
MALCOLM PIRNIE. INC. 
ENVIRONMENTAL ENGINEERS, SCIENTISTS & PLANNERS 

May 31, 1990 

R i cha rd  Br ickwedde, Esq. 
Regional  A t t o r n e y  
New York S t a t e  Department o f  

Env i ronmenta l  Conservat ion 
615 E r i e  Bou levard  West 
Syracuse, NY 13204-2400 

Re: NESCO Produc ts  Recovery We l l ,  Conk l i n ,  NY 

Dear M r .  B r i  ckwedde: 

On b e h a l f  o f  Sav in  Co rpo ra t i on ,  Malcolm P i r n i e  i s  hereby p e t i t i o n i n g  t h e  
NYSDEC f o r  a  change i n  s t a t u s  o f  t h e  o p e r a t i o n  o f  t h e  ground wate r  
t r e a t m e n t  system l o c a t e d  a t  Sav in ' s  f a c i l i t y  i n  C o n k l i n ,  New York. I n  
accordance w i t h  t h e  Ap r i  1  , 1985 Order-on-Consent (No. 7-0490) ,  t h e  
r e c o v e r y  we1 1  was t o  opera te  a t  a d ischarge  r a t e  o f  400 g a l  l o n s  pe r  m inu te  

& P m ) - l l W h e  a v e r & g 9 ~ n s a L l - J & . t . & h l n r o e t h a n e  (TCA) and 
t r i c h l o r o e t h y l e n e  (TCE) i n  t h e  a q u i f e r  a r e  each determ_ined t o  be l e s s  t 6an  
5 ppb, w i t h  t h e  maximum concen&.ration n o t  t o  exceed 10 ppb. I n  January 

7'99U, we i n to rmed  you o t  t h e  recove ry  we1 1  ' s  1  i m i t a t i o n  7'n p r o v i d i n g  a  
s u s t a i n e d  d i scha rge  o f  400 gpm, based upon a n a l y s i s  o f  a  l o n g - t e r m  pumping 
t e s t  conducted on t h e  w e l l  by Malcolm P i r n i e  i n  December 1989, a f t e r  w e l l  
r e h a b 5 l i t a t i o n  and redevelopment. A t  t h a t  t ime  Malcolm P i r n i e  es t ima ted  
t h e '  l o n g - t e r m  s u s t a i n a b l e  y i e l d  o f  t h e  w e l l  t o  be 200 t o  250 gpm. As 
o u t l i n e d  i n  a  conve rsa t i on  w i t h  M r .  Mar io  N i r c h i  w i t h  Malcolm P i r n i e  on 
January  4 ,  1990, Sav in  would need t o  p r o v i d e  t e c h n i c a l  documentat ion and 
j u s t i f i c a t i o n  t o  t h e  NYSDEC p r i o r  t o  r educ ing  t h e  d i s c h a r g e  o f  t h e  w e l l .  

We have compi led  hydrogeo log ic ,  chemical  and w e l l  per formance d a t a  which 
docurr~ents t h e  recove ry  we1 1  ' s  performance and t h e  d i s t r i b u t i o n  o f  TCA and 
TCE i n  t h e  a q u i f e r  s i nce  i n i t i a t i o n  o f  t h e  ground wa te r  t r ea tmen t  system. 
As p resen ted  , i n  t h e  a t t ached  r e p o r t ,  t e c h n i c a l  j u s t i f i c a t i o n  and 
s u p p o r t i  ng documentat ion a r e  p r o v i d e d  f o r  r educ ing  t h e  d i  scharge r a t e  f rom 
400 gpm- t o  a  s u s t a i n a b l e  d i scha rge  r a t e  capable o f  c a p t u r i n g  ground wate r  
con ta i r i i , ng  f i v e  p g / l  o r  more, o f  TCA and TCE and, m i n i m i z i n g  we1 1  shutdown 
and' f r e q u e n t  r e h a b i  1  i t a t i o n .  

We r e q u e s t  t h e  NYSDEC rev iew  t h e  a t t ached  r e p o r t ,  approve t h e  proposed 
pumping t e s t  and, con t i ngen t  upon t h e  r e s u l t s ,  mod i fy  t h e  Order-on-  
Consent whereby t h e  recovery  w e l l  can d i scha rge  a t  a  r a t e  o f  l e s s  t han  400 
gpm, u n t i l  pumping i s  terminated.  We would apprec ia te  your rev iew o f  t he  
r e p o r t  a t  y o u r  e a r l i e s t  convenience, and would welcome t h e  o p p o r t u n i t y  t o  
d i s c u s s  t h i s  m a t t e r  w i t h  you and y o u r  s t a f f .  

FOUR CORPORATE PLAZA WASHINGTON AVENUE EXTENSION ALBANY, NY 12203 518-869.7257 TELEX 137364 



Mr. Mario Nirchi 
N Y  SDEC 
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I f  you have any ques t ions  o r  r equ i re  add i t iona l  informat ion ,  p lease  fee l  
f r e e  t o  c a l l  me o r  Ken Goldstein a t  our Albany o f f i c e  a t  (518) 869-7257. 

Very t r u l y  yours ,  

MALCOLM PIRNIE. INC. 

G .  David Knowles, P.E.,  L.S. 
Senior  Associate 

Enclosure 

cc:  Joan Cleveland, Esq. 
J e r r y  Ransford 
Thomas Suozzo, NYSDEC Region 7 
Mario Nirchi ,  NYSDEC Region 7 



PUMPING RATE DETERM I NAT TON 

NESCO Products ,  Recovery Well 
Conkl i n ,  New York 

Dur ing  1989, t h e  y i e l d  from t h e  recove ry  w e l l  a t  t h e  Nesco Produc ts  

f a c i l i t y ,  now owned by Sav in  corpora ti or^ l o c a t e d  i n  Conkl  i n ,  New York 

decreased t o  a  r a t e  o f  l e s s  than  t h e  400 g a l l o n s  pe r  m inu te  (gpm). T h i s  

i s  t h e  r a t e  o f  removal  as r e q u i r e d  i n  t h e  Order-on-Consent executed 

between Savi n  C o r p o r a t i  on and New York S t a t e  Department o f  Env i ronmenta l  

Conserva t ion ,  d a t e d  A p r i l  5, 1 9 8 5 .  I n  November, 1 9 8 9  t h e  w e l l  w a s  

c h e m i c a l l y  t r e a t e d  and redeveloped.  The pump i n  t h e  w e l l  was a l s o  

r e p l a c e d .  The w e l l  was b e l i e v e d  t o  have become encrus ted ,  due t o  t h e  

pumping wate r  l e v e l  be i ng  drawn i n t o  i t s  upper screened p o r t i o n .  T h i s  

caused h i g h e r  en t rance  v e l o c i t i e s ,  g r e a t e r  t u r b u l e n c e  and i n  t u r n  

e n c r u s t a t i o n .  The c o n s t r u c t i o n  d e t a i l s  o f  t h e  r ecove ry  w e l l  a re  shown i n  

F i g u r e  1. 

S ince p e r i o d i c  r e h a b i l i t a t i o n  o f  t h e  recovery  w e l l  r e q u i r e s  t h e  

ground' water  treatment system t o  be i n a c t i v e  t e m p o r a r i l y  and i s  c o s t l y ,  

f r e q u e n t  r e h a b i l  i t a t i o n  shou ld  be avoided, i f  p o s s i b l e .  By pumping t h e  i 
r e c o v e r y  w e l l  a t  a  reduced r a t e ,  t h e  need f o r  w e l l  r e h a b i l i t a t i o n  shou ld  

d 

be' s i g n i f i c a n t l y  reduced, A1 so, s i n c e  t h e  t r ea tmen t  system has been i n  

o p e r a t i o n  s i n c e  J u l y ,  1988, i t  may no l o n g e r  be necessary  t o  w i thd raw a t  

a  r a t e  o f  400 gpm f rom t h e  a q u i f e r  i n  o r d e r  t o  have an e f f e c t i v e  

contami n a r ~ t  c o n t r o l  system. 

I,n o r d e r  t o  de te rm ine  i f  t h e  recove ry  w e l l  c o u l d  ope ra te  a t  l e s s  than  

400 gpm and meet t h e  requ i rements  o f  t h e  e x i s t i n g  Order-on-Consent ,  two 

c o n d i t i o n s  were necessary  i n  o r d e r  t o  accompl ish t h e  o b j e c t i v e s  o f  t h e  

p r o j e c t .  F i r s t ,  t h e  r e c o v e r y  w e l l  shou ld  opera te  a t  a  r a t e  s u f f i c i e n t  t o  

c a p t u r e  t r i c h l o r o e t h a n e  (TCA) and t r i c h l o r o e t h y l e n e  (TCE) f r o m  t h e  

e x i s t i n g  ground w a t e r  a t  c o n c e n t r a t i o n s  o f  f i v e  p g / l  ( ppb ) .  The Order -  

on-Consent r e q u i r e s  t h a t  t h e  t r ea tmen t  system (packed c o l  umn) rema in  i n  

a  s tandby o p e r a t i o n a l  mode u n t i l  TCA and TCE c o n c e n t r a t i o n s  i n d i v i d u a l l y  

average f i v e  p g / l  i n  t h e  a q u i f e r  w i t h  t h e  maximum c o n c e n t r a t i o n  o f  an 

i n d i v i d u a l  pa ramete r  n o t  t o  exceed t e n  p g / l  . A1 so, q u a r t e r l y  sampl i n g  and 

o p e r a t i o n  o f  t h e  r e c o v e r y  w e l l  can be d i s c o n t i n u e d  when TCA and TCE 
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c o n c e n t r a t i o n s  i n d i v i d u a l l y  average l e s s  t h a n  f i v e  p g / l ,  w i t h  t h e  maximum 

c o n c e n t r a t i o n  o f  an i n d i v i d u a l  pa ramete r  n o t  t o  exceed t e n  p g / l .  
-- - 

C a p t u r i n g  g round  w a t e r ,  w h i c h  c o n t a i n s  a p p r o x i m a t e l y  f i v e  p g / l  o r  more o f  

TCA and TCE, w i l l  c o n t i n u e  t o  c l e a n  up t h e  a q u i f e r  so t h a t  t h e s e  g o a l s  can 

be ach ieved .  Second, t h e  r e c o v e r y  w e l l  s h o u l d  o p e r a t e  a t  a  r a t e  w h i c h  

e l  i m i n a t e s  o r  m i n i m i z e s  d r a w i n g  down t h e  pumping w a t e r  l e v e l  i n t o  t h e  w e l l '  

sc reen .  

I n  o r d e r  t o  d e t e r m i n e  t h e  c a p t u r e  zone p roduced  b y  pumping t h e  

r e c o v e r y  w e l l  a t  a  s p e c i f i c  r a t e ,  knowledge o f  t h e  a q u i f e r ' s  

c h a r a c t e r i s t i c s  was n e c e s s a r y .  A l o n g - t e r m  pumping t e s t  was conduc ted  by  

Ma lco ln l  P i r r ~ i e  t o  d e t e r m i n e  t h e  a q u i f e r ' s  c h a r a c t e r i s t i c s .  The pumping 

t e s t  was c o n d u c t e d  f r o m  December 8,  1989, when pumping was r e - i n i t i a t e d  

f o l l o w i n g  w e l l  redeve lopmen t ,  u n t i l  J a n u a r y  24, 1990. On J a n u a r y  24, 

1990, t h e  pumping sys tem was s h u t  down t o  r e p a i r  t h e  t r e a t m e n t  system. 

From December 8,  1989 t o  J a n u a r y  24, 1990, t h e  d i s c h a r g e  f r o m  t h e  r e c o v e r y  

w e l l  was m a i n t a i n e d  a t  400 gpm f 10 gpm. 

A  t ime-drawdown c u r v e  f o r  t h e  pumping o f  t h e  r e c o v e r y  w e l l  i s  

p r e s e n t e d  i n  F i g u r e  2. The t ime-drawdown c u r v e  e x h i b i t s  t h r e e  d i s t i n c t  

l i m b s  o r  segments.  Each s u c c e s s i v e  l i m b  has a  g r e a t e r  s l o p e  t h a n  t h e  

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

A l s o  shown i n  F i g u r e  2  i s  t h e  c o n s t r u c t i o n  o f  t h e  u p p e r  p o r t i o n  o f  t h e  

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

comp le ted .  The u p p e r  screened s e c t i o n  (0 .060 and 0.030 i n c h  s l o t )  o f  t h e  

w e l l  i s  open t o  sand and g r a v e l  w i t h  some f i n e  sand and s i l t .  T h i s  sand 

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

g r a v e l .  The l o w e r  sc reened  s e c t i o n  (0 .010 i n c h  s l o t )  i s  s e t  i n  t h i s  

f i n e r - g r a i n e d  m a t e r i a l .  Based on t h e  d e s c r i p t i o n  o f  t h e s e  m a t e r i a l s ,  t h e  

u p p e r  u n i t  i s  l i k e l y  t o  have a  h i g h e r  h y d r a u l i c  c o n d u c t i v i t y  and p r o v i d e  

most  o f  t h e  w a t e r  t o  t h e  r e c o v e r y  w e l l .  P r i o r  t o  a c t i v a t i n g  t h e  r e c o v e r y  

w e l l  o n  December 8 ,  1989, t h e  s t a t i c  w a t e r  l e v e l  was a t  e l e v a t i o n  834.51 

f e e t  above m s l ,  w h i c h  means a p p r o x i m a t e l y  e i g h t e e n  f e e t  o f  t h e  c o a r s e r -  

g r a i n e d  upper  u n i t  was s a t u r a t e d .  

A n a l y s i s  o f  t h e  t ime-drawdown d a t a  e x t e n d i n g  f r o m  t h e  s t a r t  o f  t h e  

pumping t e s t  t o  2,000 m i n u t e s  (1.4 days)  o f  pumping i n d i c a t e s  a  change i n  

drawdown o f  0.60 f e e t  p e r  l o g  c y c l e  and a  c a l c u l a t e d  t r a n s m i s s i v i t y  o f  



approx imate ly  175,000 gpd / f t .  T h i s  t r a n s m i s s i v i t y  r e f l e c t s  t h e  a q u i f e r ' s  

p o t e n t i a l  when approx imate ly  t w e l v e  and o n e - h a l f  f e e t  o r  more o f  t h e  

coa rse r -g ra ined  upper u n i t  i s  s a t u r a t e d .  Dur ing  t h i s  p o r t i o n  o f  t h e  

pumping t e s t ,  t h e  s a t u r a t e d  t h i c k n e s s  o f  t h e  coa rse r -g ra ined  upper  u n i t  

was reduced f rom e igh teen  t o  t w e l v e  and o n e - h a l f  f e e t ,  o r  by 30 p e r c e n t .  

The t ime-drawdown da ta  f o r  t h e  p e r i o d  f rom 2,000 minu tes  (1 .4  days)  

t o  15,000 minutes (10.4 days) \shows a  g r e a t e r  r a t e  o f  drawdown w i t h  t ime ,  

and may be due t o  a  combinat ion o f  a t  l e a s t  two f a c t o r s .  The coarse-  

g r a i n e d  upper u n i t  was s i g n i f i c a n t l y  dewatered d u r i n g  t h i s  i n t e r v a l .  

Du r i ng  t h i s  p e r i o d ,  i t s  i n i t i a l  s a t u r a t e d  t h i ckness  ( e i g h t e e n  f e e t )  was 

reduced by 30 t o  44 percen t .  A lso ,  t h e  s o u t h e r l y  e x t e n t  o f  t h e  a q u i f e r  

i s  b e l i e v e d  t o  be l i m i t e d  as i t  p inches  o u t  where b e d r o c k - c o n t r o l l e d  h i l l s  

r i s e  away f rom t h e  Susquehanna R i v e r .  The increased r a t e  o f  drawdown may 

be r e l a t e d  t o  t h i s  boundary c o n d i t i o n .  

The t ime-drawdown da ta  f o r  t h e  p e r i o d  f rom 15,000 minu tes  (10 .4  days) 

t o  40,000 minutes (27.8 days) i s  aga in  s teeper  t h a n  t h e  p r e v i o u s  

i n t e r v a l s .  T h i s  appears t o  be due t o  con t inuous  pumping o f  t h e  recove ry  

w e l l  a t  400 gpm, which caused t h e  pumping water  l e v e l  t o  e n t e r  t h e  uppe r *  

screened s e c t i o n  o f  t h e  w e l l  . E r r a t i c  wa te r  1  eve1 s  were recorded  nea r  the.  

end o f  t h e  t e s t ,  f rom January 11 t h rough  January 24, 1990. The causes o f  

t h i s  v a r i a b i l i t y  a r e  u n c e r t a i n ,  b u t  may r e l a t e  t o  p r e c i p i t a t i o n  even ts  and - 
changes i n  t h e  d ischarge  o f  t h e  Susquehanna R i v e r .  F i g u r e  3  i l l u s t r a t e s  

t h e  d a i l y  d i scha rge  o f  t h e  Susquehanna R i v e r  a t  t he  Conk l in ,  New York U.S.  

Geo log ica l  Survey gaging s t a t i o n  d u r i n g  t h e  pumping t e s t .  The d i scha rge  

o f  t h e  Susquehanna R i ve r  r ose  f rom 3,660 cub i c  f e e t  p e r  second ( c f s )  on 

January 17, 1990 t o  11,400 c f s  on January 19, 1990. The r i s e  i n  t h e  

r e c o v e r y  w e l l ' s  water  l e v e l  may be due i n  p a r t  t o  d i r e c t  r echa rge  o f  

p r e c i p i t a t i o n  which caused t h e  h i g h e r  f l o w s  i n  t h e  R i v e r  and an i nc rease  

i n  bank s to rage  f rom t h e  R i v e r  d u r i n g  t h i s  pe r i od .  

I n  o rde r  t o  d e f i n e  t h e  h i s t o r i c  and p resen t  d i s t r i b u t i o n  o f  TCA, TCE 

and D i ch lo roe thane  (DCA) i n  t h e  ground water ,  e x i s t i n g  a n a l y t i c a l  da ta  

( f r o m  November 24, 1981 t o  January 24, 1990) were compi led  i n  Tab le  1. 

Tab1 e  1 i n d i c a t e s  t h a t  w h i l e  s h o r t - t e r m  d e v i a t i o n s  occur ,  t h e  genera l  

t r e n d  i n  a l l  m o n i t o r i n g  w e l l s  shows a  r e d u c t i o n  i n  TCA, TCE and DCA 

c o n c e n t r a t i o n s  w i th  t ime.  M o n i t o r i n g  w e l l  l o c a t i o n s  a r e  shown on P l a t e  
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TABLE 1 

GROUNDWATER QUALITY RESULTS 

MONITORING WELLS 1, 3A, 7B, 8 A  & 9 AND PACKED 
COLUMN INFLUENT AND EFFLUENT 

NESCO F a c i l i t y  
C o n k l i n ,  New Y o r k  

C o n c e n t r a t i o n  (ppb) 

WELL WATER 
WELL ELEV. 
NUMBER DATE TCA TC E  DCA (FT)  



TABLE 1 ( c o n t i n u e d )  

GROUNDWATER QUALITY RESULTS 

MONITORING WELLS 1, 3A, 7B, 8A 8 9 AND PACKED 
COLUMN INFLUENT AND EFFLUENT 

NESCO F a c i l i t y  
Conk1 i n ,  New York 

C o n c e n t r a t i o n  (ppb) 

WELL WATER 
WELL ELEV. 
NUMBER DATE TCA TC E DCA (FT) 



TABLE 1 ( c o n t i n u e d )  

GROUNDWATER QUALITY RESULTS 

MONITORING WELLS 1, 3A, 7B, 8A & 9 AND PACKED 
COLUMN INFLUENT AND EFFLUENT 

NESCO F a c i l i t y  
C o n k l i n ,  New Y o r k  

C o n c e n t r a t i o n  (ppb)  

WELL WATER 
WELL ELEV. 
NlJMBER DATE TCA TCE DC A (FT) 



TABLE 1 ( c o n t i n u e d )  

GROUNDWATER QUALITY RESULTS 

MONITORING WELLS 1, 3A, 78, 8A & 9 AND PACKED 
COLUMN INFLUENT AND EFFLUENT 

NESCO F a c i l i t y  
C o n k l i n ,  New Y o r k  

C o n c e n t r a t i o n  (ppb)  

WELL WATER 
WELL ELEV. 
NUMBER DATE TC A TC E DC A (FT) 
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TABLE 1  ( c o n t i n u e d )  

GROUNDWATER QUALITY RESULTS 

DATE 

E 
E 
E 
E 
E  
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E  
E 
E 

MONITORING WELLS 1 ,  3A, 7B, 8A & 9 AND PACKED 
COLUMN INFLUENT AND EFFLUENT 

NESCO Fac i  1  i t y  
Conk l in ,  New York  

Concen t ra t  i o n  (ppb) 

TC A TCE 

< 1 
< 1  
< 1 
< 1  
< l  
< 1  
< 1  
< 1  
< 1  
< 1  
< 1  
< 1  

8  
3 
3 
7  
1  
3 
4 
3 
5 
6 
6 
3 

< 1  
< 1 
< 1  
< 1  
< 1 
< 1  
< 1  
< 1  
< 1  



TABLE 1 ( c o n t i n u e d )  

GROUNDWATER QUALITY RESULTS 

MONITORING WELLS 1, 3A, 7B, 8A & 9 AND PACKED 
COLUMN INFLUENT AND EFFLUENT 

NESCO F a c i l i t y  
C o n k l i n ,  New York  

C o n c e n t r a t  i o n  (ppb) 

DATE TCA TC E DC A 

E 09/28/89 < 1 2 < 1 
E 10/05/89 < 1 < 1 < 1 
E 1 O/ 1 2/89 < 1 tl < 1 
E 10/20/89 < 1 < 1 < 1 
E 10/26/89 < 1 < 1 < 1 
E 11/02/89 < 1 < 1 tl 
E 11/09/89 < 1 < 1 < 1 
11/16/89 RECOVERY WELL SHUT DOWN FOR REHABILATION. 
E 11/21/89 < 1 < 1 < 1 
E 11/30/89 < 1 < 1 < 1 
E 12/07/89 < 1 < 1 < 1 
E 12/ 14/89 < 1 < 1 < 1 
E 12/ 19/89 < 1 < 1 < 1 
E 12/27/89 < 1 < 1 < 1 
E 01/04/90 < 1 < 1 < 1 
E 01/11/90 < 1 < 1 tl 
E 01/18/90 < 1 < 1 < 1 
E 01/24/90 < 1 < 1 tl 
02/01/90 SYSTEM SHUT DOWN FOR REPAIR OF BEARINGS I N  PACKED COLUMN 
E 02/08/90 < 1 < 1 < 1 
E 02/ 15/90 < 1 < 1 < 1 
E 02/22/90 < 1 < 1 < 1 
E 03/01/90 < 1 < 1 < 1 
E 03/8/90 < 1 < 1 < 1 
E 03/15/90 < 1 < 1 < 1 

1 T a b l e  r e p r e s e n t s  g r o u n d w a t e r  q u a l i t y  d a t a  o b t a i n e d  f r o m  t h o s e  w e l l s  
i n  t h e  v i c i n i t y  o f  t h e  NESCO F a c i l i t y  

2 I and E d e n o t e  i n f l u e n t  t o  and e f f l u e n t  f r o m  packed  column, 
r e s p e c t i v e l y  

3 - - -  i n d i c a t e s  a n a l y s i s  n o t  pe r fo r r r~ed  

4 N - Denotes  samp le  o b t a i n e d  by  NYSDEC 



1. I n  some i n s t a n c e s ,  f o r  example MW-I, TCA c o n c e n t r a t i o n s  have been 

reduced  by two  o r d e r s  o f  magn i tude .  F i g u r e s  4  t h r o u g h  8  i l l u s t r a t e  t h e  

c o n c e n t r a t i o n s  o f  TCA, TCE and DCA frorn F e b r u a r y  1989 t h r o u g h  January  1990 

i n  m o n i t o r i n g  w e l l s  1, 3A, 78, 8A and 9 .  I n  g e n e r a l ,  c o n c e n t r a t i o n s  have 

dec reased  d u r i n g  t h i s  p e r i o d .  

The c u r r e n t  d i s t r i b u t i o n  o f  TCA, TCE and DCA were e s t i m a t e d  b y  

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

( F e b r u a r y  9, 1989 t o  J a n u a r y  24, 1990).  F o r  pu rposes  o f  a v e r a g i n g ,  

c o n c e n t r a t i o n s  1  ess  t h a n  t h e  a n a l y t i c a l  method d e t e c t i o n  1  i m i  t s  (MDL) were  

assumed t o  r e p r e s e n t  c o n c e n t r a t i o n s  one h a l f  o f  t h e  MDL. P l a t e s  1, 2  and 

3 i l l u s t r a t e  t h e  average d i s t r i b u t i o n  o f  TCA, TCE and DCA r e s p e c t i v e l y .  

O f  t h e  t h r e e  compounds, TCA has t h e  h i g h e s t  c o n c e n t r a t i o n s  d o w n g r a d i e n t  

o f  t h e  r e c o v e r y  w e l l  and i s  t h e  1  i m i t i n g  compound i n  d e t e r m i n i n g  t h e  

e x t e n t  o f  a  c a p t u r e  zone. TCA c o n c e n t r a t i o n s  o f  f i v e  p g / l  appear  t o  

e x t e n d  d o w n g r a d i e n t  t o  a p p r o x i m a t e l y  m o n i t o r i n g  w e l l  c l u s t e r  7 .  

T h e r e f o r e ,  t h e  r e c o v e r y  w e l l  s h o u l d  be pumped so t h a t  i t s  c a p t u r e  zone 

e x t e n d s  t o  a p p r o x i m a t e l y  m o n i t o r i n g  w e l l  c l u s t e r  7 .  

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

g i v e n  r a t e ,  an a n a l y t i c a l  e q u a t i o n  f o r  d e t e r m i n i n g  c a p t u r e  zones was used.  

The d i s t a n c e  a l o n g  a  s l o p i n g  w a t e r  t a b l e  t o  t h e  s t a g n a t i o n  p o i n t  w h i c h  

d e f i n e s  t h e  d o w n g r a d i e n t  e x t e n t  o f  t h e  c a p t u r e  zone f o r  a  pumping w e l l  can 

be d e s c r i b e d  b y  t h e  f o l l o w i n g  e q u a t i o n  (Todd, 1980) :  

X, = Q , where 

27rT i 

Where X, = D i s t a n c e  t o  down g r a d i e n t  s t a g n a t i o n  p o i n t ,  f t  

Q = W e l l  d i s c h a r g e  r a t e ,  f t 3 /day  

T  = T r a n s m i s s i v i  t y ,  f t 2 /day  

i = H y d r a u l i c  g r a d i e n t  

.rr = 3.1416 

A,pumping r a t e  f o r  t h e  r e c o v e r y  w e l l  w h i c h  r e s u l t s  i n  a  c a p t u r e  zone 

w h i c h  encompasses m o n i t o r i n g  w e l l  c l u s t e r  7  can be c a l c u l a t e d  b y  

s u b s t i t u t i n g  known v a l u e s  as shown below: 

X,,, = D i s t a n c e  f rorn r e c o v e r y  w e l l  t o  m o n i t o r i n g  we1 1  c l u s t e r  7; 300 

f e e t .  
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SAVIN - NESCO 
MW-9 CONTAMINANT CONCENTRATIONS 

1 TCA 
1 - 

TCE , 
---a , 

' DCA 
.......A ....... i 

DATE A defaul t  value of  0.5 ppb was used for 
values of < I  .0 ppb. 

FIGURE 8 



( M o n i t o r i n g  w e l l  c l u s t e r  7  i s  a p p r o x i m a t e l y  on a  f l o w  1  i n e  

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

T  = 175,000 g p d / f t  = 23,000 f t 2 / d a y  

i = 0 .001  (based on s t a t i c  w a t e r  l e v e l s  i n  MW-3A and MW-7A on 

December 8, 1989 

300 = 0 
2 ~ r ( 2 3 , 0 0 0 ) ( 0 . 0 0 1 )  

R e a r r a n g i n g  and s o l v i n g  f o r  Q i n d i c a t e s  43,350 f t3 /day  o r  225 gprn i s  

t h e  r e c o v e r y  w e l l  pumping r a t e  w h i c h  i s  necessa ry  t o  c a p t u r e  g r o u n d  w a t e r  

i n  t h e  v i c i n i t y  o f  m o n i t o r i n g  w e l l  c l u s t e r  7. 

To v e r i f y  t h e  reasonab leness  o f  t h e  c a p t u r e  zone c a l  c u l  a t e d  a c c o r d i n g  

t o  Todd ( 1 9 8 0 ) )  a  s e m i - a n a l y t i c a l  g r o u n d  w a t e r  f l o w  model (USEPA, F e b r u a r y  

1 9 9 0 ) )  WHPA (We l lhead  P r o t e c t i o n  A rea )  was used. A q u i f e r  p a r a m e t e r s  

u t i l i z e d  i n  WHPA i n c l u d e d  t h e  f o l l o w i n g :  

Transmi  s s i v i  t y  = 175,000 g p d / f t  = 23,000 f t 2 / d a y  

S a t u r a t e d  T h i c k n e s s  = 50 f e e t  (based on r e c o v e r y  w e l l  l o g ,  F i g u r e  1 )  

P o r o s i t y  = 0.25 [ T y p i c a l  v a l u e  f o r  mixed sands and g r a v e l  ( F e t t e r ,  

1988) 1 
H y d r a u l i c  g r a d i e n t  = 0 .001 

A  r e c h a r g e  boundary  c o r r e s p o n d i n g  t o  t h e  Susquehanna R i v e r  was 

i n c l u d e d  i n  t h e  model .  A  pumping r a t e  o f  225 gprrl o r  43,350 f t 3 / d a y  was 

assumed f o r  t h e  r e c o v e r y  w e l l .  

The use o f  50 f e e t  f o r  t h e  s a t u r a t e d  t h i c k n e s s  o f  t h e  a q u i f e r  i s  

c o n s e r v a t i v e .  As shown i n  F i g u r e  1, t h e  w e l l  i s  n o t  f u l l y  screened 

t h r o u g h  t h e  a q u i f e r .  A1 so, as d i s c u s s e d  above, t h e  a q u i f e r  i s  s t r a t i f i e d ;  

t h e  more c o n d u c t i v e  m a t e r i a l s  a r e  i n  t h e  topmost  e i g h t e e n  f e e t .  Thus,  t h e  

a c t u a l  p r o d u c t i v e  s a t u r a t e d  t h i c k n e s s  i s  l i k e l y  t o  be  l e s s  t h a n  50  f e e t  

b y  an unde te rm ined  amount. T h e r e f o r e ,  t h e  c a p t u r e  zone p r e d i c t e d  b y  t h e  

model i s  s m a l l e r  t h a n  t h a t  w h i c h  i s  1  i k e l y  t o  o c c u r .  The model i s  a l s o  

c o n s e r v a t i v e  i n  t h a t  i t  does n o t  c o n s i d e r  t h e  boundary  e f f e c t s  as t h e  

a q u i f e r  p i n c h e s  o u t  t o  t h e  s o u t h .  T h i s  boundary  w i l l  t e n d  t o  i n c r e a s e  t h e  

s i z e  o f  t h e  c a p t u r e  zone beyond t h a t  p r e d i c t e d  by  t h e  model .  

The c a p t u r e  zone p r e d i c t e d  b y  t h e  model f o r  365 days o f  pumping a t  

225 gprn i s  i l l u s t r a t e d  on P l a t e s  1, 2 and 3 .  The d o w n g r a d i e n t  e x t e n t  o f  



t h e  c a p t u r e  zone extends app rox ima te l y  t o  m o n i t o r i n g  w e l l  c l u s t e r  7  and 

agrees w i t h  t h e  downgradient  e x t e n t  de te rmined  a c c o r d i n g  t o  Todd (1980) .  

P l a t e s  1, 2  and 3 i n d i c a t e  t h a t  pumping a t  225 gpm w i l l  c ap tu re  

ground wate r  i n  t h e  a q u i f e r  which c o n t a i n s  app rox ima te l y  f i v e  p g / l  o r  more 

o f  TCA and TCE and two p g / l  o r  more o f  DCA. 

Due t o  i t s  p r o x i m i t y  t o  t he  Susquehar~na R i v e r ,  wa te r  l e v e l s  a t  t h e  

Savin-Nesco f a c i l i t y  a re  s t r o n g l y  i n f l u e n c e d  by t h e  R i v e r .  Comparison o f  

F i g u r e  9, which d e p i c t s  r i v e r  d i scha rge  versus  t ime ,  t o  F i g u r e  10, which 

d e p i c t s  m o n i t o r i n g  w e l l  wa te r  e l e v a t i o n s  ve rsus  t ime ,  i n d i c a t e s  t h a t ,  i n  

g e n e r a l ,  h i g h e r  R i v e r  d i scha rge  c o r r e l a t e s  w i t h  h i g h e r  moni t o r i  ng we1 1  

w a t e r  e l e v a t i o n s .  F l u c t u a t i o n s  i n  t h e  d i s c h a r g e  o f  t h e  R i v e r  w i l l  cause 

changes i n  t h e  s a t u r a t e d  t h i ckness  o f  t h e  a q u i f e r .  Tab le  2  i n d i c a t e s  t h a t  

t h e  l o w e s t  f l o w s  occurs  i n  t h e  R i v e r  f r om  J u l y  t h rough  Oc tober .  Dur ing  

t h i s  p e r i o d ,  t h e  s a t u r a t e d  t h i ckness ,  and consequen t l y  t h e  t r a n s m i s s i v i  t y ,  

o f  t h e  a q u i f e r  w i l l  a l s o  be l owes t .  F i g u r e  10 i n d i c a t e s  t h a t  wa te r  l e v e l s  

i n  t h e  m o n i t o r i n g  w e l l s  f l u c t u a t e d  d u r i n g  1989 by app rox ima te l y  f i v e  f e e t .  

D u r i n g  t h e  pumping t e s t ,  December 8, 1989 t h rough  January  24, 1990, 

t h e  average d i s c h a r g e  o f  t h e  Susquehanna R i v e r  was 4,422 c f s .  Th is  

d i  scharge i s  g r e a t e r  than  a1 1  except  t h r e e  average mean month ly  d ischarges  

f o r  t h e  p e r i o d  f rom t h e  1979 th rough  t h e  1988 wa te r  y e a r s  as shown i n  

T a b l e  2. T h i s  i n d i c a t e s  t h a t  t h e  pumping t e s t  was conducted d u r i n g  a  

p e r i o d  when t h e  wate r  t a b l e  was r e l a t i v e l y  h i g h .  I f ,  f o r  example, the  

s a t u r a t e d  t h i c k n e s s  i s  reduced by f o u r  f e e t  d u r i n g  l a t e  summer, t he  

a q u i f e r ' s  t r a n s m i s s i v i t y  w i l l  be reduced by  e i g h t  t o  twen t y - two  percen t ,  

depending on whether  a  s a t u r a t e d  t h i c k n e s s  o f  50 o r  e i g h t e e n  f e e t  i s  

assumed. Fo r  a  g i v e n  pumping r a t e ,  a  l o w e r  t r a n s m i s s i v i  t y  w i l l  r e s u l t  i n  

a  l a r g e r  c a p t u r e  zone. There fo re ,  d u r i n g  p e r i o d s  o f  l o w e r  r i v e r  

d i s c h a r g e ,  a  l o w e r  pumping r a t e  c o u l d  produce t h e  same c a p t u r e  zone. 

Pumping t h e  recove ry  w e l l  a t  a  r a t e  o f  l e s s  t h a n  400 gpm, such as 225 

gpm, w , i  11 decrease t h e  1  i k e l  i hood o f  d raw ing  t h e  pumping wate r  1  eve1 i n t o  

t h e  screen.  I t  i s  n o t  p o s s i b l e  t o  p r e d i c t  where t h e  wate r  l e v e l  w i l l  

s t a b i l i z e  f o r  a  pumping r a t e  o f  225 gpm, s i nce  t h e  pumping wa te r  l e v e l  

d i d  n o t  s t a b i l  i z e  d u r i n g  t h e  December 1989 t o  January  1990 pumping t e s t .  



SUSQUEHANNA RIVER DISCHARGE 
CONKLIN, NEW YORK 

TIME 
Discharge  f o r  the  Susquehanna River a t  s ta t ion  
# 01 503000. 

FIGURE 9 
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T A B L E  2 

SUSQUEHANNA R I V E R ,  C O N K L I N ,  NEW YORK 
AVERAGE MEAN MONTHLY D I S C H A R G E ,  

1 9 7 9  THROUGH 1988  WATER YEARS 

Month 

O c t o b e r  
N o v e m b e r  
D e c e m b e r  
J a n u a r y  
F e b r u a r y  
March 
~ p r i l  
May 
J u n e  
J u l y  
A u g u s t  
S e p t e m b e r  

M e a n  
D i s c h a r g e  
( c f  s )  

Source:  U S G S  d r a f t  d a t a ,  1990  
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