d  any i n d i v i d u a l  elements us ing  a 4096 

channel analyzer. These leve ls  a re  due t o  s o l i d s  on ly  i n  t h e  

s amp 1 es . 
Standard i s  f o r  Radium -226 Plus Radium -228 

Reported i n  per  1UO m l  

Maximum Permiss ib le  A c t i v i t y  taken f rom World Heal th  Organi- 

zat ion,  197U European Standards. Nat iona l  Primary Ur ink ing  

Water Regulat ion f o r  gross beta i s  4 mR/y.ear. 

Radionucl ide Scan inc ludes ana lys i s  f o r  K-40, Unat, Th-228, 

Th-230, Th-Z32, Tc-99 Cs-137, Sr-90, Ku-106, Np-237, Pu-238, 
i 

Pu-239, Pu-240, 

WMCO S p l i t  Sample - Analyzed f o r  Uranium a t  t he  FMPC; Resul ts  

i n  m y / l .  

! 4 0 1  
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( 7 )  

(14)  

Not Detected 

Not Analyzed 

Average of f o u r  t e s t s  

pH r e s u l t s  i n  s tandard u n i t s  

C o n d u c 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 h  ppb 

Resu l ts  i n  p C i / l  

Taken f rom 40 CFR P a r t  141 Nat iona l  I n t e r i m  Pr imary D r i n k i n g  

Water Regulat ions - Subpart B - Maximum Contaminant Levels ,  

J u l y  1, 1984. 

Taken f rom 40 CFR P a r t  143 N a t i o n a l  Secondary D r i n k i n g  Water 

Regulat ions - Sect ion  143.3 - Secondary Maximum contaminant 

Levels.  

High counts 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  are due t o  s o l i d s  o n l y  i n  t h e  

samples. 

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

Reported i n  p e r  100 m l  
Maximum Permiss ib le  A c t i v i t y  taken f r o m  World H e a l t h  Organi-  

z a t i o n ,  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 ion  f o r  gross b e t a  i s  4 mR/year. 

Rad ionuc l ide  Scan i n c l u d e s  a n a l y s i s  f o r  K-40, Unat, Th-228, 

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

WMCO S p l i t  Sample - Analyzed f o r  Uranium a t  t h e  FMPC; Resu l ts  

i n  mg/l. 

Taken f rom World Hea l th  O r g a n i z a t i o n  European Standards, 1970. 

PU-239, PU-240. 

4.! d 



Standards 

P r i m a r y  (6) Secondary ( 7 )  Recommended (14) 

Chl o r i  de 
I r o n  
Man ga nes c 
Phenol s 
Sod i urn 
Su l fa te  

250 
0 .3  
0.05 - 
--- 
--- 
250 

0.05 
0'. 05 
1.0 

0.010 
--- 

--- 

S i  1 ver 
Arsenic 
Barium 
Cal c i  urn 
Cadmi urn 
Cyani de 
Ch romi urn 
- Total  
- Hexavalent 

Copper 
F1 uor ide  
Mercury 
Potass i urn 
Magnes i urn 
Nickel  
N i t r a t e s  
Lead 
Phosphorus, 

t o t a l  
Selenium 
Zinc 
T.D.S. 
C.O.D. 
pH-lab (1 )  ( 2 )  
Conduct iv i ty -  

.. _ A  

--- 
5.0 
500 
--- 
6.5-8.5 

l a b  (1) ( 3 )  
T.O.C. 
T.O. x. 
Col i form ( 10) 
Lindane (4) 
Endr in  (4) 
Methoxychlor (4)  
Toxaphene ( 4 )  

2,4 ,5-TP,  Si l vex  

Gross Alpha (5 )  
Gross Beta ( 5 )  
Radium, Total  ( 5 )  
Radionucl i d e  

Scan ( 5 )  (12)  

2,4-0 (4)  

( 4 )  
VOC'S ( 4 )  - -- 

15 
30 (11) 

5 ( 9 )  




