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SECTION 1 - INTRODUCTION 

I. 01 Consent  O r d e r  

On A u g u s t  12, 1981, t h e  New Y o r k  State Department  of 

Envi ronmental  Conservat ion (NYSDEC) issued a Consent  O r d e r  t o  Nesco 

Products ,  Inc . ,  located in t h e  Town  of Con k l in ,  ind ica t ing  alleged 

v io lat ions o f  A r t i c l e  17 o f  t h e  Envi ronmental  Conservat ion Law (ECL). 

T h e  Consent  O r d e r  s ta ted  t h a t  since Nesco Products,  Inc . ,  has a 

permi t ted  p o i n t  source d ischarge i n t o  t h e  g roundwa te rs  o f  t h e  State, and  

since t h e  d ischarge area was located approximate ly  1,000 fee t  f rom t h e  

Town o f  Conk l i n  water  s u p p l y  Well No. 1, and since t h e  Town  o f  Conk l i n  

Well No. 1 h a d  been tes ted  a n d  f o u n d  t o  conta in  1 ,1 , I - t r i ch lo re thane  

(Methylchloroform) (s ic)  wh ich  had been a l legedly handled, s tored,  o r  

o therw ise  used b y  Nesco Products ,  I  nc. ,  t h a t  a hydrogeological  s t u d y  

shou ld  be  conducted.  T h i s  r e p o r t  i s  t h e  r e s u l t  o f  t h e  hydrogeological  

s t u d y  and  addresses t h e  f i v e  (5) issues out l ined in t h e  Consent  Orde r ,  

wh ich  i s  inc luded as Append ix  A .  

T h e  Consent  O r d e r  s t ipu la ted  t h a t  t h e  hydrogeological  s t u d y  shal l  

p r o v i d e  t h e  in format ion,  p u r s u a n t  t o  GNYCRR Par t  703 - Groundwater  

Classif icat ions, Qua l i t y  S tandards ,  and E f f l uen t  S tandards  and/or  

Limitat ions, re la t i ve  t o  Nesco Products,  Inc. ,  (Respondent) as fol lows: 

"1. A statement o f  t h e  p r o p e r t y  a f fec ted  b y  any  d ischarge o n  

Respondent 's p r o p e r t y  in t h e  Town o f  Conk l i n  and  t h e  e x t e n t  t o  

wh ich  such p r o p e r t y  i s  u n d e r  t h e  con t ro l  o f  t h e  person 

responsib le f o r  such  d ischarge.  

2 .  A geohydro log ic  analys is  of t h e  acqu i fe r (s )  (s ic)  wh ich  may b e  

af fected;  t o  inc lude t h e  resu l t s  o f  drilling a n d  sampling 

techn iques.  



3. A determinat ion o f  t h e  d i rec t i on  and  r a t e  o f  movement o f  t h e  

d ischarge and  t h e  n a t u r a l  g r o u n d  water  (s ic ) .  

4. A n  evaluat ion o f  t h e  adverse  e f fec ts  a d ischarge may have on 

a n y  acqu i fe r  (s ic) ,  sources o f  potable water  s u p p l y  o r  o the r  

sur face o r  g roundwa te rs  o f  t h e  State. 

5. A n  evaluat ion o f  t h e  a b i l i t y  o f  unconsol idated deposits,  

consol idated r o c k  o r  bed rock  and t h e  g roundwa te rs  t o  a t tenuate  

po tent ia l  po l lu tan ts  such t h a t  t h e  bes t  usage o f  t h e  

g roundwa te rs  i s  mainta ined."  

1 .02 A u t h o ~ i z a t i o n  and  _S-cope 

O n  October  7, 1981, Savin Corporat ion,  o n  behal f  o f  Nesco Products,  

I  nc., an  inac t ive  subs id ia ry ,  au thor ized O IBr ien  & Gere Engineers,  I nc. ,  

t o  pe r fo rm a hydrogeological  s t u d y  cons is t ing  o f  t w o  phases o f  work,  

wh ich  i nvo l ved  t h e  insta l la t ion o f  g roundwa te r  mon i to r ing  o r  t e s t  wells, 

soil a n d  g roundwa te r  analyses, determinat ion o f  hydrogeologic  

in format ion,  a n d  t h e  submission of a repo r t .  A d r a f t  i n te r im  r e p o r t  was 

submi t ted  t o  NYSDEC in Februa ry ,  1982, wh ich  ind ica ted  t h a t  addi t ional  

f i e l d  inves t iga t ions  and  analyt ica l  w o r k  were necessary t o  develop t h e  

hydrogeo log ic  in fo rmat ion  be ing  requested and t o  adequate ly  address t h e  

f i v e  issues in t h e  Consent  Orde r .  

O n  May 19, 1982, Sav in  Corporat ion,  who h a d  purchased Magnetic 

Laborator ies, Inc.  (MLI),  o f  wh ich  Nesco Products,  I nc .  was a 

subs id ia ry ,  au thor ized OIBr ien & Gere Engineers, Inc. ,  t o  conduc t  a 

Phase I l l ,  Hydrogeological  Inves t iga t ion  and  t o  p repa re  a r e p o r t  

summar iz ing t h e  r e s u l t s  o f  t h e  f i e ld  e f f o r t s  and t o  respond t o  t h e  va r ious  

issues ra ised in t h e  Consent  O r d e r .  



1 -03  General +listorical_ Backg_round 

Nesco Products ,  I nc . ,  began t h e  manu fac tu r i ng  operat ion a t  650 

Conk l i n  Road, in t h e  Town  o f  Conk l in ,  New Y o r k ,  i n  November, 1977. A t  

t h a t  t ime manu fac tu r i ng  operat ions began, Nesco was a who l ly  owned 

subs id ia ry  o f  Magnetic Laborator ies,  I n c .  On December 29, 1979 Magnetic 

Laborator ies,  I nc .  was acqu i red  by t h e  Savin Corpora t ion .  However, t h e  

operat ional  management o f  Nesco Products,  Inc .  was n o t  a f fec ted  by t h e  

acquis i t ion.  

T h e  manu fac tu r i ng  opera t ion  a t  t h i s  f a c ~ l i t y  consis ted o f  c leaning 

metal f r y i n g  pans, toasters,  steamers, and  o t h e r  stainless steel and non-  

stainless metal p roduc ts ,  and t h e  subsequent  assemblying o f  t h e  

component pa r t s ,  pack ing ,  and sh ipp ing  o f  t h e  p roduc ts .  T h e  c leaning of 

t h e  metal p r o d u c t s  was conducted t h r o u g h  a machanized conveyor  system, 

w i t h  a separate conveyor  system u t i l i zed  f o r  t h e  washing and  r i n s i n g  o f  

t h e  metal p roduc ts  p r i o r  t o  t h e  assembly o f  t h e  component p a r t s .  T h e  

employment ranged  f rom 50 t o  180 employees a t  t h e  f a c i l i t y  a t  va r i ous  

t imes d u r i n g  t h e  manu fac tu r i ng  process. T h e  bu i l d ing ,  wh ich  conta ined 

t h e  manufac tur ing  opera t ion  i s  approx imate ly  100,000 square  fee t  in area. 

Nesco Products,  Inc. ,  was issued a New Y o r k  State Department  of 

Envi ronmental  Conservat ion State Pol lu tant  D ischarge El iminat ion System 

(SPDES) D ischarge Permit ,  Number NY 010 6836, e f fec t ive  A u g u s t  1, 

1979. T h i s  d ischarge pe rm i t  au thor ized a d ischarge i n t o  t h e  rece iv ing  

groundwaters ,  wh ich  a r e  t r i b u t o r y  t o  t h e  Susquehanna R i v e r  a t  an  

allowed d ischarge n o t  t o  exceed a da i l y  maximum o f  0.05 mi l l igrams p e r  

l i t e r  (mg/l) ,  wh ich  is  equ iva len t  t o  50 p a r t s  p e r  b i l l i on  (ppb )  of 1 , l  ,I- 

tr ich lo re thane,  (s ic)  as wel l  as o t h e r  substances. 



I n  December, 1980, Nesco Products,  Inc. ,  ceased i t s  manufac tur ing  

operat ion a t  t h e  Conk l in  Road fac i l i t y .  T h e  s t r u c t u r e  i s  now being used 

as a warehouse. Ne i ther  Nesco Products,  Inc. ,  n o r  Savin Corporat ion 

have a n y  p lans t o  resume manufac tur ing  operat ions a t  t h i s  si te. 

1 -04  Si te Descr jgt ion 

T h e  Nesco Products,  Inc. ,  f ac i l i t y  i s  located on t h e  south  side o f  

New Y o r k  State Route 7, also known as Conk l in  Road, in t h e  Town o f  

Conkl in ,  Broome County ,  New Y o r k .  T h e  b u i l d i n g  was o r ig ina l l y  

const ruc ted as a warehouse f o r  Jewell Tea Company and i s  located 

approximately one-half  mile east of t h e  C i t y  o f  Binghamton corporat ion 

boundary .  T h e  f a c i l i t y  i s  bounded o n  t h e  southwest  by t h e  Conrai l  and 

t h e  Erie-Lackawanna Rai lroad t racks ,  and is  served by a ra i l road s id ing  

from these ra i l road l ines. T h e  Susquehanna R i v e r  f lows East t o  west' near  

t h e  Nesco Products,  Inc. ,  f ac i l i t y  and i s  located approximately 800 feet  

n o r t h  o f  t h e  Nesco Products, Inc.,  bu i l d ing .  T h e  p r o p e r t y  was 

purchased b y  Magnetic Laborator ies, Inc. ,  o f  which Nesco Products,  Inc .  

i s  a subs id ia ry ,  b y  a con t rac t  dated December 11, 1978. 

T h e  subsur face wastewater disposal system was designed f o r  Nesco 

Products,  Inc . ,  in eng ineer ing  p lans dated January,  1979, and was 

const ruc ted during some t ime in t h e  f i r s t  s i x  months o f  1979. T h e  

subsur face wastewater disposal system was designed t o  consist  of a 

precast  concrete pump p i t ,  two  (2) concrete d i s t r i bu t i on  boxes, and 

twe lve  (12) fou r - i nch  per fora ted Po lyv iny l  ch lor ide  (PVC) d i s t r i b u t i o n  

latera ls  t o  serve as t h e  leach f ie ld.  T h e  tota l  leach f i e ld  area i s  72 feet 

wide b y  100 fee t  long.  A three- foot  layer  o f  1/2" t o  1-1/2" c rushed  stone 

was designed t o  b e  insta l led t o  a dep th  o f  a t  least f o u r  feet  below or ig ina l  



grade,  and t h e  4" pe r fo ra ted  p ipe  was specif ied t o  b e  placed upon t h i s  

layer  o f  c rushed  stone. T h e  design p lans also called f o r  a 4" PVC v e n t  

p ipe  t o  b e  located a t  t h e  wester ly  end o f  t h e  subsurface wastewater 

disposal area. T h i s  v e n t  p ipe  was located d u r i n g  t h e  topographic s u r v e y  

and  served as an ind ica tor  f o r  t h e  location o f  soil bor ings ,  wh ich  were 

insta l led w i t h i n  t h e  l imi ts  o f  t h e  subsur face wastewater disposal f ie ld ,  o r  

leach f ie ld .  T h e  location o f  t h e  leach f ie ld  i s  depicted on F igu re  1. 



O'BRIEN G GERE RECEIVED 
August 5, 1982 

Dept. of Environml~tai ;:onstrvation 
Region 7 Binghamton Sub. Office 

New York S t a t e  Department o f  
Environmental Conservat ion 

Route 11 RD #1 
Kirkwood, New York 13795 

A t t n :  Mar io  M. N i r c h i  

Re: Phase I11  Hydrogeolog ica l  
I n v e s t i g a t i o n  
NESCO Products Inc .  
Report  Submission 

F i l e :  2465.002 #2 

Dear M r .  N i r c h i :  

I n  accordance w i t h  r e c e n t  te lephone conversat ions,  enclosed p lease f i n d  
f o u r  ( 4 )  cop ies  o f  t he  r e p o r t  e n t i  tl ed "Hydrogeol o g i c a l  I n v e s t i g a t i o n ,  
NESCO Products,  Inc. " ,  August, 1982. 

We a r e  s u b m i t t i n g  t h i s  r e p o r t  f o r  your  rev iew and comments. As you had 
suggested, we would be pleased t o  d iscuss  t h e  t echn i ca l  cons ide ra t i ons  
o f  t h i s  r e p o r t  du r i ng  t he  f i r s t  week i n  September. We suggest t h a t  such 
a meet ing be l i m i t e d  t o  t he  t echn i ca l  rev iew o f  t he  r e p o r t .  Please g i v e  
us seven t o  t e n  days n o t i c e  p r i o r  t o  e s t a b l i s h i n g  a meet ing da te  so t h a t  
we can make app rop r i a te  commitments. 

Should you have any quest ions concern ing t h e  r e p o r t ,  o r  i f  we may answer 
any quest ions,  p lease fee l  f r ee  t o  c o n t a c t  t h e  undersigqed a t  your  
convenience. 

Very t r u l y  yours,  

O'BRIE & GERE ENGINEE S, I N C .  

&$&- 
cc: M r .  A l l e n  Johnson, Sav in  



O'BRIEN G GERE 

August 11, 1982 

New York S t a t e  Department 
o f  Envi  ronrr~ental  Conservat ion 

Route 11, R. D. $1  
Kirkwood, NY 13795 

A t t n :  M r .  Ma r i o  M. N i r c h i  

Re: Phase I 1 1  Hydrogeolog ica l  I n v e s t i g a t i o n  
NESCO Products ,  I nc .  
A d d i t i o n a l  Copy o f  Report  

F i l e :  2465.002 $2 

Dear Mr. N i r c h i  : 

I n  accordance w i t h  o u r  te lephone conve rsa t i on  o f  August 9, 1982, p lease f i n d  
enc losed an a d d i t i o n a l  copy o f  t h e  r e p o r t  "Hydrogeolog ica l  I n v e s t i g a t i o n ,  
NESCO Products,  I nc . "  August 1982. 

We l o o k  fo rward  t o  a  t e c h n i c a l  r ev i ew  meet ing on t h i s  r e p o r t  i n  e a r l y  
September. 

Should you have any lques t i ons  r ega rd i ng  t h i s  submission, o r  i f  we may answer 
any lques t ions ,  p lease f e e l  f r e e  t o  c o n t a c t  t h e  undersigned a t  you r  
convenience. 

Very t r u l y  you rs ,  

O'BRIEN & GERE ENGINEERS, INC. 

G. Dav id  Knowles, P.E., L.S. 

GDK/nl b 
Enc. 
cc:  M r .  A1 l e n  Johnson, Savin 



SECTION 2 - FIELD INVESTIGATIONS 

2.01 General 

T h i s  sect ion presents  t h e  method o f  approach and t h e  procedures 

used t o  conduct  t h e  f ie ld  inves t iga t ions  a t  Nesco Products,  Inc. ,  f rom 

November 23, 1981 t h r o u g h  June 28, 1982. T h e  f i e ld  inves t iga t ions  

inc luded t h e  fo l lowing : 

1. D r i l l i n g  o f  t e s t  bo r ings  t o  determine u n d e r l y i n g  soil p ro f i l e  and  

aqu i fe r  character is t ics;  

2. l nsta l la t ion o f  g roundwater  moni to r ing  wells t o  establ ish a 

groundwater  pro f i le ,  t o  determine groundwater  f low ra tes  and 

d i rec t ion ,  and  t o  establ ish t h e  d i s t r i b u t i o n  and concentrat ion of 

1,1,1 - t r ich loroethane,  if detected, m ig ra t i ng  f rom t h e  site; 

3. Col lect ion o f  sur face water,  sediment and res ident ia l  

g roundwate r  samples t o  ascertain if 1,1,1 - t r i ch loroethane had 

migra ted beyond t h e  p r o p e r t y  of Nesco Products,  Inc.  

4. Performance o f  aqu i fe r  pump tes ts  in o r d e r  t o  measure t h e  

t ransmiss i v i t y  o f  t h e  aqu i fe r  in quest ion; 

5 .  Topograph ic  s u r v e y  t o  determine t h e  location and  elevat ion of 

t h e  s ign i f i cant  fea tures  a t  t h e  Nesco Products,  Inc. ,  f ac i l i t y .  

2.02 Insta l la t ion of-  Gmu-ndwater MoniforIng Wells -. 4- - - . - - 

A tota l  o f  eleven (11) g roundwate r  moni to r ing  wells were insta l led 

between November 23, 1981, and  May 26, 1982, f o r  t h e  hydrogeological 

inves t iga t ion  f o r  Nesco Products,  Inc.  These g roundwate r  moni to r ing  

wells se rve  t o  establ ish a g roundwate r  prof i le ,  t h e  f low r a t e  and d i rec t ion  

o f  g roundwate r  movement, and  t o  p rov ide  informat ion regard ing  t h e  



geology o f  t h e  site, as well as t o  p rov ide  sampling po in ts  f rom which 

representa t ive  samples o f  t h e  groundwater  could be  w i thd rawn .  A map 

showing t h e  location o f  t h e  wells i s  inc luded as F igu re  1, Si te Plan. 

T h e  moni to r ing  wells were insta l led us ing  a Centra l  Mine Equipment 

3-1/4 i n c h  ins ide  diameter hollow stem auger w i t h  a well screen in tegra ted 

i n t o  t h e  bottom 5-foot section. T h i s  un ique approach t o  d r i l l i n g  enabled 

t h e  col lect ion and analyses of g roundwater  samples a t  var ious  depths  

d u r i n g  t h e  d r i l l i n g  process so t h a t  t h e  stainless steel well screen could be  

placed in t h e  ver t ica l  zone wh ich  had t h e  greates t  apparent  contamination. 

A l l  g roundwater  moni to r ing  wells were const ruc ted o f  2 i nch  0 .  D. 

stainless steel well screen and r i s e r  pipe. T h e  r i s e r  p ipe  on all wells was 

ex tended above t h e  g r o u n d  sur face and  a lock ing  cap was insta l led o n  t h e  

r i s e r  p i p e  t o  p r e v e n t  unauthor ized e n t r y .  T h e  stainless steel well 

screens were insta l led a t  t h e  selected dep th  and  were back f i l led  w i th  Size 

3 - 0  Rok Si l ica sand t o  an elevat ion o f  j u s t  above t h e  top  o f  t h e  well 

screen. T h e  remaining annu lus  area was back f i l led  w i th  t h e  auger  

c u t t i n g s  t o  an elevat ion o f  approximately 2 fee t  below ex i s t i ng  g r o u n d  

sur face.  A benton i te  seal was t h e n  extended t o  t h e  g r o u n d  surface. 

Auger  c u t t i n g s  were t h e n  mounded around t h e  r i s e r  p ipe(s)  t o  p r o t e c t  t h e  

well insta l la t ion f rom sur face water  in t rus ion .  

Well nes ts  were const ruc ted in several bo r ings  (5-5,  8-7, and B-8) 

where two stainless steel well screens and stainless steel r i s e r  p ipes were 

insta l led.  T h e  well screen t o  be  insta l led a t  t h e  lower elevat ion was 

placed f i r s t  a t  t h e  selected depth,  and  t h e  Size 3-Q Rok Sil ica sand placed 

a round  t h e  well screen t o  an elevat ion o f  j u s t  above t h e  top  o f  t h e  well 

screen. T h e  well screen a t  t h e  lowest elevat ion was denoted w i th  t h e  well 

number fol lowed b y  t h e  l e t te r  8, i. e., 58,  75 ,  and 8 5 .  Auger  cu t t i ngs  



were then  placed in t h e  b o r i n g  t o  t h e  lower elevat ion o f  where t h e  u p p e r  

well screen was t o  be  placed. Insta l la t ion o f  t h i s  well screen and r i s e r  

p ipe  t h e n  proceeded as descr ibed in t h e  prev ious  paragraph.  T h e  well 

insta l led a t  t h e  u p p e r  e levat ion was designated b y  t h e  well number  

fol lowed b y  t h e  l e t te r  A, i - e . ,  5A, 7A, 8A. Well B-3A was insta l led in a 

separate b o r i n g  f rom Well 3B, and i s  t h e  on ly  except ion t o  t h i s  method o f  

notat ion.  

Exact elevat ion o f  all g roundwater  moni tor ing wells were establ ished 

and g roundwate r  sur face elevat ions were recorded as p a r t  o f  t h i s  

inves t iga t ion .  T h e  g r o u n d  elevat ion a t  each o f  t h e  g roundwate r  

moni to r ing  wells was also establ ished u s i n g  U . S . G . S .  datum, as 

determined f rom t h e  topographical  s u r v e y .  T h i s  in format ion i s  presented 

in Tab le  I .  

Augers  and miscellaneous tools used in t h e  insta l la t ion of 

g roundwate r  moni to r ing  wells were tho rough ly  cleaned b y  r i n s i n g  w i t h  

soap and  water,  r i n s i n g  a second time w i t h  hexane, and a t h i r d  r i nse  w i t h  

d i s t i l l ed  water .  T h e  equipment was then  d r i e d  u n d e r  a heat lamp p r i o r  t o  

reuse.  T h i s  cleaning a n d  r i n s i n g  process was conducted t o  p r e v e n t  

cross-contaminat ion o f  t h e  bo r ings  b y  t h e  equipment. 

T h e  soil b o r i n g  logs o f  t h e  g roundwate r  moni to r ing  wells insta l led f o r  

t h i s  p ro jec t  a re  shown in Append ix  B .  

2.03 .~.. S~ci~9s-.in-S~_b_surf_a_c~_Oi.sp_9sal-Area . .- . .. . ..-. . . - ~. --.. . . . . 

Four  (4)  soil bo r ings  were d r i l l e d  i n t o  t h e  subsur face disposal area 

o n  t h e  lands o f  Nesco Products,  Inc. ,  between May 20, and May 21, 1982 

(Bor ings  B-A,  6-6, 6-C,  B-D). T h e  purpose o f  i ns ta l l i ng  these bor ings  

was t o  obta in  an u n d i s t u r b e d  soil sample beneath t h e  leach f ie ld .  Soil 



samples were then  analyzed t o  determine if a rese rvo i r  o f  l,l,l- 

tr ich loroethane res ided in t h e  soils beneath t h e  leach f i e ld .  T h e  bo r ings  

were located a t  var ious  locations w i th in  t h e  leach f ie ld,  which was 

const ruc ted west o f  t h e  Nesco Products,  Inc.  bu i ld ing ,  as shown on 

F igu re  2 .  T h e  tes t  bo r ings  were completed u s i n g  conventional hollow stem 

augers .  S p l i t  spoon samples were taken cont inuous ly  f rom t h e  lower 

elevat ion o f  t h e  c rushed  stone, making u p  t h e  leach f ie ld  (approximately 

f i v e  fee t  beneath t h e  ex i s t i ng  g r o u n d  surface), t o  t h e  groundwater  table. 

T h e  soil samples were obta ined w i t h  a 24-inch long, 3" 0. D.  s p l i t  spoon 

sampler d r i v e n  b y  a 140-pound hammer fa l l ing  30 inches. 

T h e  soil b o r i n g  logs, shown in Append ix  C, p resen t  t h e  resu l t s  o f  

v isual  i n te rp re ta t i ons  made b y  representat ives o f  Parrat t -Wol f f ,  Inc. ,  o f  

t h e  subsur face material  samples recovered during t h e  soil b o r i n g  

program.  I n  addi t ion,  al l  samples recovered were re-examined v isua l ly  b y  

OIBr ien & Gere Engineers, Inc.,  geologists. 

Four  (4) s p l i t  spoon samples were chosen (one sample f rom each 

bo r ing )  f o r  chemical analyses f o r  Volat i le Halogenated Organ ics  (VHO) as 

ind ica ted w i t h  an as te r i sk  o n  t h e  b o r i n g  logs. T h e  locations selected f o r  

analyses were as follows: 

-2 Sample DeptJh -Beneath_ G ~ o u n d  Surface - - - - -  - --. < .-- - 

6 - A  S - I 5.0' - 7.0' 

6-6 S-4 11.0' - 13'0' 

6 - C  S-6 15.0' - 17.0' 

6 - D  S - I  5.0' - 7.0' 

These locations were selected t o  determine if 1,1,1-tr ichloroethane 

was a t tenuated o r  adhered t o  t h e  soil par t ic les beneath t h e  leach f ie ld .  

These soil samples were analyzed fo r  Volat i le Halogenated Organ ics  (VHO) 



u t i l i z i n g  gas chromatography techniques,  and quan t i f i ed  f o r  I , I , I - 
tr ich loroethane.  

2,04_ A q u i f e r  Pump T e s t  

Two  pump tes ts  were per formed t o  determine aqu i fe r  character is t ics 

b y  OIBr ien  & Gere Engineers on June 3, 1982, and June 17, 1982. These 

pump tes ts  were conducted on groundwater  moni to r ing  well No. B-6, a 4- 

inch diameter (nominal), PVC well insta l led fo r  t h i s  purpose.  T h e  soil 

b o r i n g  log f o r  t h i s  well i s  inc luded in Append ix  B .  T h i s  well was 

insta l led u s i n g  a well screen w i th  a 0.20 s lot  size posit ioned f rom 25' t o  30' 

below t h e  g r o u n d  sur face.  

O n  June 3, 1982, well No. B - 6  was pumped a t  a constant  r a t e  o f  4.00 

gal lons p e r  minute  (gpm) f o r  4 h o u r s  wh ich  resu l ted  in a steady-state 

drawdown o f  6.5 fee t .  A ~ i a l y s i s  o f  t h i s  data was made u s i n g  Jacob's 

equation, as shown in Append ix  D.  The  calculated va lue o f  t ransmiss i v i t y  

was 1,390 g p d / f t .  Soil samples obta ined f rom t h e  soil bo r ings  o f  t h i s  well 

ind icate an in terbedded s i l t y  sand and g rave l  and compares reasonably 

well w i t h  t h e  calculated t ransmiss iv i ty  value based upon  t h e  above 

descr ibed pump tes t .  

T h e  water  t ransmi t t i ng  capaci ty  o r  t ransmiss iv i ty  o f  t h e  aqu i fe r  i s  a 

measure o f  t h e  r a t e  a t  wh ich  water  would f low t h r o u g h  a ve r t i ca l  s t r i p  o f  

speci f ied w i d t h  ex tend ing  f rom t h e  t o p  t o  t h e  bottom o f  t h e  aqu i fe r ,  

assuming a unit h y d r a u l i c  g rad ient .  I n  glacial  aqui fers,  t ransmiss i v i t y  

values can v a r y  w ide ly  and  var ia t ions  a r e  usua l ly  associated w i t h  a b r u p t  

changes in th ickness o r  l i tho logy .  

O n  June 17, 1982, well No. 6 - 6  was pumped a t  3.5 gpm and then  

allowed t o  recover,  during which  t ime t h e  res idual  drawdown was 



monitored. T h e  data p l o t  f o r  t h i s  t e s t  is  shown i n  Append ix  D. T h e  data 

was analyzed u s i n g  Jacob's equation. T h e  calculated value o f  

t ransmiss i v i t y  is  74 g p d / f t .  T h i s  value is  s ign i f i can t l y  lower than  t h a t  

determined f o r  t h e  ear l ie r  pump tes t ,  because the re  was g rea te r  than  6.5 

fee t  of drawdown whi le d i scharg ing  3.5 gpm. Since t h e  well y ie ld  d u r i n g  

t h e  second tes t  was lower than  t h e  f i r s t  test ,  it i s  bel ieved t h a t  t h e  well 

screen became pa r t i a l l y  b locked b y  f ines.  Therefore,  t h e  value o f  

t ransmiss i v i t y  determined d u r i n g  t h e  second pump t e s t  i s  n o t  considered 

re l iable.  

T h e  t ransmiss i v i t y  as determined b y  t h e  pump tests on well No. 6 - 6  

i s  about  1,460 g p d / f t .  T h e  pump t e s t  per formed on t h e  Town o f  Conk l in  

Well No. 1, also inc luded in Append ix  D, p rov ided  an  estimation o f  t h e  

t ransmiss i v i t y  o f  130,000 g p d / f t .  T h i s  i s  two o r d e r s  o f  magni tude h i g h e r  

than  was determined on Well No. 6-6,  and  i s  p robab ly  a r e s u l t  o f  coarser  

l i tho logy  tapped b y  t h e  town well. 

u 5  Topoarap-hic S u r v e y  

A topograph ic  s u r v e y  o f  t h e  fac i l i t y  was per formed between May 26, 

1982 and  May 28, 1982, t o  establ ish elevat ions and  locations of 

g roundwate r  moni to r ing  wells a n d  soil bo r ings  insta l led b y  OIBr ien & Gere 

Engineers, Inc. ,  a n d  o t h e r  s ign i f i can t  land features.  Resul ts  o f  t h i s  

s u r v e y  a r e  incorpora ted in F igu re  2 o f  t h i s  repo r t .  T h e  datum t h a t  was 

used f o r  establ ish ing t h e  elevat ions was taken f rom U.S.G.S. 

benchmarks, 1929 datum. The  two  benchmarks used a re  A-109, located 

on t h e  west  abutment  o f  t h e  b r i d g e  ove r  B randyw ine  Avenue in 

Binghamton and  2-137 located o n  t h e  south  side o f  t h e  b r i d g e  ove r  

Robinson S t r e e t  in Binghamton. 
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SECTION 3 - HYDROGEOLOGICAL INVESTIGATION 
-. 

3,01_._ General - - - --/ 

T h e  hydrogeological inves t iga t ion  was conducted in f o u r  segments 

which inc luded:  

1  . A rev iew o f  hydrogeological l i t e ra tu re  

2. D r i l l i n g  o f  t e s t  bo r ings  and insta l la t ion o f  mon i to r ing  wells 

3. Analys is  o f  water table elevat ion data to  determine d i rec t ion  o f  

g roundwater  f low, h y d r a u l i c  g rad ien t  o f  t h e  aqu i fe r ,  and 

ve loc i ty  o f  g roundwate r  movement. 

4. Analys is  o f  pump tes t  data f rom t h e  Town o f  Conk l in  Well No. 1  

and  t h e  4" t e s t  well, 6 - 6 ,  insta l led as a  p a r t  o f  t h i s  

inves t iga t ion .  The  pump t e s t  data was usefu l  in i n t e r p r e t i n g  

aqu i fe r  coef f ic ients i nc lud ing  t ransmiss iv i ty ,  permeabi l i ty ,  and  

t h e  rad ius  o f  t h e  cone o f  depression. 

T h e  information and data collected during t h i s  inves t iga t ion  were 

evaluated w i t h  respect  t o  t h e  potent ia l  impact(s), t h e  e f f l uen t  f rom t h e  

Nesco Products,  Inc., f ac i l i t y  may have had o n  t h e  local g roundwater  

system. 

3,P_2-. . . Geo!o=-.and. . . . . . . A q u i f e r  .... C.haractecisXi.cs 
. . . . . - . -. . . . - - . . . . . . . - . . - . . - . . . . 

T h e  Nesco Products,  Inc., f ac i l i t y  i s  located in t h e  Susquehanna 

R ive r  Val ley and over l ies glacial  deposits formed o v e r  15,000 years  ago, 

when t h e  last g lac ier  o f  t h e  Pleistocene Epoch re t rea ted f rom South-  

Cent ra l  New Y o r k  State. 

T h e  glacial deposits consist  ch ie f l y  o f  permeable sand and gravel ,  

a l though in te rm ix tu res  w i t h  s i l t  and  c lay a re  local ly common. The  sand 



and g rave l  deposits o f  t h e  Susquehanna R ive r  basin, f o rm p roduc t i ve  

unconf ined aqui fers,  and a r e  local ly impor tant  sources o f  municipal water 

supp ly .  T h e  Susquehanna R ive r  p rov ides  a constant  source o f  recharge 

t o  these aqui fers and well y ie lds  o f  o v e r  one mil l ion gal lons a day  (1 MGD) 

a re  n o t  uncommon. (McNish, eta l . )  

T h e  aqu i fe r  system in t h e  v i c i n i t y  o f  Nesco Products,  Inc. ,  i s  

def ined b y  t h e  conf igura t ion  o f  t h e  val ley walls and  val ley f l oo r  and i s  

approximately 1,000 fee t  wide and  45 fee t  t h i c k  (sa tura ted th ickness) .  

Well logs f rom bor ings  f o r  t h e  groundwater  moni to r ing  wells insta l led as a 

p a r t  o f  t h i s  invest igat ion,  inc luded in Append ix  B, and a rev iew o f  t h e  

Town o f  Conk l in  municipal well records  indicate t h a t  t h e  aqu i fe r  consists 

ch ie f l y  o f  sand and g rave l  w i th  v a r y i n g  amounts o f  s i l t  noted.  T h e  water  

table i s  p resen t l y  12 t o  15 fee t  below land surface. T h e  d e p t h  t o  bedrock  

ranges f rom 64 t o  57 fee t  in t h i s  area, resu l t i ng  in an average saturated 

th ickness o f  t h e  aqu i fe r  o f  47 feet .  

Publ ished r e p o r t s  b y  McNish, etal., o n  aqu i fe r  systems w i t h i n  t h e  

Susquehanna R ive r  Basin, i d e n t i f y  t ransmiss iv i ty  values (T)  in a range 

f rom 10,000 gal lons p e r  d a y  p e r  foo t  ( g p d / f t . )  t o  100,000 gpd/ft. 

A q u i f e r  per formance data evaluated during t h i s  invest igat ion suggest  t h a t  

local aqu i fe r  t ransmiss i v i t y  may range  f rom approximately 1,400 gpd/ f t .  t o  

130,000 gpd/ft. T h e  value o f  1,400 gpd/ft. was obta ined a t  a 4" t e s t  well 

insta l led in t h e  u p p e r  po r t i on  o f  t h e  aqu i fe r ,  as descr ibed in Section 

2.04. T h e  h i g h e r  t ransmiss iv i ty  value o f  130,000 g p d / f t .  inc luded as 

Append ix  D l  was calculated f rom pump tes t  data o n  Town o f  Conk l in  Well 

No. 1 obta ined f rom Town of Conk l in  records.  Each value calculated 

during t h i s  inves t iga t ion  i s  consistent  w i t h  o t h e r  repor ted  values of 

t ransmiss iv i ty  f o r  t h e  Susquehanna R ive r  Basin in t h e  Binghamton area 

(McNish, eta1 . ). 



3.03 Groundwate r  Flow,_ Grad ient  and Veloci ty  
/ - - - - 

T h e  natura l  d i rec t i on  and r a t e  o f  movement o f  subsur face d ischarges 

away from Nesco Product 's ,  Inc .  leach f ie ld  are  governed p r i m a r i l y  b y  t h e  

water  t ransmi t t i ng  capaci ty  o f  t h e  water  table o r  t h e  unconf ined aqu i fe r ,  

local t opography  and  t h e  Susquehanna River .  

T h e  sur face expression o f  water table aqu i fe rs  ( the  t y p e  found  in 

t h i s  area) commonly fol low t h e  topography b y  r i s i n g  u n d e r  h i l l s  and  

fa l l i ng  u n d e r  val leys.  O n  f lood p la in  o r  f l a t - l y i n g  areas, such as t h e  

topography  s u r r o u n d i n g  t h e  Nesco Products,  Inc.  fac i l i t y ,  one would 

expect  a gent le  slope o r  g rad ien t  t o  t h e  water  tab le  surface. I t  i s  also 

known t h a t  in la rge r i v e r  val leys, in which t h e  streams a re  hyd rau l i ca l l y  

connecred t o  t h e  g rave l  aqu i fe rs ,  such as t h e  Susquehanna River ,  t h e  

d i rec t ion  o f  f low o f  t h e  r i v e r  o f ten  inf luences t h e  d i rec t ion  o f  f low of t h e  

g roundwate r .  Therefore,  it was n o t  unexpected t h a t  t h e  d i rec t ion  of 

g roundwate r  f low in t h e  v i c i n i t y  o f  t h e  Nesco Products,  Inc.  f ac i l i t y  was 

determined t o  be  t o  t h e  no r thwes t  (F igu re  4) and  t h e  g rad ien t  was 

re la t i ve l y  f la t ,  w i t h  a na tu ra l  g rad ien t  o f  0.001 ft/ft., w i thou t  t h e  Town 

o f  Conk l in  Well being pumped. 

T h e  Town o f  Conk l in  Well No. 1 lies approximately 1,000 feet in a 

no r thwes te r l y  d i rec t ion  f rom t h e  subsurface wastewater disposal system 

const ruc ted b y  Nesco Products,  Inc.  in accordance w i th  approved p lans.  

T h e  soil bo r ings  indicate t h a t  bo th  t h e  Town o f  Conk l in  well s i te  and  t h e  

subsur face wastewater disposal system l ie  w i t h i n  t h e  same hyd rau l i ca l l y  

connected aqu i fe r  system. I t  is,  therefore,  possible t h a t  d ischarges from 

t h e  subsur face wastewater disposal system could have t rave l led  towards  

t h e  Town o f  Con kl in we1 I .  



T h e  ve loc i t y  o r  r a t e  o f  t r a v e l  o f  uncontaminated g roundwa te r  can b e  

approximated u s i n g  Darcy ' s  law in combinat ion w i t h  t h e  basic ve loc i ty  

equat ion o f  h y d r a u l i c s  and  a co r rec t i on  fac to r  f o r  po ros i t y .  T h e  ve loc i t y  

determinat ion o f  contaminated g roundwa te r  cannot  be  prec ise ly  calculated, 

b u t  f o r  o rgan ic  compounds, such as 1 ,I, 1 - t r ich loroethane,  in 

g roundwa te r ,  t h e  ve loc i t y  i s  usua l l y  less t h a n  t h a t  o f  t h e  uncontaminated 

g roundwa te r .  

There fore ,  f o r  use  as an estimate o f  g roundwa te r  ve loc i t y  in t h i s  

aqu i fe r  w i t h o u t  t h e  Town  of Conk l i n  Well pumping,  t h e  D a r c y  formula i s :  

V = Veloc i ty ,  in f e e t  p e r  d a y  

K = Permeabi l i ty,  in gpd /square  foo t  

(1000 gpd /square  foo t  assumed) 

d h / d L  = Wate'r Tab le  Grad ien t  (.001 ft/ft) 

a = Poros i ty  (0.30 assumed) 

T h e  veloc i ty ,  there fore ,  i s  ca lcu lated t o  b e  0.44 feet  p e r  d a y  o r  161 

fee t  p e r  year .  T h e  values f o r  permeab i l i t y  and po ros i t y  subs t i t u ted  in 

t h i s  equat ion are  genera l l y  average values est imated f o r  t h i s  aqu i fe r .  

Wide var ia t ions  may occu r  in b o t h  values in a g r a n u l a r  deposi t  such as 

t h i s  aqu i fe r .  Ac tua l  ve loc i t ies along some f low pa ths  may b e  g rea te r  o r  

lesser t h a n  calculated. 

However, if it i s  assumed t h a t  t h e  above calculated ve loc i ty  i s  

co r rec t ,  t h e n  t h e  d is tance t h a t  t h e  subsur face wastewater d ischarges  f rom 

t h e  Nesco Products,  Inc., manu fac tu r i ng  f a c i l i t y  may have t rave l l ed  can 

b e  calculated f rom t h e  t ime d ischarges  began until t h e  t ime t h e  Town  of 

Con k l i n  Well No. 1 was sampled a n d  levels o f  I, I, 1 - t r i ch lo roe thane were 

detected. Records ind ica te  t h i s  pe r iod  o f  t ime i s  approx imate ly  t h r e e  (3) 



years.  Therefore,  t h e  groundwater  f low would have t rave l led  

approximately 483 feet, o r  about  one-half  t h e  d is tance t o  t h e  Town o f  

Conk l in  well. These data suggest  t h a t  t h e  subsur face wastewater which 

had been discharged could n o t  have t rave l led  f rom Nesco Products,  I nc .  

p r o p e r t y  t o  impact t h e  Town o f  Conk l in  well d u r i n g  a th ree-year  

timeframe of concern. Th is ,  however, assumes t h a t  s tat ic  condi t ions were 

in existence d u r i n g  t h e  d ischarge t o  t h e  subsur face disposal system. 

However, t h e  above analysis assumes a groundwater  condi t ion t h a t  

was n o t  in existence during t h e  t ime f rom January,  1978 t o  January ,  1981 

and, there fore ,  i s  n o t  a va l id  representat ion o f  t h e  dynamic groundwater  

cond i t ion  t h a t  did ex is t .  T o  model t h e  system d u r i n g  t h e  timeframe when 

t h e  Nesco Products, Inc.  was in t h e  manufac tur ing  operat ion, t h e  

inf luence o f  t h e  pumping f rom Well No. 1 mus t  be evaluated. T h e  n e x t  

section discusses t h e  well hyd rau l i cs  in more deta i l  and t h e  impact of 

pumping on t h e  aqu i fe r  system. 

3.04 Radius of-Cqne of Daress-ion,__-Town of. Con k l i n  -MI! _No,l 

When a well i s  pumped in a water tab le  aqu i fe r ,  t h e  water  table 

sur face i s  depressed causing an  increase in t h e  hyd rau l i c  g rad ient .  T h e  

shape o f  t h e  water tab le  sur face i s  l i ke  a funne l  and i s  called t h e  cone of 

depression. I n  an aqu i fe r  o f  i n f i n i t e  areal ex tent ,  t h e  cone radiates o u t  

f rom t h e  well t o  a p o i n t  o f  equ i l ib r ium in which recharge t o  t h e  area of t h e  

cone equals t h e  d ischarge f rom t h e  well. 

T h e  aqui fer ,  f rom which  Town o f  Conk l in  Well No. 1 pumps, i s  no t  of 

i n f i n i t e  areal ex tent .  F in i te  physical  and h y d r a u l i c  boundar ies e x i s t  t h a t  

cont ro l  t h e  shape o f  t h e  cone o f  depression developed f rom Well No. 1.  

A s  p rev ious l y  stated, t h e  aqu i fe r  i s  a sand and g rave l  depos i t  located in 



t h e  t r o u g h  o r  va l ley  o f  t h e  Susquehanna River ,  approximately 1,000 fee t  

wide, 45 t o  50 feet in saturated th ickness,  and ex tends g rea t  distances 

along t h e  course o f  t h e  Susquehanna River .  T h e  sides and  bottom o f  t h e  

t r o u g h  are  composed o f  materials o f  low permeabi l i ty,  i .e. ,  e i t he r  till o r  

shale bedrock ,  and are  there fore  considered hydro log ic  boundar ies which 

l imi t  t h e  g r o w t h  o f  t h e  cone o f  depression. T h e  Town o f  Conk l in  Well No. 

1 is  located approximately in t h e  middle o f  t h e  t r o u g h ,  about 30 feet  from 

t h e  south  bank  o f  t h e  Susquehanna River .  

U t i l i z i ng  t h e  pump tes t  data, per formed b y  t h e  Town o f  Conk l in  

d u r i n g  t h e  const ruc t ion  a n d  tes t i ng  o f  Well No. 1, an estimate of t h e  

rad ius  of t h e  cone o f  depression was made and i s  inc luded as p a r t  of 

Append ix  D. I f  t h e  aqu i fe r  was considered t o  be  o f  i n f i n i t e  areal extent ,  

t h e  rad ius  o f  t h e  cone o f  depression could ex tend  f rom 3,000 ft. to  9,000 

ft. f rom t h e  well. A more exact  estimate i s  n o t  necessary a t  t h i s  t ime 

because t h i s  in format ion c lear ly  demonstrates t h a t  t h e  theoret ica l  cone 

exceeds t h e  known boundary  condi t ions o f  t h i s  aqu i fe r .  Therefore,  f o r  

Town o f  Conk l in  Well No. 1 t o  susta in i t s  y ie ld  o f  600 gpm, t h e  cone of 

depression must  receive recharge f rom areas t h a t  a r e  n o t  hyd rau l i ca l l y  

l imited. Since t h e  aqu i fe r  ex tends along t h e  course o f  t h e  Susquehanna 

River ,  t h e  cone o f  depression expands in t h i s  d i rec t ion  u n t i l  t h e  combined 

recharge o f  t h e  aqu i fe r  and  t h e  induced recharge f rom t h e  Susquehanna 

R ive r  equals t h e  d ischarge of t h e  Town o f  Conk l in  Well. T h e  resu l t i ng  

shape o f  t h e  cone o f  depression should be e l l ip t i ca l ly  shaped w i t h  t h e  long 

axis  running paral le l  t o  t h e  Susquehanna R ive r .  

T h e  impact o f  t h i s  analysis i s  two-fo ld.  F i rs t ,  the  analysis 

establ ishes t h a t  cone of depression establ ished by t h e  Town o f  Conk l in  

Well No. 1, pumping a t  600 gpm, extends t o  and beyond t h e  Nesco 



Products,  I nc .  p r o p e r t y  b y  as much as 3,000 feet .  Thus,  a n y  sp i l l  o r  

subsur face d ischarge w i t h i n  t h i s  area o f  t h e  cone o f  depression could 

po tent ia l l y  contaminate t h e  g roundwa te r  and t h u s  impair  t h e  q u a l i t y  o f  

water  be ing  pumped f r o m  Well No. 1. 

Secondly, t h e  pump ing  o f  t h e  well increases t h e  h y d r a u l i c  g r a d i e n t  

t owards  t h e  well and  the re fo re  t h e  ve loc i ty  of t h e  water  t r a v e l i n g  towards  

t h e  well increases. A s i x - foo t  d rawdown a t  t h e  T o w n  o f  Conk l i n  Well No. 

1, wh ich  was t h e  r e s u l t  o f  t h e  pump t e s t  on t h i s  well, wh ich  i s  i nc luded  in 

Append ix  D, increases t h e  regional  g r a d i e n t  f rom .001 ft./ft. t o  -006 

ft./ft., o r  a s i x - fo ld  increase. There fore ,  t h e  average ve loc i t y  o f  t h e  

g roundwa te r  would increase f rom 0.44 fee t  p e r  d a y  t o  2.65 fee t  p e r  day, 

o r  approx imate ly  1,000 fee t  p e r  yea r .  T h i s  evaluat ion suggests  t h a t  it i s  

possib le f o r  g roundwa te r  beneath t h e  subsur face wastewater disposal 

system t o  have  t rave l l ed  t o  t h e  Town  o f  Conk l i n  Well No. 1 in 

approx imate ly  one year .  

3.05 Dis_cussion-of Impact 

T h e  f i e l d  w o r k  and  evaluat ions per fo rmed during t h e  hydrogeological  

inves t iga t ion  have establ ished t h e  necessary f ramework  f o r  unders tand ing  

t h e  cause a n d  e f fec t  re la t ionsh ips  in t h e  g roundwa te r  system in t h e  

v i c i n i t y  o f  t h e  Nesco Products,  Inc . ,  f ac i l i t y .  

T h i s  unconf ined a q u i f e r  i s  n o t  p ro tec ted  b y  an  o v e r l y i n g  conf in ing  

l aye r  so a n y  material  spi l led, deposi ted in, o r  d ischarged t o  t h e  

Susquehanna R i v e r  has t h e  potent ia l  t o  impact t h e  q u a l i t y  o f  t h i s  

g roundwa te r  system. Nesco Products,  Inc.,  has a SPDES p e r m i t  t o  

d ischarge e f f l u e n t  i n t o  a subsur face wastewater disposal system. 

Subsur face wastewater disposal methods a r e  commonly used t h r o u g h o u t  



t h e  area, since t h e r e  a re  n o  municipal sewer fac i l i t ies avai lable t o  handle 

sewage e f f l uen t .  A l l  subsur face d ischarges i n t o  t h i s  aqu i fe r  have t h e  

potent ia l  t o  migra te  t o  t h e  g roundwate r  table and become a p a r t  o f  t h e  

groundwater .  

T h e  p r inc ipa l  water  supp ly  use r  t h a t  taps  t h i s  aqu i fe r  is  t h e  Town o f  

Conk l in .  T h e r e  a r e  t h r e e  wells u t i l i zed in t h e  Town o f  Conk l in 's  tota l  

water  supp ly  system and Well No. 1 i s  located approximately 1,000 feet 

no r thwes t  o f  t h e  Nesco Products, Inc. ,  f ac i l i t y .  T h e  o t h e r  t w o  wells a re  

a la rge d is tance away f rom t h i s  fac i l i t y .  T h i s  well has t h e  capaci ty  t o  

w i thd raw ove r  600 gpm f rom t h e  aqu i fe r ,  and  t h i s  h i g h  y ie ld  i s  possible 

because t h e  aqu i fe r  has a high t ransmiss iv i ty  and receives recharge f rom 

t h e  Susquehanna R ive r .  T h e  o t h e r  repo r ted  users  t h a t  d r a w  f rom t h i s  

aqu i fe r  ( w i t h i n  t h e  area o f  invest igat ion)  a re  a few resident ia l  dwel l ings.  

T h e  pumping o f  Town o f  Conk l in  Well No. 1 creates an e l l ip t ica l  

shaped cone o f  depression t h a t  p robab ly  ex tends t o  t h e  va l ley  walls o r  

about  600 fee t  in a no r th -sou th  d i rec t ion ,  and ove r  3,000 fee t  east and 

west f rom t h e  well. T h e  subsur face disposal area o f  Nesco Products,  

Inc. ,  i s  suspected t o  l ie  w i t h i n  t h e  cone o f  depression o f  t h i s  well, when 

it i s  pumping a t  a r a t e  of 600 gpm. D u r i n g  t h e  course o f  t h i s  

inves t iga t ion ,  when t h e  well was n o t  pumping, t h e  d i rec t i on  o f  f low is  t o  

t h e  no r thwes t  a t  .001 ft/ft o f  g rad ient .  

Groundwater  ve loc i ty  rates in t h e  aqu i fe r  w i thou t  Town o f  Conk l in  

Well No. 1 pumping were calculated t o  b e  approximately 0.44 ft. p e r  day, 

and  w i t h  t h e  well pumping,  t h e  ve loc i ty  was calculated t o  b e  

approximately 2.65 fee t  p e r  day .  A t  these ve loc i ty  rates and  condi t ions 

t h e  g roundwate r  d ischarges f rom t h e  Nesco Products,  Inc .  subsurface 

wastewater disposal system had been moving t h r o u g h  an aqu i fe r  t h a t  i s  a 



source of g roundwate r  supp ly .  T h e  r a t e  o f  movement i s  increased when 

t h e  s u p p l y  well No. 1 i s  pumping;  however, t h e  d i rec t ion  o f  movement 

appears t o  be  t h e  same whether  t h e  pump i s  on o r  o f f .  

T h e  Town of Conk l in  Well No. 1 has a def in i te  impact upon  

g roundwate r  f low t o  distances in excess o f  3,000 fee t  f rom i t s  d ischarge 

po in t .  A n y  plume o f  contaminated g roundwate r  w i t h i n  t h i s  rad ius  o f  

depression should eventua l ly  be  d r a w n  to  t h e  well. A t  600 gpm f low, t h e  

t rave l  t ime f rom t h e  Nesco Products, Inc. ,  f ac i l i t y  could approach one 

year .  Since t h i s  t ime per iod  inc ludes a similar t ime per iod  d u r i n g  which 

Nesco Products,  Inc.  , had d ischarged process e f f l uen t  conta in ing  1 , l  ,I - 
tr ich loroethane,  it appears t h a t  Nesco Products, Inc.,  cou ld  have 

con t r i bu ted  t o  t h e  elevated level o f  I, I, I -t r ich loroethane measured in Well 

No. 1. I t  i s  no t  known if t h e r e  ex is ts  o t h e r  potent ia l  p o i n t  source 

d ischarges o f  t h i s  chemical t o  t h e  aqu i fe r 'w i th in  t h e  cone o f  depression of 

Well No. 1. I t  i s  possible t h a t  because t h e  area o f  in f luence i s  so large, 

o the r  c o n t r i b u t o r s  may a f fec t  t h e  Town o f  Conk l in  Well. T h e  ra i l road 

swi tch ing  y a r d s  may be  a source o f  contamination, b u t  an exhaust ive  

search of t h e  geographic area was n o t  conducted. 

T o  measure t h e  potent ia l  impact o f  t h e  d ischarge f rom t h e  Nesco 

process on t h e  groundwater ,  addi t ional  s tudies were pursued.  These 

studies inc luded:  

1. A rev iew o f  t h e  manufac tur ing  process and calculat ion o f  mass 

balance; 

2 .  Sampling and  analysis o f  soils and g roundwate r  in t h e  area of 

Nesco Products,  Inc. ,  fac i l i t y  as well as a t  select locations in 

t h e  v i c in i t y ;  



3. A l i t e r a t u r e  search o n  t h e  envi ronmental  fa te  o f  I ,I ,I- 

tr ich lo roethane;  

4. A bench scale soil isotherm exper iment  t o  evaluate t h e  

a t tenuat ion  as a possib le mechanism t o  l im i t  m igra t ion  o f  1,1,1- 

t r i ch lo roe thane.  

These studies appear in t h e  n e x t  sect ions o f  t h i s  Report .  



SECTION 4 - MANUFACTURING PROCESS 

4.01 Review o f  Manufac tur ing  Process 

I n  o r d e r  t o  i d e n t i f y  t h e  d ischarges  t h a t  may have occu r red  t o  t h e  

subsur face wastewater disposal system, a rev iew  of t h e  manu fac tu r i ng  

process was under taken  t o  determine where  probab le  losses in t h e  process 

cou ld  occu r .  

T h e  manu fac tu r i ng  process a t  Nesco Products,  Inc. ,  commenced in 

November, 1977, a n d  ceased in December, 1980, f o r  a to ta l  maximum 

opera t i ng  t ime o f  36 months.  T h e  manu fac tu r i ng  process opera ted  u n d e r  

a var iab le  number  o f  sh i f ts ,  f o r  v a r i e d  per iods  o f  time, a n d  f o r  ce r ta in  

t ime per iods  n o  manu fac tu r i ng  occu r red .  Records were n o t  k e p t  w i th  

respec t  t o  ope ra t i ng  t imes o r  t h e  number o f  s h i f t s  opera ted  da i ly ,  b u t  

estimates have been made based u p o n  month ly  employment records,  and  

p roduc t i on  records .  Purchas ing  reco rds  were rev iewed t o  q u a n t i f y  t h e  

amount o f  1,1,1 - t r i ch lo roe thane (MethyIchIoroform), h a v i n g  t h e  t r a d e  

name o f  T r i -E thane  t h a t  was received a t  t h e  fac i l i t y .  T h e  pu rchas ing  
R' 

reco rds  ind ica ted  t h a t  during t h e  manu fac tu r i ng  pe r iod  f rom November 9, 

1977 u n t i l  November 26, 1980, a to ta l  of 344 d rums  o r  18,576 gal lons o f  

1 ,I, 1 - t r i ch lo roe thane were  purchased.  A Material  Safe ty  Data Sheet f o r  

1,1,1 - t r i ch lo roe thane i s  inc luded in Append ix  G. 

A schematic o f  t h e  manu fac tu r i ng  process i s  shown as F i g u r e  6. T h e  

equ ipment  f o r  t h i s  process i s  now dismantled, but a rev iew o f  records  

i nden t i f i es  t h e  sizes a n d  t y p e s  o f  equipment .  T h e  method o f  opera t ion  a t  

Nesco Products,  Inc . ,  was t o  place t h e  metal p r o d u c t s  t o  b e  cleaned o n  a 

mechanised cont inuous conveyo r  system. T h e  metal p r o d u c t s  passed 

t h r o u g h  a degreas ing  tank ,  where  a mis t  of 1,1,1 - t r i ch lo roe thane was 



sprayed onto  t h e  metal p r o d u c t s  and t h e  metal p roduc ts  were also 

submerged i n  a ba th  o f  1,1,1 - t r ich loroethane.  T h e  p roduc ts  remained in 

contact  w i t h  t h e  1,1,1 - t r i ch loroethane f o r  approximately 2 minutes. T h e  

purpose of t h i s  was t o  remove a n y  c u t t i n g  o i l  o r  metal shavings attached 

t o  t h e  metal p roducts .  T h e  temperature o f  t h e  1,1,1 - t r ichIoroethane was 

0 
maintained a t  approximately 150 F a t  all times, i nc lud ing  d u r i n g '  t h e  

weekends. T h e  metal p roduc ts  were unloaded f rom t h e  conveyor  system 

af ter  t h e  metal p r o d u c t s  had been removed f rom t h e  degreasing tank ,  

placed o n  s tack ing t rays ,  and eventua l ly  placed o n  another  conveyor  

system in t h e  washing and r i n s i n g  operat ion. T h e r e  were no wastewater 

d ischarges f rom t h e  degreasing t a n k .  

T h e r e  were  two  a i r  ven ts  on t h e  degreasing t a n k .  A fo rced a i r  v e n t  

o n  t h e  d ischarge end  o f  t h e  degreasing t a n k  was powered b y  a 1/3 

horsepower motor w i t h  an 8" diameter d ischarge p ipe .  T h e  second v e n t  

on  t h e  degreasing t a n k  was an  8" a i r  v e n t  wh ich  had an 8" diameter 

d ischarge p ipe .  T h e r e  was also a rec tangu lar  opening on t h e  t o p  of t h e  

degreasing t a n k  t h r o u g h  which t h e  1,1,1 - t r ich loroethane was in t roduced  

i n t o  t h e  degreasing tank .  T h i s  open ing was 28" wide and  64" long.  

I n  a separate area in t h e  manufac tur ing  fac i l i t y ,  t h e r e  was a 

po l ish ing  department  where  some o f  t h e  metal p r o d u c t s  were pol ished. As  

t h e  f ina l  s tep in t h i s  process, t h e  metal p roduc ts  were manual ly d ipped 

i n t o  one o f  t w o  tanks,  each t a n k  be ing  16" x 16" x 16" in size. Each t a n k  

contained 1,1,1 - t r ich loroethane,  and  t h e  tanks  were  maintained a t  normal 

room temperature.  However, t h e  metal p roduc ts  were  v e r y  h o t  from t h e  

po l ish ing  process. T h e  metal p roduc ts  were t h e n  placed upon s tack ing 

t rays ,  and  eventua l ly  taken t o  t h e  washing and r i n s i n g  operat ion.  T h e  

two t a n k s  in t h e  po l ish ing  department  contained a l i p  exhaust  system w i th  



a 1/3 horsepower exhaust  fan and  a 5" diameter p ipe .  T h e r e  were also 

several l a rge  exhaust  fans  located t h r o u g h o u t  t h e  manufac tur ing  fac i l i t y ,  

wh ich  exhausted in te rna l  a i r .  

T h e  metal p roduc ts  f rom t h e  degreasing t a n k  and  f rom t h e  po l ish ing  

depar tment  tanks  were eventua l ly  placed on a conveyor  in t h e  washing 

and  r i n s i n g  operat ion, where  t h e  metal p roduc ts  were cleaned. T h e  metal 

p r o d u c t s  placed on t h i s  cont inuous conveyor  were f i r s t  washed in h o t  

water  solut ion conta in ing  Oaki te 96. T h e  t a n k  in which  t h e  metal 

p roduc ts  were washed was 6.0 fee t  long, 1 .25 fee t  wide and  I. 33 feet  

deep. Water temperatures were maintained a t  1 2 0 ' ~  t o  1 3 0 ' ~  in each o f  

t h e  wash cycles. A Material  Safe ty  Data Sheet f o r  t h e  Oaki te 96 i s  shown 

in Append ix  G. T h e  purpose o f  t h i s  f i r s t  washing cyc le  was t o  emulsi fy 

and remove o i ls  and a n y  metal shav ings  remaining on  t h e  metal p roduc ts .  

T h e  metal p roduc ts  t rave l led  f rom t h e  f i r s t  wash cyc le  on  t h e  

conveyor  t h r o u g h  a heavy cold water  r inse.  T h e  metal p roduc ts  then  

entered t h e  second wash t a n k  made up o f  h o t  water  ( 1 2 0 ~ - 1 3 0 ~ ~ )  and a 

mi ld A lka l i  c leaning material  known as Oaki te 12. A Material  Safe ty  Data 

Sheet f o r  Oaki te 12 i s  also shown i n  Append ix  G. T h e  t a n k  was o f  t h e  

same dimensions as t h e  f i r s t  wash t a n k .  T h e  metal p roduc ts  cont inued o n  

t h e  conveyer  t h r o u g h  a second heavy cold r inse,  fol lowed b y  a r i n s e  in a 

t a n k  conta in ing  h o t  water  only,  which was maintained a t  a tempera ture  of 

1 2 0 ' ~  t o  130'~.  T h i s  t a n k  was also t h e  same size as t h e  t w o  wash tanks .  

A l l  wastewaters f rom t h e  washing and r i n s i n g  operat ions f lowed i n t o  a 

sump area and were t h e n  d ischarged t o  t h e  subsur face wastewater 

disposal system. T h e  metal p r o d u c t s  cont inued o n  t h e  conveyor  t o  a 

0 
blower, where  t h e  metal p roduc ts  were d r i e d  a t  150 F. Metal p roduc ts  

were t h e n  removed from t h e  conveyor  and taken t o  an assembly area 

where  t h e  p roduc ts  were assembled, tested, packed, and shipped.  



T h e  ma jo r i t y  o f  t h e  to ta l  wastewater d ischarges t o  t h e  subsur face 

wastewater disposal system were f rom t h e  rest room faci l i t ies, located in 

t h e  n o r t h e r l y  p a r t  o f  t h e  manu fac tu r i ng  fac i l i t y ,  a n d  f rom t h e  washing 

a n d  r i n s i n g  operat ion.  A n  addi t ional  small q u a n t i t y  o f  wastewater 

d ischarge t o  t h e  subsur face disposal area came f rom cool ing waters 

genera ted  i n  t h e  po l ish ing  depar tment .  These wastewaters f lowed 

t h r o u g h  a small d ra in ,  cons t ruc ted  t h r o u g h  t h e  concrete wall o f  t h e  

bu i l d ing ,  a n d  i n t o  a se t t l i ng  t a n k  w i t h  a we i r .  T h i s  wastewater was t h e n  

se t t led  p r i o r  t o  be ing  d ischarged i n t o  t h e  subsur face wastewater disposal 

system. T h e r e  were n o  o t h e r  f l oo r  d r a i n s  cons t ruc ted  a t  t h i s  

manu fac tu r i ng  fac i l i t y .  

4.0-2_-_Makri&s - - - -- -Mass .- . Balance , - 

T h e  rev iew  of t h e  manu fac tu r i ng  process i den t i f i ed  speci f ic  areas 

where  possib le volat i l izat ion a n d  wastewater d ischarges  t o  t h e  subsur face 

wastewater disposal system cou ld  occur .  In o r d e r  t o  q u a n t i f y  these 

d ischarges,  a mater ials mass balance was conducted u s i n g  estimates f rom 

t h e  personnel  who were fami l iar  w i t h  t h e  manu fac tu r i ng  process, t h e  

reco rds  t h a t  were  available, and  emission rates c i ted  f rom t h e  l i t e ra tu re .  

From t h e  r a w  material  pu rchas ing  reco rds  f r o m  November 9, 1977 

t h r o u g h  November 26, 1980, it was determined t h a t  18,576 gal lons, o r  101 

tons,  o f  1 ,I ,I -t r ich lo roe thane had  been purchased by Nesco Products,  

Inc.  A Mater ia l  Safe ty  Data Sheet, inc luded in Append ix  G I  ident i f ies 

va r ious  phys ica l  data o f  t h i s  compound. Discussions w i t h  manufac tur ing  

representa t ives  o f  Ill, 1 - t r i ch lo roe thane indicate t h a t  t h e r e  a r e  o t h e r  

halogenated organ ics  wh ich  a re  incorpora ted  during t h e  manu fac tu r i ng  

process a r e  considered contaminants in t h e  Ill, 1 -t r ich loroethane,  and  



t h a t  t h e y  cons t i t u te  less t h a n  1 pe rcen t  b y  volume o f  t h e  f i na l  p r o d u c t .  

In addi t ion,  these representa t ives  o f  t h e  manufac tur ing  f i rms have also 

ind ica ted  t h a t  t h e  I ,I , I - t r i ch lo roe thane  may conta in  as much as 5 

percent ,  b y  volume, o f  s tabi l izers,  wh ich  are  main ly  alcohols and  o the r  

mater ials.  These l a t t e r  contaminants a re  genera l l y  t h o u g h t  t o  be  easi ly 

degraded.  

I n  add i t ion  t o  t h e  pu rchas ing  records,  t h e  personnel  a t  t h e  

manu fac tu r i ng  fac i l i t y ,  who were fami l iar  w i t h  t h e  processes, have 

est imated t h a t  approx imate ly  f i v e  (5)  d rums  o f  spen t  1,1,1-tr ichloroethane 

f rom t h e  degreasing t a n k  were sent  f rom t h e  Nesco Products,  I nc .  f ac i l i t y  

t o  a recove ry / recyc l i ng  processer  each week, and  t h a t  t h r e e  (3) d rums  of 

t h i s  reclaimed material  were r e t u r n e d  each week t o  Nesco Products,  Inc.  

I t  was f u r t h e r  assumed t h a t  t h e  two  (2) d r u m s  o f  spent  mater ial  wh ich  

were n o t  r e t u r n e d  t o  Nesco Products,  Inc .  conta ined oi ls and  greases, 

metal shav ings  and  sludges, and  t h a t  t h e r e  were neg l ig ib le  quant i t ies  o f  

1,1,1 - t r ichIoroethane.  These d rums  were r e t u r n e d  t o  t h e  chemical 

manu fac tu re r  f o r  u l t imate disposal.  

I t  was also estimated tha t ,  a t  t h e  cessat ion o f  t h e  manu fac tu r i ng  

operat ions a t  Nesco Products,  I  nc., approximate ly  75 d rums  of 1,1,1- 

t r i ch lo roe thane were t ranspor ted  t o  t h e  recove ry / recyc l i ng  processer  a n d  

were n o t  r e t u r n e d  t o  Nesco Products,  Inc .  I t  was also est imated t h a t  90 

p e r c e n t  o f  t h i s  mater ial  was 1,1,1 - t r ich loroethane.  There fore ,  it has 

been calculated t h a t  a to ta l  o f  approximate ly  20 tons  o f  I ,I , I- 

tr ich lo roethane were t r a n s p o r t e d  t o  t h e  recove ry / recyc l i ng  processer  a n d  

were n o t  r e t u r n e d  t o  Nesco Products,  Inc .  

In o r d e r  t o  calculate t h e  q u a n t i t y  o f  1,1,1 - t r i ch lo roe thane t h a t  may 

have been volat i l ized d u r i n g  t h e  processes, t h e  ope ra t i ng  t imes of t h e  



va r ious  pieces o f  equipment  conta in ing  1 ,I ,I -t r ich lo roe thane were also 

estimated, u s i n g  t h e  mon th l y  employment records,  and t h e  p roduc t i on  

reco rds  as a reference.  Estimates were made o f  t h e  tota l  number  o f  

ope ra t i ng  hours ,  idling h o u r s  a n d  weekend idling h o u r s  based upon  t h e  

in fo rmat ion  conce rn ing  t h e  number  o f  s h i f t s  and  l eng th  o f  each s h i f t  

wh ich  were p r o v i d e d  by va r ious  personnel  a t  t h e  Nesco Products,  Inc.,  

f ac i l i t y .  From t h i s  in fo rmat ion  it was calculated t h a t  t h e r e  were 

approx imate ly  13,550 ope ra t i ng  hours ,  5,450 i d l i n g  hours ,  and  5,180 

weekend idling hours ,  during which  t h e  equipment  u s i n g  I ,I , I- 

tr ich lo roethane was u t i l i zed .  

T h e  degreas ing  t a n k  had a possib le tota l  a i r  emission sur face area of 

33.9 square  feet, wh ich  inc luded t h e  two vents ,  a n d  t h e  cove r  in t h e  

cen te r  of t h e  tank .  From an Envi ronmental  Protect ion Agency  (EPA) 

pub l ica t ion ,  _Cont ra l ing  Ppl lu t ion f rom t h e  Manu fac tu~ r ing  and Coa t ing  of 
........ ...... . . . . . . . . . . . . .  . . - - -  - - 

Mag! Productt, . . So lvent  ... Metal C l e a n l n ~  A i r  Pol lut ion ......... . Con t ro l  . .  .. - l  I, . . . . . . . . .  . .- . . ~ .  - . . - - - -. -- 

625/3-77-009, May 1977, t h e  emission ra tes  have been de r i ved .  T h e  

conveyor ized degreas ing  t a n k  emission rates a r e  determined t o  b e  0.2 

Ibs /square  foot /hour  during t h e  ope ra t i ng  h o u r s  a n d  0.04 Ibs/square 

foo t /hour  during t h e  idling hours .  

T h e  two  manual dip t a n k s  in t h e  po l ish ing  depar tment  had  a tota l  a i r  

emission sur face area o f  3.38 square  feet.  T h e  emission rates,  again 

d e r i v e d  f r o m  EPA pub l ica t ion  625/3-'77-009, were  1.0 Ib /square  foot /hour  

during opera t i ng  hours ,  a n d  0.2 I bs /square  foo t /hour  during idling 

hours .  

From these data, it has been calculated t h a t  a tota l  o f  79.8 tons  of 

1,1, 1 - t r i ch lo roe thane may have volat i l ized f rom t h e  degreas ing  t a n k  and  

t h e  t w o  t a n k s  in t h e  po l ish ing  depar tment  during t h e  manu fac tu r i ng  

process. 



T h e  number  o f  var iables and inaccuracy in calculat ing volat i l izat ion 

d u r i n g  t h e  wash, r inse,  and blow d r y i n g  cycles have made it impossible t o  

calculate volat i l izat ion losses d u r i n g  these phases of t h e  operat ion, b u t  it 

i s  assumed t h a t  a n y  1,1,1 - t r ich loroethane,  remaining on t h e  metal 

p roduc ts  as t h e  metal p roduc ts  entered t h e  wash and r inse cycles, would 

have been solubl ized and d ischarged w i t h  t h e  wastewaters t o  t h e  

subsur face wastewater disposal system. T h e  tota l  q u a n t i t y  o f  water  

purchased a t  Nesco Products,  I nc .  from January 1978 t o  January  1981 was 

recorded as 24.9 mil l ion gal lons. 

Wastewater d ischarges were sampled on n ine  (9) separate occasions 

between May 24, 1979 and October 13, 1980. T h e  wastewater analyses, 

conducted in accordance w i t h  t h e  NYSPDES perm i t  requirements,  were 

completed b y  Southern  T i e r  Analyt ica l  labora tory .  T h e  range o f  resu l ts  

f o r  l , l , l - t r i c h l o r o e t h a n e  va r ied  f rom 735 p p b  ( J u l y  6,  1980) t o  less than  

1 p p b  (May 24, 1979). T h e  SPDES permi t  allowed a d ischarge o f  0.05 

mg/ l i ter ,  o r  50 p a r t s  p e r  b i l l ion  ( p p b ) .  Based upon t h e  q u a n t i t y  o f  water  

used b y  Nesco Products,  Inc., f rom t h e  water  purchase records,  o r  24.9 

mil l ion gallons, o v e r  t h e  opera t ing  per iod,  and assuming t h a t  all o f  t h i s  

water  was used in t h e  washing and r i n s i n g  operat ions, t h e  tota l  permi t ted  

d ischarge allowable a t  t h e  ra te  of 0.05 mg/l u n d e r  t h e  prov is ions  of t h e  

SPDES perm i t  would have been 0.0052 tons  o f  1,1,1 - t r ich loroethane.  

I n  summary, t h e  purchas ing records  indicated t h a t  approximately 101 

tons o f  1 ,I ,I - t r i ch loroethane had been purchased by Nesco Products, 

Inc .  O f  t h i s  q u a n t i t y  it i s  estimated t h a t  20 tons  o f  1,1,1 - t r ich loroethane 

were r e t u r n e d  t o  t h e  chemical manufac turer  f rom t h e  recovery / recyc l ing  

processer. From t h e  mass balance analysis, it had been calculated t h a t  

approximately 79.8 tons  of 1,1,1 - t r ich loroethane had volat i l ized d u r i n g  



t h e  manufac tur ing  process. There fore ,  t h e  balance of t h e  I ,I ,I- 

tr ichloroethane,  o r  approximately 1  . 2  tons  o f  1,1,1 - t r i ch loroethane may 

have been d ischarged i n t o  t h e  subsurface disposal area d u r i n g  t h e  

manufac tur ing  process. 



SECTION 5 - SAM-PLING, ANALYSES, AND RESEARCH 

5 2 1  General 

T h e  pu rpose  o f  ob ta in ing  samples a t  t h e  Nesco Products,  I n c . ,  

fac i l i t y  fo r  chemical analyses was to  determine if a n y  1,1, 1 - t r i ch loroethane 

was present ,  a n d  t h e  possible o r  p robab le  e x t e n t  t o  wh ich  any 1 , I  , I -  

t r i ch lo roethane may have migrated.  Chemical analyses were per formed on 

var ious  media, i nc lud ing :  

- Samples of g roundwater ,  downgrad ient  and upgrad ien t  o f  t h e  

Nesco Products,  I nc .  subsur face wastewater disposal system; 

- Samples o f  g roundwater ,  obta ined from ind iv idua l  water  s u p p l y  

wel ls s e r v i n g  residences located near t h e  Nesco Products, Inc., 

f ac i l i t y ;  

- Samples o f  sur face water,  i nc lud ing  samples f rom a lagoon 

located j u s t  south  o f  t h e  leach f ield and  from t h e  Susquehanna 

River ,  a t  po in ts  upgrad ien t  and downgrad ient  o f  t h e  Nesco 

Products,  I nc .  , fac i l i t y ;  

- Samples o f  sediments, taken from t h e  bottom o f  t h e  lagoon 

located jus t  sou th  o f  t h e  leach f ie ld;  and  

- Samples o f  soil, taken f rom t h e  t e s t  bo r ings  d r i l l e d  a t  p r e -  

selected locat ions w i th in  t h e  leach f i e ld  area. 

A l i t e r a t u r e  rev iew was also conducted t o  determine t h e  possible and 

probable mechanisms f o r  t h e  environmental fa te  o f  1 ,I ,I - t r i ch loroethane in 

t h e  groundwaters .  A soi l  isotherm exper iment  was also conducted t o  

determine if t h e  soils in and around t h e  Nesco Products,  I nc .  f ac i l i t y  were 

capable o f  a t tenuat ing  1,1,1 - t r ich loroethane.  These research e f f o r t s  were 

used t o  s u p p o r t  t h e  sampling and  analyses e f fo r t s .  



T h e  fo l lowing sections p resen t  t h e  resu l ts  o f  t h e  sampling and 

analyses, and  t h e  p rog ram under taken  a t  t h e  Nesco Products, I nc . ,  

f ac i l i t y  d u r i n g  t h e  f i e ld  invest igat ion.  

p l i n g  and Analyses 

D u r i n g  t h e  sampling o f  groundwater ,  a s t r i c t  sampling protocol  was 

implemented t o  eliminate i nadver ten t  i n t roduc t ion  i n t o  t h e  well ( o r  sample) 

o f  substances which could lead t o  in ter ferences,  and t h u s  inaccurate 

resu l t s  f rom subsequent  labora tory  analyses. A descr ip t ion  o f  t he  

g roundwate r  sampling p rocedure  i s  g i ven  in Append ix  E .  

Groundwater  samples were collected f rom al l  but two (2) wells (Nos. 

8 - 2  and 8 - 4 )  d u r i n g  t h e i r  insta l la t ion b y  use o f  a hollow stem, screened 

auger,  as p rev ious l y  described, wh ich  allowed f o r  sampling t h e  

groundwaters  a t  var ious  depths .  Wells were pumped f o r  a per iod  of t ime 

necessary t o  remove 3 t o  5 well volumes t o  obta in  a g roundwate r  sample. 

Rapid analyses o f  these groundwater  samples b y  O 'Br ien  & Gere 

Engineers'  laboratory,  enabled t h e  placement o f  t h e  stainless steel well 

screen(s) a t  t h e  d e p t h  which, as a r e s u l t  o f  t h e  chemical analyses, 

exh ib i ted  t h e  greates t  level(s) o f  1,1,1 - t r ich loroethane contamination. 

T h e  concentrat ions - o f  contaminat ion found  a t  t h e  var ious  locations a n d  

dep ths  during d r i l l i n g  i s  shown o n  Tab le  2A. 

Subsequent  g roundwate r  samples were obta ined f rom Well Nos. 6-1,  

-2, -3A, -38 ,  -4, -5A, -56,  -6 ,  -7A, -78, -8A, and -88 o n  June 3 and  

4, 1982. I h  addi t ion,  a sample was taken  f rom Well No. 5-6 o n  June 17, 

1982, fo l lowing t h e  per formance o f  t h e  second pump t e s t  o n  t h a t  well. 

Groundwater  samples were obta ined b y  ba i l ing  t h e  groundwater .  Two  well 

volumes o f  g roundwate r  were removed f rom each moni to r ing  well, t h e  well 



allowed t o  recover,  and  t h e n  a groundwater  sample was collected in sample 

v ia l (s ) .  T h e  v ia l (s )  were f i l led  completely t o  an over f low condi t ion,  a 

te f lon cap s l i d  i n to  place, and  t h e  cap secured. A i r  was p reven ted  from 

be ing  in t roduced  i n t o  t h e  sample v ia l (s) .  

Groundwater  samples were collected, placed on ice, and  p rompt l y  

t ranspor ted  t o  t h e  O 'B r ien  & Gere labora tory  in Syracuse, New York ,  

where t h e y  were analyzed f o r  Volat i le Halogenated Organics (VHO).  EPA 

Method 601, a Purge -T rap  technique, analyz ing f o r  volat i le o rgan ic  

compounds, was per formed us ing  a gas chromatograph t o  i den t i f y  and 

q u a n t i f y  l , l , l - t r i c h l o r o e t h a n e .  T h e  detect ion l imi t  f o r  t h i s  analys is  i s  

1.0 p a r t  p e r  b i l l ion  ( p p b ) .  Resul ts  o f  these analyses conf i rmed t h e  

presence o f  I, I, I -t r ich loroethane beneath t h e  p r o p e r t y  owned by Nesco 

Products,  I nc .  These resu l t s  a re  presented in Tab le  2B. 

T h e  g roundwate r  sample resu l t s  obta ined during t h e  drilling process 

were used fo r  placement of t h e  stainless steel well screens. T h e  

subsequent  g roundwate r  sampling e f f o r t  ind icated t h a t  t h e  concentrat ion 

of 1,1,1 - t r i ch loroethane was less than  observed during t h e  d r i l l i n g  and 

sampling operat ion.  A l though  s t r i c t  sampling protocol  and  consistent  

sampling procedures  were followed, t h e  reason(s) f o r  t h i s  dichotomy 

cannot  b e  explained. Two  sets o f  g roundwate r  samples, taken o n  June 3 

and  4, 1982 and  on June 28, 1982 show reasonably consistent  resu l ts .  

T h e  analyt ica l  sample resu l t s  f rom wells located between t h e  Nesco 

Products,  I'nc., subsur face disposal fac i l i t y  and  t h e  Town o f  Conk l in  Well 

No. 1, i.e., Wells No. 5A, 58 ,  8A, a n d  8B ind ica te  two ( 2 )  separate 

samplings w i t h  decreased concentrat ions o f  I, I, I -tr ich loroethane.  

However, t h e r e  a re  apparent  increased concentrat ions in o the r  wells, 

i .e., Wells No. 1, 2, and  3A, wh ich  cannot  b e  explained. A t  t h e  v e r y  



least, t h e  analyt ical  resu l t s  a re  var iab le  and inconsistent ,  b u t  t end  t o  be 

decreasing ove r  time. 

From t h e  l imited number of samples collected and analyzed, elevated 

concentrat ions of I, I, I -tr ich loroethane were detected in Wells No. 13-1 

and  B-3A.  These wells a re  located hydrau l ica l ly  downgrad ient  of, and 

closest t o  t h e  subsurface wastewater disposal area. Results o f  analyses 

from t h e  fou r  separate samplings o f  these two wells de r i ved  an average 

concentrat ion o f  1,1,1 - t r ich loroethane o f  435 p p b  in Well No. B-1  and 450 

p p b  in Well No. 3A. Well screen placement f o r  Wells B-1  and B-3A were 

27 feet and 31 fee t  below t h e  g r o u n d  sur face respect ive ly .  T h i s  i s  

apparen t l y  t h e  dep th  o f  g reates t  contamination, o r  approximately 12 t o  16 

fee t  i n t o  t h e  groundwater  table.  

T h e  concentrat ion o f  1,1,1 - t r ich loroethane which had been detected 

in g roundwate r  f rom Well No. B -1  were also analyzed f o r  purgeable 

p r i o r i t y  po l l u tan t  scan t o  be assured t h a t  no o the r  volat i le  o rgan ic  

substances were masking t h e  detect ion o f  1,1,1 - t r ich loroethane.  T h e  

analysis was selected based upon  t h e  informat ion determined from 

representa t ives  o f  t h e  manufacturers o f  1,1,1 - t r ich loroethane i d e n t i f y i n g  

cer ta in  organ ic  contaminants in t h e  manufactured p roduc t .  T h e  chemicals 

analyzed f o r  in t h i s  scan a re  shown in Append ix  F, Purgeable P r i o r i t y  

Pol lutants. Results o f  t h i s  analysis are  inc luded in Table 25. 

Const i tuents  found  in t h i s  s ingle groundwater  sample inc lude 1,1,1- 

t r ich loroethane,  t r i ch loroethy lene,  and Ill -dichloroethane. T h e  la t te r  

two  compounds a re  known t o  b e  found  i n  commercial grades of 1,1,1- 

t r ich loroethane,  as contaminants from t h e  manufac tur ing  process o f  1,1,1- 

t r i ch loroethane and, therefore,  t h e i r  presence in t h e  g roundwate r  i s  n o t  

considered unusual .  
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samples could n o t  b e  obta ined.  T h e  Bedel l  residence was resampled on 

June 5, 1982. T h i s  was t h e  on ly  res ident ia l  well t o  b e  sampled on th i s  

date, since al l  o thers  were connected t o  t h e  Town water  s u p p l y  b y  t h i s  

date, were  abandoned, o r  i n  t h e  case o f  t h e  Sher idan residence, was 

unoccupied.  

T h e  analyt ica l  resu l ts  f o r  t h e  Bedel l  and Sher idan water  supp ly  

samples a r e  consistent  and show concentrat ions o f  1,1,1 - t r i ch loroethane in 

t h e  20 t o  50 p p b  range.  

5.04 -Surface Water Sampl ing and Analyses 

Sur face water  samples were obta ined a t  two (2) locations in t h e  

lagoon located south  o f  t h e  leach f i e ld  on t h e  Nesco Products,  Inc.  

p r o p e r t y  on  May 5, 1982. T h e  sur face water  samples were taken  f rom t h i s  

lagoon t o  determine if t h e  sur face waters w i th in  t h i s  lagoon cou ld  conta in 

suf f ic ient  quant i t ies  o f  I ,I , l  - t r i ch loroethane t o  b e  a source o f  recharge t o  

t h e  g roundwate r .  Locations o f  these sur face water  samples a r e  shown o n  

F igu re  1. Sur face water  samples were taken f rom t h r e e  (3) separate 

depths  a t  each location. One sample was taken a t  t h e  sur face o f  t h e  

water,  one approximately 6 inches below t h e  surface,and one near  t h e  

bottom, t a k i n g  extreme care  n o t  t o  d i s t u r b  t h e  sediments. T h e  samples 

were t h e n  placed on  ice and t ranspor ted  t o  t h e  OIBrien & Gere Engineers 

labora tory  where  t h e  t h r e e  (3) surface water  samples f rom each location 

were composited t o  ob ta in  a representa t ive  sample o f  t h a t  location. T h i s  

was done in accordance w i t h  procedures  out l ined b y  t h e  EPA, wh ich  

minimized t h e  volat i l izat ion of a n y  I, I, I -tr ich loroethane present .  

These sur face water  samples were analyzed a t  t h e  OIBr ien & Gere 

labora tory  f o r  t h e  presence o f  Volat i le Halogenated Organics (vHO) and 



quant i f ied f o r  Ill ,I -tr ichloroethane.  Results o f  these analyses, shown in 

Table 3, do no t  indicate t h e  presence o f  1,1,1 - t r ich loroethane in e i the r  o f  

t h e  surface water  samples. I t ,  therefore,  appears t h a t  t h e  lagoon a t  t h e  

Nesco Products, Inc. fac i l i t y  would n o t  con t r i bu te  t o  addit ional discharges 

of 1,1,1 - t r ich loroethane to  t h e  groundwater .  

Two ( 2 )  surface water  samples were also obtained from t h e  

Susquehanna R ive r  on May 5, 1982. T h e  purpose in col lect ing these 

sur face water  samples was t o  ascertain if levels o f  l , l , l - t r i ch lo roe thane  

were present  in o ther  recharge areas t o  t h e  groundwater  aqu i fe r .  One 

sample was taken upstream from t h e  Nesco Products, Inc., f ac i l i t y  in t h e  

Susquehanna R ive r  near t h e  Temple Israel Rivers ide Cemetery, 

approximately a t  t h e  downstream corner  o f  t h e  fence. T h e  second surface 

water  sample was taken, approximately 100 feet  downstream f rom t h e  Town 

o f  Conk l in  Well No. 1, a t  a p o i n t  on t h e  souther ly  bank  o f  t h e  

Susquehanna R ive r .  Approximate sample locations are  shown on F igu re  1. 

Samples were t ranspor ted  t o  OIBrien & Gere laboratory and analyzed as 

descr ibed in t h e  previous paragraph.  

Results o f  these analyses, shown on Table 3, do n o t  indicate t h e  

presence o f  1,1,1 - t r ich loroethane in these samples. However, one r o u n d  

o f  sample col Iection i s  n o t  an exhaust ive determination t h a t  t h e  

Susquehanna River  is  o r  has n o t  been a potent ial  source o f  contamination. 

These data can suggest, however, t h a t  t h e  p robab i l i t y  o f  t h e  

Susquehanna R ive r  as a source o f  1 , l  , I - t r i ch loroethane i s  minimal. 

Samples o f  t h e  sediment were obtained f rom t h e  bottom o f  t h e  lagoon 

located south o f  leach f ield on May 5, 1982. T h e  purpose o f  col lect ing 



these bottom sediment samples was t o  determine if t h e  sediments had 

at tenuated 1,1,1 - t r i ch loroethane and may have served as a rese rvo i r  f o r  

d ischarge of 1,1,1 - t r ich loroethane t o  t h e  g roundwate r .  Two  (2) samples 

were taken  on t h a t  date a t  t he  locations shown on F igu re  1. T h e  method 

of sample collection consisted o f  removing a su f f i c i en t  amount o f  sediment 

d i r e c t l y  beneath t h e  bottom o f  t h e  water  w i t h  a shovel and p lac ing t h e  

sediment sample in sealed, glass ja rs  f o r  t ranspor ta t i on  t o  t h e  OIBr ien & 

Gere Engineers, Inc. ,  labora tory  in Syracuse, New Y o r k .  

T h r e e  (3) addit ional bottom sediment samples were obta ined from t h e  

lagoon o n  June 4, 1982. T h e i r  location i s  also shown on F igu re  1 .  T h e  

location f o r  these samples was selected because it had  been learned t h a t  

t h e r e  was a dra inage d i t ch ,  located d i r e c t l y  south  o f  t h e  Nesco Products, 

Inc .  bu i l d ing ,  wh ich  f lowed toward  t h e  lagoon. T h e  sediment samples 

were obta ined a t  t h e  conf luence o f  t h i s  d i t c h  w i t h  t h e  lagoon. T h e  

samples were obta ined by d r i v i n g  a th ree- foo t  l eng th  o f  Lexan t u b i n g  fo r  

a tota l  d e p t h  o f  approximately 18 inches, i n to  t h e  sediment, t h e n  removing 

t h e  t u b i n g  and seal ing w i t h  aluminum fo i l .  T h e  sample, once secured, 

was t ranspor ted  t o  t h e  OIBr ien & Gere labora tory .  T h e  bottom 8- inch 

po r t i on  o f  t h e  sediment sample in t h e  Lexan t u b e  was denoted as sediment 

sample 3A. T h e  t h r e e  i n c h  po r t i on  o f  t h e  sediment sample above sediment 

3A was denoted 36.  T h e  remainder o f  t h e  sediment was discarded, since 

it was assumed t o  be  o f  t h e  same na tu re  as sediments samples No. 1 and 

No. 2 ,  descr ibed p rev ious l y .  Sediment sample 3A appeared t o  be  

b rown ish  in color and of t h e  same s t r u c t u r e  as t h e  u n d e r l y i n g  soil. 

Sediment sample 3 6  appeared t o  be  g r a y i s h  in color.  

A l l  sediment samples (1, 2 ,  3A, and 3B) were analyzed f o r  t h e  

presence o f  VHO and  quant i f ied f o r  1 , I ,  1-t r ich loroethane in t h e  same 
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was t o  determine if, t h r o u g h  t h e  subsurface disposal o f  t h e  wastewaters, 

t h e  I, I, I -t r ich loroethane was at tenuated on t h e  soil beneath t h e  leach 

f ie ld.  T h e  soil samples d i r e c t l y  beneath t h e  c rushed  stone in Bor ings  A 

and D were selected, which were t h e  soil bo r ings  closest t o  t h e  

d i s t r i b u t i o n  boxes. T h e  soil samples in Bor ings  B and C were selected 

because t h e y  were t h e  soils d i r e c t l y  above t h e  groundwater  table, and it 

was ant ic ipated t h a t  t h e  I, I ,I -tr ich loroethane could res ide  in t h e  soil a t  

t h i s  in ter face.  

T h e  soil samples were placed on ice, t ranspor ted  t o  t h e  O 'Br ien  & 

Gere Laboratory,  and analyzed f o r  Volati le Halogenated Organics (VHO) 

u t i l i z i ng  gas chromatography techniques as p rev ious l y  c i ted  and 

quant i f ied  f o r  I, I, I -tr ich loroethane.  T h e  resu l t s  o f  these analyses, 

p resented in Table 3, indicate t h a t  no  1,1,1 - t r ich loroethane was p resen t  

in a n y  soil samples analyzed. Therefore,  f rom t h i s  w o r k  e f fo r t ,  it was 

determined t h a t  t h e  soils beneath t h e  leach f i e ld  had n o t  at tenuated any  of 

t h e  I ,I ,I - t r i ch loroethane and d i d  n o t  serve  as a s u p p l y  of 1 ,I ,I- 

tr ich loroethane wh ich  would b e  d ischarged t o  t h e  g roundwate r  systern. 

T h e  fo l lowing two sect ions i den t i f y  t h e  research e f fo r t s  t h a t  were 

conducted t o  determine t h e  environmental fa te  o f  1,1,1 - t r ich loroethane.  

& 07 Env-ironmental Fate 
2. - A  -- . - - 

As a po r t i on  o f  t h e  research e f f o r t  f o r  t h i s  pro ject ,  a l i t e ra tu re  

rev iew was conducted t o  determine t h e  envi ronmental  fa te  o f  1 ,I, 1 - 
t r i ch loroethane.  T h i s  l i t e ra tu re  rev iew employed computer searches 

t h r o u g h  Chemical Abst rac ts  f rom 1967 t h r o u g h  1982 and Pol lut ion 

Abs t rac ts  f rom 1970 t h r o u g h  1982. T h e  l i t e ra tu re  rev iew re ference l i s t  i s  

inc luded as Append ix  H.  T h e  goal was t o  determine if I ,I ,I- 



t r i ch lo roethane underwen t  a change o r  t rans format ion  a f te r  it had been 

deposited i n t o  t h e  g roundwate r  system v ia  t h e  subsurface disposal 

system. 

A l though  pub l ished informat ion on t h e  envi ronmental  fate, 

p a r t i c u l a r l y  in groundwater ,  was l imited, some informat ion was avai lable 

on t h e  mechanisms b y  which 1,1,1 - t r ich loroethane in water may be 

removed o r  degraded.  At tenuat ion  o f  1,1, 1 - t r i ch loroethane b y  sorp t ion  

and/or  degradat ion b y  biological processes, h y d r o l y s i s  and/or  ox idat ion i s  

possible in t h e  groundwaters .  Mechanisms such as volat i l izat ion and 

photo lys is  a re  n o t  expected t o  b e  s ign i f i cant  in groundwaters ,  but may be 

s ign i f i can t  in sur face waters.  

T h e  f a c t  t h a t  1,1,1 - t r i ch loroethane i s  easi ly volat i l ized has led t o  

aerat ion of waters as a t rea tment  mechanism. T h e r e  a re  several 

insta l la t ions in t h e  Un i ted  States where aerat ion equipment has been 

ins ta l led  t o  t r e a t  waters.  

T h e  f o u r  mechanisms t h a t  appeared t o  have possible signif icance in 

t h e  removal o r  degradat ion o f  I, I, I -t r ich loroethane w i t h i n  t h e  

g roundwaters  are: 

1.  Sorp t ion  

2. Biodegradat ion and Bioaccumulation 

3. Hydro l ys i s  

4. Oxidat ion 

Avai lable pub l ished informat ion suggest  t h a t  sorpt ion,  biodegrada- 

t ion, and  h y d r o l y s i s  may p lay  a s ign i f i cant  ro le  in t h e  fa te  of 1 ,I ,I- 

tr ich loroethane.  T h e  biological pathway could b e  impor tant  t o  t h e  fate of 

I, I, I -t r ich loroethane in b o t h  surface water  and  groundwater ,  since it can 

b e  b iodegradable u n d e r  e i the r  aerobic o r  anaerobic condit ions. However, 



in t h e  g roundwa te r  system, t h e  react ion would b e  l imited b y  n u t r i e n t  

ava i lab i l i t y .  T h e  quan t i t a t i ve  e f fec ts  o f  h y d r o l y s i s  a re  p red i c ted  t o  b e  

0 
v e r y  slow, w i t h  a ha l f - l i f e  o f  h y d r o l y s i s  o f  6 months a t  25 C f o r  1 ,I ,I- 

tr ich lo roethane in a closed system in t h e  d a r k  (EPA-1980). S ign i f i can t  

chemical ox ida t ion  i s  n o t  l i ke l y  t o  occu r  in t h e  g roundwa te r  system, since 

t h e r e  i s  a l imited amount o f  o x y g e n  available. I n  addi t ion,  t h e  molecular 

s t r u c t u r e  o f  1 ,I , I - t r i ch lo roe thane  contains th ree ,  s ingle C-CI bonds, 

wh ich  r e q u i r e  a s ign i f i can t  amount o f  ene rgy  t o  b reak .  

So rp t i on  v ia  ion exchange o r  hyd rophob ic  bond ing  a r e  p r o b a b l y  t h e  

most impor tan t  envi ronmental  processes a f fec t i ng  t h e  f a t e  o f  1,1,1- 

t r i ch lo roe thane in t h e  g roundwa te rs .  T h e  l i t e r a t u r e  suggests t h a t  as t h e  

c lay  con ten t  o f  t h e  soil increases, t h e  sorp t ion  o f  1 ,I ,I - t r i ch lo roe thane 

increases. Since t h e r e  i s  v e r y  l i t t l e  c lay  in t h e  soil samples recovered,  it 

i s  expected t h a t  t h e r e  wi l l  be  v e r y  l i t t l e  sorp t ion .  T h e  l i t e r a t u r e  also 

indicates t h a t  1,1,1 - t r i ch lo roe thane i s  s l i g h t l y  adsorbed by limestone. 

T h e  bed rock  geology in t h e  area indicates t h a t  t h e  bed rock  i s  composed o f  

shale and  t h a t  t h e r e  i s  l i t t l e  o r  no  l imestone in t h e  area. 

From t h e  l i t e r a t u r e  rev iew,  therefore,  t h e r e  was v e r y  l i t t l e  evidence 

t h a t  a n y  o f  t h e  aforementioned processes would dramat ica l ly  l im i t  t h e  

migra t ion  o f  1,1,1-tr ichloroethane in g roundwa te r .  T h e  l i te ra ture ,  

however, ind icated t h a t  vo lat i l izat ion and photo lys is  would b e  v e r y  

impor tan t  fac tors  o f  t h e  eqvi ronmental  f a te  o f  I, I, I - t r i ch lo roe thane in 

sur face waters.  

I n  o r d e r  t o  subs tant ia te  t h e  t h e o r y  t h a t  sorp t ion  was n o t  a 

mechanism, wh ich  would a t tenuate  t h e  1,1,1 - t r ichIoroethane,  a soil 

isotherm exper iment  was conducted in t h e  l abo ra to ry  t o  determine if 

1,1,1 - t r i ch lo roe thane was at tenuated b y  t h e  ex i s t i ng  soils nea r  t h e  Nesco 



Products,  Inc . ,  f ac i l i t y .  T h e  fo l lowing section discusses t h e  reason f o r  

conduct ing,  procedures ut i l ized,  and t h e  resu l t s  o f  t h e  soil isotherm 

exper iment .  

5.08 -Soil l sotherm Exper iment  

T h e  rev iew o f  t h e  l i t e ra tu re  indicated t h a t  ion exchange, 

hyd rophob ic  bonding,  and sorp t ion  are  p robab ly  t h e  most impor tant  

environmental processes a f fec t ing  t h e  fa te  of 1,1,1 - t r ich loroethane in 

groundwater ,  b u t  t h a t  v e r y  l i t t l e  quan t i t a t i ve  evidence was available. 

A t tenuat ion  d u e  t o  sorp t ion  o n  ove rbu rden  soils may reduce t h e  

concentrat ion in t h e  g roundwate r  f o r  a s h o r t  time; b u t  as t h e  

g roundwate r  concentrat ion decreases, t h e  equ i l ib r ium wi l l  be  af fected and 

it i s  possible f o r  desorp t ion  t o  occu r .  

T h e  l i t e ra tu re  rev iew d i d  n o t  establ ish t h e  r a t e  o f  sorp t ion  on soils 

which were  equ iva lent  t o  o r  simi lar t o  t h e  local soils near  t h e  Nesco 

Products,  Inc.,  f ac i l i t y .  I n  o r d e r  t o  determine t h e  amount o f  sorpt ion,  

soil isotherm exper iments were conducted us ing  local soil and a 

g roundwate r  sample known t o  contain a s ign i f i cant  concentrat ion o f  1,1,1- 

t r ich loroethane.  T h e  goal was t o  determine whether  s igni f icant  

at tenuat ion,  as a r e s u l t  o f  sorp t ion ,  could be  expected in t h e  ex is t ing  

soils. 

A soil sample collected d u r i n g  t h e  insta l la t ion o f  well No. 8-4,  a 

g roundwate r  moni to r ing  well considered t o  be  upgrad ien t  o f  t h e  

subsur face wastewater disposal system, was used t o  rep resen t  an 

uncontaminated soil. T h e  g roundwate r  samples t h a t  had been collected 

f rom g roundwate r  moni to r ing  well 8 - 4  indicated low levels of 1 ,I ,I- 

tr ich loroethane approaching background readings.  T h e  soil sample was 



taken from t h e  soil b o r i n g  sample f rom well 6 - 4  a t  t h e  d e p t h  o f  15.0 t o  

16.0 feet,  which was considered t o  be t h e  same t y p e  o f  soil t h a t  was 

observed j u s t  above t h e  groundwater  table in t h e  downgrad ient  wells and 

beneath t h e  leach f ie ld .  T h e  soils were general ly  descr ibed as a brown,  

moist, v e r y  dense coarse- to- f ine sand and fine-to-medium grave l ,  w i th  

some s i l t .  T h e  groundwater  sample t h a t  was used was taken f rom Well 6 - 1  

o n  June 17, 1982 and contained a concentrat ion o f  520 p p b  o f  1 ,I ,I- 

tr ichloroethane.  

P r i o r  t o  we igh ing t h e  var ious  soil samples, t h e  soil was passed 

t h r o u g h  a 1/2" sieve t o  remove t h e  few stones la rge enough t o  d i s r u p t  t h e  

s t i r  b a r .  Each pre-weighed soil po r t i on  was added t o  a 300 ml BOD 

bot t le ,  along w i t h  a te f lon  s t i r  b a r .  One bo t t l e  served as a b lank  and 

contained no soil. T h e  quant i t ies  o f  g roundwater ,  soil and deionized 

water  added a r e  presented in Tab le  4. A water  seal and cap were added 

t o  each bo t t l e  t o  minimize t h e  impact o f  vo lat i l izat ion which could have 

occu r red  during s t i r r i n g .  T h e  magnetic s t i r r i n g  was conducted f o r  a 24 

h o u r  pe r iod  t o  p r o v i d e  some assurance t h a t  t h e  system was in equ i l ib r ium.  

A t  t h e  end  o f  t h e  24 h o u r  per iod,  each sample was t rans fe r red  t o  a 

s y r i n g e  and p ressu re  f i l t e r e d  t h r o u g h  Glass F ib re  f i l t e r s  (GF/C) i n to  40 

ml glass volat i le  vials.  T h e  samples were t h e n  analyzed u s i n g  t h e  EPA 

method 601 as p rev ious l y  descr ibed.  

T h e  analyt ical  resu l t s  o f  t h i s  exper iment  a re  presented in Table 4. 

T h e  f i na l  column shows t h e  concentrat ion o f  t h e  1,1,1-tr ichloroethane 

remaining in t h e  groundwater  sample and indicates t h a t  t h e  amount of 

sorp t ion  o f  1,1,1 - t r ich loroethane from contaminated groundwater  onto 

local soil would b e  negl ig ib le.  T h e  n a t u r e  o f  t h e  local soils, 

predominant ly  sand, a re  such t h a t  s ign i f i cant  sorp t ion  was unexpected.  



T h i s  exper iment ,  along w i t h  t h e  prev ious  l i t e ra tu re  rev iew, s u p p o r t  

t h e  soil sampling resu l ts  and indicate t h a t  1,1,1 - t r i ch loroethane i s  n o t  

read i l y  at tenuated on t h e  unconsol idated deposits a t  t h e  Nesco Products,  

Inc .  , fac i l i t y .  



SECTION 6 - SUMMARY OF RESPONSES T O  CONSENT ORDER 

6.01 General 

T h e  Consent Orde r ,  Fi le No. 7-0490, issued on A u g u s t  12, 1981 t o  

Nesco Products, Inc.,  r e q u i r e d  t h a t  Nesco Products,  Inc. ,  p repare  a 

r e p o r t  which contained information addressing t h e  issues ra ised in t h e  

f i v e  items ident i f ied  in Section 1.01. T h i s  section summarizes t h e  f i nd ings  

o f  t h i s  r e p o r t  in t h e  same o r d e r  t h a t  t h e  Consent O r d e r  ident i f ied  t h e  

Issues. 

Requk-ement: A sfatement o f  t h e  p r o p e r t y  af fected b y  a n y  d ischarge 

o n  Respondent 's p r o p e r t y  in t h e  Town o f  Conk l in  and t h e  ex ten t  t o  which 

such p r o p e r t y  i s  u n d e r  t h e  cont ro l  o f  t h e  person responsib le f o r  such 

d ischarge.  

R_esponse: T h i s  s t u d y  has determined t h a t  1 ,I, 1 - t r ich loroethane 

ex is ts  in t h e  g roundwate r  regime in an area hyd rau l i ca l l y  downgrad ient  

f rom t h e  Nesco Products, Inc. ,  f ac i l i t y .  

Based upon  t h e  informat ion avai lable t o  date, an iso-concentrat ion 

l i ne  of 1,1,1 - t r ich loroethane w i t h  a concentrat ion o f  35 ppb ,  i den t i f y ing  

t h e  g roundwate r  s tandards,  would ex tend across Gee S t ree t  and run 

approximately paral le l  t o  t h e  Susquehanna River ,  running wester ly  to  a 

location j u s t  n o r t h  o f  t h e  Town of Conk l in  Well No. 1; r u n n i n g  thence 

southeaster ly  t o  a po in t  west o f  t h e  subsur face disposal area, running 

thence nor theaster ly ,  south  of Well No. 8 - 2  and between Well Nos. 8 - 3  

and 8 - 4  t o  t h e  in tersec t ion  of Barbara  Avenue and New Y o r k  State Route 

7 ;  running thence approximately paral lel  t o  Barba ra  S t ree t  t o  an area 



near t h e  Susquehanna River ,  r u n n i n g  thence wester ly  to  Gee S t ree t  and  

approximately 200 fee t  south  o f  t h e  Susquehanna R ive r .  While the  data 

generated t o  date i s  l imited, t h i s  appears t o  b e  an approximat ion o f  t h e  

p r o p e r t y  affected b y  t h e  d ischarge.  T h e  Town o f  Conk l in  Well should 

have inf luenced t h e  d ischarge b y  increasing t h e  groundwater  g rad ien t  

and  ve loc i ty .  Therefore,  t h e  d ischarges were impacted b y  condi t ions 

beyond t h e  cont ro l  of Nesco Products,  Inc .  

Requirement: A geohydrologic analyses o f  t h e  aqqui fer(s)  (s ic)  

wh ich  may be  affected, t o  inc lude t h e  resu l t s  of d r i l l i n g  and sampling 

techniques.  

Response: T h e  soils and geology in t h i s  general area a re  descr ibed 
- 

in Sect ion 3.02, and  t h e  soil b o r i n g  logs a re  presented in Appendices B 

and C. T h e  method o f  d r i l l i n g  and sampling o f  t h e  soils has been 

descr ibed in Section 2.02; 3.03, and Section 5.06; and  aqui fer  

charac ter is t i cs  are  as descr ibed in Section 3.02 and  Append ix  D. 

R e q u i r e m e n t  A determinat ion o f  t h e  d i rec t ion  and  r a t e  o f  movement 

of t h e  d ischarge and  t h e  na tu ra l  g roundwater .  

Response: T h e  groundwater  f low, grad ient ,  and ve loc i ty  a re  

discussed in Section 3.03. T h e  groundwater  elevat ions observed in t h e  

g roundwate r  moni to r ing  wells a r e  shown on Table 1. T h e  g rad ien t  of 

water  tab le  u n d e r  t h e  present  condi t ions i s  calculated t o  b e  0.001 ft./ft., 

and  t h e  d i rec t i on  o f  g roundwate r  f low i s  general ly  t o  t h e  no r thwes t  from 

t h e  Nesco Products,  Inc.,  f ac i l i t y  toward  t h e  Susquehanna River .  A 

ve loc i ty  o f  0.44 ft. p e r  day  has been calculated f o r  t h e  g roundwate r  flow 

w i t h  t h e  e x i s t i n g  condi t ions.  Since t h e  resu l t s  o f  t h e  manufac tur ing  

process have made t h e  1,1 , I - t r i ch loroethane more soluble in groundwater ,  

and s ince t h e  at tenuat ion o n  t h e  unconsol idated deposi ts  a re  considered t o  



b e  neg l ig ib le ,  t h e  d ischarge o r  plume i s  calculated as t h e  same as t h e  

n a t u r a l  g roundwa te r  f low.  

T h e  s i tua t ion  t h a t  ex is ted  d u r i n g  t h e  s t u d y  pe r iod  was a stat ic  

g roundwa te r  system since t h e  Town  o f  Conk l in  Well No. 1 was n o t  

pump ing  and  d i d  n o t  create a cone o f  depression.  T h i s  was n o t  t h e  

s i tuat ion,  when t h e  Town  Well i s  pumping,  t h e  g roundwa te r  g r a d i e n t  

could increase t o  0.006 ft./ft. a n d  t h e  ve loc i ty  cou ld  increase t o  2.65k 

fee t  p e r  d a y  w i t h  t h e  Town  o f  Conk l i n  Well No. 1 pump ing  a t  a ra te  o f  600 

gpm. 

R-equirement: A n  evaluat ion o f  t h e  adverse e f fec ts  a d ischarge may 

have o n  any  a q u i f e r  (s ic) ,  sources o f  potable water  supp ly  o r  o the r  P 
sur face o r  g roundwa te rs  o f  t h e  State.  

Resp-onse: T h e  wastewater d ischarge t h a t  h a d  occu r red  t o  t h e  

subsur face wastewater disposal area a t  Nesco Products ,  I  nc. ,  had 

te rminated o n  o r  about  December, 1980. While t h e  levels o f  concentrat ion 

of 1,1,1 - t r i ch Ioroethane now res id ing  in t h e  g roundwa te rs  as descr ibed 

above appear t o  be  above t h e  acceptable g roundwa te r  s tandard  o f  35 ppb,  

t h e  s i tua t ion  w i l l  u l t imate ly  improve w i t h  time, as t h e  1 ,I ,I- 

tr ich lo roethane u l t imate ly  moves t o w a r d  t h e  Susquehanna R i v e r  and  i s  

vo lat i l ized harmlessly  t o  t h e  atmosphere. T h e  l imi ted number  of samples 

taken  f rom t h e  potable water  suppl ies be ing  used b y  res idents  

downgrad ien t  o f  Nesco Products,  I nc .  , indicates a concent ra t ion  of 1,1,1- 

t r i ch lo roe thane in t h e  20 t o  50 p p b  range.  

While t h e r e  can b e  l i t t l e  d i s p u t e  t h a t  t h e  g roundwa te rs  have 

concent ra t ions  in excess o f  g roundwa te r  s tandards,  a n d  t h a t  f o r  a pe r iod  

o f  t ime these levels o f  concent ra t ion  wi l l  b e  observed,  t h e  o n l y  pub l i c  

potable water  s u p p l y  t h a t  may b e  a f fec ted  in t h e  Town  o f  Conk l i n  Well No. 



1.  T h e  basis f o r  c losure  of t h a t  water  s u p p l y  well appears t o  b e  o n l y  one 

water  q u a l i t y  sample wh ich  was taken  whi le  t h e  well was pumping.  T h e  

o t h e r  p r i v a t e  potable wa te r  suppl ies wh ich  may have been a f fec ted  have 

e i t h e r  conve r ted  t o  Town  water,  been abandoned, o r  have n o t  been used 

as a d r i n k i n g  water  source.  T h e  chrono logy  o f  t h e  abandonment o f  these 

wells has n o t  been establ ished.  

No detectable concentrat ions o f  1,1,1 - t r i ch lo roe thane were observed 

in t h e  sur face water  samples col lected f rom t h e  Susquehanna R i v e r  o r  

from samples col lected f rom t h e  lagoon, located j u s t  south  o f  t h e  Nesco 

Products,  Inc. ,  subsur face disposal system. T h i s  data suggests t h a t  

subsur face wastewater d ischarge does n o t  have a n y  measurable impact 

upon these sur face waters.  

e g u i r e m n t :  A n  evaluat ion of t h e  a b i l i t y  o f  unconsol idated 

deposits,  consol idated r o c k  o r  bed rock  a n d  t h e  g roundwa te rs  t o  at tenuate 

potent ia l  po l lu tan ts  such  t h a t  t h e  bes t  usage o f  t h e  g roundwa te rs  is  

maintained. 

Resp-onse: T h e  potent ia l  po l l u tan t  t h a t  was t h e  focus of t h i s  

inves t iga t ion  was Ill ,1 - t r ichIoroethane.  A n  evaluat ion o f  t h e  

unconsol idated deposi ts  was conducted in t h e  l abo ra to ry  by conduct ing  a 

soil i so therm exper iment .  T h i s  exper iment  i s  d iscussed in Sect ion 5.08 

and  in Tab le  4. T h e  r e s u l t s  o f  t h i s  exper iment  ind ica te  t h a t  t h e r e  i s  l i t t l e  

o r  n o  a t tenuat ion  o f  t h e  1,1,1 - t r i ch lo roe thane o n  t h e  unconsol idated soil 

deposi ts .  

T h e  u n d e r l y i n g  bed rock  i s  i den t i f i ed  in t h e  l i t e r a t u r e  as be ing  a 

shale. Since t h e  l i t e r a t u r e  o n l y  c i tes l imestone as e f fec t i ve l y  a t tenuat ing  

Ill, 1 - t r ich loroethane,  and since t h e  soils and  g roundwa te r  evaluated in 

t h i s  inves t iga t ion  d o  n o t  appear t o  a t tenuate  1,1,1 - t r ich loroethane,  it is  

u n l i k e l y  t h a t  t h e  b e d r o c k  would a t tenuate  t h e  1 ,I ,I - t r i ch lo roe thane.  



A l i t e r a t u r e  rev iew  was conducted t o  determine t h e  envi ronmental  

f a te  o f  1 , I, 1 - t r i ch lo roe thane.  T h i s  l i t e r a t u r e  rev iew,  employ ing computer  

searches t h r o u g h  Chemical Abs t rac ts  (1967-1982) and Pol lu t ion Abs t rac ts  

(1970-1982) i s  inc luded as Append ix  H .  Based u p o n  t h i s  l i t e r a t u r e  

rev iew,  b iodegradat ion,  so rp t i on  and h y d r o l y s i s  shou ld  p l a y  a s ign i f i can t  

ro le  in t h e  fa te  o f  I, I, 1 - t r i ch lo roe thane.  Oxidat ion,  vo lat i l izat ion,  and 

photo lys is  a r e  n o t  expected t o  b e  s ign i f i can t  pa thways i n  g roundwaters ,  

b u t  each may be s ign i f i can t  in sur face water .  

T h e  conclusion, based upon  t h e  soil isotherm exper iment ,  t h e  

l i t e r a t u r e  rev iew,  and t h e  resu l t s  o f  chemical analyses o f  soil samples 

taken  beneath t h e  leach f i e ld  a re  t h a t  t h e  soils and bed rock  in t h e  area, 

d o  n o t  appear t o  a t tenuate  t h e  1,1,1-tr ichloroethane. There fore ,  t h e  

1 ,I , I - t r i ch lo roe thane  wi l l  m igra te  t h r o u g h  t h e  aqu i fe r  and d imin ish  d u e  t o  

d i l u t i on  of t h e  na tu ra l  g roundwa te r  o r  incorpora t ion  w i t h  t h e  surface 

waters o f  t h e  Susquehanna R ive r .  Once d ischarged t o  t h e  Susquehanna 

R ive r ,  mechanisms such as volat i l izat ion and  photo1 ys i s  would be  expected 

t o  occu r  t o  essent ia l ly  el iminate any  envi ronmental  impacts. 



SECTION 7 - SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

7.01 Summary 

T h e  fo l lowing w o r k  e f f o r t s  were  completed and  incorpora ted  i n t o  t h i s  

r e p o r t  : 

1. lns ta l la t ion  of eleven (11) two- inch  0 .  D. stainless steel 

g roundwa te r  mon i to r i ng  wells; 

2. lns ta l la t ion  o f  one f o u r - i n c h  diameter p o l y v i n y l  ch lo r i de  (PVC)  

t e s t  we1 I; 

3. Ins ta l la t ion  o f  f o u r  soil b o r i n g s  t h r o u g h  t h e  subsur face disposal 

area, o r  leach f ie ld ;  

4. CoI Iect ion o f  g roundwa te r  elevat ion da ta  and  g roundwa te r  

q u a l i t y  samples f o r  chemical analyses f r o m  t h e  g roundwa te r  

- mon i to r ing  wells and  t h e  t e s t  well; 

5. Col lect ion of g roundwa te r  samples taken f rom t h e  i nd i v idua l  

potable water  suppl ies, wh ich  were located n o r t h e r l y  and 

wes te r l y  from Nesco Products,  I nc .  ; 

6 .  Collect ion o f  sur face water  samples f rom Susquehanna R i v e r  and 

f rom t h e  lagoon adjacent t o  Nesco Products,  Inc .  f ac i l i t y ;  

7. Col lect ion o f  sediment samples f rom t h e  lagoon located adjacent 

t o  Nesco Products,  I n c .  f ac i l i t y ;  

8. Conductance of a mass balance analyses t o  determine t h e  

possib le and  probab le  quan t i t i es  o f  1 ,I, 1 - t r i ch lo roe thane t h a t  

cou ld  have been d ischarged i n t o  t h e  subsur face wastewater 

disposal system; 

9. Conductance o f  a l i t e r a t u r e  rev iew employing computer  abs t rac t  

searches t o  determine possib le mechanisms o f  t h e  envi ronmental  

f a te  o f  1 ,I, 1 - t r i ch lo roe thane in t h e  g roundwa te r ;  



10. Conductance of a soil isotherm exper iment  t o  determine if 1,1,1- 

t r i ch loroethane i s  at tenuated on t h e  soil; 

11. Preparat ion o f  a r e p o r t  i nco rpo ra t i ng  t h e  above work  items and 

respond ing t o  t h e  f i v e  issues ra ised in t h e  Consent o rde r .  

7.02 .Conclu_sions 

T h e  fo l lowing conclusions have been establ ished as a r e s u l t  o f  t h i s  

s t u d y  e f f o r t :  

1. T h e  informat ion developed f rom t h e  mass balance analysis, and 

t h e  informat ion o f  t h e  e f f l uen t  wastewater chemical analyt ical  

resu l t s  suggests t h a t  t h e  Nesco Products,  I nc .  f ac i l i t y  
/-~. 

exceeded t h e  SPDES perm i t  d ischarges f o r  I ,I , I -  

t r ich loroethane.  

2. T h e  indus t r i a l  wastewater e f f l uen t  resu l t i ng  f rom t h e  

manufac tur ing  process ceased be ing  d ischarged t o  t h e  

subsurface disposal system in December, 1980. T h e r e  a re  no 

addi t ional  sources o f  i ndus t r i a l  wastewater e f f l uen t  a t  t he  Nesco 

Products,  Inc.  f ac i l i t y  n o r  a r e  t h e r e  a n y  f u t u r e  sources of 

i ndus t r i a l  wastewater contemplated be ing d ischarged t o  t h e  

g roundwate rs  f rom t h i s  fac i l i t y .  

3. From t h e  l imited data base generated t o  date, it appears t h a t  

g roundwate r  q u a l i t y  has begun t o  improve since t h e  wells 

located hyd rau l i ca l l y  downgradient ,  i.e., Well Nos. 5 and 8, 

f rom t h e  Nesco Products,  Inc.  fac i l i ty ,  subsur face wastewater 

disposal system and  u p g r a d i e n t  f rom t h e  Town o f  Conk l in  Well 

have shown two successive analyt ica l  resu l ts  o f  I ,I ,I- 

tr ich loroethane w i t h  concentrat ions o f  less than  1 p p b .  



4. When pumping a t  approximately 1 MGD, t h e  Town o f  Conk l in  

Well No. 1 i s  expected t o  create a cone o f  depression t h a t  

ex tends a t  least 3,000 . feet east and west f rom t h e  pumping well 

and 600 feet n o r t h  and south  o f  t h e  pumping well. T h e  Nesco 

Products,  I  nc.  fac i l i t y ,  located approximately 1,000 feet 

southeast o f  t h e  Town o f  Conk l in  Week, i s  t he re fo re  apparen t l y  

w i t h i n  t h e  rad ius  cone o f  in f luence o f  Well No. 1, and t h e  

d ischarges t o  t h e  subsurface wastewater disposal system were 

affected b y  t h e  pumping o f  t h e  Town o f  Conk l in  Well. 

5. T h e  increase in t h e  water  table g rad ien t  created b y  t h e  

pumping o f  t h e  Town o f  Conk l in  Well No. 1 could have 

accelerated groundwater  f low to  t h e  well such t h a t  t h e  

d ischarges,  wh ich  may have exceeded t h e  SPDES permi t  

condi t ions f o r  t h e  d ischarge o f  1,1,1 - t r i ch loroethane f rom Nesco 

Products,  Inc. ,  could have reached Well No. 1 whi le Nesco 

Products,  I  nc. ,  was in operat ion as a manufac tur ing  fac i l i t y .  

6. Since t h e  cone o f  depression i s  calculated t o  be  q u i t e  la rge 

(6,000' b y  1,200'), Nesco Products, I nc .  should o n l y  b e  

considered as a c o n t r i b u t o r y  source o f  1,1,1-tr ichloroethane 

f o u n d  in t h e  groundwater  downgrad ient  f rom t h e  subsurface 

disposal system on Conk l in  Road. T h e  e n t i r e  geographical area 

o f  6,000 fee t  b y  1,200 feet was n o t  exhaust ive ly  researched t o  

ascerta in if t h e r e  may have been an  abandoned landf i l l ,  a sp i l l  

in t h e  ra i l road swi tch ing  area, a m idn igh t  hauler  disposal 

location o r  another  c o n t r i b u t o r y  source. 

7. T h e  analyt ica l  resu l t s  of soil bo r ing  samples f rom t h e  leach f i e ld  

and  t h e  sediment samples and  sur face water  samples from t h e  



adjacent lagoon area indicate no residual sources o f  1,1,1- 

t r i ch loroethane in the  soils, sediments, o r  surface waters a t  

these locations. 

8. T h e  analyt ical resu l ts  o f  g roundwater  q u a l i t y  samples collected 

f rom groundwater  moni tor ing  wells indicates t h a t  l,l,l- 

tr ichloroethane has entered t h e  groundwater  f rom the 

subsurface wastewater disposal system and i s  f lowing w i t h  the  

groundwater  in t h e  same d i rec t ion  as t h e  groundwater .  T h e  

d i rec t ion  o f  g roundwater  f low wi thout  t h e  Town o f  Conk l in  Well 

No. 1 pumping has been determined t o  b e  in a nor thwester ly  

d i rec t ion  f rom t h e  Nesco p r o p e r t y .  Water table g rad ien t  i s  

calculated t o  b e  approximately 0.001 ft/ft., w i th  a ve loc i ty  of 

0.44 feet  p e r  day.  

9. A l i t e ra tu re  search o f  t h e  environmental fa te  o f  - 1  , ? , I -  

t r ich loroethane and t h e  soil isotherm s t u d y  conclude t h a t  1,1,1- 

t r i ch loroethane in t h e  groundwater  i s  n o t  measurably at tenuated 

by t h e  soil t y p e s  t h a t  compose t h i s  aqu i fe r .  

I. 0 3 __ -Re.== men d-at ion s - -. -- - . 

Based upon t h e  s t u d y  e f f o r t  t o  date, t h e  fo l lowing recommendations 

a re  be ing made t o  b e t t e r  def ine t h e  ex ten t  o f  t h e  impact o f  t h e  Nesco 

Products Inc.  fac i l i t y  upon t h e  water  table aqu i fe r  system and t o  allow 

mit igat ion measures t o  b e  reviewed downgradient  o f  i t s  fac i l i t y  on Conk l in  

Road : 

1. A program f o r  moni tor ing  t h e  groundwater  qua l i t y  should be  

establ ished. I t  i s  recommended t h a t  groundwater  qua l i t y  

samples b e  collected and groundwater  elevations b e  monitored 



during the n e x t  calendar year .  Groundwater  q u a l i t y  samples 

should be collected month ly  f rom selected wells f o r  s i x  months, 

and then  collected q u a r t e r l y  d u r i n g  t h e  remain ing s i x  months. 

These samples should b e  analyzed f o r  1 , I ,  1  - t r ich loroethane 

fol lowing t h e  same procedure  as developed i n  t h i s  repo r t .  

Groundwater  elevat ions should also b e  establ ished us ing  the  

same time schedule f rom o f  t h e  g roundwate r  moni to r ing  wells 

ins ta l led  t o  date. I n  add i t ion  t o  t h i s  e f fo r t ,  t h e  e levat ion o f  t he  

surface waters i n  t h e  Susquehanna R ive r  should be establ ished 

a t  t h e  same f requency t o  determine the  impact of the  

Susquehanna R i v e r  upon t h e  groundwater  regime. 

2 .  Model the  g roundwate r  f low system in stat ic  and dynamic 

s i tuat ions t o  b e t t e r  def ine t h e  impact o f  t h e  Nesco Products,  

I  nc. subsurface wastewater disposal system upon t h e  water  

q u a l i t y  o f  t h e  water  tab le  aqu i fe r .  Var ious g roundwate r  

computer  programs .could b e  ut i l ized,  i nc lud ing  g roundwate r  

flow and solute t r a n s p o r t  models, t o  p r e d i c t  water  q u a l i t y  

changes w i t h  t ime and to  p r e d i c t  if o the r  sources of 

contaminat ion may be possible. 

3. T h e  Town o f  Conk l in  Well should have a pump tes t  conducted 

fo r  u p  t o  72 hours .  Water q u a l i t y  samples should be collected 

a t  6-hour i n te rva l s  and analyzed f o r  1,1 ,1  - t r ich loroethane.  

D u r i n g  t h e  pump test ,  water  level elevat ions should b e  

moni tored in t h e  adjacent observat ion wells. These data should 

b e  incorpora ted in t h e  g roundwate r  model ing e f f o r t  descr ibed in 

Recommendation 2 .  above. 



4. I t  is  also recommended t h a t  a r e p o r t  b e  prepared which wi l l  

i d e n t i f y  var ious  a l te rnat ives  and t h e  feas ib i l i t y  o f  res to r ing  t h e  

Town o f  Conk l i n  Well No. 1 t o  serv ice.  T h i s  r e p o r t  should 

i den t i f y  capital  costs, operat ion and maintenance costs, t ime 

schedules, and impacts upon t h e  env i ronment  o f  each o f  t h e  

feas ib i l i t y  a l ternat ives.  

5. T h e  New Y o r k  'State Department  o f  Environmental Conservat ion 

(NYSDEC) should prepare  a w r i t t e n  r e p o r t  o f  t h e i r  evaluat ion 

of f ind ings  presented herein,  and submit  copies o f  t h e i r  r e p o r t  

f o r  rev iew b y  t h e  Town o f  Conkl in ,  Broome C o u n t y  Health 

Department, and Nesco Products, I nc .  A f t e r  rev iew o f  such 

r e p o r t  b y  a l l  par t ies,  a meeting should be  scheduled t o  discuss 

t h i s  Report,  t h e  NYSDEC1s evaluat ion, and a n y  f u t u r e  

ac t iv i t ies .  

Prepared b y :  

George W. Lee, J r . ,  C. P. G.S. 
Groundwater  Geologist 

G. Dav id  Knowles, P.E., L.S. 
Senior Project  Engineer 

Respect fu l ly  su bmit ted,  

Scot t  J .  Adamowski 
Design Engineer 

G u y  A.  Swenson 
Geologist 





TABLE 1 

GROUNWATER ELEVATIONS 

trac#(') Top o f  Screen Scmon 
(2) 

wiw Elovation Casing Elevation Bottom Elovation Length (ftl 

9ate o f  Yeasurement 4 
Grounauater Elevations 

832.93 334.23 834.63 835.63 

833.97 833.97 834.17 333.37 

--- --- --- 833.47 

834.51 834. U 834.51 333.71 

--- --- --- 832.71 

-- a32. 74 

--- 833.42 

--- 833.36 

--- 833.38 

- 813.27 

- 833.32 

--- Indlcatms g-tar monitoring w l l  not Installed. 
1. Elovatfons ntaB1fsh.d usinq U.S.G.S. . 1929 Oatu. 
2. Indlcatos longth of *.I 1 sc-n. 
3. A1 1 gr0unb.t.r monitoring -1 1s con8truct.d of 2" stainloss s t n l  

111 scmm a M  r i ser ,  axcopt Y.11 Y6 which i s  constructed of 4- p o l y  
i i n y l  ch lor ld .  (WC) -11 s c r n n  and r i s e r  pip.. 



TABLE 2A 

GROUNDWATER QUALITY RESULTS 
FOR 1,1,1-TRICHLOROETHANE 

FROM GROUNDWATER MONITORING WELLS 

Obtained d u r i n g  Well I n s t a l l a t i o n  

Sample Depth (Ft .  
Be1 ow Ground Surface) Concentrat ion ( ~ p b ) ( ~ )  Date o f  Sample Well No. 

NOTES : 

(1) Well No. 2  and No. 4  - n o t  sampled f o r  de terminat ion  o f  
screen p l  acement. 

(2) Wel l  No. 6 - t e s t  w e l l ,  n o t  sampled f o r  de terminat ion  o f  
screen p l  acement. 

(3) De tec t i on  1  i m i t  - 1.0 ppb 

(4) The a n a l y t i c a l  r e s u l t s  a l lowed t h e  placement o f  w e l l  screens 
a t  t he  e l e v a t i o n s  o f  apparent h ighes t  concent ra t ion .  I n  Wel l  
No. 5, 7, and 8,  nested weels were i n s t a l l e d  us ing  an "A" 
des igna t i on  f o r  t h e  upper w e l l  screen and the  "6" des ignat ion  
f o r  t he  lower w e l l  screen. Well 3A i s  screened i n  a  separate . 

b o r i n g  from We1 1  3B. 



TABLE 28 

GROUNDWATER QUALITY RESULTS 
FOR 1.1.1-TRICHLOROETHANE 

FROM GROUNDWATER MONITORING WELLS 

Sarn~le Location (1) 

k e l i  1 

Date Sampled Concentrat ion (ppb>(') 

Well 2 

Well 38 

Well 4 

Well 5 ~ ' ~ )  

Well 58 

Well 6 

We1 1 7 ~ ' ~ )  

Well 78 

Well 8 ~ ' ~ )  

Well 8B 

NOTES: - 
1. For groundvater moni tor ing we l l  locat ions,  see Figure 1, S i t e  Plan. 

A1 1 u e l l s  i n s t a l l e d  by O'Brien & Care Engineers, Inc. 
2. Detect ion 1 i m i t  f o r  1.1.1-tr ichloroethane was 1.0 ppb. 
3. Sample a lso  analyzed f o r  Purgeable P r i o r i t y  Pol lu tants.  Po l lu tan ts  

detected cons is t  o f :  - 1.1-dichloroethane-104ppb - t r i ch lo roe thy lene  - 92 ppb 
Purgeable P r i o r i t y  Pol 1 u tan ts  (1 i s t e d  i n  Appendix F, and no t  1 i s t e d  
above) were no t  detected o r  quan t i f i ed  a t  the detect ion l i m i t s  
establ ished f o r  the sample. 

4. The designation o f  the "A" and "Bii symbol, together  w i t h  a numeral 
ind ica tes  t h a t  nested we l l s  were i n s t a l l e d  i n  a s i ng l e  boring. The 
"A" designated we l l  i s  screened i n  the upper zone o f  the aqui fer ,  and 
the "B" designat ion ind ica tes  a lower e leva t ion  o f  screen placement. 
We1 1 3A i s  screened i n  a separate bor ing  from We1 1 38. 



TABLE 2C 

GROUNDWATER QUALITY RESULTS 
FOR 1,1,1-TRICHLOROETHANE 

From Res iden t i a l  Wel ls 

Resident Name Analyses By Date Concentrat ion (ppb) 

WESSCOTT 
WESSCOTT 

NYSDOH (1) 
OB&G (2) 

FALLBROOK 
FALLBROOK 

NYSDOH 
OB&G 

BEDELL 
BEDELL 
BEDELL (5) 

SHERIDAN 
SHERIDAN (6) 

NYSDOH 
0 B&G 

KOSTICK 
KOSTICK 

GALSON 
0 B&G 

PROSPECT 
PROSPECT 

GALSON 
0 B&G 

CLINE (7) GALSON 

NOTES: 

(1) NYSDOH - New York S ta te  Department o f  Hea l th  ( f o r  t h e  Broome County Hea l th  
Department. ) 

(2) OB&G - OIBr ien & Gere Engineers, Inc.  Detec t ion  l i m i t  f o r  l,l,l- 
t r i c h l o r o e t h a n e  - 1.0 ppb. 

(3) I n d i c a t e s  t h a t  res idence was connected t o  the  Town water supply a t  t ime of 
sampl i ng. 

(4) GALSON - Galson Technical  Services, Inc.  ( f o r  t h e  Broome County Hea l th  
Department). 

(5) BEDELL and SHERIDAN remain on p r i v a t e  w e l l s  as o f  6/5/82. Other owners are  
connected t o  Town water supply. 

(6) SHERIDAN res idence was unoccupied on t h e  6/5/82 sampling date, therefore,  a 
sample c o u l d  n o t  be obtained. 

(7) CLINE r e s i d e n t i a l  w e l l  was n o t  resampled by O'Br ien & Gere Engineers s ince  
i t  was repo r ted  t o  con ta in  l ess  than 1.0 ppb. 



TABLE 3 

ANALYTICAL RESULTS OF SURFACE 'AATER, SEDIMENT & SOIL SAMPLES 
FOR 1,1,1-TRICHLOROETHANE 

Sarnpl e Locat ion  - 
( 1 )  Sample Date Sample Type Sample Method Concentvat ion (ppb) 'L '  

a Surface Water 1 Grab/Composite East end o f  lagoon 5/5/82 

Surface Water 2 Grab/Composite 

I 

Surface Water 3 Grab 

West end o f  lagoon 5/5/82 

Susquehanna R i v e r  Upgradient 5/5/82 

0 Surface Water 4 Grab Susquehanna R ive r  Downgradient 5/5/82 

Sediment 1 Grab East end o f  lagoon 5/5/82 

I 

Sediment 2 Grab West end o f  lagoon 5/5/82 

(I Sediment 3A Core w/Lexan Southeast end o f  lagoon 6/2/82 
(4"-7" i n t o  sediment) 

Sediment 38 Core w/Lexan Southeast end o f  lagoon 6/2/82 
(7"-15" i n t o  sediment) 

S o i l  Bor ing  B-A S p l i t  Spoon 

a 
Southeast co rne r  o f  leach f i e l d  5/20/82 
( 5 ' - 7 '  below ground su r face )  

- S o i l  Bo r i ng  B-B S p l i t  Spoon Southwest co rne r  o f  l each  f i e l d  5/21/82 
(11 ' -13 '  below ground su r face )  

S o i l  Bo r i ng  B-C S p l i t  Spoon Northwest co rne r  o f  l each  f i e l d  5/21/82 
(15 ' -17 '  below ground su r face )  

a 

Soi 1 Bo r i ng  B-D S p l i t  Spoon Nor theast  co rne r  o f  leach f i e l d  5/21/82 
( 5 ' - 7 '  below ground su r face )  

I 
NOTES: 

1. For sample l o c a t i o n s ,  see F igu re  1, S i t e  Plan, f o r  su r face  water  and sediment 

I 
sample l o c a t i o n s  and F i g u r e  2,  Leach F i e l d  Bor ing ,  f o r  l o c a t i o n  o f  s o i l  b o r i n g  
sample l oca t i ons .  

2. D e t e c t i o n  l i m i t  - 1.0 ppb. 
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STATE OF %El$ YORK : DEP,\XT;?lEST OF E?-"dIROh?~IEKT.4L COSSERVATION 
- - 4 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  X 

- In  t h e  Matter  of  Alleged V i o l a t i o n s  of  t h e  Environnental 
Conserva t ion  Law A r t i c l e  17 by 

C OSIENT 
ORDER 

NESCO PRODUCTS, INC. 
Binghamton (C)  , aroome County, FILE NO.  

7-0390 

SPDES NO. 
Respondent. NY 0106536 , 

- ----------------------------------------------------------------- X 

1. The New York S t a t e  Department of  Environmental Conserva t ion  

( h e r e i n a f t e r  "Eepartnent") i s s u e s  S t a t e  P o l l u t i o n  Discharze ~ l i m i n a t i o n  

(SPDES) p e r n i c s  t o  p i n t  sou rce  d i scha rges  and i s  a l s o  r e s p o n s i b l e  f o r  

t h e  enforcement o f  A r t i c l e  17 o f  che Environmental Conservat ion Law (ECL) ; 

o f  t h e  S t a t e  o f  Xew York and 6hYCRR, P a r t s  703 and 756 and 

2 .  The Nesco r o d u c t s ,  i nc .  ( h e r e i n a f t e r  "Respondent"), 650 Conklin 

Road, Binghmton,  Sew Y o ~ k ,  has a  p o i n t  source  d i scha rge  i n t o  t h e  ground 

w a t e r s  o f  t h e  S t a t e ;  and - 

3 .  Respondent h a s  ob ta ined  a  SPDES permit  No. NK 0106836; and 

4 .  Respondent 's  p o i n t  source  d i scha rge  i s  loca t ed  a p p r o x i n a t e l y  1000 

f e e t  from Town of  Conklin \ Je l l  KO.  1; and 
! 

5. T o m  of  Conklin ?;ell So. 1 has been t e s t e d  and Eound t o  c o n t a i n  

111 T r i c h l o r e t h a n e  ( c ~ c h y l c h l o r o f o r m )  and Tr ich loroechylene ;  and 

6.  Respondent hzndled ,  s t o r e d  o r  o therwise  used 111 T r i c h l o r e t h a n e  

a t  i t s  f a c i l i t y  i n  :he To:m of Conklin.  

7.  Respondent, t o  pronose t h e  b e s t  i n t e r e s t s  o f  a l l  p a r t i e s ,  has  

a f f i r m a t i v e l y  waived i t s  r i g h c s  t o  a  hearing on t h i s  m a t t e r  a s  provided 

by lzw, and \ ,-i thout any admissions on i t s  p a r t  has  consented t o  t h e  i s s u i n g  

and e n t e r i n g  o f  t h i s  Order and agreed t o  be bound by t h e  p r o v i s i o n s ,  t e r n s  

and c o n d i t i o n s  c o n c z i ~ e d  he re in .  
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o f  t h e  gronndwzters  i s  mzin ta ined .  

' IV. THAT, Respondznt s h a i l  make a v a i l a b l e ,  i n  a t i m e l y  manner, a l l  

t e s t i n g  d a t a  upon r e q u e s t  from t h e  Department. 

V .  THAT, i f  Respondent is determined t o  b e  t h e  sou rce  o f  t h e  111 

T r i c h l o r e t h a n e  c o n t z n i n a t i o n  o f  t h e  Tom o f  Conkl in  Well K O .  1, Respondent 
I 

and Department s t a f f  s h a l l  iiieet t o  n e g o t i a t e  f u r t h e r  a c t i o n  w i t h i n  t h i r t y  
1 

(30) days  o f  n o t i c e  t o  Respondent o f  such de t e rmina t i on .  I 

I 

V I .  THAT, no c5znge i n  t h i s  Order s h a l l  be  made o r  become e f f e c t i v e  

except  as s p e c i f i c a l l y  s e t  f o r t h  by a f u r t h e r  w r i t t e n  Order  o f  t h e  Depar t -  

ments, a  w r i t t e n  Order  be ing  made e i t h e r  on m i t t e n  a p p l i c a t i o n  t o  t h i s  

Deparcsent  by t h e  Respondent, s e t t i n g  f o r t h  t h e  grounds f o r  t h e  r e l i e f  

sought ,  o r  upon rhe  Department ' s  oq.in f i n d i n g s  a f t e r  t h e  o p p o r t u n i t y  f o r  t h e  

D e p a r t s e n t ,  and 

V I I .  TWT, t h e  p r o v i s i o n s ,  terms and c o n d i t i o n s  of t h i s  Order s h a l l  b ind  

Respondent,  i t s  z g m t s ,  s o r / a n t s ,  enployees ,  s u c c e s s o r s  and a s s i g n s  and a l l  

p e r s o n s ,  f i r m s  and c o r p o r a t i o n s  a c t i n g  under  o r  f o r  i t .  

DATED : Live rpoo l ,  New York 
, 1981 

ROBERT F. FLACKE, CO&IMISSIONER 
New York S t a t e  ;Department o f  

~nY>-'fk;l cy!s ev& 

BY - 
P~ILLIAJI A- HICKS 

REGIONAL DIRECTOR 

TO: Nesco ProducEs, Inc .  
A t tn :  Robert  A. Sinon 
P re s idc i l t  
650 Conkl in  Rosd 
Binghznton, New York 13901 
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Respondent h t r eby  consents  t o  t h e  i s s u i n g  and e n t e r i n g  o f  t h e  foregoing  
Ordgr w i thou t  f u r t h e r  noz ice  and waives i t s  r i g h t  t o  a  hea r ing  h e r e i n  and 
a g r e e s  t o  b e  bound by zhe  p rov i s ions ,  terms and cond i t i ons  conta ined  t h e r e i n -  

CORPORATE ACKNO:JLZDGSEhT 

ST.&TE OF -?-u-r %A 1 
) SS: 

C O U Y T Y  OF +-c/~-CdJ 1 

I 
TITLE Y k ~ 5  . ! 

DATE 3 / b B ! 

1 

i 
On t h i s  L +- of auc ~e / 1981, be fo re  ne p e r s o n a l l y  c a n e  j 

da A t o  me known, who being b y  m e  d u l y  sxorn /wtdL-& a .  
d i d  depose  and say  :kt he  r e s i d e s  a t  q~*' f/J+A'- i PA. I I 

0 L /?A t h a t  h e  is  ;he *G& n - .  j 
t h e  c o r p o r a t i o n  descr ibed  i n  and which executed The fo rego ing  i n s c r u ~ e n t ,  I 

l 

and t h a t  h e  s igned  h i s  name a s  au tho r i zed  by s a i d  c o r p o r a t i o n .  

(&,,,A 4 t q d 7 L L  i 
/ N O T M Y  PUBLIC j 

C4ROL A. OST@HOiJi 
Notary Public, State of New Yndc 

No. 4662963 
Residing in Broome C o c n : ~  

M y  C ~ f n - ~ i i i ~ ~ + ,  @?if= &XCZ 15 .PL 
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TEST BORING LOG 
FISHER ROAD 
EAST SYRACUSE, N.Y. 13057 

PROJECT NESCO Products , I nc. HOLE NO. 8- 1-81 -663 

LOCATION 
Town o f  Conk 1 i n 
B i nghamton , New York SURF. E L  

DATE STARTED 11/23/81 DATECOMPLETED 11/23/81 JOB NO. 81 146 
GROUND WATER DEPTH 
WHILE DRILLING 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W1140# HAMMER FALLING 
30" - ASTM 0-1586, STANDARD PENETRATION TEST BEFORE CASING 

REMOVED 
C - NO. OF BLOWS TO DRIVE CASING 12" WI # HAMMER FALLING 

"/OR - % CORE RECOVERY AFTER CASING 

-- -- - -. REMOVED 

CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1 
F i  l e  #2395.001 

---- 

I DRIVE 1 
DEPTH i RECORD i 

DESCRIPTION OF MATERIAL 
1 PER6" ~ 
I 
-- I .- 

' i D r i l l e d  t o  64.0'  w i t h  we1 1 screen auger 
I 7-1 
I 1 - 1 ] Performed pumping t e s t s  @ 64.01, 42.0' 

I I I I and 26 .01 . .  
I 

! 1 I , 
I I n s t a l l e d  obse rva t i on  w e l l  t o  27.0 ' .  

i . 1- -7 
I 

, I 

I 

I 

I 

1 
I 

STRATA 
CHANGE 
DEPTH 

- 

- 

- 

.- . +-- 4 
! I 

-- -7 - .- .- - - - 
! 
I 

, 

- 

- . - 
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TEST BORING LOG 
FISHER ROAD 
EAST SYRACUSE, N.Y. 13057 

PROJECT NESCO Products, I nc. HOLE NO. B- 2-81 -665 

LOCATION 
Town o f  Conk1 i n  
B i  nghamton, New York 

SURF. EL. 

DATE STARTED I I /25 /81 DATE COMPLETED 1 I /25 /81 JOBNO. 81146 
GROUND WATER DEPTH 
WHILE DRILLING 8.0 6 1 3- 5 ' 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W1140# HAMMER FALLING 
30" - ASTM 0-1586, STANDARD PENETRATION TEST BEFORE CASING 

REMOVED 
C - NO. OF BLOWS TO DRIVE CASING 12" WI # HAMMER FALLING 

"/OR - % CORE RECOVERY AFTER CASING 
REMOVED 

CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1 
F i  l e  #2395.001 

STRATA 

 RECORD^ DESCRIPTION OF MATERIAL 
-. 

/ PER6" I 

1 
I I I - 

-. 
j 

I 
Granular f i  1 1  , \ 

I 

.- 

I (  
- 1 ' 13.5 '  

Brown mi s t  dense f i ne t o  coarse SAND 
2b,j9T-; and f i n e  to medium GRAVEL, l i t t l e  s i l t  

. /  ,.a 
-- 1 16.5'  

I pL!+-. -t ---- -1 - . i Brown wet medi urn dense coa r je  t o  f i ne 1 
- 

I I-----k-f 1 GRAVEL, some coarse t o  f i ne sand , t race 1 

25 .0 '  
Gray wet med i urn dense coarse t o  f i n e  
SAND, t race  f i ne grave 1 1 27 .0 '  
Gray wet dense t o  very dense coarse t o  I 
f i ne GRAVEL, some coaise t o  f i ne sand, 
t race  s i l t  

35.0 -- 
35.0' - 6 '  29/31 
36.0' Bottom o f  Bor i  ng 

---- 
- - 

1 40.0 -- -- - . --- - Note: I n s t a l l e d  observa t ion  w e l l  t o  
26.5 '  on complet ion o f  boring. 
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TEST BORING LOG EAST SYRACUSE, N.Y. 13057 

PROJECT 

LOCATION 

DATE STARTED 

NESCO Products, I nc. 
Town o f  Conklin 
B i nghamton , New York 
1 1 /30/81 DATE COMPLETED 1211 /81 

HOLE NO. 8-3-81 -666 

SURF. E L  

JOBNO. 81146 

GROUND WATER DEPTH 
WHILE DRILLING 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W/140# HAMMER FALLING 
30" - ASTM D-1586, STANDARD PENETRATION TEST BEFORE CASING 

REMOVED 
C - NO. OF BLOWS TO DRIVE CASING 12" WI # HAMMER FALLING 

"/OR - % CORE RECOVERY AFTER CASING 

---. --- - REMOVED 

CASING TYPE - HOLLOW STEM AUGER SHEET 1 OF 1 
F i l e  12395.001 

- - - - - - - - 

RECORD DESCRIPTION OF MATERIAL 

I 7 + ~ - 1 ~ l l e d t o - 6 3 . 0 '  w i t h  we l l  screen 
i j 7 auger. 

I I 
I 

i , pumping t e s t s  a t  6 3 . 0 ' ,  47 .0 '  
I I 
I 

i 1 1 I n s t a l  led observat ion we1 1 t o  31 . O 1 .  
I 

1 / 1 (Pumping d i f f i c u l t y  a t  4 7 . 0 ' .  Re- 
1 covered j a r  sample from water a t  t h i s  -7-1, I depth; )  
1 I 

STRATA 
CHANGE 
DEPTH 
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TEST BORING LOG 
FISHER ROAD 
EAST SYRACUSE, N.Y. 13057 

PROJECT NESCO Products, I nc. HOLE NO. B- 38- 82-392 
Town o f  Conkl in 

LOCATION B i  nahamton . New York SURF. EL. . 
DATE STARTED 5/26/82 DATE COMPLETED 5 /20 /82 JOBNO. 81146 

GROUND WATER DEPTH 
WHILE DRILLING 17.5 ' 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W1140# HAMMER FALLING 
30" - ASTM 0-1586, STANDARD PENETRATION TEST BEFORE CASING 

REMOVED 
C - NO. OF BLOWS TO DRIVE CASING 12" WI # HAMMER FALLING 

"/OR - % CORE RECOVERY AFTER CASING 
REMOVED 

CASINGNPE - HOLLOW STEM AUGER - 3" 0.0. SAMPLER SHEET 1 OF 2 
F i  l e  #2395.001 

I 
STRATA 

DESCRIPTION OF MATERIAL CHANGE - 
DEPTH I 

I 
I I 

I 13 .0 '  
Brown moist  very dense f i n e  t o  coarse 
SAND, f i  ne t o  coarse GRAVEL and SILT 

I 

Brown wet med i un dense fi ne t o  coarse  
GRAVEL and f i n e  t o  coarse SAND, l i t t l e  I 

25 .0 '  
Brown wet rnedi un dense coarse t o  f i n e  

I SAND, i i t t l e  f i n e  t o  coarse gravel ,  
t r ace  s i l t  

I 
I 

I f i n e  t o  coarse SAND and f i n e  t o  coarse 
GRAVEL, t r a c e  s i l t  

I 
I 

I 35.5' 
Gray wet very dense f i n e  SAND and S l LT 
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TEST BORING LOG 
FISHER R O A ~  

- 

EAST SYRACUSE, N.Y. 13057 

PROJECT NESCO Products, I nc. HOLE NO. 8- 38- 82- 392 

LOCATION 
Town o f  Conkl in 
Binghamton, New York SURF. EL. 

DATE STARTED 5 120 /82 DATE COMPLETED 

GROUND WATER DEPTH 
WHILE DRILLING 17.5 ' 

N - NO. OF BLOWS TO DRIVE SAMPLER 12" W1140# HAMMER FALLING 
30" - ASTM 0-1586, STANDARD PENETRATION TEST BEFORE CASING 

REMOVED 
C - NO. OF BLOWS TO DRIVE CASING 12" WI # HAMMER FALLING 

"/OR - '10 CORE RECOVERY AFTER CASING 
REMOVED - . - - - 

CASING TYPE - HOLLOW STEM AUGER - 3" O.D. SAMPLER SHEET 2 OF 2 
Fi l e  #2395.001 

I 
DESCRIPTION OF MATERIAL 

I 

r - 

I I 

I 45.0 
1 

I 
I 

I 
I I 

45.0'- 1 10 1 7/11 ' Gray wet medi lvn dense t o  dense S l  LT 
I ' I 18 29 w i t h  lenses o f  f i n e  sand i * ~  ; 

1 4 :  I? i : -  
l L !  ',:' 

1 - : , .4-, 

50.0'- k" 
1 1  

51.5' : 24 1 42 ! I ; !-. .- 

27/54 Brown wet very dense f i n e  t o  medi urn i_- 
I 1 47 

1101 1 SAND, s o w  s i  It, t race  f i ne t o  coarse 

! 60.0 t7-T 1 60.0' 
160.0 27/28 Brown wet very  dense f i ne t o  medi un 
(61 .s' I , 1 601 SAND, some coarse t o  f i n e  grave l ,  some ( 

I 1 s i l t  1 
Bottom o f  Bor ing 1 63.0' 

45.0 -A+---/. I 
I , Note: I n s t a l l e d  observat ion w e l l  t o  

: I I 63.0' on completion. 


























































































