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EXECUTIVE SUMMARY 

I n  A p r i l  1985 t h e  General E l e c t r i c  Company (GE) and t h e  S t a t e  o f  

New York s igned an Order on Consent r e q u i r i n g  development o f  a  

groundwater remedia l  program f o r  t h e  F o r t  Edward P l a n t .  T h i s  

r e p o r t  addresses s p e c i f i c  i tems i d e n t i f i e d  i n  t h e  consent o r d e r  and 

forms t h e  bas i s  f o r  t he  proposed F e a s i b i l i t y  S tudy  workplan t h a t  i s  

prov ided under separate  cover .  Tab1 e S-1 summari zes i ssues r a i s e d  

b y  t h e  consent o rde r ,  t h e  conc lus ions  reached i n  t h i s  r e p o r t ,  and 

t he  r e p o r t  s e c t i o n  where d e t a i l e d  i n f o r m a t i o n  can be found. 

Waste management s t u d i e s  have been conducted a t  t h e  s i t e  s i n c e  1975 

when o rgan ic  chemicals,  i n c l u d i n g  kerosene and PCBs, were d i s -  

covered i n  t h e  sewer system near t h e  former leach  f i e l d ,  west o f  

t h e  aluminum r o l l i n g  m i l l ,  and west o f  Lower A l l e n  S t r e e t .  The 

present  wastewater management system, which was i n s t a l l e d  a t  t h e  

s i t e  beginn ing i n  1976, c o l l e c t s  and t r e a t s  a l l  wastewater, i n c l u d -  

i n g  storniwater r u n o f f ,  be fo re  i t  i s  d ischarged t o  t h e  Hudson R i ve r .  

As p a r t  o f  t h e  wastewater management system, many sewer l i n e s  were 

rep1 aced w i t h  mechanical  sealed j o i n t  p ipes  t o  p reven t  i n f  i l t r a -  

t i o n .  A waste s to rage  b u i l d i n g  was completed i n  1980 f o r  s to rage  

o f  .hazardous wastes. S ince 1983 t r i c h l o r o e t h y l  ene (TCE) has a1 so 

been s to red  i n  t h e  b u i l d i n g  . These improvements have e l  im ina ted ,  

o r  r epa i r ed ,  a1 1 f ac i 1 i t  i es known t o  c o n t r i b u t e  t o  groundwater con- 

t am ina t i on  f rom t h e  p l a n t .  

S tud ies  o f  t h e  on -s i  t e  hydrogeology and groundwater qua1 i t y  were 

conducted f o r  GE i n  1976, and from 1982 t o  t h e  present .  The p r i n -  

c i p a l  areas o f  concern o n - s i t e  were t h e  southeastern p o r t i o n  o f  t h e  

p roper ty ,  t he  areas west o f  t h e  aluminum r o l l i n g  m i l l  and west o f  

Lower A l l e n  S t ree t ,  and t h e  nor thwest  p o r t i o n  o f  t h e  p r o p e r t y  where 

s o i l s  removed f rom t h e  v i c i n i t y  o f  t he  impounding b a s i n  were depos- 

i t e d .  O f f - s i t e  i n v e s t i g a t i o n s  were conducted from 1982 t o  1985 by 
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TABLE S-1 
@ 

SUMMARY OF CONCLUSIONS 
k 

ISSUE RAISED BY ORDER CONCLUSION OF THIS REPORT REPORT SECTION 3 
I .  INTERIM REMEDIAL PROGRAM (PUMP AND TREAT) 

7-7 

1.B (p.5) Abate f l o w  o f f - s i t e  of Operat ion o f  RW-1 ( a t  75 gpm) Sect ions  3.4 and 6.2.2 and 
contaminants t o  t h e  south- e l i m i n a t e s  o f f - s i t e  movement o f  G&M (1985a) (I1Y 
southeast contaminated groundwater t o  t he  

south-southeast . 
1.B (p.5) Co l l ec t ,  t r e a t ,  and d ispose RW-1, w i t h  i t s  p i p i n g  system, 

o f  contaminated water t h e  a i r  s t r i p p e r ,  and the 
carbon adso rp t i on  system, i s  
an e f f e c t i v e  system. The 
s t r i p p e r  achieves over 95% 
removal o f  TCE: t h e  e f f l u e n t  
i s  disposed o f  w i t h i n  e x i s t i n g  
SPDES l i m i t s .  

I .B (p.5) Eva1 uate  long-term e f f e c t i v e -  RW-1, as opera t ing ,  ma in ta ins  
ness o f  RW-1 i n  c o n t a i n i n g  a cone o f  depress ion t h a t  
contan inated groundwater e f f e c t i v e 1  y con ta ins  con tan i -  

nated groundwater on-s i te .  

1.B (p.5) Moni tor  impacts o f  RW-1 and Water l e v e l  d a t a  i n d i c a t e  no 
e f f e c t i v e n e s s  o f  v a r i o u s  adverse impacts o f  pumping RW-1; 
t rea tment  a l t e r n a t i v e s  v a r y i n g  t reatment  technolo- 

g i e s  are a v a i l a b l e  f o r  t h e  RW-1 
e f f l u e n t ,  bu t  t h e  e x i s t i n g  a i r  
s t r i p p e r  w i t h  f i l t r a t i o n  and 
carbon adsorp t ion  i s  more than 
adequate f o r  meet ing the  p l a n t ' s  
d ischarge l i m i t a t i o n s .  

11. FINAL REMEDIAL PROGRAM (OFF-SITE INVESTIGATION) 

I1.B (p.7) Determine boundaries and d i s -  The o f f - s i t e  upper a q u i f e r  plume 
charge l o c a t i o n s  o f  upper i s  de f i ned  and discharges u l t i -  
a q u i f e r  contan inants  m a t e l y  a t  a row o f  spr ings  n o r t h  

o f  Marion S t ree t .  

1I.B (p.7) Determine water q u a l i t y  i n  These da ta  suggest t h a t  leakage 
t h e  i n te rmed ia te  and deep along some we1 1 casings caused 
a q u i f e r s  v o l a t i l e s  and PCBs t o  en te r  

these we l l s .  

1I.B (p.7) Determine q u a l i t y  o f  f l o w  Wel ls along t h e  s i t e  boundary 
northwest f r a n  the  s i t e  show i n t e r m i t t e n t  low concentra- 

t i o n s  o f  PCBs and v o l a t i l e  o r -  
gan ic  canpounds a t  two wel ls ;  
PCBs were detec ted i n  m a t e r i a l  
c o l l e c t e d  from t h e  bottom o f  two 
o f f - s i t e  r e s i d e n t i a l  we l ls .  
There i s  no evidence o f  p resent  
contaminant m i g r a t i o n  o f f - s i t e  
i n  t h e  groundwater. 

I1.B (p .7)  I n v e s t i g a t e  and develop Resampl i n g  conf  i rmed the  pres- 
t h e o r i e s  f o r  t he  presence ence o f  h e r b i c i d e s  and PCBs 
o f  d i sso l ved  PCBs southeast bu t  n o t  v o l a t i l e  organ ic  com- 
o f  t h e  s i t e ;  comnent on pounds. The data, i n c l u d i n g  
h e r i c i d e s  a t  those l o c a t i o n s  d i s t r i b u t i o n  o f  PCBs and 

he rb i c i des  w i t h  r e l a t i o n s h i p  
t.o t h e  p l a n t  and the  d i r e c t i o n  
groundwater f low,  imp l i es  t h a t  
GE i s  no t  a source o f  t he  PCBs 
o r  he rb i c i des  found i n  t h e  sub- 
j e c t  we l l s .  

1I.C Moni tor  and sanple s t a t e  w e l l s  These data  are  inc luded i n  t h e  
(P-7-81 eva lua t i on  o f  t h e  e f f ec t i veness  

o f  RW-1. 

Sect ion  2.2, Sect ion  6.2.2 
and Appendix B 

Sect ion  6.2.2 and G&M (1985a) 

Sect ion  6.2.2 and Appendix B 

Sect ion  5.1.1 and 5.2 

Chapter 4 

Sec t i on  3.3 

Sect ion  5.3 

Sect ion  6.2.2 



t h e  New York S t a t e  Department o f  Hea l t h  (IVYSDOH), New York S t a t e  

Department o f  Environmental  Conservat ion (NYSDEC) , and GE t o  d e t e r -  

mine groundwater qua1 i t y  i n  areas ad jacent  t o  t h e  GE p l a n t .  These 

i n v e s t i g a t i o n s  i nc l uded  sampl ing groundwater f rom p r i v a t e  we1 1  s. 

Most o f  t h e  area i s  now served b y  mun ic ipa l  water supply .  Along 

Park Avenue and Stevens Lane, south o f  t h e  p l a n t  s i t e ,  mun i c i pa l  

water was prov ided a t  GE's expense. 

The o n - s i t e  and o f f - s i t e  hydrogeo log ica l  s t u d i e s  i n d i c a t e  t h e  pres-  

ence o f  low permeabi l  i t y  c l a y  and t i l l  under sha l l ow  sand d e p o s i t s .  

Under most o f  t h e  s i t e ,  t h e  c l a y  and t i l l  s t r a t a  tend  t o  c o n f i n e  

con tamina t ion  t o  t h e  sha l low aqu i f e r .  An i n t e r m e d i a t e  sha le  aqu i -  

f e r  and a  deep 1  imestone a q u i f e r  1  i e  beneath t h e  c l a y  and t i 1  1  . 
Shal low groundwater on t h e  p l a n t  s i t e  f l ows  nor th -nor thwes t  on t h e  

nor thwestern p o r t i o n  o f  t h e  p r o p e r t y  and t o  t h e  south-southeast  and 

then south over  t h e  r e s t  o f  t h e  s i t e .  South o f  t h e  p rope r t y ,  

groundwater f l ows  sou the r l y ;  n o r t h  and west o f  t h e  p l a n t  i t  f l o w s  

n o r t h w e s t e r l y  toward t h e  Husson R i ve r .  

S tud ies  i n  1975 and 1976 repo r t ed  t h e  presence o f  kerosene o n - s i t e .  

A1 1  mon i t o r i ng  we1 1  s  where kerosene was de tec ted  have been b a i l e d  

t o  remove f r e e  p roduc t  and t h e  sewer west o f  Lower A l l e n  S t r e e t  was 

excavated and removed. Kerosene has n o t  been de tec ted  i n  o f f - s i t e  

w e l l s .  M i g r a t i o n  o f  t h i s  contaminant o f f - s i t e  i s  u n l i k e l y  as t h e  

smal l  q u a n t i t i e s  o f  kerosene found o n - s i t e  are expected t o  be 

adsorbed onto s o i l s  where b iodegrada t ion  can t ake  p lace .  

I n v e s t i g a t i o n s  i n  t h e  nor thwest  co rner  o f  t h e  s i t e  concluded t h a t  

t he re  are i n t e r m i t t e n t  t r a c e s  of v o l a t i l e  o rgan ic  compounds and 

PCBs a t  two w e l l s  each a long t h e  s i t e  boundary. Groundwater f rom 

two o f f - s i t e  w e l l s  nor thwes t  of t h e  p l a n t  con ta ined  l o w  l e v e l s  o f  

v o l  a t i  l e s  b u t  no PCBs. M a t e r i a l  ( compr is ing  sediment, leaves,  and 

t w i g s )  f rom t h e  bot tom o f  two w e l l s  con ta ined  PCBs. The d a t a  f rom 

Lawler, hlatusky @' Skelly Engineers 



t h e  s i t e  w e l l s  i n d i c a t e  t h a t  t h e r e  i s  no c u r r e n t  o f f - s i t e  m i q r a t i o n  

o f  contaminants f rom t h e  n o r t h w e s t e r n  p a r t  o f  t h e  s i t e .  

PCBs and h e r b i c i d e s  have been d e t e c t e d  t o q e t h e r  i n  sha l  low we1 1 s  

southeast  of t h e  p l a n t .  These a re  a t t r i b u t e d  t o  an o f f - s i t e  source 

because groundwater f l o w  f r o m  t h e  s i t e  i s  t o  t h e  south, r a t h e r  than 

t h e  southeast,  and comparisons o f  PCB A r o c l o r s  between o n - s i t e  and 

o f f - s i t e  samples c o u l d  n o t  de te rm ine  t h a t  t h e y  were f r o m  t h e  same 

source.  

Contaminants have been de tec ted  i n  r o c k  w e l l s ,  bo th  on- and o f f -  

s i t e ,  b u t  t h e  chemica ls  measured i n  t h e  r o c k  w e l l s  are  a t t r i b u t e d  

t o  l o c a l  leakage a long we1 1 cas ings  because o f  t h e  manner i n  which 

t h e  w e l l s  were cons t ruc ted .  These d a t a  do n o t  n e c e s s a r i l y  i n d i c a t e  

contaminants i n  t h e  bedrock a q u i f e r s  beyond t h e  immediate v i c i n i t y  

o f  w e l l  casings.  

Dur ing  t h e  d r i l l i n g  o f  o n - s i t e  m o n i t o r i q g  w e l l s  i n  1983, PCBs were 

d iscovered  i n  t h e  bot tom of we1 1 GM-27. Examinat ion o f  d a t a  on t h e  

depth  t o  c l a y  suggests t h a t  t h e  PCBs d e t e c t e d  i n  w e l l  GM-27 a r e  

con ta ined  i n  a  depress ion i n  t h e  c l a y .  PCBs are be ing recovered  

and disposed o f  o f f - s i t e .  Any PCBs f r o m  t h i s  area t h a t  m i g h t  be 

d i s s o l v e d  i n  t h e  groundwater are b e i n g  cap tu red  b y  o p e r a t i o n  o f  t h e  

o n - s i t e  groundwater r e c o v e r y  w e l l ,  RW-1, and are  t h e r e f o r e  p r e v e n t -  

ed f rom moving o f f - s i t e .  

There i s  a  plume o f  v o l a t i l e  o r g a n i c  compounds ( p r i n c i p a l l y  TCE) 

and PCBs i n  t h e  s h a l l o w  a q u i f e r  under t h e  southeastern  p o r t i o n  o f  

t h e  s i t e .  There i s  evidence t h a t  t h i s  con tamina t ion  had m i g r a t e d  

o f f - s i t e  along t h e  southern boundary a t  Park Avenue. South o f  t h e  

p l a n t  s i t e  t h e r e  i s  a  plume west of Broadway t h a t  d i scharges  a t  a  

s e r i e s  o f  s p r i n g s  southwest o f  t h e  s i t e .  The d a t a  used t o  d e f i n e  

t h e  plume do n o t  p e r m i t  e x c l u s i o n  of c o n t r i b u t i o n s  b y  o f f - s i t e  

'"rp 
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sources. The sp r i ngs  f l o w  i n t o  an i n t e r m i t t e n t  brook t h a t  eventu- 

a l l y  d ischarges along w i t h  wastewater f rom the  town o f  F o r t  Edward 

t o  t he  Hudson R i ve r .  The p r e d i c t e d  concen t ra t i on  o f  VOCs d i s -  

charged t o  t he  Hudson R i ve r  i s  1 fig11 . 

I n  1983 GE i n i t i a t e d  an i n t e r i m  remedia l  program t o  prevent  o f f -  

s i t e  m i g r a t i o n  of contaminants b y  i n s t a l l - i n g  a groundwater r ecove ry  

we1 1, RW-1, a t  t h e  southern boundary o f  t h e  s i t e .  Opera t ion  of 

RW-1 has been e f f e c t i v e  i n  aba t ing  t h e  o f f - s i t e  m i g r a t i o n  o f  t h e  

sha l low a q u i f e r  v o l a t i l e  contaminants and i s  c o l l e c t i n g  some o f f -  

s i t e  contaminated groundwater from t h e  area south o f  Park Avenue. 

Wastewater from RW-1 i s  t r e a t e d  by  a i r - s t r i  pping, which e f f e c t i v e l y  

r m o v e s  over 90% o f  a1 1 v o l  a t  i 1 es and over 95% o f  TCE, t h e  p r i  nc i- 

pa l  c o n s t i t u e n t .  A f t e r  carbon adsorpt ion,  t h e  e f f l u e n t  i s  d i s -  

charged along w i t h  o t h e r  p l a n t  wastewater a t  a pe rm i t t ed  o u t f a l l .  

Th i s  i n t e r i m  remedi a1 program o f  groundwater c o l  l e c t i o n  and t r e a t -  

ment w i l l  con t inue  u n t i l  a f i n a l  remedial  program i s  i n  p lace.  

The f o l  l ow ing  r e p o r t  surnmari zes bo th  repor ted  and unpubl ished da ta  

from s tud ies  a t  t h e  F o r t  Edward s i t e .  It demonstrates t h a t  reme- 

d i  a1 measures irr~plemented on-s i  t e  have e l  im ina ted  , o r  repa i red ,  a1 1 

f a c i l i t i e s  known t o  be sources o f  groundwater contaminat ion,  and 

t h a t  ope ra t i on  o f  RW-1 has e l  iminated o f f - s i t e  m i g r a t i o n  of con- 

taminants  f rom t h e  sou theas te r l y  p o r t i o n  o f  t h e  s i t e .  Ex tens ive  

sampl i ng  o f  r e s i d e n t i a l  we1 1s surrounding t h e  s i t e  has es tab l  ished 

t h e  d i s t r i b u t i o n  o f  o f f - s i t e  contaminat ion (whether a t t r i b u t a b l e  t o  

GE o r  t o  o the r  sources) .  A l l  res idences w i t h i n  one-ha l f  m i l e  o f  

t h e  s i t e  w i t h  contaminated w e l l s  have been prov ided w i t h  mun i c i pa l  

water supply.  

S-4 

Lawlcr, hlatllsky 3 S k e l l y  Engineers 





CHAPTER 1 

INTRODUCTION 

1.1 OBJECTIVES 

General E l e c t r i c  (GE) Company's F o r t  Edward P l a n t  i s  a  manufactur -  

i n g  f a c i l i t y  f o r  c a p a c i t o r s  and capac i t o r  p roduc ts .  Hydrogeologic 

s t u d i e s  on t h e  s i t e  and i n  i t s  immediate v i c i n i t y  have i d e n t i f i e d  

groundwater con tamina t ion  by t r i c h l o r o e t h y l e n e  (TCE) and p o l y c h l o r -  

i na ted  b i pheny l s  (PCBs). I n  A p r i l  1985 GE and t he  New York S t a t e  

Department o f  Environmental Conservat ion (NYSDEC) s igned an Order 

on Consent t o  assess t he  need f o r  remed ia t ion  o f  t he  groundwater 

contaminat ion.  That o rde r  r equ i res ,  i n  p a r t ,  t h e  submission of 

t h i s  r e p o r t  on remedia l  i n v e s t i g a t i o n s  a t  t h e  s i t e .  

The r e p o r t  i s  r equ i red  t o  i nc l ude  (1) a  summary o f  environmental  

and hydrogeo log ic  c o n d i t i o n s  on- and o f f - s i t e ,  ( 2 )  an e v a l u a t i o n  o f  

the  a rea l  and v e r t i c a l  ex ten t  o f  s o i l  and groundwater contamina- 

t i o n ,  and ( 3 )  the  d i r e c t i o n s  o f  c u r r e n t  and p robab le  f u t u r e  contam- 

i n a n t  m i g r a t i o n .  An eva lua t i on  o f  t h e  e f f e c t i v e n e s s  o f  t h e  i n t e r i m  

remedial  program (IRP) i s  a lso  requ i red ,  as w e l l  as a  workplan f o r  

a  f e a s i b i  1 i t y  s tudy  (FS)  o f  remedial  a1 t e r n a t i v e s .  Th i s  r e p o r t  

summarizes and i n t e r p r e t s  i n fo rma t i on  c o l l e c t e d  a t  t h e  s i t e  over 

t he  p e r i o d  1975 - May 1985; more complete and d e t a i l e d  hydrogeo- 

l o g i c  and eng ineer ing  re fe rences  are c i t e d  where appropr ia te .  

Table 1-1 l i s t s  t he  s p e c i f i c  requirements and where each i s  

addressed i n  t h i s  r e p o r t .  

1 .2  FORMAT 

Chapter 2  p rov ides  t he  s i t e  d e s c r i p t i o n ,  the  r e g i o n a l  s e t t i n g ,  a  

b r i e f  chronology of  s i t e  development, a  d e s c r i p t i o n  o f  t he  c u r r e n t  
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TABLE 1-3. 

REPORT SPECIFICATIONS (SECTION I I E .  P.8-9. OF ORDER) 

SECTION OF ORDER SPECIFICATION REPORT 

11.E.l (p .8)  . Bor ing  l o g s  Appendix A 

I I . E . l  (p .8)  Water l e v e l  da ta  G&M (1985a) 

I I . E . l  (p.8) Resu l t s  o f  analyses Chapters 3-6 

I I .E.2 (p .9)  Environmental  and hydroqeolog ic  Chapters 2  and 5 
c o n d i t i o n s  on- and o f f - s i  t e  

I I .E.2a (p.9) E f f ec t i veness  o f  t he  I n t e r i m  Sect ion 6.2 
Remedial Program 

II.E.2b (p .9)  Water q u a l i t y  o f  t h e  upper 
aqu i f e r  

C h a ~ t e r s  3  and 5 

I 1  .E.2b (p .9)  Water q u a l i t y  o f  t h e  bedrock Chapter 4 
a q u i f e r s  

I I .E.3 (p.9) Eva lua t i on  o f  a rea l  and v e r t i c a l  Chapters 3-5 
e x t e n t  o f  s o i l  and groundwater 
con tamina t ion  o n - s i t e  and o f f - s i t e ,  
a t t r i b u t a b l e  t o  t h e  s i t e  

I I .E.4 (p.9) Eva lua t i on  o f  d i r e c t i o n s  o f  Chapters 3-5 
m i g r a t i o n  o f  s o i l  and ground- 
water con tamina t ion  

I I .E.5 (p.9) Eva lua t i on  o f  f u t u r e  d i r e c t i o n s  o f  Chapter 6  
m i g r a t i o n  o f  groundwater contam- 
i n a t i o n  

I I .E.6 (p.9) Work p l a n  t o  eva lua te  remedia l  Submit ted under 
a1 t e r n a t i v e s  t o  abate m i g r a t i o n  separate cover  
o f f - s i t e  o f  sha l low a q u i f e r  con- 
taminated groundwater and t o  
i d e n t i f y  e x t e n t  o f  (and m i t i g a t e  
and min im ize  e f f e c t s  o f )  pas t  
m i g r a t i o n  o f  contaminated ground- 
water o f f - s i t e  



wastewater t rea tment  system ( t h i s  f a c i l i t y  now a l s o  t r e a t s  contam- 

i na ted  groundwater f rom t h e  s i t e ) ,  a  hydrogeolog ic  overview o f  t h e  

s i t e  and i t s  surroundings, and a summary of t h e  key s i t e  f e a t u r e s  

r e l e v a n t  t o  t he  remedial  i n v e s t i g a t i o n .  Chapters 3 and 4  desc r i be  

on-s i  t e  contaminat ion o f  t h e  shal  low a q u i f e r  and eva lua te  condi -  

t i o n s  i n  t h e  i n te rmed ia te  and deep aqu i fe rs ,  r e s p e c t i v e l y .  They 

i n c l u d e  rev iews o f  p rev ious  s t u d i e s  and t h e  more recen t  da ta  

c o l l e c t e d  i n  1984 and 1985. Chapter 5 p rov ides  an assessment of 

o f f - s i t e  sha l low a q u i f e r  con tamina t ion  and a d e s c r i p t i o n  o f  t he  

f a t e  o f  o f f - s i  t e  contaminants. Chapter 6 d iscusses remedi a1 

opt ions,  i n c l u d i n g  measures a l r eady  taken and those i n  progress. 

The workplan f o r  t h e  f e a s i b i l i t y  s tudy  i s  be ing submit ted under 

separate cover.  Appendices p rov ide  t he  suppor t ing  data,  as 

r e q u i r e d  b y  t h e  consent o rder .  

1 - 2 
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CHAPTER 2  

SITE DESCRIPTION 

Th i s  chap te r  con ta i ns  background i n f o r m a t i o n  on t h e  s i t e  and i t s  

sur roundings and p rov ides  a  framework f o r  subsequent chap te rs  where 

on- and o f f - s i t e  contaminants and remedia l  a c t i o n s  are discussed. 

The s i t e  and p roduc ts  produced are descr ibed  f i r s t ,  f o l l o w e d  by  

topography, r e g i o n a l  geology, l o c a l  1  and use, pas t  and p resen t  

wastewater management p rac t i ces ,  and s i t e  geology and hydrogeology. 

2.1 REGIONAL SETTING 

2.1.1 General  S i t e  D e s c r i p t i o n  

The General E l e c t r i c  p l a n t  s i t e  i s  i n  t h e  town o f  F o r t  Edward, 

n o r t h  o f  t h e  v i l  lage o f  F o r t  Edward, Washington County, New York. 

F o r t  Edward i s  l oca ted  i n  t h e  eas t  c e n t r a l  p a r t  o f  t h e  s t a te ,  40 

r i v e r  m i l e s  n o r t h  o f  t h e  Federal  Dam a t  T roy  and 194 r i v e r  m i l e s  

f rom t h e  mouth o f  t he  Hudson R i ve r  a t  the  B a t t e r y .  

The p l a n t  i s  s i t u a t e d  about 800 ft eas t  o f  t he  Hudson R i v e r  between 

t he  v i l l a g e s  o f  Hudson F a l l s  t o  t he  n o r t h  and F o r t  Edward t o  t he  

south.  The p r o p e r t y  i s  approx imate ly  32 acres i n  s i ze ,  and i s  

bounded on t h e  e a s t  by  Broadway, on t he  south by  Park Avenue, and 

on t he  west b y  t h e  Delaware-Hudson R a i l r o a d  ( F i g u r e  2-1) .  On t h e  

no r t h ,  t h e  p l a n t  s i t e  abuts p r o p e r t y  owned by  Washington County. 

More d e t a i l e d  d e s c r i p t i o n s  o f  t he  s i t e  and i t s  sur roundings are 

p rov ided  i n  Sec t ions  2.1.4 and 2.2. 

The F o r t  Edward p l a n t  has been i n  cont inuous o p e r a t i o n  s i nce  1942. 

From 1942 t o  1946 se lsyn  motors were manufactured f o r  t he  U.S. 

Department o f  Defense; s ince  1946 t he  p l a n t  has produced smal l  
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FIGURE 2-1 

HUDSON FALLS - FORT EDWARD 
AREA SHOWING G E PLANT SITE 

General Electric, Fort Edward Plant 
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i n d u s t r i  a1 c a p a c i t o r s .  Operat ions r e 1  ated t o  c a p a c i t o r  p roduc t i on  

i nc l ude  a1 uminum r o l l  ing,  t i n  p l  a t inq ,  c a p a c i t o r  r ecove ry  and s a l -  

vage opera t ions ,  po lyp ropy lene  f i l m  manufacture,  r e f i n i n g  and 

b lend ing  o f  d i e l e c t r i c  f l u i d s ,  and qua1 i t y  c o n t r o l  ope ra t i ons  

(Tab1 e  2-1).  Var ious c lean ing  opera t ions  t o  remove res i dues  r e -  

s u l t i n q  f rom f a b r i c a t i o n  are a lso  conducted a t  t h e  s i t e .  These 

ope ra t i ons  a re  conducted i n  approx imate ly  900,000 f t2 of manufac- 

t u r i n g  and 100,000 f t2 o f  o f f i c e  area. A d d i t i o n a l  d e t a i l s  about 

t h e  s i t e  are p rov ided  i n  Sect ions 2.2 and 2.3. 

Among t h e  l i q u i d  p roduc ts  used i n  va r ious  o p e r a t i o n s  were po l y -  

c h l o r i n a t e d  b ipheny ls ,  o rgan ic  so lven ts ,  and kerosene. Kerosene i s  

s t i l l  used i n  t h e  aluminum r o l l i n g  m i l l .  Organic  so l ven t s  are used 

i n  meta l  c l e a n i n g  and p a i n t i n g  opera t ions .  PCBs, used as a  d i e l e c -  

t r i c  f l u i d  i n  c a p a c i t o r  manufacture, were n o t  manufactured on -s i t e ,  

b u t  t h e  raw p roduc t  was r e f i n e d  and mixed a t  F o r t  Edward. PCBs 

were l a s t  used on t h e  s i t e  i n  1977. 

2.1.2 Topography 

The p l a n t  s i t e  i s  on a  r e l a t i v e l y  f l a t  p l a t e a u  r o u g h l y  de f i ned  b y  

t h e  250 - f t  e l e v a t i o n  (above mean sea l e v e l )  con tou r  ( F i g u r e  2-1).  

Th i s  e x t e n s i v e  p l a teau  extends from w e l l  n o r t h  o f  t h e  v i l l a g e  o f  

Hudson F a l l s  sou th  t o  t h e  v i l l a g e  o f  F o r t  Edward. I n  general ,  

e l e v a t i o n s  decrease f rom n o r t h  t o  south.  

E l e v a t i o n s  a l so  decrease east  and west o f  t h e  p l a n t  s i t e .  West of 

t he  s i t e  t h e  l and  drops o f f  sha rp l y  by 110 f t  t o  t h e  Hudson River ,  

which i s  about 140 f t  above sea l e v e l .  Approx imate ly  0.75 m i l e s  

east  o f  t h e  p l  ant  s i t e  t h e  p l a teau  te rmina tes  i n  a  s teep s lope i n t o  

a  narrow v a l l e y  130-150 f t  above sea l e v e l  th rough  which t he  Old 

Champ1 a i n  Canal and new Champlain Canal f l ow .  Slopes are cons ider -  

Lnwler ,  hlatusky 3' S k e l l v  Engineers 



TABLE 2-1 

MANUFACTURING OPERATIONS ASSOCIATED WITH CAPACITOR PROUUCTION 

R o l l i n g  of aluminum i n g o t s  i n t o  sheets  t h a t  are  subsequen t l y  
employed as c a p a c i t o r  p l a t e s  and cans 

Capac i to r  component washing, u s i n g  vapor degreas ing processes 

R o l l  i n g  of c a p a c i t o r  p l a t e s  w i t h  spacer paper 

Assembl y of c a p a c i t o r  components 

Vacuum d r y i n g  o f  c a p a c i t o r  p r i o r  t o  impregna t ion  w i t h  o i l  

R e f i n i n g  o f  impregnant 

Impregna t ion  of c a p a c i t o r s  w i t h  any o f  v a r i o u s  o i l s ,  u s i n q  
vacuum f l o o d  fi 11 process 

C lean ing  e x t e r i o r s  o f  t h e  f i l l e d  c a p a c i t o r s ,  u s i n g  vapor 
degreas i  ng 

I r o n  phosphate o r  chromic a c i d  p r e t r e a t m e n t  o f  t h e  e x t e r i o r s  o f  
f i l l e d  c a p a c i t o r s  p r i o r  t o  p a i n t i n g  

P a i n t i n g  e x t e r i o r s  of t h e  c a p a c i t o r s  

Packaqing, s t o r i n g ,  and s h i p p i n g  



a b l y  more moderate south o f  t he  p l a n t  s i t e  than t o  t he  eas t  and 

west, as shown on F igu re  2-1. 

The p l a n t  s i t e  i t s e l f  i s  f l a t ,  w i t h  l e s s  than a  1 0 - f t  d i f f e r e n c e  i n  

e l e v a t i o n  over the  e n t i r e  p rope r t y  except a t  t he  n o r t h  end where 

excavated s o i l  i s  p i l e d .  Natura l  e l e v a t i o n s  range f rom approx i -  

mate ly  259 t o  263 f t  above sea l e v e l  (Geraghty & M i l l e r  [G&M] 

1983). 

2.1.3 Reqional Geology 

The Hudson F a l l s - F o r t  Edward area i s  l oca ted  i n  t he  Hudson-Cham- 

p l a i n  lowland, which l i e s  between the  Adirondack Mountains t o  t h e  

nor thwest  and the  Taconic up1 and t o  t h e  east  (Cushman 1953). Bed- 

rock  i n  the  Hudson-Champ1 a i n  low1 and i s  sandstone, 1  imestone, and 

shale.  Most o f  Hudson F a l l s  and a l l  o f  F o r t  Edward i s  u n d e r l a i n  by  

t he  Snake H i l l  Formation, a  black, dense shale l a i d  down d u r i n g  t h e  

Ordovic ian Per iod.  Th i s  format ion,  designated as t h e  Canajohar ie  

Shale on t h e  1970 v e r s i o n  o f  t h e  New York S t a t e  Geologic Map bu t  

r e c e n t l y  renamed ( F i s h e r  1984), forms the  i n te rmed ia te  aqu i fe r  i n  

t he  area. Some r e s i d e n t i a l  w e l l s  near t h e  s i t e  t a p  t h i s  aqu i fe r .  

The Snake Hi1 1  Formation i s  under1 a in  b y  1  imestone a t  565 ft below 

grade on t h e  p l a n t  s i t e  (G&M 1983). The two p roduc t i on  w e l l s  on 

t h e  p l a n t  s i t e ,  which are not  used a t  present  and are sealed, 

pene t ra te  t he  i n te rmed ia te  shale and tap  the  deep l imestone aqui -  

f e r .  The bedrock i n  t h e  no r the rn  p o r t i o n  o f  Hudson F a l l s  and i n  

t h e  Glens F a l l s  area i s  the  Glens F a l l s  Limestone. The c o n t a c t  

between the  shale and l imestone fo rmat ions  i s  about 1 m i l e  n o r t h  o f  

t h e  s i t e  and runs i n  an east-west d i r e c t i o n ,  c ross ing  t he  Hudson 

R ive r  south of t h e  bend near Hudson F a l l s .  

Bedrock i s  o v e r l a i n  by  unconsol idated depos i t s  l a i d  down d u r i n q  t h e  

l a s t  q l a c i a l  pe r i od  when the  area was f looded by g l a c i a l  Lake 
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Albany. Sedimentation in the lake resulted in extensive s t ra t i f ied  

deposits of lacustrine clays and s i l t s .  The plateau surrounding 
the p l a n t  s i t e  i s  one of the largest deltaic deposits in the 

region, formed where the Hudson River met Lake Albany. The deposit 
i s  mostly sand, 5 to more than 50 f t  thick, and extends outward to 

the north, south, and east of Hudson Falls (Cushman 1953). 

In most areas these permeable sands overlie s i l t s  of low perme- 
abi l i ty  and clays, forming the shallow aquifer. I n  some areas con- 

tac t  between the clay and sand layers i s  at  or near the ground sur- 
face and springs develop; several of these springs are located 

southwest of the p l a n t  s i t e .  This feature i s  discussed more fu l ly  

in Section 2.4, where hydrogeology of the s i t e  vicinity i s  de- 

scribed, and i n  Section 5.2. 

Land Use 

Past and current l a n d  use in the vicinity of the p l a n t  s i t e  i s  

shown in Figure 2-2. Information was obtained from the Town of 

Fort Edward tax maps, LMS' knowledge of the s i t e ,  and a telephone 

conversation with Mr. Dan Sonatko, Town Clerk for the Town of Fort 
Edward. Past land use in the area i s  shown as some former busi- 
nesses may have contributed t o  the observed groundwater contamina- 

tion now reported in the area. I t  should be noted that the aerial 

photograph used as a base map in th is  report i s  the most recent 

available; however, i t  was prepared i n  1976 and some changes have 

occurred since then. 

The property northeast of the GE plant i s  owned by Washington 

County. A portion of t h a t  property i s  used by the Highway Depart- 

ment for vehicle storage and maintenance and for equipment storage; 

the County Municipal Building and a youth center (Washington County 

Annex) are a1 so on t h a t  s i t e .  The Del aware-Hudson Railroad's 
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swi tch ing  yard  i s  l oca ted  n o r t h  o f  t h e  GE p l a n t .  West o f  t he  s i t e ,  

Niagara Mohawk Power Corporat ion operates a  subs ta t i on  f o r  e l e c t r i c  

t ransmiss ion across the  Hudson R ive r .  Other developed l and  t o  t h e  

west i s  r e s i d e n t i a l  (F igure  2-2) .  The smal l  development southwest 

o f  t h e  s i t e  i s  t h e  Hudson Highlands sec t i on  o f  F o r t  Edward. Sewage 

d isposal  i s  v i a  o n - s i t e  s e p t i c  tanks, which means t h a t  household 

chemicals and s e p t i c  tank c leaners  are discharged d i r e c t l y  t o  t h e  

shal low aqu i f e r  throughout  t h e  area. 

South o f  the  p l a n t  t h e  p rope r t y  t h a t  borders t he  Delaware-Hudson 

Ra i l r oad  and Park Avenue i s  owned b y  t he  county and i s  vacant.  To 

t h e  eas t  o f  t h i s  vacant p roper ty ,  across f rom t h e  GE pa rk ing  l o t ,  

are f o u r  p r i v a t e  res idences on Park Avenue. Several commercial 

b u i l d i n g s  are l oca ted  along Broadway. South and east  o f  t h e  s i t e  

developed land  i s  a  m ix tu re  o f  r e s i d e n t i a l ,  l i g h t  indus t ry ,  and 

commercial f a c i l i t i e s .  

Res iden t i a l  w e l l s  i n  t h e  v i c i n i t y  o f  t he  p l a n t  s i t e  t h a t  have been 

sampled are i n d i c a t e d  on F igures  2-3 and 2-4 along w i t h  t h e  two 

produc t ion  w e l l s  (PW-1 and PW-2) on the  GE p l a n t  s i t e  and t h e  

spr ings.  The mun ic ipa l  water supply  i s  now used a t  t he  p l a n t .  The 

two produc t ion  w e l l s  were sealed i n  t h e  summer o f  1983 t o  p revent  

contaminant m i g r a t i o n  t o  t he  deep aqu i f e r .  Of t h e  f o u r  deep r e s i -  

d e n t i a l  w e l l s  on Park Avenue, one was i n s t a l l e d  i n  the  e a r l y  

1980s. I n  1983, t h ree  o f  t h e  f o u r  homes on Park Avenue w i t h  deep 

we l l s ,  t he  one on Park Avenue w i t h  a  shal low we l l ,  and a l l  r e s i -  

dences on Stevens Lane were supp l ied  w i t h  munic ipa l  water a t  GE's 

expense. 

Munic ipa l  water i s  now a v a i l a b l e  as f a r  n o r t h  as Park Avenue on t h e  

western s i de  of Broadway. Homes south o f  Stevens Lane have been 

served by mun ic ipa l  water s ince  before 1982. On t h e  eastern s i de  

of Broadway, munic ipa l  water i s  a v a i l a b l e  n o r t h  t o  Gates Avenue and 
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t o  Burgoyne Avenue on t h e  eas t .  A l l  o f  Broadway as f a r  n o r t h  as 

Gates Avenue has access t o  c i t y  water, a l though  n o t  a1 1  homes use 

i t. Mun ic ipa l  wa te r  i s  supp l i ed  t o  most, i f  n o t  a l l ,  commercial 

es tab l  ishments, as we1 1  as t h e  Burgoyne Avenue School and t h e  F o r t  

Edward Nurs ing Home. 

2.2 SITE FEATURES 

2.2.1 B u i l d i n g  Layou t  

Present  f a c i l i t i e s  on t h e  F o r t  Edward S i t e  ( F i g u r e  2-5) c o n s i s t  of 

two 1  arge manufac tu r ing  b u i l d i n g s ,  severa l  sma l l e r  ones l oca ted  

south and west o f  t h e  l a r g e s t  b u i l d i n g ,  an impounding bas in  on t h e  

southwest corner  o f  t he  p roper ty ,  and pa rk i ng  areas. The main 

( l a r g e s t )  b u i l d i n g  i s  subd iv ided  i n t o  four  sec t i ons  as f o l l o w s :  

(1) o r i g i n a l  manufac tu r ing  b u i l d i n g  (Bldg. 23), ( 2 )  a d d i t i o n  t o  

manufactur ing b u i l d i n g  (B l  dg. 23 ex t . )  , ( 3 )  warehouse (B ldg.  23-A), 

and ( 4 )  capac i t o r  p l a n t  expansion (B ldg.  2 3 4 ) .  B u i l d i n g  23-A was 

l a t e r  expanded t o  i n c l u d e  a  f i n i s h e d  goods warehouse (B ldg.  26) and 

a  maintenance and waste s to rage  b u i l d i n g  (Bldg. 31). The second 

b u i l d i n g ,  t h e  aluminum r o l l i n g  m i l  1  (B ldg.  40),  has been expanded 

severa l  t imes s i nce  i t s  o r i g i n a l  c o n s t r u c t i o n .  The 1  a rges t  addi -  

t i o n  was an aluminum f o i l  m i l l  t h a t  occupies t h e  n o r t h e r n  h a l f  of 

t h e  p resen t  b u i l d i n g .  Smal ler  b u i l d i n g s  on t h e  s i t e  i n c l u d e  a pump 

house, a  maintenance b u i  l d i n g ,  and t he  wastewater t rea tment  

f a c i l i t y .  

2.2.2 Pas t  Wastewater Management P r a c t i c e s  

Before wastewater t rea tment  f a c i  1  i ti es were cons t ruc ted  i n  1976, 

f ou r  sewer l i n e s  converged a t  a  manhole l oca ted  d i r e c t l y  west of 

t h e  southwest corner  of t he  aluminum r o l l  i n g  m i l l  ( F i gu re  2-6). 
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FIGURE 2-5 

BUILDING LAYOUT 

General Electric, Fort Edward Plant 
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FIGURE 2-6 

PRE-1976 WASTEWATER MANAGEMENT 

General Electric, Fort Edward Plant 
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Wastewater was d ischarged  f rom t h i s  common p o i n t  d i r e c t l y  i n t o  t h e  

Hudson R i ve r  through a  30- in .  v i t r i f i e d  c l a y  p i pe  (VCP). 

The f o u r  sewer l i n e s  were ( 1 )  a  12- in .  co r ruga ted  meta l  p i p e  (CMP), d 

( 2 )  an 8 - i n .  YCP, ( 3 )  a  24- in .  VCP, and ( 4 )  a  30- in .  VCP. E f f l u e n t  

f rom t h e  c o o l i n g  tower,  which se r v i ces  t he  aluminum r o l l i n g  m i l l ,  

and t he  r o o f  d r a i n s  a t  t h e  n o r t h  aluminum f o i l  m i l l  were connected 

t o  t he  12- in .  CMP. Roof d r a i n s  f rom t h e  west expansion of t h e  

aluminum r o l l  i n g  m i l l  were connected t o  t h e  8 - i n .  VCP. The 24- in .  

VCP c o l l e c t e d  water f r om  t h e  c a p a c i t o r  p l a n t  expansion (B ldg .  23-B) 

roo f  d r a i n s  as w e l l  as process water and c o o l i n g  water .  I t  a l s o  

se r v i ced  severa l  f l o o r  and r o o f  d r a i n s  i n  the  aluminum r o l l i n g  

m i l l .  The 30- in .  VCP o r i g i n a t e d  on t h e  south s i d e  o f  B u i l d i n g  No. 

23 as sma l le r  d iameter  p i p i n g  (6-12 i n .  VCP) t h a t  d ra i ned  p l a n t  

c o o l i n g  water,  process water ,  r o o f  d ra i ns ,  and ca t ch  bas ins  i n  t h e  

pa rk i ng  area. 

Three s e p t i c  tanks  were ma in ta ined  o n - s i t e  p r i o r  t o  1976. Tank 

No. 1 serv iced  t h e  guardhouse a t  t he  eas t  ent rance t o  t h e  p rope r -  

t y .  Tank No. 2, l o c a t e d  approx imate ly  100 f t  west of t h e  pump 

house, was se rv i ced  b y  t h e  30- in .  VCP. Tank No. 3, l o ca ted  approx- 

i m a t e l y  200 f t  west o f  t h e  warehouse ( B u i l d i n g  No. 23-A), was used 

f o r  d isposal  of s a n i t a r y  waste f rom B u i l d i n g  No. 23-B and B u i l d i n g  

No. 40. Wastes t o  Tank No. 3 f l owed b y  g r a v i t y  t o  a  l i f t  s t a t i o n  

where t hey  were pumped t o  t h e  s e p t i c  tank - leach  f i e l d  system. I n  

a d d i t i o n  t o  s a n i t a r y  wastes, t h e  system rece i ved  some process 

wastes. 

2.3 PRESENT WASTEWATER MANAGEMENT PRACTICES 

Wastewater management p r a c t i c e s  a t  t h e  F o r t  Edward P l a n t  have been 

upgraded ( F i g u r e  2-7) s i nce  1976. Many of t he  o l d  sewer l i n e s  

have been rep laced .  The 12- in .  co r ruga ted  p i pe  f rom t h e  a1 uminum 

r o l l i ~ g  m i l l  was rep laced  w i t h  a  12- in .  d u c t i l e  i r o n  p i p e  w i t h  
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FIGURE 2-7 

PRESENT WASTEWATER MANAGEMENT 

General Electric, Fort Edward Plant 
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mechanical  sealed j o i n t s .  A new, 30- in .  d u c t i l e  i r o n  mechanical 

sea led j o i n t  l i n e  r ep laced  t he  30- in.  VCP d r a i n i n g  B u i l d i n g  No. 

23. 

The c o n s t r u c t i o n  t h a t  began i n  1976 inc luded  a  new sewage t rea tment  

p l a n t  ( F i g u r e  2-7).  The t h r e e  s e p t i c  systems i n  use p r i o r  t o  1976 

were abandoned o r  excavated. An extended a e r a t i o n  system r a t e d  a t  

40,000 gpd was i n s t a l l e d  t o  t r e a t  a l l  s a n i t a r y  waste. I n f l u e n t  

l i n e s  t o  t h e  new sewage t rea tment  p l a n t  were m o d i f i e d  as shown on 

F i g u r e  2-7. 

A 1.8 m i l l i o n  g a l l o n  c o n c r e t e - l i n e d  impounding bas in  was con- 

s t r u c t e d  i n  t h e  southwest co rne r  o f  t h e  F o r t  Edward p rope r t y .  The 

common p o i n t  f o r  d i scharge  o f  m a t e r i a l  d i r e c t l y  t o  t h e  Hudson R i ve r  

was abandoned i n  e a r l y  1977 and a1 1  f l ow ,  i n c l u d i n g  s torm water,  

was r e r o u t e d  th rough  a  24- in.  1  i n e  t o  t h e  new i~npoundment. Flow 

f r om t h e  impoundment i s  pumped th rough  p a r t i c u l a t e  f i l t e r s  and a  

carbon adsorp t ion  system t o  remove suspended s o l i d s  and d i sso l ved  

o rgan i c  m a t e r i a l ;  e f f l u e n t  f rom t h e  carbon adsorp t ion  system i s  

d ischarged through a  6 - in .  1  i n e  t o  t h e  Hudson R i ve r  ( F i g u r e  2-7) .  

A Calgon carbon adso rp t i on  system was employed u n t i l  1983, when a  

Westvaco pu lsed bed carbon adso rp t i on  system was i n s t a l l e d  t o  up- 

grade t h e  t rea tment  process. The new system c o n s i s t s  o f  a  dua l  

f i 1  t e r  module ( two 5 - f t - d i ame te r ,  6 - f t - h i g h  c y l  i nde rs )  and an 

adsorber vesse l .  The l a t t e r  i s  10 f t  i n  diameter,  16 f t  i n  he igh t ,  

and has a  c a p a c i t y  of 1400 f t 3 ,  which i s  e q u i v a l e n t  t o  approximate- 

l y  40,000 1b o f  carbon. It i s  designed t o  t r e a t  350 gpm w i t h  a  

minimum empty bed c o n t a c t  t ime  o f  30 min.  Carbon i s  r ep laced  i n  

batches (pu l ses )  o f  up t o  2000 l b .  Spent carbon i s  drawn o f f  t h e  

bot tom and f r esh  carbon i s  added t o  t h e  t o p  o f  t he  c y l i n d e r .  Spent 

carbon i s  hauled o f f - s i  t e  f o r  d i sposa l  by  an au thor i zed  d i  sposal 

f i r m .  

Y 
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The e f f i c i e n c y  o f  carbon a d s o r p t i o n  f o r  PCB removal  was t e s t e d  b y  

Eng ineer ing -Sc ience  (ES) . Tes ts  were conducted i n  b o t h  t h e  

presence and t h e  absence o f  TCE. I n  a d d i t i o n ,  t h e  s o l u b i l i t y  o f  

PCBs i n  wa te r  was determined. As expected, t h e  r e s u l t s  i n d i c a t e d  

no s i g n i f i c a n t  r e d u c t i o n  i n  t h e  a d s o r p t i o n  c a p a c i t y  o f  v i r g i n  and 

p r e s a t u r a t e d  carbons f o r  PCB i n  t h e  presence o f  TCE compared t o  t h e  

a d s o r p t i o n  c a p a c i t y  o f  v i r g i n  carbon f o r  PCBs o n l y .  The s o l u b i l i t y  

o f  PCBs ( A r o c l o r  1242) i n  water was 244 f 3 1  ~ g / l ,  wh ich suppor ted 

e a r l i e r  s t u d i e s  b y  ES and l i t e r a t u r e  r e p o r t e d  v a l u e s .  The c a p a c i t y  

o f  carbon f o r  A r o c l o r  1242 was es t ima ted  t o  be 4.3-mg/g carbon a t  

t h e  PCB s o l u t i o n  phase c o n c e n t r a t i o n  o f  30 ~ g / l .  The f u l l  r e p o r t  

f r o m  t h i s  s t u d y  i s  i n  Appendix B. 

I n  1984 an a i r  s t r i p p e r  was i n s t a l l e d  i n  t h e  waste  t r e a t m e n t  f a c i l -  

i t y  t o  remove v o l  a t i  l e  o r g a n i c s  f rom t h e  groundwater  pumped f rom 

t h e  r e c o v e r y  w e l l  (RW-1). Pumpage f rom RW-1 i s  conducted t o  t h e  

a i r  s t r i p p e r  th rough  a  b u r i e d  3 - i n .  p i p e .  A i r  s t r i p p e r  e f f l u e n t  i s  

d i scharged  f i r s t  t o  t h e  impounding bas in ,  t h e n  t o  t h e  waste t r e a t -  

ment f a c i l  i t y  where i t  i s  f i l t e r e d  and passed t h r o u g h  carbon. 

The a i r  s t r i p p e r  c o n s i s t s  o f  a  s i n g l e  square u n i t ,  7 f t  on a  s i d e  

and 12-14 f t  h i g h .  The u n i t  i s  packed w i t h  2 - i n .  T r i p a c k ,  a  p o l y -  

p r o p y l e n e  p a c k i n g  m a t e r i  a1 . Groundwater f l o w  r a t e  i s  c u r r e n t l y  75 

gpm f rom RW-1. A i r  f l o w  th rough  t h e  s t r i p p e r  i s  3000 c fm w i t h  one 

f a n  o p e r a t i n g .  A  second f a n  i s  a v a i l a b l e  as backup o r  t o  augment 

t h e  a i r  f l o w ;  i t  i s  n o t  used d u r i n g  t h e  c u r r e n t  mode o f  o p e r a t i o n .  

As p a r t  o f  t h e  waste management program, a  b u i l d i n g  (B ldg .  31) was 

c o n s t r u c t e d  i n  1980 f o r  s t o r i r l g  drums c o n t a i n i n g  hazardous wastes 

a w a i t i n g  shipment t o  t h e  proper  d i s p o s a l  f a c i l i t i e s .  V i r g i n  tri- 

c h l o r o e t h y l e n e  (TCE) has been s t o r e d  i n  t h i s  b u i l d i n g  s i n c e  1983. 

The s t o r a q e  a rea  was designed t o  c o n t a i n  any l e a k s  o r  s p i l l s .  
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Since 1977 a1 1  su r f ace  dra inage from t h i s  p a r t  o f  t h e  s i t e  has been 

r o u t e d  t o  t h e  wastewater t rea tment  f a c i  1  i t y .  

2.4 HYDROGEOLOGY 

2.4.1 Sources o f  I n f o r m a t i o n  

Th i s  s e c t i o n  p rov ides  a  r ev i ew  o f  t h e  l i t h o l o g y ,  s t r a t i g r a p h y ,  and 

hydrogeology o f  t h e  s i t e  and i t s  su r round ings  as deduced f rom bor-  

i n g  l ogs  and m o n i t o r i n g  we1 1  observa t ions .  Data d iscussed  were 

c o l l e c t e d  i n  1976 by  Dames & Moore (D&M) and f r om 1982 t o  1985 by 

G&M. I n  a d d i t i o n ,  t h e r e  are da ta  f rom t h e  two GE p roduc t i on  w e l l s  

( F i g u r e  2-4) t h a t  pene t ra te  i n t e rmed ia te  sha le  and t a p  t h e  deep 

l imes tone  a q u i f e r .  These w e l l s  were sea led i n  1983 t o  p reven t  

leakage a long t h e  we1 1  casing. P r i o r  t o  1976, b o r i n g s  were taken 

by  Clark ,  D i e t z  and Assoc ia tes - Engineers,  I n c .  (CDA) t o  desc r i be  

f ounda t i on  cond i t i ons ;  as these are n o t  s u i t a b l e  f o r  hydrogeo log ic  

i n t e r p r e t a t i o n s ,  t h e y  are n o t  inc luded  i n  t h i s  r e p o r t .  

Dur ing  March-Apr i l  1976, D&M i n v e s t i g a t e d  two p o t e n t i a l  s i t e s  f o r  

c o n s t r u c t i o n  o f  an impounding bas in .  Twelve b o r i n g s  (W-5 t o  W-16) 

were d r i l l e d  through t h e  unconsol idated sediments i n t o  hard rock  t o  

examine subsur face  c o n d i t i o n s  (F i gu re  2-8).  M o n i t o r i n g  w e l l s  were 

i n s t a l l e d  i n  a l l  b u t  W-10 t o  measure water l e v e l s .  Subsurface con- 

d i t i o n s  a t  t h e  two s i t e s  were repo r t ed  i n  D&M (1976a) .  

A second s t u d y  based on recommendations f r om t h e  e a r l i e r  CDA 

s t u d i e s  was conducted by  D&M (1976b) t o  i n v e s t i q a t e  hydrogeo log ic  

c o n d i t i o n s  and t o  d e f i n e  t h e  e x t e n t  o f  groundwater and s o i l  contam- 

i n a t i o n  b y  PCBs. Twenty a d d i t i o n a l  bo r i ngs  (W-200 s e r i e s )  were 

d r i l l e d ,  w i t h  m o n i t o r i n g  w e l l s  i n s t a l l e d  i n  17 o u t  o f  t h e  20 (F i g -  

u re  2 -8 ) .  I n  c o n t r a s t  t o  t h e  f i r s t  study, n o t  a l l  b o r i n g s  pene- 

t r a t e d  t h e  hard  rock;  t h e  major  o b j e c t i v e  was t o  determine water 
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l e v e l s  i n  t h e  sha l low a q u i f e r  and t o  t a k e  water  and s o i l  samples 

f o r  PCB ana l ys i s .  

I n  1982 G&M was r e t a i n e d  t o  i n v e s t i g a t e  t h e  o r i g i n  o f  kerosene i n  

an abandoned sewer manhole west o f  Lower A l l e n  S t r e e t  and t he  

e x t e n t  o f  kerosene con tamina t ion  i n  t h e  sha l low a q u i f e r  on t h e  

s i t e .  Twenty-four b o r i n g s  were d r i l l e d  and m o n i t o r i n g  w e l l s  were 

i n s t a l l e d  (GM-1 t o  GM-21; F i g u r e  2-9) t o  determine groundwater f l o w  

p a t t e r n s  and t h e  c o n c e n t r a t i o n  o f  subsur face contaminants.  Bor ings  

ranged i n  depth f rom 6-78 ft, w i t h  most (18 o u t  of 24) l e s s  than 20 

f t  deep. 

Dur ing  t h e  week o f  8 August 1983, f i v e  a d d i t i o n a l  m o n i t o r i n g  we1 1s 

were i n s t a l l e d  b y  G&M on t h e  southern p o r t i o n  o f  t he  p rope r t y .  

Wel ls  GM-22 and GM-23 were i n s t a l l e d  t o  mon i t o r  groundwater qua1 i t y  

between t h e  leach  f i e l d  and Park Avenue; w e l l  GM-24, t o  mon i t o r  

groundwater f l o w  f r om t h e  l each  f i e l d  t o  t h e  area near w e l l  GM-21 

and t o  RW-1; we l l  GM-25, t o  c o l l e c t  water  l e v e l  d a t a  d u r i n g  t h e  

30-day pump t e s t ;  and w e l l  GM-8D, t o  examine groundwater q u a l i t y  i n  

t h e  bedrock below t h e  leach  f i e l d .  We l l s  GM-22 through GM-25, 

whose l o c a t i o n s  a re  shown on F i g u r e  2-9, were cons t ruc ted  w i t h  w e l l  

screens spanning t h e  water  t a b l e  zone. 

I n  November-December 1983 G&M d r i l l e d  10 w e l l s  (GM-26 th rough  

GM-35; F i g u r e  2-9) th rough  t he  e n t i r e  t h i c kness  o f  t he  sha l l ow  

a q u i f e r :  two (GM-26 and GM-27) were i n s t a l l e d  t o  measure water  

l e v e l  changes caused b y  pumping o f  RW-1; t h e  rema in ing  e i g h t  (GM-28 

th rough  GM-35) were c o n s t r u c t e d  t o  determine t h e  e x t e n t  of contam- 

i n a t i o n  found i n  we1 1  GM-27 and t o  m o n i t o r  movement o f  t h e  contam- 

i n a n t .  

I n  e a r l y  1985 a  s tudy  was undertaken i n  t h e  nor thwest  co rner  o f  t h e  

s i t e ,  augmenting d a t a  c o l l e c t e d  f rom w e l l s  GM-10 and GM-15, t o  
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FIGURE 2-9 

BORINGS AND MONITORING WELLS INSTALLED BY 
GERAGHTY & MILLER, INC. AND THE STATE MONITORING WELLS 

General Electric, Fort Edward Plant 
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determine whether contaminants e x i s t e d  i n  t h i s  area o f  t h e  p l a n t  

s i t e .  Four sha l l ow  m o n i t o r i n g  w e l l s  (GM-36 t o  GM-39) were i n -  

s t a l l e d  and f i v e  s o i l  bo r ings  ( bo r i ngs  3  and 5  were taken i n  t h e  

same l o c a t i o n  and cornposited) were d r i l l e d  i n  t h e  s p o i l s  area t o  

determine t h e  .presence o f  contaminants.  Res iden t i  a1 we1 1  s  ad jacent  

t o  t h e  s i t e  were sampled as w e l l .  I n  a d d i t i o n ,  sha l l ow  s o i l  bo r -  

i n g ~  and su r f ace  s o i l  i n v e s t i g a t i o n s  were made south o f  t he  p l a n t  

s i t e  on t h e  W i l l  iams Farm and F o r t  Edward V i c t o r i a n ,  I n c .  proper-  

t i e s  t o  determine t h e  depth o f  t he  sha l low a q u i f e r .  

S i x  m o n i t o r i n g  w e l l s  were i n s t a l l e d  o f f - s i t e  b y  t h e  S t a t e  of New 

York i n  1983 ( F i g u r e  2-9).  These we1 1s a re  22 t o  35 f t  d e e ~  and 

are used t o  mon i t o r  water l e v e l s  and contaminant  concen t ra t i ons  

j u s t  south o f  t h e  s i t e .  

Tables 2-2 through 2-4 g i v e  t h e  da te  d r i l l e d ,  t o t a l  depth o f  t h e  

bor ings ,  and t he  screened i n t e r v a l  f o r  t h e  D&M w e l l s ,  t h e  G&M 

w e l l s ,  and t h e  s t a t e  w e l l s ,  r e s p e c t i v e l y .  Bo r i ng  l ogs  f o r  a l l  o f  

t h e  m o n i t o r i n g  w e l l s  d iscussed above, b u t  n o t  f o r  t h e  two produc- 

t i o n  w e l l s ,  are p rov ided  i n  Appendix A. 

2.4.2 S i t e  Geology 

Using da ta  developed d u r i n g  p rev ious  s tud ies ,  F i g u r e  2-10 descr ibes  

subsur face c o n d i t i o n s  on t h e  p l a n t  s i t e .  The s e c t i o n  dep ic ted  runs  

f rom west o f  Lower A1 l e n  S t r e e t  southeast t o  t h e  p r o p e r t y  border  on 

Park Avenue. Surface sediments are sand and sandy loam w i t h  some 

areas o f  f i l l  m a t e r i a l ,  e.g., t h e  area near t h e  o l d  leach  f i e l d  a t  

w e l l  GM-8 and t h e  southeastern p o r t i o n  o f  t h e  s i t e  near w e l l  

GM-12. The sand l a y e r  i s  10 f t  deep on t h e  western end o f  t he  

p r o p e r t y  and t h i n s  t o  6  f t  a t  Lower A l l e n  S t r e e t .  East o f  Lower 

A l l e n  S t r e e t  t h e  depth o f  t h e  sand v a r i e s  from 9.5 f t  near t h e  

cen te r  of t h e  main p l a n t  s i t e  ( w e l l  GM-13) t o  23 f t  a t  GM-12. 
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TABLE 2-2 

SUMMARY OF WELLS CONSTRUCTED BY 
DAMES & MOORE 

General E l e c t r i c  Corp. 

WELL DATE TOTAL DEPTg SCREENED 
NO. INSTALLED OF BORING  INTERVAL^'^ 

2.5 - 5.5 
13  - 15 
4 - 6  

1 3  - 15 
4 - 6  

S o i l  b o r i n g  
2 - 5  

3.5 - 6.5 
1 8  - 21 

7.5 - 10 
6 - 9  

22 - 25 
7 - 11 
8 - 12 

6.5 - 8.5 
So i  1 bo r  i ng 
6.5 - 9.5 

15 - 17 
2 - 7  

15.5 - 18.5 
4 - 7  
1 - 4  

4.5 - 7.5 
11 - 14 
5 - 8  
3 - 7.5 
4 - 7  
4 - 7  

S o i l  b o r i n g  
4 - 7  

14.5 - 1 8  
Soi  1 b o r i n g  

aFeet be low l a n d  su r face .  
b ~ n t e r v a l  measured f rom b o r i n g  l o g  s c a l e .  

Source: D&M 1976a, b , 



TABLE 2-3 

WELL 
No. 

GM-1 
GM-2 
GM-3 
GM-4 
GM-5 
GM-6 
GM-7 
GM-8 
GM-8B 
GM-8C 
GM-8D 
GM-9 
GM-10 
G M - 1 1  
GM-12A 
GM- 126 
GM-12C 
GM-12D 
GM-13 
GM-14 
GM-15 
GM- 16 
GM-17 
GM-18 
GM-19 
GM- 20 
GM-21 

GM-24 
GM-25 
GM-26 
GM-27 
GM- 28 
GM-29 
GM-30 
GM-31 
GM-32 
GM-33 
GM-34 
GM-35 
GM-36 
GM-37 
GM- 38 
GM-39 
RW-1 

SUMMARY OF WELLS CONSTRUCTED BY 
GERAGHTY & MILLER, I N C .  

General E l e c t r i c  Corp. 

DATE TOTAL DEPTH SCREENED 
INSTALLED OF B O R I N G ~   INTERVAL^ 

11 - 18 
8 - 13 

2.4 - 7.4 
3 - 8 

1.9 - 9.8 
3 - 8 
3 - 10 

3.5 - 10 
S o i l  bo r i ng  
Soi 1 b o r i  ng 
35 - 40 

2.5 - 10.4 
3.8 - 13.3 
3.1 - 7.8 
5.2 - 23.9 

9 - 14 
20 - 25 
68 - 73 

5.6 - 10.3 
4.2 - 8.9 

3.25 - 7.9 
9.5 - 14.5 
5.7 - 10.7 

14.3 - 19.3 
13.8 - 23.8 

Soi 1 bor i ng 
14.5 - 19.5 

5 - 10 
8 - 13 
7 - 12 

11 - 21 
5 - 10 
9 - 28.6 

10.7 - 35.0 
10 - 25 
10 - 25 
9 - 25 

10 - 20 
8 - 23 

aFeet below 1 and s u r f  ace. 
b ~ e e k  o f  
Source: G&M 1983, 1984, and unpubl ished data. 



TABLE 2-4 

SUMMARY OF WELLS CONSTRUCTED BY THE STATE OF NEW YORK 

General E l  e c t r i c  Company 

DATE TOTAL DEPTH BOTTOM OF 
WELL No. INSTALLED OF BClRINGa SCREENa 

SW-1 4-20-83 35 33.5 

aFeet below 1 and su r face .  

Source: Recra Research, I n c .  1983. 





The sand l a y e r  i s  u n d e r l a i n  b y  low p e r m e a b i l i t y  s i l t y  c l a y  over  t h e  

e n t i r e  p r o p e r t y  except  f o r  t h e  area near t h e  r a i l r o a d  t r a c k s  e a s t  

o f  Lower A1 l e n  S t r e e t  where low p e r m e a b i l i t y  s i l t y  sand and t i l l  

m a t e r i a l s  u n d e r l i e  t h e  upper sand l a y e r .  The c l a y  ranges i n  t h i c k -  

ness f rom a  few f e e t  near w e l l  GM-13 t o  35 f t  a t  t h e  southern 

border  near we l l  GM-12. The maximum th i ckness  o f  t h e  c l a y  i s  46 ft 

a t  t h e  southeastern co rner  o f  t h e  p r o p e r t y  (D&M 1976b). 

The upper bedrock l a y e r  t h a t  forms t h e  i n t e rmed ia te  aqu i f e r  i s  

sha le  o f  t h e  Snake H i l l  Format ion ( F i s h e r  1984). Bedrock i s  near 

t h e  su r f ace  i n  t h e  western p o r t i o n  o f  t h e  p r o p e r t y  b u t  drops of f  

s t e e p l y  t o  about 60 f t  below grade toward t h e  southeast .  The Snake 

H i  11 Format ion i s  approx imate ly  500 f t  t h i c k  a t  t h e  p l a n t  s i t e ,  as 

i n d i c a t e d  b y  t h e  d r i l l i n g  l o g s  f o r  PW-1 and PW-2. These w e l l s  a re  

585 and 602 f t  deep, r e s p e c t i v e l y ,  and pene t ra te  t h e  e n t i r e  t h i c k -  

ness o f  t h e  Snake H i l l  Format ion and t h e  uppermost 20-26 f t  of t h e  

unde r l y i ng  l imes tone  t h a t  forms t h e  deep a q u i f e r  i n  t h e  r e g i o n  (G&M 

1983). 

2.4.3 Hydrogeology 

The upper sand a q u i f e r  i s  under1 a i n  b y  t h e  low permeabi l  i t y  c l a y  

and t i l l  s t r a t a  t h a t  r e t a r d  downward movement o f  groundwater t o  t h e  

bedrock. The approximate c o n f i g u r a t i o n  o f  t h e  water t a b l e  dep i c t ed  

i n  F i gu re  2-11 i s  based on da ta  c o l l e c t e d  by  G&M i n  August 1984 

(G&M 1985a). The water t a b l e  e l e v a t i o n  ranged f rom about 5  t o  10 

f t  below grade over  t h e  s i t e ;  i t  dropped f r om about 6.5 t o  about 10 

f t  below grade near t h e  southeastern p r o p e r t y  l i n e .  The h i g h e s t  

water  t a b l e  e l e v a t i o n  on t h e  s i t e  occurs  between w e l l s  GM-9 and 

GM-15, which are l o c a t e d  a long a  water t a b l e  d i v i d e  (G&M 1983).  

Groundwater f l o w s  away f rom t h e  d i v i d e  t o  t h e  nor th -nor thwes t  and 

southeast.  As i t  f l o w s  f rom t h e  s i t e ,  t h e  d i r e c t i o n  s h i f t s  from 

s o u t h e a s t e r l y  t o  sou the r l y .  South o f  t h e  p l a n t  s i t e ,  where t h e  
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F I G U R E  2 -11 

WATER TABLE ELEVATIONS ON 27 AUGUST 1984 
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sand l c l ay  c o n t a c t  i s  a t  t h e  sur face,  t h e  water t a b l e  reaches the  

su r f ace  as sp r i ngs  ( F i g u r e  2-3).  

Water t a b l e  e l e v a t i o n  v a r i e s  w i t h  seasonal p a t t e r n s  o f  i n f i l t r a t i o n  

and r a i n f a l l .  R a i n f a l l  averages about 36 i n .  per  year  (D&M 

1976a). Heath e t  a l .  (1963) es t imates  t h a t  annual recharge  i s  ap- 

p r o x i m a t e l y  25-40% o f  t he  annual p r e c i p i t a t i o n  i n  an area l i k e  F o r t  

Edward. I n f i l t r a t i o n  t o  t he  groundwater v a r i e s  seasona l l y .  It i s  

low and i n t e r m i t t e n t  du r i ng  w i n t e r  when t h e  ground i s  f r ozen .  

Maximum recharge  occurs  i n  e a r l y  s p r i n g  when t h e  ground thaws and 

r a i n f  a1 1  i s  genera l  l y  heav ies t  and e v a p o t r a n s p i r a t i o n  i s  low. I n  

summer and e a r l y  f a l l ,  recharge i s  g e n e r a l l y  low due t o  seasonal 

p r e c i p i t a t i o n  p a t t e r n s  and h i gh  evapo t ransp i ra t ion ' .  

Data are n o t  s u f f i c i e n t  t o  descr ibe  groundwater f l o w  p a t t e r n s  i n  

t he  r ock  a q u i f e r s .  I n  genera l ,  movement i s  along h o r i z o n t a l  bed- 

d i ng  p lanes  i n  t h e  sha le  and through any n a t u r a l  f i s s u r e s ,  f a u l t s ,  

and s o l u t i o n  channels i n  t he  1  imestone. V e r t i c a l  seepage a long o r  

th rough  cor roded  we11 cas ings i s  a lso  p o s s i b l e  when we1 1s are 

imp rope r l y  sea led d u r i n g  i n s t a l  1  a t i o n .  P i ezome t r i c  heads i n  t he  

i n t e r m e d i a t e  ( s h a l e )  and deep ( l imes tone)  a q u i f e r s  d e c l  i n e  w i t h  i n -  

c reas ing  dep th  i n  t he  bedrock, as determined f rom measurements i n  

t h e  t o p  o f  t h e  sha le  (GM-8D and GM-12D) and t h e  l imes tone  ( o n - s i t e  

p roduc t i on  w e l l s  PW-1 and PW-2) and f rom i n f o r m a t i o n  i n  t h e  

d r i l l e r ' s  l o g s  f o r  PW-1 and PW-2 (D&M 1976a; G&M 1983).  

2.5 SUMMARY OF KEY SITE FEATURES 

The p rev i ous  sec t  i o n s  desc r i be  t he  r e g i o n a l  topography and geology, 

pas t  and c u r r e n t  land  use, b u i l d i n g  layou t ,  pas t  and p resen t  waste- 

water management p rac t i ces ,  and hydrology. Among these  are c e r t a i n  

key f e a t u r e s  t h a t  are p a r t i c u l a r l y  r e l e v a n t  t o  t h e  groundwater con- 

taminant  e v a l u a t i o n  and assessment o f  t h e  F o r t  Edward s i t e .  
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A1 1 f a c i l  i t i e s  be1 ieved t o  have caused groundwater con tamina t ion  

have been r e p a i r e d  o r  e l im ina ted .  P r i o r  t o  1976, wastewater and 

stormwater r u n o f f  f rom pa rk i ng  areas were discharged d i r e c t l y  t o  

t h e  Hudson R iver  w i t h o u t  t rea tment .  I n  1976 c o n s t r u c t i o n  o f  a  new 

t reatment  system began and a1 1 wastewater, i n c l  uding s i t e  storm 

water, i s  now t r e a t e d  f o r  removal o f  contaminants be fo re  d ischarge 

t o  t h e  Hudson R i ve r .  Old sewer l i n e s  were rep laced  w i t h  d u c t i l e  

i r o n  p ipe  w i t h  mechanical sealed j o i n t s .  TCE i s  now s t o r e d  i n -  

doors. The two GE p roduc t i on  w e l l s  t h a t  t a p  t h e  deep l imes tone  

a q u i f e r  are no longer  i n  use and have been sealed t o  prevent  con- 

taminants  from e n t e r i n g  t h e  deep a q u i f e r .  

Another key f e a t u r e  i s  t he  geology o f  t he  s i t e .  Three a q u i f e r s  are 

loca ted  beneath t h e  s i t e  - sha l low sand, in ter -mediate shale,  and 

deep 1 imestone. The presence o f  re1  a t i v e l  y  impermeable c l  ay and 

t i l l s t r a t a  unde r l y i ng  t h e  sha l low sand a q u i f e r  has con f i ned  con- 

t am ina t i on  t o  t h e  sha l low zone. Groundwater f l o w  i n  t h e  sha l l ow  

a q u i f e r  has been mapped. 

4 
Land use i n  t h e  s i t e  v i c i n i t y  i s  predominant ly  r e s i d e n t i a l ;  san i -  

t a r y  wastes are d ischarged t o  s e p t i c  tanks throughout  t h e  area. 3 

Along Broadway t he  dominant land  use i s  commercial. Based on pas t  d 

and c u r r e n t  land use i n  t h e  v i c i n i t y  o f  t he  F o r t  Edward p l a n t ,  t h e  

na tu re  o f  t he  contaminants,  and t he  ex tens i ve  use o f  s e p t i c  sys- rrs 

tems, t h e r e  may be sources o f  o f f  - s i  t e  groundwater con tamina t ion  

besides GE. 
mid 
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CHAPTER 3 

ASSESSMENT OF ON-SITE CHEMICAL 
DISTRIBUTION I N  THE SHALLOW AOUIFER 

On-s i te  s t u d i e s  o f  contaminants  commenced i n  1975 w i t h  an eva lua -  

t i o n  o f  kerosene, o i l ,  grease, and PCBs i n  t h e  sewer system. Sub- 

sequent s t u d i e s  f r o m  1976 th rough  1985 have e v a l u a t e d  PCBs and s o l -  

v e n t s  i n  t h e  groundwater .  

3.1 KEROSENE RESIDUE 

Kerosene has been r e p o r t e d  from s e v e r a l  l o c a t i o n s  on t h e  p l a n t  

s i t e ;  however, no o f f - s i t e  c o n t a m i n a t i o n  i s  apparen t .  C l a r k ,  D i e t z  

and Assoc ia tes  - Engineers ,  I n c .  ([CDA] 1975) d e t e c t e d  kerosene i n  

t h e  s e p t i c  t a n k - l e a c h  f i e l d  system, t h e  1 2 - i n .  CMP p a r a l l e l i n g  t h e  

west end o f  t h e  aluminum r o l l i n g  m i l l ,  and t h e  30 - in .  sewer west o f  

Lower A l l e n  S t r e e t .  West o f  t 9 e  aluminum r o l l i n g  m i l l  kerosene was 

r e p o r t e d  8 t o  9 ft be low grade.  

As p a r t  o f  a l a r g e r  s t u d y  o f  groundwater  qua1 i t y  on t h e  p l a n t  s i t e  

i n  1982, G&M i n v e s t i g a t e d  t h e  e x t e n t  o f  subsur face  kerosene accumu- 

l a t i o n  and t h e  source  o f  t h e  kerosene. The G&M (1983)  d a t a  i n d i -  

c a t e d  a 4 - i n . - t h i c k  l a y e r  o f  kerosene i n  w e l l  GM-5 and a t h i n  f i l m  

i n  w e l l s  GM-1 and GM-2. No kerosene was observed i n  we1 1 GM-4 west 

o f  Lower A l l e n  S t r e e t ;  w e l l s  GM-3 and GM-6, a l s o  west o f  Lower 

A1 l e n  S t r e e t ,  were d r y  a t  t h e  t i m e  o f  sampl ing.  S o i l  samples had 

no d e t e c t a b l e  kerosene. D i s s o l v e d  kerosene c o n s t i t u e n t s  measured 

i n  groundwater f rom we1 1 GM-2 were l e s s  t h a n  10 ~ g l l  f o r  any con- 

s t i t u e n t  (G&M 1983).  

Remedial a c t i o n s  have been taken  a t  t h e  p l a n t  s i t e  t o  remove known 

sources of kerosene. Sewer l i n e s  were r e p l a c e d  i n  1976 w i t h  new 

sea led mechanica l  j o i n t  p ipes ,  and t h e  abandoned sewer l i n e  west o f  

3-1 
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Lower A l l e n  S t r e e t  was excavated and removed. A t  p resen t ,  a l l  

sewers on t h e  s i t e ,  i n c l u d i n g  t h e  storm sewers, a re  r ou ted  t o  t h e  

impounding bas in  f o r  t r ea tmen t  th rough  t h e  carbon adso rp t i on  system 

so any r e s i d u a l  kerosene i n  t h e  sewers o r  pa rk i ng  areas i s  removed 

p r i o r  t o  wastewater d ischarge  from t h e  s i t e .  The impounding bas in  

has an o i l l w a t e r  separa to r  t o  prevent  con tam ina t i on  o f  t h e  carbon 

adso rp t i on  system w i t h  f l o a t i n g  p roduc t .  

M o n i t o r i n g  w e l l s  GM-1, F-2, F-6, and GM-5, which have on occas ion 

revea led  f l o a t i n g  pe t ro leum o r  kerosene c o n s t i t u e n t s ,  have been 

b a i l e d  t o  remove t h e  f r e e  p r o d ~ ~ c t .  These we1 1  s  w i l l  be mon i to red  

whenever o n - s i t e  we1 1s a re  sampled. Any p roduc t  found w i l l  be 

b a i l e d  from t h e  w e l l s .  I n  a d d i t i o n ,  no p roduc t  d e t e c t a b l e  as sheen 

o r  odor has been found i n  w e l l s  on t h e  no r t hwes t  co rne r  o f  t h e  s i t e  

o r  i n  any o f f - s i t e  w e l l .  Whi le s o i l s  on t h e  s i t e  p r o b a b l y  s t i l l  

c o n t a i n  kerosene o r  i t s  c o n s t i t u e n t s ,  d i s cha rge  f rom t h e  s i t e  i s  

u n l i k e l y  because t h e  kerosene i s  p r o b a b l y  adsorbed b y  s o i l s  and 

biodegraded. 

3.2 SHALLOW AQUIFER PCBs 

CDA (1975) r e p o r t e d  PCBs i n  t h e  s e p t i c  t ank - l each  f i e l d  system and 

t h e  sewer west o f  t h e  a1 uminum r o l l i n g  m i l  1. They hypothes ized 

t h a t  con tamina t ion  o f  t h e  sewer was due t o  i n f i l t r a t i o n  o f  contami-  

nated groundwater r e s u l t i n g  f rom i n c i d e n t a l  l eaks  and s p i l l s  i n  t h e  

drum s to rage  area. To d e f i n e  t he  e x t e n t  o f  t h i s  con tamina t ion ,  

t h e r e  have been subsequent i n v e s t i g a t i o n s  i n t o  PCB c o n c e n t r a t i o n s  

i n  t h e  upper sand a q u i f e r  a t  t h e  s i t e .  I n  1976 D&M analyzed s o i l  

and sha l l ow  groundwater samples f o r  PCBs f rom e i g h t  l o c a t i o n s  on 

t h e  p l a n t  s i t e .  Resu l t s  o f  PCB analyses shown i n  Table  3 -1  i n d i -  

ca ted  concen t ra t i ons  l e s s  than  10 ~ g l l  i n  groundwater and l e s s  than  

1 ~ g / g  i n  s o i l  samples a t  most s t a t i o n s  (D&M 1976b).  

*ii 
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TABLE 3-1 

PCBs I N  SOIL AND SHALLOW 
GROUNDWATER SAMPLES D U R I N G  1976 

General E l e c t r i c  Company 

GROUNDWATER 
PCB CONCENTRATION ( p g / l )  

MONITORING WELL No. AROCLOR 1016 AROCLOR 1254 

SO I LC 
PCB CONCENTRATION ( ~ g / g )  

MONITORING WELL No. DEPTH ( f t )  AROCLOR 1016 AROCLOR 1254 

aBl ack o i  1 repor ted a t  10 ft below grade. 
b ~ i n ~ e r ~ r i n t  resembles Aroc lo r  1248 more than 1016. 
CTaken from soi l b o r i  ngs. 

Source: D&M 1976a. 



Well  F-6, west o f  b u i l d i n g  23-B and n o r t h  o f  b u i l d i n g s  23-A and 23 

ext.,  was found b y  G&M t o  have f l o a t i n g  o i l .  The p r o d u c t  was r e -  

moved and r e p o r t e d 1  y c o n t a i n e d  PCBs. No a d d i t i o n a l  p r o d u c t  has 

been found i n  t h i s  w e l l .  S ince none o f  t h e  o t h e r  m o n i t o r i n g  w e l l s  

around t h i s  l o c a t i o n  c o n t a i n e d  p r o d u c t ,  t h e  accumu la t ion  was 

apparent1  y 1  o c a l  i zed (G&M 1983) . 

From J u l y  t o  November 1982, G&M (1983) c o l l e c t e d  groundwater  sam- 

p l e s  from 17 d i f f e r e n t  s h a l l o w  m o n i t o r i n g  w e l l s .  Samples were ana- 

l y z e d  b y  b o t h  Energy Resources Company, I n c .  (ERCO) and GE. PCBs 

were d e t e c t e d  i n  w e l l s  GM-2, GM-8, GM-12A, GM-126, GM-12C, GM-16, 

GM-17, GIY-18, GM-19, and GM-21. IVo PCBs were found i n  GM-1, GM-3, 

GM-4, GM-7, GM-10, GM-15, o r  GM-19 ( F i g u r e  3 - 1 ) .  The d a t a  f o r  GM- 

2, GM-12A, and GM-17 a r e  q u e s t i o n a b l e :  c o n c e n t r a t i o n s  measured b y  

ERCO a t  GM-2 a r e  near  t h e  r e p o r t e d  d e t e c t i o n  1  i m i t .  A t  GM-12A on 

15 J u l y ,  GE's r e s u l t s  were be low t h e  d e t e c t i o n  l i m i t ;  ERCO r e p o r t e d  

1.1 f ig11 as A r o c l o r  1016, w h i l e  A r o c l o r  1248 was n o n d e t e c t a b l e .  A t  

w e l l  GM-17 t h e  f i e l d  b l a n k  ( c o l l e c t e d  t h e  day  a f t e r  samp l ing )  ana- 

l y z e d  b y  GE showed PCBs i n  t h e  same c o n c e n t r a t i o n  range as t h e  

groundwater sample ( T a b l e  3 - 2 ) .  

L o c a t i o n s  where PCBs were measured i n  c o n j u n c t i o n  w i t h  t h e  6-month 

remed ia l  pump t e s t  (G&M 1985a) d u r i n g  l a t e  1984 and 1985 and t h e  

i n v e s t i g a t i o n s  i n  t h e  n o r t h w e s t  c o r n e r  o f  t h e  s i t e  a r e  shown i n  

F i g u r e  3-2. T a b l e  3-3 shows PCB c o n c e n t r a t i o n s  o n l y  f o r  t h o s e  

we1 1  s  where measurab le  PCB c o n c e n t r a t  i o n s  were reco rded ;  we1 1  s  

where no PCBs were d e t e c t e d  on any sampl ing d a t e  a r e  i n d i c a t e d  on 

F i g u r e  3-2. PCBs were d e t e c t e d  c o n s i s t e n t l y  i n  w e l l s  GM-11, GM- 

12A, GM-126, GM-12C, GM-21, GM-24, and GM-25. The h i g h e s t  concen- 

t r a t i o n  i n  any sample was measured d u r i n g  October  1984 i n  w e l l  GM- 

8, l o c a t e d  i n  t h e  o l d  s e p t i c  t a n k - l e a c h  f i e l d .  When sampled f o r  a  

second t i m e  i n  March 1985, t h i s  w e l l  was d r y .  Throughout t h e  

1984-1985 pump t e s t ,  PCB c o n c e n t r a t i o n s  d e c l i n e d  i n  most w e l l s  t h a t  

Lawler, hiatusky I Skel ly  Engineers J 



FIGURE 3- 1 

PCBs IN GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING 1982 

General Electric. Fort Edward Plant 
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TABLE 3-2 (Page 1 of 2 )  

PCB CONCENTRATIONSa MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING 1982 

General  E l e c t r i c  Company 

REPORTED AS 
AROCLOR AROCLOR AROCLCIR 

WELL No. SAMPLE DATE ANALYZED BY 1242 1016 1248 

GM- 1 07-15-82 G E ~  C0.5 N A N A 

GM-2 07-15-82 G E (0.5 N A N A 
GM-2 07-12-82 G E <0.5 N A N A 
GM-2 07-12-82 GE <O. 5 N A N A 
GM-2 07-12-82 GE <0.5 N A N A 
F i e l d  B lank 07-12-82 GE <O. 5 N A N A 

n e a r  Wel l  2 

GM-2 07-12-82 ERCO N A ND 0.2 
GM-2 07-12-82 ERCO N A ND 0.2 
GM-2 07-12-82 ERCO N A ND 0.1 

T r i p  B lank 07-12-82 ERCO N A N D N D 

GM-3 07-16-82 G E <O. 5 N A N A 
F i e l d  B lank 07-16-82 G E (0.5 N A N A 

near  Wel l  3 

GM-4 07-15-82 GE <0.5 N A N A 
F i e l d  B lank 07-15-82 G E (0.5 N A N A 

near  We1 1 4 
GM-4 07-16-82 ERCO N A N D N D 

GM-7 09-02-82 GE <0.5 N A N A 
GM-8 09-07-82 G E 4.1 N A N A 
GM-9 09-07-82 G E (0.5 N A N A 
GM- 10 09-07-82 GE <0.5 N A N A 

GM-12A 07-15-82 GE <O. 5 N A N A 
F i e l d  B lank 07-15-82 GE <0.5 N A N A 

near  Wel l  12A 
GM- 12A 07-15-82 ERCO N A 1.1 ND 
GM-12A 09-07-82 GE 6.5 N A N A 

"11 c o n c e n t r a t i o n s  i n  r g / l .  
b ~ a m p l e s  compared t o  A r o c l o r  1242 s tandard,  d e t e c t i o n  1 i m i t  i s  0.5 ~ g / 1 .  

ND = Not d e t e c t e d  a t  0.1 p g / l .  
NA = Not  analyzed. 

Source: G&M 1983. 



TABLE 3-2 (Page 2 of 2) 

PCB CONCENTRATIONSa MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING 1982 

General E l e c t r i c  Company 

REPORTED AS 
AROCLOR AROCLOR AROCLOR 

WELL No. SAMPLE DATE ANALYZED BY 1242 1016 1248 

GM-123 09-30-82 GE 5.3 N A N A 
GM-12B 09-30-82 GE 5.3 N A N A 
GM- 12B 09-30-82 ERCO N A 10.5 N D 
GM-12B 09-30-82 ERCO N A 8.9 N A 

GM- 12C 09-30-82 G E ~  16 N A N A 
GM-1 2C 09-30-82 ERCO N A 25.6 N D 

GM- 15 09-30-82 GE <O. 5 N A N A 
GIY-16 10-01-82 G E 2 .O N A N A 

GM- 17 09-30-82 GE 0.6 N A N A 
F i e l d  Blank 10-01-82 GE 0.8 N A N A 

near Well 17 
do 10-01-82 ERCO N A ND N D 

GM-18 09-30-82 G E (0.5 N A N A 
GM- 19 10-01-82 GE 0.6 N A N A 

GM- 21 10-01-82 G E 13 N A N A 
F i e l d  Blank 10-07-82 ERCO N A ND ND 

near Well 21 

aAl 1 concen t ra t i ons  i n  p g / l .  
bsampl es compared t o  Aroc l  o r  1242 s tandard . 

D e t e c t i o n  l i m i t  i s  0.5 ~ g / l .  

ND = Not de tec ted  a t  0.1 pg/l. 
NA = Not analyzed. 

Source: G&M 1983. 
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FIGURE 3-2 

i 
PCBs IN ON-SITE MONITORING WELLS DURING 1984-1985 

General Electric, Fort Edward Plant + 
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TABLE 3-3 

PCB CONCENTRATIONSa MEASURED 
I N  ON-SITE MONITORING WELLS DURING 1983, 1984, AND 1985 

General E l e c t r i c  Company 

1983 1984 1985 
WELLNo. JUN OCT NOV DEC JAN FEB MAR MAY 

GM-5 - - - 0.7 - - C0.5 - 
GM-8 1600 212 - - - - D r y  - 
G M - 1 1  - - - 1.2 - - 1.0 1.1 
GM-12A - - - 8.7 - - 2.4 - 
GM-12B - - - 2.8 - - Dry  - 
GM-12C 43 - - 16 - - 3.7 - 
GM-16 - <0.5 <0.5 - 0.9 - <0.5 - 
GM-21 8 1  50 4 3 28 - 2 5 22 - 
GM-24 - 2.9 2.7 2.2 - 1.9 1.3 - 
GM-25 - 13 11 5.1 - 3.5 2.0 - 
GM - 28 - - 2.1 2.0 - <0.5 <0.5 2.4 
GM-29 - 0.9 <0.5 <0.5 - <0.5 <0.5 - 
GM-31 - <0.5 c0.5 0.5 - <0.5 <0.5 <0.5 
GM-32 - 0.9 <0.5 <0.5 - 1.6 1.4 1.9 
GM-33 - <0.5 <0.5 0.8 - <0.5 1.2 1.8 
GM-34 - 1.1 <0.5 0.7 - <0.5 <0.5 - 
GM-38 - - - - - - 2.2 <0.5 

a A l l  c o n c e n t r a t i o n s  a r e  t o t a l  PCBs measured as ~ g / l  A r o c l o r  
1242. Data a re  o n l y  f o r  w e l l s  where PCBs were above d e t e c t i o n  
1 i m i t s .  

- Not sampled. 

Source: G&M 1985b; GE unpub l i shed  data ;  NYSDOH unpub. da ta .  



i n i t i a l l y  had g r e a t e r  than  1 ~ g / l  PCB and were measured on more 

than  one occasion. 

The r e s u l t s  o f  t h e  1982 and 1984-1985 sampl ing show c o n s i s t e n t  

presence o f  PCBs i n  t h e  sha l l ow  a q u i f e r  on t h e  sou theas te rn  p o r t i o n  

of t h e  p l a n t  s i t e .  Groundwater i n  t h i s  area f l o w s  t o  t h e  south- 

eas t  and then south, which would e x p l a i n  t h e  presence o f  PCBs found 

i n  w e l l s  along t h e  sou thern  border  o f  t h e  p rope r t y .  The reason 

t h a t  PCBs were n o t  de tec ted  i n  w e l l s  GM-30 and GM-35 bu t  were de- 

t e c t e d  i n  ad jacent  w e l l s  i s  n o t  known. 

A l though PCBs have been de tec ted  from t h e  sha l l ow  a q u i f e r  on t h e  

sou theas te rn  p o r t i o n  o f  t h e  s i t e ,  RW-1 i s  c o l l e c t i n g  groundwater 

f rom t h e  sha l low a q u i f e r .  Therefore,  any PCBs moving w i t h  t h e  

groundwater i n  t h i s  area a re  be ing c o l l e c t e d  b y  RW-1 and removed 

th rough  t h e  wastewater t r ea tmen t  system. 

There appears t o  be no d e t e c t a b l e  PCB con tamina t ion  i n  t h e  sha l l ow  

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

area west o f  Lower A l l e n  S t r e e t .  PCB concen t ra t i ons  i n  water  i n  

t h i s  area were g e n e r a l l y  be low d e t e c t i o n  l i m i t s .  The o n l y  excep- 

t i o n s  a re  t h e  o n - s i t e  areas near we1 1s G M - 1 1  and GM-38. Concentra- 

t i o n s  measured a t  GM-11 were 1.2, 1.0, and 1.1 ~ g / l  i n  December 

1984, March, and May 1985, r e s p e c t i v e l y .  The PCB c o n c e n t r a t i o n  

measured i n  groundwater f rom we1 1  GM-38 i n  March 1985 was 2.2 k g 1 1  

b u t  i t  was below d e t e c t i o n  l i m i t s  i n  May 1985. A d d i t i o n a l  water 

samples, as w e l l  as samples o f  m a t e r i a l  f rom t h e  bot tom o f  t h e  

w e l l s  a t  38 and 44 Lower A l l e n  S t ree t ,  were taken  on 1 May 1985 f o r  

PCB and v o l a t i l e  o rgan i cs  analyses. No PCBs were found i n  water  

samples. M a t e r i a l  f rom t h e  bottom o f  t h e  we l l s ,  which was com- 

p r i s e d  of sediment, leaves,  and t w i g s  (GE, pers .  commun . ) ,  had mea- 

su rab le  PCB concen t ra t i ons  (Tab le  3-4) .  Loca t ions  o f  t h e  r e s i -  

dences sampled a re  shown on F igu re  2-3. PCBs have n o t  been de- 

Lawler ,  h , l a t u s k y  P S k e l l v  Engineers 



TABLE 3-4 

ORGANIC COMPOUNDS I N  
SHALLOW RESIDENTAL WELLS ON LOWER ALLEN STREETa 

General  E l e c t r i c  Company 

TOTAL 1,l- POLY- 
WELL VOLATILE TRANS-1 ,2- TRI- TRI- 1.1- DI- DI- CHLORINATED 
DEPTH SAMPLE ORGANICS OICHLORO- CHLORO- CHLORO- ETHYL CHLORO- DICHLORO- CHLORO- CHLORO- BIPHENYLS 

RESIDENT ADDRESS ( f t )  DATE ( g / l )  ETHANE ETHANE ETHYLENE BENZENE BENZENE TOLUENE ETHANE ETHYLENE ETHANE METHANE ( g / l ) b  

38 Lower A l l e n  S t  33.3 2-12-85 ND ND NO ND N D ND NO ND ND N D ND N A 
5-01-85 ND N D ND ND ND ND ND ND ND ND ND <0.5 

( w a t e r )  
5-01-85 NA N A N A N A ND N A N A N A N A ND ND 9.8 

( s o i l )  

44 Lower A l l e n  S t  14.5 2-12-85 87.6 ND 2.8 ND ND 16 4.8 36 28 ND ND N A 
Rep. 151.5 ND 3.5 ND N D 18  58 4 1 3 1 N D ND N A 

w 5-01-85 32.5 ND 0.5 ND NO 8.7 4.5 ND 18.8 ND ND <0.5 
I 
P ( w a t e r )  
D 5-01-85 NA N A N A N A ND NP. N A N A N A N D ND 9.0 

( s o i l )  

40 Lower A l l e n  S t  15 5-07-83 49 ND 11 2 9 1 ND NO NO NO 5 3 ND 
( w a t e r )  

aData r e p r e s e n t  o n l y  t h o s e  compounds t h a t  were de tec ted ,  u n l e s s  o t h e r w i s e  i n d i c a t e d .  
b u q / g  f o r  s o i l s .  
ND - Not d e t e c t e d .  
MA - Not ana lyzed .  

Source: G&M 1985b; GE, unpub l i shed  data;  DOH, unpub l i shed  d a t a .  



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

s i t e .  

3.3 NORTHWEST PORTION OF PROPERTY 

S t u d i e s  have been conducted on t h e  n o r t h w e s t e r n  p o r t i o n  o f  t h e  

p l a n t  s i t e  t o  de te rm ine  t h e  e x t e n t ,  i f  any, o f  s o i  1  and groundwater 

c o n t a m i n a t i o n .  When t h e  impounding b a s i n ,  l o c a t e d  near  t h e  fo rmer  

l e a c h  f i e l d ,  was c o n s t r u c t e d  i n  1976 ( F i g u r e s  2-6 and 2-7) ,  t h e  

excavated s o i l s  were d e p o s i t e d  on t h e  n o r t h w e s t e r n  p o r t i o n  o f  t h e  

p r o p e r t y .  S o i l s  f r o m  t h e  Hudson F a l l s  s i t e  have a l s o  been de- 

p o s i t e d  t h e r e .  CDA (1975) r e p o r t e d  t h a t  t h e  s e p t i c  t a n k - l e a c h  

f i e l d  had r e c e i v e d  PCBs and kerosene; consequen t l y ,  c o n t a m i n a t i o n  

o f  t h e  s o i l s  f rom t h a t  a rea  was probab le .  Dur ing  a  1976 hydrogeo- 

l o g i c a l  i n v e s t i g a t i o n ,  D&M d i s c o v e r e d  PCBs i n  s o i l  and groundwater  

sarr~ples f r o m  t h e  s i t e  o f  t h e  impounding b a s i n  (D&M 1976a).  D u r i n g  

t h a t  same s tudy,  D&M found  measurable q u a n t i t i e s  o f  two PCB isomers  

i n  water  and s o i l  samples t a k e n  f rom m o n i t o r i n g  w e l l  W-215 i n  t h e  

n o r t h w e s t e r n  p o r t i o n  o f  t h e  p r o p e r t y  ( F i g u r e  2-8; Tab le  3-1) .  

Those d a t a  a r e  shown below: 

CONCENTRATION OF PCB ISOMER 
SAMPLES 1016 1254 

S o i l  ( ~ g / g )  0.015 0.001 
Groundwater ( ~ g /  1  ) 0.8 0.1 

As p a r t  o f  a  l a r g e r  groundwater q u a l i t y  s t u d y  i n  1982, G&M i n -  

s t a l l e d  two m o n i t o r i n g  w e l l s  i n  t h e  s h a l l o w  sand a q u i f e r  on t h e  

n o r t h w e s t e r n  p o r t i o n  of t h e  p r o p e r t y  ( F i g u r e  2-9)  and ana lyzed sam- 

p l e s  f o r  f r e e  hydrocarbons and d i s s o l v e d  o r g a n i c  c h e m i c a l s  (G&M 

1983) .  No PCBs were found i n  m o n i t o r i n g  w e l l s  GM-10 o r  GM-15; l o w  

c o n c e n t r a t  i o n s  o f  s e v e r a l  v o l a t i l e  o r g a n i c s  ( l , l , l - t r i c h l o r o e t h a n e ,  

1 , l - d i c h l o r o e t h a n e ,  c h l o r o e t h a n e ,  and e t h y l  benzene) and two base/ 

dd 
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n e u t r a l  compounds were de tec ted  i n  groundwater samples f rom GM-10, 

and t r aces  o f  t r i c h l o r o e t h y l e n e  and trans-1,2-dichloroethylene were 

de tec ted  i n  m o n i t o r i n g  we1 1  GM-15 (Tab le  3 -5 ) .  

D iscovery  o f  v o l a t i l e  o rgan i c  and base lneu t ra l  compounds i n  moni- 

t o r i n g  w e l l  GM-10 l e d  t o  i n s t a l l a t i o n  o f  f o u r  new m o n i t o r i n g  w e l l s  

(GM-36 t o  GM-39) along t h e  nor thwest  per imete r  o f  t h e  s i t e  i n  March 

1985 ( F i g u r e  2-9) t o  determine t h e  ex ten t  o f  any contaminant plume 

i n  t h i s  area (G&M 1985a). O f  p a r t i c u l a r  concern was t h e  p o s s i b i l i -  

t y  o f  a  groundwater plume's be ing  i n t e r c e p t e d  by  any o f  t h e  severa l  

r e s i d e n t i a l  w e l l s  on Lower A l l e n  S t r e e t .  NYSDEC had de tec ted  l o w  

l e v e l s  o f  v o l a t i l e s  i n  a  sample taken from one o f  t h e  r e s i d e n t i a l  

w e l l s  i n  1983 (Tab le  3 -4 ) .  As discussed i n  Sec t i on  2.4, ground- 

water f l o w  i n  t h e  upper sand a q u i f e r  i s  n o r t h w e s t e r l y  i n  t h e  n o r t h -  

west co rner  of t h e  p l a n t  s i t e .  O f f - s i t e ,  groundwater f l o w s  n o r t h -  

w e s t e r l y  toward t h e  Hudson R iver ,  based on water l e v e l  measurements 

from two r e s i d e n t i a l  w e l l s  on Lower A l l e n  S t r e e t  (G&M, unpub. da ta )  

and da ta  o f  D&M (1976b) on t h e  GE p r o p e r t y  west o f  Lower A l l e n  

S t r e e t .  

I n  a d d i t i o n  t o  i n s t a l l i n g  and sampling f o u r  new m o n i t o r i n g  w e l l s ,  

G&M d r i l l e d  f o u r  s o i l  bo r i ngs  i n  t h e  nor thwes t  p o r t i o n  o f  t h e  s i t e ,  

resampled we1 1  s  GM-10 and GM-15, and sampled two shal  l o w  res i den -  

t i a l  w e l l s  along Lower A l l e n  S t ree t .  No sample c o u l d  be taken  a t  

t h e  t h i r d  res idence  because t h e  w e l l  had been f i l l e d .  No v o l a t i l e  

o rgan ics  were de tec ted  i n  any of t h e  o n - s i t e  m o n i t o r i n g  w e l l s  o r  i n  

t h e  s o i l  bo r i ngs  (Tab le  3-5).  Trace l e v e l s  (be low q u a n t i f i a b l e  

l i m i t s )  o f  base lneu t ra l  compounds were measured i n  a l l  s i x  of t h e  

m o n i t o r i n g  w e l l s  on 27 March 1985. 

No v o l a t i l e s  were de tec ted  i n  t h e  r e s i d e n t i a l  w e l l  a t  38 Lower 

A l l e n  S t ree t ;  v o l a t i l e  o rgan i cs  were measured i n  bo th  r e p l i c a t e  

samples taken on 12 February  1985 a t  44 Lower A1 l e n  S t ree t ,  d i r e c t -  

l y  west o f  t h e  GE p l a n t  (Tab le  3-4).  To c o n f i r m  t h e  i n i t i a l  r e -  

Lawler, hlatusky !Y' S k e l l v  Engineers 



TABLE 3-5 (Page 1 of 2) 

SUMMARY OF WATER QUALITY DATA FROM MONITORING WELLS AND BORINGS IN  THE NORTHWEST CORNER OF SITEa 

General E l e c t r i c  Company 

COMPOUND 
VOLATILE ORGANICS ( ~ g / l )  BASE/NEUTRALS ( ~ g l l )  

TRANS- - BIS- POLYCHLORINATED 
1,l-01- 1,2-01- :11:1 TRI- (2-ETHYL- ACID BIPHENYLS ( ~ g / l ) ~  

CHLORO- CHLORO- ETHYL- CHLORO- CHLORO- CHLORO- HEXYL)- NAPH- EXTRACTABLE AS AROCLOR 
WELL No. ETHANE ETHANE BENZENE ETHYLENE ETHANE ETHYLENE TOLUENE PHTHALATE THALENE ( f i g l l  1242 

w - 1 0  
09-07-82 N A N A N A N A N A N A N A N A N A N A N D 
09-13-82 3.0 6.7 3.8 ND 9.0 ND Trace 23 27 N D N A 
03-00-83' NO ND ND ND ND ND N D N A N A N A N A 
04-06-83 ND ND ND ND ND ND ND N A N A N A N A 
08-00-83' ND 23 ND ND ND ND 36.5 N A N A N A N A 
10-28-83 ND 57 61 19 50 ND 70 N A N A N A N A 
03-27-84 ND ND ND ND N D ND N D N A NA N A N A 

W 
01-04-85 ND ND ND ND ND ND N D N A N A N A ND 

I 
n 03-04-85 ND ND ND ND ND ND N D N A N A N A N D 
x= - 03-27-85 ND ND ND ND ND ND ND Trace Trace N A ND 

05-08-85 ND ND ND ND N D N D N D N A N A N A <0.5 
CM-15 

09-07-82 N A N A N A N A N A N A N A N A N A N A N D 
09-08-82 N A N A N A N A N A N A N A N D ND ND N A 
09-15-82 ND ND ND Trace ND Trace N D N D ND ND N A 
03-00-83 ND ND ND ND ND 3 ND N A N A N A N A 
04-06-83 ND ND ND ND ND ND N D N A N A N A N A 
08-00-83 ND ND ND ND ND ND ND N A N A N A N A 
10-28-83 ND ND ND ND N D ND N D N A N A N A N A 
04-02-84 ND ND ND ND NO ND ND N A N A N A N A 
07-11-84 ND ND ND ND ND ND N D N A N A N A N A 
01-04-85 ND ND ND ND ND N D ND N A N A N D ND 
03-08-85 ND ND ND ND N D ND N D N A N A N A N D 
03-27-85 ND ND ND ND ND ND ND Trace Trace N A ND 
05-08-85 ND ND ND ND ND ND N D N A N A N A <0.5 

aOnly those compounds detec ted are recorded, unless otherwise l i s t e d .  
b ~ g / g  f o r  s o i l  samples. 
cExact date  o f  sampling unava i lab le .  
ND - Not detec ted.  
NA - Not analyzed. 
Trace - Detected bu t  l ess  than minimum r e p o r t i n q  l e v e l .  
Data Sources: G&M 1983; 1985a and b; and unpublished data; GE unpubl ished data.  



TABLE 3-5 (Page 2 o f  2)  

SUMMARY OF WATER QUALITY DATA FROM MONITORING WELLS AND BORINGS IN  THE NORTHWEST CORNER OF SITEa 

General E l e c t r i c  Company 

COMPOUND 
VOLATILE ORGANICS ( r g / l )  BASEINEUTRAL ( p g l l )  

TRANS- BIS- POLYCHLORINATED 
1,l-01- 1.2-01- TRI- (2-ETHYL- ACID BIPHENYLS ( p g l l ) b  

CHLORO- CHLORO- ETHYL- CHLORO- CHLORO- CHLORO- HEXY L ) -  NAPH- EXTRACTABLE AS AROCLOR 
WELL No. ETHANE ETHANE BENEZENE ETHYLENE ETHANE ETHYLENE TOLUENE PHTHALATE THALENE ( r d 1 )  1242 

GM-36 
05-27-85 NO NO NO NO ND NO NO Trace Trace N A N D 
05-08-85 ND NO NO NO NO NO NO N A N A N A c0.5 

GM-37 
03-27-85 NO NO NO NO NO NO NO Trace Trace N A NO 
05-08-85 NO NO NO NO NO N 0 NO N A N A N A <0.5 

GM-38 
03-27-85 NO NO NO ND NO NO NO Trace Trace N A 2.2 

W 
05-08-85 NO NO NO NO NO NO NO N A N A N A <0.5 

I 
01 

GM-39 - 3-27-85 NO NO NO NO NO N 0 NO Trace Trace N A N D 
r\, 5-08-85 NO NO NO NO NO NO NO N A N A N A <0.5 

Bor ing  1 
3-21-85 ND ND NO NO NO NO NO N A N A N A 1.9 

Bo r i ng  2 
3-21-85 NO ND NO NO NO NO NO N A N A N A c1.0 

Bo r i ng  3 
3-21-85 N A N A N A N A N A N A N A NA " N A N A 1 .O 

Bo r i ng  4 
3-21-85 NO NO NO NO NO NO NO N A N A N A c1.0 

Bo r i ng  5 
3-21-85 NO NO NO NO NO NO NO N A N A N A 1.8 

aOnl y those compounds detec ted are recorded, unless o therwise 1 i s t e d .  
bpg/g f o r  s o i l  sanples. 
CExact date  o f  sampling unava i lab le .  
NO - Not detected. 
NA - Not analyzed. 
Trace - Detected bu t  l e s s  than minimum r e p o r t i n g  l e v e l .  
Data Sources: G&M 1983; 1985a and b; and publ ished data;  GE unpubl ished data .  



s u l t s ,  a d d i t i o n a l  water samples as w e l l  as samples o f  m a t e r i a l  f rom 

the  bot tom o f  t h e  w e l l s  were taken  f rom t h e  two r e s i d e n t i a l s  on 1 

May 1985 f o r  PCB and v o l a t i l e  o rgan ics  analyses. V o l a t i l e  o rgan i cs  

measured i n  t h e  w e l l  a t  44 Lower A l l e n  S t r e e t  were lower  than i n  

February  and were lower than t he  New York S ta te  Department o f  

Hea l t h  d r i n k i n g  water g u i d e l i n e  o f  50 k g 1 1  f o r  a  s i n g l e  o rgan ic  

compound o r  100 p g / l  f o r  t o t a l  organics .  The low and v a r i a b l e  con- 

c e n t r a t i o n s  o f  v o l a t i l e  o rgan ics  o f f - s i t e  and t h e  absence o f  vo l a -  

t i l e s  i n  t h e  s i t e  m o n i t o r i n g  w e l l s  a long t h e  s i t e ' s  nor thwes t  boun- 

da ry  i n d i c a t e  t h a t  no v o l a t i l e  contaminants  a re  now l e a v i n g  t h e  

s i t e .  

3.4 O R G A N I C  CHEMICAL DISTRIBUTION I N  THE SHALLOW AQUIFER 

A  plume o f  o rgan ic  chemicals,  p r i n c i p a l l y  v o l a t i l e  o rgan i c  com- 

pounds, e x i s t s  i n  t h e  sha l l ow  sand a q u i f e r  on t h e  p l a n t  s i t e .  T h i s  

s e c t i o n  descr ibes  work conducted b y  G&M and GE f rom 1982-1985 t o  

i n v e s t i g a t e  t he  na tu re  o f  t h e  plume. 

Dur ing  1982, concen t ra t i ons  o f  a c i d  and b a s e l n e u t r a l  e x t r a c t a b l e  

o rgan ic  compounds were measured i n  17 shal  l ow a q u i f e r  m o n i t o r i n g  

we l l s .  O f  t h e  ac i d  e x t r a c t a b l e  compounds, o n l y  a  t r a c e  o f  phenol 

was de tec ted  i n  w e l l  GM-12B. Base/neut ra l  e x t r a c t a b l e  compounds 

were found i n  10 of t h e  17 w e l l s  sampled (G&M 1983).  Wi th  t h e  ex- 

c e p t i o n  of w e l l  GM-19, which con ta ined  a  t r a c e  o f  two p h t h a l a t e s ,  

t he  m o n i t o r i n g  we1 1  s  where ac i d  o r  b a s e l n e u t r a l  e x t r a c t a b l e  com- 

pounds were de tec ted  are t h e  same as those  t h a t  c o n t a i n  v o l a t i l e  

o r g a n i c s  (d iscussed be low) .  The h i ghes t  c o n c e n t r a t i o n s  o f  a c i d  o r  

base e x t r a c t a b l e  compounds (1132 and 188 ~ g / l )  were measured a t  

we1 1s GM-21 and GM-8, r e s p e c t i v e l y  (G&M 1983).  GM-8 i s  l o c a t e d  i n  

t h e  abandoned leach  f i e l d  and GM-21 i s  downgradient o f  i t .  No 

analyses f o r  ac i d  o r  base e x t r a c t a b l e  compounds were conducted du r -  

i n g  1983-1985. 'The remainder o f  t h i s  d i scuss ion  focuses on t h e  

v o l a t i l e  o rgan ic  compounds. 'The da ta  are d i v i d e d  i n t o  two group- 
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i ngs :  those c o l l e c t e d  fro111 J u l y  1982 t o  J u l y  1984 p r i o r  t o  f u l l -  

t ime  o p e r a t i o n  o f  RW-1, and from October 1984 t o  May 1984 when RW-1 

was pumping. 

Dur ing  1982 - J u l y  1984, v o l a t i l e  o rgan ic  compounds were de tec ted  

i n  o n - s i t e  m o n i t o r i n g  we l l s .  F i gu re  3-3 shows t h e  range o f  t o t a l  

VOC c o n c e n t r a t i o n s  measured and those w e l l s  w i t h  no d e t e c t a b l e  

v o l a t i l e s .  Table 3-6 g i ves  t h e  concen t ra t i on  o f  t o t a l  VOCs f o r  

those  w e l l s  w i t h  measurable concen t ra t i ons  and t h e  percentage o f  

t r i c h l o r o e t h y l e n e ,  which i s  t h e  p r i n c i p a l  c o n s t i t u e n t  i n  most 

cases. Several  o t h e r  compounds were de tec ted  a t  g r e a t e r  than  t r a c e  

concen t ra t  i o n s  (G&M 1983; GE, unpub. da ta ) .  Trans-1,2-d ich loro-  

e thy lene ,  which was p resen t  i n  h i g h  concen t ra t i ons  a t  severa l  s t a -  

t i o n s ,  i s  a  breakdown product  o f  TCE and may be a t t r i b u t a b l e  t o  TCE 

degrada t ion .  

H ighes t  concen t ra t i ons  o f  v o l a t i l e  o rgan ic  compounds were found i n  

t h e  v i c i n i t y  o f  GM-12, GM-24, GM-27, and GM-33. Whi le  TCE was t h e  

p r i n c i p a l  v o l  a t i  l e  a t  GM-12, GM-27, and GM-33, t rans -1 ,2 -d ich lo ro -  

e thy l ene  was t h e  most concen t ra ted  v o l a t i l e  a t  GM-24. Stud ies con- 

ducted i n  1984-1985 de f i ned  t h e  d i s t r i b u t i o n  o f  v o l a t i l e  o rgan i cs  

more p r e c i s e l y  because a  g r e a t e r  number o f  we l l s ,  p a r t i c u l a r l y  i n  

t h e  southeast  p o r t i o n  o f  t h e  p roper ty ,  were a v a i l a b l e  f o r  sam- 

p l  i ng . Resu l t s  f rom t h e  October 1984-1985 sampl i ng a re  summari zed 

i n  F i gu re  3-3 and Table  3-7. 

I n  general ,  these  da ta  c o n f i r m  t h e  e a r l i e r  r e s u l t s .  Groundwater i n  

t h e  nor thwes t  co rner  o f  t h e  s i t e  i s  r e l a t i v e l y  f r e e  o f  v o l a t i l e  

o rgan i c  con tamina t ion .  V o l a t i l e s  were de tec ted  a long t h e  western 

border  a t  w e l l s  GM-5 and GM-1 t o  t h e  southwest.  No th ing  was 

de tec ted  a t  GM-2. The s p e c i f i c  compounds de tec ted  were c h l o r o -  

ethane, 1 , l -d i ch lo roe thane ,  and l , l , l - t r i c h l o r o e t h a n e .  As w i  11 be 

seen l a t e r ,  t h i s  m i x t u r e  i s  d i f f e r e n t  f rom t h e  m i x t u r e  p resen t  i n  
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FIGURE 3-3 
+% 

CONCENTRATIONS OF TOTAL VOLATILE ORGANIC COMPOUNDS 
MEASURED IN SHALLOW MONITORING WELLS AT THE FORT EDWARD PLANT* Jr 

General Electric, Fort Edward Plant 

BUILDING 23-8 

BUlLOlNG 23 

EXPLANATION 

QM - GhM wella 
SW - slat. well. 

- Monllorinp wells 
0 - Soll borlngs 
NA - Not analyzed 
ND - Not detecled 

a - Data collected during 
1882 - July 1984 

b - Data collected during 
operation of RW-1 
(AuguS1 l a 8 4  - May 1886) 

m- Region of contamination 

*Values are ranges in fig11 

n 
rli 
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TABLE 3-6 (Page 1 o f  6 )  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING 1982- JULY 1984 a 

General E l e c t r i c  Company 

WELL TOTAL VOC 
No. ( d l  % TRICHLOROETHYLENE 

aOnly we1 1s 1  i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  d a t a  f o r  we1 1  s  
GM-10 and GM-15 a r e  on Tab le  3-5. 

b ~ x a c t  d a t e  of sampl ing u n a v a i l a b l e .  
CData q u e s t i o n a b l e ;  t h i s  was o n l y  sample d a t e  when no 
trans-1,2-dichloroethylene was de tec ted .  

ND = Not de tec ted .  
T r  = Trace.  

Source: G&M 1983; GE unpub. data ;  NYSDOH unpub. da ta .  



TABLE 3-6 (Page 2 o f  6 )  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE IYONITORING WELLS DLIRING 1982-JULY 1984a  

Genera l  E l e c t r i c  Company 

WELL TOTAL VOC 
IN0 . ( P S / ~ )  % TRICHLOROETHYLENE 

GM-8 ( c o n t  . ) 
04-06-83 9 1  7 1  0 
06-23-83 362913380 (110 
10-31-83 3463 2 
04-02-84 2515.9 < 1 
07-12-84 653 4 

GM-9 
09-13-82 T r  100 
03-00-83b 6 50 
04-05-83 IN D 
08-00-83b N D 
10-27-83 N D 
03-27-84 ND 
07-13-84 11 100 

GM-12A 
07-15-82 6560 3 8 
09-09-82 >3975 >23 
03-00-83 1342 5 2 
04-05-83 1890 7 4 
10-27-83 7000 77 
03-26-84 2914 7 5 
07-13-84 1473.8 4 3 

GM-12B 
09-30-82 5466.3 6 4 
03-00-83b 1490 5 5 
04-05-83 2230 7 2 
06-23-83 492013792 71/84 
10-27-83 >8060 >72 
03-26-84 7881 7 7 
07-13-84 717.5 6 0 

aOn ly  we1 1s  1 i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  d a t a  f o r  we1 1 s  
GM-10 and GM-15 a r e  on  T a b l e  3-5.  

b ~ x a c t  d a t e  of sampl i n g  u n a v a i l a b l e .  
CDa ta  q u e s t i o n a b l e ;  t h i s  was o n l y  s a n p l e  d a t e  when no 
trans-1,2-dichloroethylene was d e t e c t e d .  

ND = Not  d e t e c t e d .  
T r  = T race .  
/ = D u p l i c a t e  a n a l y s e s .  

Source:  G&M 1983; GE unpub.  d a t a ;  NYSDOH unpub. d a t a .  



TABLE 3-6 (Page 3 o f  6 )  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM OIN-SITE MONITOR1 NG WELLS DLlR ZNG 1982- JLILY 1984 a 

General E l e c t r i c  Company 

W t  LL TUTAL VOC 
No. ( k g /  1) % TRICHLOROETHYLENE 

GM-12C 
09-30-82 6133 4 2 
03-00-83b 1769 6 2 
04-05-83 3500 80 
06-23-83 8007113020 72/42 
10-27-83 > I2280  9 0 
03-26-84 3690 8 1 
07-13-84 3977.8 60 

GM-13 
06-13-83 7980 4 0 
08-00-83b 5956 6 1 
04-02-84 2938.6 5 1 
07-12-84 3907.2 59 

GM-16 
10-01-82 ND 
03-00-83 5 0 
04-05-83 ND 
06-23-83 612 010 
10-27-83 ND 
03-26-84 ND 
07-13-84 13 0 

GM-17 
09-30-82 10 100 
03-00-83b ND 
04-05-83 ND 
08-00-83 ND 
10-27-83 ND 
03-26-84 N D 
07-11-84 ND 

aOnly w e l l s  l i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  d a t a  f o r  w e l l s  
GM-10 and GM-15 a re  on Tab le  3-5. 

b ~ x a c t  d a t e  of samp l ing  u n a v a i l a b l e .  
CData q u e s t i o n a b l e ;  t h i s  was o n l y  sample d a t e  when no 
trans-1,2-dichloroethylene was d e t e c t e d .  

ND = Not d e t e c t e d .  
T r  = Trace.  
/ = Dupl i c a t e  ana lyses .  

Source: G&M 1983; GE unpub. da ta ;  NYSDOH unpub. da ta .  



TABLE 3-6 (Page 4 o f  6 )  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUIVDWATER 
FROM ON-SITE MONITORING WELLS DURING 1982- JULY 1984a 

General E l e c t r i c  Company 

WELL TOTAL VOC 
No. ( f ig1 1)  % TRICHLOROETHY LENE 

GM-18 
09-30-82 6 0 
03-00-83b N D 
04-05-83 N D 
06-23-83 5 / 2 O I O  
10-27-83 N D 
03-26-84 ND 
07-13-84 N D 

GM-19 
10-01-82 ND 
03-00-83' 14 
04-05-83 ND 
08-00-83b N D 
10-28-83 ND 
03-27-84 ND 
07-12-84 N D 

GM-21 
10-01-82 4386 6 8 
03-00-83b 1593 69 
04-05-83 1302 66 
06-23-83 2170119 64 
10-28-83 8955 6 6 
03-27-84 764C 94C 
07-11-84 2227.8 8 1 

GM-22 
08-00-83b 39 3 3 
10-31-83 169 11 
04-02-84 11 1 3 2 
07-11-84 14.7 35 

aOnly w e l l s  l i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  d a t a  f o r  w e l l s  
GM-10 and GM-15 are  on Tab le  3-5. 

b ~ x a c t  d a t e  o f  sampl ing u n a v a i l a b l e .  
CData q u e s t i o n a b l e ;  t h i s  was o n l y  sample d a t e  when no 
trans-1,2-dichloroethylene was d e t e c t e d .  

ND = Not d e t e c t e d .  
T r  = Trace.  
/ = D u p l i c a t e  ana lyses.  

Source: G&M 1983; GE unpub. data ;  NYSDOH unpub. d a t a .  



TABLE 3-6 (Page 5 o f  6)  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING 1982-JULY 1984a 

General E l e c t r i c  Company 

NELL TOTAL VOC 
No. ( P S ~  1)  % TRICHLOROETHYLENE 

GM-23 
08-00-83' 229 74 
10-31-83 183 93 
04-02-84. ND 
07-11-84 ND 

GM-24 
08-00-83b 23050 13 
10-31-83 13490 3 3 
04-28-84 4992 3 2 
07-11-84 2720.5 3 2 

GM-25 
10-27-83 6870 9 8 
03-26-84 8602 66 
07-11-84 6789.9 6 9 

GM-26 
03-28-84 1 100 
07-13-84 4 0 

GM- 2 7 
07-17-84 29178.9 99 

GM-28 
03-28-84 N D 
07-16-84 120 100 

GM-29 
03-28-84 2 50 
07-16-84 110 100 

GM-30 
03-28-84 8073 9 9 
07-16-84 2823.5 99 

aOnly we1 1s 1 i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  d a t a  f o r  we1 1s 
GM-10 and GM-15 a re  on Table  3-5. 

b ~ x a c t  d a t e  o f  sampl i n g  unavai  1 ab le .  
CData ques t ionab le ;  t h i s  was o n l y  sample d a t e  when no 
trans-1,2-dichloroethylene was de tec ted .  

ND = Not de tec ted .  
Tr  = Trace. 

Source: G&M 1983; GE unpub. data;  NYSDOH unpub. data .  



TABLE 3-6 (Page 6 o f  6 )  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM 01'4-SITE MOIVITORING WELLS DURING 1982-JULY 1984a 

General E l e c t r i c  Company 

WELL TOTAL VOC 
IVo . ( ~ q l l )  % TRICHLOROETHYLENE 

GM-31 
03-28-84 1'4 D 
07-17-84 4.2 100 

GM-32 
03-28-84 3016 99 
07-16-84 2705.8 99.8 

GM-33 
03-28-84 151  28 9 9 
07-13-84 3160.4 9 8 

GM-34 
03-28-84 ND 
07-16-84 6 1 100 

GM-35 
03-29-84 954 99.6 
07-17-84 653.3 99.5 

aOnly we1 1 s l i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  d a t a  f o r  we1 1s 
GM-10 and GM-15 a re  on Tab le  3-5. 

b ~ x a c t  d a t e  o f  sampl i n g  u n a v a i l a b l e .  
CData q u e s t i o n a b l e ;  t h i s  was o n l y  sample d a t e  when no 
trans-1,2-dichloroethylene was de tec ted .  

ND = Not de tec ted .  
T r  = Trace.  

Source: G&M 1983; GE unpub. data ;  NYSDOH unpub. da ta .  



TABLE 3-7 (Page 1 o f  4)  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS D U R I N G  OPERATION 

OF RW-1  (AUGUST 1984 - MAY 1985)'  

General  E l e c t r i c  Company 

TOTAL VOC 
( p g /  1 ) % TRICHLOROETHYLENE 

G M - 1  
12-20-84 1.9 0 

3-07-85 3.3 0 
GM-5 

12-20-84 174.2 0 
3-07-85 292.0 0 

GM-7 
12-20-84 1.4 100 

3-06-85 ND 
5-08-85 ND 

GM-8 
10-11-84 408 0 

GM-8D 
3-02-85 24.8 20 
5-08-85 3.5 0 

GM-9 
11-04-84 2.9 100 

3-06-85 N D 
5-08-85 ND 

GM-12A 
12-18-84 6698.4 70 

3-07-85 613 78 
GM-12B 

1-04-85 3977.7 99.7 
GM-12C 

12-18-84 8252.7 6 6 
3-06-85 909 7 9 

GM-18 
10-08-84 IN D 
11-15-84 4.2 0 
12-14-84 5.3 0 

2-06-85 1.2 0 
3-05-85 ND 

aOnly we1 1 s 1 i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  
w e l l s  GM-36 t o  GIY-39 on t h e  no r thwes t  c o r n e r  o f  
t h e  p r o p e r t y  a r e  i n c l u d e d  on Tab le  3-5. 

ND - Not d e t e c t e d .  

Source: G&M 1985a; GE, unpub l i shed  da ta .  



TABLE 3-7 (Page 2 o f  4) 

VOLATILE ORGANIC COMPOllNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING OPERATION 

OF RW-1 (AUGUST 1984 - MAY 1985)'  

General  E l e c t r i c  Company 

IU lHL  VUL 

( ~ g / l )  % TRICHLOROETHYLENE 

aOnly we1 1 s 1 i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  
w e l l s  GM-36 t o  GM-39 on t h e  n o r t h w e s t  co rne r  o f  
t h e  p r o p e r t y  a r e  i n c l u d e d  on T a b l e  3-5. 

ND - Not d e t e c t e d .  

Source: G&M 1985a; GE, unpub l i shed  da ta .  



TABLE 3-7 (Page 3 o f  4)  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING OPERATION 

OF RW-1  (AUGUST 1984 - MAY 1985) a 

General  E l e c t r i c  Company 

TOTAL VOC 
(fig11 ) % TRICHLOROETHYLENE 

aOnly w e l l s  l i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  
we1 1s GM-36 t o  GM-39 on t h e  no r thwes t  c o r n e r  o f  
t h e  p r o p e r t y  a r e  i n c l u d e d  on Tab le  3-5. 

ND - Not d e t e c t e d .  

Source: G&M 1985a; GE, unpub l i shed  da ta .  



TABLE 3-7 (Page 4 o f  4)  

VOLATILE ORGANIC COMPOUNDS MEASURED I N  GROUNDWATER 
FROM ON-SITE MONITORING WELLS DURING OPERATION 

OF RW-1  (AUGUST 1984 - MAY 1985)'  

General  E l  e c t r i c  Company 

TOTAL VOC 
g 1 ) % TRICHLOROETHYLENE 

GM-34 
10-10-84 ND 
11-06-84 N D 
12-13-84 2.5 100 

2-11-85 N D 
3-06-85 N D 

GM-35 
10-11-84 230 100 
11-07-84 567.3 99.8 
12-14-84 630 100 

2-08-85 2222 100 
3-06-85 363 100 
5-08-85 608 100 

aOnl y we1 1 s 1 i s t e d  had d e t e c t a b l e  c o n c e n t r a t i o n s ;  
w e l l s  GM-36 t o  GM-39 on t h e  no r thwes t  co rne r  o f  
t h e  p r o p e r t y  a r e  i n c l u d e d  on Tab le  3-5. 

ND - Not d e t e c t e d .  

Source: G&M 1985a; GE, unpub l i shed  da ta .  



t h e  southeastern p o r t i o n  o f  the  proper ty ,  so t h e  sources o r  t imes  

o f  contaminat ion p robab l y  d i f f e r  between t h e  two areas. 

The da ta  i n d i c a t e  a v o l a t i l e  organic  plume under much o f  t h e  south- 

eastern p o r t i o n  o f  t h e  s i t e .  The approximate l a t e r a l  e x t e n t  can be 

seen i n  F i g u r e  3-3. The m i x t u r e  o f  s p e c i f i c  compounds v a r i e s  among 

l o c a t i o n s .  The percentage o f  TCE i n  w e l l s  GM-8, GM-13, GM-22, and 

GM-24 i n  t h e  v i c i n i t y  o f  t h e  leach  f i e l d  was g e n e r a l l y  l e s s  than 

504'0, and compounds i n d i c a t i v e  o f  TCE degrada t ion  were p resen t .  

Fu r the r  eas t  o f  t he  leach  f i e l d  ( w e l l s  GM-12, GM-21, GM-25, GM-27, 

GM-30, GM-32, GM-33, and GM-35) t he  p r i n c i p a l  c o n s t i t u e n t  was tr i- 

ch lo roe thy lene  (Tables 3-6 and 3-7).  A t  GM-23, which i s  near t h e  

border  o f  t h e  plume, t h e  percentage o f  TCE v a r i e d .  The d i f f e r e n c e  

i n  v o l a t i l e  compounds may r e f l e c t  d i f f e r i n g  sources o r  t imes  of 

contaminant d ischarge.  

As shown i n  F igure  2-11, sou th  o f  t h e  water t a b l e  d i v i d e ,  between 

w e l l s  GM-9 and GM-15, groundwater f l ow i s  t o  t h e  southeast and t hen  

south.  As a r e s u l t ,  v o l a t i l e  organic  chemica ls  have m ig ra ted  o f f -  

s i t e  between w e l l s  GM-16 and GIY-18, w i t h  h i ghes t  concen t ra t i ons  a t  

GM-12 and GM-30. An assessment o f  o f f - s i t e  sha l l ow  a q u i f e r  q u a l i t y  

as a r e s u l t  o f  past  d ischarges i s  presented i n  Chapter 5. GE i n i -  

t i a t e d  remedia l  s teps i n  1983 t o  e l i m i n a t e  o f f - s i t e  m i g r a t i o n  o f  

contaminated groundwater i n  t h e  shal low sand a q u i f e r  b y  i n s t a l l i n g  

a recovery  we1 1, RW-1, near GM-12. According t o  water t a b l e  mea- 

surements, pumping o f  groundwater f rom RW-1 has been e f f e c t i v e  i n  

r e v e r s i n g  t h e  o f f - s i t e  m i g r a t i o n  o f  contaminated groundwater (see  

Chapter 6 ) .  

3.5 NON-AQUEOUS PHASE PLUME 

I n  November 1983 a l a y e r  o f  PCBs was d iscovered  a t  t he  bottom o f  

t h e  sand aqu i fe r  i n  t h e  southeastern p o r t i o n  o f  t h e  p rope r t y .  Th i s  

sec t i on  d e t a i l s  t he  d i scove ry  o f  f r e e  PCBs i n  w e l l  GM-27, and t h e  

Latvler, hlatusky Em Skel ly  Engineers 



i n v e s t i g a t i o n  t o  d e f i n e  t h e  e x t e n t  o f  subsur face  c o n t a m i n a t i o n ;  r e -  

med ia l  a c t i v i t i e s  t o  c o n t a i n  and remove t h e  p r o d u c t  a r e  d i scussed  

i n  Chapter 6. 

G&M (1984)  i n s t a l l e d  m o n i t o r i n g  w e l l  GM-27 a long w i t h  w e l l  GM-26 on 

21-22 November 1983 t o  m o n i t o r  water l e v e l  changes caused b y  pump- 

i n g  t h e  r e c o v e r y  we1 1  , RW-1. C o n s t r u c t i o n  d e t a i  1  s  and g e o l o g i c  

l o g s  a r e  p rov ided  i n  Appendix A. 

Dur ing  w e l l  c o n s t r u c t i o n ,  no o i l  o r  chemica l  odor  was d e t e c t e d  i n  

any o f  f i v e  s p l i t - s p o o n  samples taken; however, no sample c o u l d  be 

taken  i n  t h e  sand a t  t h e  bot tom o f  GM-27. C lays on t h e  l e a d  auger 

had a  s t r o n g  odor ,  b u t  no o i l  was observed.  On 22 November about 

360 g a l  o f  water was pumped f r o m  w e l l  GM-27 t o  a  d r a i n  i n  t h e  GE 

p a r k i n g  l o t .  A  brown o i  1  was d i scovered  i n  t h e  bot tom o f  t h e  we1 1, 

a t  which t i m e  pumping stopped and t h e  w e l l  was locked  u n t i l  a  

p r e l  i m i n a r y  assessment c o u l d  be made (G&M 1984; McGl i n c y  1985) .  

On 1 December 1983 f o u r  we1 1  s  (GM-21, GM-25, 61'4-27, and W-205) were 

sampled f o r  o i l  u s i n g  a  c l e a r  p l a s t i c  O i l  Recovery Systems b a i l e r .  

A t  w e l l  GM-27, samples were taken  a t  t h e  t o p  o f  t h e  wa te r  t a b l e  

(9.7-10.7 ft be low g rade) ,  a t  about 18 ft be low grade, and a t  t h e  

bo t tom of t h e  we1 1  (27-28 f t be1 ow g rade)  . The o t h e r  t h r e e  we1 1  s  

were sampled a t  t h e  t o p  o f  t h e  water t a b l e  and bo t tom o f  t h e  w e l l .  

A p p r o x i m a t e l y  1 ft o f  a  t h i c k  brown o i l  was measured a t  t h e  bot tom 

i n  w e l l  GM-27; no v i s i b l e  o i l  was found i n  t h e  o t h e r  w e l l s  ( F i g u r e  

3 -4 ) .  The m a t e r i  a1 recovered  f rom we1 1  GM-27 was c o n f i r m e d  t o  be 

PCBs b y  t h e  GE Research & Development L a b o r a t o r y  (G&M 1984; 

McGl i n c y  1985).  

To de te rm ine  t h e  l a t e r a l  e x t e n t  o f  t h e  p r o d u c t  d i scovered  i n  w e l l  

GM-27, e i g h t  a d d i t i o n a l  moni t o r i n g  we1 1  s  (GM-28 t h r o u g h  GM-35) were 

i n s t a l  l e d  d u r i n g  5-8 December 1983. F i g u r e  3-4 shows t h e  l o c a t i o n  

o f  t h e s e  w e l l s ;  Appendix A  g i v e s  w e l l  c o n s t r u c t i o n  d e t a i l s  and geo- 

3-10 
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FIGURE 3-4 

WELLS SAMPLED DURING INVESTIGATION OF 
NON-AQUEOUS PHASE PCBs NEAR GM-27 

General Electric, Fort Edward Plant 
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l o g i c  l o g s .  No p r o d u c t  was found d u r i n g  i n s t a l l a t i o n  o r  on 12 Jan- 

u a r y  1984. I n  a d d i t i o n ,  w e l l s  GM-33 and RW-1  were m o n i t o r e d  d u r i n g  

t h e  30-day p i l o t  pumping t e s t  (G&M 1984) and no p r o d u c t  was de- 

t e c t e d .  Between sampl ing on 1 December 1983 and 12 January  1984 

t h e  p r o d u c t  t h i c k n e s s  i n  w e l l  GM-27 decreased f r o m  a p p r o x i m a t e l y  1 

ft t o  a  t h i n  l a y e r .  The r e s u l t s  a r e  summarized i n  Tab le  3-8. 

Because none o f  t h e  m o n i t o r i n g  w e l l s  s u r r o u n d i n g  w e l l  GM-27 o r  r e -  

c o v e r y  w e l l  RW-1 showed even t r a c e s  o f  f r e e  p r o d u c t ,  i t  was hypoth- 

e s i z e d  t h a t  t h e  p r o d u c t  was c o n f i n e d  b y  a  depress ion  i n  l ow  perme- 

a b i l  i t y  c l a y  d e p o s i t s  u n d e r l y i n g  t h e  sand a q u i f e r  near  GM-27. 

To i n v e s t i g a t e  t h i s  p o s s i b i l i t y ,  e l e v a t i o n s  o f  t h e  l o w  p e r m e a b i l i t y  

d e p o s i t s  were mapped u s i n g  d a t a  f rom t h e  b o r i n g  l o g s .  The r e s u l t s ,  

shown i n  F i g u r e  3-5, c o n f i r m  t h e  h y p o t h e s i s  t h a t  w e l l  GM-27 i s  

l o c a t e d  i n  a  depress ion  i n  t h e  c l a y .  Because t h e  d a t a  a r e  a c c u r a t e  

o n l y  t o  about 0.5 f t  and t h e  a c t u a l  c o n t o u r s  may v a r y  f r o m  those  

shown i n  F i g u r e  3-5, t h e  degree o f  con f inement  o f  t h e  o i l  around 

w e l l  GM-27 i s  u n c e r t a i n .  Fo r  example, t h e  reason why no p r o d u c t  

has been observed i n  w e l l s  GM-34 and GM-35, where e l e v a t i o n s  o f  t h e  

l o w  p e r m e a b i l i t y  d e p o s i t s  appear t o  be s l i g h t l y  l o w e r  t h a n  a t  w e l l  

GM-27, may be t h a t  t h e  e l e v a t i o n  i s  a c t u a l l y  s l i g h t l y  h i g h e r .  

Remedial a c t i o n  i n  t h e  f o r m  o f  pumping p r o d u c t  f r o m  GM-27 has been 

taken  b y  GE. The r e s u l t s ,  i n c l u d i n g  pumping r a t e s  and p r o d u c t  r e -  

covery ,  a r e  d i scussed  i n  Chapter 6. 

Lawler, 3latusky &' Skelly Engineers d 



TABLE 3-8 (Page 1 o f  2) 

OIL DETECTION PROGRAM RESULTS 
1 DECEMBER 1983 TO 12 JANUARY 1984 

General E l e c t r i c  Company 

WELL No. DATE TOPa BOTTOMD ADDITIONAL COMMENTS 

GM-21 12-01-83 None None St ronq odor; warm temperature 

GM-25 12-01-83 None None - 
GM-27 12-01-83 S l i g h t  Approx. 1 f t  o f  Could n o t  measure o i l  on t op ;  

sheen dark  brown o i l  o i l  a t  base had s t r o n q  
a t  base of w e l l  chemical odor 

01-12-84 None Trace S t rong  chemical  odor 

GM-28 12-09-83 None None - 
01-12-84 None None Top sanp le  had r u s t - c o l o r e d  

sediment on water tab1  e; 
sediment a t  base 

GM-29 12-09-83 None None - 
01-12-84 None None Bottom sample had r u s t -  

co l o red  water  

GM-30 12-09-83 None None - 
01-12-84 None None Sediment a t  base 

GM-31 12-09-83 None None - 
01-12-84 None None Sediment a t  base 

GM-32 12-09-83 None lVone - 
01-12-84 None None Sediment a t  base 

GM-33 12-09-83 . None None - 

12-14-83 
through None None Sediment a t  base 

01-12-84 

aTop = Top 2 f t  o f  t h e  water  t a b l e .  
b ~ o t t o r n  = Bottom 2 f t  o f  t h e  w e l l .  

Source: G&M 1984. 



TABLE 3-8 (Page 2 of 2) 

OIL DETECTION PROGRAM RESULTS 
1 DECEMBER 1983 TO 12 JANUARY 1984 

General E l e c t r i c  Company 

WELL No. DATE TOP a BOTTOMD ADDITIONAL COMMENTS 

GM-34 12-09-83 None None - 
01-12-84 None None Sediment a t  base 

GM-35 12-09-83 None None - 

03.-12-84 N/A N/A Not sampled 

W-205 12-01-83 None None Sediment a t  base 

aTop = Top 2 f t  o f  t h e  wa te r  t a b l e .  
b ~ o t t o m  = Bottom 2 f t  of t h e  w e l l  . 
Source: G&M 1984. 



E X P L A N A T I O N  
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CHAPTER 4  

ASSESSMENT OF INTERMEDIATE AND DEEP AQUIFERS 

Th i s  chap te r  p rov i des  a  r ev i ew  o f  hydrogeo log ic  and water q u a l i t y  

r e s u l t s  f o r  t h e  bedrock a q u i f e r s  as r e q u i r e d  b y  iten1 I I .E.2b o f  t h e  

consent o rde r .  It i nc l udes  new d a t a  c o l l e c t e d  i n  1984-1985. PCBs 

and v o l a t i l e s  were de tec ted  i n  o n - s i t e  deep w e l l s  PW-1 and PW-2 and 

v o l a t i l e s  were de tec ted  i n  t h r e e  domest ic r o c k  w e l l s  i n  t h e  i n t e r -  

mediate  a q u i f e r  south o f  t h e  s i t e .  The i n t e r m e d i a t e  and deep aqui -  

f e r s  a re  descr ibed  i n  t h e  hydrogeolog ic  r e v i e w  i n  Sec t ion  2.4. 

I n  summary, t h e  i n t e r m e d i a t e  a q u i f e r  i s  Snake H i l l  sha le  o f  v a r y i n g  

su r f ace  e l e v a t i o n s  r i s i n g  t o  w i t h i n  10 f t  o f  grade e l e v a t i o n  a t  

some l o c a t i o n s  on t h e  s i t e  and s l op ing  downward t o  t h e  west (D&M 

1976b) and t o  t h e  southeast  (G&M 1983).  F i g u r e  2-10 ill u s t r a t e s  

t he  bedrock su r f ace  along a  s e c t i o n  th rough  t h e  s i t e .  The sha le  i s  

genera l  1  y competent, w i t h  approximate1 y h o r i  zon ta l  bedding p l  anes. 

Occasional  1  imestone s t r a t a  are encountered w i t h  i n c r e a s i n g  depth.  

Many r e s i d e n t i a l  w e l l s  i n  t h e  area t a p  t h e  i n t e r m e d i a t e  a q u i f e r ;  

t h e i r  l o c a t i o n s  are shown on F igu re  2-4. The deep l imes tone  aqui -  

f e r  i s  tapped o n - s i t e  b y  two w e l l s  t h a t  a re  now sealed. No r e s i -  

d e n t i a l  w e l l s  near t h e  s i t e  t a p  the  deep a q u i f e r .  The i n t e r m e d i a t e  

and deep a q u i f e r s  a re  p ro tec ted  from s h a l l o w  contaminants  b y  t h e  

c l a y  and t i l l  t h a t  u n d e r l i e  t he  sha l low sandy aqu i f e r .  

P iezomet r i c  heads i n  t h e  i n t e rmed ia te  ( s h a l e )  aqu i f e r  have been 

measured i n  t h e  m o n i t o r i n g  w e l l s  p e n e t r a t i n g  t h e  t o p  o f  t h e  sha le  

(GM-8D and GM-12D). Data fo r  t h e  deep ( l imes tone )  a q u i f e r  are 

ava i  1  ab le  from t h e  d r i l l  i n g  l o g s  and p i ezome t r i c  head measurements 

i n  t h e  o n - s i t e  PW-1 and PW-2 we l l s .  These d a t a  i n d i c a t e  t h a t  t h e  

head d e c l i n e s  w i t h  i nc reas ing  depth i n  t h e  bedrock a q u i f e r s  (D&M 

1976b; G&M 1983).  The o v e r a l l  r e g i o n a l  f l o w  d i r e c t i o n  i s  descr ibed  

b y  Dames & Moore as be ing toward t h e  r i v e r  (westward f rom t h e  
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s i t e ) .  Although there are several residential  wells that tap the 

intermediate aquifer, a more precise evaluation of the flow direc- 

tion in the aquifer i s  no t  possible because some of these wells may 

be i n  use. 

4.1 Intermediate Aquifer 

Water quality data from the intermediate aquifer are available from 

a number of residential wells near the s i t e  and from well GM-12D 

and well GIY-8D screened in the t o p  of the shale aquifer. Well GM- 

8D indicates only low levels of VOCs; well G M - 1 2 D  had a trace of 

volat i les  on one occasion. On-site data are included on Tables 4-1 

and 4-2. 

Results from the residential we1 1 s in the intermediate aquifer are 

shown on Figures 4-1 and 4-2 for to ta l  VOCs and PCBs, respectively. 

The data include those collected in 1982-1983 and in 1984-1985. No 

PCBs were detected south of the plant. The only off-s i te  rock wells 

showing volatiles are those immediately south of the s i t e ,  where 

shallow contamination i s  known to  ex i s t ,  and at the Decora we1 1 fa r  

t o  the south. The 1982-1983 data show volat i les  in several ( b u t  

not a l l )  wells south of the plant s i t e  where the shallow plume of 

contaminants ex is t s ,  and just t o  i t s  west. Since no special pre- 

cautions were normally taken in ins ta l l ing  supply wells until 

recently, contaminants from the shallow zone have most l ike ly  been 

drawn down the casing or leaked into the corroded or leaky casing 

a t  shallow depths. One rock well along Park Avenue was replaced 

several years ago and sealed from the shallow aquifer. The new 

well has no contamination. Another well on Stevens Lane taps the 

bedrock aquifer below the shallow contaminated zone b u t  has re- 

mained unaffected, apparently due t o  the well ins ta l l  ation. Appen- 

dix C 1 i s t s  residential well data from the intermediate aquifer. 
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TABLE 4-1  

CONCENTRATIONS OF TOTAL VOLATILE ORGANIC COMPOUNDS I N  ON-SITE ROCK WELLS' 

General  E l e c t r i c  Cornpany 

VOLATILE ORGANIC COMPOUNDS 
TOTAL TRANS-1.2- BROMODI- DIOKO!.lO- 

VOLATILE VINYL 1,i-DICHLORO- 1.1-DICHLORO- DICHLORO- CHLORO- TRICHLORO- C I ~ L O K O -  
WELL No. ORGANICS CHLORIDE ETHYLENE ETHANE ETHYLENE CHLOROFORM METHANE ETHYLENE BENZENE METHANE TOLUENE 

PW-1 
9-10-82 497.6 Tr  T r  T r 7 5 34 14 373 N D 4.6 Tr  

10-07-82 
Pumped 

30 rnin 4000 ND ND ND 700 N D N D 3 300 ND ND N D 
> I 4 6  minc 1783 - ND T r  T r  510 ND ND 1273 N D ND ND 

BASE/NEUTRAL EXTRACTABLE 
TOTAl RASE 
EXTRACTABLE BIS(P-ETHYL-HEXYL) 

WELL NO. COMPOUNDS PHTHALATE DI-N-BUTYL PHTHALATE, 

dOn ly  t h o s e  compounds d e t e c t e d  a re  l i s t e d ;  a l l  c o n c e n t r a t i o n s  a re  i n  rg/ l  
b ~ a m p l e d  week o f  8-8-83. 
CMean o f  samples t a k e n  a f t e r  146, 218, and 293 min .  
Tr - Trace .  
ND - None d e t e c t e d  above minimum d e t e c t i o n  1 i m i t .  

Source:  D&M 1976a; G&M 1983, 1985a; and GE, u n p u b l i s h e d  d a t a .  



CONCENTRATIONS OF PCBs I N  ON-SITE ROCK  WELLS^ 

Genera l  E l e c t r i c  Company 

PCBs 
P C B S  ( R E P O R T E D  AS AROCLOR) 

1242 
WELL No. 1016 UNFILTERED FILTERED 1248 1254 

PW-1 
4-20-76 t o  

5-91-76 26.0 
09-10-92 
10-07-8zb 

Pumped 
0-30 m in  

A f t e r  293 
m l n  

10-13-9zb 
0 h r s  pumping 
1 h r  pumplnq 

11-08-82 
0 h r s  pumping 
1 h r  pt lmping 
2 h r s  oumplng 
4 h r s  puvp ing  
6 h r s  pumping 
8 h r s  pumping 
1 0  h r s  pumping 
12 h r s  pumping 
14 h r s  pumping 
16  h r s  pumping 
18  h r s  pumping 
20 h r s  Dumping 
22 h r s  pumping 
24 h r s  pumping 

11-11-82 
0 h r s  pumping 
1 h r  pumplng 
2 h r s  pumping 
11 h r s  pumping 
24 h r s  pumplng 

12-09-82 t o  12-10-82 
0 h r s  pumping 
3 h r s  pumping 
pump o f f  
pump o f f  

ND - None d e t e c t e d .  

a c o n c e n t r a t  i o n s  a r e  ~ g /  l . 
b ~ e q u e n t i a l  samples. 

Source :  D&M 1976a: G&M 1983, 1985a, dnd GE, u n p u b l i s h e d  d a t a .  
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An i n d u s t r i a l  w e l l  t h a t  i s  f a r t h e r  sou th  than  t h e  s h a l l o w  a q u i f e r  

plume had d e t e c t a b l e  l e v e l s  o f  one v o l a t i l e ,  to luene .  As t h i s  

chemical  i s  o n l y  a  m inor  c o n s t i t u e n t  o f  v o l  a t i l e s  i n  groundwater a t  

t h e  GE p l a n t ,  and none o f  t he  major  c o n s t i t u e n t s  o f  t h e  sha l l ow  

con tamina t ion  were de tec ted  i n  t h i s  w e l l ,  t o l uene  i s  a t t r i b u t e d  t o  

a  source o t h e r  than GE. 

I n  summary, a l though  contaminants have been found i n  t h r e e  o f f - s i t e  

r o c k  w e l l s  and two o n - s i t e  we1 1s (GM-8D and GM-12D), t h e  concent ra-  

t i o n s  a re  s u b s t a n t i a l l y  lower than t h e y  a re  i n  t h e  sha l l ow  a q u i f e r .  

They are n o t  a t t r i b u t e d  t o  con tamina t ion  o f  t h e  i n t e r m e d i a t e  sha le  

a q u i f e r ,  b u t  r a t h e r  t o  l o c a l  leakage i n t o  t h a t  a q u i f e r  a long we l l  

cas i ngs  o r  th rough  w e l l s  t h a t  pene t ra te  bo th  zones. Because shale  

a q u i f e r s  c h a r a c t e r i s t i c a l l y  have l o w  v e r t i c a l  pe rmeab i l i t y ,  t h e r e  

i s  l i t t l e  p r o b a b i l i t y  t h a t  contaminants have pene t ra ted  t h e  c l a y  

and t i l l  s t r a t a  and en te red  t he  sha le  t o  t h e  depths found i n  t h e  

r e s i d e n t i  a1 we1 1  m o n i t o r i n g  program. 

4.2 Deep A q u i f e r  

The o n l y  w e l l s  w i t h i n  a  m i l e  o f  t h e  s i t e  t h a t  pene t ra te  t h e  l ime-  

s tone  a q u i f e r  a re  t h e  two on -s i t e ,  PW-1 and PW-2 ( F i g u r e  4-3).  

A l though VOCs and PCBs have been de tec ted  -in these w e l l s  (see 

Tables 4-1 and 4-2), no r e s i d e n t i a l  w e l l s  a re  a t  r i s k  s i n c e  none 

pene t ra te  t h e  l imes tone  i n  t h i s  area. 

Dur ing  pumping t e s t s  i n  1982, PCB c o n c e n t r a t i o n s  decreased i n  se- 

q u e n t i  a l  samples, i n d i c a t i n g  t h a t  t h e  con taminan ts  may be assoc ia t -  

ed w i t h  sediment i n  t h e  w e l l  o r  w i t h  l o c a l  contaminant concent ra-  

t i o n s .  When pun~ping ceased, l e v e l s  inc reased .  The so l  u b i  1  i t y  of 

PCB A r o c l o r  1242 i n  water i s  about 250 p g l l  (Appendix B) ; the re -  

f o r e ,  t h e  concen t ra t i ons  measured cou ld  n o t  be a t t r i b u t e d  t o  d i s -  

so lved  PCBs. I n  suppor t  o f  t h e  hypo thes is  t h a t  h i g h  PCB concent ra-  

t i o n s  measured i n  PW-1 are r e l a t e d  t o  suspended s o l i d s ,  a  t e s t  was 
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conducted on 13 October  1982 i n  wh ich  one sample was f i l t e r e d  and 

and a  second was n o t  f i l t e r e d .  There was f i v e  t i m e s  t h e  amount o f  

PCBs i n  t h e  u n f i l t e r e d  sample as i n  t h e  f i l t e r e d  sample. F i l t e r e d  

samples had c o n c e n t r a t i o n s  o f  60 and 70 ~ g / l .  The November 1982 

sampl ing d u r i n g  c o n t i n u o u s  pumping r e v e a l e d  PCB c o n c e n t r a t i o n s  o f  2  

t o  45 ~ g / l  ( u n f i l t e r e d )  a f t e r  i n i t i a l  pumping o f  PW-1. 

The VOCs d e t e c t e d  i n  PW-1 above t r a c e  l e v e l s  a r e  TCE and t rans-1,2-  

d i c h l  o r o e t h y l e n e .  Subsequent, 1  ess q u a n t i t a t i v e ,  ana lyses  (GC 

o n l y )  con f i rmed  t h e  TCE c o n c e n t r a t i o n s  r e p o r t e d  i n  T a b l e  4-1. 

For  t h e  reasons s t a t e d  above f o r  t h e  i n t e r m e d i a t e  a q u i f e r ,  t h e  con- 

taminan ts  d e t e c t e d  i n  t h e  w e l l  a r e  b e l i e v e d  t o  be a  r e s u l t  o f  l e a k -  

age i n  t h e  immediate v i c i n i t y  o f  t h e  w e l l s .  The w e l l s  a r e  now 

sea led  t o  p r e v e n t  m i g r a t i o n  o f  con taminan ts .  

4  -4 
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CHAPTER 5 

ASSESSMENT OF OFF-SITE CHEMICAL 
DISTRIBUTION I N  THE SHALLOW AQUIFER 

5.1 BACKGROUND 

I n  Chapter 3 i t  was concluded t h a t  a  plume o f  o rgan i c  compounds, 

p r i m a r i  1  y TCE, had mig ra ted  o f f - s i t e  a1 ong t h e  southern boundary o f  

t h e  p l a n t  between m o n i t o r i n g  w e l l s  GM-16 and GM-18 and t h a t  t h i s  

p l  ume, which has been i n t e r c e p t e d  b y  RW-1, i s  now being removed and 

t r e a t e d  on -s i t e .  Th i s  chap te r  desc r i bes  t h e  plume south of t h e  

p l a n t ,  us ing  d a t a  from s t u d i e s  conducted b y  NYSDEC, New York S t a t e  

Department o f  ~ e a l t h  (NYSDOH), and GE f rom 1,975 t o  1985. Residen- 

t i a l  w e l l s  south, eas t ,  and west o f  t h e  s i t e  and s p r i n g s  t o  t h e  

southeast  were sampled d u r i n g  these s t u d i e s .  These d a t a  show t h a t  

t h e  s o u t h e r l y  f l ow ing  groundwater plume i s  narrow, occurs  west o f  

Broadwa.~, and t e rm ina tes  southwest o f  t h e  p l a n t  a t  a  s e r i e s  of 

s p r i n g s  t h a t  d ischarge  t o  a  brook t h a t  e v e n t u a l l y  en te r s  t h e  Hudson 

R i ve r .  Recent ly,  PCBs were de tec ted  i n  some r e s i d e n t i a l  w e l l s  eas t  

o f  Broadway. However, as w i l l  be shown i n  t h i s  chap te r ,  t h i s  ap- 

pears t o  be a separate  occurrence. The p o s s i b i l i t y  of an o f f - s i t e  

plume emanating from t h e  nor thwest  c o r n e r  o f  t h e  s i t e  was a l s o  i n -  

v e s t i g a t e d .  Stud ies r e l a t e d  t o  t h a t  a rea  were d iscussed i n  Chapter 

3, where i t  was concluded t h a t  no v o l a t i l e  o rgan ic  compounds are 

now l e a v i n g  t h e  s i t e .  

NYSDOH began sampl ing r e s i d e n t i a l  w e l l s  i n  t h e  f a l l  o f  1975, con- 

t i n u i n g  through 1979. Approx imate ly  30 w e l l  water samples i n  t h e  

F o r t  Edward area were analyzed f o r  PCBs. Concen t ra t ions  were a l l  

below NYSDOH's g u i d e l i n e  o f  1 ~ q / l  (NYSDOH 1982).  More i n t e n s i v e  

sampl ing f o r  PCBs, he rb i c i des ,  and v o l a t i l e  o rgan ic  compounds (VOC) 

was conducted from 1982 t o  1985. The r e s u l t i n g  d a t a  a re  employed 

i n  subsequent sec t i ons  of Chapter 5  t o  d e f i n e  chemical  d i s t r i b u t i o n  
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i n  t h e  s h a l l o w  a q u i f e r .  The plume o f  v o l a t i l e  o r g a n i c  compounds 

(and t h e  occur rence o f  PCBs a t  a  few w e l l s )  sou th  o f  t h e  p l a n t  s i t e  

and west o f  Broadway and t h e  occur rence of PCBs and h e r b i c i d e s  eas t  

o f  Broadway a r e  d i scussed  s e p a r a t e l y .  Remedi a1 a c t i o n s  taken  b y  GE 

a r e  desc r ibed .  

5.2 VOLATILE ORGANIC CClMPOllNDS 

VOCs, p r i n c i p a l  l y  t r i c h l  o roe thy lene ,  were d e t e c t e d  i n  sha l  l o w  we1 1s 

and s p r i n g s  south  o f  t h e  p l a n t  and west o f  Broadway b y  NYSDOH f rom 

J u l y  1982 t h r o u g h  J u l y  1983 and b y  GE i n  1983. The ranges o f  con- 

c e n t r a t i o n s  a t  o f f - s i t e  w e l l s  a r e  shown on F i g u r e  5-1. Data  c o l -  

l e c t e d  b y  NYSDOH d u r i n g  December 1982 - January  1983 were ques- 

t i o n e d  d u r i n q  t h e  1983 h e a r i n g s  ( T r a n s c r i p t s  o f  t h e  Proceedings o f  

A p r i l  15, 1983 [ V o l .  101 and o f  A p r i l  18, 1983 [Vol  . 111) .  These 

r e s u l t s  a r e .  n o t  i nc luded ;  t h o s e  l o c a t i o n s  a r e  a s t e r i s k e d  on t h e  

f i g u r e .  R e s u l t s  o f  a l l  r e s i d e n t i a l  we11 sampl ing a r e  l i s t e d  i n  

Appendix C. 

Samples c o l l e c t e d  f rom s h a l l o w  w e l l s  e a s t  o f  Broadway were g e n e r a l -  

l y  f r e e  of v o l a t i l e  o r g a n i c s  o r  had l e v e l s  be low t h e  50 g / l  NYSDOH 

g u i d e l i n e  f o r  i n d i v i d u a l  v o l a t i l e  compounds. On ly  two  w e l l s  had 

c o n c e n t r a t i o n s  o f  t o t a l  v o l a t i l e s  above 50 ~ g / l ,  b u t  t h e  r e s u l t s  

were n o t  c o n s i s t e n t l y  above t h a t  g u i d e l i n e .  I n  a d d i t i o n ,  t h e  v o l a -  

t i l e s  d e t e c t e d  a t  one o f  t h e  two r e s i d e n c e s  d i d  n o t  c o n t a i n  TCE, 

which i s  t h e  p r i n c i p a l  c o n s t i t u e n t  o f  t h e  s h a l l o w  a q u i f e r  plume. 

The absence o f  TCE and t h e  f a c t  t h a t  o n l y  two w e l l s  had measurable 

l e v e l s  o f  VOCs suggest  another  source o f  c o n t a m i n a t i o n  f o r  t h i s  

w e l l .  To b e t t e r  d e f i n e  t h e  e x t e n t  o f  t h e  s h a l l o w  plume s o u t h  o f  

t h e  s i t e , a d d i t i o n a l  t e s t i n g  o f  r e s i d e n t i  a1 we1 1  s  and s e v e r a l  

s p r i n g s  was conducted i n  1984 and 1985. Appendix C l i s t s  t h e  r e s i -  

d e n t i a l  w e l l s  sampled w i t h  VOC and PCB c o n c e n t r a t i o n s .  F i f t e e n  o f  

t h e  r e s i d e n t i a l  w e l l s  t e s t e d  i n  1982-1983 were r e t e s t e d  d u r i n g  
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1984-1985 t o  c o n f i r m  t h e  absence o f  v o l a t i l e  o r g a n i c s .  Some of  

these w e l l s  a re  t h e  ones t e s t e d  b y  NYSDOH d u r i n g  December 1982 - 
January 1983. W e l l s  on Park Avenue and Stevens Lane were n o t  r e -  

sampled because those  r e s i d e n c e s  were p r o v i d e d  w i t h  m u n i c i p a l  water  

i n  1983. 

The a d d i t i o n a l  t e s t i n g  c o n f  i rmed r e s u l t s  o f  t h e  1982-1983 sampl ing . 
The shaded o r g a n i c  plume sou th  o f  t h e  p l a n t  i n c l u d e s  those  w e l l s  

w i t h  a  c o n c e n t r a t i o n  ove r  t h e  100 p g / l  NYSDOH gu ide1 i n e  f o r  t o t a l  

v o l a t i l e  o r g a n i c s .  The p l  ume appears t o  be narrow, bounded on t h e  

e a s t  b y  Broadway. R e s i d e n t i a l  w e l l s  e a s t  o f  Broadway a r e  g e n e r a l l y  

f r e e  of  v o l a t i l e  o r g a n i c  chemica ls ,  w i t h  o n l y  8  o f  89  w e l l s  showing 

i n t e r m i t t e n t  l o w  c o n c e n t r a t i o n s  of v o l a t i l e s .  There fo re ,  v o l a t i l e s  

d e t e c t e d  i n  w e l l s  e a s t  o f  Broadway may be due t o  l o c a l  contamina-  

t i o n .  I n  suppor t  of a  l o c a l  source, t h e  percentage o f  TCE i n  t h e  

plume west o f  Broadway i s  g e n e r a l l y  >75%, whereas two of t h e  e i g h t  

w e l l s  e a s t  of  Broadway c o n t a i n  no TCE. The s i n g l e  w e l l  above 

NYSDOH's 100 ~ g / l  g u i d e l i n e  has o n l y  ch lorobenzene c o n t a m i n a t i o n .  

The water  t a b l e  c o n f i g u r a t i o n  sou th  o f  t h e  p l a n t  s u p p o r t s  t h e  plume 

boundar ies  as determined f rom chemical  da ta .  Based on w a t e r  l e v e l  

d a t a  f rom t h e  w e l l s  t h a t  c o u l d  be measured, G&M ( p e r s .  commun.) 

showed t h a t  groundwater  genera l  1  y t r a v e l  s  i n  a  s o u t h e r l y  d i r e c t i o n ,  

p a r a l l e l i n g  Broadway, t o  t h e  v i c i n i t y  o f  H i l l v i e w  Avenue where i t  

moves southwester1  y ( F i g u r e  5-2) .  

The s o u t h e r l y  and w e s t e r l y  movement o f  t h e  s h a l l o w  o r g a n i c  plume i s  

l i m i t e d  b y  t h e  un ique g e o l o g y  o f  t h e  area.  As d i scussed  i n  S e c t i o n  

2.1.3, t h e  F o r t  Edward p l a n t  s i t s  on a  p l a t e a u  t h a t  i s  one o f  t h e  

l a r g e s t  d e l t a i c  d e p o s i t s  i n  t h e  r e g i o n .  T h i s  sandy p l a t e a u  i s  

u n d e r l a i n  b y  l o w  permeable s i l t s  and c l a y s  t h a t  f o r m  t h e  bo t tom o f  

t h e  s h a l l o w  a q u i f e r .  Southwest o f  t h e  p l a n t  s i t e ,  t h e  c o n t a c t  
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between t h e  c l a y  and sand l a y e r s  i s  a t  t h e  su r f ace  and a  s e r i e s  o f  

sp r i nqs  are present  ( F i g u r e  2-3).  These s p r i n g s  and t h e  brook i n t o  

which t h e y  f l o w  form t h e  terminus o f  t h e  sha l l ow  groundwater plume. 

The brook f l o w s  i n t o  a  c u l v e r t  a t  Mar ion S t ree t ;  t h e  c u l v e r t  d i s -  

charges storm water and s a n i t a r y  sewage t o  t h e  Hudson R i ve r  a t  t h e  

f o o t  o f  Mechanic S t ree t .  

A l though t h e  a d d i t i o n a l  da ta  on we l l  con tamina t ion  and t he  water 

t a b l e  a l l o w  d e f i n i t i o n  o f  t h e  plume west o f  Broadway, t h e y  do n o t  

pe rm i t  exc l us i on  o f  c o n t r i b u t i o n s  b y  o f f - s i t e  sources. Other 

sources may account f o r  some o f  t h e  v a r i a t i o n s  i n  TCE concent ra-  

t i o n s  w i t h i n  t h e  plume as de f i ned  by  G e r a g h t y &  M i l l e r .  L i t e r a t u r e  

a v a i l a b l e  on TCE uses i n d i c a t e s  t h a t  i t  was a  common degreaser t o  

c l e a n  machinery,  engines, and s e p t i c  systems, a l l  o f  which e x i s t e d  

w i t h i n  t h e  boundar ies o f  t h e  de f i ned  plume. 

Seven spr ings ,  t h e  unnamed brook a t  Mar ion S t r e e t ,  and ponds on t h e  

W i l l i a m s  Farm have been sampled f o r  v o l a t i l e  o rgan i cs  and PCBs. 

Table  5-1 shows concen t ra t i ons  o f  TCE and t o t a l  v o l a t i l e  organics ;  

no PCBs were de tec ted .  These d a t a  i n d i c a t e  <10 P g / l  o f  v o l a t i l e  

o rgan i cs  i n  W i l l i a m s  Spr iqg, which d e f i n e s  t h e  n o r t h e r n  border  o f  

t h e  p l  ume ( F i g u r e  5-1) .  H ighest  c o n c e n t r a t i o n s  were m e a s ~ ~ r e d  i n  

G r i f f i n  Spr ing,  Spr ing  No. 2, and Spr ing  No. 1; French Spr ing t o  

t h e  south had r e l a t i v e l y  low l e v e l s .  (These f o u r  s p r i n g s  a re  w i t h -  

i n  t h e  plume as de f i ned  i n  F i g u r e  5-1.) No VOCs were de tec ted  i n  

Spr ing  No. 3, which, along w i t h  t h e  W i l l i a m s  Spr ing, i s  o u t s i d e  t h e  

plume boundar ies.  The brook, which was sampled west o f  French 

Spr iqg,  a lso  had low l e v e l s  o f  v o l a t i l e  o rgan i cs .  

S o i l  bo r ings  taken on t he  W i l l i ams  Farm and t h e  F o r t  Edward V i c t o r -  

i an ,  I nc .  p r o p e r t i e s  i n d i c a t e  t h e  low p e r m e a b i l i t y  c l a y  l a y e r  i s  a t  

o r  near the  su r f ace  (see  Appendix A  f o r  b o r i n g  l o g s )  i n  t h e  v i c i n i -  

t y  of t h e  sp r i ngs .  The d i r e c t i o n  o f  groundwater f l o w  i s  south t o  
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southwest ( F i g u r e  5-2) ;  t h e r e f o r e ,  t h e  s p r i n g s  between t h e  p l  m e  

boundar ies  on F i g u r e  5-1 appear t o  be t h e  t e r m i n u s  o f  t h e  o f f - s i t e  

plume. S e c t i o n  5.4 p r o v i d e s  a  q u a n t i t a t i v e  assessment o f  p robab le  

f l o w  r a t e s  and f a t e  o f  t h e  o r g a n i c  plume. 

5.3 OFF-SITE SHALLOW AQUIFER PCBs AND HERBICIDES 

D u r i n g  a  j o i n t  r e s i d e n t i a l  w e l l  samp l ing  program conducted b y  

NYSDOH and GE i n  1984-1985, PCBs and s e v e r a l  h e r b i c i d e s  were de- 

t e c t e d  i n  r e s i d e n t i a l  w e l l s  sou theas t  o f  t h e  GE p r o p e r t y .  PCB con- 

c e n t r a t i o n s  g r e a t e r  than  0.1 P g/ 1  were measured i n  seven sha l  l o w  

w e l l s  ( F i g u r e  5-3) :  t h r e e  each on Putnam Avenue and Ethan A l l e n  

S t r e e t ,  and one on Burgoyne Avenue. H e r b i c i d e s  were d e t e c t e d  i n  

t h r e e  o f  t h e  seven w e l l s  c o n t a i n i n g  PCBs and i n  12 o t h e r  w e l l s  i n  

t h e  area ( F i g u r e  5-4) .  The t h r e e  h e r b i c i d e s  a r e  used f o r  p r e -  

emergence weed c o n t r o l  and may be used f o r  b o t h  f a r m  and r e s i d e n -  

t i a l  a p p l i c a t i o n s .  The shading on F i g u r e s  5-3 and 5-4 de l  i n e a t e s  

t h e  area where PCBs and/or h e r b i c i d e s  have been de tec ted .  

The source o f  PCBs i n  these r e s i d e n t i a l  w e l l s  i s  n o t  known. As 

i n d i c a t e d  on F i g u r e  5-4, many we1 1  s  t e s t e d ,  i n c l u d i n g  s e v e r a l  homes 

on Putnam Avenue c l o s e s t  t o  t h e  p l a n t ,  c o n t a i n e d  no PCBs; t h e  

h i g h e r  PCB c o n c e n t r a t i o n s  were g e n e r a l l y  f a r t h e r  f r o m  t h e  p l a n t  

t h a n  those  w i t h  t r a c e  l e v e l s .  PCBs have been found o n - s i t e  a t  

GM-27, b u t  t h e  c l a y  topography e a s t  o f  GM-27 i s  f l a t ,  w i t h  a  t e n -  

dency toward h i g h e r  e l e v a t i o n s  near  t h e  s i t e  boundar ies .  No PCB 

p r o d u c t  was r e p o r t e d  f rom b o r i  ngs s u r r o u n d i n g  GM-27 ( S e c t i o n  3.5; 

F i g u r e  3 -4 ) .  D i s s o l v e d  p roduc t  f rom t h i s  a r e a  f l ows  toward RW-1, 

n o t  o f f - s i t e .  P r i o r  t o  o p e r a t i o n  o f  RW-1, t h e  groundwater f l o w  

f r o m  t h e  s i t e  (and f rom GM-27) was g e n e r a l l y  southward, n o t  south-  

eastward ( F i g u r e  2-11) .  O f f - s i t e  groundwater  f l o w  i s  t o  t h e  s o u t h  

( F i g u r e  5-2) .  
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The GE Research & Development Center i n  Schenectady, New York, 

analyzed PCBs f rom w e l l  GM-27 and a  water sample c o l l e c t e d  from one 

o f  t h e  a f f e c t e d  res idences  t o  determine whether t h e  A r o c l o r s  were 

t h e  same a t  bo th  l o c a t i o n s .  It was n o t  p o s s i b l e  t o  de te rmine  

whether t h e y  were f rom t h e  same source due, i n  p a r t ,  t o  t h e  de- 

graded na tu re  o f  t h e  PCBs f rom t h e  r e s i d e n t i a l  w e l l .  These f a c t o r s  

a l l  suggest t h e  p o s s i b i l i t y  o f  an o f f - s i t e  source f o r  t h e  PCBs eas t  

o f  Broadway. 

5.4 QUANTITATIVE PLUME ASSESSMENT 

T h i s  sec t i on  p rov ides  a  q u a n t i t a t i v e  d i scuss ion  o f  t h e  contaminant  

plunie extending sou th  f rom t h e  s i t e  t o  i t s  d ischarge  a t  t h e  s p r i n g s  

along t he  r a i l r o a d  t r a c k  and d iscusses i t s  subsequent f a t e .  The 

plume south o f  t h e  p l a n t  s i t e  i s  no longer  be ing supp l i ed  f r om  t h e  

p l a n t  s i t e  s i nce  t h e  ope ra t i on  o f  RW-1 has prevented contaminant  

m i g r a t i o n  o f f - s i t e .  The r e s i d u a l  plume south o f  t h e  s i t e  con t i nues  

t o  f l o w  p r i n c i p a l l y  southward toward t h e  spri'ngs. 

Al though a  .p rec ise  e s t i m a t e  cannot be made o f  t h e  p lume's  r a t e  o f  

movement, G&IY (1983)  es t imated  a  r a t e  o f  up t o  10 f t l d a y  i n  t h e  

a q u i f e r  on - s i t e .  A q u a n t i t a t i v e  es t imate  o f  movement south of t h e  

s i t e  has been d e r i v e d  f rom da ta  c o l l e c t e d  b y  RECRA Research I n c .  

(1983).  They conducted a  subsur face i n v e s t i g a t i o n  f o r  NYSDEC south 

o f  t h e  p l a n t  s i t e  a t  t h e  l o c a t i o n  o f  t h e  s t a t e  w e l l s  (SW-1 - SW-6). 

Based on l a b o r a t o r y  t e s t s  on f o u r  sandy s o i l  samples, t h e y  con- 

c l  uded t h a t  t h e  averaqe hydrau l  i c  c o n d u c t i v i t y  ( permeabi 1  i t y )  o f  

t h e  sand m a t e r i a l s  i s  7.3 x  10-3 cmlsec (20  f t l d a y ) .  The ho r i zon -  

t a l  c o n d u c t i v i t y  i s  n o r m a l l y  h i qhe r  than  t h e  v e r t i c a l  c o n d u c t i v i t y ;  

t h e  h o r i z o n t a l  va l ue  i s  es t imated  as g r e a t e r  than  30 f t l d a y .  The 

p o r o s i t y  i s  app rox ima te l y  0.35, bu t  t h e  e f f e c t i v e  p o r o s i t y  i s  l e s s .  

It i s  t y p i c a l l y  0.2 f o r  sandy s o i l s  (Freeze and Cherry  1979) .  F i g -  

u re  5-2 shows t h e  p resen t  h y d r a u l i c  g r a d i e n t  sou th  o f  t h e  p l a n t  
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s i t e ,  approx imate ly  1.0%. From these data,  Darcy 's  law (Freeze and 

Cherry  1979) would i n d i c a t e  groundwater movement a t  1.5 f t / d a y .  

'The permeable n a t u r e  o f  t h e  sha l l ow  a q u i f e r  suggests t h a t  n a t u r a l  

i n f i l t r a t i o n  and ambient groundwater f l o w  w i l l  f l u s h  contaminants  

f rom t h i s  area. The l ow  o rgan ic  con ten t  o f  t h e  s o i l  m a t r i x  w i l l  

tend t o  m in im ize  long- te rm adsorp t ion  o f  t h e  o rgan ics .  

The est imated t o t a l  f l o w  r a t e  f rom t h e  s p r i n g s  showing h i g h e s t  con- 

taminant  concen t ra t i ons  i s  l e s s  than 100 gpm (20,000 f t 3  per  day) ,  

w i t h  a  t y p i c a l  TCE c o n c e n t r a t i o n  o f  2000 g / l .  Using t hese  e s t i -  

mates, t he  d ischarge  w i t h  t h e  sp r i ngs  i s  2.4 Ib /day.  Discharges 

from t h e  sp r i ngs  cascade down grassy s lopes, then  t h rough  c u l v e r t s  

under t h e  r a i l r o a d  t r a c k s  t o  t he  brook. The e l e v a t i o n  drop, which 

i s  approx imate ly  10 ft, a l l ows  v o l a t i l i z a t i o n  o f  some TCE b e f o r e  i t  

en te r s  t he  brook. Based on a  se t  o f  f l o w  measurements conducted i n  

t h e  d r y  sp r i ng  o f  1985, min imal  d i l u t i o n  was prov ided b y  t h e  brook. 

I n  March, t h e  c o n c e n t r a t i o n  o f  TCE measured where t h e  brook e n t e r s  

t h e  c u l v e r t  was 38 g / l  (0.038 ppm). Therefore,  t hese  d a t a  i n d i -  

c a t e  t h a t  d i l u t i o n  and v o l a t i l i z a t i o n  reduced TCE c o n c e n t r a t i o n  o f  

t h e  s p r i n g  water 5 0 - f o l d  b e f o r e  i t  en te red  t h e  c u l v e r t  a t  Mar ion 
wk' 

St ree t .  

South o f  Marion S t r e e t  t h e  c u l v e r t  r ece i ves  storm water and san i -  * 
t a r y  sewage from F o r t  Edward and d ischarges t o  t h e  Hudson R i v e r .  

Since the  t o t a l  d ra inage  bas in  served b y  t h i s  c u l v e r t  i s  app rox i -  IP 

m a t e l y  f o u r  t imes  t h e  d ra inage  area o f  t h e  brook upstream of t h e  

c u l v e r t ,  4  t o  1 d i l u t i o n  i s  a n t i c i p a t e d  i n  t h e  sewer. The water wt 

l e v e l  drop from t h e  head o f  t h e  c u l v e r t  t o  i t s  d i scha rge  t o  t h e  

Hudson R i ve r  i s  app rox ima te l y  50 f t .  Th i s  v e r t i c a l  d rop  i s  ex- 

pected t o  pe rm i t  v o l a t i l i z a t i o n  o f  v i r t u a l l y  a l l  t h e  TCE e n t e r i n g  

t h e  c u l v e r t .  Using r e a e r a t i o n  c o e f f i c i e n t s  t o  es t ima te  v o l  a t i l  i z a -  

t i o n  r a t e s  (LMS 1982) ,  t h e  d ischarge  t o  t h e  Hudson R i v e r  w i l l  be 

l e s s  than 10% of t h e  TCE e n t e r i n g  t h e  upstream end o f  t h e  c u l v e r t .  
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Combining t h e  4 t o  1 d i l u t i o n  and t h e  90% ( o r  more) v o l a t i l i z a t i o n  

an t i c i pa ted ,  t h e  38 p g / l  TCE e n t e r i n q  t h e  c u l v e r t  would be reduced 

t o  1 ~ g / l  a t  t h e  p o i n t  o f  d i scharge  t o  t h e  Hudson R i ve r .  T h i s  d i s -  

charge concen t ra t i on  i s  f u r t h e r  d i l u t e d  by  s a n i t a r y  sewage. I n  

summary, t h e  d ischarge  f rom t h e  contaminated sp r i ngs  i s  d i l u t e d  i n  

t h e  brook, and v o l  a t  il i z a t i o n  f u r t h e r  reduces t h e  d i scha rge  o f  TCE 

t o  t h e  Hudson R i ve r .  Wh i le  these es t imates  o f  f a t e  a r e  app rox i -  

mate, t h e y  w i l l  be s u b j e c t  t o  v e r i f i c a t i o n  d u r i n g  t h e  F e a s i b i l i t y  

Study. 
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CHAPTER 6  

REMEDIATION 

Th i s  chapter  summarizes remedi a1 a c t i v i t i e s  completed (Sec t i on  6.1) 

and i n  progress (Sec t i on  6.2). Proposed o n - s i t e  mon i t o r i ng  and t h e  

scope o f  t h e  f e a s i b i l i t y  s t udy  are p rov ided  i n  separate  documents. 

6.1 COMPLETED REMEDIATION 

Beginning i n  1976, improvements were made a t  t h e  s i t e  t o  reduce 

d ischarge  o f  contaminated wastewater f rom t h e  s i t e  and t o  c l ean  up 

areas where con tamina t ion  had occurred.  Past and present  waste- 

water c o l l e c t i o n  and t rea tment  p r a c t i c e s  a t  t h e  F o r t  Edward s i t e  

have been descr ibed i n  Sec t ions  2.2 and 2.3. The changes made have 

r e s u l t e d  i n  s u b s t a n t i  a1 r e d u c t i o n s  i n  d ischarge  o f  contaminants 

f rom t h e  s i t e .  A1 1  f a c i l  i t i e s  t h a t  c o n t r i b u t e d  t o  groundwater 

con tamina t ion  have been r e p a i r e d  o r  rep laced .  A t  p resent ,  a l l  

s torm water i s  r o u t e d  th rough  t h e  wastewater t rea tment  system 

be fo re  i t  i s  d ischarqed t o  t h e  Hudson R i ve r .  Sewer l i n e s  suspected 

of l eak i ng  were rep laced  w i t h  d u c t i l e  i r o n  p ipes  w i t h  mechanical 

sealed j o i n t s .  Since 1980 a l l  drums c o n t a i n i n g  hazardous wastes 

have been s to red  i n  an enclosed f a c i l i t y  t h a t  meets a l l  RCRA 

requi rements .  Any d ra inage  f rom t h e  drum s to rage  area goes t o  t h e  

t rea tment  system. Kerosene found i n  m o n i t o r i n g  w e l l s  has been 

b a i l e d  and t h e  abandoned sewer 1  i n e  west o f  Lower A l l e n  S t r e e t  

where kerosene was found has been removed (Sec t i on  3.1). The two 

o n - s i t e  p roduc t ion  w e l l s  are sea led t o  p reven t  contaminants from 

e n t e r i n g  t h e  deep a q u i f e r  ( F i g u r e  6-1) .  

South o f  t h e  p l a n t  s i t e ,  town water i s  a v a i l a b l e  and has been sup- 

p l i e d  a t  GE's expense t o  res idences  where contaminat ion of domest ic 

we1 1  s  was found. 



FIGURE 6-1 

CONSTRUCTION DIAGRAM OF PW-1 AND PW-2 SEALS 

General Electric, Fort Edward Plant 

NOT TO SCALE 
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6.2 REMEDIATION I N  PROGRESS 

Two remedial  a c t i v i t i e s  - removal o f  p roduc t  f rom GM-27 and pumping 

o f  contaminated groundwater f rom t h e  recove ry  w e l l  RW-1 - a re  on- 

go ing.  These a c t i v i t i e s  a re  descr ibed i n  t h e  f o l l o w i n g  subsec t ions  

along w i t h  es t imates  o f  r ecove ry  and e f f i c i e n c y  o f  t he  t r ea tmen t  

systems used. 

6.2.1 Product  Recovery From GM-27 

As discussed i n  Sec t ion  3.5, a  brown o i l  subsequent ly  i d e n t i f i e d  as 

PCBs was d iscovered  on 22 November 1983 a t  t he  bottom of m o n i t o r i n g  

w e l l  GM-27. The u n d e r l y i n g  c l a y  p reven ts  v e r t i c a l  movement i n t o  

t h e  i n t e rmed ia te  a q u i f e r .  A d d i t i o n a l  bo r i ngs  around GM-27 found no 

PCBs and e s t a b l i s h e d  t h a t  t h e  low permeabi l  i t y  c l a y  s lopes down 

toward GM-27, which i s  i n  a  s l i g h t  depress ion of t h e  c l a y  sur face.  

I n  support  of t h e  hypo thes is  t h a t  p roduc t  i s  con ta ined  i n  a  depres- 

s i o n  i n  t h e  c l a y  sur face,  t h e  w e l l s  sur rounding GM-27 were b a i l e d  

on 25 J u l y  1984 and no f r e e  p roduc t  was de tec ted .  

I n  A p r i l  1984 a p r e l i m i n a r y  r ecove ry  program i n i t i a t e d  a t  GM-27 

showed t h a t  r e g u l a r  pumping was f e a s i b l e .  The p resen t  automated 

pumping system, which was i n s t a l  1  ed i n  September 1984, s t a r t s  and 

s tops  t he  pump accord ing  t o  t h e  p roduc t  1  eve1 i n  t h e  we1 1 . A smal l  

u t i l i t y  shed, which i s  kep t  locked  when n o t  i n  use, enc loses t h e  

pumping system. Recovered p roduc t  i s  removed f rom t h e  s i t e  f o r  

d i sposa l  . 

Groundwater C o l l e c t i o n  a t  RW-1 

I n  October 1983 a r ecove ry  w e l l  (RW-1) was i n s t a l l e d  t o  i n t e r c e p t  

t h e  sha l low a q u i f e r  contaminant  plume moving o f f - s i t e  a t  t h e  south-  

eas te rn  border  of t h e  GE p rope r t y .  Groundwater f rom RW-1 i s  

6-2 
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pumped th rough  a NYSDEC p e r m i t t e d  a i r  s t r i p p e r  t o  remove v o l a t i l e  

o rgan ics ,  and i s  then  t r e a t e d  a t  t h e  wastewater t r ea tmen t  f a c i  1 i - 
t y .  The we1 1 ' s  l o c a t i o n  i s  shown i n  F i g u r e  2-9, t h e  b o r i n g  l o g  i s  

i n  Appendix A, and d e t a i l s  o f  w e l l  c o n s t r u c t i o n  and t h e  pumping 

apparatus a re  descr ibed  i n  G&M (1984).  

Three pump t e s t s  were conducted t o  eva lua te  t h e  e f f e c t i v e n e s s  o f  

RW-1. A 22-hr pumping t e s t  was conducted on 10 October 1983; a 

30-day t e s t  r a n  from 8 December 1983 t o  6 January 1984; and a 6- 

month e v a l u a t i o n  was completed on 27 February  1985. Under t h e  I n -  

t e r i m  Mon i t o r i ng  Program (Paragraph I, p. 2, of t h e  1985 Consent 

Order) ,  ope ra t i on  o f  RW-1 i s  c o n t i n u i n g  u n t i l  implementat ion of  t h e  

f i n a l  remedi a t i o n  program. The f o l  l ow ing  s e c t i o n  desc r i bes  t h e  

e f f e c t i v e n e s s  o f  RW-1 i n  p reven t i ng  o f f - s i t e  m i g r a t i o n  o f  contami-  

nated groundwater and analyzes t h e  e f f i c i e n c y  o f  t h e  a i r  s t r i p p e r  

f o r  removal o f  v o l a t i l e  o rgan ics .  

6.2.2.1 Eva lua t i on  o f  Pump Tes t  Data.  On 10 October 1983 a 22-hr 

pump t e s t  was conducted on we1 1 RW-1 t o  p rov i de  da ta  f o r  c a l c u l a t -  

i n g  a q u i f e r  c o e f f i c i e n t s  and e s t i m a t i n g  t h e  average pumping r a t e  

needed t o  p reven t  o f f - s i t e  movement o f  t h e  plume o f  contaminated 

groundwater. From t h i s  s tudy  G&M (1984) concluded t h a t :  

1. Well RW-1 was capable  o f  i n t e r c e p t i n g  contami-  
nated groundwater l e a v i n g  t h e  s i t e  a t  t h e  south-  
e r n  boundary. 

2. A r ecove ry  t r e n c h  should  be i n s t a l l e d  t o  i n t e r -  
cep t  t h e  groundwater plume c l o s e r  t o  t he  sus- 
pected contaminant  source. 

3. Two a d d i t i o n a l  m o n i t o r i n g  w e l l s  should  be i n -  
s t a l l e d  t o  measure changes i n  water  t a b l e  e l eva -  
t i o n s  due t o  o p e r a t i o n  o f  w e l l  RW-1. 

4. A 30-day p i l o t  s t u d y  should be conducted. 
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The recovery  t r e n c h  was i n s t a l  l e d  du r i ng  14-15 Noember 1983. Two 

a1 t e r n a t i v e  s i t e s ,  bo th  eas t  o f  we l l  GM-8, were i n v e s t i g a t e d  ( F i g -  

u re  2-9).  The recove ry  t r e n c h  dep i c t ed  i n  F i gu re  6-2 i s  app rox i -  

m a t e l y  10.5 f t  deep and 40 f t  l ong  and reaches t h e  t o p  o f  t h e  c l a y  

u n i t  unde r l y i ng  t h e  shal  l ow aqu i fe r .  Cons t ruc t i on  d e t a i  1  s  can be 

found i n  G&M (1984) .  A  sump pump i s  used t o  remove water f r om  the  

t r e n c h  t o  t h e  p l a n t  s a n i t a r y  system and f rom t h e r e  t o  t h e  waste- 

water t rea tment  system. Vol umes pumped a re  measured au tomat i ca l  l y  

b y  an i n -1  i n e  cumu la t i ve  volume f lowmeter. 

Be fo re  t h e  30-day pump t e s t  was i n i t i a t e d ,  t h e  two a d d i t i o n a l  moni-  

t o r i n g  w e l l s  (GM-26 and GM-27) were i n s t a l l e d .  Dur ing t h e  30-day 

t e s t ,  t h e  average pumping r a t e  was 152.7 gpm. Using water  t a b l e  

e l e v a t i o n s  measured b e f o r e  t h e  t e s t  began and on 5  January 1984, 

G&M (1984) es t imated  t h a t  a  long- term pumping r a t e  o f  75 gpm would 

p reven t  contaminated groundwater f rom l e a v i n g  t h e  s i t e .  F i g u r e  6-3 

shows t h e  p r e d i c t e d  water t a b l e  e l e v a t i o n s  f o r  a  cons tan t  pumping 

r a t e  o f  75 gprn w i t h  r a i n f a l l  s i m i l a r  t o  t h a t  observed d u r i n g  t h e  

30-day t e s t .  The p r e d i c t e d  cone o f  depress ion extends sou th  o f  t h e  

southern border  o f  t h e  s i t e .  

The two se t s  o f  pump t e s t  d a t a  were used t o  des ign a  6-month pump 

t e s t  as an i n t e r i m  remedia l  program t o  abate m i g r a t i o n  o f  ground- 

water  contaminants o f f - s i t e  i n  t h e  sha l low a q u i f e r .  With NYSDEC 

approval ,  t h e  t e s t  was i n i t i a t e d  on 27 August 1984 a t  a  r a t e  o f  75 

gpm. The 6-month p e r i o d  ended on 27 February  1985, b u t  t h e  pumping 

w i l l  con t inue  u n t i l  ( o r  un less )  an a l t e r n a t i v e  abatement p l a n  i s  

proposed and approved. 

F i g u r e  6-4 shows t he  dec l  i n e  i n  water l e v e l  a t  RW-1; t h e  l e v e l  has 

dropped s t e a d i l y ,  as have water l e v e l s  i n  t he  v i c i n i t y  of RW-1. 

F i g u r e  6-5 shows t h e  water  t a b l e  as o f  26 September, a f t e r  pumping 
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FIGURE 6-2 
DIAGRAM OF RECOVERY SYSTEM INSTALLED NOVEMBER 15,  1983,  
General E l e c t  r l c  Company, F o r t  Edward, New York. 
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f o r  over one month a t  75 gpm, and v e r i f i e s  t h e  p r e d i c t i o n  shown on d 
F i g u r e  6-3. 

Dur ing  t h e  f i r s t  s i x  months o f  RW-1 ope ra t i on ,  p r e c i p i t a t i o n  (and 

hence i n f i l t r a t i o n )  was below nornial; f o r  t h e  l a t t e r  h a l f  o f  t h e  

t e s t  t he  ground was f r ozen .  

Du r i ng  t h e  6-month pump t e s t ,  concen t ra t i ons  o f  PCBs and v o l a t i l e  

o rgan i c  compounds were measured i n  RW-1, t h e  r ecove ry  t rench ,  and 

t h e  o n - s i t e  and s t a t e  m o n i t o r i n g  w e l l s .  PCBs i n  RW-1 d e c l i n e d  rap-  

i d l y  du r i ng  t h e  f i r s t  few days o f  t h e  t e s t  and more s l o w l y  t h e r e -  

a f t e r  t o  t he  c u r r e n t  l e v e l  o f  10-15 p g / l  ( F i g u r e  6-6) .  PCB concen- 

t r a t i o n s  i n  t he  r ecove ry  t r e n c h  are ex t r eme l y  v a r i a b l e ,  w i t h  a  

t r e n d  toward h i ghe r  concen t ra t i ons .  The concen t ra t i on  v a r i e d  f rom 

15 t o  120 p g / l  ( F i g u r e  6-7) .  However, o n l y  about 1100 gal o f  con- 

t ami nated groundwater ( p l  us some unrecorded pumpage) was removed 

from t h e  t r e n c h  over t h e  e n t i r e  6-month s tudy.  Due t o  t h e  l o w  f l o w  

r a t e ,  t h e  recovery  o f  PCBs v i a  t h e  t r e n c h  was min imal .  The average 

PCB concen t ra t i on  of 60 p g / l  ( F i g u r e  6-7) t r ans1  ates t o  about 2.5 g  

o f  PCBs removed over  s i x  months. T h i s  q u a n t i t y  i s  low compared t o  

t h a t  i n  RW-1, which removes on t h e  o rde r  o f  4-6 g l day  o r  0.7-1.1 kg 

over  s i x  months (100,000 ga l  [378,500 l i t e r s ]  o f  contaminated 

groundwater pe r  day a t  an average PCB concen t ra t i on  o f  10-15 p g l l ) .  

PCB concen t ra t i ons  i n  groundwater f rom o n - s i t e  m o n i t o r i n g  w e l l s  

have been presented i n  Table  3-3. Except f o r  w e l l  GM-8, which went 

dry ,  w e l l s  w i t h  h i g h e s t  i n i t i a l  concen t ra t i ons  e x h i b i t e d  c o n s i s t e n t  

dec l  i nes  throughout  t h e  pump t e s t .  We1 1  s  GM-16, GM-32, and GM-33 

had low (<2 p g / l )  c o n c e n t r a t i o n s  t h a t  f 1  uc tua ted  th roughou t  t h e  

pe r i od .  For  t he  s t a t e  we l l s ,  PCBs were de tec ted  o n l y  i n  w e l l s  SW-1 

( a t  1.6 p g / l  i n  December 1984 o n l y )  and SW-4. Concen t ra t ions  i n  

SW-4 dec l i ned  c o n s i s t e n t l y  f rom October 1984 ( a t  24 p g / l )  t h rough  

March 1985 ( a t  6.9 p g/ 1  ) (G&M 1985a) . 
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Concen t ra t ions  o f  t o t a l  v o l a t i l e  o rgan i cs  have been reduced i n  RW-1 

and most m o n i t o r i n g  w e l l s  i n  t h e  v i c i n i t y  o f  RW-1. Four anomalous- 

l y  h i gh  concen t ra t i ons  o f  v o l a t i l e s  occur red  i n  RW-1; some o n - s i t e  

and s t a t e  m o n i t o r i n g  w e l l s  (F i gu res  6-8 t o  6-11) a1 so had h i gh  con- 

c e n t r a t i o n s .  These read ings  may be re1  ated t o  long- term p r e c i p i  t a -  

t i o n  and i n f i l t r a t i o n  pa t t e rns ,  o r  t o  spac ia l  v a r i a b i l i t y  i n  

groundwater concen t ra t i ons  o f  v o l a t i l e  compounds f l o w i n g  i n t o  t h e  

system. 

T o t a l  v o l a t i l e  o rgan ic  concen t ra t i ons  were re1  a t i v e l y  low i n  t h e  

r e c o v e r y  t r ench  ( F i g u r e  6-12) compared t o  RW-1. Cons ider ing t h e  

low volumes o f  contaminated groundwater recovered f rom t h e  t rench ,  

v o l a t i l i z a t i o n  may reduce t h e  VOC concen t ra t i on ,  o r  when t h e  water 

t a b l e  i s  lowered n a t u r a l l y  o r  b y  RW-1, t h e  r ecove ry  t r e n c h  may n o t  

be an e f f i c i e n t  groundwater c o l l e c t i o n  system. 

As d iscussed i n  Sect ion 3.4, t h e  m i x t u r e  o f  v o l a t i l e  o rgan ic  con- 

s t i t u e n t s  appears t o  d i f f e r  w i t h  l o c a t i o n .  Data f rom t h e  inon i to r -  

i n g  w e l l s  and t h e  recove ry  we1 1  and t r e n c h  i n d i c a t e  t h a t  t h e  recov-  

e r y  t r ench  and we l l  GM-24 d i f f e r  i n  t h e i r  v o l a t i l e  c o n s t i t u e n t s  

from those found t o  t h e  southeast  near  w e l l s  GM-21, GM-25, and GM- 

30 t o  GM-34, and i n  RW-1. 

The q u a l i t y  o f  groundwater a t  RW-1 con f i rms  t h a t  t h e  w e l l  i s  e f f e c -  

t i v e l y  aba t ing  t h e  shal  l ow  contaminant  plume. The concen t ra t i ons  

o f  TVOC and PCBs i n  RW-1 and sur round ing  moni tor - ing w e l l s  t r e n d  

lower  over t h e  p e r i o d  o f  record .  The f l o w  v e c t o r s  on F igure  6-5 a t  

t h e  end o f  t h e  6-month pump t e s t  show t h a t  groundwater c o n t a i n i n g  

d i sso l ved  so l ven t s  i s  be ing c o l l e c t e d  and removed b y  RW-1 and pre-  

vented from mov-ing o f f - s i t e .  The p resen t  pumping r a t e  o f  75 gpm 

w i l l  be ma in ta ined  un less  an a l t e r n a t i v e  r a t e  i s  es tab l i shed  t o  i m -  

prove t he  system's e f f e c t i v e n e s s  o r  e f f i c i e n c y .  
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The f e a s i b i l  i t y  s t u d y  w i  11 i n c l  ude e v a l u a t i o n  o f  a1 t e r n a t i v e  pump- 

i n g  r a t e s .  PCBs and v o l a t i l e  c o n c e n t r a t i o n s  w i l l  c o n t i n u e  t o  be 

moni t o r e d .  

6.2.2.2 E v a l u a t i o n  of  t h e  A i r  S t r i p p e r .  As d iscussed i n  S e c t i o n  

2.3, contaminated groundwater f rom R'rl-1 i s  pumped th rough  t h e  a i r  

s t r i p p e r  ( F i g u r e  6-13) before  go ing  t o  t h e  impounding b a s i n  f o r  

t r e a t m e n t  th rough  t h e  carbon a d s o r p t i o n  u n i t .  The a i r  s t r i p p e r  i s  

designed t o  remove v o l a t i l e  o r g a n i c s .  

An i n v e s t i g a t i o n  was conducted f rom 8 October 1984 t o  12 March 1985 

t o  assess t h e  e f f i c i e n c y  o f  t h e  a i r  s t r i p p e r .  Samples of i n f l u e n t  

and e f f l u e n t  were c o l l e c t e d  and analyzed f o r  v o l a t i l e  o r g a n i c  

compounds. D u r i n g  t e s t i n g ,  t h e  a i r  s t r i p p e r  was opera ted  w i t h  a i r  

f l o w  of 3000 cfm and a water  f l o w  r a t e  o f  75 gpm. Data f o r  t h e  

p r i n c i p a l  components a r e  shown i n  Table  6-1. For  t h e  v o l a t i l e s ,  

removal e f f i c i e n c y  was c o n s i s t e n t l y  g r e a t e r  than 90% f o r  a1 1  v o l  a- 

t i l e s  and a l l  s t u d y  per iods ;  t h e  average e f f i c i e n c y  was g r e a t e r  

than  95%. Average removal e f f i c i e n c y  has dec l  i n e d  s l  i g h t l  y  f o r  

each v o l a t i l e  c o n s t i t u e n t  t e s t e d  as i n f l u e n t  c o n c e n t r a t i o n s  have 

decreased. These r e s u l t s  demonstrate t h a t  t h e  a i r  s t r i p p e r  i s  

e f f e c t i v e  a t  removing v o l  a t i l e s  from t h e  contaminated groundwater 

p r i o r  t o  carbon a d s o r p t i o n .  

6.3 CONCLUSIONS 

Remediat ion a t  t h e  F o r t  Edward s i t e  began i n  1976 and w i l l  c o n t i n u e  

u n t i l  a  F i n a l  Remedial Program i s  adopted pursuant  t o  Paragraph 

1I.Q.S of t h e  1985 Consent Order .  The completed and ongoing 

programs have r e s u l t e d  i n  t h e  f o l l o w i n g :  

8 A l l  known sources o f  groundwater con tamina t ion  
have been e l  im ina ted .  

e Product  i s  b e i n g  removed from we1 1 GM-27. 
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The chemical concen t ra t i ons  f o r  most o f  t h e  moni- 
t o r i n g  w e l l s  t h a t  con ta ined  g r e a t e r  than  100 ~ g / l  
t o t a l  v o l a t i l e s  and/or 2 ~ g / l  PCBs p r i o r  t o  t h e  
i n i t i a t i o n  o f  t he  remedia l  program have been r e -  
duced. 

To ta l  v o l a t i l e s  and PCB c o n c e n t r a t i o n s  f o r  we1 1  
RW-1 have s t e a d i l y  dec l i ned .  

The cone o f  depress ion c rea ted  by  pumping we1 1  
RW-1 a t  75 gpm has prevented contaminated ground- 
water f rom l e a v i n g  t h e  GE p r o p e r t y  along Park Ave- 
nue between w e l l s  GM-16 and GM-18. That  pumping 
r a t e  should be used un less an a l t e r n a t i v e  r a t e  
and/or schedule can be shown t o  be e f f e c t i v e .  

Wi th  t he  excep t ion  o f  one we l l  i n  May 1985, t he  
t o t a l  v o l  a t i  1  e  concen t ra t i on  i n  t h e  groundwater 
along t he  Park Avenue boundary has decreased, suq- 
qes t i nq  t h a t  con t inued  o p e r a t i o n  o f  RW-1 w i l l  f u r -  
t h e r  improve groundwater qua1 i t y  b y  removi nq d i  s- 
so lved v o l a t i l e s  w i t h i n  i t s  cone o f  i n f l u e n c e .  

The a i r  s t r i p p e r  i s  95% e f f e c t i v e  a t  removing v o l -  
a t i l e ~  f rom t h e  RW-1 pumpage p r i o r  t o  i t s  d i s -  
charge t o  t h e  wastewater t r ea tmen t  f a c i  1  i ty. 

U n t i l  t h e  F i n a l  Remediation Program i s  developed, w e l l  RW-1 w i l l  

c on t i nue  t o  operate  a t  75 gpm u n t i l  t h e  water t a b l e  drops t o  20 f t  

below grade a t  which t ime  t h e  r a t e  o f  groundwater r ecove ry  w i l l  be 

reduced. Recovered groundwater w i l l  be t r e a t e d  by  a i r  s t r i p p i n g  

and carbon adsorp t ion .  Mon i t o r i ng  o f  t h e  system i s  c o n t i n u i n g .  

Lawler, hlatusky W Skelly Engineers siii 
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APPENDIX A . l  

BORING LOGS OF WELLS ( 1 9 7 6 )  
CONSTRUCTED B Y  DAMES & MOORE 

A - 1 - 1  

Lawler, Matusky tV S k e l l y  Engineers 





BORING W-5 
GROUND ELEVATION 261.39 
TOP OF CASING 262:24 

f 

S A M P L E  UNIFIED SOIL CLASSIFICATION 
I 

Depth NO. B l o w s  SYM. D e s c r  i p t  ion 
F e e t  "-7 - 

BROWN, LOOSE Fl  NE SAND, TRACE S I LT, TRACE ROOTS 

RED BROWN, MEDIUM DENSE, MEDIUM TO F INE SAND, 

OBSERVATION WELL 
AS INSTALLED - 
- 

GRADING TRACE F I N E  GRAVEL 5 - 15 - MOTTLED GRAY BROWN, VERY S T I F F  S I L T Y  CLAY, TRACE 
CL COARSE TO FIIE SAND 

VERY DENSE DECOHPOSED LIMESTONE 

SCREEN 

PEA GRAVEL 

I 0  -. - 
d - - 

15 -I - 
- 
e 

- 
20 - - 

- 
- - 

2s - - 
- 
- 
- 

30 - I  

. - - - 
- 
- P  

35 - - - - 
-. 

40 - '  

- 

C 

- 

A 

-*- 

BORING COMPLETED AT 8.5 FEET ON 3/10/76 
NO DRILL ING FLUID USED 
DRILLED WITH COMPRESSED A I R  TO REMOVE CUTTINGS 
WATER LEVEL AT 4.18 FEET BELOW GROUND SURFACE 

ON 3/19/76 

A-1-2 

---3" 0 PVC 
P I P E  

--VOLCLAY 

I 

- 



BORING W-6. 
GRoUHD ELEVATION 261.51 

TOP OF CASING 262.51 



BORING. 'd-7 
GROUND ELEVAT l ON 260.58 
TOP O F  CASING 262.61 



* I  

BORING W-8 J 
GROUNO ELEVAT ION 261.05 

TOP OF CASING 262.65 ry 



SOHINU W-Y 

GROUND ELEVATION 260.5 

i 

TOP O F  CASING 2 6 1 . 9 4  

. 
S A M P L E  1 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  

OBSERVATION WELL 
A S  INSTALLED- - 
Cr, 

i 
Depth No. 
Feet 

- 

B l w s  
F t .  

: 
H 

I 

-- -- 

. 
a -  

--- . - 

SYM. 

- 
- 
- 

5 -  

a t #  0 PVC 
P I P E  

\ VOLCLAY 

--PEA GRAVEL 

D e s c r i p t i o n  

SP - 
SH - 
~p - 
SP 

- I d 6  

I I 
I I 

3 a 9 

BROWN, LOOSE TO F I N E  SAND, TRACE S I L T ,  TRACE 
ROOTS 

RED BROWN, LOOSE F l N E  SAND. TRACE S I L T  

B R O U t J L O O S E C O A R S E T O F l N E S A N D , T R A C E F l N E  

Z 
- 
- 

1 0  -I 

GRAVEL, TRACE S l L T  

* 

DRILLED WITH COHPRESSED A I R  TO REtlOVE C U l T l N G S  
WATER LEVEL  2.67 FEET BELOW GROUND SURFACE ON 

3/ 1 9/76 

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

- 
- 
- 
a 

-. 

- 
d 

a' 

A-1-6 

0012"*~pg 

- 
-I  - 
- 
- 
-. 

II' 

- 
- 
-. 

-. - 
- - 
- 
- 
a 

. 

I 

- 
GH 

ROW,  S T I F F S I L T Y  CLAY, S O H E M E D I U M S A N D  
VERY I.OOSE COARSE TO F I N E  SAND, SOME S I LT 

L A R K  GRAY VERY DENSE DECOHPOSED LIMESTONE 

BORlI4G COHPLETED AT 7.3 FEET 014 3 / 1 0 / 7 6  
NO D R I L L I N G  MUD USED 



I . BORING W - 1 0  a 

GROUND ELEVATION 261.21 



BORING W - 1 1  
GROUND ELEVATION 259.55 

TOP OF CASING 260.20 

Locat ion:  FT. EDWARD, N . Y .  



4 

BORING W - 1 2  
L o c a t i o n :  FT. EDWARD, N.Y. 

GROUND ELEVATl  ON 2 6 0 . 4 4  

TOP OF CASING 2 6 1 . 3 7  

L l GHT GRAY AND BROWN (& I '  ,TO 4'' TH l CK LAYERS) 
S T I F F  S L I T Y  CLAY, VARVED 

GRADING MEDIUM S T I F F  

GRADING SOFT 

DARK GRAY MEDIUM DENSE COARSE TO F I N E  SAND, 
SOME S I L T Y  CLAY, TRACE GRAVEL - T I L L  

DARK GRAY S L  l GHT DECOMPOSED LIMESTONE 

DARK GRAY SOUND LIMESTONE 

BORING COMPLETED A T  2 5 '  ON 4 / 1 4 / 7 6  
FRESH WATER USED AS D R l  L L  ING F L U I D  
NO WATER OBSERVED I N  PIEZOMETER 

A-1-9 



A 

BORING W-13 
L o c a t i o n :  FT. EDWARD, N.Y. 

GROUND ELEVATION 259.91 

- 

J 

Lab  
T e s t  - 

w 

m a w m m  m w w n m  

TOP OF CASING 2 6 1 . 1 7  

- S A M P L E  I U N I F I E D  SOIL  CLASSIF ICAT ION 

D e s c r i p t i o n  
I 

~ e ? t h  N, 
F e e t  

I 

5 
y 

S P - S M  

B lows LYM. 
~Ft.1 

UAKK M t U l U M  m~bt, N t U l U M  I U  t I N t  >ANU, 

- 1 0  1 6  

I 1  ~p 

5 -  

: 
- 

10-  

: 
- 

- 
15-  

- 
- 
- 

20- 

.\TRACE S I L T  - TOPSOIL 
RED BROWN MEDIUM DENSE, MEDIUM TO F l N E  SAND, 
TRACE S I L T  

- 

CL 

- 
SC 

GRAD l NG GRAY BROWN, LOOSE 

BROWN S T I F F  S I L T Y  CLAY - VARVED 

GRADING GRAY 

GRADING MEDIUM ST1 F F  

GRADING SOFT 

DARK GRAY MEDIUM DENSE, COARSE TO F l N E  SAND, 
SOME S l LTY CLAY - TRACE GRAVEL - T I  L L  
DARK GRAY SLIGHTLY DECOMPOSED LIMESTONE 

- 

- 
- 

2 5 -  
- 
- 

- 
- 
I 

- 
- 
- 
- 
L 

- 
- 
- 
- - 

i 2 !  
3 a 2 0  

l i  
i 

4 3  

i 
- 5 a  

3 

1 

6 

A-1-10 

- - DARK GRAY SOUND LIMESTONE 

BORING COMPLETED A T  22'  ON 4 / 1 4 / 7 6  
FRESH VATER USED AS D R I L L I N G  F L U I D  
WATER LEVEL A T  6.6 FEE1 BELOW GROUND SURFACE 

ON 4 / 3 0 / 7 6  



BORING W - 1 4  
GROUND ELEVATION 260.13 

TOP OF CAS l  NG 260.68 

Loca t i on :  FT. EDWARD, N.Y.  4 



BORING W-15  
GROUND ELEVATION 260.37 

TOP OF CAS l NG 26 1.89 

Location: FT. EDWARD, N.Y. 

S A M P L E  1 U N I F I E D  S O I L  CLASSIF ICATION 

I 

Lab 
T e s t  D e s c r i p t i o n  

I 
Depth NO. 

- 

Blows 'SYM. 
F e e t  

S I L I C A  
SAHO 

SCREEN 

VOLCtAY 

! 
1 

I 

I 

r 

, 
f 
i 
i 
1 

- 

1 3  

n . 7  / 

- 

- 
- 

5- - 
- 

3" 0 PVC 
PIPE 

C W E N T  

-- VOLCLAY 

I 
1 U l b  

I I 
- s a  8 

I I 
3 b 27 

SP-SM 

SP 

- 
1 0  - - 

- 
- 
- 

Is- - 
d 

- 
- 

20 = - 
- 

DARK BROWN MEDIUM DENSE, HEDIUM TO F l N E  SAND, 
TRACE S I L T  - TOPSOIL 
RED BROWN MEDIUM DENSE MEDIUH TO F I N E  SAND, 
TRACE S I L T  
GRADING GRAY 

- 

C t  

4 P 

5 P 

6 P 

GRAY S T I F F  S I L T Y  CLAY - VARVED 

' GRAD1 NG MED I UH ST1 FF 

DARK GRAY MEOlUPt DENSE COARSER TO F I N E  SAND, - 
- 

25- - 
- 
- 

,' 

- - - -- -- 

- - 

30.- - - 
- 
- 
-. - 

SOME S I L T Y  CLAY, TRACE GRAVEL - T I L L  
DARK GRAY SLIGHTLY DECOHPOSED LIMESTONE 
DARK GRAY SOUND LIMESTONE 

BORING COMPLETED A T  25' ON 4/15/76 
FRESH WATER USE0 AS D R I L L I N G  F L U I D  
WATER LEVEL A T  8.6 FEET BELOW GROUND SURFACE 
4/30/76 

~ 



BORING 1 

Lacatlon: FT. EDWARD, N.Y. /* 
GROUND ELEVATION 261 -05 i 



h 

BORING W-201 
LOCATION: FT.  EDWARD, N.Y. 

GROUND ELEVATION: 2 6 1 . 3 2  

TOP OF CASING: 2 6 1 . 0 2  

S A M P L E  
I 

D e p t h  NO. 

F e e t  

OBSERVATION 
WELL AS 
l NSTALLED 

U N I F I E D  S O I L  CLASSIF ICAT ION 
5 
y 
M 

SYM. 

- 
- 
- 

5- 
- 
- 
- 
- 

1 0 -  
- 
- 
- 

L 

B l o w s  
F t .  

D e s c r i p t i o n  - 
I 

-- VOLC LAY 

---3" 0 STEEL 

- 
1 19 

1 I ' 
I I 

3 n 19 

1 I 
4 15 

I 
I 
I 
I 

5 B  1 6  

P I P E  

PEA 
GRAVEL 

SCREEN 

VOLCLAY 

i 

( U r n m e  m r n o o m m  

y. 

4 

- 
- 

2 0  - 
- 
- 
- 

2 5 -  

- 

- 

3 0  - 
- 
- 

s P 

7 

SM 

- 

- 

C L 

6 0 1 8  

7 n i a  
I ' 

8 n  18 

S I L T  - F I L L  

ELDARK BROWN MEDIUM DENSE F I N E  SAND, I- ITTLE  s I LT 
ITAN, MEDIUM DENSE, MEDIUM TO F INE SANO TRACE 

S l LT  

GRADING COARSE TO F I N E  

BROWN, MEDIUM DENSE, F l N E  SAND, L I T T L E  S l L T  

GRADING OCCASIONAL CLAY LENSES 

GRADING DARK GRAY VERY F l N E  SAND, L I T T L E  TO 
SOME S I L T  

- - - - - - - -- - - - - -- -- - - - - 

DARK GRAY MEDIUM S T I F F  S I L T Y  CLAY, L I T T L E  TO 
SOME F l N E  SAND - VARVED 

GRADING S I L T Y  CLAY,NO SAND, EXCEPT I N  VERY T H I N  
LENSES 

1 6  

- 
- 

3 5 -  

- 
- 
- 

4 0  - 

9 0  





BORING W-2 01 
(CONTINUED) 

DAYIO m o o a m  

S A M P L E  I UNIFIED SOIL CLASSIFICATION 

D e p t h  
Fee: 

b 
y 
M 

I 

N,. 

GRAD l NG LOOSE 

DARK GRAY SOUND LIMESTONE 

BORING COMPLETED AT 8 5 '  ON 3 / 1 2 / 7 6  
NO CASING WAS USED 
DRILLER'S MUD WAS USED 
WATER LEVEL WAS 7.55 FEET ON 3 / 1 7 / 7 6  

-- -- .- - --- 

A-1-16 

D e s c r i p t i o n  

SM 

- 

Blows  
F t .  

80 

- 
- 
- 

8 5  - 
- 
- 
- 
- - 
- 

i 
" 

- 
- 
- 
- 
I 

- 
- 
- 
- - 
- 
- 
- 
-. 

! s ~ M .  

I I 
- 1 8 0  9 6  

I 

i i 

i 
I !  

I 

i I 
i 

I I 
! 

1 .  - 
- 
- - 

I 



J 

BORING W-202 I : 
LOCATION: FT. EDWARD, N .Y .  

i - : 
GROUND ELEVATION: 265 .70  





BORING W-203 
GROUND ELEVATION:  263.24 

TOP OF C A S I N G :  264.71 

LOCATION:  F T .  EDWARD, N.Y.  1 



BORING W - 2 0 3 A  
G R O U N D  ELEVAT l O N  262.72 

LOCATION: FT. EDWARD, N.Y. 





BORING W-204 
LOCATION: FT .  EDWARD, N . Y .  

GROUND ELEVATION: 261 .30  

TOP OF CAS I  NG: 262.46 



BORING W-205 
LOCATION: FT. EDWARD, N . Y .  

r, 

GROUND ELEVATION: 261 .30  rrY 

TOP OF CASING: 262.32 ' r, 



I BORING W-206 
LOCATION:  FT .  EDWARD, N . Y .  

GROUND E L E V A T I O N :  2 6 2 . 9 6  

TOP OF C A S I N G :  2 6 4 . 2 5  

S A M P L E  
1 

Dep th  NO. 

F e e t  1 

OBSERVAT l ON 
WELL  AS 

l N S T A L L E C  - 

U N I F I E D  S O I L  L L A S S I F I C A T I O N  
5 
y 
M 

ISYM.  

$ P - S M  BROWN LOOSE MED l U M  TO F I N E  SAND, TRACE TO L I T T L E  - S I L T  - T O P S O I L  
\TAN LOOSE M E D I U M  T o  F INE  SAND, TRACE S I L T  

G R A D I N G  COARSE T O  F l N E  SAND, TRACE F l N E  GRAVEL 

B l o w s  
Ft. 

D e s c r  i p t  i o n  

- 
- 

- 
- 
- 

1 0 -  
- 
- 
- 

! 
- 
- 
I 

- 
- 
- 
- 
- 
- 
- 
- 
- 

1 &-s&kA 

- 

- 
4 

I 

BORING COMPLETED A T  6 '  ON 4 / 2 2 / 7 6  
NO D R I L L I N G  F L U I D  USED 
COMPRESSED A I R  USED TO REMOVE C U T T I N G S  
WATER L E V E L  A T  5.7 F E E T  BELOW GROUND ON 

4 / 3 0 / 7 6  

fi S O I L  SAMPLES S U I T A B L E  FOR P . C . B . ' S  T E S T I N G  

S O I L  SAMPLE ON WHICH P . C . B . ' S  CONTENT 
D E T E R M I N A T I O N  HAS BEEN PERFORMED 

SCREEN 

- 
- 

7'h3" 

- 

--C EMENT 

-- VOLCLAY 

0 S T E E L  
P I P E  

i 1  

- -  - - -  

=**WATER SAMPLE ON WHICH P . C . B . ' S  CONTENT 
D E T E R M I N A T I O N  HAS B E E N  PERFORMED 

-- - - -- ---- - - - - - - - - 



BORING W-207  
GROUND ELEVATION: 262.84 

TOP OF CASING: 264.38 



L o c a t i o n :  F T .  EDWARD, N.Y.  BORING W-208 
GROUND E L E V A T I O N  2 5 8 . 7 2  

TOP OF C A S I N G  2 6 0 . 3 3  

A-1-26 0 1 w m m  m m m m m  

S A M P L 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  
1 

O B S E R V A T I O N  
WELL AS 

l N S T A L L E D  - D e p t h  
F e e t  

- 

I 

D e s c r i p t i o n  

DARK BROWN LOOSE MEG I U M  TO F l N E  SAND, TRACE S 1 L T  

b 
y 

---3" 

- 
- T O P S O I L  
RED BROWN LOOSE M E D I U M  TO F l N E  SAND, TRACE S I L T  

BROWN M E D I U M  S T I F F  S I L T Y  CLAY - VARVED 

GRADING GRAY 

BORING COMPLETED A T  7 F E E T  ON 4 / 2 2 / 7 6  
NO D R l  L L  l NG F L U  l D USED 
COMPRESSED A I R  USED TO REMOVE C U T T I N G S  
WATER L E V E L  A T  2 . 7  F E E T  BELOW GROUND SURFACE 

ON 4 / 3 0 / 7 6  

" S O I L  SAMPLES S U I T A B L E  FOR P . C . B . ' S  T E S T I N G  

WATER SAMPLE S U I T A B L E  FOR P . C . B . ' S  T E S T I N G  

B l o w s  S Y M .  - 1  
- 
- 
- 
- 

51 
- 
- 
- 

1 0  - 
- 
- 
- 
- 

i 
- 
- 
I 

- 
- 
- 
- 
- 
- 
- 
- 
- 
a 

- 
- 
- 
- - 
- 
- 
- 
- - 

< 

$ S T E E L  
P I P E  

-- CEMENT 

-- VOLC L A Y  

' A ~ ~ M  

s p  1 - I  
CL 

- 

I d;: 4 

1 
2 U " 2 -  

1 1  
3 

I 

I 

u;' 2 



BORING 
GROUND ELEVATION 258.87 

TOP OF CASING 260.22 

L o c a t i o n :  FT. EDWARD, N.Y. " i 
? 

rprs i 

RED BROWN LOOSE MEDIUM TO F l  NE SAND, TRACE S l  LT 

BROWN MEDIUM STIFF SILTY CLAY - VARVED 

BORl NG COMPLETED AT 4.5  FEET ON 4/22/76 
NO DRILLING FLUID USED 
COMPRESSED AIR USED TO REMOVE CUTTINGS 
WATER LEVEL AT 2.95 FEET BELOW GROUND SURFACE 

WATER SAMPLE SUITABLE FOR P.C.B.'S TESTING 
DUPLICATE SAMPLE SUBMITTED TO GENERAL 
ELECTRIC, 4/28/76, FOR P.C.B.'S DETERMINATION 

A-1-27 



BORING W-210  
LOCATION: FT. EDWARD, N.Y. 

GROUND ELEVATION: 263.29 

TOP OF CASING: 264.98 



BORING W -2 1 1 
GROUND E L E V A T I O N :  263.23 ' 

L O C A T  I ON: F T  . EDWARD, N.  Y . . 



LOCATION:  FT .  EDWARD, N .Y .  

I 

I 

I 

: 

! 
! 
! 

I 
I 
1 

i 

BORING W-2 12 
GROUND E L E V A T I O N :  2 6 0 . 5 8  

S A M P L E  

. 

TOP OF C A S I N G :  2 6 2 . 2 0  

F e e t  

- 
5 - 

b 
y S Y M .  

4 

S P 

- 

i 

NO. 

- , - 
- 

OBSERVATION 
WELL AS 

l NSTALLED 
T-r 

B l o w s  

d ~ f .  

G N I F I E D  S O I L  C L A S S I F I C A T I O N  

D e s c r i p t i o n  

-GP-?;:: : ; ; m : s k j  

TAN LOOSE MEDIUM TO F I N E  SAND, TRACE S I L T  

BORl  NG COMPLETED A T  8 '  ON 4 / 2 3 / 7 6  
NO D R I L L I N G  F L U I D  USED 
COMPRESSED A I R  USED TO REMOVE CUTTINGS 
WATER LEVEL A T  7 . 4  FEET BELOW GROUND ON 

5 /  1 /76 

" S O I L  SAMPLE S U I T A B L E  FOR P . C . B . ' S  T E S T I N G  

* * S O I L  SAMPLE ON WHICH P . C . B P 1 S  CONTENT 
DETERMINATION HAS BEEN PERFORMED 

="*WATER SAMPLE ON WHICH P.C.B. 'S  CONTENT 
D E T E R M I N A T I O N  HAS BEEN PERFORMED 

A - 1  -30 

- 
- 
- 
- 

1 0 -  
- 
- 
- 
- 

: 
- 
- 
m 

- 
- 
- 
- 
I 

- 
- 
- 
- - 
- 
- 
- 
- 
I 

- 
- 
- 
- - 

- 
.'**, 

VOLC LAY kk S I L I C A  

SCREEN 

SAND 

O a w m m  m w o o m m  

- 

2 

1 

i 
I 

1 1  

--CEMENT 
---3" 0 STEEL 

P I P E  

Of i  6 

-r;+* 



BORING W - 2 1 3  
GROUND ELEVATION 260.67 

fr 
Locat ion: FT. EDWARD, N.Y. 



BORING W-2 14 
L O C A T I O N :  F T .  EDWARD, N . Y .  

GROUND E L E V A T I O N :  262 .13  

I 

I 

i 

. 

S A M P L E  O B S E R V A T I O N  
W E L L  A S  

l N S T A L L E D  - 

TOP O F  C A S I N G :  2 6 3 . 7 5  
- 

U N I F I E D  S O I L  C L A S S l F l C A T l O N  

- 

SYM.  
F e e t  

--CEMENT 
-=-3" 0 S T E E L  

P I P E  
---VOLCLAY 

b 
y 
M 

D e s c r i p t i o n  
I 

N O .  

1 SAND 

M Y I ~  D m w n m  

B l o w s  
F t .  

- 

- 

5 - 
- 
- 
- 
- 

1 0 -  
- 
- 
- 

1 
- 
- 
I 

- 
9 - 
- 
d - 
- 
- 
- 
- 
I 

- 
- 
- 
- 
I 

- 
- 
- 
- - 

l .L .< 5 p - s ~  D A R K  BROWN LOOSE,  M E D I U M  T O  F I N E  SAND, T R A C E  - 

SP 

- 

1 U " " 5  S I L T  
RED BROWN LOOSE M E D I U M  TO F I N E  SAND, T R A C E  S I L T  

STRONG KEROSENE S M E L L  

B O R I N G  COMPLETED A T  7 '  ON 4/23/76 
NO D R l  L L l N G  F L U I D  USED 
COMPRESSED A I R  U S E D  TO REMOVE C U T T I N G S  
WATER L E V E L  A T  4 . 3  F E E T  BELOW GROUND ON 

5/ 1 /76 

" S O I L  S A M P L E  S U I T A B L E  F O R  P . C . B . ' S  T E S T I N G  

;$"SOIL S A M P L E  ON W H I C H  P . C . B . ' S  C O N T E N T  
D E T E R M I N A T I O N  H A S  B E E N  PERFORMED 

,Z;:::WATER S A M P L E  ON W H I C H  P . C . B . ' S  C O N T E N T  

- 

- 

DE'TERM I N A T I O N  H A S  B E E N  PERFORMED 

A-1-32 

z *$- 

2 

I 

1 

I 

O " 1 4  

I 



BORING W-215  
GROUND ELEVATION: 262.10 

LOCATION: FT. EDWARD, N.Y.  "s 4 
mb 

TOP OF CASING: 264.00 I 



BORING W-215A 

GROUND ELEVATION: 261.81 

LOCATION: FT. EDWARD, N . Y .  





BORING W-2 17 
LOCATION: FT. EDWARD, N . Y .  

GROUND ELEVATION: 260 .52  

A 

- 
- S A M P L E  OBSERVAT l ON 

WELL AS 
l NSTALLED 

TOP DF CASING: 2 6 2 . 4 2  

R 

SYM. 

- 

I 
Depth No. 

UNIFIED SOIL CLASSIFICATION 

D e s c r i p t i o n  

- p  B l TUM l NOUS MACADAM (TOP COURSE) 
I GRAY CRUSHED STONE (SUBBASE) 

TAN LOOSE MEDIUM TO F lNE SAND, TRACE S I L T  

GRADING COARSE TO F lNE SAND, L ITTLE COARSE TO 
FINE GRAVEL 

BORING COMPLETED AT 18' ON 4 /24 /76  
NO DRl LL lNG FLUID USED 
COMPRESSED A IR  USED TO REMOVE CUTTINGS 
WATER LEVEL AT 7.3 FEET BELOW GROUND ON 

5/ 1 / 7 6  

+SOIL SAMPLES SUITABLE FOR P.C.B.'S TESTING 

WATER SAMPLE SUITABLE FOR P.C.B. I S  TESTING 

A - 1  -36 

5 
Y 
M F e e t  

- 
- 
- 

5 - 
- 

- 
- 

10 - 

M m m m  D W O O I l  

-17-3" 

Blows 
F t .  

' 1 0  

- 2 n  

--CEMENT 

0 STEEL 

- 
- 
- 

I5 - 
- 
- 
- 
- 

2 0 -  
- 
- 
- 
- 
II 

- 
- 
- 
- - 
- 
- 
- 
- - 
- 
- 
- 
- - 

I 
6 

5 

4 
t 

& 

L7  









A P P E N D I X  A . 2  

B O R I N G  LOGS OF WELLS  ( 1 9 8 3 )  
CONSTRUCTED B Y  RECRA RESEARCH,  I N C .  

FOR T H E  S T A T E  OF NEW YORK 

A - 2 - 1  

Lawler, Matusky iiil Skel ly  Engineers 





RECRA :RESEARCH, ' INC. 
-- .- 

G.W. DEPTH -L 

i n v e s t i g a t e d  a r e a  

 is predomina te ly  (F-M) t e x t u r e d ,  
' f i n e s  a r e  n u n - p i a s t i c ,  no r e a c t i o n  
 to H C 1 ,  (SM). 

- g r a d e s  downward t o  - - - - - - 
M o i s t  l i g h t  o l i v e  g r a y  (5Y 5 /2)  

redomina te ly  sub-angular  t o  sub- 
ounded q u a r t z  sand (SW) . - sand f l o w i n g  i n t o  

a t  10.0': 2-5% s u b a n g u l a r  t o  a u g e r s  a t  1 5 . 0  f t . ' ;  

ubrounded q u a r t z  (F) GRAVEL a u g e r s  were c l e a n e d  

a t . 1 5 . 0 ' :  ' s a t u r a t e d ,  l i g h t  w i t h  SB sample r  p r i o r  

l i v e  g ray  t o  o l i v e  g r a y  (5Y 4/2) .  t o  SPT sampl ing  

s h a r p  t r a n s i t  i o n  

S a t u r a t e d  o l i v e  g r a y  (5Y 3/2). 
SILTY-SAND, w e l l  graded,  non- ground s u r f a c e  @ 
s t r a t i f i e d ,  dense .  Sand i s  ( f )  15:46,  4-18-83 
t e x t u r e d ,  f i n e s  a r e  n o n - p l a s t i c ,  

2) W.L. @ 11'0" f rom 
ground s u r f a c e  @ 
10:00,  4-19-83 

3) W.L. @ 11'5" f rom 
t o p  o f  p r o t e c t i v e  
c a s i n g  @ 14:30, 

CLCSSIFICATION V i s u a l  TL 
M E T H O D  OF I K V E S T l S L T O N  m S w r f  f i r a L b n c  

- ---- - 

r: A-2-2 



CL ZZSIFICLTION V i s u a l  
- - 

ASTM ~ p e c i f  icat ions t.'t'lliOD OF 1P:;'f.Sl I;LTON - -  - ,  



1: . . . . - - --- -L.J - ----- L .--.-. 

?.i@JtCT NYSDEC - F t .  Edward ,  N Y  . E n s t c r n  s e c t i o n  o f  investigated L O C A T I O N  - 
-./I 3 ~ 2 8 0 0 5 7 - - -  - - - - - - - - a r e a ,  10.5 f t .  w e s t  of SB-1. ---------- 

4 * > L l E  
I ,  . - I  4-20-83 - 
'. 4 - 2 1 - 8 3  F ; J I S I ~ ~ ' D  . .- - 

1 1 : T  . ... - OF --.- 

V i s u a l  
CLLSSIFIC&TION - -- 

I3 1lCIIA 131; Sl:Al3Ct4, INC: ){OLE. NO. .. - .  . S-e-..% -., 

4 
SUBSUI3I-ACE LOG G W .  C~-T'TH 2 4 ? - 9 9  - 



CI- ~SSIF ICATION - V i s u a l  Aiif 
l/ETr(03 OF Iv:ESTlCr.TON AS?T.L.Specifications--- -.- - .- - -  -* 



4/22 /03  131-ICI'IA I A C I  INC. f i o l . ~  NO.. . .-55-3- - . -  

- -- -- .. ---. - .. . . - s t ~ ~ ~ . ~ ~ ~  t:~.Ev 1?60:.5?- - 
~;.,:r.lct.o . 4 / 2 2 / 8 3  4 

SU13SURt~-ACE 1 .OG G W  CT-rTH - . 2 5 0 - 1 5  - 

- --- . - - -. - - - - . - - . - - - . . - - - . .- - . -. - - - . - - - - - - - - - - - - - - -- - . - - - - - -- - 
NYSDEC - F t .  Edward, NY I ' i tDJECT _. L O C A r l O N  . C9t-'?!.!?! -i!?%sfk!!.!-~_~- 

aYc2soos3 . - -. - - - -- - - -- a 1-ea . -. - -- -- - - . -. . . - - 

DE SCRlPrlON NOTES 

S a t u r a t e d  l i g h t  o l i v e  g r a y  t o  
o l i v e  g r a y  (5Y 412) SANDY-SILT, 
w e l l  g raded ,  l o o s e ,  s t r a t i f i e d  
( i n t e r b e d d e d )  w i t h  two (2)  
l a m i n a t e d  g r a y i s h  r e d l o l i v e  b l a c k  
(5B 412 / 5Y 211) SILTY-CLAY l a y e r  
0 .25  i n .  and 0 .50  i n .  t h i c k  
r e s p e c t i v e l y  ( @ a p p r o x .  29'-29'2"),  - 

-- 
--- 

t o  H C 1 ,  (SM & CL) .  - 

t r a n s i t i o n  t o  - 
4 

non s t r a t i f i e d ,  weak r e a c t i o n  t o  

- 
G e o l o g i c  S t r a t i g r a p h y  - 
o r g a n i c s i l t  and sand  - 
t o  0 . 5  f t . ,  o v e r  -.- 
a l l u v i a l  sand t o  29 .0  f  :. 
sand  and  si l t  t o  31.0  - 
f t . ,  o v e r  a l l u v i a l /  - 

- 
- 

-.* 

- 
- 
- 
- 
- 

1- CLf SSIF ICATlON 
V i s u a l  - - -- - - - ---. -- 



CLLSSIFICATION --- V i s u a l  
-- - -- id 

, t. 'EftiOD OF I Y  . ' F S T I ~ I T ~ ~ N  Auger -. bor ing  - -- -. .- - 
I '4  



ss-5 
4/21/83 131-:CIIA I S - C  INC. t401.E 1.10. .. . . .. . . ., 

2 6 1 . 1 3 . -  SL' i fPCE E 1 . F - V - -  

2 5 0 . 2 2  
SUBSUI3I-'ACE I-OG G W  CLPTH . .  - 

- - - - 
P ~ O J E C T  --NYSDEL--_Et ....- Edward. ..NL . ' I-OCATION - I J e s t c r n s e c t i a n -  o f  -, 

BlC_?€!QQ53___ . I n v c s t i g a t e h a r e -  

DESCRIPTION 

Bor ing  advanced w i t h  - 
o r g a n i c  SILTY-SAND, w e l l  g r a d e d ,  3  3 1 4  i n .  HSA, t r a i l e r  _ 
SAND is (F-M) t e x t u r e d ,  f i n e s  a r e  

- 
no r e a c t i o n  t o  H C 1 ,  (SW) - 

a t  10 .0  f t . ;  s a t u r a t e d ,  l o o s e  - 
- 

is  p r e d o m i n a t e l y  q u a r t z ,  no 
r e a c t  i o n  t o  ' H C ~  ,' (SW) 

- - 
4 

-- 
t r a n s i t i o n  to '  - 

- 
S a t u r a t e d  l i g h t  o l i v e  g r a y  t o  ' - 

-- 
r e d  (5  R 4 / 2 )  SILTY-CLAY l a y e r  - 
0 .25  i n .  t h i c k  a t  approx.  21'2". - 
c l a y e y  f i n e s  a r e  medium p l a s t i c .  
SAND is ( f )  t e x t u r e d ,  f i n e s  a r e  

- 
n o n - p l a s t i c ,  no r e a c t i o n  t o  HC1, 

Cl- LSSIF ICLTION V i s u a l  - -. . - 
AS'I'M Spec.if Ict_.i=s I.!€ M O D  OF IrJVESTI5I.TK)N - -- - 



w','.sl E 
:,:, - I?IICIIA I ?  I - A I C  INC. t i o ~ . ~  NO. - - $8-5 -. . .. . - 
:. Sl.'.hiFD . . 

4 / 2 1 / 8 3  - -  . -- ~Y:-:I.ACE E I  F _ v  261  .. 1 3  .- 
t-;!;:Stit'o . ..- . . . ..- 4 

2  ,;-lift T . - .. . . . , OF .?, SU DSUI'II-ACE I-OG G'N Ct-PTH -. 250.22 - 
. . 

. - - - . . . - . - - - K.-E GFd,- * T-----.-------- - 
Western s e c t i o n  OF 

173C280053--- --- 
L O C A T I O N  --- _ .  . - -- 

- i n v e s t i g a t e 2  a r e a  --- 

Cl- LSSlFI'.I.TION -AuL- - - 
ASTM S p e c i f  i c a  t i o n s  

t.!ElHOD O F  Ib:':tS 1 1 5 ~ 7 0 N  - - -  ---- _ -  _ _ _ _  < 



:L I E R11CI3A S A C  INC. I ~ O I - E  NO. 
.. -SB-b. - .- 

Sl!.r\lFD 4/21/83- 

F;!JlSIiED . -. 4 / 2 1 / 8 3  - 4 

l i E E T - -  . -  l- .. - OF --I.- SUDSUl~I:ACE LOG G 'N. CCPrH ... . .2!o. 2? - 
i- 

CL LSSIFICr.TION V i s u a l  -- 
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A P P E N D I X  A.3 

GERAGHTY & M I L L E R ,  I N C .  
BORING LOGS ( 1 9 8 2 - 1 9 8 5 )  

A - 3 - 1  

Lawler, Matusky E? S k e l l y  Engineers 





A.3.1 Monitoring Wells and RW-1 

Lawler. J I n t n s k j ~  3 Skelly Engineers 





Geraghty & Miller, Inc. 

Appendix 0.  Geologic Logs of Monitor Wells Ins ta l led  a t  General E lec t r ic  
Plant, Fort Edward 

Description Depth ( f t )  

Well GM-1 

Loam, sandy; gray t o  brown; loose,  dry. 0 - 2  
Sand, f ine  t o  coarse; t race  gravel; dark brown; very loose,  

wet a t  4 f ee t ;  silt lens  ( 3  inches th ick)  a t  13 fee t .  2 - 14 
S i l t ,  sandy; gray t o  gray-brown; s o f t ,  wet. 14 - 15.5 
Till-silt matrix with rounded gravel,  t race  of sand; gray 

t o  black; compact, dry. 15.5 - 18 
Shale, black, p la ty;  s l i g h t l y  calcareous. 18 - 18.5 

Well GM-2 

il- 

l -, 

Gravel f i l l ,  subangular, with some sand and silt; gray; dry. 
Sand, f ine  t o  coarse, with some silt ,  t race  gravel;  tan t o  

yellow brown; loose, wet a t  8 f ee t .  
Clay, s i l t y ;  gray; non-plastic, very s o f t ,  moist t o  wet. 
Residuum.- cley w i t h  weathered shale  fragments; gray-black: 

s l i gh t ly  s t i cky ,  moist. 
Shale, black; dense. 

Well GM-3 

Loam, sandy; fine-grained; brown; loose,   with^ th in  seams of 
organic matter. 

Sand, f ine to  coarse-grained, t race  gravel ,  minor silt ; 
orange-brown; loose, moist a t  base. 

Clay, s i l t y ;  brown t o  gray; p l a s t i c ,  s t icky,  s o f t ;  moist. 
Shale, blue-black; weathered; dry. 

Well GM-4 

Sand, medium- t o  coarse-grained, some silt; tan to brown; 
loose, wet a t  3 fee t .  

Clay, s i l t y ;  gray; s t icky,  s o f t ;  moist t o  wet. 



Geraghty & Miller, Inc. 

A~oend ix  B . Cont inued 

D e s c r i ~ t  ion  Depth ( f t )  

Well GM-5 

F i l l  - crushed rock, angu la r ;  g ray .  
Sand, f i n e -  t o  coarse-grained,  t r a c e  g r a v e l ,  minor silt; 

brown t o  gray-brown; l o o s e ;  wet a t  8 f e e t .  
Clay, s i l t y ;  g r ay ;  s t i c k y ,  moist. 

Well GM-6 . 
Sand, f i n e -  t o  coarse-grained,  t r a c e  g r a v e l ;  t a n  t o  orange- 

brown; l oose ,  moist  a t  2 f e e t ,  wet a t  6  f e e t ;  l e n s  of 
s i l t y ,  woody, o rgan ic  m a t t e r ,  b l ack ,  a t  2 f e e t .  0 - 6.5 

Clay, gray-brown; s t i f f ,  p l a s t i c ,  s l i g h t l y  mois t ;  some 
woody p l a n t  d e b r i s .  6 .5  - 8 

Well. GM-7 

A r t i f i c i a l  ' f i l l ;  f i n e -  t o  coarse-  g r a ined ,  brown t o  b lack ;  
c o a l  and charred wood fragments ,  b r i c k  sha rds ;  l oose ,  
moist  a t  2 f e e t .  

Sand, medium- t o  coarse-gra ined;  da rk  brown t o  gray-brown; 
wet. 

Clay, sandy t o  s i l t y ,  t r a c e  o f  g r a v e l ;  s t i c k y ,  moist .  

Well GM-8 

. Sand, f i n e -  t o  medium-grained; brown t o  b lack ;  c layey  a t  
3.8 f e e t .  

Gravel f i l l ,  f i n e  t o  coa r se ,  angu la r ,  with c o a r s e  sand;  
g r ay  t o  b lack ;  wet, loose .  

Clay, s i l t y ;  g ray ;  smooth, s t i f f ,  wet. 



Geraghty & Miller, Inc. 

Appendix B . Cont h u e d  

Descri~t  ion  

Well GM-9 

Sand, medium- t o  coarse-gra ined;  t r a c e  g r a v e l ;  tan-orange 
brown; l oose ,  wet a t  5.5 f e e t ;  l e n s  of c layey  s i l t y  
sand,  dark brown a t  3  f e e t ;  3-inch ].ens of  g r a v e l ,  
wet, 3-inch l e n s  of c l a y ,  brown, s o f t ,  a t  6 f e e t .  

T i l l  - g r a v e l l y  c l a y  t o  c layey  g r a v e l ;  yellow-brown t o  
orange-brown; t i g h t ,  wet a t  t op ,  dry below 7.5 f e e t ;  
s o r t e d  g rave l  7.5 t o  8 f e e t .  

Weathered s h a l e  - s i l t y  g r a v e l ,  b lack  t o  dark  g ray ;  t i g h t ,  
dense,  d ry ;  g rad ing  t o  s h a l e ,  dense,  blue-black,  a t  
base. 

Well GM-10 

Sand, medium- t o  very coarse-gra ined ,  t r a c e  f i n e  sand; 
t r a c e  f i n e  gravel . ;  t a n  t o  brown; l o o s e ,  wet a t  5  f e e t ;  
some f i n e  t o  medium g rave l  a t  base.  

Clay, silty, sandy; brown; s t i c k y ,  wet t o  moist .odor.  
Clay t i l l . ,  s i l t y ,  sandy; g r ay ,  with medium gravel. .  
Weathered bedrock - sandy g r a v e l  with weathered s h a l e ;  

gray-black. 

Well GM-11 

F i l l  - g r a v e l ,  g ray ,  angu la r ;  crushed rock;  sandy c l a y ,  
brown f r i a b l e ;  d ry ;  l o o s e  t o  compact. 

Sand, f i n e -  t o  coarse-gra ined;  t r a c e  g r a v e l ;  l oose ,  wet. 
T i l l  - c l a y  with rounded g r a v e l ;  brown t o  gray-black;  

dense ,  dry.  
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Appendix 8 .  Continued 

Desc r ip t ion  Depth ( f t )  

Well GM-12 (composite log  f o r  12-A, 12-8, 12C, and 12-D) 

Gravel f i l l ,  with sand, dark  brown; l oose ,  dry.  0 - 0.8 
Sand, f i n e -  t o  very coarse-grained,  some f i n e  t o  medium 

g r a v e l ;  g ray  t o  brown; well s o r t e d ,  rounded; wet a t  8 
f e e t ,  loose.  0.8 - 22.5 

Clay, s i l t y ,  varved; a l t e r n a t i n g  brown and gray;  very 
s t i c k y ,  cohesive;  moist .  22.5 - 58 

T i l l  - rounded g rave l  and cobbles ,  some c lay .  58 - 60 
Shale ,  p l a t y ;  black,  dense. 60 - 78 

Well GM-13 

Sand, f i ne -  t o  medium-grained, t r a c e  g r a v e l ;  t a n  t o  l i g h t  
brown; l oose ;  moist a t  8 f e e t .  

Clay, s i l t y ;  l ayered  t o  mot t led ;  gray and brown; s t i c k y  t o  
s l i p p e r y ;  moist.  

Weathered s h a l e  with s i l t y  c l a y ;  black;  dry.  

Well GM-14 

F i l l  - crushed rock with silt and sand;  brown; dry.  
Sand, f ine-gra ined ,  s i l t y ,  t r a c e  c l a y ,  minor g r a v e l ;  t r a c e  

c o a l  fragments;  dark brown t o  b lack;  wet a t  3 f e e t .  . 
Shale ,  f r a c t u r e d ;  black t o  rust-brown; dense,  dry.  

Well GM-15 

Sand, f i n e -  t o  coarse-grained,  minor s i l t ,  t r a c e  rounded 
g r a v e l ;  brown, dark brown, orange-brown; I oose ,  wet 
below 4 f e e t .  0 - 5.5 

Till - sandy silt t o  clayey g r a v e l l y  silt t o  c layey  s i l t y  
g r a v e l ;  weathered s h a l e  fragments,  f i n e  t o  c o a r s e  
rounded g rave l ;  wet 5.5 t o  6.5 f e e t ,  d r y  below 6.5 f e e t .  5.5 - 8 
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Appendix El. Continued 

Descr ipt ior i  Depth ( f t )  

Well GM-16 

Sand, f i n e  t o  c o a r s e ,  t r a c e  rounded g r a v e l ;  t a n  t o  l i g h t  
brown; l o o s e ,  wet a t  1 2  f e e t .  

Clay, s i l t y ;  brown and gray;  s t i f f ,  moist .  

Well GM-17 

Sand, medium- t o  coarse-gra ined;  l i g h t  brown; l o o s e ,  wet a t  
6 f e e t .  

Clay, s i l . t y ;  g ray  and brown; p l a s t i c ,  s t i c k y ,  s t i f f ;  mois t .  
Sha le ,  weathered, ca l ca reous ,  with s i l t y  sand; b l ack ,  d ry .  

Well GM-18 

Sand, f i ne -  t o  coarse-yra ined ,  t r a c e  f i n e  black g r a v e l ;  
orange-brown t o  brown; l.oose, wet a t  10 f e e t .  

Well GM-19 

Sand, f i ne -  t o  coarse-gra ined ,  t a n  t o  orange t o  white;  sub- 
angu la r ,  well s o r t e d ;  t r a c e  t o  some subrounded g r a v e l ;  
l o o s e ,  wet below 10 f e e t .  

S i l t ,  c l ayey ,  with sand;  g r ay ;  s t i c k y .  

Well GM-20 

Sand, f i n e -  t o  medium-grained, brown t o  whi te ;  l o o s e ,  d r y ;  
( h o l e  abandoned-pipes encountered) .  0 - 7.3 

Well GM-21 

Sand, f i n e -  t o  coarse-gra ined;  t r a c e  t o  some rounded gravel . ;  
c l e a r  t o  white  t o  brown; l.oose, well s o r t e d ;  wet a t  10 
f e e t .  0 - 17.5 

Clay, s i l t y ;  g ray ;  p l a s t i c ,  cohes ive ,  mois t .  17.5 - 22 



GEOLOGIC LOGS OF MONITOR WELLS, OBSERVATION WELL 
AND RECOVERY WELL INSTALLED A T  

GENERAL ELECTRIC PLANT, FT. EDWARD, N.Y. 

MONITOR WELLS: 

D e s c r i p t i o n  

We l l  GM-22 

Depth 
( f e e t )  

Sand, coarse-grained, some f i n e -  t o  medium-grained; 
brown t o  mu l t i co l o red ;  subrounded quar tz .  

S i l t ,  c layey,  s l i g h t l y  sandy a t  9.5-10 ft.; l i g h t  
brown (8-9.5 f t . )  t o  grey (9.5-10 f t . ) ;  p l i a b l e ;  
mo i s t  t o  wet; w i t h  a 2- inch grey, rounded g r a v e l  
a t  10 ft. 8-1 0 

T i l l ,  s i l t y ,  sandy, g r a v e l l y ;  b l a c k  t o  grey; mo i s t  
a t  t o p  t o  dense and d r y  a t  base. 10-12.5 

Water L e v e l  8/9/83 a t  6.69 ft. below l a n d  sur face .  

We l l  GM-23 

Macadam and g r a v e l  foundat ion.  

Sand, f i n e -  t o  medium-grained (1-5 f t . ) ,  medium- t o  
coarse-grained (5-9 f t . ) ;  t r a c e  o f  g r a v e l  a t  5-9 
ft.; heavy m i n e r a l  con ten t  i n c r e a s i n g  w i t h  depth; 
l i g h t  brown t o  " s a l t  and pepper"; l oose  and d r y  
from 1-8 ft., wet a t  8-9 ft. [ D r i l l e r  no ted  odor  
a t  4 ft.] 1-9 

Clay, s i l t y ;  grey-brown; varved; s t i f f  t o  
s t i c k y  a t  base; m o i s t  t o  very  m o i s t  a t  
base 

Water L e v e l  8/9/83 a t  8.24 ft. from l a n d  sur face .  

We l l  GM-24 

Concrete roadway 



Descr ip t ion  
Depth 
( f e e t )  

Well GM 24 Cont 'd.  

Sand, s l i g h t l y  s i l t y  a t  1-3 f t . ,  f ine-  t o  medium- 
grained;  t r a c e  of  heavy minerals ;  well s o r t e d ;  
t an  t o  brown; dry. [Odor noted 3-6 f t . ]  

Sand, coa r se  g ra ined ,  some medium-grained, t r a c e  of 
f i n e ,  rounded g rave l ;  brown; heavy minerals ;  
moist  t o  wet a t  8-9.5 f t .  

Clay, s i l t y  t o  very s i l t y ;  varved; grey-brown t o  
grey swirls; s t i f f  t o  s t i c k y ;  s l i g h t l y  moist .  

T i l l ,  sandy, s i l t y ,  t r a c e  of g r ave l ;  dark grey;  
s o f t ;  mois t  t o  wet. 

Water Level 8/9/83 a t  7.19 f t .  from land su r f ace .  

Boring 8B (Abandoned) 

Sand, f ine-gra ined;  brown, dry 0-5 f t . ,  wet 5-9 f t .  0-9 

Clay, s i l t y ;  grey;  s o f t ;  wet. 9-1 0 

T i l l ,  sandy, s i l t y ,  g r ave l ly ;  black t o  dark grey;  
wet a t  t op  t o  moist  a t  base.  

[No odors  p re sen t .  Boring abandoned on 8/10/83 t o  
land  s u r f a c e  with c u t t i n g s  and ben ton i t e ]  

Borinq 8C ( ~bandoned  ) 

Sand, f ine-grained a t  top  t o  coarse-grained a t  
base; brown; s t rong  chemical odor p re sen t  
a t  approximately 5-9 f t .  ; dry a t  0-5 f t .  
t o  wet a t  5-9 f t .  

Clay, grey-brown. 

T i l l ,  sandy, g r a v e l l y ,  s l i g h t l y  s i l t y ;  black;  
very wet a t  top  t o  moist  a t  base;  chemical 
odor presen t  a t  top. 

[Boring abandoned on 8/10/83 t o  land s u r f a c e  with 
c u t t i n g s  and bentoni te ] .  



D e s c r i p t i o n  

Well GM-8D 

Sand, loamy; r o o t l e t s ;  m o i s t .  

F i l l ,  g r a v e l ;  a n g u l a r ;  g r e y ;  d r y  a t  4-6 f t . ,  wet 
wi th  s t r o n g  odor  and b l a c k  l i q u i d  a t  6-8 f t .  

Sand, c o a r s e -  t o  v e r y  coarse -g ra ined ;  b l a c k ;  a n g u l a r ;  
very  wet; ve ry  s t r o n g  odor .  

Clay,  s i l t y ;  brown t o  grey-brown; p o s s i b l y  d i s t u r b e d  
a t  t o p  g r a d i n g  t o  dense ,  g rey  s t i c k y  c l a y  a t  
12  f t  .; mois t .  [Shelby Tube t a k e n  a t  12-14 f t . ]  

T i l l ,  s i l t y ,  sandy,  g r a v e l l y  t o  o c c a s i o n a l l y  cobb ly ;  
dark  g r e y ;  m u l t i s i z e d  well-rounded t o  s u b a n g u l a r  
g r a v e l  and c o b b l e s ;  g e n e r a l l y  d r y  w i t h  o c c a s i o n a l  
mois t  and very  m o i s t  zones .  [Black o i l y  r i n g  on 
s p l i t  spoon a t  19 f t .  1 

Sample l o s t  [ d r i l l e r  t h i n k s  it d r i l l s  l i k e  weathered 
rock]  

S h a l e ,  f i n e - g r a i n e d ,  b l a c k ,  dense .  

Depth 
( f e e t )  

OBSERVATI ON WELL : 

D e s c r i p t i o n  

GM-25 

Macadam and pa rk ing  l o t  f o u n d a t i o n  

Sand, f ine -g ra ined  a t  t o p  t o  very  coarse -g ra ined  
a t  base ;  t r a c e  o f  heavy m i n e r a l s ;  o c c a s i o n a l  
f i n e ,  well-rounded g r a v e l ;  l i g h t  brown t o  
m u l t i c o l o r e d  . 

G r a v e l ,  ve ry  sandy; f i n e  t o  c o a r s e ,  well-rounded 
g r  a v e l  wi th  v e r y  coarse -g r  a ined  s u b a n g u l a r  t o  
rounded sand ;  m u l t i c o l o r e d  t o  l i g h t  brown. 

Clay,  ve ry  s i l t y ;  brown t o  grey-brown; s o f t  a t  
top .  [ ~ h e l b y  Tube t a k e n  a t  20-22 f t . ]  

Depth 
( f e e t  1 
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GEOLOGIC LOGS FOR M O N I T O R I N G  WELLS GM-26 T H R O U G H  GM-35 
GENERAL E L E C T R I C  COMPANY, FORT EDWARD, NEW YORK 

D e s c r i p t i o n  Depth ( f e e t )  

Well GM-26 

Macadam and g r a v e l  f o u n d a t i o n  0  - 1.5 
Sand,  g e n e r a l l y  f i n e -  t o  medium-grained a t  t o p  t o  c o a r s e -  

g r a i n e d  a t  b a s e ,  brown t o  m u l t i - c o l o r e d ,  s u b a n g u l a r  t o  
a n g u l a r  q u a r t z ;  some heavy m i n e r a l s  and t r a c e  o f  f i n e  
rounded g r a v e l  n e a r  b a s e ;  l o o s e ,  d r y  t o  m o i s t  a t  1 0  f e e t  

C lay ,  s l i g h t l y  s i l t y ,  brown, s l i g h t l y  m o i s t  
C lay ,  g r a y ,  s t i c k y ,  p l a s t i c ,  s l i g h t l y  m o i s t  

Well GM-27 

Macadam and g r a v e l  f o u n d a t i o n  
Sand,  f i n e -  t o  medium-grained a t  1  t o  8 f e e t ,  medium- t o  

c o a r s e - g r a i n e d  a t  8 t o  26 f e e t ,  brown t o  m u l t i c o l o r e d ,  
a n g u l a r  t o  s u b a n g u l a r  q u a r t z ;  w i t h  some heavy m i n e r a l s  
and f i n e  b l a c k ,  rounded g r a v e l ;  wet a t  1 2  f e e t  1  - 26 

Clay ,  v e r y  s i l t y ,  s l i g h t l y  s a n d y ,  brown, n o n - p l a s t i c ,  l o o s e ,  . 
s o f t ,  m o i s t  26 - 27 

Clay,  s l i g h t l y  s i l t y ,  p l a s t i c ,  s t i c k y ,  m o i s t  27 - 29 

Well GM-28 

Loam, s a n d y ,  medium- t o  c o a r s e - g r a i n e d ,  brown, d r y  
F i L l  ( c r u s h e d  r o c k ) ,  b l a c k ,  l o o s e ,  d r y  
Sand, f i n e -  t o  medium-grained,  brown t o  m u l t i c o l o r e d ,  

some heavy m i n e r a l s  
Sand,  fine-,medium-, and c o a r s e - g r a i n e d ,  brown t o  m u l t i -  

c o l o r e d ,  some f i n e  t o  medium g r a v e l ,  water  a t  11.5 f e e t  
S i l t ,  s a n d y ,  g r a y  
S i l t ,  c l a y e y  a l t e r n a t i n g  wi th  sandy  l a y e r s  ( v a r v e d )  

Well GM-29 

Sand,  f i n e -  t o  c o a r s e - g r a i n e d ,  t r a c e  f i n e  b l a c k  g r a v e l  ; o r a n g e  
brown t o  brown; l o o s e ,  wet a t  1 0  f e e t  

Sand, medium t o  c o a r s e - g r a i n e d ,  t r a c e  o f  f ine -g ra ined ,b rown,  
a n g u l a r ,  wi th  heavy m i n e r a l s  

Sand, s i l t y ,  brown t o  g r a y  w i t h  o c c a s i o n a l  c l a y  and siLt 
l a y e r s ,  

S i l t ,  s a n d y ,  brown and g r a y ,  s o f t ,  m o i s t ,  some c l a y  Layers  
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Depth ( f e e t )  Desc r ip t i on  

Well GM-30 

Loam, sandy,  brown, t r a c e  of  g r a v e l  
Sand, f i ne -  t o  coarse-grained with black heavy mine ra l s ,  

t r a c e  of  g r a v e l  wet a t  10  f e e t  

Well GM-31 

Macadam and g r a v e l  founda t ion ,  gray t o  black 
F i l l ,  sandy,  brown, l o o s e  
Loam, s i l t y ,  sandy,  dark brown, some n a t u r a l  o rgan ic  ma t t e r ,  

t r a c e  of g r a v e l  f i l l  a t  3  f e e t  
Sand, f i n e -  t o  medium-grained, some coarse-gra ined ,  orange- 

brown grad ing  t o  " s a l t  and pepper ,"  l e n s e s  of sand con- 
t a i n i n g  heavy mine ra l s ,  t r a c e  of g r a v e l  i n  l a y e r s ,  wet a t  
10 f e e t  

S i l t ,  sandy,  c layey  a t  base,  gray-brown, varved,  moist  

Well GM-32 

1, Macadam and 'gravel  foundat ion ,  gray t o  black 
F i l l ,  g r a v e l ,  sand ,  n a t u r a l  o r g a n i c  ma t t e r  

L 
Sand, f i n e - ,  medium-, and coarse-gra ined ,  brown, some f i n e  

rounded g r a v e l ,  heavy mine ra l s  p r e sen t  th roughout ,  wet 
a t  9 f e e t  

Well GM-33 

1:: 
i' Macadam and g r a v e l  foundat ion  

F i l l ,  g r a v e l ,  sand ,  n a t u r a l  o rgan ic  ma t t e r  
Sand, f i n e - ,  medium-, and coarse-grained,orange-brown, 

heavy minera l s  p r e s e n t ,  t r a c e  of  g r a v e l ,  wet a t  9 f t  
S i l t ,  sandy ,  some c l a y ,  brown, varved,  moist  
Clay, s i l t y ,  q ray ,  p l a s t i c  

I * 
I<. 

Well GM-34 

Macadam and g r a v e l  foundat ion  
Sand, f i n e -  t o  medium-grained, brown-black, some n a t u r a l  

o rgan ic  m a t t e r ,  t r a c e  of heavy mine ra l s  

I:: Sand, medium- t o  coarse-gra ined ,  t a n ,  mois t ,  t r a c e  of heavy 
- mine ra l s ,  some coa r se  g r a v e l  between 14 and 18 f e e t ,  

wet a t  10 f e e t  
I 
*'?> S i l t ,  sandy,  brown 
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Wel l  GM-35 

Macadam and g rave l  foundat ion  
Sand, f i n e -  t o  medium-grained, brown, some rock  fragments 
Loam, sandy, s i l t y ,  b lack ,  n a t u r a l  organic mat te r ,  d r y  
Sand, f i n e - ,  medium-, and coarse-grained, orange-brown, 

some heavy minera ls ,  t r a c e  o f  g rave l ,  wet a t  10 f e e t  
S i l t ,  gray-brown, varved w i t h  sand and c l a y ,  mo is t  

Depth ( f e e t )  



LWGERAGHTY 
416, MILLER, INC. 

w e r o u n d -  Worrr Consulronrs 

WELL CONSTRUCTION LOG 

Measuring Point is Top ot 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Project N360FS1 well GM-36 
TownlCity F o r t  Edward 

County Washington state New York 

Permit No. 

Land-Surface Elevation 

and Datum feet 0 surveyed 

0 estimated 

Installation Dates(s) 3-18-85 

Drilling Method Auger 

Drilling Contractor P a r r a t  W0l f f 

Drilling Fluid - 
Development Techniques(s) and Date@) 

Fluid Loss During Drilling gallons 

Water Removed During Development gallons 

Static Depth to Water feet below M.P. 

Pumping Depth to Water feet below M.P. 

Pumping Duration hours 

Yield QPm Date 

Specific Capacity gpmlft 
Wellpurpose Mon i to r i ng  

Prepared by B r i a n  A. Blum 



- AWGERAGHTY 
Av& MILLER, INC. 

m ~ r o u n d -  Warcr Consulranrs 

.I 

SAMPLUCORE LOG 
C BoringIWell G"- 37 ProjectlNo. N360FS1 Page d 1 

Site Drilling Drilling 
-tion G.E. F o r t  Edwards Started Completed 

I 

Total Depth Drilled (feet) 

8 
Type of Sample1 

Hole Diameter (inches) Coring Device spl  i t  spoon 
I 

Length and Diameter 
o f ~ r i n g w c e  2-inch diameter 2 f t  spl  i t  spoon Sampling Interval 5 feet 

LI Drilling Fluid Used None Drilling Method auger 
Drilling 
Contractor Parra t Wol f f  Driller A1 Beck Helper l y  
Prepared Br ian  A. Blum Hammer 140 Hammer 30 - BY W e i g h t  Drop inches 

1 
- 
3 

10 

4- 5 
5-4 
5-7 

12-12 
9-7 
4-4 

Sand, medi um t o  coarse; brown, we1 1 sor ted  
Sand, medium t o  coarse; brown, w e l l  sorted-, 
moist,  compact 

Sand, medium t o  coarse; brown w e l l  so r ted  ' 
C 1 a ~  gray t i a h t l v  c w a c t  

3 

7 

12 

I 
1: 5 

- 

1.5 - - 



A WGERAGHTY 
4161 MILLER, INC. 

m ~ r o u n d -  Wortr Consulronrs 

WELL CONSTRUCTION LOG 

j N360FS1 well GM-37 

TowdCity For t  Edward 

county Washinqton State- 

Permit No. 

Land-Surface Elevation 

and Datum feet surveyed 

estimated 

Installation Date@) 
3-19-85 

Drilling Method auger  
Drilling Contractor Parra  t Wol ff 

Drilling Fluid - 
Development Techniques@) and ~ate(s) 

fluid Loss During Drilling gallons 

Water Removed During Development gallons 

Static Depth to Water feet below M.P. 

Pumping Depth to Water feet below M.P. 

Pumping Duration hours 

Yield QPm Date 

Specific Capacity g ~ m l f t  

Well Purpose Moni t o r i n a  

Remarks 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Prepared by Brian A. Blum 
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. w ~ r o u n d -  H.'artr Conrulranrs 

SAMPLUCORE LOG 
.L BoringlWell G"-38 ProjectlNo. N380FS1 1 P a g e .  of 1 

Site Drilling 
G.E., F o r t  Edward Drilling 

Location Started Completed 
I 

Total Depth Drilled (feet) 

8 
Type of Sample1 

Hole Diameter (inches) Coring Device s p l i t  spoon - - 
Length and Diameter 
of Coring Device 2- inch diameter 2 f t  s p l i t  spoon Samplinglnterval 5 feet 

w Drilling Fluid Used None Drilling Method auger 
Drilling 
Contractor P a r r a t  Wol f f  Driller A1 Beck Helper H o l l y  

L Prepared Br ian  A. Blum Hammer Hammer 
BY A_ Weight I 40 Drop 30 inches 

m --m (feet bdow hnd wlface) core 
W k  

Prrwsursa 

F m  To (tba) hdws 
-vey -psre 

II) 

I 

1 

5 

10 

3 

7 

12 

2 

2 

2 

3- 3 
5-3 
3-4 
6- 5 
1-2 
3-4 

Sand, medium, s i l  t y  on top, w e l l  sor ted  
Sand, medium; brown, we l l  so r ted  

Sand, medium t o  coarse; brown, w e l l  so r ted  

Thin lense o f  sand a t  top 
Clay; qray and compact 



A WGERAGHTY 
A *&f MILLER. INC. 

a ~ r o u n d -  Warw Consulranrs 

WELL CONSTRUCTION LOG 

TownlCity F o r t  Edward 

aun ty  Wash i nq ton  S t a t e s  

Permit No. 

Land-Surface Elevation 

and Datum feet 17 surveyed 

17 estimated 

Installation Dates@) - - 
Drilling Method a l l a ~ r  

Drilling Contractor P a r r a t  Wol ff 
Drilling Fluid - 

- 

Development Techniques(s) and Date@) 

Fluid Loss During Drilling gallons 

Water Removed During Development gallons 

Static Depth to Water feet below M.P. 

Pumping Depth to Water feet below M.P. 

Pumping Duration hours 

Yield QPm Date 

Specific Capacity g~ml f t  
Well Purpose Moni t o r i  ng 

Remarks 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Prepared by B r i a n  A. B l u m  



-- A WGERAGHTY 
A*& MILLER, INC. 

w e r o u n d -  W0rrr Consul~onrs 

I 

SAMPLUCORE LOG 
BoringlWel~ GM-39 ProjectlNo. N 360FSl i  cC Page 1 of 1 
Site Drilling Drilling 
~ocation G.E. F o r t  Edward started 9:oo Completed 9: 30 

v 
Total Depth Drilled 8.5 (feet) 

Type of Sample/ 
Hole Diameter 8 (inches) Coring Device s p l i t  S D O O ~  

.I Length and Diameter 
of Coring Device 2- inch  d i a w t e r  , 2 f t- S D ~  i t  Spoon -Sampling Interval 5 feet 

7 . -  

I Drilling Fluid Used None Drilling Method auger 
Drilling 
Contractor Par ra  t Wol f f Driller Beck Helper H o ~  IY 
Prepared B r i a n  A. Blum. 

Hammer Hammer 
I) BY Weight 14' Dmp 30 inches 

%mpk/c- D.pth Thd+ybNllk 
(tsst b d o w  hnd ruffece) Corn Pressurn or 

From 
-ey -P-6 

To (fd) lnclw8 SM19k/*[kaa(ptkn 

1 3 2 3- 3 Sand, medium t o  coarse; brown, w e l l  s o r t e d  
5-8 

5 7 2 2- 5 Sand, medium t o  coarse; brown, w e l l  s o r t e d  
4-4 S i l t  o r  w i t t y  weathered shale,  q rav  corn- 

p a c t  



WELL CONSTRUCTION LOG 

project N360FS1 Well (34-39 

TownlCity For t  Edward 
munw Washington state New York 

Permit No. 

Land-Surface 'Elevation 

and Datum feet 0 surveyed 

0 estimated 

Installation Dates@) 3-20-85 

Drilling Method auqer 

Drilling Contractor Par ra t  Wol f f  
Drilling Fluid - 
Development Techniques(s) and Date@) 

Fluid Loss During Drilling gallons 

Water Removed During Development gallons 

Static Depth to Water feet below M.P. 

Pumping Depth to Water feet below M.P. 

Pumping Duration hours 

Yield g Pm Date 

Specific Capacity gPm/ft 
Well purpose Moni tor ing 

Measuring Point is Top of 
Well Casing Unless Otherwise 
Noted. 

'Depth Below 
Land Surface 

Prepared by B r i an  A Rl~lm 



D e s c r i p t i o n  

RECOVERY WELL: 

Macadam and p a r k i n g  l o t  foundat ion  

Sand, f i n e -  t o  medium-grained g rad ing  coarser  wi th  
depth, medium- t o  very  coarse-grained a t  10 ft.; 
w i t h  m u l t i s i z e d  rounded t o  subangular g r a v e l  
and cobbles from 15 t o  21 ft; l i g h t  brown t o  
m u l t i c o l o r e d ,  loose,  d r y  a t  t o p  t o  wet a t  base. 

Clay,  s i l t y ;  varved; brown t o  grey-brown. 

Depth 
( feet  > 





A.3.2 Off-site Soil Borings 

A-3-22 

Lalvler, h la tnsky  r 3  S k e l l v  Engineers 





Table 2. Boring Log ( o f f - s i t e ) ,  General E l e c t r i c ,  Fo r t  Edward, New York. 
w 

Core 
Recovery 

.I, Borinq Locat ion ( f e e t )  Sample Desc r ip t i on  Comments 

Adj. Sp r ing  #3 0 - 1  Clay ,  l i g h t  brown 

(II 
1 - 2  Clay ,  l i g h t  brown 
2 - 5  Clay ,  l i g h t  brown Water a t  3 f e e t .  
5 - 6  Clay ,  l i g h t  brown - gray  
6 - 7  Clay,  l i g h t  brown - gray 

m 7 - 9  Clay ,  gray 
9 - 12  Clay ,  gray Maximum e x t e n t  o f  

hand auger  

Adj. Brook a t  
Marion S t r e e t  0 - 4  

4 - 7.5 
7.5 - 12  

Adj. Sp r ing  #l  
a s  i t  pas se s  
under R R  t r a c k s  0 - 1  

1 - 2  
2 - 3  

;\\d i ~ d  
Adj.- 
and R R  t r a c k s  0 - 2  

2 - 7.5 

Adj. t o  P i c k e t t  
and Beverly S t r e e t s  0 - 4.5 

Clay ,  s i l t y ,  gray 
Clay ,  s i l t y ,  gray 
Clay,  s i l t y  

Water a t  3 f e e t  

Sand, f i n e  and s i l t y ,  brown 
Sand, f i n e  and s i l t y ,  brown 
Sand, f i n e  and s i l t y ,  brown, Unable t o  i n c r e a s e  

p i e c e s  of weathered s h a l e  p e n e t r a t i o n  

Sand, medium t o  coa r se ,  loamy 
Sand, medium t o  coa r se ;  brown, 

well s o r t e d  Moist a t  7 f e e t  

Sand, s i l t y  c l a y ,  and weathered 
s h a l e ,  compact and dense 



D e s c r i ~ t  i o n  

GEOLOGIC LOGS FOR SOIL BORING LOCATIONS 
ALDNG WILLIAMS BROOK 

L o c a t i o n  No. 1 ( eas t  s i d e  o f  ~ o n d )  

Sand, f i n e  t o  medium, s i l t y ,  gray 
Clay, gray; some sand 
Clay, g ray  
R e f u s a l  

L o c a t i o n  No. 2  ( eas t  s i d e  of  brook - oppos i t e  G r i f f i n  Avenue Sp r i ng )  

C lay  
Re fusa l  

L o c a t i o n  No. 3 (eas t  s i d e  o f  brook - oppos i t e  Sp r i ng  No. 2 )  

C lay  0 -12 



A.3.3 Soil  Borings From Northwest Corner 

A-3-25 

Lawler, XIatusky 6? Skel ly  Engineers 





AWGERAGHTY . 
AVEIMILLER, INC. 

m ~ r o u n d -  M'arrr Consulranrs 

SAMPLEKORE LOG 
w Boring/Well B- 1 Pro~ect/No. N360FS1 Page 1 1 - 

Site Drilling Drilling 
~ocation G. E. , F o r t  Edward started 12:30 completed I t 3 0  

I 

Total Depth Drilled 10 
(feet) 

Type of Sample1 
Hole Diameter 8 (inches) Coring Device s p l i t  spoon 

I 
Length and Diameter 
of Coring Device 2- inch  d iameter  2 f t  s p l i t  spoon Samplinglnterval cont inuousfeet  

L Drilling fluid Used None Drilling Method auq e r  
Drilling 
Contractor P a r r a t  Wol f f oriller A1 Beck Helper - H o l l y  
Prepared B r i a n  A. Blum Hammer 140 Hammer 30 

(I BY Weight Drop inches 

0 - 
2 4 2 18-10 Shale, weathered and crushed, g ray -b l  ack 

20-15 Sand, coarse; brown, w e l l  s o r t e d  

4 

6 

8 

6 

8 

10 

5.. 

1 

2 

5-2 5-5 
5-3 
4- 9 

16-16 
10-12 

Shale, weathered s r a v  t o  b l a c k  
Sand, coarse, brown, we1 1 s o r t e d  
Shale and cl a!. a ray  

Sand, coarse; brown, w e l l  s o r t e d  



- AWGERAGHTY 
A*&? MILLER, INC. 

 round- U'arrr Consulrants 

GM 
SAMPLUCORE LOG 

BoringlWeN B-2 ProjectlNo. N360FS1 Page 1 o f 1  

Site G.E., F o r t  Edward Drilling 1 : 50 Drilling 2: 50 
Location Started Completed 

Total Depth Drilled 12 (feet) 
Type of Sample1 

Hole Diameter 8 (inches) Coring Device s p l i t  spoon 
Length and Diameter 
of Coring Device 2 - i  nch d iameter  2 f t spl  i t spoon Sampling Interval cont inuous feet 

Drilling fluid Used None Drilling Method auqer 
Drilling 
Contra& Parra t Wol f f Driller A1 Beck Helper H o l l y  
Prepared Hammer Hammer 
BY B r i a n  A. Blurn Weight 140 Drop 30 inches 

w-m TlmdHydmulk 
(bet bekw hnd surface) - Pmss4Jrs or 

Recovery BkwapsrB 
Frwn To (fsa) hdwa 



Av&' MILLER, INC. 
m ~ r o u n d -  H brcr Consulronrs 

GM 
SAMPLUCORE LOG 

BoringIWell B- 3 ProjectINo. page 1 of 1 
Site 

G . E . ,  Fort Edward Drilling Drilling 
Location Started Completed 

4.5 Total Depth Drilled (feet) 
Type of Sample1 

Hole Diameter 8 (inches) Coring Device s p l i t  spoon 
Length and Diameter 
&Coring Deice 2 - i  nch diameter 2 f t spl i t  spoon sampling lntervd continuous feet 

Drilling Fluid Used none Drilling Method auger - 

Drilling 
Contractor Parrat  Wol f f  Driller A1 k c k  Helper HO1 l y  
Prepared Hammer Hammer 
BY Brian A.  Blum Weight 140 Drop 30 inches 

s.mp(d-w T l q r w l i c  
(tea be+ow bnd st~faca) cam Pressure or 

Recovccy Blowa per 6 
From To (f-4 hcher 

0 

2 

4 

2 

3 

4.5 

2 - 

. 5 .  

.5 

14-12 

22-50 

4 6 

Sand, med~um, s i l t ,  clay and crushed rock 
Crushed rock, shale 

Sand and s i l t  w i t h  crushed rock, shale  

Refusal a t  5 f t  w i t h  auger shale  

A-3-28 . 
































































































































































































































































































































































































































