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Groundwater Study Task P Work Plan 

near M r  . W e i  dner : 

Ve a r e  p l e a s e d  t o  h e r e w i t h  t r a n s m i t  t w e n t y  (20) copies o f  t he  
Task E! Work Plan prepared under t h e  re fe renced con t rac t . .  Th is  Work 
P 1  an i n c o r p o r a t e s .  r e v i  si  ons and comments p r o v i d e d  t o  'us i n your  
l e t t e r  o f  J u l y  16, 1985. 

A s  you know, the  purpose of t h e  Task R Work Plan was t o  descr ibe  
t h e  f i e l d  program t o  i n v e s t i g a t e  each o f  t h e  p o t e n t i a l  sou rces  
i d e n t i f i e d  under  t h e  T a s k  A e f f o r t .  T h i s  Work P l a n  was used t o  
c o l l e c t  the data presented i n  our  r e c e n t l y  completed Task C r e p o r t .  

0 -  

S i  m e r e l y  you rs ,  

DAMES & MOORE 
I 

Robert P . R1 auvel t 
P r i n c i p a l  I n v e s t i g a t o r  
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1 .O INTRO01JCTION 

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

assoc ia ted  with an o n g o i n g  g r o u n d w a t e r  s t u d y  a t  t h e  n e p a r t m e n t  o f  

Fnergy's Feed M a t e r i a l  Produc t ion  Center (FMPC) i n  Fernald, Ohio. Th is  

s tudy was i n i t i a t e d  t o  i d e n t i f y  t h e  s o u r c e ( s )  o f  above backg round  

c o n c e n t r a t i o n s  o f  uranium present  i n  t h r e e  o f f s i t e  we l ls .  Th is  p l a n  

has been prepared by names 8 Moore under c o n t r a c t  I S-1094. 
- 

Recent  r o u t i n e  groundwater moni t o r i n q  of  bo th  o n s i t e  and o f f s i t e  

w e l l s  b y  FMPC H e a l t h  ?J S a f e t y  D i v i s i o n  p e r s o n n e l  has l e d  t o  t h e  

d e t e c t i o n  o f  above backq round  c o n c e n t r a t i o n s  o f  u r a n i u m  i n  t h e  

groundwater. These concent ra t ions  were. i n  a l l  cases .  l o w e r  t h a n  t h e  

maximum p e r m i s s i b l e  concen t ra t i on  f o r  uranium i n  water re leased t o  an 

u n c o n t r o l l e d  a rea .  P g r o u n d w a t e r  s t u d y  was i n i t i a t e d  i n  o r d e r  t o  
i d e n t i f y  t h e  p o t e n t i a l  source . (s )  o f  t h e s e  above background uranium 

concent ra t ions  i n  t h e  o f f s i t e  w e l l s  and t o  recommend remedial a c t i o n s  

(Reference 1 ) . 

1.1 P r o j e c t  Packground 

The f i r s t  phase o f  t h i s  qroiindwater study was completed on June 

15,  19R4 hy Dames P. ;'gore w i t h  t h e  s i ibr r l iss ion o f  t h e  d r a f t  Task P 

P e p o r t  ( R e f e r e n c e  2 ) .  The T a s k  4 r e p o r t  summarized and eva lua ted  

e x i s t i n g  f a c i l i t y  data and i d e n t i f i e d  f i v e  p o t e n t i a l  s o u r c e s  f o r  t h e  

above hackg round  c o n c e n t r a t i o n s  o f  1-iranium i n  t h e  o f f s i t e  ground- 

water. They were ( i n  o rder  o f  impor tance) :  

o Sediments and waters conta ined 

Cewer O u t f a l l  ni t c h  

o fovered a n d  k t i v e  f l yash  p i l e  

o b'aste P i t  Ctoraqe Area 

o P l a n t  Produc t ion  Area 

o Scrap I 'aste D i l e  

i n  Daddy ' s  Riin  and t h e  ? t o m  

1-1 



. T h i s  p l a n  w i l l  o u t l i n e  t h e  data c o l l e c t i o n  a c t i v i t i e s  necessary 

t o  c o n f i r m / r e f u t e  each of these areas as p o t e n t i a l  sources. 

1 .2  Compati b i  1 i t y  With USEPA/@EPA Gui de l  i nes 

T h i s  p l a n  has been p r e p a r e d  t o  e n s u r e  i t s  C o m p a t i b i l i t y  w i t h  

s i m i l a r  types of  s tud ies  conducted under Un i ted  S t a t e s  Envi  ronrnenta l  

P-r-Otec.t-i-on-Agen cy-(.ll SEP-A-)-a n d-t he-0 h-i-o-En-v-i-r-onmen-t a-l-P-r-ot-ec-t-i-on - 

. Agency (flEPA) gu ide l ines .  

As a b a s i s  f o r  i t s  p repara t i on ,  t h i s  p l a n  has used the  c r i t e r i a  

l i s t e d  i n  t h e  Resource C o n s e r v a t i o n  and Recovery  Ac t  ( R C R A :  

264.90-98) and Oh io  E P A  Hazardous Waste R u l e s  (Chapter  3 7 4 5 - 6 5 ) .  

P r i e f l y  summarized, these c r i t e r i a  are:  

o Mon i to r  f o r  parameters which p rov ide  a r e l i a b l e  i n d i c a t i o n  o f  

t h e  p resence  o f  hazardous  c o n s t i t u e n t s  i n  t h e  groundwater 

( i  .e., uranium). (Sect ion 3.0) 

o E s t a b l  i s h  hackqround ( u p g r a d i  e n t )  values f o r  each monitored 

c o n s t i t u e n t .  (Sect ion 5.1) 

o U t i l i z e  c o n s i s t e n t  sampling and a n a l y s i s  procedures t h a t  a r e  

d e s i g n e d  t o  p r o v i d e  a r e l i a b l e  i n d i c a t i o n  o f  g roundwate r  

q u a l i t y .  (5ect ion 3.0) 

o C e r t i f i c a t i o n  by a q u a l i f i e d  g e o l o g i s t  o r  g e o t e c h n i c a l  

engineer. ( cec t i on  2.2) 

o C o n s t r u c t i o n  o f  m o n i t o r i n g  w e l l s  t h a t  ma in ta in  the i n t e g r i t y  

o f  the borehole and the c o l l e c t i o n  of  r e p r e s e n t a t i v e  ground-  

b r a t e r  samg les  (Sect ion 2.2) 



! 

bz/ 

o I n s t a l l a t i o n  of a groundwater monitoring System capable of 

o b t a i n i n g  r ep resen ta t ive  water q u a l i t y  from the uppermost 
aquifer passing the point of compliance ( i  .e., downgradient of 

.the potential sources) (Section 2.1) 

o Sta t i s t ica l  analysis to  determine i f  a significant increase in 
the concentration of the indicator  parameters has occurred. . 

(Section 5.0) 

__- 

Each o f  these  c r i t e r i a  are incorporated into th i s  work plan and. 

are descrihed i n  the section indicated i n  parenthesis. 

.. 
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2.0 MONTTOR WELL INSTALLATION 

F i v e  m o n i t o r  w e l l  C lUSte rS*  w i l l  be  i n s t a l l e d  a t  v a r i o u s  

l o c a t i o n s  around t h e  FMPC. The l o c a t i o n s  of  t h e s e  w e l l  c l u s t e r s  a r e  

shown i n  F igu re  2-1. The r a t i o n a l e  f o r  t h e i r  l o c a t i o n  i s  presen-ted i n  

Table 2-1 and i s  based on t h e  r e s u l t s  o f  t h e  Task A S tudy ,  and t h e  

recent  USGS r e p o r t  (Reference 23) . 

Wel l  l o c a t i o n s  were chosen t o  p r o v i d e  subsur face sediment and 

water  q u a l i t y  i n fo rma t ion  downgradient o f  t h e  p o t e n t i a l  s o u r c e  a r e a s  

f o r  t h e  above background concen t ra t i on  of uranium i n  the  groundwater. 

Each w e l l  w i l l  mon i to r  a s p e c i f i c  source area and da ta  gathered d u r i n g  

i n s t a l l a t i o n  and sampl ing w i l l  be used t o  q u a n t i f y  t h e  percentage of 

uranium c o n t r i b u t i o n  o r i g i n a t i n g  from each source area ( i f  any). These 

w e l l s  w i l l  a l s o  be used t o  e l i m i n a t e  p o t e n t i a l  s o u r c e  d r e a s  from 

f u r t h e r  c o n s i d e r a t i o n  if t h e  d a t a  co'l l e c t e d  does n o t  i n d i c a t e  t h e  

presence o f  above-ground concent ra t ions  of uranium. 

nepths have been est imated u t i l i z i n g  e x i s t  ng  g e o t e c h n i c a l  d a t a  

a v a i l a b l e  f o r  o t h e r  areas o f  t h e  FMPC. The sha low w e l l  c l u s t e r s  w i l l  

mon i to r  t h e  uppermost water bear ing  zone. This  zone, as d e s c r i b e d  i n  

t h e  Task A r e p o r t ,  has been l a b e l l e d  the  s u r f i c i a l  t i l l  l a y e r  and i t  

con ta ins  numerous perched and l o c a l i z e d  g r o u n d w a t e r  s y s t e n s  (Re fe r -  

ences 3 ,  4 ) .  

No moni t o r i  ng  o f  t h i  s zone i s c u r r e n t l y  be ing  conducted.at  the  

FMPC. This l a y e r  w i l l  he the  main focus o f  our  i n v e s t i g a t i o n  because: 

o [ t  i s  t h e  d i s p o s a l  u n i t .  A l l  was te  p i t s  and sou rce  areas 

occur  w i t h i n  o r  on t h i s  u n i t .  

* 
A w e l l  c l u s t e r  Consis ts  o f  two w e l l s .  one sha l low.  one deep. d r i l l e d  

_ _  -~ w-i-t-hin- a ~. -. . ~-.. ~ - -  . ~ - - -  ~- - - - - __ 
few fee t  o f  each:other. 



0 I t  i s  within t h i s  layer  t h a t  l eacha te  emanating from the  
source area will f i r s t  migrate. 

o C r o s s  sections compiled from available boring logs (Reference 
2 )  indicate t h a t  this layer may be hydrologically connected to  
the shallow s a n d  a n d  gravel aquifer. I t  i s  i n  this shallow 
sand and gravel a q u i f e r  t h a t  the  above background  uranium 

- -__- -__-__ concentcati ons-have-been-detected .--- -______ ~ _ _ _ _ -  

Wells i n s t a l l e d  in  t h i s  layer  wil l  a l s o  f u l f i l l  USEPA/OEPA 

c r i t e r i a  t o  monitor the uppermost aquifer downgradient of the point of 
compliance (i .e., downgradient of the potential source area). The deep 
aquifer wells ( A ' s  16d-19d) will provide water quality information for 
the deeper sand and  gravel layers, and  will  be used i n  l a t e r  hydro- 
geologic t e s t i n g  t o  measure the degree of connection between the two 
water hearinq zones. blells w i l l  be dr i l led in such a manner so  as t o  
keep t o  a m i n i m u m  c ross  contamination potential. The dr i l l ing r ig ,  
tools,  mud trough, etc.  w i  1 1  be throughly washed a n d  scrubbed w i t h  a 
concentrated Isoclene solution and  t r i p l e  rinsed u p o n  arrival a t  the 
F r l P C .  between each borehole,  a n d  before leaving the s i t e .  IJe11 
dr i l l ing w i l l  proceed from the potsntially "cleanest" s i t e  area t o  the 
potentially "d i r t i e s t "  s i t e  a rea .  A 1  1 well construct ion mater ia ls  
(g ipe ,  sand, e t c . )  w i l l  be 

FMPC s i t e  supply wells w i l l  

Vadose zone moni t o r i  n 

the f i e l d  program a t  t i t i s  time. This i s  becatise of  an t ic ipa ted  
incleflent weather w h i c h  would no t  permit the successful operation of  
t h e  needed instrumentation. I t  i s  expected t h a t  the f i e l d  program 
w i l l  be implemented during the winter of  1984-85 a n d  lysimeters and  

other types o f  vadose zone monitoring devices cannot operate a t  
temperatiires below freezing. 

The need f o r  vadose zone rnonitorinq w i l l  be re-evaluated a f t e r  
_ _  -_ - . - - - - - - 

- -analysis of-data co l  lect-ed as -part--of th-is field-proqram. - - .  

2-2  

new a n d  f resh,  non-uraniferous water from 
be uti l ized i n  washing procedures. 

i s .  n o t  considered ?n appropriate part o f  



2.2 Speci f icat'i ons and Orawi ngs 

. .  specficiations fo r  the wells installed a t  the FMPC. These spec i f i ca -  
t i ons  have'heen designed t o  -insure bore hole  . in tegri ty  and to allow 
fo r  the collection of representative groundwater samples. A typical  
well schematic i l l u s t r a t i n g  these specifications i s  shown i n  Figure 
2-2. 

----______-- -_____-- _ _ _ _ _ ~ _ _  - 

The Layne Ohio Company of  Columhus, Ohio h a s  been selected by 

The Layne Ohio Company was I names W Moore to  perform this  d r i l l i ng .  
founded in  1882. In the past . .  5 years the Layne Company 'has installed 
over 100, monitoring wel.ls and are cur ren t ly  working a t  4 h a z a r d o u s  
waste s i t e s  for  several industrial c l ients .  They are members of  the 
National Water Well Association and are licensed by the State of Ohio, 
Dr i l l i ng  operations f o r  Layne will be directed by Mr. Robert Garrison 
a Certifies idaster D r i l l e r  w i t h '  over 5 years.  experience i n  the 
dr i l l ing and instal la t ion of thes'e types of monitoring wells. 

Mr. Robert Plauvelt, a Ce r t i f i ed  Professional  Geologis t ,  w i l l  

technical l y  supervise  the placement,, dri  1 1  i n g ,  sampling a n d  con- 
s t ruc t ion  o f  a l l  monitorinn wel ls .  Mr. Plauvel t  holds a Masters 
neqree i n  geology a n d  has over 7 years experience i n  groundwater i n -  

vesti g a t i  ons,  

2.3 Sediment Loggi n g ,  Sampl i n g  , a n d  Analysi s 
, 

nuring d r i l l i n g , .  represqntat ive sediment samples w i l l  be 
collected and logged (described). This .is done i n  6rder t o  c l a s s i f y  
the physical p roper t ies  o f  the '  sediments a n d  to a s s i s t  i n  the  
preparation of detailed stratigraphic sections. Sediment l o g g i n g  - w i l l  

be done according t o  standard geotechnical practices with such sample 
characterist ics as color,  qrain s ize .  composition, e t c .  heing noted. 
Dames 8 Moore .  1 o g g i  n g  fgr;ns (Figure 2-3)  w i  1 1  be used t o  standardi ze 
these descriptions. 

_1.- ~ - . _. . . . . . . . ~ ~~ -. . . ~ ~- .. . . ~ - --  - - ~~ -- - 

2-3 
. -  

. LO 



Sediment samples w i  11 b e  c o l  l e c t e d  u s i n g  standard s p l i t  spoon 

sampling techniques. The number Of hamner blows needed t o  advance the 

spoon e v e r y  6 "  w i  11 be r e c o r d e d .  The spoon w i  11 be r i nsed  i n  tap 

water a f t e r  each sample i s  c o l l e c t e d  t o  remove r e s i d u a l  sed iments .  

S p l i t  spoon samples w i l l  be taken a t - 5  foot  i n t e r v a l s  du r ing  d r i l l i n g ,  

or more of ten. a s  d i r e c t e d  by t h e  f i e l d  g e o 1 o g i s t . o r  g e o t e c h n i c a l  

engi  neer. 

___--- - -na ta-der-i-ved-f-rom--su bsu r f ace-sedi ment-ana-1 ys i  s-wi-1'1 -c-ont.i 6Gt55-t o 

an understanding of a q u i f e r  composi t ion,  make-up and f l o w  c h a r a c t e r -  * 

i s t i c s .  These data w i l l  a l s o  be needed as i n p u t s  i n t o  t h e  Groundwater 

Study Task C Computer Mode l l i ng  e f f o r t s .  A r e p r e s e n t a t i v e  number o f  

these sediment samples w i l l  be analyzed f o r  t h e  f o l l o w i n g :  

__- 

o GRAIN SIZE - This  p rov ides  a q u a n t i t a t i v e  measurement o f  g r a i n  

s i z e  d i s t r i b u t i o n  i n  a sediment sample. The sediment then can 

be s p e c i f i c a l l y  c l a s s i f i e d  a s  a c l a y ,  s i l t ,  e t c .  under  t h e  

U n i f i e d  S o i l  C l a s s i f i c a t i o n  System. This  data w i l l  be needed 

t o  make accurate s t r a t i g r a p h i c  c o r r e l a t i o n s  between b o r i  ngs.  

These t e s t s  w i l l  be pe r fo rmed  by t h e  names R Moore s o i l s  
l a b o r a t o r y  i n  C i n c i n n a t i .  

o P E R M E A P I L I T Y  - T h i s  t e s t  w i l l  p r o v i d e  a measurement o f  t he  

r a t e  o f  water f l o w  th rough a c ross -sec t i ona l  a r e a  o f  sed iment  

under  a g i v e n  h y d r a u l i c  q rad ien t ,  according t o  ASTM Method t . 
n-2434-68. . This  da ta  w i l l  be used t o  p r e d i c t  f l o w  v e l o c i t i e s  

and groundwater y i e l d s  f o r  the var ious a q u i f e r s .  I t  w i l l  a l s o  

be performed by t h e  Dames 8 Moore  s o i l s  l a b c r a t o r y  i n  C i n -  

c i n n a t i .  

o URANIUM - Selected sediment samples w i l l  be analyzed f o r  t h e i r  

uranium conten t .  Th is  w i l l  a s s i s t  i n  d e l i n e a t i n g  t h e  e x t e n t  

of the subsurface d i  s t r i  h u t i o n  of  the u r a n i  ferous groundwaters 

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

_ -  
yses  w i l l  be p e r f o r m e d  by t h e  NLn l a b o r a t o r y .  

__.- - -~ _ _ _ _  - - . -  

Ana 
__ . . .. 

I 
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2.4 Surveying 

Upon completion of d r i l l i n g  a c t i v i t i e s ,  t he  loca t ions  a n d  

elevations of a l l  monitoring wells Will be surveyed using a l icensed 
l a n d  surveyor. This survey will be used t o  establish p.lant elevations 
as s ta r t ing  datums and will spot check/amend e l eva t ions  provided on 
the FMPC s i t e  topographic map of March, 1959 (Reference 5 ) .  Accurate . 

elevation d a t a  are essential for  the preparation of groundwater flow 
and .other-maps .---------- -- 

names fi  Moore has chosen the firm of Louis W .  O a f  and Associates 
of Cincinnati t o  perform th i s  work. Mr. Louis G r a f ,  l icensed land 
surveyor wil l  be d i r ec t ing  the surveying of the  wel ls  a n d  o ther  
c r i t i ca l  s i t e  loca t ions .  I n  the  event t h a t  Louis W .  Graf  a n d  As- 

sociates were unable t o  perform th i s  work, another qualified surveying 
firm would be uti l ized. 

2.5 Me1 1 Development and Hydrogeologic Testing 

Me11 development i s  designed to  remove the  f i n e  sands a n d  

s i l t l c l a y  material from the formation surrounding the well screen a n d  

a l l o w  for:nation waters t o  f l o w  freely t o  the well (Reference 6 ) .  The 
fundamental process of development i s  t o  induce al ternate  reversals of 
f l o w  t h r o u g h  the  screen openings t h a t  w i l l  rearrange the formation 
par t ic les .  This process (Reference 6 ) :  

o Corrects  any  damage t o  or  c l o g g i n g  of  t h e  water bearing zone 
which m i g h t  occur as a side e f fec t  t o  the dri!ling. 

. I  

o Increases the porosi ty  a n d  permeability o f  the sand pack 
material i n  the vicinity o f  the well. 

o S t a b i l i z e s  the sand pack around a screened well so t h a t  the 
v e l  1 w i  1 1  yield water f ree  of  sand. , 
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A l l  w e l l s  i n s t a l l e d  a s  p a r t ,  o f  t h i s  t a s k  w i l l  be . p r o p e r l y  

developed us ing  overpumping development t e c h n i q u e s .  Overpumpi n g  i s  . 

pumping the w e l l  a t  a h ighe r  r a t e  t h a n  t h e , w e l l  w i l l  be pumped when i t  

i s  p u t  i n  serv ice ' ( i .e . ,  sampled). This method has  t h e  advan tage  o f  

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

format ion and t h e  enc los ing  sand-pack. This  method i s  t y p i c a l l y  used 

on s m a l l  d iameter  w e l l s  and can be done by t h e  d r i l l e r  us ing  s tandard 

r i g . e q u i p m e n t .  A minimum pumping t i m e  o f  1 -2  h o u r s  p e r  w e l l  i s  

a n t  1 c r  pa t e d  and a1 1 we1 I_s__wi~-ll_-b.e_de.v.e_l.oped-unt.i-l-they--y-i.el-d-c-l~ea~~-- 
(sand-free) water. Hater d e r i v e d  from t h e  development process w i  1 1  be 

. ' d i s c h a r g e d  i n t o  nea rby  s u r f a c e  d r a i n a g e  channels. O i s i n f e c t i o n  o r  

o t h e r  chemical t reatment  o f  t h e  w e l l s  w i l l  - no t  be'don'e. 

. 

. .  

H y d r o g e o l o g i c  t e s t i n g  of  se lec ted  new,and e x i s t i n g  w e l l s  w i l l  be.- ' ,  

done t o :  

o P r o v i d e  t h e  ' da ta  n e c e s s a r y  t o  e s t i m a t e  i n - s i t u  a q u i f e r  

c h a r a c t e r i s t i c s  such as t r a n s m i s s i v i t y ,  s p e c i f i c  y i e l d ,  and 

hyd rau l i c  c o n d u c t i v i t y .  

o C h a r a c t e r i z e  t h e  degree of  hyd ro log i c  connsc t ion  between the  

s u r f i c i a l  t i l l  l a y e r  and t h e  upper sand and gravel  aqu i fe r .  

.o I n d i c a t e  t h e  ex is tence o f  any impervious boundaries :vhich nay 

. l i m i t  t he  ex ten t  o f  t h e  .aqui fer .  

o I d e n t i f y  sources  o f  recharge t o  the  a q u i f e r  which m y  no t  be 

read i  1 y apparent . 

De11 c l u s t e r s  wh ich  have been se lec ted  f o r  t ' es t i ng  are  shown i n  

Reasons f o r  choosing these w e l l s  have a l s o  been ind ica ' ted.  Table 2-3. 

T e s t i n g  w i l l  c o n s i s t  e i t h e r  o f  s h o r t  t e r m  (5-8 hours) pumping 

tes.ts o r  recovery  t e s t s .  A 1  1 n e c e s s a r y  measurements d u r i n g  t h e s e  

t e s t s  w i  1 1 he made u t i  1 i z i  ng c a l  i b r a t e d  names , A  Moore water resources 

equipment. \dater der ived  from t h e  t e s t i n g ,  process - w i  1 1  he d i s c h a r g e d  
' i n t o  n e a r b y  s u r f a c e  d r a i n a g e  c h a n n e l s  beyond the  es t i na tod  area o f  

i n f l u e n c e  t h a t  w i l l  develop dur ing .  t he  w e l l  t e s t i n g .  
- -  ~ - -  _ -  _ _  - - - ~ - ~- ._ ~ ~- ~- - ~ - -  ~ -~ - 
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Pumpi nq Tests 

A pumping  t e s t  involves Continuous removal of water a t  a given 
rate from a well and the subsequent observation of the reaction of the 
aqu i f e r  t o  t h i s  removal (Reference 7) both in the well being pumped 
and a nearby observation wel l .  T h e  change i n  water level (cal led 
drawdown) caused by continuous pumping results in the creation of a 
cone-like zone of depression surrounding the well .  This cone i s  

--u n-i que- i n s h a  pe-a nd--1-a t e r a-l-e x ten t-a nd-i-s-depende n t-u pon-a q u i fer---- _- 

characteri 'stics (Reference 7 ) .  

Wells will  be pumped u n t i l  th ree  o r  more drawdown measurements 
f a l l  on a s t ra ight  line. This indicates t h a t  equilibrium condi t ions 
have been established and t h a t  the t e s t  can be stopped (Reference 7 ) .  

Recovery Tests.  

This t e s t  w i l l  be uti l ized 
continuous p u m p i n g .  I t  w i l l  also 
no nearby observation wells. Th  

n wells w i t h  yields too  low t o  a l l o w  
he used i n  wells for which there are 
s tes t  involves the removal of water 

f rom the well (by either p u m p i n g  or rapid b a i l i n g )  a n d  the measurement 
o f  the r a t e  a t  which the water returns t:, pre-pumping levels. Such 
t e s t s  provide a n  independent check of  p u n p i n g  t e s t  results (Reference 
9 ) .  Measurement of recovery w i l l  be made u n t i l  water levels return t o  
90% of  thei r pre-wi thdrawal 1 eve1 s . 

T w o  general types' of analyses are available for determination of 
aquifer characterist ics from pump t es t  data (Reference 8 ) :  

o Steady s t a t e  or equilibrium methods which y i e l d  values of  

transmi ssi v i  t y  a n d  related penneabi 1 i t y  . 

0 .Trans ien t  o r  nonequi l ibrium methods which also yield s tor-  
a t i  v i  t y  a n d  bounda'ry condi  t i  ons. 

~- ~ . - . - -  ~ - ~ ~ -. - ~ - - ~ . .  -. - ~ - ~ ~ -  



Methods of d a t a  ana lys i s  recorded from the pumping t e s t s  on the 
FMPC wells cannot he specified a t  t h i s  time, The choice of analytical 
methods i s  dependent upon the  f e a t u r e s  o f  the t e s t  including i t s  
d u r a t i o n ,  the number and location Of observation wells and the volume 
o r  rate of water withdrawn.  

A1  1 pumping t e s t  d a t a  analysis wi 1 1  fol low procedures established 
by the U.S. Geological Survey a s  descrihed i.n References 7 and 9. _ _ _ _ _ _ -  --______---- _ _ _ _ _ _ _ _ - ~ - -  

2.6 nown Hole We1 1 Logging 

I n  June of  1984, 5 t e s t  wells were geophysically logged using a 
M t ,  Sopris Model 1000-C portable borehole logger . Gamma-Ray logging 
i s  a borehole qeophysical procedure based on measuring the natural 
radiation of gamma rays f r om cer tain radioactive elements (IJ, K ,  T h )  

t h a t  occur. i n varying amounts in the subsurface sediments (Reference 
6). The l o g  i s  a diagram showing the relative emission of gamma rays ,  
measured i n  counts per second, p lo t ted  a g a i n s t  depth below the 
surface. 

_- 

C'ranges i n  radiat ion a re  commonly associated w i t h  differences 
m a k i n g  u p  successive s t r a t a .  - In most cases c l a y  a n d  shale contain 
more o f  these elements ( U ,  K ,  T h )  than d o  limestone, sandstone a n d  

sand. The l o g  of  unconsolidated formations indicate principally c l a y  

beds a t  those depths where the qamma-ray i n t e n s i t y  i s  h i g h ,  a n d  

indicates sand s t ra ta  where the i ntensi t y  i s  1 ower (Reference 6 ) .  

Selected t e s t  wells ( P I L O ' S  B Id ,  8 d ,  9 ,  10,  11) were logged a t  
the FYPC t o :  

o attempt t o  i den t i fy  p o t e n t i a l l y  favorable zones for shallow 
groundwater movement, 

o de tec t  anomalously h i g h  gamma-ray h o r i z o n s  i n  the subsurface 
_ _  w h i c h  flay he. related-to uranium._inigration. _- - _. _- -- - - -  
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I 

I 

o determine i f  t h i s  methodology could be used to  fur t . .er  refine 
non-detai 1 ed d r i  11 i nq 1 ogs . 

Reproductions of the 1 0 q S  a n d  a n  interpretat ion of the infor- 
mation provided hy t h e m  i s  shown i n  Appendix 3. 

E, 

/ 

Results of . th i s  well logginq can be summarized as follows: 

~ _ _ -  
. ____ 

o No anamously high zones of gamma ray  a c t i v i t y  were detected 
which were in t e rp re t ed  t o  be the  r e s u l t  o f  uraniferous 
groundwaters. 

o Response spectra  obtained by the l o g g i n g  equipment were too 
low to  provide any  a d d i t i o n a l  de ta i led  information on the 
subsurface sediments. This was due t o  the wide diameters of 
several of the wells,  t h e i r  s t e e l  cas ings ,  a n d  the general 
nature of s i t e  sediments. 

I n  general, th is  technique d i d  not prove to he a useful method t o  
a l l o w  f o r  a more de ta i led  descr ip t ion  o f  the borehole o r  f o r  c o r -  
relations hetween widely spaced wells. 

?.7 Uealth ?. Safety 

Tn accordance w i t h  DPF nocurnent No. LW-N-Pl, "Streamlining the 
qafety Pocumentation Process ," dated Octoher 9 ,  1979.  a Safety 
Analysis Report i s  n o t  required s ince the monitoring wells a re  
considered a non-safety related exception (Reference 10) .  

However,as part of any f ie ld  investigation' i n v o l v i n g  potentially 
hazardous substances, names Pi Voore prepares a Health P, Safety.Plan 

. '  f o r  i t s  employees a n d  subcontractors. This p l a n  evaluates the risks 
of  the planned a c t i v i t y  a n d  assiqns levels .  o f  protec t ion  based u p o n  
? h e  a n t i c i p a t e d  degree o f  h a z a r d .  A c o p y  o f  t 'his . p l a n  h'as been 

. .  

included as Appendix 1. . - .  - .  - .~.~. -~ 
~ ---- - - ~- ~. .~ .  . .  ~ . ~. - ~~- ~ ~ - ~ - -  ~- ~ - -  - -- - -  ~ ~ - -  - 



NLO requirements.  Rcause of t h e  very  low l e v e l s  of  uranium d e t e c t e d  

P r i o r  t o  d r i l l i n g / s a m p l i n g  e f f o r t s ,  a Pre-Construct ion A c t i v i t i e s  

M e e t i n g  w i  11 be h e l d  f o r  Dames R Moore employees and subcontractors  

s c h e d u l e d  t o  work on t h e  s i t e .  A t  t h i s  m e e t i n g  r e l a t e d  s a f e t y  

requi  r e m e n t i  w i  11 be discussed and f i n a l  i zed. 



3 .O WATER SAMPLING PROCEDURES 

Following the instal la t ion Of well c lusters .  a set  of groundwater 
samples will be taken from the new and existing onsite wells. Samples 
will  be co l l ec t ed  according t o  the methods outlined by the USEPA in 
References 11 and 12. 

I 

Sampling ac t iv i t ies  can be broken down into three separate steps:  
p rezsamp 1 i n  g mea su remen t sTwe-l-l-evac u a t i-onTand-s amp-le-acqTTis-it-i-~n-;- A- 

discussion o f  laboratory methods t o  b e  used fo r  sample analysis i s  
provided in Section 4.1. 

- ~ ~ - ~  

I n  o rder  t o  minimize the  p o s s i b i l i t y  f o r  cross contamination, 
qroundwater samples will  be co l l ec t ed  beginning a t  the  well l e a s t  
l i k e l y  t o  contain above background concentrat ions of uranium (up-  
gradient w e l l )  a n d  ending a t  the  well most l i k e l y  t o  contain the 
highest level o f  above backqround concentrations of uranium. Sampling 
order has heen chosen based o n  the analytical results ava i lab le  from 
past samplinqs by N L O ,  the proximity o f  the c luster  t o  th'e nearest 
suspected uranium source, a n d  the geologic conditions present a t  the 
s i t e .  Table 3-1 describes the samples t o  be taken. Fiqt~rc? 2-1 shows 

the sampl i nq points . 

3.1 Pre-Eamglinq Measurments 

Figure 3 - 1  i s  a n  example o f  t h e  Clames 8 Moore F i s l d  S a m p l i n g  

2ecord t o  be used during the well sjmpling a c t i v i t i e s  a t  the FMPC. 

This f o r m  i s  self-explanatory a n d  w i l l  he completed f o r  each well 
S a m 3  1 ed . 

3 .? >/el 1 E v a c u a t i o n  

I n  order  t o  o b t a i n  a representat ive sample of  the groundwater. 
the water within the xell casinq a n d  i n  close proximity to the we11 



, 

screen must be removed (Reference 12).  The recommended amount of 
water t o  be removed f rom t he  well i s  dependent upon many f a c t o r s  
including we1 1 cha rac t e r i s t i c s ,  types of sampling equipment, and the 
parameters being tested. I t  i s  an t i c ipa t ed  t h a t  hetween 4'and 10 
casing volumes of water wil l  be removed prior t o  sampling the well. 
Vel 1 water w i  11 be evacuated e i ther  by purge primping o r  hai 1 i ng. 

The majority of wells currently i n  place a t  the FMPC, and most of 

those t o  be installed under t h i s  program have (or will have) dedicated 
3.75"  submersible pumps and discharge tubing installed in them. These 
pumps  wil l  be used t o  purge a n d  sample the  wel ls .  Purge water 
withdrawn from the  wells will  be discharged t o  a nearby sur face  
drainage channel. As each of these pumps a r e  dedicated t o  a s i n g l e  
wel l ,  no special cleaninq of the pump o r  discharge t u b i n g  prior t o  o r  
a f t e r  sampl i ng wi 1 1  be requi red . 
P a i l i n q  

__- 

I t  i s  an t i c ipa t ed  t h a t  several  of the shallow wells i n  the  
s u r f i c i a l  t i l l  layer  w i l l  have recoveries  t o o  slow t o  a l l o w  f o r  

continuous pumping .  I n  th i s  case,  wells w i l l  he bailed using a 2 f o o t  
l o n g ,  1.75" inch i . d .  s tainless steel  bailer w i t h  a teflon check valve 
b o t t o m .  T f  t he  well i s  bai led dry p r io r  t o  removing the  required 
volumes i t  w i l l  be allowed t o  reach 80% of recovery a n d  then i m -  

medi a tel  y sampl ed 

New n y l o n  weave rope w i l l  be used i n  the m a n i p u l a t i o n  of the 
h a i l e r  a n d  separate  lengths  wi l l  be dedicated t o  each well a n d  

disposed of a f t e r  use. 

A biodegradable, non-phosphate cleaning solution (e.g., ALCONOX) 

w i l l  he used to clean the bailer upon c o m p l e t i o n  o f  well evacuation. 
- 

The bailer w i l l  then be t r i p l e  rinsed w i t n  d i s t i l l ed  Mater prior to - - -  - _ -  _ -  - _ - -  __  - -- _. _- _ _  - 

. .  
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reuse .  A l l  b a i l e d  water ,  as w e l l  as t h e  wash and r i n s e  water, w i l l  be 

d i  scharged t o  nearby su r face  dra inage channels. 

3.3 Sample C o l l e c t i o n  

A f t e r  remova l  o f  t h e  r e q u i r e d  volumes f rom t h e  w e l l s ,  f i e l d  

measurements o f  pH, c o n d u c t i v i t y  , and t e m p e r a t u r e  w i  11 be made by  

c a l i b r a t e d  equipment. The sample b o t t l e  w i l l  then  be c l e a r l y  l a b e l l e d  

-i n-permanen t-i nk-.-The-pump-di sc ha rge- tub i  nglwi - l - l -be - -p - lacednearth~  
b o t t o m  o f  t h e  sample b o t t l e  and g r a d u a l l y  withdrawn as the  c o n t a i n e r  

f i l l s .  Water f r o m  t h e  b a i l e r  w i l l  be  m i n i m a l l y  h a n d l e d  and 

t r a n s f e r r e d  immediate ly  t o  t h e  sample b o t t l e .  

A11 sample b o t t l e s  w i l l  be f i l l e d  t o  t h e  t o p  w i t h o u t  over f lowinq.  

Caps w i l l  be f i rmly  hand t i g h t e n e d  t o  prevent  leakage. Recause of  t he  

r e l a t i v e l y  low t u r b i d i t y  o f  t h e  ground w a t e r  a t  t h i s  l o c a t i o n ,  no 

f i e l d  f i l t e r i n g  o f  samples w i l l  he requi red.  

As each f u l l  s e t  o f  samples i s  c o l l e c t e d  f rom each m o n i t o r i n g  

p o i n t ,  t h e y  w i l l  be s t o r e d  i n  sampling k i t s  comprised o f  an i c e  chest  

c o n t a i n i n g  the  coo lan ts ,  and h o l d i n g  and sh ipp ing  i n s t r u c t i o n s .  T h i s  

s a m p l i n q  k i t  w i l l  he p rov ided  by the  a n a l y t i c a l  l a b o r a t o r y  (EAL)  and 

w i l l  be shipped t o  t h e  l a b ,  v i a  o v e r n i g h t  c a r r i ' e r .  a l o n g  w i t h  t h e  

approp r ia te  chain-of -custody documents upon comple t ion  o f  the  sampling 

e f f o r t s .  

As  p a r t  o f  o u r  o n g o i n g  O A  program,  f i e l d  h lanks  c o n s i s t i n g  o f  

d i s t i l . l e d ,  de ion ized water  w i l l  he c o l l e c t e d  between se lec ted  we l l s  t o  

a s s u r e  t h e  e f f e c t i v e n e s s  o f  t h e  c lean ing  and sample hand l ing  proce- 

dures. I n  a d d i t i o n  t o  t h e  f i e l d  b lanks,  two types of  t r i p  blanks w i l l  

be c o l l e c t e d .  These c o n s i s t  o f  sample b o t t l e s  f i l l e d  w i t h  de ion ized,  

d i s t i l l e d  water and capped i n  t h e  l abo ra to ry .  One t r i p  b lank  remains  

capped and accompanies t h e  samples a t  a l l  t imes u n t i l  r e t u r n i n g  t o  the  

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

Dames 8 Moore 
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other  t r i p  b l a n k  i s  s e t  a.side di r i n g  the  sampling of the we 1s and 
l e f t  open t o  the atmosphere. T h e  Purpose of these t r i p  blanks i s  t o  
ensure t h a t  proper sample bot t le  Preparation and handling techniques 
have  been employed, a n d  t o  eva lua te  the  poten t ia l  f o r  atmospheric 
contamination of sampling equipment. A t  least one t r i p  b l a n k  of each 
type will be collected each day of samplinq. 

3.4 Surface Vater and Seep Sampling ___ - -__ 

To supplement water qual i t y  d a t a  collected from the monitoring 
well network, 3 seep samples downqradient and 1 seep sample upgradient 
of the  FMPC will he taken. Figure 2-1 shows the approximate location 
of seep samp inq points. Seep sampling methodology and analysis  wil l  
be compatib e w i t h  those techniques used i n  monitor well sampling. 
Seep samples will he used i n  suhsequent d a t a  analysis t o :  

o measure the r a t e s  a n d  impacts of direct  seepage discharge on 

the FMPC's surface drainages. 

o conf i rm/refu te  previously i d e n t i f i e d  areas  of the FMPC 

property as potential uranium sources. 

o when compared w i t h  well r e su l t s ,  provide a n  indirect measure 
of s i t e  sediments attenuation c a p a c i t y .  

o when measured over a period o f  time. provide surface water 
i n f i l t r a t ion  d a t a .  

Seep samples w i l l  be? collected i n  the f o l l o w i n g  manner: 

o a f i e ld  reconnaissance w i l l  be made t o  identify likely seepage 
points  adjacent t o  the Naste P i t  Storaqe Area, Paddy's R u n .  
a n d  Storm Sewer O u t f a l l  Ditch. 

0 a Seep - - -  Col l ec t ion  P a n -  (Figure 3=2)_wi_ll -be- installed a t  the - - -- -- 
- .  - - -  

indicated locations. 

3-4 

1 

.I 

' Dames 8 Moore 



o water from th i s  pan w i l l  be collected using a pe r i s t a l t i c  pump 

w i t h  dedicated t e f l o n  tub ing .  Samples will  b e  handled 

s i m i l a r l y  t o  those c o l l e c t e d  by the  monitor wel ls  with I I 

I 

I subrnersi bl e pumps. I 

! 

The FMPC surface waters are fed in par t ,  by discharges of  seepage 
and groundwaters. To aid in  the pred ic t ion  of u l t imate  impacts t o  

!I i 
I1 

downstream receptors  o f  urani ferous waters, 7 surface water samples ! 

! 
! will be collected.  The locations __ of these samples are--shown infi.gu.cep 

2 - 1 .  Surface water sampling h a s  been a component o f  the  FMPC's  I 

environmental monitoring program since p l a n t  operations were s t a r t e d  

lected as part of th i s  study w i l l  use NLO established procedures a n d  

protocols . 

- 

in  1 9 5 0 ' s  (Reference 1 3 ) .  Therefore ,  surface water samples col-  i 

I 

I i 
I . :. 

I 
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4.0 LAPORATORY ANALYTICAL METHOOS 

As each f u l l  s e t  o f  sample b o t t l e s  i s  c o l l e c t e d  f r o m  each  

m o n i t o r i n g  p o i n t .  - they w i l l  be p laced i m m e d i a t e l y  i n t o  an i n s u l a t e d  

sampling k i t .  Temperatures o f  t h e  samples w i l l  be mainta ined as c l o s e  

as p o s s i b l e  t o  a maximum o f  4 O C  ( 3 9 O F ) .  Preserva t i ves  (1.5 m l  conc. 

n i t r i c  a c i d  p e r  l i t e r  o f  samp le )  w i l l  have  been added t o  sample 

b o t t l e s  p r i o r  t o  d e l i v e r y  t o  t h e  f i e l d  by EAL, laborato~y-pprsonnel- ._P 

t o t a l  o f  3 1  g roundwater .  3 seep, and 7 sur face water  samples w i l l  be 

analyzed fo r  u ran i  urn. 

4.1 Labora tory  Ana lys is  

The method o f  c h o i c e  fo r  accu ra te  r a d i o l o g i c a l  de termina t ion  of  

u r a n i u m  i s  a l p h a  spect rometry .  The water  sample i s  t raced w i t h  232U 

and t h e  234U, 23511 components a r e  s p e c t r o m e t r i c a l l y  i s o l a t e d  and 

q u a n t i f i e d  a f t e r  e q u i l i b r a t i o n  w i t h  t h e  t r a c e r  and p u r i f i c a t i o n  b y  

c l  a s s i  ca  1 c h e m i c a l  methods i n c l  u d i  n g  p r e c i  p i  t a t i  ons , s e l  e c t i  ve 

ion-exchanqe, a d s o r p t i o n - d e s o r p t i o n ,  e x t r a c t i o n s ,  e t c .  The f i n a l  

p u r i f i e d  u r a n i u m  f r a c t i o n  i s  e l e c t r o d e p o s i t e d  on a s t a i n l e s s  s t e e l  

d i s c  f o r  measurement on any of 32 i n s t a l l e d  a lpha de tec to rs  coupled t o  

an Nil 6 6 0 0  mu1 t i  -channel pu l se  h e i g h t  ana lyzer  system. The observed 

count r a t e  of  each i so tope  i s  conver ted  t o  p C i / l i t e r  o f  sample u s i n g  

a p p r o p r i a t e  a l i q u o t  fac to rs ,  coun t ing  e f f i c i e n c i e s ,  y i e l d  c o r r e c t i o n  

fac to rs ,  e t c .  

The i s o t o p i c  r e s u l t s  ( i n  p C i / l )  w i l l  be used t o  c a l c u l a t e  t o t a l  

uranium on a weight bas is .  Th is  i s  accomplished by c a l c u l a t i n q  ug o f  

each i s o t o p e  f rom a l p h a  s p e c t r o m e t r i c  da ta  ( p C i / l )  and then summing 

the  ug of  U-238, U-234. and U-235 per  l i t e r .  

The minimum d e t e c t i o n  l i m i t  f o r  any gi'ven i s o t o p e  i s  0.2 pCi per  

l i t e r  us ing  a s a m p l e . s i z e  o f  o n e - h a l f  l i t e r .  Each sample w i l  be 

l abo ra to ry  f i  1 t e r e d  (fi.45 micron . membrane). p r i o r  t o  ana lys is  t o  
- ~ _ _  - _ ~ _  _ _  - _ _  ~- . ~ .~ - ~ ___. .- 
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separa te  f i l t r a t e  from any suspended solids. I f  h i g h  u r a n i u m  levels 
are  found in a specific sample, the  suspended so  i d s  would then b e  

analyzed t o  enable  determinations of p a r t i  t i o n  c o e f f i c i e n t s  as a 
function-of ionic conditions, par t ic le  s izes ,  e tc .  

names t Moore has  chosen EAL of Richmond, Cal i forn ia  as o u r  
suhcontracted laboratory. EAL has heen i n  business since 1970 a n d  i s  
widely recoqnized a s  one of the n a t i o n ' s  leading environmental 

--moni-tor-i ng-l abocatori es-for-radi o-chemi cal-ana 1 ys-i-s-.-E-AL-ha s-wor k-ed-- 
directly for  both the IVlE and N R C  and i s  currently performinq required 
radio-chemical ana lys i s  f o r  numerous low-level radioactive-waste 
b u r i  a1 s i t e s  . 
4.2 Ouality Assurance 

no 

t o  
of 

. w i  

EAL laboratory was audited by Dames X Moore OA in.March 1982 w i t h  
However, E A L  w i l l  be audited a g a i n  by QA p r i o r  adverse f i n d i n g s .  

t h e i r  p a r t i c i p a t i o n  on th i s  project to  ensure their  effectiveness 
implernentinq @ A  on the analytical d a t a .  A chain-of-custody form 
1 be implemented (Figure 4 - 1 )  and  checked periodically by O A  f o r  

I 

completeness . I 
I 

Internal  OA procedures i n  use by E A L  a re  provided f o r  review 
i n  Appendix 2. I 

4 -2 ! 
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5 .  DATA EVALIIATTON PROCEDIJRES 

Data eval u a t  i on procedures wi 11 consist of a s t a t i s t i ca l  evalu- 
a t i o n  of p a s t  and recent ground and surface waste quality d a t a ,  a n d  a 
geologic evaluat ion of  the information obtained from the boring and 
sediment sampling program. I n  addition. a computer model l ing  study 
w i  11 1 a t e r  be uti l i  zed to  predict future water qual i t y  trends/di s t r i  - 
butions and  t o  a s s i s t  in  conceptual remedial design a1 t e rna t i  ves,  
should they prove necessary. Modelling e f fo r t s  are  discussed in more 
detail  i n  Reference 14. 

____ _ _ _ _  - ____ 

5 .1 S t  a t  i s ti cal Eva1 u a t  i on 

Previously collected uranium water quality analytical d a t a ,  a l o n g  
with d a t a  generated as a result  of  t h i s  s tudy.  wil l  be compiled and 

s t a t i s t i ca l ly  evaluated. This evaluation i s  necessary t o :  .. , 

o Establ i sh  accurate  a n d  v e r i f i a b l e  background concentrations 
o f  uranium i n  the groundwater i n  th is  portion of southwestern 
O h i o .  This i s  important because of the lack o f  a regulatory , 
standard f o r  t h i s  parameter, the use o f  other non-si te  
specif ic ,  generic background values which may be higher o r  I 

lower t h a n  those present i n  the Fernald area,  and the need t o  
develop a standard of  comparison hecause of  the often very low I 

l eve l s  o f  "above background" concentrations reported a t  the 
s i t e .  

.o Ident i fy  the  monitoring poin ts  which a r e  t ru ly  exceeding 
background levels ( t a k i n g  into account normal uranium concen- 
t r a t i o n s ) .  This i s  a l s o  needed t o  remain consis tent  w i t h  

USEPA/OEPA guidelines. 

0 netermine the concentration a n d  distribution of uranium i n  

each of the FMPC's three hydroqeologic reqimes. 

5- 1 
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o Extrapolate  the  cont r ibu t ion  ( load)  each potent ia l  source 
area h a s  input into the groundwater. 

o Evaluate current FMPC sampling schedules and methodologies to  
see i f they are consi s t e n t  w i t h  qroundwater f l o w s  and  

discharges . 
_____- -- .__ __. -- - 

5tTt-iTt-ical evaluation will include application of the following __- 

t es t s  to - the  uranium water quality d a t a :  

o Geometric averaging - Geometric averaging i s  equivalent t o  the 
arithmetic averaging of the logarithm of the d a t a  values.  I t  
i s  calculated as the ( n ) t h  root of the product of the (n) d a t a  

values. The geometric average corresponds t o  the use o f  a 
log-normal d i s t r i b u t i o n  r a the r  t h a n  a standard Gaussian 
distribution t o  represent the variation of the measured value 
d a t a  due t o  independent, uncontrol lable  parameters (e.g., 
seasonal chanqes) (Reference 1 7 ) .  Ceomet r i  c averagi n g  w i  1 1  
he used t o  determine background uranium concentrat ions 
upqradient of  the F M P C .  A n a l y t i c a l  d a t a  from se lec ted  
o f f - s i t e  a n d  o n s i t e  wells will  be grouped a n d  a geometric 
average determined. This average w i l l  become the s tandard t o  
which o ther  downgradient values are compared. This type of 
averaging has a1 ready been recogni zed hy several i nvesti gators 
a s  being more suitable f o r  certain types o f  environmental d a t a  
(References 18, 19, 20) .  

o Student's t - t e s t  - Downgradient uranium values w i l l  be grouped 
by well a n d  compared t o  the background value using the - 

student's t - t e s t  (Reference 2 1 ) .  This t e s t  assumes a normal 
distribution of the d a t a  which may not  be the case f o r  these 
water q u a l i t y  values. However, i t  will be used i n  th i s  s t u d y  
t o  remain consi  s tent  w i t h  USEPA/nEPA q u i  del i nes.  

5 - 2  
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Prior t o  the use of the t - t e s t ,  d a t a  will be tested for normality 
I 

I 
I 

uti l iz ing the following methods: 

o Special Purpose Test (Skewness and Kurtosis) 
o General Purpose (Goodness of F i t )  

evaluate the d a t a .  Additional information on this t e s t  can be f o u n d  

i n  Reference 2. 
- - - _ _  - 

5.2 Geological Evaluation 

A geologic evaluat ion of  the d a t a  collected during the boring, 
sediment sampling, and well testing process w i l l  be conducted. This 
evaluation will consist of the following: 

'I 

! j 
il 
,I 

o Production and interpretation of numerous s i t e  cross sec t ions  
and  fence diagrams t h r o u g h  key areas  of the FMPC. As d i s -  

cussed i n  the Task A report  (Reference Z ) ,  the  subsurface 
qeologic conditions a t  th is  f ac i l i t y  are complex and directly 
control the movement of  uraniferous groundwater. w h i c h  may be 
migratinq from the source a reas .  . These cross sections and  

fence diagrams (prepared i n  accordance w i t h  procedures given 
i n  References 15 a n d  1 6 )  w i l l  provide a n  understanding of 
s i t e  geology, locate zones o f  l ikely leachate  migration, a n d  

be used i n  the calibration of the computer model. 

I 

I 
I! 

o Ana lys i s  of sediment sampling a n d  well t e s t i n g  d a t a  w i l l  be 
used t o  c a l c u l a t e  aqu i f e r  properties which i n  turn, control 
the movement of urani ferous -groundwaters'. Hydraul i c  conduc'- 
t i  v i  t y  , transmi ssi vi t y  , and  porosity w i  1 1  .be calculated. (using 
the techniques provided i n  References 7 a n d  9 )  f o r  the 
various hydrologic regimes a t  the s i t e . '  Travel .times t o  
sur face  water bodies a n d  o f f - s i t e  receptors  w i l l  a l so  he 

- . cal C U I  at.erf.-fo.r lea.chate~eman.ati.n~_.from,_~an.d..di.sso~ved~ucan.i.um.. . 

i n  surface water i n f i l t r a t ing  from t h e  various, sources. 
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6.0 COST ESTIMATE AND SCHEDULE 

Field a c t i v i t i e s  t o  be performed in th i s  task can be broken down 
i n to  three cateqori es : 

o Well Drilling 
o Aquifer Testing 
o Sampling and Surveying 

Table 6 - 1  provides a de t a i l ed  breakdown of cos t s  f o r  each of 
these f ie ld  ac t iv i t i e s .  These costs (not including pump purchase and  

i n s t a l l a t i o n  charges)  are consistent w i t h  the names 8 Moore proposal 
of December 9 ,  1983. NLO will be kept advised on a daily basis  as t o  
the status and progress of our f ie ld  program during the performance of 
the work. These estimates will not be exceeded without prior approval 
by NL0.-Figure 6-1 i 1 lus t ra tes  the anticipated duration and completion 

~ - _ _ _ _  __ ~ _ _ _ ~  ____- - 

. .. 

I 

of each act ivi ty  in weeks a f t e r  Work P l a n  approva 

6.1 well Drilling 

We1 1 dr i  1 1  i ng  ^ w i  

th is  p l a n  by N L O / O O E .  

person, 7 d a y  e f f o r t  
monitoring we1 1 s ,  a s  

. 

I 

1 commence w i t h i n  2 weeks of final approval of  i 

Costs have been based on a n  an t ic ipa ted  1 
(7  man-days) t o  i n s t a l l  a n d  develop a l l  the 
uming good weather a n d  no access/securi  t y  

I 
I 

r e s t r i c t i o n s  beyond normal N L O  escor t ing  p r a c t i c e s  f o r  uncleared'. . . , 
personnel i n  production/waste management areas. 

I 

6 .2  Aquifer Testing 

l lpon  completion of d r i l l ing  and  well development ac t iv i t ies ,  the 
aquifer testing program w i l l  commence. We estimate a 2 person, 5 d a y  

e f f o r t  (10 man-days). t o  complete a l l  pumping/recovery testing. This 
assumes no access/securi  t y  r e s t r i c t i o n s ,  good weather, a n d  n o  
breakdown of the pumps currently instal led i n  ex-isting NL0.monitoring 
wells..  I f  names 8 rloore equipment f a i l s  (e .g . ,  pumps, generato'r ,  
e t c  .) .. N L n  .. w i  1 1  - no t  ~ . b e  .-.- charged~for-down ti~me,_.Tn .a-dditlOn-,  fi.e!d~time_- 
may .increase i f  extended p u m p i n g  o f  we1 I s  i.s required t o  . i n d u c e  

necessary a q u i  fer  equi 1 i brium condi  tions. 

. .  

. 
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6.3  

aqu 

Sampl i ng and Surveyi ng 

Wel l  s a m p l i n g  w i l l  b e g i n  i m m e d i a t e l y  upon c o n c l u s i o n  o f  t h e  

f e r  t e s t i n g  program. We es t imate  t h a t  a l l  w a t e r  samples can be 

c o l l e c t e d  w i t h i n  a 2 person, 4 day p e r i o d  (8 man-days) . This assumes 

good w e a t h e r  and no a c c e s s / s e c u r i t y  r e s t r i c t i o n s .  Th i  r t y - o n e  

groundwater, 3 seep, and 7 surface water samples w i l l  be c o l l e c t e d  and 

a n a l y  z e d-f o r -u-r am3-u m -f m m w i  th-i-iC-th.-heF M P C p r o p e r t y . N 0 o f f s i t e 
sampling i s  a n t i c i p a t e d  a t  t h i s  t ime. 

I t  does need t o  be recognized t h a t  c o l l e c t i o n  of  some a d d i t i o n a l  

samples may be prudent i n  t h e  event t h a t  v a r i a b l e  f i e l d  c o n d i t i o n s  a r e  

encountered .  Also, rev ised sampling p r o t o c o l s  may r e q u i r e  c o l l e c t i o n  

of a d d i t i o n a l  samples. If a d d i t i o n a l  sampling i s  n e c e s s a r y ,  Dames 8 
Moore w i  11 n o t i  fy  NLO and o b t a i n  t h e i r  concurrence Gefore i n i t i a t i n g  

such a c t i  v i  t i e s  . 

__- 

S u r v e y i n g  o f  w e l l s  and o t h e r  s i t e  a r e a s  w i l l  a l s o  take p lace  

d u r i n g  water s a m p l i n g  a c t i v i t i e s .  We a n t i c i p a t e  a ‘2 person 2 day 

e f f o r t  ( 4  man-days) assuming good weather  and no a c c e s s l s e c u r i t y  

r e s t r i c t i o n s  beyond normal  NLC e s c o r t i n g  p r a c t i c e s  f o r  u n c l e a r e d  

personnel i n  p r o d u c t i  on/waste management areas. 

6 - 2  
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TARLE 2-2 

Monitor Well Construction Specifications 
I t 

I 

_____- 

, 

I 

1 

1 

(1) D R I L L I N G  - - D r i l l i n g  wi l l  be  8" open hole using stahdard mud 
rotary techniques. 1 

(2) C A S I N G  - 4" Inside diameter schedule 40 P V C ,  Flush joint  threaded 
and coupled. Teflon Tape between lengths, No glue. 

- (3)-SCRE E N----4"I n s i  de-d i dme t e r-,-sc hedu.1 e-40- PVC---S 1-0 t t ed-Sc r ee ny--- 
s ized according t o  formation and gravel p a c k .  5 Foot  Length for  
each well, bel 1 end o r  similar bottom cap. 

(4) PUMP - Each well t o  be equiped w i t h  a 15 gpm, one h p ,  submersible 
pump. Pumps t o  have a b u i l t  in  e l e c t r i c a l  breaker,  and a plug-in 
terminal cord s u i t a b l e  f o r  use with a generator.  Pumps  t o  be 
i n s t a l l e d  have  been s ized  according t o  estimated well depth,  
purchase cos t ,  and estimated yield of the aquifer. 

(5) RISER - A t  ground l e v e l ,  a 6 "  i n s ide  diameter p ro tec t ive  s t e e l  
r i se r  pipe w i t h  vented, locking cap t o  b e  i n s t a l l e d  a t  each well. 
Pipe will extend approximately 2 feet above grade. 

(6) SURFAdE S E A L  - A t  ground l e v e l ,  a E-foot  square,  5 - fee t  thick 
concrete  pad t o  be constructed a t  each wel l .  Pad  to be graded t o  
promote surface runoff away from we1 1 .  

G R A V E L  P A C K  - Gravel pack t o  be i n s t a l l e d  the length of  the well 
-screen t o  one f o o t  above t o p  of well screen.  Gravel pack t o  be 
graded Ottawa sand, si zed appropriately for  we1 1 screen. 

(7) 

(8) S U B S U R F A C E  S E A L  - A 3 f o o t  thick bentoni te  p e l l e t  seal  t o  be 
i n s t a l l e d  around annular space extending from t o p  of  gravel pack 
t o  depths deemed necessary by the  geologis t  o r  geotechnical 
engineer.  Above the s e a l ,  annular space t o  be backf i l led  w i t h  
clean backfill materials t o  w i t h i n  3 feet of surface. 

(9)  S E D I M E N T  SAMPLING - During d r i l l i n g ,  s p l i t  spoon o r  undisturbed 
sediment samples t o  be co l l ec t ed  a t  every f i v e  f o o t  in te rva l  o r  
a t  the d i r ec t ion  of the f i e l d  geologis t  o r  geotechnical engineer. 
Appropriate sample containers t o  be provided by the d r i l l e r .  

(10) S U P E R V I S I O N  - A l l  d r i l l i n g ,  cons t ruc t ion ,  a n d  sampling o f  
monitoring wells t o  be d i r ec t ed  by a qua l i f i ed  names & Moore 
geologist or geotechnical engineer. 
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TARLE 2-3 
. .  

. .  

Well Cluster Tes t i ng  R a t i o n a l e  

We1 1 C1 u s t e r s  Type of R a t i o n a l e  

t o  be Tested Test 

16 s-,-d Pumpi ng- . Adj  acen t-to-El-yash-P-i-1 e 
(one o f  t h e  pr imary 

sources) . Observe Poss ib le  

R a r r i  er/Recharge Ef fec ts  

by Paddy's Run. 

18s, d Pumpi ng Downgradient o f  Waste P i t  

'Area (one o f  t he  pr imary  

sources) . Numerous Observa- 

t i  on We1 1 s Nearby. 

14s,  d Pumping Petween Two Sources 

(Paddy's Run, Storm D i t c h )  . 
Use C l u s t e r s  15 and 20 

f o r  Observation We1 1 s .  

12s, d Recovery . ' 

lqs, d Pumpi ng 

13, 15s Recovery 

Upgradi e n t  , Need Data 

on Water Flows ' In to  S i te .  

W i l l  Pump Product ion . 

b!el ls t o  see i f  they ac t  

as b a r r i e r .  

Obta in  General Aquifer 

I n fo rma t ion .  
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I. PURPOSE 

The purpose of  t h i s  P lan i s  t o  ass ign  r e s p o n s i b i l i t i e s ,  e s t a b l i s h  

personnel p r o t e c t i o n  s t a n d a r d s  and mandatory  s a f e t y  p r a c t i c e s  and 

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

operations,are be ing  conducted a t  t h e  s i t e .  

11. APPLICABILITY 

The p r o v i s i o n s  o f  t h e  P lan  a r e  mandatory f o r  a l l  o n - s i t e  Dames 8 

Moore ernpl oyees and s u b c o n t r a c t o r s  engaged i n  haza rdous  and /o r  

r a d i o a c t i v e  ' m a t e r i a l  management a c t i v i t i e s  i n c l u d i n g  b u t  n o t  l i m i t e d  

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

m o b i l i z a t i o n ,  p r o j e c t  ope ra t i ons ,  and demobi l i za t  

1 

on. 

........... __.. . . 
- -  
. .  



111. RESPONSIBILITIES 

A.. Project Manager 

The PM sha l l  d i r e c t  on - s i t e  inves t iga t ion  and operational 
e f for t s .  A t  the s i t e ,  t h e  PM, a s s i s t ed  by the  on - s i t e  Safety 
Officer, has the primary responsibility f o r :  I 

i 
I 
I 
U 
m 
I 
I 
I 
I 
I 
R 

i 
I 

1. AGuring t h a t  appropriate personnel protect ive _ _ _ _  equipment __-__- i s  
_p---__________---- - ___ ____-__ 

avai 1 able and properly uti 1 i zed by-a1 1 --on-site personnel . I 
. -  

2. Assuring t h a t  personnel are aware o f  t h e  provisions of t h i s  
plan,  a r e  in s t ruc t ed  i n  t he  work prac t i ces  necessary t o  
ensure safety,  and in planned procedures f o r  dealing with 
emergencies . 

3. Assuring t h a t  personnel a r e  aware of the potential hazards 
associated with s i t e  operations. 

4. Monitoring the safety performance of a l l  personnel t o  ensure 
t h a t  the required work practices are employed. 

5. Correcting a n y  work practices or conditions t h a t  may result 
i n  injury or exposure t o  hazardous substances. 

. 
6. Preparing any acc ident / inc ident  repor t s  ( s ee  atta'ched . 

Accident Report Form). 

7 .  Assuring the completion of P l a n  Acceptance a n d  Feedback forms 
attached herein. 

8 .  Pro.iect Personnel 

Pro jec t '  persome1 involved i n  on-si t e  inves t iga t ions  a n d  
operations are responsible f o r :  

__ 
_. . - .- 1-. Taking a1 1 -reasonable -precautions t o  prevent i n ju ry - to - -  - -  

thernsel ves and t o  the i r  fel low employees. 

2 
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2. Implementing Pro jec t  Health and Safety Plans, and reporting 
to  the PM f o r  ac t ion  any devia t ions  from the  an t ic ipa ted  
conditions described in the Plan. 

Performing only those tasks t h a t  they be l ieve  they can d o  

safely,  and immediately reporting any accidents and/or unsafe 
conditions t o  the PM. 

3. 

I 

I 
f 

___ - 
- -  I I V r -  -BACKGROUND 

- 

Site History 

NLO's Feed Material Production Center (FMPC) i s  a DOE f ac i l i t y  
uti l ized for the production of me ta l l i c  u r a n i u m  fuel  core f o r  t h e  
D O E ' S  production r e a c t o r s .  The feed mater ia l s  u t i l i z e d  include 
uranium ore concentrates and various recycled compounds and metals. 

'I 
I -- 

I 
rn 
I 
I 

I 
I 
I 

i 

;. 

Dames A Moore Activity 

Dames A Moore w i l l  be conducting a ground water investigation t o  
determine the s o u r c e ( s )  o f  t he  above-background l eve l s  of uranium 
detected in the groundwater. On-site ac t iv i t i e s  will include s i t e  
reconnaissance, well d r i l l i n g  ( r o t a r y  wash), s o i l  sampling ( s p l i t  
spoon sampler), and water sampling (ba i le r ) .  

L *  

SusDected Hazards 

The p o t e n t i a l  hazards associated w i t h  the on-site ac t iv i t ies  have 
been deterrni'ned t o  be those assoc ia ted  w i t h  uranium, based on the 
r e s u l t s  o f  previous ground water analyses. The presence of elevated 
levels of sulfates and n i t ra tes  in the groundwater does not present a 
p o t e n t i a l  health r isk.  

3 



V. EMERGENCY CONTACTS AND PROCEDURES I 
Should any s i t u a t i o n  o r  unplanned occu rance  r e q u i r e  O u t s i d e  o r  

s u p p o r t  s e r v i c e s ,  t h e  a p p r o p r i a t e  c o n t a c t  f rom t h e  fo l l ow ing  l i s t  

should be made: 

f 
n 

I 
I 
I 
e! 
I) 

I 
I 
I 
I 
I 
I 

i 
I 

Pol i c e  

F i r e  

Ambulance 

Hosp i ta l  

0hii.l P r o j e c t  Manager 

D&M FHRSPO D i r e c t o r  

6. B e r l i n  

0. Gray ( o f f i c e )  

(home) 

914-761-6323 

914-761-6323 

914-962-5423 

I n  t h e  event t h a t  an emergency develops on s i t e ,  t h e  p r o c e d u r e s  

d e l i n e a t e d  h e r e i n  a r e  t o  be  i m m e d i a t e l y  f o l l o w e d .  Emergency 

cond i t i ons  are  cons idered t o  e x i s t  i f :  

\ -  

- Any member o f  t h e  f i e l d  c rew i s  i n v o l v e d  i n  an acc ident  o r  
exper iences any adverse e f f e c t s  or symptoms o f  exposure w h i l e  

on scene. 

- A c o n d i t i o n  i s  d i s c o v e r e d  t h a t  sugges ts  t h e  e x i s t e n c e  o f  a 

s i t u a t i o n  more hazardous than a n t i c i p a t e d .  

The f o  1 1 owing emergency procedures should be f o l  1 owed : 

.'  ' a )  P e r s o n n e l . o n - s i t e  s h o u l d  use  t h e  "buddy"  sys tem ( p a i r s ) .  

Buddies should p r e - a r r a n g e  hand si.gna1.s ' o r  o t h e r  means o f  

emergency s i g n a l s  f o r  communication i n , c a s e  o f  lack  of rad ios  

or r a d i o  breakdown (see t h e  fo l l ow ing  i t em) .  
- ~- ~ ~- - -~ - ~ - -  ~ ~ - ~ -.. _ _  . . ~~. _ _ _  .-.. . . ~ .  . . ~_. ~ . ~ 
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b )  S i t e  work area entrance and  e x i t  routes should be planned, 
and emergency escape routes  del ineated by the Project 
Manager. 

Vi sua1 contact  should be maintained between "pairs" on-site'. 
with the team remaining in close proximity in order to ass i s t  
each other i n  case of emergencies. 

Wind indicators v-isible t o  a l l  on-s i te  personnel should be . 

provided by the  Project Manager to  indicate possible routes 
f o r  upwind escape. - 

I 

C )  

I. 
-- -___ - __ - - -__ 

d )  . 

- I _____ 

I 
I 

,. . 

e )  The discovery of a n y  condi t ion t h a t  would suggest the  
existence of a s i t u a t i o n  more hazardous t h a n  an t i c ipa t ed ,  
should r e s u l t  in t he  evacuation o f  the f i e l d  team and 

re-evaluat ion of  t he  hazard a n d  the  level  o f  protection 
required. 

f )  I n  t h e  event t h a t  a n  accident occurs, the PM i s  t o  cornp.lete 
an  Accident Report Form for  submittal t o  the M P I C  of  the 
o f f i c e ,  with a copy t o  the health and safety program office. 
The M P I C  should assure  t h a t  followup act ion i s  t a k e n  t o  
correct the si tuation t h a t  caused the accident. 

VI. H A Z A R D  CHARACTERISTICS AND PROTECTION R E Q U I R E D  

The po ten t i a l  hazards resulting from the on-si t e  act ivi t ies  are 
those assoc ia ted  with exposure t o  radiological  contaminants, 
s p e c i f i c a l l y  uranium. The levels anticipated are n o t  h i g h  enough t o  
warrant rad io logica l  m o n i t o r i n g  d u r i n g  d r i l l i n g  a n d  sampling ac- 
t ivi  t i e s .  

I n  order  to  reduce the poten t ia l  for  contact  with the 
contaminants, the personnel protective equipment specified i n  T a b l e  1 

wi-11 be worn by-a1.l pecsonnelLduring- on-slte act-ivi-ties _.-._ _ _  ~ 

F " 5 
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1 
I 
1. 
I) 

I 
I 
I 
I 
I 
I 

z TABLE 1 .i 

Act i v i  ty /Locat i  on 

D r i  11 i ng and Sampl i ng 

Protec t ive  Equipment 

D i  sposable covera l ls  
Rubber gloves 
Rubber boots ( s t e e l  -toed) 
Hard hat  
Dust masks* 

I f  condit ions a r e  dry and dusty,  dust  masks w i l l  be worn. 

6 



I 
f -  

VII. STANDARD SAFE WORK PRACTICES 

Gene r a1 

1) E a t i n g ,  d r i n k i n g ,  chew ing  tobacco,  smoking and c a r r y i n g  

matches or l i g h t e r s  i s  p r o h i b i t e d  i n  t h e  c o n t a m i n a t e d  o r  

p o t e n t i a l l y  c o n t a m i n a t e d  a r e a  or where the  p o s s i b i l i t y  f o r  I -  

- - __________ _t he-t cans fet-of_c_o_n_tami na t i on e x i  s t s . - 1-i .. 
2) A v o i d  c o n t a c t  w i t h  p o t e n t i a l l y  contaminated substances. Do 

n o t  walk through puddles, pools,  mud, e t c .  Avoid,  whenever 

p o s s i b l e ,  k n e e l i n g  on t h e  ground, l e a n i n g  or s i t t i n g  on 

equipment o r  ground. Do n o t  p l a c e  m o n i t o r i n g  equipment  on  

p o t e n t i a l l y  contaminated su r face  ( i  .e., ground, etc.). 

- 

3) F i e l d  c rew members s h a l l  be f a m i l i a r  w i t h  t h e  p h y s i c a l  

c h a r a c t e r i s t i c s  o f  i n v e s t i g a t i o n s ,  i nc lud ing :  

- wind d i r e c t i o n  i n  r e l a t i o n  t o  the ground zero area 
- a c c e s s i b i l i t y  t o  assoc ia tes ,  equipment, veh ic les  
- communication 
- hot  zone (areas o f  known o r  suspected contaminat ion) 
- s i t e  access 
- neares t  water sources 

4) The number o f  pe rsonne l  and equipment i n  t h e  c o n t a m i n a t e d  

area should be minimized cons is ten t  w i t h  s i t e  operat ions.  

L -  

. 

5 )  A 1  1 wastes  g e n e r a t e d  d u r i n g  D&M a n d / o r  s u h c o n t r a c t o r  

a c t i v i t i e s  s i t e  s h o u l d  be di'sposed o f  a s  d i r e c t e d  by t h e  

P r o j e c t  Manager. 

7 
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I 
Drilling and Sampling Practices 

For a l l  d r i l l i n g  and sampling a c t i v i t i e s .  the  following s t a n d a r d  
safety procedures shall be employed 

1) All d r i l l i n g  and sampling equipment s h o u l d  b e  cleaned before 
proceeding t o  the d r i l l  s i t e .  

cleaned a f t e r  each use. I - -  

3) Work i n  "cleaner"  a reas  should be conducted f i r s t  where 
pract i ca 1 . 

1) 

_- 

4 )  The minimum number of personnel necessary t o  achieve t h e  
objectives shall be within 25 f e e t  of the  d r i l l i n g  o r  sampling 
act ivi ty .  

Appropriate emergency a n d  backup subcontracted personnel shguld 
remain 25  f e e t  from the  d r i l l i n g  or sampling a c t i v i t y  where 

5 )  

1 
I 

pract i.cal . 

I 
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vrir. DECONTAMINATION PROCEDURES 

1) Locate a decontaminat ion area. 
. .  

2 )  E s t a b l i s h  a personnel decontaminat ion s t a t i o n  c o n s i s t i n g  of a 

b a s i n  w i t h  soapy water, a r i n s e  bas in  with p l a i n  w a t e r  and a 
can w i th  a p l a s t i c  bag. 

Wash and r i n s e  boots  and g loves.  

- --___ -__ - -___ 

3)  

4 )  Remove d isposable s u i t  and d i s c a r d  i n  pTast ic  bag. 

5 )  Upon l e a v i n g  t h e  c o n t a m i n a t i o n  area ,  a l l  p e r s o n n e l  w i l l  

p r o c e e d  t h r o u g h  t h e  a p p r o p r i a t e  C o n t a m i n a t i o n  R e d u c t i o n  

Sequence as descr ibed above. 

6) All p r o t e c t i o n  gear should be l e f t  o n - s i t e  d u r i n g  lunch break 

f o l l o w i n g  decontaminat ion procedures. 

C 
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I I X .  FORMS 

The following forms are enclosed in th i s  section: f 
I Plan  Acceptance Form 

Plan Feedback Form 
Accident Report Form 

___ -__ ____ 

- The Plan Acceptance Form should be--fillea o u t  by a l l  employees 
working on the s i t e .  The Plan Feedback Form should be f i l l e d  o u t  by 
the  on - s i t e  s a f e t y  o f f i ce r  and any other on-site employee who wishes 
t o  f i l l  one o u t .  The Accident Report Form should be f i l l ed  out  by the 
Project Manager in the event t h a t  a n  accident occurs. 

I 
I 
I ALL COMPLETED FORMS SHOULD BE R E T U R N E D  TO THE FIRMWIDE HEALTH AND 

SAFETY PROGRAM OFFICE. 

f 10 
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PLAN ACCEPTANCE FORM 

PROJECT HEALTH AND SAFETY PLAN 

I n s t r u c t i o n s :  This form i s '  t o  be completed by each person t o  work on 

t h e  s u b j e c t  p r o j e c t  work s i t e  and r e t u r n e d  t o  t h e  Program D i t e c -  

to r -F i rmwide Hea l th  and Safe ty  Program O f f i c e  i n  White Plains.  

- 

C1 i e n t  

P r o j e c t  NLO Groundwater I n v e s t i g a t i o n  

Date 

I r e p r e s e n t  t h a t  I have read and understand the  contents of the above 
plan and agree t o  perform my work i n  accordance w i t h  i t .  

Date 

Signed 



PLAN FEEOBACK FORM 

Problems w i t h  plan requirements: 

Unexpected s i t u a t i o n s  encountered: 

Recommendations f o r  fu ture  ' r e v i s i o n s :  
L .- . 

I 
I 

. . 

. - - -  PLEASE RETURN TO THE FIRMblIDE HEALTH AND SAFETY OFFICE-WP _ _  - 
~ - - -  . _ _ -  - 

L3 



-I .. '._ '. . , 

I- 
I 
1. 

. .  . .  

.- . 

I . .  

. .  
. . . . _ .  

. . .  
. -  

' .  . . _ .  
. .  

. ._ 

I .  

1 

.. 



I 
I 
I 
I 
m 
I 
I 
I 
I 
I 

APPENDIX 2.0 

EAL QUALITY ASSURANCE 

PROCEDURES 



QUALIn ASSURANCE AND CONTROL - NUCLEAR SCIENCES DEPARTMENT 
QUALITY ASSUIL4NCE 

EAL Corporation 

L F  

I 
I 
I 
I 
m 
1 
I 
I 
I 
I 
I' 

!--- ;.I 
1 '  

The goal of a quality program i s  to assure that Information of the 

highest attainable precision and accuracy i s  obtained in the investigation, 
through pre-planned control of all project elements which may directly or 
indirectly have an impact on the integrity of the information. 
- --EAL-maintains-such a quality assurance program fo r  all its radiological 

and conventional programs. 

I 
, 

- 

------ ~ _ _  __ - This' QA program complies with or exceeds appli- 

cable regulatory requirements.- 

STJIMARY OF QUxLIn ASSURANCE FOX RADIOAVALYTICAL PROGRAMS 

EAL Corporation has maintained an independent Quality Assurance Program 
for environmental monitoring and radioanalytical programs for many years. 

A formal Quality Assurance Program (QAP) has been employed for a number of 

years. 
requirecjents related to the production of analytical data. 

processes affecting sample integrity, sensitivity as well as reproducibility 

and accuracy of the data are controlled and audited in a prescribed manner. 

The quality assurance pr0gra.a is delineated in an ELL-produced QA 

mar-ual: "Quality Assurance Manual for E+ Programs". Relative t o  environ- 

mental monitoring programs, it meets the requirements of the following 

regulations, standards or guides: 

This progrd was developed to ensure compliance with identified 
All concurrent 

a. 10CFRs0, Appendix B, "Quality Assurance Criteria for Nuclear Power 

Plants and Fuel Reprocessing Plants" as they apply to the.conduct of 

environmental monitoring programs. 
ANS-3.2, ANSI N18.7-1976, "American National Standard, Administrative 

Controls and Quality for the Operationai Phase of Nuclear Power 

Plants, Revision of N18.7-1972". 

AiiSP N45.2.13-1976, "Quality Assurance Requirements for Control of 

Procurement Items and Services for Nuclear Power Plants". 

Nuclear Regulatory Commission (NRC) Regulatory Guide 4.15, "Quality 
Assurance for Radiological Monitoring Programs (Normal Operations)- 

b. 

c. 

d. 

- Effluent - Streams and the Environment", Revision 1, February 1979. 
- - . - - _  



e. The EAL program closely corresponds to the "Handbook for Analytical 

Quality Control in Radioanalytical Laboratories", EPA 600/7-77-088, . 
Augu s t .19 7 7. 

I 

1 :  
The State of California, Department of Public Health, has approved 11- 

1'- 
EAL as a commercial laboratory for the performance of analytical exam- 
inations for Radiochemistry, Complete Chemical, Fish Toxicity Bioassay, and 
Complete Bacteriological. 

I. 

The EAL manual also meets the requirements of 

r-'----- I . EIU)A. RDT Stsnd-ard F 2-4T (Dscember 19-?4)-Quality..Yerif icati&-Program-Re- 

I 
I 
I 
e. 
m 
I 
I 
I 
I 
I 
I 

L - - - - _ -  - -  
quirements", as they apply to the conduct of plutonium and/or uranium isotopic 
fuel analysis programs. 

clinical' radiobioassay and approved the laboratory for radioassay of 

drinking water. 

r The State of California has also licensed EAZ. for 
- 

Categories outlined in the Q.A. Plan are: r- 
MATERIALS PARTS AND COMPONENTS c 

c- 
c 
t -  
c 
c- 
c 
c 
C' 

1. ORGXPIIZATION 9. IDENTIFICATION AND CONTROL OF 
2. QUALITY A S S W V C E  PROGRAY 

3. DESIGN CONTZOL 10. INSPECTION 

4. PXOCURE?IENT D O C E N T  CONTROL 11. TEST CONTROL 

5. INSTXCCTLONS , PROCEDURES AND 12. CONTROL OF MEASURING AAID TEST 

DR?L"IZ;GS EQUIPMENT 

6. DOCL?E?IT CONTROL 13. HANDLING, STORAGE AND SHIPPING 
7. CONTROL OF PURCHASED MATERIAL, 14. INSPECTION, TEST AND OPERATING STATUS 

- 

EQUIPXENT AND SERVICES 15. NON-CONFORMANCES 

8. CONTROL OF SPECIAL PROCESSES 16. CORRECTIVE ACTION 
-. . 

Thus the Q.A. Program provides for program implementation, review, audit 

and corrective action for the various laboratory operations and quality control 

points. These include personnel training and proficiency, instrument back- 

ground and stability checks, blanks, standards, calibrations, procedure approval, 

data verification, etc. In radiological programs, completed data and test 

results are subject to final review and evaluation by the cognizant Project 

Manager before issuance of the final report to the client. 

The E X  Quality Assurance Program ensures top quality and reliable data 
at a reasonable price. 

flexibility to meet particular project needs. 
The design control feature of the program p e d t s  

Arrangements may be made for periodic audit of EAL facilities by the I _ _ ~  _ _ _  - ._ _ _  _____ - _ _  r-1 
clients' organizations. A l s o ,  Certificates of Conformance (as delineated in i 
ANSI N45.2.13-1976) will be supplied, vhen requested. i c 

I 



EAL Corporation 

b> 
(I I 
I' 

1.1 

I -  - _---_ _-_ 

QUALITY CONTROLS 

EAL participates in the EPA Environmental Radioactivity Laboratory 
Inter-comparison Studies Program and numerous intercalibrations and comparisons 

with prime laboratories and clients. 

such as NBS, UKAEA and others are processed on a frequent basis. EAL also 
participates in collaborative programs of procedure testing and standardi- 

Standards from recognized authorities 
f 

I tation of reference standards. 

In conjunction with EAL's programs for radiochemical surveys of nuclear 
___ _ _ _ _ -  _-__ - ~ - -  

reactor sites, a small, unofficial program for the comparison of procedures 
for the determination of tota-l beta activity in environmental samples has 
been maintained with the California State Department of Public Health. 
Vegetation, marine plant and animal, and water samples have been split 

between the two laboratories for a comparison of analytical results. 

rigorous preventative maintenance program has been in use at FAL for many 
years. 

periodic basis, testing of all components, replacing components as necessary, 

then re-testing to insure all circuits are functioning properly. The length 
of time between preventative maintenance procedures varies with the type of 

equipment, the established failure rate as a function of time and the percent 

A 

This program calls for the shutdown of individual instrrrments on a 

utilization. This program has made breakdowns a rarity. 

After preventative maintenance, standard procedures are used to bring 

These include high voltage plateaus, discrim- the equipment back on line. 

inator setting tests, efficiency and background checks, etc., as applicable 

to a particular unit. 

use to insure proper equipment operation. Chi-square tests are used to 

determine reproducibility of count results. 

control checks is controlled by a computer progam. The program not only 

schedules and records the results of checks but also automatically flags out 

instruments vhich fail the QC tests and will not allow data from a malfunctioning 
instrument to be calculated until the tests come within acceptable limits. 

L -  These tests are also performed periodically during 

The system of instrument quality 

Geiger and proportional beta counters are tested daily with %l standards. 

Plateaus are checked at least monthly. 
use in calculating data. 

Periodic backgrounds are updated f o r  
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La- 

Cross alpha counters are tested daily.vith 237Np sources. These 
Sources are also used to take plateau curves since the presence of the 2 3 3 ~ ~  

daughter provides a test to insUte discrimination against beta particles. 
All gamma and X-ray spectrometers are tested weekly with 13'Cs Or 55Fe 

standards. 
system's disk stored background spectrums. 

resolution, background or efficiency is detected by a testing program which 
prints out a message to, that effect. 

Backgrounds are taken bi-monthly and used to update the Computer 

Any significant change in the . .  

The Ge(Li)  Canma Spectrometers are 
__- 

-routinely- checked -f or-Linearity -and-ef f iciency-wfth-226R- itedaughters. 
Alpha spectrometer efficiencies are tested monthly with multi-standards i 

I 
I 

of 233U, 239Pu and 2 4 1 ~ .  

the previously stored background inventory. 

Backgrounds are taken bi-monthly and used to update 

In addition to the above-mentioned periodic .tests, standards are usually 

processed in conjunction with samples. 
addition to interlaboratory calibrations and the various isotope calibration 

programs using externally standardized solutions. 

These tests and calibrations are in 

To insure that chemical procedures are functioning properly, sample 
blanks and spiked samples are processed periodically with the samples. 

quality assurance program is carefully tailored to complment the specific 

analyses performed on each project. 

The 

In sumary, W ' s  quality assurance program is comprised of a complex 

array of methods and techniques. These include instrumentation checks of 

efficiency, background, etc. The processing of many standards available from 

both commercial laboratory and government agencies, constant checking of 

analytical procedures for precision and accuracy by processing spike s.amples 
and blanks and finally, the institution of special quality assurance programs 

specifically oriented to each analytical program. 

[ 

t 
c 

C 
I 

4 



. .  (I .. 
EAL Corporation 

6 . h  
QUALIn ASSURANCE PROGRAM - ENVIRONMENTAL SCIENCES DEPARmm 

The EAZ, Environmental Sciences Department Quality Assurance Program 
Plan provides laboratory personnel with guidelines and specif ications to 

I-. ensure that the precision, accuracy, comp~eteness, representativeness, and 

comparability of data generated by laboratory personnel is both known and 
documented. 'The QA plan is thus a working document used to determine the 
acceptability of all field and laboratory measurements of chemical, physical, 
or biological parameters. 

___ - - --- - ___ __ 
EAt'rQAprogram satiXf i~-t~e-enviro~-ental-------- 

I 

monitoring and measurement requirements mandated or supported by State and 

Federal' regulatory agencies, including the Environmental Protection Agency 

(EPA), the National Institute for Occupational Safety and Health (NIOSH), 
the U.S.  Department of Health and Human Services, the Nuclear Regulatory 
Commission, and the California Department of Health Services. 

addresses the policies, Organization, objectives, and specific quality control 

The QA program 

activities routinely employed.by EAL Corporation to satisfy the intended end 
use of laboratory data. 

The Environmental Sciences Department has a Quality Assurance Coordi- 

The QA Coordinator has nator reporting directly to the department manager. 

direct interaction with program managers, laboratory supenisors, and 

technicians, in efforts to upgrade and document Standard Operating Proce- 

dures (SOP'S). 
Sampling Procedures 

I < -  Many samples processed by EAL Corporation are not collected by EAL 
laboratory personnel. 

mation regarding proper containers, reagents, preservation and holding 

requiresents, transportation, storage, and disposal instructions. EAL 

EAL generally provides clients with detailed infor- 

provides clean sample containers upon request, and vi11 check to ensure that 

samples are properly preserved upon receipt in the laboratory area. 

EAL is requested to provide field services for collection of solid, liquid, 
or gaseous substances, including biological or radioactive materials, 

When 

i 
. sampling is in strict accordance with approved methodology. Forms, note- I' books, and procedures to record sample history, sampling conditions, and 

analyses to be performed,. are retained on company file for a minimum of five 

~ 

---- ~. ..-- . . .~ - -. - ... ~ 
- - -  - - . . .. .~ -~ . .. . .- I::. .. .- 
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. .  



C Sample Custody 

A l l  samples are assigned a unique laboratory Identification number, 

New customers are added to a chronological listing of 

I 
marked directly on the container to denote customer number, sample set number 
and sample number. 

'customers; the set number is lncremented for each new group of samples 

received, The lab 

has designated a sample custodian for chain-of-custody samples, as vel1 as 

The sample number denotes location in the current set. I 
I -- ba-c-k-up custodians for this purpose. The duties and responsibilities o f  log- c - _ _  _- 

in personnel are clearly defined In written procedure manuals which are 
maintained in the log-in area.- 

ovens and cabinets are available for chain-of-custody samples. 

forms are used for tracking all samples through the entire analytical process. 

Locked refrigerators, freezers, incubators, 
Standardized 

Calibration Procedures and Frequency 

Standard operating procedures for each type of measurement are main- 

tained in laboratory notebooks and are readily available t o  lab technicians 

and supervisors. 

ment sensitivity and linearity and verify proper response. 
calibration curves are dated, initialed, and documented by the analyst in 

Quality control check standards are used to record instru- 
Methods and 

bound notebooks. 

QA Objectives for Measurement Data 

All laboratory work will be conducted in accordance with guidelines 
established in the following documents: 

I. "Handbook for Analytical Quality Control in Water and Wastewater 
Laboratories", U. S. EPA-EMSL, Cincinnati, Ohio, EPA-600/4-79-019, 

, March, 1979. 

2.  "Mznual of Analytical Quality Control for Pesticides and Related 
Conpounds in Human and Environmental Samples", EPA-600/1-7$-008, 
January, 1979. 

3.  "Handbook f o r  Analytical Control In Radioanalytical Laboratories", 
EPX-600/7-77-088, August, 1977. 

4. "kknual f o r  the Interim Certification of Laboratories Involved 
in Analyzing P u b l i c  Drinking Water Supplies - Criteria and 
Procedures", EPA-600/8-78-008, August 1978. 

"Quality Assurance f o r  Radiological Monitoring Programs (Normal 
Operations) - Effluent Streams and the Environment", U.S. Nuclear 

5 .  

--Regulatory Commission, Regulatory Cui(  e 4.15, Revision 1, February,' I 
t ___- - ______ __ -. - __ - __ 1979. 



EAL Corporation 

6 .  

7 .  

"Quality Assurance Handbook for Air Pollution Measurement Systems. 
Volume I - Principals", EPA-600/9-76-005, March, 1976. 
"Quality Assurance Handbook for Air Pollution Measurement Systems. 
Volume 111 - Stationary Source Specific Methods", EPA-600j4-77-0276, 
August, 1977. I 

8. "Industrial Hygiene Laboratory Quality Control - (Manual 587)". 
Division of Training and Manpower Development, NIOSH, Cincinnati, 
January, 1980. 
P.O. H1387. 
"Quality Control Manual", 'ktalytical Camittee of American Industrial 

U.S .  Government Printing Office 1980/657-147/5842, 

9. 
_ -  ---__---__ Hygiene-As soc iat ion ,--Akron ,-Ohio ,-1980.- -_ - - - 

. .  
Data Reduction, Validation, and Reporting 

Central. to EAL's quality control program-is a comprehensive data 

Using an I B M  1130 computer disk oriented operation processing system. 

system and data base, the system performs four essential functions: 

I Control of sample inventories by assigning sample identification 
numbers and monitoring sample progress. . 

11 Control of data accuracy, by performing a l l  routine analytical 
calculations and flagging difficulties with printed warnings. 

111 Control of data reliability by maintaining, automatically summarizing, 
Calculated precision and accuracy and plotting quality control files. 

control limits are used to flag outliers. 

Control overall data compatibility by checking for proper reporting 
units, and performing ionic balances and total solids-to-specific 
conductance comparisons, as applicable. 

IV 

Accuracy of all computer calculated results is assured by a verification 

No computer calculated data are considered valid until the actual 

A l l  raw data 

process. 

input data have been received and initialed as being correct. 

as well as sumnary of final results are stored for convenient access for 
later review, 

To facilitate scheduling and satisfactory progress of the work in-house, a 

sumnary of all work in process is printed in order by due date, sample 

identification, custmer naqe, sample type, laboratory sections involved, 

percent cor.pleted. 
samples received. 

The esthated dollar value is listed for each set Of 

TO avoid errors which would result from transferring data from lab books 

to computer coding forms, EAL uses bound, custom-made coding forms as lab 
books. There are three different formats for lab books now in use; titri- 

metric raw data, gravimetric rav data, and one f o r  all analyses which involve 

. - - - . - __ - - - - - _ _  

a standard curve. 



Analytical data is entered into these books as it 1s generated. This . 

information is then zeroxed and submitted to the computer room. 

on the forms. is keypunched, verified, and read into the computer. 

Internal Quality Control Checks 

Precision: 

The data '. 
I 
I 

Replicate standards and/or samples vi11 be used to estimate the pre- 
c_is.io-n--of_ e-ach _analyticalLtes t.-procedure .-Da ta- control-limi t s-vi-11-be-- __- 

-_ 
established to satisfy the requirements of specific measurement projects, 

based on prior knowledge of the measurement system and method validation 

s tudfes. 

' 

Accuracy: 

Processed standards and/or spiked samples will be used to estimate 

analyte recovery for each test procedure. 

tablished and documented as above. 

Data control limits will be es- 

Coqleteness: 

In general, data control liaits will be based on the mean precision 

and accuracy values detemined in the laboratory. 

limits will be set at the ffiean values I 2  standard deviations; acceptance 

limits will be set at the mean values f 3 standard deviations. 

with this system indicates that at least ninety percent of all analytical 
data rill be of acceptable quality for a given testing period. Samples with 

questionable results will be re-analyzed during a successive testing period, 

rhenever possible. 

When practical, warning 

Experience 

Represmcativeness: 

GTnenever possible, samples will be collected and aliquotted so that 

analysis resalts will be representative of the media and conditions being 
measured. 

Unless otherwise specified, all data will,be calculated and reported 

in u n i t s  consistent with other o'rganizptions reporting similar data to allow 

.conearability of data bases. . ~ ~ . .~ . ~. 
. ~ 

~ . 

. _ _ ~  ~ -~ - - - -  ~ - - -  -I 
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EAL Corporatlon 

Corrective Action: 

The overall responsibility for providing an aggressive quality 

assurance program to Insure the quality of all laboratory data w i l l  r a a b  

with the Department Manager. 

I 
Each of the laboratory managers within the f 

department, including the General Chemistry, Industrial Hygiene, GC/MS, 
General Organic, Radiochemistry, and Microscopy Laboratories, Is responsible 

. for the results of the QC program as applied to their laboratory. 
Coordinator is responsible ______ for enforcing the requirement for documented-data 

quality, reviewing and reporting quality trends, and coordinating improve- 

ments in the QA system. 

The QA 

I 
1 -_ .-_-.-.-_- 

E 
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APPENDIX 3.0 

. .  GEOPHYSICAL SURVEY LOGS 

.-- 

1.3 
. .  
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Dames & Moore. 
Interpretation 

Mixed Clay, Sam 
and Gravel 

Clay 

U-3.7: Yellow Clay 
3.7-4.6: Gravel & Yellow 

Clay 
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Clay 4.6-12.2: Blue Clay with 
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some Gravel 
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Sand & Gravel 

Clay 
13.7-40; Sand Sone Gravel 

40-44.2: Blue Clay 

Increasing GArIMA + 

44.2-46.4:Sand & Gravel 

46.4-51-9:Medium & Coarse 
Sand 

. 51.9-54.9:Fine Sand 

Log of Well f: Id 
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Dames & Moore 
Interprets ti on .. 

\,t Drillers Log 
(m) 

Sand & Gravel 0-0.61: Top Soil 
0.61-2.44: Blue Muck 

2.44-11.1: Blue Clay 
11.1-11.6: Sand and 

Sgme Elltlc 
C1 ay 

11.6-18.3: 
18.3- 16.6 : 

Sand 

Sand & Gravel 

C1 ay 

18.6-35.4: 

35.4-37.2 i 

Sand & Gravel 

37.2-45.8: 
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Log of Well 88d 
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- 0-4.5: Yellow Clay 
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a -  

. 
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6.3-16.8: Sand 
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15.8-21.4:Sand and 
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Increasing GAMMA+ 

Loa o f  Well # T-9 
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0-2.4: Yellow Clay 
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21.5-39.7: Gray Sand 
l3 Gravel 

Increasing GAMMA .t 
Log of \.le11 # 10 
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