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1.0 INTRODUCTION - 
- 

- 

A s  p a r t  o f  a c o n t i n u i n g  KCRA ground water  m o n i t o r i n y  compl iance 

e f f o r t ,  t h e  Second Round o i  q u a r t e r l y  y r o u n d  w a t e r  samp les  w e r e  - 

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

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  Ohio, on May 1 Y  and  2 0 ,  

1Y86. 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  opera ted  f o r  

t h e  Oepartment o f  Eneryy (UUE) by t h e  Westinyhouse M a t e r i a l s  Company 

o f  d h i o  (WMCd). The r e s u l t s  o f  t h e  Round 2 sampl iny a r e  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 wa te r  sampl iny 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 descr ibed below: 

o Phase 1 o f  Round I was p e r f o r m e d  on Augus t  I ,  1 Y 8 S .  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  y 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 Uames l(r Moore 
r e p o r t  da ted  December l Y ,  1986 (Reference 1) .  

o Phase 2 of Round 1 was completed t h r e e  weeks l f a t e r  On, U'uiyu~st 

2 7 ,  1985.  Seven we1 I s  c o m p l e t e d  i n  t h e  sand and g r a v e l  

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

i n  a Uames X Moore r e p o r t  dated December 2U, l Y 8 S  (Reference 

2) .  

o Phase 3 o 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 ,  1Y86 and 

i n v o l v e d  t h e  sampl iny 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 y  

w d l s .  R e s u l t s  f rom t h i s  e f f o r t  p resented  and d iscussed i n  a 

Uames X Moore r e p o r t  dated May 6, l Y t s 6  (Reference 3 ) .  

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  

t h r e t !  phases o f  Round I and o t h e r  Rounds can be made t o  e s t i m a t e  

r e l a t i v e  changes i n  o v e r a l l  yround water  q u a l i t y .  
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Round 2 R 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 and i s  t h e  
.- 

s u b j e c t  o f  t h i s  repo r t .  

Round 3 and 4 RCKA sampl ing were - completed i n  l a t e  August and mid 

November, 1986 r e s p e c t i v e l y .  T h i s  i s  i n  conformance w i t h  t h e  q u a r t e r -  

l y  f i r s t  y e a r  s c h e d u l e  requirements o f  40 CFR P a r t  264. Samples a r e  

c u r r e n t l y  undergoing l a b o r a t o r y  ana lys i s .  

1-2  
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2 .o - 
GROUND WATER MONITORING __ 

736 

The ground water  m o n i t o r i n g  per fo rmed 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 g u l a t e d  h a z a r d o u s  and r a d i o n u c l i d e  

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

s t u d y  by Dames & Moore  ( R e f e r e n c e  4) h a s  i n d i c a t e d  t h a t  u ran ium 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  

back g r ou nd . 

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

than  uranium) have en te red  t h e  ground water ,  a t o t a l  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  t w o  d i s t i n c t  

w a t e r  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 r a v e l  a q u i f e r .  The s h a l l o w  t i l l  s y s t e m  i s  m o n i t o r e d  by 

w e l l s  MW-12, MW-TP19, MW-TP20, MW-TP21, MW-TP22 and U S - I A .  The  

remain ing  35 w e l l s  a l l  a r e  completed i n  t h e  sand and g r a v e l  a q u i f e r .  

The sand and y r a v e l  a q u i f e r  w e l l s  a r e  completed a t  v a r i o u s  depths i n  

o r d e r  

i dent  

2.1 

t o  p r o v i d e  i n f o r m a t i o n  on t h e  p o t e n t i a l  v e r t i c a l  movement of  

f i e d  above background c o n s t i t u e n t s .  

S e l e c t i o n  o f  Background We1 1s 

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 i t y  a t  R C K 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  

upq rad ien 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 -  

ed i n  t h e  same hyd rogeo loy i c  u n i t  as t h e  downgrad ien t  w e l l s .  A t  t h e  

FMPC t h i s  p r .ocedure  was f o l l o w e d  i n  s e l e c t i n g  a background 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  bur; 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  

backy.roun.d w e l l s ,  a b a s i c  u n d e r s t a n d i n g  of  t h e  r e y i o n a l  geoloyy i s  

2 - 1  
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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 f  s i t e  geology may be found 

i n  Reference 4. 
- 

- 

The sand and y 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. Th is  Trough i s  an east -west  t r e n d i n g  subsur face  f e a t u r e  

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

c o r r e s p o n d s  rough ly  w i t h  t h e  n o r t h e r n  boundary o f  t h e  FMPC. N o r t h  o f  

t h e  Trough, t i  11 i s  depos i ted  d i  r e c t l y  on bedrock. 

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

screened i n  t h e  g l a c i a l  t i l l  and w e a t h e r e d  b e d r o c k .  I t  i s  l o c a t e d  

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

about 5UU f e e t  n o r t h  o f  t h e  P l a n t  P r o d u c t i o n  Area.  The w a t e r  l e v e l  

e l e v a t i o n s  i n  t h i s  u p g r a d i e n t  w e l l  a re  more t h a n  2U 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 o m  o n - s i t e  sources of  waste. 

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

shou ld  have been p laced u p g r a d i e n t  ( n o r t h )  o f  t h e  waste d i s p o s a l  area. 

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

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

chemis t ry  o f  yround water  i n  t h i s  t i l l  may be q u i t e  d i t 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 y rave l .  Ground w a t e r  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 y r a v e l .  I f  a w e l l  completed i n  t h e  c l a y  was 

used as t h e  backyround w e l l  f o r  t h e  sand and y r a v e l  a q u i f e r ,  n o n -  

r e p r e s e n t a t i v e  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  t o r  

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

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

r e p r e s e n t a t i v e  o f  backyround water  q u a l i t y ,  a nearby water  supp ly  w e l l  

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

Southwestern Ohio Water Company operates a we1 I which i s  Comp le ted  i n  

, 

a 
j 

I 

! 

i 
1 

I 
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t h e  sands  and g r a v e l s  of t h e  New Haven Trouyh, app rox ima te l y  one m i l e  

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

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  wa te r  f r o m  SW-2 w i l l  be  more 

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 wa te r  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  o f  t h e  

sand and grave l  a q u i f e r .  

. -  

Samples of t h e  g r o u n d  w a t e r  w e r e  t a k e n  on  May 19 and 20, 1986 

u s i n g  t h e  s a m p l i n y  p r o c e d u r e s  o u t l i n e d  i n  t h e  r '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 t h e n  s e n 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 y  t o  USEPA-approved 

p r o t o c o l s  and p r o c e d u r e s  (Reference 5 ) .  Tes ts  were per fo rmed f o r  95 
s p e c i f i c  parameters i n c l u d i n g  numerous i ons ,  meta ls ,  o r g a n i c  compounds 

and r a d i o n u c l i d e s .  A l i s t  o f  t h e  p a r a m e t e r s  t h a t  were ana lyzed i s  

i n c l u d e d  i n  Appendix 1 (Tab le  3).  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  T a b l e s  3.1.-3.4. A copy o f  t h e  

L a b o r a t o r y  D a t a  Shee ts  i s  p r o v i d e d  i n  A p p e n d i x  2. F o r  ease of  

r e a d i n y ,  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  Tab les  3.1.-3.4. Appendix 3 c o n t a i n s  a copy o f  t h e  C h a i n  

o f  Custody form f o r  t h e  Round 2 samples. 

U n t i l  a l l  f o u r  rounds o f  sampl ing  have been performed, t r e n d s  and 

v a r i  a b i  1 i t y  i n  t h e  a n a l y t i c a l  r e s u l t s  cannot be c a l c u l a t e d .  S t a t i s t i -  

c a l  comparisons o f  t h e  r e s u l t s  ( S t u d e n t  t - t e s t s )  w i  11 b e  p e r f o r m e d  

when t h e  f o u r  rounds o f  a n a l y t i c a l  d a t a  a r e  a v a i l a b l e .  However, based 

on t h e  r e s u l t s  o f  t h i s  f i r s t  round o f  s a m p l i n g ,  s e v e r a l  p r e l i m i n a r y  

obse rva t i ons  can be made. 

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  w a t e r  c o u l d  n o t  be measured  due t o  

t h e  w e l l  I s  c o n s t r u c t i o n .  Measurements from Round 2 sampl ing  (Tab le  

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

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

2-3 
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2.0 GROUND WATER MONITORING - 
736 

The ground water monitoring performed as part of t h i s  project was 
i n i t i a t e d  t o  c h a r a c t e r i z e  ground water q u a l i t y  a t  -the 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  regulated hazardous and rad ionucl ide  
constituents which may be present  i n  t h e  ground-water. A previous 
s t u d y  by Dames & Moore (Reference 4 )  h a s  indicated tha t  uranium i s  
present i n  portions of the s a n d  a n d  gravel a q u i f e r  a t  l e v e l s  above 
back g rou nd . 

To a s s i s t  i n  i d e n t i f y i n y  i f  R C K A  regulated consti tuents (other 
t h a n  uranium) have entered the ground water, a t o t a l  of forty-one ( 4 1 )  

on and  o f f - s i t e  wel l s  were se l ec t ed  f o r  sampling. The location of 
each well i s  s h o w n  on Figure 2 - 1 .  The wel l s  monitor two d i s t i n c t  
water bearing u n i t s ;  a shallow clayey t i l l  layer and  an underlyiny 
sand  and gravel a q u i f e r .  The shallow t i l l  system i s  monitored by 

wel l s  MW-12, MW-TP19,  MW-TP2U,  M W - T P 2 1 ,  MW-TP22 and O S - I A .  The 
remaininy 35 wells a l l  are completed i n  the sand a n d  yravel a q u i f e r .  
The sand a n d  yravel aquifer wells are completed a t  various depths i n  

order t o  provide information on t h e  p o t e n t i a l  v e r t i c a l  movement o f  

ident i f ied above background constituents. 

2.1 Selection of Background Wells 

Charac t e r i za t ion  of background water q u a  i t y  a t  R C R A  related 
f a c i l i t i e s  u s u a l l y  i s  performed by sarnpliny a well hydrau l i ca l ly  
upyradient of the waste disposal area. The well j typically complet- 
ed i n  the same hydrogeoloyic u n i t  a s  the downyradient w e l l s .  A t  t h e  
FMPC t h i s  procedure was followed i n  selectiny a background well f o r  
monitoring the glacial  t i l l  b u t  n o t  for the S a n d  a n d  gravel aqu i f e r .  
T h i s  was because of the geoloyy of the s i t e .  

I n  order  t o  d i scuss  t h e  r a t i o n a l e  f o r  t h e  s e l e c t  
background we1 Is, a b a s i c  understanding of the reyional 

on of . t h e  
geology i s  
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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 f  s i t e  geology may be found 

i n  Reference 4. 
- 

- 

The sand and y 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 Trouyh. T h i s  Trough i s  an east-west t r e n d i n g  subsur face f e a t u r e  

w h i c h  has been f i l l e d  w i t h  a l l u v i a l l y  d e p o s i t e d  sands and g r a v e l s  

which a re  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. Nor th  o f  

t h e  Trough, t i  11 i s  depos i ted  d i  r e c t - l y  on bedrock. 

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

screened i n  t h e  g l a c i a l  t i l l  and w e a t h e r e d  b e d r o c k .  I t  i s  l o c a t e d  

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

about 5UU fee 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  A r e a .  

e l e v a t i o n s  i n  t h i s  u p y r a d i e n t  w e l l  a re  more than  2U 

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  

l o w  w e l l s  and i s  

The w a t e r  l e v e l  

f e e t  h i y h e r  than  

en  t s hou 1 d hy  - 
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 rom o n - s i t e  sources of waste. 

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

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

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

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

chemist ry  o t  yround water  i n  t h i s  t i l l  may be q u i t e  d i t f e r e n t  t h a n  

t h a t  o f  g round  w a t e r  i n  t h e  sand and g rave l .  Ground wa te r  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  concent r a t i o n s  of  many c o n s t  1 t u e n t s  

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

used as t h e  backy 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  t o r  

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

S i n c e  an u p g r a d i e n t  we1 I s c r e e n e d  i n  t h e  t i  I I m i g h t  n o t  be 

r e p r e s e n t a t i v e  o f  background water  qua I i t y ,  a nearby water  supply we I I 

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 y r o u n d  y r o u n d  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  
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. _ _  

t h e  sands and g rave ls  of t h e  New Haven Trouyh, approx imate ly  one m i l e  

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

a d j a c e n t  g round  w a t e r  f l o w  regime,  t h e  wa te r  f rom SW-2 w i l l  be more 

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  o f  t h e  

sand and grave l  aqu i fe r .  

Samples of t h e  g r o u n d  w a t e r  w e r e  t a k e n  on May 19 and 2U, 1Y86 

u s i n g  t h e  s a m p l i n y  p r o c e d u r e s  o u t l i n e d  i n  t h e  “ K C K A  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 t h e n  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 r o c e d u r e s  (Reference 5 ) .  Tes ts  were per formed f o r  95 

speci  f i  c parameters i n c l u d i  ng numerous i ons, meta I s, 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  3) .  The compounds t h a t  were de tec ted  i n  

t h e  sampled  w e l l s  a r e  i n c l u d e d  i n  T a b l e s  3.1.-3.4.  A copy o f  t h e  

L a b o r a t o r y  U a t a  Shee ts  i s  p r o v i d e d  i n  A p p e n d i x  2.  F o r  ease of 

r e a d i n y ,  t h e  v o l a t i l e  o r y a n i c  compounds n o t  de tec ted  have n o t  been 

i n c l u d e d  i n  Tables 3.1.-3.4. Appendix 3 con ta ins  a copy o f  t h e  C h a i n  

o f  Custody f o r m  f o r  t h e  Round 2 samples. 

U n t i l  a l l  f o u r  rounds o f  sampl iny have been performed, t rends  and 

v a r i a b i l i t y  i n  t h e  a n a l y t i c a l  r e s u l t s  cannot be ca l cu la ted .  S t a t i s t i -  

c a l  comparisons o f  t h e  r e s u l t s  ( S t u d e n t  t - t e s t s )  w i  11 b e  p e r f o r m e d  

when t h e  f o u r  rounds o f  a n a l y t i c a l  da ta  a r e  a v a i l a b l e .  However, based 

on t h e  r e s u l t s  o f  t h i s  f i r s t  round o f  s a m p l i n y ,  s e v e r a l  p r e l i m i n a r y  

observa t ions  can be made. 

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

some w e l l  l o c a t i o n s  t h e  depth t o  wa te r  c o u l d  n o t  b e  measured due t o  

t h e  w e l l ’ s  c o n s t r u c t i o n .  Measurements f ro in  Round 2 sampl ing (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 o u r  map f o r  

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

3.0 WATER QUALITY - 

- 

The ground-water  sampl ing d a t a  f rom t h e  FMPC has been reviewed t o  

r e f l e c t  t h e  f a c t  t h a t  t h e r e  a r e  two hydrogeo' log ic  sys tems  i d e n t i f i e d  

a t  t h e  s i t e ;  t h e  s h a l l o w  t i l l  and t h e  u n d e r l y i n g  s a n d  and y r a v e l  

a q u i f e r .  There a r e  s i x  w e l l s  c o m p l e t e d  ( s c r e e n e d )  i n  t h e  t i l l  and 

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

r e s u l t s  f rom t h e  sha l l ow  ( t i - I  I ) and deeper (sand and y r a v e l )  w e l l s  a r e  

dered separa te l y .  cons 

3 . 1  Shal low ( T i l l )  Ground-Water Quality 

S i x  w e l l s  screened i n  t h e  t 

work .  These a re  MW-12, MW-19TP 

A rev iew o f  t h i s  a n a l y t i c a l  da ta  

'I1 were samp led  as p a r t  o f  Round 2 

MW-ZUTP, M W - Z l T P ,  MW-22TP and US-la. 

(See Table 3,.1) i n d i c a t e s  t h a t :  

o No VOCs o r  p e s t  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  g l a c i a l  

t i l l  w a t e r  b e a r  n y  zone. I t  s h o u l d  be n o t e d  t h a t ,  due t o  

1 abo ra to ry  e r r o r  TOX and p e s t i  c i  de /he rb i  ci'de a n a l y s i s  a re  n o t  

a v a i l a b l e  f o r  we1 I MbJ-IYTP and MW-21TP. However, TUC analyses 

do n o t  i n d i c a t e  t h e  p r e s e n c e  o f  t hese  t y p e s  o f  c o n s t i t u e n t s  

and they  have n o t  been de tec ted  i n  p rev ious  sampl iny e f f o r t s .  

o R a d i o n u c l i d e s  were n o t  de tec ted  i n  w e l l s  MW-I2 ( u p y r a d i e n t ) ,  

MW-2UTP (southwest o f  p r o d u c t i o n  a rea )  and OS- la  ( o f f - s i t e ) .  

T h i s  i s  c o n s i s t e n t  w i t h  d a t a  g a t h e r e d  i n  e a r l i e r  sampl iny 

e f f o r t s .  I n  M W - l Y T P ,  MW-Z lTP ,  and MW-ZZTV, yross alpha, yross 

b e t a  and r a d i  um c o n c e n t  r a t i o n  were d e t e c t e d  which exceeded 

USEPA d r i n k i n y  w a t e r  s t a n d a r d s .  These r e s u  I t s  c o n t i n u e  t o  

s u p p o r t  t h e  Round 1 Phase 3 conc lus ion  (Reference 3 )  t h a t  t h e  

c a t o r  t h a t  P i t  4 may presence o f  these const 

be i n f l u e n c i n g  t h e  shal  

t u e n t s  i s  an i n d  

ow ground water.  
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- 

o C o l i f o r m  exceeded s t a n d a r d s  i n  OS- la ,  MW-20TP and MW-22TP.’ 

Given t h e  l o c a t i o n  o f  two o f  t h e s e  w e l l s  ( i n  f o r m e r / c u r r e n t  

cow g r a z i n g  a r e a s )  and t h e  near s u r f a c e  n a t u r e  o f  t h i s  wa te r  

b e a r i  ng zone, h i g h  c o l  i form l e v e l s  a r e  n o t  unusual. 

- _ _  

o I r o n ,  manganese, and T D S  were e l e v a t e d  i n  a l m o s t  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  t h e  background w e l l  and o f f - s i t e  

we1 1. These concen t ra t i ons  a r e  p robab ly  i n d i c a t i v e  o f  o v e r a l l  

r eg iona l  water  q u a l i t y  f o r  t h i s  water  b e a r i n g  zone and a r e  n o t  

r e l a t e d  t o  FMPC waste management a c t i v i t i e s .  

o I n  w e l l  MW-19TP an e l e v a t e d  c h l o r i d e  c o n c e n t r a t i o n  was 

d e t e c t e d .  E leva ted  s u l f a t e  concen t ra t i ons  have been r e p o r t e d  

i n  w e l l s  MW-lgTP, MW-21TP and MW-22TP. N i t r a t e  l e v e l s  were  

r e p o r t e d  as e l e v a t e d  o n l y  i n  w e l l  MW-22TP. As w i t h  r a d i o -  

nuc l ides ,  t h e  presence o f  these c o n s t i t u e n t s  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. 

o The concent r a t i o n s  o f  o t h e r  meta ls  (1  ead, hexava len t  chromium, 

e t c . )  and w a t e r  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 below o r  w i t h i n  d r i n k i n g  water  standards. 

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

d u c t i o n  Area 

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, t h e  sand and grave 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 .  A n a l y t i c a l  r e s u l t s  o f  ground 

w a t e r  samples f r o m  t h e s e  w e l l s  ( s e e  T a b l e  3.2) d e m o n s t r a t e  t h e  

f o l  1 owi ng: 

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 de tec ted  i n  12 ou t  o f  

t h e  14 w e l l s  m o n i t o r e d .  4.4 ppb o f  t r i c h l o r o e t h e n e  w a s  

d e t e c t e d  i n  MW-4 and 4.06 ppb o f  2,4-0 and 0.694 ppb o f  

2,4,5-TP S i l v e x  were de tec ted  i n  MW-8s. B o t h  t h e  2,4-D and 

2,4,5-TP S i l v e x  concen t ra t i ons  were below EPA Pr imary  D r i n k i n g  

Water Standards o f  10 pph. Th is  i s  t h e  f i r s t  t i m e  t h a t  t h e s e  
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p a r a m e t e r s  h a v e  been de tec ted  i n  these  w e l l s  and conclus i -ons-  

cannot be reached a t  t h i s  t i m e  as t o  t h e  s i g n i f i c a n c e  o f  t hese  

c o n c e n t r a t i o n s .  These w e l l s  w i l l  con t i nue  t o  be mon i to red  f o r  

these parameters. 

o R a d i o n u c l i d e s  were n o t  de tec ted  i n  8 o f  t h e  14 w e l l s  rnoni tor -  

ed. I n  w e l l s  l U ,  13d, 19d and 22s s l i y h t l y  e l e v a t e d  a c t i v i t i e s  

o f  g r o s s  b e t a  were  d e t e c t e d  ( r a n y i n g  f r o m  5 .31  pC i /L  t o  7 3  

pCi /L ) .  However, no  assoc ia ted  be ta  e m i t t e r s  were found i n  t h e  

r a d  s c a n  and t h e s e  a c t i v i t i e s  a r e  p r o b a b l y  assoc ia ted  w i t h  

s o l i d s ,  i n  t h e  samples (see no te  8-Table 3.2). M o n i t o r  w e l l s  

1Ys and 21s  r e p o r t e d  h i g h  a c t i v i t i e s  o f  y ross  alpha, gross 

beta,  and radium. As p r e v i o u s l y  d iscussed (Reference 3 ) ,  t h i s  

i s  an i n d i c a t o r  t h a t  P i t  4 may be i n f l u e n c i n g  t h e  sand and 

y r a v e l  a q u i f e r .  However, m i g r a t i o n  pa thways  and s o u r c e  

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

o f  t h e  ongoiny Rl /FS program. 

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  I d ,  4 and 

8s. A l l  t h r e e  o f  t hese  w e l l s  a r e  open t o  t h e  a tmosphere  and 

c o l i f o r m  may be present  as a r e s u l t  o f  b a c t e r i a  growth on t h e  

w e l l  cas ing  and/or  assoc ia ted  pumps and p i p i n g .  

o Manyanese and Pheno l  s c o n c e n t  r a t  i on exceeded  recornmended 

standards i n  10 we1 1s and 8 we1 I s  r e s p e c t i v e l y  o f  t h e  14 w e l l s  

mon i to red  i n  t h e  a q u i f e r .  These parameters a l s o  were repo r ted  

as exceeding SDWS i n  t h e  u p g r a d i e n t  w e l l  ( S W - 2 )  and may be  

r e f l e c t i v e  o f  r e y i  onal  water  qual  i t y  . 

o TUS concen t ra t i ons  i n  MW-5 exceeded recommended s t a n d a r d s  f o r  

t h e  f i r s t  t i m e .  T h i s  w e l l  w i l l  c o n t i n u e  t o  be mon i to red  f o r  

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

t r e n d  i n  t h e  data.  I n  w e l l s  lYs ,  lYd,  Zls and 22s  ( a l l  around 

P i t  4 )  TUS cont inues  t o  exceed recommended s t a n d a r d s  by v e r y  

h i g h  amounts. T h i s  i s  a n o t h e r  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  ny t h e  sand and grave l  a q u i f e r .  
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o N i t r a t e  exceeded USEPA Pr imary D r i n k i n g  Water Standards (PUWS) 

i n  w e l l s  lYs, 21s, 22s. Th-ese da ta  ( f rom w e l l s  l o c a t e d  a r o u n d  

P i t  4 )  a l s o  i n d i c a t e  t h a t  P i t  4 i s  p&s i -b l y  l e a c h i n g  i n t o  t h e  

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

o I t  should be no ted  t h a t  n i t r a t e ,  TUS and s u l f a t e  a l s o  exceeded 

standards i n  m o n i t o r  w e l l  1U. T h i s  w e l l ,  l o c a t e d  some 8UU 

f e e t  t o  t h e  eas t  o f  P i t  4 i s  i n  t h e  n a t u r a l  ground water  f l o w  

pa th  o f  p o t e n t i a l  l e a c h a t e  from t h e  P i t .  H i yh  c o n c e n t r a t i o n s  

o f  t h e s e  c o n s t i t u e n t s  i n  t h i s  w e l l  (and a l s o  TDS and s u l f a t e  

i n  Well  13d) may i n d i c a t e  a w ide r  d i s p e r s i o n  of l e a c h a t e  f r o m  

t h e  P i t  o r  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 .  However m i y r a t i o n  

pa thways  and sou r c e  i n d e n t  i f i c a t  i ons based on t h e s e  i n d i  - 
c a t i o n s  w i l l  be made as p a r t  of t h e  ongoing K l / F S  program. 

o M e t a l s  and o t h e r  w a t e r  q u a l i t y  i n d i c a t o r s  were analyzed on 

ground water  f rom w e l l s  w i t h i n  t h e  P r o d u c t i o n  A r e a  and were  

u n d e r  o r  w i t h i n  U S E P A  P r i m a r y  and Secondary U r i n k i n y  Water 

Standards 

3.3 P l a n t  P roduc t i on  W e l l s  

A l t h o u g h  s c r e e n e d  w i t h i n  t h e  sand and y r a v e l  a q u i f e r ,  and under 

t h e  P roduc t i on  Area, t h e  P l a n t  P roduc t i on  w e l l s  ( P - 1 ,  P-2 and P - 3 )  a r e  

d i s c u s s e d  s e p a r a t e l y  because o t  t h e i r  s p e c i a l i z e d  use and importance 

t o  t h e  FMPC. 

I n  examining wa te r  q u a l i t y  da ta  f rom these w e l l s  ( see  Table 3 . 3 ) ,  

f o u r  t h i n g s  a re  apparent:  

o No r a d i o n u c l i d e s  were  d e t e c t e d .  P - 1  shows a v e r y  s l i y h t  

increase ( 5 . 1 6  p C i / L )  o v e r  t h e  5 p C i / L  d e t e c t i o n  l i m i t  f o r  

g r o s s  b e t a  a c t i v i t y ,  b u t  no  b e t a  e m i t t e r s  were found i n  t h e  

r a d  scan.  As d i s c u s s e d  on S e c t i o n  3.2, t h i s  i s  p r o b a b l y  

r e l a t e d  t o  s o l i d s  ( p a r t i c u l a t e s )  i n  t h e  sample. 
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_ _  - 
o V3C d a t a  a r e  n o t  a v a i l a b l e  f o r  t hese  w e l l s  because w e l l s  a r e  

i n a c c e s s i b l e  t o  b a i l e r s  and VOC a n a l y s i s  w o u l d  n o t  be r e -  

p r e s e n t a t i v e  i f  pumped (i .e. ae ra ted )  wa te r  was used i n  t h e  

ana lys i s .  A samp l ing  p o r t  i s  b e i n g  c o n s t r u c t e d  and may be 

ready  f o r  t h e  November 1Y66 sampl ing round. Both TOC and TUX 

r e s u l t s  do n o t  i n d i c a t e  t h e  p o t e n t i a l  p r e s e n c e  of VOCs. No 

p e s t i c i d e s / h e r b i c i d e s  were detected.  

- _ _  

- 

o TUS was s l i g h t l y  o v e r  t h e  SUWS i n  P-3.  T h i s  was t h e  f i r s t  

t i m e  t h i s  has  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 i s  r e s u l t  

cannot be determined a t  t h i s  t ime.  T h i s  w e l l  w i l l  c o n t i n u e  t o  

be m o n i t o r e d .  I t  shou ld  be noted t h a t  wa te r  pumped f r o m  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  u s e d  as a w a t e r  

supply source a t  t h e  FMPC. 

o M e t a l s  and t h e  w a t e r  q u a l i t y  i n d  

USEPAIPDWS standards.  

3.4 Sand and G r a v e l  A q u i f e r  W a t e r  Qua 

duchion Area 

c a t o r s  were below o r  w i t h i n  

i t y  - Ou ts ide  o f  P l a n t  Pro-  

U 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 t h e  sand and g r a v e l  a q u i f e r  i s  

sampled a t  v a r y i n g  depths by 14 m o n i t o r i n g  and 4 w a t e r  s u p p l y  w e l l s .  

b l a t e r  q u a l i t y  d a t a  f r o m  t h e s e  w e l l s  ( s e e  T a b l e  3 . 4 )  a l l o w s  t h e  

f o l l o w i n g  statements t o  be made: 

o A V O C  ( l , l , l - t r i c h l o r o e t h a n e )  was de tec ted  i n  o n l y  one w e l l  

(MW-15s) a t  a c o n c e n t r a t i o n  of '  5 . 1  ppb.  T h i s  i s  t h e  f i r s t  

t i m e  such a compound has  been d e t e c t e d  i n  t h i s  w e l l .  No 

conclus ions r e g a r d i n g  t h e  s i g n i f i c a n c e  o f  t h i s  compound can be 

made f rom j u s t  t h i s  one r e s u l t .  T h i s  w e l l  w i l l  c o n t i n u e  t o  be 

monitored. VOC a n a l y s i s  was n o t  done on t h e  4 w a t e r  s u p p l y  

w e l l s  ( U S - 1 ,  1 5 d ,  O S - 2 ,  and OS-3) because o f  t h e  i naccess -  

ab1 l i t y  o f  these w e l l s  t o  b a i l e r s .  However, TUC and TUX d a t a  

do n o t  i n d i c a t e  t h e  p o t e n t i a l  presence o f  VOC c o n c e n t r a t i o n s .  

3-5 
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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 Elevated-  l e v e l s  o f  C o l i f o r m  were de tec ted  i n  MW-9. The pump i n  

t h i s  w e l l ,  which i s  open t o  t h e  atmosphere, was r e p a i r e d  j u s t  

p r i o r  t o  s a m p l i n g .  B a c t e r i a  may be  r e l a t e d  t o  t h i s  main- 

t e n a n c e  work.  C o l i f o r m  a l s o  was d e t e c t e d  i n  SW-2, t h e  

background w e l l .  T h i s  i s  t h e  f i r s t  t i m e  such a l e v e l  has been 

r e p o r t e d  and i t  may be  t h e  r e s u l t  o f  s a m p l i n g  e r r o r .  T h i s  

w e l l  w i l l  c o n t i n u e  t o  be monitored. 

o No r a d i o n u c l i d e s  were de tec ted  i n  4 o f  t h e  18 w e l l s  m o n i t o r e d  

(MW-9, MW-l7d, MW-l8d, MW-15d). S l i g h t l y  e l e v a t e d  b e t a  

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

samp les )  w e r e  d e t e c t e d  i n  5 w e l l s  (MW-11, MW-l4d, MW-l6s, 

MW-l6d, and MW-18s). No be ta  e m i t t e r s  were  f o u n d  i n  t h e  r a d  

scan  o f  t h e s e  samples.  Gross  a lpha ,  g r o s s  b e t a  and radium 

were d e t e c t e d  i n  w e l l s  O S - 1  and OS-2 w h i c h  a r e  known t o  

c o n t a i n  above background uranium concen t ra t i ons .  Radium a l s o  

was r e p o r t e d  i n  SW-2, 15s, 20s and 20d. T h i s  i s  t h e  f i r s t  t i m e  

cliiid'e.s haasve been r e p o r t e d  f r o m  t h e s e )  w,e~lilIs.. N'o 

conclu6ionis aIs toi t h e  p o t e n t i a l  s i g n i f i c a n c e >  o f  these 6ilmdiilnlgl~ 

can  be made a t  t h i s  t i m e .  These w e l l s  w i l l  c o n t i n u e  t o  be 

moni tored and eva lua ted  f o r  p o s s i b l e  r a d i  o n u c l  i d e  c o n t a m i  n- 

a t i o n .  

o Manganese and Pheno l  c o n c e n t r a t i o n s  exceeded Secondary and 

Recommended DWS i n  12 ou t  o f  18 w e l l s  and 1 4  o u t  o f  18 w e l l s  

m o n i t o r e d  r e s p e c t i v e l y .  These parameters a l s o  were p r e s e n t  i n  

concen t ra t i ons  above Secondary and Recommended s t a n d a r d s  i n  

t h e  b a c k g r o u n d  w e l l .  They a r e  p r o b a b l y  r e f l e c t i v e  o f  water  

q u a l i t y  on a r e g i o n a l  bas is .  

3-6 
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o F o r  t h e  f i r s t  t i m e ,  IDS i n  w e l l -  1 7 s  s l i g h t l y  exceeded t h e  

SUWS. No mean ing  can  be drawn f r o m  j u s t  t h i s  one v a l u e ,  

e s p e c i a l l y  as a l l  o t h e r  pa ramete rs  were w i t h i n  l i m i t s .  T h i s  

we1 -I w i  11, however, con t i nue  t o  be moni tored.  

o M e t a l s  and t h e  w a t e r  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 w e l l s .  
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.- 4.0 -Conclusions 
- 

- 

Based upon r e v i e w  o f  t h e  c u r r e n t  a n a l y t i c a l  data, t h e  f o l l o w i n g  

conc lus ions  can be made r e g a r d i n g  groundwater q u a l  i t y  u - n d e r l y i  n g  and 

i n  t h e  v i c i n i t y  o f  t h e  FMPC: 

(1) Widespread  VOC, p e s t i c i d e / h e r b i c i d e  and heavy meta l  con- 

t a m i n a t i o n  i s  no t  p r e s e n t  i n  t h e  g r o u n d w a t e r  a t  t h e  FMPC. 

A1 t h o u g h  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, t h e y  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  

groundwater degradat ion.  

( 2 )  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  con- 

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

mov ing  ou tward .  The R I / F S  c u r r e n t l y  i n  p rog ress  w i l l  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  r e m e d i a t e  t h i s  

s i t u a t i o n .  

( 3 )  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  r n o n i t o r i n g l 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 rom P i t  4*. 

( 4 )  Groundwate r  sampl ing must be con t inued  on a r e g u l a r  b a s i s  t o  

c o n f i r m  t h e  above c o n c l u s i o n s .  Rounds 3 and 4 K C R A  

s a m p l i n g  were completed i n  l a t e  August and mid November 1986 

r e s p e c t i v e l y .  Samples c u r r e n t l y  a r e  u n d e r g o i n g  1 a b o r a t o r y  

ana lys i s .  

* R e f e r e n c e  4 p r o v i d e s  i n f o r m a t i o n  on t h e  occi i r rence o f  above-back- 

ground concen t ra t i ons  o f  uranium i n  t h r e e  o f f - s i t e  w e l l s .  S o u r c e s  

f o r  t h e  above-background c o n c e n t r a t i o n s  a l s o  a re  i d e n t i f i e d .  
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Wel l  # 

P- 1 
P-2 
P-3 
1s 
I d  
3 
4 
5 
8s 
a d  
9 
10 
11 
12 
13s 
13d 
14s 
14d 
15s 
15d 
16s 
16d 
17s 
17d 
18s. 
I8d i  
195 
19d' 
TP-191 
20 s 
206 
TP-20 
21s 
TP-21 
22s 
TP-22 
s'ul-2 
HK-S 
DS 
AW 
H K - D t i  
* I T - 1  
* IT -2  
* IT-5A 
* IT-6  

* N o t  Sam1 ed 

Table 2.1 
Round 2 Water Leve l  E l e v a t i o n  

- 

Depth t o - -  
Water ( f t  ) 

N A  
N A  
N A  
61.52 
61.50 
35.72 
31.0 
31.84 
52.45 
53.22 
30.92 
64.95 
60.67 
31.37 
68.09 
68.08 
12.39 
12.40 
57.21 
60.00 
18.13 
18.06 
13.00 
13.15 
48.17. 
42.25~ 
61.001 
6 1  .OOL 

8.73 
51.69 
51.04 

4.5 
61.53 

4.60 
63.26 

7.62 
29.33 
59.50 
26.00 

N A  
11.58 
57.55 
73.80 
72.52 
53.60 

Casing 
Elev. (MSL) 

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 
590.36 
535.79 
535.81 
579.65 
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 

W A  
N A  
N A  

579.93 
595.58 
594.22 
576.02 

Grade 
(MSL) 

576.66 
577.16 
577.36 
583.47 
583.81 
559.30 
556.15 
555.53 
574.90 
574.82 
555.31 
586.56 
583.64 

N A  
588.7 1 
588.72 
533.76 
533.71 
577.80 
577.80 
540.47 
540. 50 
534.43 
534.28 
571.31 
571. 56 
583.26 
583.201 
582.98 
573.42 
573.31 
573.21 
594.42 
584.06 
587.93 
587.93 

N A  
581.35 

N A  
N A  
N A  

577.93 
593.22 
592.17 
574.07 

W a t  e r Tab 1 e 
Elev.  (MSL) 

N A  
N A  
N A  

524.03 
523.81 
525.14 
525.85 
525.25 
524.15 
523.40 
526.31 
523.44 
525.11 
608.30 
522.28 
522.28 
523.40 
523.41 
522.44 
519.41 
524.15 
524.07 
523.19 
523.20 
525.19 
531.63 
524'. 3 8  
524.257 
576.23 
522.75 
523.67 
570.23 
524.29 
581.01 
524.69 
581.29 

N A  
522.33 

N A  
N A  
N A  

522.38 
521.78 
521.70 
522.42 

NA - N o t  A v a i l a b l e  
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I T - l  
IT-2 
I T - 5 A  
IT-6 

736 

- 
Tab le  2.2 

I T  We1 1 l n f o r m a t i  on 

T o t a l  
Screen e l  evat  i on (MSL) u e p t h * * ( f t )  Stick up ( f t )  

4YU-SOU 
4Y1-5U1 
48Y -4YY 
488-4Y8 

ti7 .4u 2.uu 
1u2 .2u 2.36 
1U2.70 2.us 
86. SU 1 .Y5 

** With S t i c k  Up 
MSL- Mean Sea Level  
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( 7  

Not U e t e c t e d  

Not Ana lyzed 

Average o f  f o u r  t e s t s  

pH r e s u l t s  i n  s t a n d a r d  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 

Concent r a t  

R e s u l t s  i n  

Taken f r o m  

Water Reyu 

ons r e p o r t e d  i n  ppb 

pCi /1  

41) CFK P a r t  141  N a t i o n a l  

a t i o n s  - Subpar t  B - Max 

736 

l n t e r i m  P r i m a r y  D r i n k i n y  

mum Contami n a n t  L e v e l s ,  

J u l y  I, 1984. 

Taken f rom 40 CFR P a r t  143 N a t i o n a l  Secondary U r i n k i n y  Water 

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

Leve ls  . 
High counts  d i d  n o t  y i e l d  any i n d i v i d u a l  e lements  u s i n g  a 4UY6 

channel a n a l y z e r .  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  

sampl es . 
Standasdl i ,s  f o r  Raddumi -2161 Pliuis Radiiiumi -218 

Reporfed: in1 per: kUOi milt 

Maximum, Perrn6ssit 

z a t i o n ,  197Ul European Standards.  N a t i o n a l  Primary Uri lnki lny 

Water R e g u l a t i o n  f o r  g ross  b e t a  i t s  4 mR/year. 

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, Unat, Th-228, 

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

e- Ac t i i l v i i t y  taken! f;romi Wosldl H’ealithi Orgamii- 

Pu-239, Pu-240. 

WMCO S p l i t  Sample - Ana lyzed f o r  Uran ium a t  t h e  FMPC, R e s u l t s  

i n  my/ l .  
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- 
1.0 Introduction - 

- 

Jaste P i t  #4 a t  the Feed Materials Production Center i n  Fernald, Ohio i s  

subject t o  regulations o f  the Resource Conservation and Recovery Act (RCRA) . 
Interim s t a t u s  regulations (as  described i n  Task B . 5  of the Federal F a c i l i t i e s  

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

Sampl ing and Analysis Plan (SAP) prepared in conformance with 40 CFR 265.92. 

u t i 1  ized are  designed1 to,  be consistent with USEPA/OEPA objectives and, 

/,guide1 ines.  

The SAP presents information on: 

o Groundwater sample col lect ion from both monitoring and water supply 

wells. 

o Sample preservation and shipment procedures. 

o Analytical procedures and chain of custody controls.  

liher g;soundwatter samRillilngl pr;og,r;am\ ad tbei FMf6 ilsj d d'yaamiiie onel., As such, field1 

es d'esefilbedi fiere 

weafheti and ot3eP eondli~ti~ons. a t  the wel'lr . However, allllI sampli ilng, psoced'ures 

-1 - 
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- 736 
. O  Scope of Plan 

h i s  document presents the Sampling and Analysis Plan required by Subpart F, 

ection 265.92 of the Resource Conservation and Recovery Act (RCRA). 

his plan has been developed i n  accordance with spec i f i c  regulations and 

uidelines.  The following references have been used i n  i t s  preparation: 

(1) Procedures Manual f o r  Ground Water Monitoring a t  Solid Wastes 

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

( 2 )  Manual of Ground Water Sampling Procedures, 1981, Marion R. Scal f ,  

e t .  a1 . , NWWA/EPA Series.  

(3)  Standard, Methods f o r  Analysis of Water and Wastewater, 1985, 20th 

Edition, APHA-AWWA-WPCF. 

Q4;)j R C W  Ground Wialter Monli tori ng, Enforcement Guid'ancet, 1983,, U1.S. LPA. 

bs, reqpiiredl B# the\ referencedl reguillalt iiom, thiis pltani for g,roundwa$er monliforiingl 

:ontalins procedures fori sample colilection, sample preservation and shipment, 

inaliy8ica~l' procedures and chain1 of custody control s .  

-2- 
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a 
1 

0 

1.0 SAMPLE -COLLECTION 

'his section of the sampling and analysis plan presents procedures use t o  

!vacuate, sample and preserve groundwater samples col lected from the FMPC 

ioni tor ing we1 1 networks. 

1.1 Sampling Order 

n order t o  minimize the poss ib i l i t y  fo r  cross contamination, samples will  be 

:ollected beginning a t  the well l e a s t  l i ke ly  t o  contain elevated leve ls  of 

iazardous wastes o r  t h e i r  const i tuents  (upgradient well) and ending a t  the 

re11 most l i ke ly  t o  contain elevated levels  of hazardous wastes o r  t h e i r  

:onsti tuents.  The sampling order fo r  monitor well locations i s  indicated in 

-able 1. During f i e ld  sampling a c t i v i t e s ,  wells are grouped in to  on-s i te  and 

) f f - s i t e  locations.  Each sampling team then samples i t s  s e r i e s  of wells in 

itie* gsescciibedr osder. 

V .  2 Samp1iiingj TechnijqueJ 

Fhe samplliing $ec.hniiIqpe! can1 be' diiividedl ilnfoi DRireei sepa'rajEe: stag'e's: 

o Pre-sampling measurements 

o We1 1 evacuation 

o Sample acquisition 

'igure 1 i s  an example o f  a Field Sampling Record, used during the well 

sampling a c t i v i t i e s .  This form follows the three stages mentioned above and 

is completed for  each well sampled. 

Prior t o  pre-sampling measurements, the fo 

3ermanent ink on the Field Sampling Record. 

-3- 
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- o Fac i l i t y  Name 
- 

o Name of sampling personnel, a f f i l i a t i o n ,  date and time of samp 

o Well number, location and well diameter 

o Short description of weather conditions 
- 

i ng 

- 2 . 1  Pre-sampling measurements 

.e-sampl ing measurements consis t  of recording to ta l  depth of the well , depth 

I water, well diameter and other well charac te r i s t ics  as indicated on the 

i e l  d Sampl i ng Record. 

2asurement of t o t a l  well depth i s  made with a weighted tape,  divided into 

ee t ,  inches and tenths of an inch. The accuracy of the measurement is  t o  the 

.01 ft. 

he water level measurement i s  made with a water level indicator  model 51453 

ade by Sliope Iindli cator  Co. (or equival ent)  . The, accuracy of thhs meawremenlt 

sl aclls@ Eoi tihe nearest 0). 011 ft . 

o%h) mealsujremen$s ave made. f;romi %he) same chisel  mask on, the! t o p  of the outer 

ro tec t  i ve ( metaili)8 well11 cas i ng . 

ubtracting the depth t o  the water table  from the to ta l  well depth, the height 

f the water column in the well can be calculated.  Multiplying t h i s  by the 

f e l l  conversion factor  (based on well diameter) the number of gallons of water 

n the well can be estimated. 

-4- 
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- 
1 . 2 . 2  We1 1 Evacuation _. 

The composition of  the water within the well casing and in c lose proximity t o  

the well (e.9. the gravel pack) i s  usually not representative of the overall 

ground water qual i ty  a t  the sampling s i t e .  This i s  because important 

geochemical conditions such as the oxidation-reduction potential  may d i f f e r  

j r a s t i c a l l y  near the well from those i n  the surrounding water bearing 

na te r i a l s .  For this  reason i t  i s  e s sen t i a l  t h a t  a well be pumped o r  bailed 

until the well i s  thoroughly flushed of standing water and contains fresh 

Mater from the aquifer.  

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

Defore sampling i s  dependent on many f ac to r s  including t h e  charac te r i s t ics  of 

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

2quipment being, used', and the parameters being! sampled]. 

range Cromi the, time needed; f o  pump or batill! one) ca8s)ilngl volhnet 801 the time 

ieededi to1 pump several casicngi vol'umes. A t  the) FMPC,, between! 41 alndf 101 casiing 

Jol'umes of wadlel; a re  removed pr ior  to ,  sampl,ing, the wellli. Well) water uiilll be 

wacuated? e i t h e r  by purge pumping o r  bai l ing.  

The time requ 

?ump i ng 

The majority of monitoring wells current ly  in place a t  the FMPC have dedicated 

3.75" submersible pumps and discharge tubing instal led in them. These pumps 

are used t o  purge and sample the wells.  As each of these pumps are  dedicated 

to a s ingle  well, no special cleaning a t  the pump or discharge t u b i n g  pr ior  t o  

Dr a f t e r  sampling i s  required. 

Purge water wi thdrawn from the wells within the plant production area i s  

collected i n  a t a n k  truck and eventually fed i n t o  the FMPC's wastewater 

-8- 
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__ 

Lreatment system. Purge water wjthdrawn from outside the plant production 

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

'or those wells tha t  do not have a dedicated pump, a 3.5" portable submersible 

Bump i s  used t o  purge the wells. The pump and associated tubing i s  cleaned 

a f t e r  each use by pumping water with a non-phosphate detergent, t a p  water and 

then d i s t i l l e d  water through the pump and tubing pr ior  t o  i t s  use in another 

de l l .  

The pumping start  time i s  marked on the f i e l d  sampling record and the pumping 

r a t e  i s  monitored w i t h  a flow meter or  by the time needed t o  f i l l  a vessel 

(bucket) of known volume. Based on the pumping r a t e ,  pumping time i s  

established t o  remove 4 t o  10 volumes of water from the well. 

Bail i n q  

There ace several, shallow, wells in, the surfiiciatl' t i l l .  layer  wh,ichl have 

recoveries too  slow t o  all'ou for continuours pumpingl. En1 t h i s  ca(se6, welilis are 

evacuahtedt using a 2 foot longl, 1.7s inch il .d'. stainh'ess steel1 ba i le r  wilthi a\ 

tef lon check valve. If the well' i s  bailed dry pri'or t o  removing, the required 

volumes i t  i s  allowed t o  reach 80% of recovery and then immediately sampled(. 

New nylon weave rope i s  used in the manipulation of the ba i le r  and separate 

lengths a re  dedicated t o  each well. The rope i s  bagged and disposed a f t e r  use 

on the s i t e .  

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

clean the ba i le rs  upon completion of well evacuation. The ba i le r  i s  t r i p l e  

rinsed with d i s t i l l e d  water and wrapped in aluminum fo i l  pr ior  t o  reuse. 

Bailed water from wells within the p l a n t  production area i s  collected in a 
~ 

' tanker and disposed i n  t h e  FMPC's wastewater treatment system. Bailed water 
- 

4 4  
- 6- 
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I ! i s  discharged t o  the nearby ground surface. - 

ifrom wells outside the plant  production area, as well as  wash and rinse water 

113.2.3 Sample 

IlAfter removal 

ilcl I I  ear ly 1 abel 

i /  

@ I  

I ;[For col 1 ec t  

lit he bottom 

I n  the case of sampling with a ba i l e r ,  the water sample from the b a i l e r  i s  

minimally handled and transferred immediatelj t o  the sample bo t t l e .  

A's each1 fuilllI s e t  of samples i s  colllected Fromi eachl moniltorilng, p o i n t ,  they a re  

stored' in sampling k i t s  comprised of an  insu'l'atedi eonltaliner containing ice  and 

appropriate shipping1 and handling instruct ions.  

r . 2 . 4  Field Blanks 

As p a r t  of the ongoing QA program, samples a re  accompanied t o  the lab  by f i e l d  I 

Field b l a n k s  a re  divided i n t o  cleaning blanks and t r i p  blanks. 
I 

I 
I 
i 

ranks- 
Cleaning blanks are made p r io r  t o  each round of sampling, a t  l e a s t  one each 

day of sampling. They consist  of d i s t i l l e d ,  deionized water which i s  

collected from the ba i l e r s  a f t e r  cleaning. They are  analyzed and values a re  

used t o  in t e rp re t  the effectiveness of the cleaning procedures and b o t t l e  

Col 1 e c t  i on 

of  the required 

ed i n  permanent 

volumes from the well ,  the sample b o t t l e s  a r e  

nk. 

on of samples from pumps, the pump discharge tubing i s  placed near 

of the sample b o t t l e  and gradually withdrawn as  the container 

sample bo t t l e s  a re  f i l l e d  t o  the top without overflowing, and the  

caps a re  firmly hand tightened t o  prevent leakage. Because of the r e l a t i v e l y  

low turb id i ty  of the ground water a t  t h i s  s i t e ,  no f i e l d  f i l t e r i n g  of samples 

i s  performed. 

procedures. 

-7- 
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I; p,otential fo r  atmospheric influences on sampling equipment. 

-8- 
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Sampl i ng 
3 rde r  

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

a 0. 
3 lt 
a2 
&I 
24: 

2 5. 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 

41 

.- 

TABLE 1 - 
- 

Monitoring Hell Sampling Order 

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 
20 s 
20TP 
14d 

14s 

9 
11 
E3d! 
13s. 
8d. 

8s 

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

os-2 
OS-3 

Locat ion 

O f f  North access road 
Southwest co l1  e c t o r  
West s i d e  product ion  a r e a  
West s i d e  product ion  a r e a  
Water t r ea tmen t  P1 a n t  
Farm house on Wil ley  Road 
Farm house on Wil ley  Road 
Pasture on Wi 11 ey  Road 
Guard t r a i n i n g  a r e a  
Shoot ing range 
Wil ley Road Bridge 
Wi 11 ey Road Bridge 
South o f  product ion  a r e a  
South of  product ion  a r e a  
Southwest o f  product ion  a r e a  
Southwest o f  product ion  a r e a  
Southwest of  product ion  a r e a  
Confluence o f  SSOD w i t h  

Confluence of  SSOD w i t h  

Paddy's Run-East bank 
Nbrth, of product ion  areai 
East of  s c r a p  metalli s i t e  
Eazst of; s c r a p  me ta l  sbfe 
South of: wasie  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 r e a  
South o f  p i t  3 
South of  p i t  3 
North of  K-65 t anks  
North of  K-65 t anks  
Eas t  of  p i t  4 
Eas t  of p i t  4 
Eas t  o f  p i t  4 
South of p i t  4 
South o f  p i t  4 
West of  p i t  4 
West of p i t  4 
E x t e r i o r  t a p  i n  yard of 

Eas t  s i d e  of Paddy's Run 

Eas t  s i d e  of Paddy's R u n  

Paddy's Run 

Paddy's Run 

areal 

a r e a  

farm house o f f  Wil ley Road 

Road 

Road 

4 7  
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the samples p r  

zed below and 

USEPA requirements as  described in References 1 and 2. 

736 
- .- 

4 . 0  Sample Preservation and Shipment 

I n  order t h a t  laboratory r e su l t s  be representative of  the actual sample 

condition a t  the time of col lect ion,  i t  is  important t h a t  proper methods be 

o r  t o  t h e i r  delivery 

a re  consis tent  with 

- - _  

- 

used f o r  the preservation and transport  of 

t o  the lab.  These procedures are  summar 

4 . 1  Sample Containers 

Proper types and materials must be u t i l i zed  f o r  the sample containers 

( b o t t l e s )  in order t o  ensure tha t  the samples, and in par t icu lar  the 

parameters t o  be analyzed from t h a t  par t icu lar  bo t t l e ,  do n o t  react  with the 

container material and a l t e r  the concentration o r  values of the parameter. 

Sample bot t les  are supplied by the subcontracted laboratory and have been 

careful ly  selected t o  meet these performance objectives.  A variety of  

mater ia ls ,  suchi as amber gillass, c lear  g lass ,  and polyethylene a re  employed as 

requii red'. Where, necessary, speci a1 i zed? sampl e bot t l  es. are  u t i  1 i zedl, such as 

for  VOC measurements. 

4 . 2  Sampl e Preservation 

I n  addition t o  selection of proper container materials, other methods are 

often required i n  order t o  reduce the poss ib i l i ty  of chemical reactions and/or 

precipi ta t ions occuring w i t h i n  the container which could a1 t e r  analytical 

r e s u l t s .  Those sample bot t les  which require chemical perservatives (e .g .  

acid)  have the preservatives added by the laboratory p r i o r  t o  shipment of the 

bot t les  t o  the s i t e .  In  addition, a l l  sample bot t les  are  placed in iced 

thermal coolers and kept as close t o  4°C as possible during the period of time 

between col lect ion and delivery t o  the lab.  This refr igerat ion aids  in the 

-1 0-  
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suppres s ion  of  b a c t e r i a l  growth i n  the samples.  Table  2 l i s t s - v a r i o u s  - 

p r e s e r v a t i v e s  used and their  a p p l i c a t i o n s .  

TABLE 2 

P r e s e r v a t i o n  of Groundwater Samples P r i o r  t o  Labora tory  Analysis 

P e r s e r v a t i v e  Act ion Appl i cab1 e t o  : 

Acid (HNO3) 

Acid (HzSO4) 

Mate r i a l  I n h i b i t o r  Ni t rogen  forms,  
Phosphorous forms 

Metal s s o l v e n t ,  Meta ls  
prevents 
p r e c i p i t a t i o n  

B a c t e r i a l  I n h i b i t o r  Organ i c sampl es 
(COD, o i l  & g r e a s e ,  
o r g a n i c  ca rbon)  

S a l t  format ion  wi th  Ammonia, amines 
o r g a n i c  bases  

S a l t  format ion  w i t h  Cyanides ,  o r g a n i c  
vol a t  illre compounds 

Bae t e r il kll Ih h I 6  $ t o r  

a c  i ds ,  

Acidi  ty-alltRalllinity, 
o r g a n i c  maleri$alls, 
BOD, c o l o r ,  odor ,  
organ i c 
Phosphorous,  
o r g a n i c  Ni t rogen ,  
carbon,  e tc .  
b i o l o g i c a l  
organisms 
(co l  i form, e t c .  ) 

-11- 
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736 
4.3 Sample Shipment 

._ 

I n  order t o  minimize the potential fo r  loss ,  destruct ion,  o r  tampering, a l l  

samples a re  delivered personally t o  the lab by a member of the  sampling t am. 

Sample bo t t l e s  i n  t h e i r  coolers are loaded onto a truck. The truck i s  kept 

locked with only the sampling team possessing a key. The bo t t l e s  a re  then 

lelivered d i r ec t ly  t o  the l a b  and turned over t o  l ab  personnel. 

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

shipment process as  described in Section 6.0. 

5.0 Analytical Procedures 

411 analyses of ground water samples in connection with RCRA groundwater 

sampling i s  conducted by Howard Labs, Inc. of Dayton, Ohio. Howard Labs i s  

ce r t i f i ed  by both USEPA and OEPA t o  conduct such analyses. Analyses are 

conducted according t o  USEPA protocols and procedures as outlined below. 

5.1 Constituents Being, Monitored1 

A\ ltilstl of consfituents t ha t  shou ld i  be tested fo r  in the FMPC groundwater was 

developed pr ior  t o  the in i t i a t ion  of: expanded monitoring in August, 1985 t o  

meet RCRA requirements. This l i s t  addresses f ive  (5)  types of parameters: 

o Parameters used t o  evaluate general water qual i ty .  These 

chloride,  iron, manganese, phenols, sodium and su l f a t e .  

ncl ude 

o Indicators of  groundwater contamination. These include pH, spec i f ic  

conductance, t o t a l  organic carbon and t o t a l  organic halogen. These 

parameters are tested in quadruplicate as required by 40 C F R  Par t  

264.90.  

-1 2- 
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736 
o Constituents evaluating drinking water suitability. These include 11 

metals, 3 radioncul ides, 6 pesticides/herbicides and coliform bacteria. 

o Parameters ~ related specifically to past or current 

This list includes 8 metals, 31 synthetic organic 

dissolved solids and chemical oxygen demand (COD). 

FMPC operations. 

compounds, total 

o Radionucl ides related to past or current FMPC operat ,ms. Fifteen are 

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

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

rovided on Table 3 .  Appendix VI11 of 40 CFR 261 parameters are to be 

nalyzed for selected RCRA wells as part of  the Weston Characterization 

nvestigation Study (CIS) for the Waste Pit Storage Area. 

5.2 Analytical Methods 

hemical analysis o f  the samples is conducted according to methods specified 

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

ad,ilol ogi cacl anallyses are performed, in. accordance with procedures speci fied, in 

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

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

ccording to generally accepted standards and practices of the analytical 

rofession under direct supervision of  a chemistry Ph.D. The parameters 

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

, 5, and 6. 

-1 3- 
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736 
TABLE 3 

PARAMETERS TO BE ANALYZED 

1 A. For General Uater Quality 

1 .  Chloride 

2 .  Iron 

3 .  Manganese 

4 .  Phenols 

5 .  Sodium 

6 .  Sulfate 

B. For Indicators of Contamination (Quadruplicate Analysis) 

1 .  pH 

2. Specific Conductance 

3. .  Total Organic Carbon (TOC) 

4 .  Total Organ Halogen (TOX) 

C .  For Drinking Water Suitability 

1. Arsenic 

2 .  Barium 

3. Cadmium 

4 .  Chromium - Hexavalent 

- Total 

5 .  Fluoride 

6 .  Lead 

, 

7 .  Merchry 

8 .  Nitrate 

9 .  Selenium 

10. Silver 

11. Gross Alpha  

12 .  Gross Beta 

13. Radium 

52 
-1 4- 



TABLE 3 (Con't.) 
736 

14. Endrin 

15. Lindane ' 

16. Methoxychlor 

17. Toxaphene 

18. 2,4-D 

19. 2,4,5-TP 

20. Col i form Bacteri a 

D. Site Specific Parameters 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

Nickel 

Cyanide 

Copper 

Zinc 

Magnes i um 

Cal ci um 

Phosphorus 

Chlorobenzene 

Chlorodibromomethane 

Chl oroethane 

2-chloroethylvinyl 

Chloroform 

Dichlorobromomethane 

14. Dichlorodifluoromethane 

15. Total Dissolved Solids (TDS) 

16. Total Potassium 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

Chemical Oxygen Demand (COD) 

per Chl oroethyl ene 

cis 1,2 Dichloroethylene 

Tri butyl phosphate 

Acrol ei n 

Acrylonotrille 

Benzene 

bi s (chl oromethyl ) Ether 

Bromoform 

Bromodi chl oromet hane 

6 

I 

Bromomethane 

Carbon tetrachloride 

29. Chloromethane 

30. 1,2 Dichlorobenzene 

31. 1,3 Dichlorobenzene 

32. 1,4 Dichlorobenzene 

53 
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33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

1,l Dichlotoethane 

1,2 Dichloroethane 

1,l Dichloroethylene 

1,2 Di chl oropropane 

1,2 Oichloropropylene 

Ethyl benzene 

Methyl bromide 

Methylchloride 

Table 3 (Con't.) 

42. 1,3 D i  chl oropropene 

43. 1,1,2,2 Tetrachloroethane 

44. Tetrachloroethylene 

45. Toulene 

46. 1,1,1 Trichloroethane 

47. 1,1,2 Trichloroethane 

48 Tri chl oroethyl ene 

49. Tri chl orofl uoromethane 

41. trans-1,2 Dichloroethylene 50. Vinyl Chloride 

E. Radionucl ide 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Potassium 40 

Total Uranium 

Radium 226 

Radium 228 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 
, 

9. Cesium 137 

10. Strontium 90 

11. Ruthenium 106 

12. Neptunium 237 

13. Plutonium 238 

14. Plutonium 239 

15. Plutonium 240 

L 

I 

F .  Schedule - Quarterly f o r  one (1) years ,  semiannual thereaf te r  (o r  as 
necessary according t o  regulat ions) .  

Required fo r  RCRA and  analyzed for  each sample 

Not required fo r  RCRA,  b u t  a l s o  analyzed f o r  each sample 

-1 8- 



TABLE 4 

Analytical Methods and Oetectim Limits lor-6roundwatcr--Sacpl~~ 
Water Our1 i ty tndic&torr 

Parameter 

Chl orl de 
I ro(1 
Manganese 
Phenol I ( t o t a l  
S o d i  m 
Sul  f a t e  
PH 
S p e c i f i c  Conductance  
T o t a l  O r g a n i c  Carbon (TOC) 
T o t a l  O r g a n i c  Halogen (TOX) 
A r s e n i c  
Rarium 
Cadmi urn 
Chromium-Hexavalent 
Chromi urn- Tot a 1 
F1 u o r i d e  
Lead 
Mercury 
N i t r a t e  ( a s  N )  
Selenium 
Si 1 v e r  
Gross a l p h a  
Gross b e t a  
Radi urn 
Endsi  n 
li i ndane 
Methoxychlor  
Toxaphene 

2.4.5-TP Si 1 v e x  
Coliform SactJria 
nickel 
Cyani d e  
Copper  
2; nC 
Magnes i urn 
Ca 1 c i urn 
Phosohoru s 

2.4-0 

Oetectiocr Linit 

1 Ppll 
50 PVb 
20 PVb 

5 PVb 
50 PPb 
1.0 ppb 
0.1 s td . /un i t s  

1 umho/un 
1 PPb 

10 PPb 
5 PPb 

2 PPh 
5 PPh 
5 PPb 

10 PPh 
5 PPb 
2 PPb 

20 PPh 

30 PPb 
15 pCi / l  
5 pCi / l  
5 pCi / l  

200 ppb 

2.5 ppb 

0.2 ppb 
On.2 ppb 
0.2 ppb 
0.5 ppo 
0.2 j p b  
0.2 pgb 

2/100 m l  
5 PPQ 
5 PPb 

25 PPb 
25 PPb 

50 PP', 
29 PPh 

10 ppb 

Total  Dissolved S o l i d s  ( T D S )  10 p p b  
7- Pot .as5iyrn 53 pph 

Andlytical Method** 

32s. 3 
236.2 
243.2 
420 . 3 
273.2 
375.2 
150.1 
120.1 
415.1 

206.2 
208 . 2 
213.2 
218.4 
218.2 
340.2 
239.2 
245.2 
352.1 
270.2 
272.2 
900 .o 
900.0 
900.1; 
608 

608 
608 

608 
608 
508 

249.2 
335.3 
220.2 

242.1 
215.1 
3 6 5 . 4  

t 

289.2 

t 

25.3.1 

* Approved analytical method not  a v a i l a b l e .  A n a l y s i s  oerformed a c c o r d i n y  : 
g e n e r a l l y  dccepted  d n a l y t i c d l  procedures .  

* *  1 s  describe4 i n  References 3. 3 and 5.  
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TABLE 5 
- .- 736 

Chlorobenzene 
Chlocodi broommethane 
Chlocoethane 
2-Chloroethlvinyl Ether 
Chloroform 
Oichlocobromomethane 

Chemical Oxygen Demand (COO) 
per Chloroethlyene 
cis 1 . 2  Oichloroethylene 
T r i bu ty 1 phosphate 
Ac r o  1 e i  n 
Acryloni t r i  1 le 
8enzene 
b i r  (Chloromethy1)Ether 
Bromoform 
Bromodichloromethane 
8 romome t hans 
Carbon te t r a c h l  o r  i de 
Chloromethane 
1 ,2  Dichlorobenzene 
I, 3 01 ch I orobenzene 
1 , 4  Dichlorobenzene 
1.1 Dichloroehtdne 
1.2 Oiehloroethane 
1.1 Dichloroethylene 
1.2 D?chlorgpropdne 
1.2 Jichloropr9pylene 
Etny:benz?ne 
Nethy 1 S r m '  d o  
Hechylc?lorvde 
rrdns L,2 Jqcn:or3ethy!ene 
1,3 O.chloropr2pene 
l , L , 2 , 2  lecracnloroethdne 
Tecrachloroetnylene 

l,L , 2  i r  1 cn oroe~nant2 
Tr .cn lo ros : iy lene 
Tr! cq 1 o r 3 f  I Jororecr ldne 

Dichlorodifluoromethane 

l , L , l  rf3Cllof9eChdne 

J ' I Y l  Cnl . J r** le  

- 

Detection L I m i  t Analytical Method 

2.0 ppb 
2.0 ppe 
2.U 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 ppb 

2.0 ppb 

10 PPb 

2.0 ppo 

2.0 ppb 

2.0 ppb 

2.0 ppb 

. 2.0 ppb 

2.0 ppb 

2.0 ppb 
2 .[I ppo 

2.0 ppo 
2.0 ppo 
2.0 ppo 
2.I) ppo 
2 - 0  ppb 
2.0  ppo 
2 . u  ppo 
2.0 ppo 

2 . d  QQO 

1624 
1624 
1624 
1624 
1624 
1624 
1624 
405.1 

1624 

* 
t 

1624 

1624 
1624 
1624 
1624 
1624 
1625 
1625 
1625 
1624 
1624 
1621 
152% 

:o;:.: 
: o i .  
l o i  1 
l d i  1 

: 9 / 2  

Li 

1 3 i  1 

;nC1 
162% 
1523 
1324 

n 

1 

. 

I 
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TABLE 6- - 736 

l -  
I Paranretec 

Cesium 137 
Strontium 90 
Ruthenium 106 

Neptunium 237 
Plutonium 239 
Plutonium 240 
Potass ium 4 0  

Radium 226 

Radium 228 
Technet i IJrn 99 

Thor ium 228 
Thorium 23U 

Thorium 232 

Uranium 2331234 
Uranium 235 
Urjn’um 238 

Oetectl on L i d  t 

S pCi/l 

S pCi/l 
S pCi/l 
S pCi/l 
5 pCi/l 
5 pCi/l 
S pCi/l 
S pCi/l 
5 pCi/l 
S pCi/l 
5 pc1/1 

5 pCi/l 

5 pCi/l 
5 pCi/l 
5 p C i 1 1  

5 pci/1 

Analvticrl Method 

901 -0 

90s -0 
t 

t 

t 

903.1 

904 -0 
t 

t 

t 

t 

t. 

t 
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736 
- 

5.3 QA/QC Controls 

: ie ld  QA/QC control i s  exercised through the rout ine co l l ec t ion  of three 

;ypes of QA blanks. Cleaning blanks a re  col lected by pouring d i s t i l l e d  water 

into clean b a i l e r s  and then i n t o  sample bo t t l e s  f o r  l a b  ana lys i s .  T r ip  blanks 

if two types are co l lec ted .  The f i rs t  involves sample b o t t l e s  of d i s t i l l e d  

rater ,  provided by the lab ,  which a r e  opened a t  each sample co l l ec t ion  point 

ind then resealed and sent t o  the l a b  f o r  analysis .  This type o f  t r i p  blank 

illows f o r  evaluation of  possible input of the parameters of i n t e r e s t  t o  the 

;ample v i a  contact with the  atmosphere. Additional t r i p  blanks remain sealed 

:hroughout f i e l d  program. They a1 low evaluation of sample b o t t l e  preparation 

ind sample hand1 ing procedures in the  1 ab. 

ioward Labs, Inc. of Dayton, Ohio has been contacted t o  provide laboratory 

inalyt ical  services  f o r  t h i s  study. They maintain a complete house QA/QC 

Irogram, which i s  summarized in Attachment 1. Howard Labs i s  c e r t i f i e d  by 

loth USEPA, andl OEPA t o  perform the analyses required by RCRA. 

58 
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0 Chain of Custody Control 

chain-of-custody control program is employed in order to provide for tracing 

' possession and handling of individual samples from the field collection 

irough 1 aboratory analysis. The various components of that program are 

immarized below. 

- 

6.1 Sample Labels 

1 order to avoid misidentification of the sample containers, each container 

i s  an adhesive label attached which indicates the sample identification 

imber (well number), date and time of collection, and identification of the 

acility from which the sample was taken. 

6.2 Sample Seals 

s each thermal cooler is filled with sample bottles it , s  sealed by placing 

n adhesive band entirely around the cooler. This seall i's &hen1 signed by the 

ember; OS the col~leetion~ team emplacingr it. The1 seat1 i\& p)l!alcedi and; signed 

uehl that opening' of the cooler will result in otjviious dti!ssup%imii 016 the, seal. 

6.3 Chain-of-Custody Records 

n order to establish the documentation necessary to trace sample possession 

rom time of collection, chain o f  custody information is recorded for each 

ample on a standard Chain-of-Custody form. 

These data includes: 

o Sample I.D. number 

o Reason for sampling 

o Witnesses 

59 
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736 
o Col 1 ect i on Procedure - 

__ 

o Method of Preservation - 

o Name, Signature, and Affiliation of each person taking 

possession of sample 

o Date and time of each transfer 

o Purpose of each transfer 

o Other pertinent remarks 

An example of the Chain-of-Custody record presently in use 

Figure 2. 

6.4 Field Sampl ing Records 

s provided in 

n addition to the Chain-of-Custody forms, additonal dates regarding the 

:ircumstances of sample collection are recorded in the Field Sampling Records. 

-hese were discussed in Section 3.2. 

-22- 
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1 wter Level &rruceaents (fm 109 of a s l a g )  i n  Feet, 
Total yell bepth: 
l k p t h  to  bbtcr: 
wight of Uatcr Ql-: 0.16 2' ID  
vol uae Convect1 on Frc tw : 0-65 = I' 10 
Gallons I n  Y e l l :  1-17 = 6' f0  

a v e r s 1  m Frc t or 

11  UelI C v a c u a t l ~  
Pumpi nq: Submerrible 

Nitrogen 
Centrifugal 

Purnp on: 
Pump O f f :  
Pumping T i m e :  
Pumping Rdte:  
Ga 1 1 ons Removed : 

[ [ I  Sampling 
wi thdrawal, : Pumped (descri be) 

Railed (describe) 

Bucket 8ailer 
: Other (Describe) 

8ai  l i n g  Started: 
i 1 i ng Stopped : 

Ga 1 1 onr Removed : 

T i m e :  
%mole 1.n. I :  
T r i p  R l m k  t :  
w -  of c m t r i m n  f i l l e d  ( p r i w t y  I s b ) :  
UO. of coatdinen f i l l e d  (replicate r d l r p l e s ) :  

Phy5 i ca l  appearance and odor: 

?e f r i ge r d  ted : fb t e : 
T i m e :  

Oate: 
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ATTACHMENT 1 

HOWARD LABS QA/QC PROGRAM 
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tIOTES 

( 7 )  

Not de tec t e d  

Not A n a l y z e d  d u e  to  l a b o , r a t o r y  error  

Averdgc of f o u r  t e s t s  

pft r e s u l t s  i n  s t a n d a r d  u n i t s  

C o n d u c t  i v i t y  r e s u  1 t s  i ri wrthos/cm 

Concen t r a  t i  ons repor t c d  i n ppl) 

R e s u l t s  i n  pCi/l 

T a k e n  froin 4 0  C F H  P a r t  1 4 1  N a t i o n a l  I n t e r i m  P r i m a r y  D r i n k i n g  

W a t e r  Regu la t i ons  - S u b p a r t  I) - Maximum C o n t a m i n a n t  L e v e l s ,  J u l y  

1 ,  1984. 

T a k e n  f r o m  40 CFI t  Part 1 4 3  N a t i o n a l  S e c o n d a r y  D r i n k i n g  Water 

R e g u l a t i o n s  - S e c t i o n  1 4 3 . 3  - S e c o n d a r y  Maximum C o n t a r n i n a n t  

L e v e l  s -  
H i g h  counts d i d  n o t  y i e l d  a n y  i n d i v i d u a l  e l e n e n t s  u s i n g  a 4096 

c h a n n e l  a n a l y z e r .  Thcsc I c v c 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  

sampl es  

T a k e n  froin D O E  O r d e r -  5 4 8 0 - I / \ :  L i m i t  f o r  Release t o  R e s t r i c t e d  

a n d  3 n r e s t r i c t e d  A r e a s .  

(IO) S t d n d J r d  i s  f o r  Rddiuiii -226 P l u s  Radium -228. 

( 1 1  R e p o r t e d  i n p e r  100 in1 - 

( 1 2 )  T,lkcn froi i i  World tlc,il t h  O r g c i n i r d t i o n ,  E u r o p e d n  S t a n d a r d s ,  1970 
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_ _  
NOTE 5 

ND Not D e t e c t e d  
NA Not A n a l y z e d  ( S e e  p a g e  3-4 for  e x p l a n a t i o n )  - 

(1) A v e r a q e  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 l v i  t y  r c s u l  ts  i n  umhos<cm 
( 4 )  C o n c e n t r a t i o n s  r e p o r t e d  i n  ppb 
(5) R e s u l t s  i n  p C i / l  
(6) Taken  from 40  CFR P a r t  141 N a t i o n a l  I n t e r i m  Pr i i r id ry  D r i n k i n g  

Water R e q u l a t i o n s  - S u p p o r t  P - Mdxirnl~m Cont,>ii i indrit  L e v e l s .  
J u l y  1 .  1984- 

( 7 )  Taken  from 4 0  C f R  P a r t  143 N a t i o n a l  S e c o n d a r y  I l r i n k i n g  W a t e r  
R e g u l a t i o n s  - Sect ion 1 4 3 - 3  - S e c o n d a r y  MaxinwiIi C o n t d i n i  n a n t  
L e v e l s  - 

(8) 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 d l  (?lCiricnts (JSjng a 
4096 c h a n n e l  a n c 3 1 y z e r .  These I C V C ~ S  a r c  d u e  t o  s o l i d s  o n l y  
i n  t h e  samp1c:s. 

(9) T a k e n  froill no[ Order 5480.1A: I L i i r i i t  for -  l?(:lt:ds(! t o  He- 
s t r i c t e d  drrd U n r e s t r i c t e d  Areas 

(10) S t a n d a r d  i s  f o r  Radium -226 P l u s  Radium - 2 2 8 .  
(11) R e p o r t e d  i n  p e r  100 m l  
(12) Maximum P e r i n i s s i h l e  A c t i v i t y  t a k e n  froi i i  W o r l d  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  
D r i n k i n g  Water R e g u l a t i o n  f o r  g r o s s  bet,> i s  4 InRlyedr -  
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