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FOREWORD 

This  document i s  in tended  t o  address a d m i n i s t r a t i v e  and p l a n n i n g  r e q u i r e -  
ments o f  t h e  New York S t a t e  Department o f  Environmental  Conserva t ion  
(NYDEC) i n  accordance w i t h  U.S. Environmental  P r o t e c t i o n  Agency (EPA) 
guide1 i n e s  i n  o r d e r  t o  conduct a  Remedial I n v e s t i g a t i o n I F e a s i  b i  li t y  Study 
(RI/FS) a t  General I ns t r umen t  C o r p o r a t i o n ' s  (GI)  Fac i  1  i t y  i n  H i c k s v i  1  l e ,  
New York.  GI i s  conduc t ing  t h e  RI IFS as r e q u i r e d  i n  a  d r a f t  Admin is t ra -  
t i v e  Consent Order  (ACO) f r om t h e  NYDEC dated December 1986. 

The RI/FS w i  11 be c o n s i s t e n t  w i t h  requi rements  o f  t h e  Comprehensive Envi-  
ronmental  Response, Compensation, and L i a b i l i t y  A c t  (CERCLA) and t h e  
Superfund Amendments and Reau tho r i za t i on  A c t  (SARA). 

Thi s work p l a n  i s in tended  as a  p l a n n i n g  t o o l .  As new da ta  a r e  developed 
o r  f i e l d  c o n d i t i o n s  d i c t a t e ,  changes may be made. 



1.0 INTRODUCTION 

1.1 GENERAL 

The General Inst rument  Corporat i  on ( G I  f a c i  1  i ty  i s loca ted on approxi - 
mately 11.5 acres on the  western edge o f  t h e  Town o f  H i c k s v i l l e  i n  Nassau 
County, New York. H icksv i  l l e  i s  located i n  t h e  west-central  p o r t i o n  o f  
Long I s l a n d  (F igure  1-11. The G I  S i t e  cons is ts  o f  a  research and design 
l abo ra to ry ,  and manufactur ing operat ions t h a t  produce semiconductors, 
radar  systems, and e l e c t r o n i c  equipment. 

I n  1980 an underground waste solvent  storage tank was found t o  be l eak ing  
by G I .  The underground tank and adjacent so i  1s were removed by G I  i n  
December 1980, and two groundwater mon i to r ing  we1 1  s  (W-1-75 and W-2-120) 
were i n s t a l  l e d  by G I  i n  1981 t o  moni tor  downgradient groundwater qual-  
i ty. Ana lys is  o f  groundwater samples obta ined i n  December 1981 and May 
1982 from the  two moni to r ing  we1 1s i nd i ca ted  the  presence o f  e levated 
concentrat ions o f  p r i o r i t y  pol  1  u t a n t  v o l a t i  1  e  organic compounds (VOCs) . 
A groundwater c o l l e c t i o n  and treatment system was i n s t a l l e d  i n  June 
1982. The t reatment  system, which was experimental ,  was found t o  be 
i n e f f e c t i  ve and was d i  scont i  nued i n 1985. Four addi t i  onal groundwater 
mon i to r ing  we1 1  s, two upgradi en t  and two f u r t h e r  downgradi ent,  were 
i n s t a l l e d  i n  May 1986 by GI. I n s t a l l a t i o n  o f  t he  w e l l s  and analyses o f  
groundwater samples were conducted by BCM Eastern Inc .  (BCM) f o r  G I .  

Cu r ren t l y ,  G I  has re ta ined  BCM t o  conduct a  Remedial I nves t i ga t i on IFeas i -  
b i l i t y  Study (RIIFS) a t  t he  H i c k s v i l l e  s i t e .  This  work p lan  presents an 
o v e r a l l  approach t o  the  RIIFS and a  d e t a i l e d  scope o f  work f o r  the  
planned Remedial I n v e s t i g a t i o n  ( R I ) .  The work p lan  has been developed 
based on a  r e v i  en o f  prev ious data. 

The general purpose o f  t h e  R I  i s  t o  f u l l y  assess t h e  ex ten t  and environ- 
mental s i g n i f i c a n c e  o f  contaminat ion r e s u l t i n g  from leakages from the  
waste so lvent  storage tank. The i n v e s t i g a t i o n  w i l l  consider  pas t  and 
present  remedial a c t i v i t i e s .  The study w i  11 a1 so i nc lude  an Endanger- 
ment Assessment (EA), which w i l l  evaluate p u b l i c  h e a l t h  r i s k ,  i f  any, 
associated w i t h  p o t e n t i a l  contaminants and t h e i r  migra t ion .  

The Feasi b i  1 i t y  Study (FS) w i  11 assess, i n  d e t a i  1, t h e  i n fo rma t ion  and 
data c o l l e c t e d  du r ing  the  R I  and w i  11 present  recommended approaches t o  
remedi a t i o n  and management o f  any ex i  s t i  ng o r  p o t e n t i  a1 envi ronmental 
impacts. 

1.2 OBJECTIVES OF THE RIIFS 

The R I  w i l l  have the  f o l l o w i n g  o v e r a l l  ob jec t i ves  based on EPA guidance 
and requ i  rements : 
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- I d e n t i f y  and charac ter ize  the ex tent  o f  contaminat ion r e s u l t -  
i n g  from leakage o f  the  former underground waste so lvent  
storage tank. 

- I d e n t i  f y  populat ion and o ther  envi ronmental components a t  
r i s k .  

- Assess exposure routes t o  p lan t ,  animal, and human 
populat ions.  

- Obtain data f o r  t he  development and eva luat ion  o f  remedial 
a c t i o n  a1 te rna t i ves  . 

The FS ob jec t ives  are as fo l lows:  

- I d e n t i f y  general response a c t i v i t i e s  . 
- I d e n t i  f y  and screen technologi es and develop remedi a1 

a1 t e r n a t i  ves . 
- Screen and evaluate remedial a1 te rna t i ves  based on pub1 i c 

hea l th ,  environmental , cost ,  and o ther  fac to rs .  

- Prepare a management p lan  conta in ing  the  selected se t  o f  
s i  t e -spec i f i  c  remediat ion a1 te rna t i ves .  

S p e c i f i c  ob jec t i ves  f o r  each R I  f i e l d  task  are  discussed i n  Sect ion 4.0 
o f  t h i s  document. 

1.3 SCOPE OF WORK 

To accomplish the  ob jec t ives  o f  the  RIIFS, a scope o f  work has been pre- 
pared f o r  the  p r o j e c t  t h a t  addresses p r i n c i p a l  tasks t o  be conducted. 
The tasks have been d i v ided  i n t o  th ree pa r t s .  Pa r t  1 cons is ts  o f  p r o j e c t  
scope and planning. Pa r t  2 covers the f i e l d  i nves t iga t i ons  and r e l a t e d  
a c t i v i t i e s .  Pa r t  3 i s  the  FS f o r  remedial ac t ion .  The p r i n c i p a l  tasks 
t o  be conducted are as fo l l ows .  

1.3.1 Par t  1 - Pro jec t  S c o ~ e  and Planning 

- Review records and data obtained dur ing  previous G I  s i t e  
i n v e s t i g a t i o n  work. 

- V i s i t  the  G I  s i t e  as needed t o  support background documenta- 
t i o n  and work p lan  development. 

- Prepare the  R I  work p lan  and submit the p lan t o  the  NYDEC f o r  
review and approval . 



- Complete p r o j e c t  p lans and a1 1  o the r  p r e - f i e l d  i n v e s t i g a t i v e  
p l  anni ng. 

1.3.2 Pa r t  2  - F i e l d  I n v e s t i q a t i o n  

- Continue records review. 

- S i t e  fea tures  i n v e s t i g a t i o n  - o b t a i n  i n fo rma t ion  on ex i  s t i n g  
land use and demographics f o r  use i n  the  EA. 

- Si t e  topographi c  mappi ng - prepare photogrammetri c  mappi ng o f  
t he  s i t e  t o  be used i n  R I  data c o l l e c t i o n  and assessment and 
FS a l t e r n a t i v e s  eva lua t ion .  

- Soi 1  sampling and bor ings - de l i nea te  ex ten t  o f  impact, co l -  
l e c t  data f o r  use i n  the  EA, and o b t a i n  i n fo rma t ion  f o r  reme- 
d i  a1 management p lanning.  

- Hydrogeologic i n v e s t i g a t i o n  - charac ter ize  ex is tence and 
ex ten t  o f  groundwater contami na t i on  from the  former waste 
so lvent  storage tank, and compile data on groundwater behav- 
i o r  a t  the  s i t e .  

- Water resources i nves t i  g a t i  on - i den t i  fy  and cha rac te r i ze  
groundwater and sur face water supply sources p o t e n t i a l l y  
i n f l uenced  by contaminat ion a t  the  s i t e .  

- B i o l o g i c a l  i n v e s t i g a t i o n  - assess impact, i f  any, o f  contami- 
na t i on  on the  b i o l o g i c a l  community. 

- Fate and t ranspor t  - evaluate p o t e n t i a l  environmental f a t e  
and mode o f  t ranspor ta t i on  associated w i t h  contaminat ion. 

- Endangerment assessment - evaluate pub1 i c  hea l th  and envi ron- 
mental r i s k ,  i f  any, associated w i t h  contaminant m ig ra t i on  
and exposure routes.  

- I f  necessary, conduct bench and p i l o t  scale s tud ies  on 
wastes, s o i l s ,  and water f o r  t r e a t a b i l i t y  and c o m p a t i b i l i t y  
w i t h  cons t ruc t i on  mater ia ls .  

1.3.3 P a r t  3  - F e a s i b i l i t y  Study 

- Prepare an FS Work Plan. 

- Describe proposed responses establ  i sh i  ng FS purpose and 
ob jec t i ves .  



- L i s t  and p r e l  i m i  n a r i  l y  screen remedial technologies based on 
s i t e  cond i t ions ,  contaminant c h a r a c t e r i s t i c s ,  and technology 
requ i  rements. 

- Develop remedial a1 te rna t i ves  based on o v e r a l l  o b j e c t i v e s  as 
we1 1  as s i  t e - s p e c i f i c  ob jec t i ves .  

- Screen appl i cab1 e  remedial a1 t e r n a t i v e s  based on envi ronmen- 
t a l  p ro tec t i on ,  envi ronmental e f f e c t s ,  t echn ica l  f eas i  b i  1  i t y ,  
cost ,  and consis tency w i t h  o ther  a1 te rna t i ves .  

- Eva1 uate remedi a1 a1 t e r n a t i  ves based on techn ica l  , envi ron- 
mental, p u b l i c  hea l th ,  i n s t i t u t i o n a l ,  and cos t  f a c t o r s  and on 
consi stency w i t h  o t h e r  a1 te rna t i ves .  

- Prepare the  remedial management p lan  and the  FS r e p o r t .  



2.0 DESCRIPTION OF CURRENT SITUATION 

2.1 GENERAL 

The d e s c r i p t i o n  o f  the  cu r ren t  s i t u a t i o n  has been developed us ing  data, 
in fo rmat ion ,  and r e s u l t s  prov ided by G I  and contained i n  prev ious inves- 
t i g a t i o n s  conducted f o r  G I  by BCM. Add i t i ona l  i n fo rma t ion  was obta ined 
from a v a i l a b l e  government references and a e r i a l  photographs. 

2.2 SITE LOCATION AND ENVIRONMENTAL SETTING 

The G I  f a c i  1 i ty  l i e s  i n  t he  Coastal P l a i n  physiographic p rov ince and i s  
under la in  p r imar i  l y  by Upper Cretaceous and Quar te rnary  (Upper Pl  e i  sto- 
cene) age sediments. These sediments d i p  t o  t h e  southeast, and r e s t  
uncomformably upon Pre-Cambrian igneous and metamorphic bedrock (see 
F igure  2-1 1. 

P le is tocene age sediments form the  s u r f i c i a l  deposi ts  i n  t he  region.  
These deposi ts  cons i s t  o f  t i l l  and outwash p l a i n  deposi ts  r e s u l t i n g  from 
advances o f  i c e  du r ing  t h e  Wisconsin G lac ia t i on .  Sediments c o n s i s t  o f  
p o o r l y  s t r a t i f i e d  sand and grave l ,  some c layey  matr ices,  and some 
boulders. The sand and gravel  beds cons i s t  ma in ly  o f  quar tz  w i t h  igneous 
and metamorphic rock  fragments ( I s b i s t e r ,  1966). 

The sediments immediately under ly ing  the  G I  f a c i  1 i t y  are  Upper Pl  e i  sto- 
cene g l a c i a l  outwash-plain deposi ts  o f  the  Harbor H i l l  d r i f t  geologic  
u n i t .  The deposi ts  are we l l  sor ted and s t r a t i f i e d  sands and gravels 
( I s b i s t e r ,  1966). According t o  BCM we l l  logs,  a d iscont inuous 
orange-brown s i l t y  c l a y  l a y e r  occurs near t he  southeastern p o r t i o n  o f  the  
f a c i  1  i t y  approximately 50 feet  below the  ground surface. - 

F ine t o  medium Cretaceous age sands o f  t he  Magothy Formation under ly  the  
g l a c i a l  sediments, approximately 80 feet below ground sur face.  These 
sediments a re  white, p ink ,  gray, and yel low.  Sediments o f  the  Magothy 
Formation are  predominant ly sands, bu t  con ta in  some gravel  , heavy 
minera ls ,  and c lay ;  zones o f  gravel  a re  common near the  base o f  the 
format ion.  L i g n i t e ,  p y r i t e ,  and cemented concre t ionary  layers  o f  quar tz  
and i r o n  ox ide  are  a l s o  common ( I s b i s t e r ,  1966). 
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The Magothy Formation r e s t s  uncomformably on top  o f  t he  Rar i  tan  Formation 
a t  depths rang ing  from 100 t o  700 f e e t  i n  Eastern Nassau County. The 
Rar i t an  Formation cons is ts  o f  the L loyd Sand Member and a c l a y  member. 
The L loyd Sand cons is ts  o f  discont inuous l aye rs  o f  sand, gravel  , sandy 
c lay ,  s i l t ,  and c lay .  The sand and gravel  beds cons i s t  ma in ly  o f  ye l low,  
whi te,  and gray quar tz .  The c l a y  member o f  the  Rari  tan  Formation over- 
l i e s  the  L loyd sand, d ipp ing  approximately 60 f e e t  per m i l e  ( f t / m i )  t o  
the  southwest ( I s b i s t e r ,  1966). The c l a y  l a y e r  occurs approximate ly  500 
f e e t  below the  G I  S i t e  and i s  roughly 150 f e e t  t h i c k .  

Bedrock beneath the  s i t e  i s  a b i o t i t e  s c h i s t  w i t h  a weathered zone up t o  
100 f e e t  t h i c k .  The bedrock slopes t o  the  southeast and occurs about 900 
f e e t  below sea l e v e l  beneath the  G I  f a c i l i t y .  

Data from the  f o u r  groundwater mon i to r ing  we1 1s i n s t a l  l e d  du r ing  the  May 
1986 groundwater qua1 i t y  i n v e s t i g a t i o n  prov ide  a d d i t i o n a l  s t r a t i g r a p h i c  
de ta i  1s. We1 1 logs from the  1986 i n v e s t i g a t i o n  (Sect ion 2.3) are 
inc luded i n  Appendix A .  

Groundwater beneath the  GI  f a c i l i t y  occurs approximately 60 t o  70 f e e t  
be1 ow the  ground surface. Moni t o r i  ng we1 1 s W-1-75, W-3-72, W-5-78, and 
W-6-79 are  screened i n  t h e  g l a c i a l  outwash sediments. Mon i to r i ng  we1 1s 
W-2-120 and W-3-112 are  screened i n  the  upper Magothy Formation. 

Two a q u i f e r s  u n d e r l i e  Nassau County. The upper and p r i n c i p a l  a q u i f e r  i s  
composed o f  unconsol idated g l a c i a l  outwash sediments and sediments o f  the  
Magothy Formation. The c l a y  member o f  the  Rar i t an  Formation prov ides the  
lower boundary f o r  t h i s  aqu i fe r .  The lower a q u i f e r  occurs beneath the  
Rari  t an  Formation c l a y  member and on top  o f  t he  under ly ing  igneous and 
metamorphic bedrock. This aqu i fe r  cons is ts  p r imar i  l y  o f  unconsol i dated 
sediments o f  the  lower Rar i tan  Formation. 

I n  general,  p roduct ive  water-bearing zones i n  the  Magothy Formation con- 
s i s t  o f  d iscont inuous sand and gravel  lenses, which occur a t  var ious 
depths. The two most p roduct ive  zones of t h e  upper aqui ' fer c o n s i s t  o f  
the  sa tura ted  p o r t f o n  o f  the  g l a c i a l  deposi ts  and the  basal 100 f e e t  t o  
150 f e e t  o f  t he  Magothy Formation ( I s b i s t e r ,  1966). Groundwater i n  t h i s  
aqui f e r  occurs under unconfi ned and conf i  ned (a r tes ian )  condi t i  ons. The 
degree of confinement increases w i t h  depth r e s u l t i n g  from the  combined 
in f luence of d iscont inuous layers  of s i  1  t and c l a y  i n  t he  Magothy Forma- 
t i o n  ( I s b i s t e r ,  1966). 

The p r i n c i p a l  a q u i f e r  i s  recharged by p r e c i p i t a t i o n .  A1 though i n f i  1 t r a -  
t i o n  r a t e s  are r e l a t i v e l y  h igh  i n  the  area o f  the  outwash p l a i n ,  recharg- 
i n g  water may n o t  reach the  water t a b l e  f o r  months. The lengthy  recharge 
t ime i s  due t o  discont inuous l aye rs  of c lay ,  s i l t ,  and f i n e  sand, which 
a c t  t o  decrease v e r t i c a l  permeabi 1 i t y .  



Hydrau l ic  in te rconnect ion  between the  g l a c i a l  outwash and the  Upper 
Magothy Formation has been es tab l ished (Lusczynski , 1949). Po ten t i  a1 
c o n f i n i n g  s t r a t a  o r  c l a y  lenses e x i s t  i n  the  immediate v i c i n i t y  o f  t he  G I  
f a c i  1  i t y .  Reported permeabi 1  i ti es i n  t he  Magothy Formation range from 
200 t o  1,100 ga l l ons  per  day per  square foot  (gpdlsq. ft) b u t  may be as 
h igh  as 2,000 gpdlsq ft. On a  reg iona l  scale, the  hyd rau l i c  g rad ien t  i s  
about 10 f e e t l m i l e  ( f t l m i  t o  t he  south ( I s b i s t e r ,  1966). P re l im ina ry  
head measurements a t  the G I  S i t e  i n d i c a t e  a  shal low g rad ien t  ranging from 
0.00064 f t l f t  (3.4 f t l m i )  t o  0.0014 ft lft (7.4 f t l m i )  t o  t he  south. 

2.2.3 S o i l s  

The U.S. Department o f  Ag r i cu l  ture-Soi 1  Conservation Serv ice c l  ass i  f i  es 
the  s o i l s  a t  t he  s i t e  as Urban Land. Most of t he  p l a n t  p r o p e r t y  i s  
covered by b u i l d i n g s  and pavement. There are two small grassed areas 
loca ted along the  per imeter  of the  p rope r t y  adjacent  t o  West John 
S t ree t .  Much of the  surrounding area i s  a1 so c l a s s i f i e d  as Urban Land o r  
sandy f i  11. The dominant n a t u r a l l y  occur r ing  soi 1 i s  t h e  Hempstead S o i l  
Series. This ser ies  cons is ts  o f  deep, we1 1  dra ined so i  1s formed i n  a  
s i l t y  ma t r i x  o v e r l y i n g  sand and gravel .  These soi  1s t y p i c a l l y  have a  
dark brown t o  almost b lack  s i l t y  loam surface l aye r ,  10 inches t h i c k ,  
under la in  by a  subso i l  o f  brown t o  ye1 low, f ine-gra ined moderately heavy 
loam and c layey loam, which merges w i t h  the  under ly ing  outwash depos i ts  
( I s b i s t e r ,  1966). 

2.2.4 We1 1  Inven to ry  

F igure 2-2 i d e n t i f i e s  we1 1  s, r e p o r t e d l y  c u r r e n t l y  i n  use, which are 
loca ted w i t h i n  a  2-mile rad ius  o f  the  G I  S i t e .  Table 2-1 i d e n t i f i e s  pub- 
l i c  supply we1 1s w i t h i n  a  1- and 2-mile rad ius  o f  t he  G I  f a c i  1  i t y .  Where 
the i n fo rma t ion  was ava i l ab le ,  owner, we l l  depth, depth t o  water, the 
a q u i f e r  i n  which the we l l  i s  screened, and t h e  screened i n t e r v a l  a re  sup- 
p l i e d .  Table 2-2 l i s t s  p r i v a t e  we l l s  w i t h i n  a  1- and 2-mile rad ius ,  and 
where a v a i l a b l e  the  same in fo rmat ion  as described above i s  prov ided.  

2.2.5 Surface Water 

The G I  S i t e  i s  s i t u a t e d  i n  a  f l a t  g l a c i a l  outwash p l a i n ,  which i s  com- 
posed o f  h i g h l y  permeable sand and gravel .  South-f lowing streams i n  
Nassau County disappear soon a f t e r  reaching t h i  s  outwash p l a i n ;  water 
r a p i d l y  i n f i l t r a t e s  i n t o  the  sand and gravel .  As a  r e s u l t ,  t he re  are  no 
streams o r  sur face water bodies w i t h i n  a  3-mi l e  rad ius  o f  t he  G I  S i t e .  
The c loses t  streams are northwest and east of t he  study area, 3  m i l e s  and 
6  m i les  away, respec t i ve l y .  

2  -2.6 Aer i  a1 Photouraphv 

The f o l l o w i n g  a e r i a l  photographs were obta ined t o  a s s i s t  i n  a  rev iew o f  
h i s t o r i c a l  land use a t  t he  G I  S i t e  and i n  the  surrounding region:  
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Wel l  No 

I n t e r v a l  { f t )  
A l t i t u d e  Use o f  Use of E e l  ow Groundwater  

f f t !  Water We?' Aau1f t . r  S u r f  ace 

u' 
P 91GO H i c k s v i l l e ,  VD 

L e v i t t o w n ,  WD 

P 5336 H i c k s v i l l e ,  WD 

H i c k s v i  1 l e ,  WD 

P 8526 H i c k s v i l l e ,  WD 

P 3552 H i c k s v i l  l e ,  NO 

P 3553 H i c k s v i l l e ,  WD 

P 7561 H i c k s v i l  l e .  WD 

P 9212 H i c k s v i l l ~ ,  UD 

P 2201 V e s t b u r y ,  WD 

P 2236 Westbury, WD 

P 2602 Westbury,  WD 

Iv 
P 8497 Westburv.  WD 

P 5007 Ves tbury ,  VD 
I 

P 733? Lies t b u r v .  W3 

C 

k/A - r io t  A v a i l a b l e  

Publ  i c  
Supp lv  

P u b l i c  
S U P P ~ Y  

P u b l i c  
S U P P ~ Y  

Puh l  i c  
S u p p l y  

Unused 

P u b l i c  
Supp ly  

Unused 

Unused 

P u b l i c  
Supp ly  

P u b l i c  
S u p p l y  

Unused 

Unused 

Pub l  i c  
SUPP:Y 

P u b l i c  
S U P P ~ Y  

P u b l i c  
Supo lv  

P u b l i c  
SUPP'V 

X i t h d r a w a l  
~f w a t e r  

bl; thdrawz: 
3f  w a t e r  

k ! i tharawal  
o f  w a t e r  

Wi thdrawa l  
o f  w a t e r  

O b s e r v a t i o n  
we1 1 

Wi thdrawa l  
o f  w a t e r  

Unused 

Unused 

W i t h d r a w a l  
o f  w a t e r  

W i t h d r a w a l  
o f  w a t e r  

D e s t r o y e d  

Unused 

k ! i thd rawa l  
o f  w a t e r  

Wi t ' ldrawal  
o f  w a t e r  

V i t h d r a w a l  
of w a t e r  

M i t h c ' r w e l  
of water 

Islaqotn!! 

I:aaat lib1 

Magothv 

Magothy 

Magothy 

Magothy 

p a p o t h y  

P a g o t h y  

Magothy 

Magothy 

Magothy 

Flagothy 

L l o y d  

Vaqo thy  

Kaco thy  

V a p o t b y  

Reference: K i  l b u r ~ .  L .  l!7?-2. Grounowater punpace i n  l:assau r o u n t y ,  ~ o r l q  ! i ler ls .  key: V a r % ,  1°C-77.  :n:roduc:icn 2nd 
C ~ ~ s e r ' s  p u i d s  t o  t h e  d a t a  c o r ? ? i l a t i o n .  LlSGS Open - F i l e  Repor t  ?1 -4Qp,  

Source: 2 C K  Easte r r ,  I n c .  (SCP P r o j e c t  No. 00-5268-121 
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TAELE 7-2  

PRIVATE SUPPLY WELLS WITHIN F, 1- AND ?-PILE RADII!S 
OF THE GENERAL INSTRUMENT SITE 

GENERAL INSTRUNENT CORPORATION 
HICKSVILLE, NEW YORK 

vdel 1  No. 

Screened 
I n t e r v a l  ' f t )  

A l t i t u d e  LIse o f  Use o f  Below Groundwater 
h w r / ! l s e r  ! f t )  I! a t  e I- 'h'e: 1 A o u i f e r  S u r f  ace 

1 - M i l e  Radius 
V 

6860 General  I n s t r u m e n t  

5202 Servomechanisms 

-8807 C e r t i f i e d  I n d u s t r i e s  

C e r t i f i e d  I n d u s t r i e s  

Metco. I n c .  

N  /A 

W /A 

N/A 

N/ A  

N/A 

N/ A  

N/A 

N/A 

K /A 

K / A  

N/A 

Unused 

Unused 

I n d u s t r i a l  

Unused 

Unused 

N/A 

N /A 

N/A 

N/A 

N/A 

h'/A 

N / A  

N /A 

N/A 

r;/A 

N/ A 

D e s t r o y e d  

Unused 

Wi thdrawa l  
o f  wa te r  

D e s t r o y e d  

Unused 

K  /A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

K I A  

N /A 

Upper G l a c i a l  M /  A 

Magothy 105 t o  133 

Magothy 9  t o  22 

Upper G l a c i a l  

Magothy 

N /A 

N/A 

N/A 

N/A 

N/A 

N/A 

N /A 

N/A 

N/A 

1</4 

? < / A  



TARLE 7-2 ! Cont lnued  \ 

.r 

i d e l l  No. 

Screened 
I n t e r v a l  { f t )  

A l t i t u d e  Use o f  Use of Be low Groundwater  
Owner/User ( f t !  R a t e r  Re? 1 A q u i f e r  S u r f  ace 

2 - M i l e  Radius 

-5851 S t a t e  U n i v .  o f  N.Y. a t  218 Domest i c  W i t h d r a w a l  Magothy 47 t o  4 1  
O l d  Westburv o f  w a t e r  

3925 Coca C o l a  Company 1.58 Unused Unused Upper G l a c i a l  36 t o  15 
Ilr 

4633 Meadowbrook C o u n t r y  Club 176 I r r i g a t i o n  W i t h d r a w a l  Maqothy 13 t o  39 
of w a t e r  

5335 C e r t i f i e d  Redi-Mix Co., I n c .  170 Unused D e s t r o y e d  Upper G l a c i a l  N /A 

7531 L . I .  L i g h t i n g  Company l A 8  A i r  Cond i -  Wi thdrawa l  Fago thy  3 t o  39 
t i o n i n g  o f  w a t e r  

1 5149 L . I .  L i g h t i n g  Company 147 Commerci a1 W i t h d r a w a l  Kago thy  12 t o  A? 
of w a t e r  

3898/9 L . I .  L i g h t i n g  Company 145 Commercial Wi thdrawa l  Upper G l a c i  a1 22 t o  7/22 
of w a t e r  t o  11 

C 
3900 L . I .  L i a h t i n g  Company 144 Commerci a1 Wi thdrawa l  Upper G l a c i  a1 2 t o  12 

of w a t e r  

1 3461 County  Community Corp. 112 Unused D e s t r o y e d  Upper G l a c i a l  N/A 

3584 L e v i t t  & Sons N/A Unused D e s t r o y e d  Maqothy 

3634 L e v i t t  & Sons 
J 

7470 F l a t l a n d s  Ready 

N /A Unused D e s t r o y e d  Maaothy 215 t o  235 

0 8 I n d u s t r i a l  Wi thc ' rawal  Upoer G l a c i a l  52  t o  36 
o f  w a t e r  

(I N/A - Not  A v a i l a b l e  
Source: K i l b u r n .  C .  1082. Groundwater pumpage i n  Nassdu County.  Long I s l a q d ,  V!ev York, 1920-77.  ! n t r o d u c t i c n  a r e  

u s e r ' s  a u i d e  t o  t h e  d a t a  c o m p i l a t i o n .  USGS Ooen - F i l e  Repor t  91-QPQ. 
* NYDEC .. 
Source:  BCP E z s t e r n  I n c .  ! S C l b l  P r o j e c t  ;!o. 00-5268-13: 



Date Source 

EROS Data Center 
Sioux F a l l s ,  SD 75198 

EROS Data Center 
Sioux F a l l s ,  SD 75198 

EROS Data Center 
Sioux F a l l s ,  SD 75198 

EROS Data Center  
S ioux Fa1 l s ,  SD 75198 

Sca le  

1  :8O,OOO 

2.3 PREVIOUS INVESTIGATIONS 

I n  December 1981, an underground waste s o l v e n t  s to rage  t ank  and surround- 
i n g  s o i l  were removed from t h e  s i t e  by GI. Two groundwater m o n i t o r i n g  
w e l l s  (W-1-75 and W-2-120) were i n s t a l l e d  h y d r a u l i c a l l y  downgradient f rom 
t h e  fo rmer  underground t ank  l o c a t i o n .  Ana l ys i  s  of groundwater ob ta i ned  
f rom t h e  two m o n i t o r i n g  we1 1s i n  December 1981 and May 1982 i n d i c a t e d  t h e  
presence of  a  number o f  o rgan i c  compounds. T o t a l  concen t ra t i ons  o f  VOCs 
measured i n  w e l l s  W-1-75 and W-2-120 ranged f rom 642.1 micrograms p e r  
l i t e r  ( u g l l )  o r  p a r t s  p e r  b i l l i o n  (ppb) t o  11,668 u g / l .  I n d i v i d u a l  
o rgan i c  compounds de tec ted  ( i n  1981 and 1982 samples) i n c l u d e :  

T r i ch l o roe thene  (TCE) 
Te t rach lo roe thene  (PCE) 
Di ch l  orobenzene 
Xy l  enes 
1 , l . l  T r i ch l o roe thane  
To1 uene 

Ethylbenzene 
Ch 1 o r o f  orm 
Methylene C h l o r i d e  
1 , l -D i  ch lo roe thene  
Trans-d ich loroethene 

Resu l t s  o f  these analyses,  f o r  Well W-1-75 and Wel l  W-2-120 a r e  p resen ted  
on Tables 2-3 and 2-4, r e s p e c t i v e l y .  As an i n t e r i m  measure, GI  r e t a i n e d  
BCM t o  f u r t h e r  i n v e s t i g a t e  groundwater a t  t h e  s i t e .  I n  1986, f o u r  add i -  
t i o n a l  w e l l s  were i n s t a l l e d  t o  f u r t h e r  determine t h e  e x t e n t  o f  ground- 
wa te r  con tamina t ion .  These f o u r  a d d i t i o n a l  we1 1 s  and t h e  two p r e v i o u s l y  
e x i s t i n g  we1 1 s  were sampled i n  June 1986 and aga in  i n  J u l y  1987 i n  o r d e r  
t o  f u r t h e r  d e f i n e  groundwater chemi s t r y .  Groundwater da ta  o b t a i  ned f rom 
these two w e l l s  d u r i n g  t h e  1986 groundwater i n v e s t i g a t i o n  conducted by 
BCM and subsequent sampl ing conducted by  BCM f o r  GI  i n  1987 a r e  a l s o  
i n c l  uded. 



m 
TABLE 2-3 

GROUNDWATER ANALYTICAL RESULTS 

WELL W-1-75 

GENERAL INSTRUMENT CORPORATION 
HICKSVILLE, NEW YORK 

Parameters Units December 1981 May 1P82 June 1986 July 1987 

P heno 1 s 

Trichloroethene 

Tetrachloroethene 

Dichlorobenzenes 

Xy 1 ene 

I sopropanol 
Acetone 

Butyl Acetate 

Ethyl Acetate 

1,1,1 Trichloroethane 

Butyl Alcohol 

To1 uene 

Ethylbenzene 

Ethyl toluene 

Diethylbenzene 

Chloroform 

Methylene Chloride 

1,l Dichloroethene 

Trans-dichloroethene 

Benzene 
Vinyl chloride 

1,l-Dichloroethane 

Br omof o rm 

ugll 

ugl 1 

ug/l 

ugll 

ugll 

ugll 

ugl! 

ugll 

ugll 

ugll 

ugll 

ugl 1 

ug1: 

up11 
ug/l 

ugl 1 

ug/l 

ugll 

ug/l 

ug/ 1 

ugll 

u d  1 
ugll 

---  Not analyzed 
!IS - Not sampled due to dedicated pump failure 

Source: BCM Eastern Inc. (BCM Project No. 00-5268-12) 



TABLE 2-4 

GROUNDWATER ANALYTICAL RESULTS 

WELL W-2-120 

GENERAL INSTRUMENT CORPORATION 
HICKSVILLE, NEW YORK 

Parameters Units December 1981 May 1982 June 19886 July 1987 

Phenols 

Trichloroethene 

Tetrachloroethene 

Dichlorobenzenes 

X,y 1 ene 

Isopropanol 

Acetone 

Butyl Acetate 

Ethyl Acetate 

1,1,1 Trichloroethane 

Butyl Alcohol 

To 1 uene 

Ethylbenzene 

Ethyltoluene 

DietYylbenzene 

Chloroform 

Methylene Chloride 

1,l Dichloroethene 

Trans-dichloroethene 

Benzene 

Vinyl chloride 

I --- Not analyzed 

Source: BCM Eastern Inc. (BCM Project No. 00-5268-127 
m 



Resu l t s  o f  ana lyses o f  samples f rom W-1-75 and W-2-120 conducted i n  June 
1986 i n d i c a t e d  t h a t  e l eva ted  t o t a l  VOCs ranged f rom 8.3 u g / l  t o  43,848 
u g / l  . Addi t i  onal  i n d i v i d u a l  VOCs de tec ted  i n June I986  i n c l  uded re1  a- 
t i v e l y  low concen t ra t i ons  o f  1 , l -d i ch lo roe thane  and bromoform. Well 
W-1-75 was n o t  sampled i n  J u l y  1987 due t o  f a i l u r e  o f  t h e  ded i ca ted  
pump. T o t a l  VOC r e s u l t s  f o r  J u l y  1987 samples f rom W-2-120 i n d i c a t e  9  
u g / l  t o t a l  VOCs. 

I n  June 1982, a t  t h e  r eques t  of t h e  Nassau County Department o f  Hea l th ,  
GI a u t h o r i z e d  BCM t o  develop a  groundwater q u a l i t y  management program. 
The program was designed t o  reduce contaminant l e v e l s  i n  groundwater 
beneath t h e  GI p l a n t .  

The o b j e c t i v e s  o f  t h e  program were: 

1. P rov i de  a  mechanism f o r  h a l t i n g  f u r t h e r  con tamina t ion  o f  
t h e  a q u i f e r .  

2. P rov i de  a  method o f  r e t r i e v a l  o r  r ecove ry  o f  t h e  contami-  
nated groundwater beneath t h e  p l a n t .  

3. P rov i de  a  v l a b l e ,  accep tab le  t rea tment  and d i sposa l  method 
f o r  a1 1  recovered groundwater. 

I n  o r d e r  t o  address t h e  above o b j e c t i v e s ,  t h e  f o l l o w i n g  program was 
i n s t i t u t e d :  

Groundwater was con t i nuous l y  pumped f rom Wel l  W-1-125 
( immed ia te ly  downgradient o f  t h e  former underground t ank )  
a t  a  r a t e  o f  20 g a l l o n s  pe r  m inu te  (gpm). A  g rave l  
recharge bed was i n s t a l  l e d  over  t he  former  l o c a t i o n  o f  t h e  
waste s o l v e n t  tank .  Treated water  was recharged a t  a  r a t e  
o f  5  gpm. 

The recovered groundwater was passed through an experimen- 
t a l  carbonaceous absorbent m a t e r i a l .  

F i f t e e n  gpm o f  t r e a t e d  groundwater were d isposed o f  v i a  t h e  
e x i s t i n g  recharge lagoon on t he  p l a n t  p r o p e r t y .  F i v e  gpm 
were d ischarged t o  t h e  groundwater v i a  t h e  g rave l  recharge 
bed l o c a t e d  over  t h e  former  s i t e  of t h e  s to rage  tank .  

H y d r a u l i c  c h a r a c t e r i s t i c s  o f  t he  two e x i s t i n g  ons i  t e  we1 1  s  
were determi  ned and used t o  develop t h e o r i  es concern ing  
contaminant plume e x t e n t  and m i g r a t i o n  behav io r .  



I n  1985 BCM determined t h a t  the  groundwater recovery and abatement pro- 
gram i n s t i t u t e d  was not  ope ra t i  ng e f fec t i ve l y .  The experimental  system 
was unable t o  accommodate h igh  l e v e l s  o f  VOCs and suspended inorgan ic  
sediment i n  t he  groundwater. An attempt t o  improve the  experimental  
t reatment system was i n e f f e c t i v e .  As a r e s u l t ,  BCM concluded t h a t  an 
improved system was necessary t o  e f f e c t i v e l y  reduce l e v e l s  o f  contami- 
nants i n  groundwater a t  t h e  G I  S i t e .  The program was t h e r e f o r e  te rmi -  
nated by G I  i n  1985. 

I n  Ap r i  1 1986, f ou r  addi t i o n a l  groundwater moni t o r i  ng we1 1 s were 
i n s t a l  l e d  by BCM f o r  G I  t o  develop more data about t he  ex ten t  o f  t he  con- 
tami nant  p l  ume and upgradi en t  groundwater qua1 i t y .  Avai 1 abl  e anal y t i  ca l  
data suggest t h a t  low l e v e l s  o f  v o l a t i l e  organic contaminants may be 
f l ow ing  i n t o  the  s i t e  from an upgradient source. A n a l y t i c a l  r e s u l t s  f o r  
1986 and 1987 groundwater sampling are presented i n  Table 2-5 and Table 
2-6, respec t i ve l y .  

2.4 INTERIM REMEDIAL ACTIONS 

Before NYDEC approval o f  t h i s  Work Plan, G I  w i l l  implement remedial  meas- 
ures on an i n t e r i m  basis .  Fol lowing implementation of t he  i n t e r i m  reme- 
d i a t i o n ,  a r e p o r t  t h a t  presents ac t ions ,  data generated, and r e s u l t s  w i l l  
be prepared and submitted t o  G I  and NYDEC as an addendum t o  t h i s  Work 
Plan. Some o f  the  elements o f  the i n t e r i m  remediat ion may d u p l i c a t e  
RIIFS Work Plan elements, thereby e l i m i n a t i n g  the  necess i ty  o f  conduct ing 
these elements du r ing  the  RIIFS. 



TABLE 2-5 

GROUNDWATER ANALYTICAL RESULTS 

JUNE 1986 

GENERAL INSTRUMENT'CORPORATION 
HICKSVILLE. NEW YORK 

BCM S a w 1 e  Co.: 610612 610605 610608 61061 0 610604 & 510609 
610611 

Units 

Phenols 

Trichloroethene 

Tetrachloroethene 

1.2-Dichlorobenzene 

1.3-Dichlorobenzene 

l,4-Dichlorobenzene 

m,p-Xylene 

o-Xylene 

1.1.1-Trichloroethane 

Toluene 
Ethylbenzene 

Chloroform 

Methylene Chloride 

1,l-Dichloroethene 

Trans-1,2-dichloroethene 

Benzene 

Vinyl Chloride 

Chlorobenzene 

cis-1.2-Dichloroethene 

1,l-Dichloroethane 

1.2-Dichloroethane 

1,1,2-Trichloroethane 

Source: 6CM Eastern inc. (BCY Project No. 00-5263-12) 



GROUNDWATER ANALYTICGL RESULTS 

GENERAL INSTRUMENT CORPORATION 
HICKSVILLE. NEW YORK 

Well: W-1-75 K-2-120 W-3-72 W-3-112 W-5-78 K-5-79 
BCM Sample No.: 716220 716221 716222 716223 716224 

716225 
Parameter IJnits 

Pheno Is 

Trich loroethene 

Tetrachloroethene 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1.A-Dichlorobenzene 

m, p-Xy lene 

o-Xy lene 

1.1.1-Trichloroethane 

Toluene 

Ethyl benzene 

Chloroform 

Methylene Chloride 

1,l-Dichloroethene 

Trans-1,2-dichloroethene 

Benzene 

Vinyl Chloride 

Chlorobenzene 

cis-1.2-Dichloroethene 

1,l-Dichloroethane 

1,2-Dichloroethane 

1,1,2-Trichloroethane 

Alkalinity 

Total alkal inity 

P.  alkalinity 

Calcium 

Fluoride 
Iron 

Nagnesium 

So$ i urn 

Chiorirlp 

Nitrate 

Sulfate 

Total dissolved sclids 

icta; suspended solids 

Chen::?; o r y g e n  dsvand 
E:sc:;e~ic~' s y l : ? E n  ~ ~ r ; z n <  

0. OOf 

306 

<0.2@ 

<@.20 

(0. 20 

(0.20 

<0.20 

(0.20 

6.15 

(0.20 

(0.20 

(0.20 

(0.20 

0.56 

0.41 

(0.20 

<0.20 

(0.20 

87.5 

2.35 

(0.20 

2,110 

740 

0 

? 3 

3.71 

(1.0 
3.05 

lGO 

8 

< 1 
71 

48E 

15 
' 9 G  -. 



3.0 PROJECT MANAGEMENT AND PLANNING 

3.1 PROJECT ORGANIZATION AND STAFFING 

3.1.1 General Instrument Key Personnel 

- Pro jec t  Manager - Safety Coordinator 
- F i e l d  Engineer 

3.1.2 BCM Kev Personnel 

- P r i  n c i  pa l  -i n-Charge 
- Alan M. Robinson 

- Pro jec t  Manager 
- R I  - John H. Fowler 
- FS - To be named before i n i t i a t i o n  of FS 

- Senior Technical Reviewers - Wi l l i am H. Fleming, P.E. 
- S te f fan  R. Helb ig,  Hydrogeologist 
- Ronald M. Kaiserman, Hydrogeologist 

- Pro jec t  Geologist  
- Jason M. Schindler  

- Endangerment Assessment 
- Steven M. Jones, Ph.D. 

- Pro jec t  QAIQC Manager 
- Atwood F. Davis 

- Laboratory Analyses Coordinator 
- John J. Tobin 

- Data Process1 ng Coordinator 
- Robert M. Hardy, P.E. 

- Safety Manager 
- M. Douglas Muel ler ,  CIH 

- Pro jec t  Safety O f f i c e r  
- Mary L. Glowacki 

F i e l d  i nvest i  g a t i  ons and p r o j e c t  support w i  11 be provided by con t rac to r  
engineers, geo log is ts ,  safety s p e c i a l i s t s ,  b i o l o g i s t s ,  technic ians,  and 
qua1 i f i  ed i n d i v i d u a l s  as required.  



3.2 PROJECT PLANNING 

Thi s  p r o j e c t  has been planned and ob jec t i ves  have been developed 
accordi ng t o  the  f o l  lowing gui del i nes: 

- Ava i l ab le  background and o ther  data have been reviewed and 
evaluated. The r e s u l t s  of these e f f o r t s  t o  date a re  pre- 
sented i n  Sect ion 2.0 of t h i s  document, "Descr ip t ion  o f  the  
Current  Si t u a t i o n .  " 

- This Work Plan has been developed t o  a c t  as an o v e r a l l  
remedial i n v e s t i g a t i o n  con t ro l  document. The Work Plan 
describes techn ica l  and management aspects o f  the  p r o j e c t .  
I t  inc ludes techn ica l  out1 ines o f  tasks, p r o j e c t  s t a f f i n g ,  
scheduling, background, and ob jec t ives .  

As p a r t  o f  t he  p r o j e c t  management and planning, t h e  f o l l o w i n g  documents 
w i  11 be f i n a l i z e d  before beginning the  f i e l d  i n v e s t i g a t i o n .  

3.2.1 S i t e  O ~ e r a t i o n s  Plan (SOP) 

The SOP i s  the  c o n t r o l  document f o r  a1 1  techn ica l  p r o j e c t  tasks.  The SOP 
w i l l  i nc lude:  

- Background o f  the  p r o j e c t  - a  summary o f  t he  background 
in fo rma t ion  contained w i t h i n  the Work Plan, and o the r  source 
documents 

- P r o j e c t  Object ives - the  s p e c i f i c  o b j e c t i v e  o f  each p r o j e c t  
task  

- Spec i f i ca t ions  f o r  a1 1 f i e l d  i n v e s t i g a t i o n s  - land useldemo- 
graphic study, s i t e  mapping, s o i l  sampling and bor ing ,  and 
hydrogeologi ca l  s tud i  es 

- P r o j e c t  schedule 

- Sampl i n g  pro toco l  s  - methodology, chai n-of-custody, a n a l y t i -  
c a l  parameters (see QAIQC plan, Appendix B) 

- Data Management - de ta i  l e d  s p e c i f i c a t i o n s  f o r  the  processing, 
management, and c o n t r o l  o f  a l l  p r o j e c t  data (background 
research, in te rv iews,  f i e l d  observat ions, sampling a n a l y t i c a l  
r e s u l t s ,  chain-of-custody, bench and p i l o t  s tud ies ,  h e a l t h  
and sa fe ty  in fo rmat ion ,  a i r  mon i to r ing  data, QAIQC r e p o r t s  
and plans, and cont rac ts  and subcontracts) 

The SOP i s  a  dynamic document and w i  11 be developed and modi f ied  as the 
p r o j e c t  progresses. A l l  changes w i l l  be re layed t o  the  NYDEC. 



3.2.2 Qua1 i t v  Assurance/Oual i t v  Control  Plan (OAIOC PLAN) 

The 
the 
r a t  

3.2 

The 

QAIQC Plan describes qua1 i ty  assurancelqual i ty  con t ro l  procedures f o r  
p r o j e c t ,  and i nc l  udes sampl i ng and 1 aboratory procedures, moni t o r i  ng, 

iona le ,  data uses, and data accuracy requirements (see Appendix B). 

.3 Heal th and Safetv Plan (HASP) 

HASP describes sa fe ty  procedures t o  be observed dur ing  any o n s i t e  
work (see Appendix C). 

3.3 DATA MANAGEMENT 

As discussed b r i e f l y  above, d e t a i l e d  data management s p e c i f i c a t i o n s  w i l l  
be developed f o r  Snclusion i n  the  SOP. The data management system w i l l  
i nc lude the  f o l  1 owing elements: 

Analvs is  and OAIOC 

- A n a l y t i c a l  procedures w i  11 be 1 n accordance w i t h  EPA-approved 
methodologies unless such methodologies do n o t  e x i s t  f o r  a 
p a r t i c u l a r  compound. These methodologies are s p e c i f i e d  
w i t h i n  the  p r o j e c t  QAIQC Plan. The QA/QC Plan a l s o  spec i f i es  
procedures f o r  logging f i e l d  data and es tab l i sh ing  sample 
con t ro l  (chai n-of-custody) i n  order  t o  ensure t h a t  a n a l y t i  ca l  
r e s u l t s  r e f l e c t  ac tua l  f i e l d  condi t ions.  

Data Base 

- A computerized data base system w i l l  be used t o  e s t a b l i s h  a 
data base f o r  the p r o j e c t  a n a l y t i c a l  r e s u l t s .  Once 
establ ished,  the p r o j e c t  data base can be used f o r  data 
ana lys i  s. 

Health and Safetv Records 

- Carefu l  mon i to r ing  o f  a1 1 ons l te  personnel w i  11 be maintained 
I n  accordance w i t h  the  p r o j e c t  HASP, GI, and the  con t rac to rs '  
sa fe ty  po l  i c l  es. 

3.4 PROJECT REPORTING 

The fo l l ow ing  repor t s  w i l l  be developed from the data c o l l e c t e d  dur ing  
the  R I :  



Endanaerment Assessment 

- Evaluates human hea l th  and environmental r i s k s  r e l a t e d  t o  the  
study area. 

Remedi a1 I n v e s t i g a t i o n  R e ~ o r t  

- Describes r e s u l t s  and conclusions o f  t h e  R I  s tudy and pro- 
poses p r e l i m i n a r y  remedial technologies t o  be evaluated. 

F e a s i b i l i t v  Study Report 

- Describes and evaluates remedial a l t e r n a t i v e s ,  recommends 
appropr ia te  remedial ac t ion(s ) ,  and s p e c i f i e s  r i s k s  associ-  
a ted  w i t h  var ious a1 te rna t i ves  

3.5 PROJECT SCHEDULE 

A de ta i  l e d  p r o j e c t  schedule w i  11 be inc luded (and presented graph ica l  l y )  
i n  the  SOP. 



4.0 FIELD INVESTIGATION 

4.1 GENERAL 

The purpose o f  t he  f i e l d  i n v e s t i g a t i o n  i s  t o  acqu i re  data necessary t o  
accu ra te l y  and comprehensively charac ter ize  the  G I  S i t e  and contaminat ion 
present .  To accomplish t h i s  e f f i c i e n t l y ,  t h e  work p lan  f o r  t he  f i e l d  
i n v e s t i g a t i o n  has been d i v ided  i n t o  th ree  phases. Techniques and 
approaches employed du r ing  each phase w i  11 be rev i sed  o r  mod i f ied  based 
on r e s u l t s  o f  t he  prev ious phases o r  o the r  cond i t i ons  encountered. 
Therefore, t he  desc r ip t i ons  o f  i n d i v i  dual tasks t o  be accompl i shed du r ing  
each phase prov ided here in  are by necess i ty  general and w i  11 be used as a  
guide. 

The f i r s t  phase o f  t he  f i e l d  i nves t i ga t i on ,  Phase 1 ,  w i l l  serve as an 
i n i t i a l  i n v e s t i g a t i o n  o f  the present magnitude o f  contaminat ion i n  the  
unsaturated zone above the  water t a b l e  ( i f  present)  and t h e  h o r i z o n t a l  
ex ten t  o f  t h e  shal low groundwater contaminat ion (water tab1 e) plume 
detected du r ing  previous i n v e s t i g a t i o n s  (see Sect ion 2.3). Phase 2  w i  1 1  
serve t o  f u r t h e r  de f i ne  those areas i nves t i ga ted  du r ing  Phase 1  and t o  
i n v e s t i g a t e  the  v e r t i c a l  ex ten t  o f  the  groundwater contaminant plume. 
Also, Phase 2  w i l l  address any anomalies o r  data gaps t h a t  r e s u l t  f rom 
Phase 1. The purpose o f  Phase 3 ( i f  needed) w i l l  be t o  complete the  
d e f i n i t i o n  o f  the  h o r i z o n t a l  and v e r t i c a l  ex ten t  o f  t h e  contaminant 
source ( i f  present)  i n  t h e  unsaturated zone and t h e  groundwater contami- 
nant  plume and t o  prov ide data necessary f o r  complet ion o f  t he  FS. An R I  
r epo r t ,  which w i  11 i nc lude  the  endangerment assessment, w i  11 be prepared 
when a l l  phases of  the  f i e l d  i n v e s t i g a t i o n  are complete. 

4.2 PHASE 1  

The ob jec t i ves  o f  Phase 1  o f  t he  f i e l d  i n v e s t i g a t i o n  program are as 
f o l  1  ows : 

- I n v e s t i g a t e  s i t e  fea tures  and charac ter ize  l o c a l  popu la t ions  
and the  environment surrounding the  s i t e .  

- I n v e s t i g a t e  and charac ter ize  reg iona l  and l o c a l  hydrogeology 
and groundwater chemistry.  

- I n v e s t i g a t e  s t r a t i g r a p h y  under ly ing  t h e  s i t e ,  focus ing  on 
poss ib le  low pe rmeab i l i t y  o r  c o n f i n i n g  layers  t h a t  may serve 
t o  i n h i b i t  downward contaminant m ig ra t i on .  

- Locate and i n v e s t i g a t e  the poss 
na t i on  source(s). 

i b l e  ex ten t  o f  o n s i t e  contam 



- I n v e s t i g a t e  the  ho r i zon ta l  ex tent  of t he  shal low groundwater 
contaminat ion (water tab1 e) plume detected du r ing  previous 
i nves t iga t i ons .  

- Determine i f  there  are o f f s i t e  pumpage centers t h a t  may 
e f f e c t  groundwater f low condi t ions.  

- Supply in format ion  necessary f o r  Phase 2. 

Ten tasks are proposed i n  order  t o  accomplish these ob jec t i ves .  The 
tasks are  described i n  the  fo l l ow ing  sect ions. 

Task 1  w i  11 i nvo lve  research i n t o  avai 1  able hydrogeologi ca l  i nformat ion 
t h a t  may be app l icab le  t o  the  s i t e .  Data c o l l e c t i o n  t o  date i nd i ca tes  
t h a t  a  s i g n i f i c a n t  amount o f  research i n t o  the  geologic and hydrogeologic 
cond i t ions  i n  the v i c i n i t y  o f  the  G I  S i t e  has been conducted. Much o f  
t h i s  i n fo rma t ion  has been publ ished o r  may be a v a i l a b l e  through a  number 
o f  sources, i n c l u d i n g  the Uni ted States Geologic Survey (USGS) and Nassau 
County agencies. This in format ion may be used i n  l i e u  o f  c e r t a i n  
s i  t e -spec i f i c  a q u i f e r  t e s t i n g  such as pump t e s t s  and i n  s i  t u  pe rmeab i l i t y  
t es ts ,  which w i  11 otherwise be necessary t o  determine hydrogeologi ca l  
c h a r a c t e r i s t i c s  a t  the  s i t e .  I t  should be noted, however, t h a t  should 
unexpected s i  t e -spec i f i c  hydrogeologi c  cond i t ions  be detected dur ing  the 
i n v e s t i g a t i o n ,  s i  te-speci fi c aqui fer  t e s t s  may be deemed necessary. 

4.2.2 Task 2  - I n v e s t i a a t i o n  o f  S i t e  S e t t i n g  

In format ion  on the  G I  S i t e  se t t i ng ,  such as e x i s t i n g  land use and demo- 
graphi cs, i s  requi  red as background f o r  t he  Endangerment Assessment. 
Most o f  t h i s  in format ion  can be obtained from secondary data sources. 
The requ i  red  i nformat i  on i nc l  udes exi  s t i  ng and proposed 1  and uses and 
zoning, ex i  s t i n g  and pro jec ted popu la t ion  1  eve1 s, de ta i  1  s  on nearby popu- 
l a t i o n  centers, and Nassau County demographics. E x i s t i n g  and p o t e n t i a l  
rec rea t iona l  use areas surrounding the s i t e  and l o c a l  water resources and 
uses w i l l  be established through s p e c i f i c  agency contacts.  

4.2.3 Task 3 - S i t e  T o ~ o a r a ~ h i c  M a ~ p i n q  

A de ta i  1  ed topographic map o f  the  G I  S i t e  area w i  11 be produced. The map 
, w i  11 cover approximately, bu t  no t  be l i m i t e d  t o ,  a  40-acre area extending 

from t h e  G I  s i t e  t o  the r a i l r o a d  t racks  1,800 f e e t  south o f  the  s i t e ,  and 
w i l l  i nc lude  the f o l l o w i n g  spec i f i ca t i ons :  

- 1  .O-foot contour i n t e r v a l s  p lus spot e levat ions  as needed 
- USGS v e r t i c a l  datum 
- USGS hor i zon ta l  con t ro l  



- New 
- Sca 
- 24- 

York Sta te    lane coordinates 
l e  o f  1 inch '  equals 100 feet 
i n c h  by 36-inch format 

- Property  boundaries from ex i  s t i  ng avai 1 ab le  records 
- B u i l d i n g  l oca t i ons  
- E x i s t i n g  we l l  l oca t i ons  
- Locat ions o f  above- and underground u t i l i t i e s  from e x i s t i n g  

records and s i t e  evidence 
- Paved areas 
- Easements 
- R i  ghts-of-Way 
- Fences 
- 100-by-100-foot g r i d  
- Po lyes ter  stab1 e base materi  a1 , s u i t a b l e  f o r  reproduct ion  
- F i e l d  survey crews t o  be supervised by a New York- l icensed 

surveyor 

4.2.4 Task 4 - Deep S o i l  Bor inq and S a m ~ l i n u  Proaram 

There i s  t he  p o t e n t i a l  f o r  downward m ig ra t i on  o f  contaminants i n t o  the  
deeper a q u i f e r  zones a t  t he  GI s i t e  based on t h e  f o l  lowing f a c t o r s  : 

- Sediments i n  both the  saturated and unsaturated zones have 
r e l a t i v e l y  h igh  permeabi 1 i t i e s .  

- There are no known l a t e r a l l y  extensive c o n f i n i n g  zones o r  
zones o f  low permeab i l i t y .  

- The tank ' s  former contents inc luded compounds t h a t  a re  denser 
than groundwater. 

- There i s a hyd rau l i c  in te rconnect ion  between o v e r l y i n g  
g l a c i  a1 sediments and the  under ly i  ng upper Magothy Formation. 

- Data from Moni to r ing  We1 1 1.1-2-120, which i s  screened i n  the  
Upper Magothy, i nd i ca tes  e l  evated concentrat ions o f  contami- 
nants t h a t  have been associated w i t h  the  s i t e .  

These f a c t o r s  i n d i c a t e  t h e  need t o  i d e n t i f y  t he  v e r t i c a l  ex ten t  o f  con- 
taminat ion  a t  t he  GI S i t e .  I n  order  t o  accomplish t h i s ,  i t  w i l l  be 
necessary t o  ob ta in  groundwater samples from d i f f e r e n t  (d i sc re te )  depths 
i n  t he  aqu i fe r .  

A p r a c t i c a l  approach t o  observing v e r t i c a l  contami n a t i o n  i s t o  deterrni ne 
i f  c o n f i n i n g  l aye rs  o r  zones o f  low ( o r  r e l a t i v e l y  low) p e r m e a b i l i t y  
e x i s t  l o c a l l y  beneath the  s i t e .  These layers ,  i f  present,  could serve t o  
i n h i b i t  downward groundwater and contaminant movement because groundwater 



f l o w  i n  the  presence o f  such layers  i s  p r i m a r i l y  h o r i z o n t a l .  Therefore, 
water-borne contaminants should a1 so tend t o  move h o r i z o n t a l  1 y above 
zones o f  low permeab i l i t y .  F igure 4-1 dep ic ts  proposed mul t i -depth  moni- 
t o r i  ng systems beneath the  s i  t e .  

Two deep t e s t  bor ings (TB-1 and TB-2) w i  11 be conducted i n  o rde r  t o  char- 
a c t e r i z e  s t r a t i g r a p h y  beneath the  s i t e  (F igure  4-2). TB-1 w i l l  be con- 
ducted through the  center  of t he  former tank l oca t i on .  This  w i  11 serve 
t o  l o c a t e  any zones of r e l a t i v e l y  low permeabi 1 i t y  ma te r ia l s  d i r e c t l y  
beneath t h e  suspected contaminant source. These low p e r m e a b i l i t y  zones 
( i f  present)  would serve t o  reduce v e r t i c a l  groundwater movement and t o  
i n t e r c e p t  downward movi ng nonaqueous (separate phase) contami nants . TB-2 
w i l l  be loca ted h y d r a u l i c a l l y  downgradient from the  s i t e  i n  o rder  t o  
assess l i t h o l o g y  i n  the  d i r e c t i o n  of groundwater f l o w  and the  area o f  the 
p o t e n t i a l  contaminat ion plume. I t  w i l l  be loca ted south o f  West John 
S t ree t .  I n s t a l  l a t i o n  depths f o r  deep moni to r ing  we1 1s (Sect ion 4.3.3) 
w i  11 be se lec ted  based on the  r e s u l t s  o f  these bor ings.  

The deep t e s t  bor ings w i l l  extend t o  200 f e e t  below the  surface. I f  no 
c o n f i n i n g  layers  are encountered o r  i f  contaminat ion i s  found a t  the  com- 
p l e t i o n  depth, deeper bor ings may be proposed i n  l a t e r  phases. 

The deep t e s t  bor ings w i l l  be advanced using c l e a r  water (p re fe rab l y )  o r ,  
i f  necessary, mud r o t a r y  d r i l l i n g  techniques. This method has been 
selected i n  o rde r  t o  minimize cross contamination. As the  d r i l l i n g  f l u i d  
i n contac t  w i t h  surrounding sol  1 s i s  c i r c u l a t e d  upward, downward contami- 
nant  movement v i a  the  bo r ing  i s  minimized. The f l u i d  w i l l  be monitored 
p e r i o d i c a l l y  us ing  an OVA and/or P I D  and w i l l  be changed i f  necessary. 
I n  a d d i t i o n ,  s o i l  samples w i l l  be obta ined and assessed i n  the  f i e l d  
us ing  headspace analyses (Appendix D ) .  I f  e levated VOC concentrat ions 
are detected, the  d r i l l i n g  f l u i d  w i  11 be conta iner ized f o r  proper  d is -  
posal and new f l  u i  d w i  11 be used. 

Two-foot 1 i t h o l o g i  c samples w i  11 be obta ined cont inuous ly  t o  the  water 
t a b l e  i n  TB-1 and a t  10- foot  i n t e r v a l s  and a t  changes i n  l i t h o l o g y  from 
below the  water t a b l e  t o  the completion depth o f  both bor ings (TB-1 and 
TB-2) us ing  a s p l i  t-spoon sampling device. Headspace ana lys i s  w i  11 be 
performed on each sample (Appendix D l .  Resul ts  w i  11 be recorded and ana- 
lyzed. If a t h i c k  conf in ing  l aye r  (g rea ter  than 5 f e e t  i n  th ickness)  i s  
encountered, a temporary s tee l  casing w i  11 be i n s t a l  l e d  and sealed i n  the  
conf in ing  l aye r .  D r i l l i n g  f l u i d  w i l l  be changed, and the  t e s t  bo r ing  
w i l l  be cont inued through the  s tee l  casing. I f  a second c o n f i n i n g  l a y e r  
i s  encountered, the  t e s t  bo r ing  w i l l  be ha l ted  a t  t h a t  depth. 

Headspace analyses (Appendix D) w i l l  be performed on each sample. 
Resul ts  w i l l  be recorded and examined i n  o rder  t o  determine poss ib le  
gross changes i n  VOC concentrat ions w i t h  depth. 
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I n  TB-1, s o i l  samples w i l l  be selected fo r  l abo ra to ry  ana lys is  from the  
se t  o f  l i t h o l o g i c  samples from the  unsaturated zone. Sample depths are 
i l l u s t r a t e d  on Figure 4-3. Sample depths and r a t i o n a l e  a r e  presented 
below: 

- Samples w i l l  be selected f o r  l abo ra to ry  ana lys i s  a t  10-foot 
i n t e r v a l s  i n  t he  unsaturated zone. The purpose o f  these sam- 
p les  w i l l  be t o  i d e n t i f y  any o v e r a l l  v e r t i c a l  a t t enua t i on  o f  
s o i l  contaminat ion, i f  present,  a t  t he  s i t e .  

- Samples w i l l  be selected fo r  l abo ra to ry  ana lys i s  a t  d i s t i n c t  
changes i n  li tho logy  i n  the unsaturated zone. Changes i n  
1 i tho logy  may serve t o  a1 t e r  contaminant m ig ra t i on  ra tes  and 
d i r e c t i o n s  i n  the  unsaturated zone. 

- One sample w i  11 be obtained f o r  l abo ra to ry  ana lys i s  from the  
shal lowest  n a t u r a l l y  occu r r i ng  sediments. This sample w i l l  
serve t o  charac ter ize  the  shal lowest sediments l i k e l y  t o  have 
been impacted by the  tank leak.  

- One sample w i  11 be selected f o r  l abo ra to ry  ana lys i s  based on 
h ighes t  headspace ana lys is  r e s u l t s .  Thi s  sampl e w i  11 1 i k e l y  
conta in  the  h ighes t  concentrat ion o f  contaminants i n  the  t e s t  
bor ing .  Therefore, t h i s  sample w i l l  be analyzed t o  i d e n t i f y  
e levated concentrat ions o f  i n d i v i d u a l  parameters. 

- One sample w i  11 be obta ined from mate r ia l  immediately above 
the  water t a b l e  i n t e r f a c e .  This sample should cha rac te r i ze  
contaminat ion, i f  present,  which i s c u r r e n t l y  en te r i ng  the  
groundwater system. 

One sample w i  11 be obta ined from TB-2 f o r  l abo ra to ry  ana lys is .  This  sam- 
p l e  w i l l  be taken from mate r ia l  immediately above the  water t a b l e  i n t e r -  
face. Sample depth l oca t i ons  a re  i l l u s t r a t e d  on F igure  4-3. 

Physical s o i l s  t e s t i n g  w i l l  be conducted on samples from b o r i n g  TB-1 a t  
every change i n  l i t h o l o g y .  The f o l l o w i n g  phys ica l  parameters w i l l  be 
tested: 

- V e r t i c a l  hyd rau l i c  c o n d u c t i v i t y  ( f ine-gra ined s t r a t a )  
- Grain s i z e  ana lys i s  ( i n c l u d i n g  hydrometer) 
- A t te rbe rg  1 irni t s  (where appl i cab1 e) 
- U n i f i e d  s o i l  c l a s s i f i c a t i o n  

These t e s t s  w i  11 be performed us ing  standard ASTM methods. Samples o f  
c l a y  and s i l t  layers ,  i f  encountered, w i l l  be recovered us ing  a Shelby 
tube sampl i n g  device. 



lEPTH (FT.) T6-2 

FORMER UNDERGROUND FORMER 
WASTE SOLVENT TREATMENT 

STORAGE LAGOON 
TANK LOCATION LOCATIOV 

I 

UNSATURATED 
ZONE 

SATURATED 
ZONE 

MAGOTHY 
FORMATION 

LEGEND 

Continuous lithologic sampling to bottom 
of fill. One sample from TB-1 through TB-6 
to  be obtained for analysis from material 
immediately below fill. 

Continuous sampling in TB-1 to  water table 
Samples to  be obtained for analysis at 10 
foot intervals in TB-2 through TB-6. One 
sample from each boring selected by 
headspace analysis to  be submitted for 
lab analysis. 

One sample from each boring obtained at 
water table interface submitted for analysis 

- 
Litholo ic samples obtained at 10 foot 
intervays in TB-1 and TB-2 to 200 foot 
completed depth. - - 

- - 

7 

i 
Analytical Sample Location 

Lithologic Sample Location 
Vertical Scale: 1"=20' 
Horizontal Not t o  Scale 

GENERAL INSTRUMENT CORPORATION 
Hicksville, New Jersey 

NOTE: All depths and riumber of samples are 
estimated and subject t o  change based Figure 4-3 
on data acquired during the investigation. 

jOWICE: BCM Eastern, Inc. (BCM Project NO. 00-5268-12). 
Sampling Locations 



TABLE 4 - 1  

PHASE I ANALYTICAL PARAMETERS SOIL SAMPLES 

GENERAL INSTUMENT CORPORATION 
HICKSVILLE, NEW YORK 

Tes t  T o t a l  Number EPA Method 
B o r i n g  o f  Samples A n a l y t i c a l  Parameters Number Comments 

TB-1 4 VOCS b y  GC 

3 CLPITCL Organ ics  
PP M e t a l s  
T o t a l  Phenols 

TB-1D 1 CLPITCL Organ ics  
PP M e t a l s  
T o t a l  Pheno ls  
VOC s 

TB-2 1 VOC s 

TB-3 3 VOC s 

TB-3D 1 VOC s 

TB-4 3 VOCS 

T'B-5 3 VOC s 

TB-6 3 VOCS 

TB-7 3 VOC s 

To t  a1 2 5 

8240 

8240, 8250 
7000 S e r i e s  
9066 

8240,8250 
7000 S e r i e s  
9066 
601, 602 

624 

Dupl i c a t e  sample 

Sample t o  be 
o b t a i n e d  a t  
w a t e r  t a b l e  
i n t e r f a c e  

* * 

Dupl i c a t e  sample 

** 

** 

** 

** 

* Does n o t  i n c l u d e  p e s t i c i d e s  and PCBs f r a c t i o n .  

** One sample t o  be o b t a i n e d  a t  i n t e r f a c e  between fill and n a t u r a l  s o i l ,  one 
s e l e c t e d  based on headspace ana lyses,  and one o b t a i n e d  a t  t h e  w a t e r  t a b l e  
i n t e r f  ace. 

Source: BCM Eas te rn  I n c .  (SCM P r o j e c t  No. 00-5268-12) 



Each a n a l y t i c a l  so i  1  sample w i  11 be obtained and handled f o l l o w i n g  proto-  
co l s  described i n  t he  QAIQC p lan  (Appendix B ) .  Samples w i  11 be shipped 
t o  a New York S ta te -ce r t i  fi ed 1 aboratory. Approximately seven samples 
from TB-1 w i l l  be obta ined f o r  ana lys is .  One o f  t h e  samples w i l l  be 
obta ined immediately above the  water tab1 e i n t e r f a c e ,  one w i  11 be 
selected from mate r ia l  immediately below the  b a c k f i l l ,  and one w i l l  be 
selected based on headspace ana lys is  (Appendix D l ,  i f  app l icab le ,  o r  
based on v i s u a l  o r  o the r  c r i t e r i a .  These th ree  samples and one sample 
from TB-2 obta ined a t  the  water t a b l e  i n t e r f a c e  w i  11 be analyzed f o r  t he  
f o l l o w i n g  parameters (see a l s o  Table 4-11: 

- Superfund Amendments Reauthor izat ion Act (SARA) Contract  Lab- 
o r a t o r y  Program Targeted Compound L i s t  (CLPITCL) , v o l a t i  1  e 
and semivol a t i  1  e organic compounds p lus  40 a d d i t i o n a l  ten ta-  
t i v e l y  i d e n t i f i e d  Nat ional  Bureau o f  Standards (NBS) 1 i b r a r y  
search compounds (CLPITCL organics)  by gas chromatographylmass 
spectrometry (GCIMS) 

- P r i o r i t y  pol  1 u t a n t  metal s  (PP metals) 

- Tota l  phenols 

The remaining f o u r  samples from TB-1 w i  11 be analyzed f o r  CLPITCL vola- 
t i l e  o rgan ic  compounds (VOCs) p lus  i s  t e n t a t i v e l y  i d e n t i f i e d  NBS l i b r a r y  
search compounds by GCIMS. 

Fo l lowing complet ion o f  s o i l  sampling each t e s t  bo r ing  w i l l  be logged 
using a geophysical logg ing  device. The logg ing  device t o  be used w i l l  
measure na tu ra l  gamma r a d i a t i o n  emit ted from t h e  surrounding s o i l s .  

The geophysical logs w i l l  be used t o  charac ter ize  the  l o c a l  s t r a t i -  
graphy. This  w i  11 be usefu l  i n  i n t e r p r e t t i n g  movement o f  water and con- 
taminants i n  the  unsaturated and saturated zones. The deep t e s t  borings 
w i  1  1 be abandoned using the  f o l  lowing procedures : 

1. Grout (Por t land cement15 percent  benton i te )  w i l l  be 
I n j e c t e d  i n t o  the  borehole us ing a t remie  p ipe.  

2. The bo r ing  w i l l  be covered and the  grout  seal al lowed t o  
se t  up over n i g h t .  

3. Add i t i ona l  g rou t  n i l  1 be added as necessary on the  fo l l ow-  
i ng day t o  make up f o r  s h r i  nkagelsett lement.  



4.2.5 Task 5 - Water Table Monitorina Wells 
Previous investigations (Section 2.3) have establ ished the presence o f  
site-related VOCs in the shallow groundwater zone. Shallow water table 
contamination has been observed in shal low monitoring we1 1 s 1 ocated 
hydraulically downgradient from the source area. In order to further 
investigate the extent of this contamination, eight additional monitoring 
we1 1s are proposed. Water table monitoring we1 1 locations are shown on 
Figure 4-2. The rationale for well placement is presented in Table 4-2. 

The monitoring we1 1 s wi 1 1  be instal led using hol low-stem auger dri 1 1  ing 
techniques. If conditions warrant, water o r  mud rotary drilling tech- 
niques will be substituted or used in conjunction with the augers. No 
split-spoon sampling wi 1 1  be conducted unti 1 the water table is encount- 
ered. Spli t-spoon samples wi 1 1  be obtained at 5-foot intervals below the 
water table. 

The dri 1 1  rig and other equipment wi 1 1  be steam cleaned between each 
location. The well screen and riser pipe will be steam cleaned prior t o  
installation. The monitoring wells will be installed by a New York 
State-1 icensed dri 1 ler and observed and evaluated by a BCM geologist. A 
detailed log o f  lithology and well construction details will be main- 
tained. Split-spoon samples will be classified using the New York State 
Department o f  Transportation (NYSDOT) soi 1 description procedures. Site 
activities and sampling records wi 1 1  be recorded in a bound field log 
maintained by the geologi st. 

The monitoring we1 1s wi 1 1  be constructed of 4-inch inside diameter (I .D.) 
Schedule 40 polyvinyl chloride (PVC) wi th factory-slotted screen. The 
screen slot size and gravel pack grade will be determined based on the 
results o f  the physical soils testing (see Section 4.2.4). A gravel pack 
wi 1 1  be instal led in the annulus around the we1 1 screen. The grout pack 
will extend t o  2 feet above the top of the screen. A 2-foot bentonite 
pellet seal will be installed immediately above the gravel pack. A 
5-percent bentonite and Portland cement grout will extend from the top o f  
the bentonite seal t o  the surface. Construction materials will be 
emplaced into the annulus using a tremie pipe. Hater table monitoring 
well construction details are illustrated on Figure 4-4. The inner and 
outer casings and the ground elevated will be surveyed by a New York 
State-1 i censed surveyor. We1 1 casings wi 1 1  be marked at the exact point 
at which the rod used for surveying was placed. Well locations wi 1 1  be 
plotted on the site topographic map (Section 4.2.3). 

He1 1s wi 1 1  be developed using compressed air unti 1 water becomes clear or 
for 1 hour. 



TABLE 4-2 

PHASE I ADDITIONAL GROUNDWATER MONITORING WELLS 

GENERAL INSTRUMENT CORPORATION 
HICKSVILLE, NEW YORK 

We1 1  Loca t ion  and Ra t i ona le  

W-7- (WT) 

W-8- (WT) 

W-9- ( WT) 

W-10- (WT) 

W-11-(WT) 

W-12-(WT) 

W-13- ( WT) 

Downgradient f r om  fo rmer  tank  l o c a t  ion .  A lso 
immed i ate  l y  downgradi e n t  from aboveground tank 
farm. 

Northwest corner  o f  s i t e .  Background w e l l  w i l l  
d e t e c t  p o s s i b l e  contaminants m i g r a t i n g  f rom 
o f f s i t e .  

Nor theas t  corner  o f  s i t e .  Rackground w e l l  w i l l  
d e t e c t  p o s s i b l e  contaminants m i g r a t i n g  f rom 
o f f s i t e .  

Southwest o f  former  tank l o c a t i o n .  W i l l  d e t e r -  
mine h o r i z o n t a l  ex ten t  o f  plume, i f  p resen t .  

Southwest corner  o f  G I  p r o p e r t y .  W i l l  de termine 
h o r i z o n t a l  e x t e n t  o f  plume, i f  p resen t .  

East o f  e l eva ted  contaminant zone de tec ted  a t  
W-5-79. W i l l  de termine h o r i z o n t a l  e x t e n t  o f  
plume, i f  p resen t .  

Southeast co rner  o f  G I  p r o p e r t y .  W i l l  de termine 
h o r i z o n t a l  ex ten t  o f  plume, i f  present ,  and 
whether contaminated groundwater reaches t h e  G I  
p r o p e r t y  f rom t h e  eas t .  

South o f  G I  p rope r t y .  W i l l  de termine h o r i z o n t a l  
ex ten t  o f  plume, i f  p resen t .  

Note: (WT) w i l l  be rep laced  w i t h  t he  complet ion depth o f  each water t a b l e  
m o n i t o r i n g  w e l l ,  measured i n  f e e t  below ground sur face .  

Source: BCM Eastern I nc .  (BCM P r o j e c t  No. 00-5268-12) 
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4.2.6 Task 6 - Unsaturated Zone S a m ~ l i n a  Proaram 

The con t i nu ing  source o f  groundwater contaminat ion a t  t he  G I  S i t e  i s  
be l ieved t o  be res idua l  contamination, which may remain i n  t h e  unsatu- 
ra ted  zone (above the  water t ab le )  beneath t h e  l o c a t i o n  o f  t he  former 
waste so lvent  storage tank. A second poss ib le  contaminant source i s  t he  
area beneath the  former t reatment  1  agoon. Other p o t e n t i  a1 contaminat ion 
sources i nc lude  l oca t i ons  where solvents and waste solvents were handled 
o r  s to red  and l oca t i ons  where s u r f i c i a l  contaminat ion may be l i k e l y  t o  
migra te  i n t o  the  subsoi 1. 

Fo l lowing i n t e r p r e t a t i o n  of  the r e s u l t s  o f  t he  deep s o i l  bor ings ,  f o u r  
a d d i t i o n a l  s o i l  t e s t  bor ings (TB-3 through TB-6) w i  11 be conducted i n  t he  
area o f  the  former waste so lvent  tank l o c a t i o n  (F igure  4-21, Ava i l ab le  
i n fo rma t ion  w i  11 be reviewed t o  determine the  exact l o c a t i o n  o f  t he  
former tank. The t e s t  bor ings w i  11 be loca ted 10 f e e t  from the  s ides and 
ends o f  t he  former tank l o c a t i o n .  One a d d i t i o n a l  t e s t  bo r ing  (TB-7) w i  11 
be conducted i n  the  area of the  former t reatment  lagoon. These t e s t  
bor ings w i  11 be used t o  evaluate the  ex ten t  o f  contaminat ion, i f  present ,  
beneath the  former lagoon and tank l oca t i ons .  BCM w i  11 rev iew lagoon 
c losure  documents t o  determine the  exact l o c a t i o n  o f  TB-7. Sample depths 
are  i 1 l u s t r a t e d  on Ffgure 4-3. Bor ing l oca t i ons  are shown on F igu re  4-5. 

Test bor ings TB-3 through TB-7 w i  11 extend t o  the  water t ab le ,  which i s  
a n t i c i p a t e d  t o  be 60 t o  70 feet  below grade. The bor ings w i  11 be 
advanced us ing  ho l  low-stem auger d r i  11 i ng techniques. 

Two-foot l i t h o l o g i c  samples w i l l  be obta ined cont inuous ly  through the  
ma te r ia l  used t o  b a c k f i l l  the  former tank l o c a t i o n  and the  lagoon. Sam- 
p les  w i l l  be obta ined a t  10-foot i n t e r v a l s  below the  f i l l  t o  t h e  water 
t a b l  e. 

Headspace analyses w i  11 be performed on a1 1  sp l  i t-spoon samples recovered 
(Appendix D l .  A t o t a l  o f  th ree  samples from each t e s t  b o r i n g  (TB-3 
through TB-7, 15 samples) w i l l  be selected f o r  l abo ra to ry  ana lys i s .  The 
f o l l o w i n g  samples w i l l  be selected: 

- One sample from each bo r ing  t h a t  e x h i b i t s  t he  h ighes t  r e l a -  
t i v e  concent ra t ion  of VOCs ( i f  present)  w i  11 be submitted f o r  
l abo ra to ry  analyses. 

- One a n a l y t i c a l  sample w i  11 be obta ined a t  t he  i n t e r f a c e  
between the  f i  11 and under ly ing  na tu ra l  soi  1. 

- One a d d i t i o n a l  a n a l y t i c a l  sample w i  11 be obta ined a t  each 
shal low t e s t  bo r ing  from s o i l  immediately above the  water 
t a b l  e. Continuous spl  i t-spoon soi  1 samples w i  1 1  be obta ined 
from 1  t o  2  f e e t  above the  expected water t a b l e  depth u n t i  1 
the  water t a b l e  i s  encountered (see F igure  4-31. The water 
t a b l e  depth w i  11 be est imated based on water l e v e l s  i n  nearby 
we l l s  (W-1-75, W-2-120, and W-3-72, and W-3-112). 
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Each a n a l y t i c a l  so i  1 sample w i  11 be obtained and handled f o l l o w i n g  pro to-  
co ls  described i n  t he  QA/QC p lan  (Appendix B). Samples w i  11 be shipped 
t o  a NYDEC-certified l abo ra to ry  and analyzed f o r  parameters t h a t  w i  11 be 
selected based on the  r e s u l t s  o f  prev ious s i t e  sample analyses from 
TB-1 . Sampl es w i  11 be analyzed f o r  CLP/TCL VOCs by GUMS p lus  15 1 i bra ry  
search compounds. Other parameters may be added based on t h e  r e s u l t s  of  
TB-1 analyses. 

Each shal low t e s t  bo r ing  w i l l  be abandoned us ing  the  procedure o u t l i n e d  
i n  Sect ion  4.2.4 f o r  deep t e s t  bor ings (Note: g rou t  w i l l  be i n s t a l l e d  
wh i l e  aguers are  s t i  11 i n  t he  ground. Add i t i ona l  g rou t  w i  11 be added as 
augers are withdrawn i n  o rder  t o  keep a constant  head). 

Fo l lowing complet ion o f  s o i l  sampling each t e s t  bo r ing  w i l l  be logged 
using a po r tab le  geophysical logg ing  device (as described f o r  t h e  deep 
t e s t  bor ings - Sect ion 4.2.4). 

4.2.7 Task 7 - Phase 1 Groundwater Sampling 

One round o f  groundwater samples w i  11 be obta ined from each moni to r ing  
we1 1 du r ing  Phase 1. Samples w i  11 be c o l l e c t e d  no e a r l i e r  than 2 weeks 
a f t e r  we1 1 i n s t a l  l a t i o n  and development. Sampling parameters are 
i nc l  uded on Tab1 e 4-3. Samples ' w l  1 1 be obtained, hand1 ed, and analyzed 
according t o  p ro toco l s  spec1 f i e d  i n  t he  QA/QC p lan  (Appendix B). 

Samples w i  11 be obta ined from moni to r ing  we1 1s loca ted immediately 
downgradient and upgradient  from the  former tank l oca t i on .  These w i l l  be 
analyzed f o r  a broad s u i t e  o f  parameters. Samples from we l l s  W-1-75, 
W-2-120, W-2-(WT) , W-3-72, and W-3-112 w i  11 be analyzed i n  the  1 aboratory 
f o r :  

- CLP/TCL organics (except pesticides/PCBs) 
- PP metals 
- Tota l  phenols 

Samples obta ined from a1 1 remai n i  ng we1 1 s (W-5-78 through W-13-CWTI) 
w i  11 be analyzed f o r :  

- VOCs p lus  l i b r a r y  search o f  15 NBS compounds 
- Tota l  d isso lved sol  i d s  (TDS) 

These analyses w i l l  accura te ly  i d e n t i f y  and q u a n t i f y  VOCs i n  the  ground- 
water i n  o rder  t o  determine the ex ten t  of any contaminant plume t h a t  may 
be present .  Results o f  these analyses w i l l  f u r t h e r  de l i nea te  t h e  h o r i -  
zonta l  ex ten t  o f  the contaminant plume and establ  i sh t a r g e t  parameters 
f o r  f u r t h e r  i n v e s t i g a t i o n .  Add i t i ona l  organic compounds o r  analyses may 
be added du r ing  Phase 2, depending upon the  r e s u l t s  of Phase 1 samples. 

Spec i f i c  conductance, pH, and temperature measurements w i l l  be conducted 
on a1 1 samples i n  the f i e l d  dur ing  sampling. 



TABLE 4-3 

PHASE 1 GROUNDWATER SAMPLING PARAMETERS 

GENERAL INSTRUMENT 
HICKSVILLE, NEW YORK 

Sample EPA Method 
Loca t  i o n  H n a l y t  i c a l  Pa ramt te rs  Number Comments 

CLPITCL Organ i cs  + 40 
PP I n o r g a n i c s  
T o t a l  Pheno ls  
S p e c i f i c  Conductance 
PH 
Temperature 

CLPITCL Organ ics  + 40 
PP I n o r g a n i c s  
To t  a 1 Pheno 1 s 
S p e c i f i c  Conductance 
PH 
Temperature 

CLPITCL Organ i cs  + 40 
PP Ino rqan  i cs 
T o t a l  Pheno ls  
S p e c i f i c  Conductance 
P H 
Temperature 

CLPITCL Organ i cs  + A0 
PP I n o r g a n i c s  
T o t a l  F h e n ~ l s  
S p e c i f i c  Conductance 
PH 
Temperature 

CLPITCL Oraan ics  + A0 
PP I n o r p a n i c s  
T o t a l  Phenols 
S p e c i f i c  Conductance 
P H 
Temperature 

CLPITCL Organ ics  + 40 
PP I n o r p a n i c s  
T o t a l  Phenols 
S p e c i f i c  Conductance 
P H 
T e m ~ e r a t u r e  

vocs 
TDS 
S p e c i f i c  Conductance 
P H 
Temperature 

VOC s 
TDS 
S p e c i f i c  Conductance 
P H 
Temperature 

VOC s 
TDS 
S p e c i f i c  Conductance 
P H 
Temperature 

624. 625 
200 S e r i e s  
420.2 
120.1 
150.1 
170.2 

624, 625 
200 S e r i e s  
420.2 
120.1 
150.1 
170.2 

624, 625 
200 S e r i e s  
420.2 
120.1  
150.1  
170.2 

624. 625 
200 S e r i e s  
420.2 .- 
120.1  
150.1  
170.2 

624. 625 
200 S e r i e s  
420.2 
120 .1  
150.1  
170.2 

624. 625 
200 S e r i ~ s  
420.2 
120.1  
150.1 
170.2 

624 
160.1 
120.1  
150.1 
170 .2  

624 
160.1  
120 .1  
150.1  
170.2 

624 
160 .1  
120.1  
150.1 
170.2 

* 
* 
* 

D u p l i c a t e  

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 



TABLE 4-3 (Cont inued)  

Samp 1 e EPA Method 
Locat  i o n  A n a l y t i c a l  Parameters . Number Cornrne n t s 

W-10-(WT) 

W-11-( WT) 

k-;lE-(sT) 

W-12- (WT) 

W-13-(WT) 

VOC s 
TDS 
S p e c i f i c  Conductance 
pH 
Temperature 

VOC s 
TDS 
S p e c i f i c  Conductance 
pH 
Temperature 

vocs 
TDS 
S p e c i f i c  Conductance 
pH 
Temperature 

vocs 
TDS 
S p e c i f i c  Conductance 
P H 
Temperature 

VOCs 
TDS 
S p e c i f i c  Conductance 
pH 
Temperature 

vocs 
TDS 
S p e c i f i c  Conductance 
pH 
Temperature 

vocs 
TDS 
S p e c i f i c  Conductance 
PH 
Temperature 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

* 
* 
* 

D u p l i c a t e  

* 
* 
* 

* 
* 
* 

* Parameters t o  be analyzed i n  t he  f i e l d  
(WT) To be rep laced  w i t h  w e l l  comple t ion  depth measured i n  f e e t  below 

J V  ;L;z," 2";-f ace. 

Source: BCM Eastern  I n c .  (BCM P r o j e c t  No. 00-5268-12) 



4.2.8 Task 8  - Continuous Water Level Mon i to r i nq  

A l a rge  number o f  water supply we l l s  a re  known t o  e x i s t  w i t h i n  a  2-mile 
rad ius  o f  t h e  s i t e  (Sect ion 2.2.4). I t  i s  conceivable t h a t  o f f s i t e  
centers o f  pumpage may p e r i o d i c a l  l y  a f f e c t  groundwater f low d i r e c t i o n  a t  
t he  G I  S i t e .  

Fol lowing we1 1  i n s t a l  l a t i o n  and groundwater sampling, continuous water 
l e v e l  mon i to r ing  devices w i l l  be placed on f o u r  o f  t he  mon i to r i ng  we1 1s 
(W-3-72, W-3-112, W-10-(WT), and W-12-(WT)). Water l e v e l s  w i l l  be 
recorded f o r  a  4-week per iod.  Results w i l l  be analyzed and i n v e s t i g a t e d  
f u r t h e r ,  i f  necessary, du r ing  Phase 2. 

4.2.9 Task 9 - Data I n t e r ~ r e t a t i o n  

Data generated du r ing  the  Phase 1  i n v e s t i g a t i o n  w i l l  be analyzed f o r  gaps 
and poss ib le  a d d i t i o n a l  areas r e q u i r i n g  i n v e s t i g a t i o n .  These r e s u l t s  
w i l l  be used t o  a l t e r  and modify approaches and methods t o  be used i n  the  
Phase 2  i nves t i ga t i on .  

QA/QC data rev1 ew/val i d a t i  on o f  a1 1  anal y t i  c a l  resu l  t s  w i  1  1  be conducted 
as p a r t  o f  the  i n v e s t i g a t i o n  QA/QC program. This w i  11 c o n s i s t  o f  a  
rev iew o f  a1 1 a v a i l a b l e  i n fo rma t ion  f o r  analyses t h a t  w i  11 be performed 
by t h e  labora tory .  Items t o  be reviewed w i l l  i nc lude:  da ta  complete- 
ness, ho ld ing  times, b lank ana lys is  r e s u l t s ,  i n i  t i a l  and con t i nu ing  ca l  i- 
bra t i ons ,  de tec t i on  l i m i t s ,  compound i d e n t i f i c a t i o n ,  q u a n t i t a t i v e  calcu- 
l a t i o n s ,  and t e n t a t i v e l y  i d e n t i f i e d  compound r e s u l t s .  This  rev iew w i  11 
ensure the  q u a l i t y  o f  a l l  repor ted  r e s u l t s  and w i l l  q u a l i f y  r e s u l t s  where 
necessary. 

An i n t e r i m  s ta tus  repo r t ,  which w i  11 document a n a l y t i c a l  r e s u l t s  and 
i n v e s t i g a t i o n  a c t i v i t i e s ,  w i  11 be prepared upon complet ion o f  Phase 1. 
The Phase 1  - I n t e r i m  Status r e p o r t  w i  11 i nc lude  r e s u l t s  and comments f o r  
a l l  i n v e s t i g a t i v e  a c t i v i t i e s  du r ing  Phase 1. This  w i l l  i nc lude  the  
f o l  lowing: 

- Results o f  t he  hydrogeologic data c o l l e c t i o n  and rev iew.  
This i n fo rma t ion  may be used t o  model hydrogeologic charac- 
t e r i s t i c s  o f  t he  s i t e  du r ing  Phase 2 (Sect ion 4.3.5). Com- 
ments w i l l  be made regarding the  completeness of a v a i l a b l e  
data and the  p o t e n t i a l  need fo r  s i t e  hydrogeologic t e s t i n g .  

- Report of the  i n v e s t i g a t i o n  of the  s i t e  s e t t i n g .  This w i l l  
i nc lude  a  summary of a1 1  na tu ra l  resources, land use, and 
demographic data. 

- A d e t a i l e d  s i t e  topographic map. 



- Summary of a1 1  f i e l d  a c t i v i t i e s  conducted dur ing  the so i  1  
boringJsamp1 i n g  and we1 1  i n s t a l  1ationJgroundwater sampl i n g  
programs. 

- A summary o f  Phase 1  a n a l y t i c a l  r e s u l t s .  

- A summary o f  the r e s u l t s  and f i nd ings  o f  the  QAJQC review. 

- Comments and recommendations regard! ng modi fi cat ions  t o  
i n v e s t i g a t i v e  approaches o u t l i n e d  i n  the  work plan, addi- 
t i o n a l  areas r e q u i r i n g  i nves t iga t i on ,  and a  d iscussion o f  
data gaps t h a t  w i l l  be addressed dur ing  Phase 2. 

4.3 PHASE 2 

The ob jec t i ves  of Phase 2 of the  i n v e s t i g a t i o n  program are  as fo l l ows :  

- Fur ther  de f i ne  the  extent  o f  ons i te  contaminat ion i n  the  
unsaturated zone ( t h i s  assumes t h a t  Phase 1  bor ings do not  
i d e n t i f y  the outer  extent  o f  contaminat ion).  

- Def ine the  ho r i zon ta l  extent  o f  the  water t a b l e  contaminant 
plume h y d r a u l i c a l l y  downgradient from the s i t e  (If Phase 1  
moni to r ing  we1 1 s  do not  s u f f i c i e n t l y  de f ine  the  plume). 

- I n v e s t i g a t e  the  v e r t i c a l  ex tent  o f  t he  groundwater contami- 
nant plume. 

Six tasks w i l l  be conducted i n  order  t o  accomplish the ob jec t i ves  l i s t e d  
above. These tasks, numbered 11 through 16, are described i n  the  f o l  low- 
i ng subsections. 

4.3.1 Task 11 - A d d i t i o n a l  S o i l  S a m ~ l i n q  

Add i t i ona l  s o i l  sampling may be implemented based on the r e s u l t s  o f  
Phase 1. I f  elevated concentrat ions o f  s i  t e - re la ted  compounds are 
detected i n  any o f  t e s t  bor ings TB-1 through TB-7, a d d i t i o n a l  i nves t i ga -  
t i v e  t e s t  borings may be conducted. 

I t  i s  impossible t o  determine a t  t h i s  t ime whether add i t i ona l  bor ings o r  
sampling w i  11 be necessary. I t  i s  assumed t h a t  s i x  addi t i o n a l  t e s t  bor- 
ings w i  11 be conducted and t h a t  th ree samples from each w i  11 be analyzed 
fo r  VOCs and 1 i bra ry  searched by GCJMS (two i n  the  former lagoon and fou r  
i n  the area o f  the former tank l oca t ion ) .  



4.3.2 Task 12 - Addi t iona l  Groundwater Moni t o r i n u  We1 1 s 

Add i t iona l  water tab1 e groundwater moni to r ing  we1 1 s w i  11 be proposed 
based on the  r e s u l t s  o f  Phase 1. These we1 1s w i  11 be used t o  de f ine  the 
ho r i zon ta l  ex tent  o f  the water t a b l e  plume. I t  i s  assumed t h a t  th ree 
a d d i t i o n a l  we1 1s w i l l  be requ i red  on the p o r t i o n  o f  the  s i t e  south o f  
West John S t ree t .  Well placement w i l l  be based on r e s u l t s  of  Phase 1. 

4.3.3 Task 13 - Well C lus ters  

I n  order  t o  determine the v e r t i c a l  ex tent  o f  the contaminant plume, i t  i s  
necessary t o  ob ta in  samples from selected (d i sc re te )  depths w i t h i n  the 
aqu i fe r .  Mon i to r ing  we1 1s must be i n s t a l  l e d  a t  these depths i n  order  t o  
ob ta in  groundwater samples. Therefore, c l u s t e r s  o f  mul t i -depth ground- 
water moni to r ing  we1 1s w i  11 be i n s t a l l e d  a t  selected areas around the  
s i t e .  Each c l u s t e r  w i l l  cons i s t  o f  one shal low moni to r ing  we11 
( i n s t a l  1 ed dur ing  Phase 1) and, possib ly ,  one o r  more deeper we1 1 s. 

Clustered we l l  depths and locat ions  w i l l  be determined based on the 
r e s u l t s  o f  Phase 1. Well depth se lec t i on  i s  o u t l i n e d  i n  Sect ion 4.2.4 
and we l l  l o c a t i o n  w i l l  be based upon water t a b l e  zone groundwater qual- 
i t y .  A t y p i c a l  we l l  c l u s t e r  i s  i l l u s t r a t e d  on Figure 4-1. 

I t  i s  impossible t o  determine the number o f  we l l  c lus te rs ,  we l l s  per 
c l u s t e r ,  depths, and we l l  c l u s t e r  locat ions  p r i o r  t o  Phase 1 r e s u l t s .  I t  
i s  assumed t h a t  f i v e  we1 1 c lus te rs  (two upgradient and th ree downgradi- 
ent)  cons is t i ng  o f  one water t a b l e  and two deep we1 1s w i  11 be required.  
This w i l l  r equ i re  the i n s t a l l a t i o n  o f  ten a d d i t i o n a l  deep we l ls ,  two a t  
each o f  f i v e  l oca t ions  where water t a b l e  we1 1s w i  11 have been i n s t a l  l e d  
dur ing  Phase 1. 

4.3.4 Task 14 - Phase 2 Groundwater Sampling 

Groundwater sampl es obtained d u r i  ng Phase 2 w i  11 be used t o  con f i  r m  
Phase 1 r e s u l t s  and f u r t h e r  de f ine  the ex tent  of the  contaminant plume. 
Groundwater samples w i l l  be obtained from a l l  we l l s  (approximately 26 
we l l s ) .  

Analyses w i  11 be performed on samples from we l l s  t h a t  i nd i ca ted  no ele- 
vated s i  t e -spec i f i c  contamination i n  order  t o  conf i rm t h a t  these are i n  
f a c t  "clean" locat ions .  The remaining samples w i l l  be analyzed t o  
f u r t h e r  de f i ne  the ex tent  o f  the contaminant plume. A n a l y t i c a l  t a r g e t  
parameters w i l l  be proposed based upon Phase 1 r e s u l t s .  



4.3.5 Task 15 - Data I n t e r p r e t a t i o n  

Data generated du r ing  the  Phase 2  i n v e s t i g a t i o n ,  and r e s u l t s  o f  Phase 1, 
w i l l  be used t o  develop the  Phase 3  i n v e s t i g a t i o n .  Data i n t e r p r e t a t i o n  
may i n c l u d e  computerized groundwater f l o w  and contaminant t r a n s p o r t  simu- 
l a t i o n  (model i ng) . 
4.3.6 Task 16 - Phase 2  I n t e r i m  Status Report 

An i n t e r i m  s ta tus  r e p o r t  w i  11 be prepared f o l l o w i n g  complet ion o f  Phase 2 
a c t i v i t i e s .  The Phase 2  I n t e r i m  Status r e p o r t  w i l l  i nc lude  r e s u l t s  and 
comments f o r  a1 1  i n v e s t i g a t i v e  a c t i v i t i e s  completed du r ing  Phase 2.  This  
r e p o r t  w i  11 i nc lude  t h e  f o l  lowing: 

- Discussion o f  work p lan  rev i s ions  and areas addressed du r ing  
Phase 2 

- Summary of a1 1  f i e l d  a c t i v i t i e s  conducted du r ing  Phase 2 

- Summary o f  a1 1  Phase 2  a n a l y t i c a l  r e s u l t s  

- Summary o f  t he  r e s u l t s  and f i nd ings  o f  t h e  QAIQC review 

- Comment and recommendations regard ing  modi f i  c a t i o n  t o  the  
work plan, a d d i t i o n a l  areas r e q u i r i n g  i n v e s t i g a t i o n ,  and a  
d iscuss ion  o f  data gaps t o  be addressed du r ing  Phase 3  

- Resul t s  of computed zed groundwater model i ng 

4.4 PHASE 3  

The ob jec t i ves  o f  the  Phase 3  i n v e s t i g a t i o n  w i  11 be t o  f i l l  i n  data gaps 
and supply i n fo rma t ion  requ i red  f o r  development o f  the  FS. 

I n  o rder  t o  accomplish these ob jec t ives ,  Phase 3  has been d i v ided  i n t o  
four tasks.  These tasks, numbered 17 through 20, are descr ibed i n  t he  
f o l  lowing sect ions.  

4.4.1 Task 17 - Add i t i ona l  Well C lus ters  

I f  necessary, based on r e s u l t s  o f  Phase 2, a d d i t i o n a l  we l l  c l u s t e r s  w i l l  
be i n s t a l  1  ed. A number o f  unforeseen possi b i  1  i ti es may make a d d i t i o n a l  
we1 1  c l u s t e r s  necessary. For example, a  contaminant plume s i g n i f i c a n t l y  
1  a rger  o r  deeper than expected, o r  poss ib le  a1 t e r n a t e  contaminant f l o w  
d i r e c t i o n s  induced by o f f s i  t e  pumping, may necess i ta te  a d d i t i o n a l  
moni tor ing.  

I t  i s  assumed t h a t  t h ree  a d d i t i o n a l  we1 1  c l u s t e r s  w i  11 be requ i red .  



4 . 4 . 2  Task 18 - Phase 3 Groundwater S a m ~ l i n g  

A round o f  groundwater samples w i l l  be obtained, as necessary, t o  conf i rm 
the  r e s u l t s  o f  Phase 2. Addi t iona l  sampling may be necessary i f  addi-  
t i o n a l  we1 1 s are i n s t a l  1  ed dur ing  Phase 3  o r  i f  they are deemed necessary 
due t o  Phase 2  r e s u l t s .  Se lec t i on  o f  we1 1s t o  be sampled and a n a l y t i c a l  
parameters w i l l  be based on r e s u l t s  o f  Phase 2 .  I t  i s  assumed t h a t  a l l  
we1 1 s w i  11 be analyzed f o r  VOCs. 

4 .4 .3  Task 19 - Data I n t e r p r e t a t i o n  

Results o f  t he  Phase 3 f i e l d  i n v e s t i g a t i o n  w i l l  be analyzed and i n t e r -  
preted.  Data w i l l  be checked f o r  completeness. 

4 . 4 . 4  Task 20 - Phase 3 I n t e r i m  Status R e ~ o r t  

Fol lowing complet ion o f  t he  i n t e r p r e t a t i o n  o f  Phase 3  r e s u l t s ,  a  b r i e f  
l e t t e r  r e p o r t  w i  11 be prepared. This  r e p o r t  w i  11 summarize a1 1 f i e l d  
a c t i v i t i e s  and a n a l y t i c a l  data developed du r ing  Phase 3.  The Phase 3 
i n t e r i m  r e p o r t  w i l l  a l so  comment on the  completeness o f  data generated 
du r ing  the  R I  as needed f o r  development o f  the  EA and FS s tud ies .  

4.5 DISPOSAL OF WASTE GENERATED DURING REMEDIAL INVESTIGATION 

I t  w i l l  be t h e  r e s p o n s i b i l i t y  o f  GI t o  p r o p e r l y  dispose o f  a l l  waste 
mater i  a1 generated du r ing  the  remedial i n v e s t i g a t i o n .  Waste mater i  a1 s 
a n t i c i p a t e d  inc lude,  bu t  a re  no t  l i m i t e d  t o ,  t he  fo l l ow ing :  

S o l i d  Wastes 

- D r i l l  c u t t i n g s  
- Other excavated s o i l s  
- Disposable sa fe ty  equipment such as splash s u i t s ,  r e s p i r a t o r  car- 

t r i d g e s ,  and gloves 

L i  qu id  Wastes 

- D r i l l i n g  f l u i d s  - Groundwater 
- Spent decontamination f l u i d s  i n c l u d i n g  acetone, hexane, and 

n i t r i c  ac id  

BCM and any BCM subcontractors w i l l  stage a l l  waste ma te r ia l s  i n  55-gal lon 
s tee l  drums provided by BCM subcontractors. The drums w i  11 be p rope r l y  
marked t o  i n d i c a t e  t h e i r  contents, and a w r i t t e n  record  w i  11 be main- 
ta ined.  GI andlor  i t s  cont rac tors  w i l l  be respons ib le  f o r  proper d i s -  
posal o f  t he  waste ma te r ia l s .  



5.0 ANALYSIS OF REMEDIAL INVESTIGATION DATA 

5.1 GENERAL 

A number of techniques w i  11 be used t o  acqui r e  data du r ing  the  Remedial 
I n v e s t i g a t i o n  process. These are  l i s t e d  below: 

- In te rv iews  w i t h  cu r ren t  and former p l a n t  personnel 
- Development o f  background data sources 
- Compi lat ion and review o f  e x i s t i n g  data p e r t a i n i n g  t o  the  s i t e  
- Conduct s i t e  v i s i t s  
- Conduct f i e l d  i n v e s t i g a t i o n s  
- Conduct bench and p i  l o t  s tud i  es (op t i ona l  

Sampling methodology w i l l  be i n  accordance w i t h  EPA-approved procedures, 
and samples w i l l  be analyzed as spec i f i ed  i n  the  QAIQC Plan. 

The a n a l y t i c a l  r e s u l t s  w i l l  be subjected t o  QAIQC review. The QAIQC 
r e v i  ew emphasizes accuracy, consi stency, and representat iveness o f  data. 

5.2 PURPOSE 

The R I  w i l l  c o l l e c t  data t o  enable the  development of an assessment o f  
the  r i s k  posed t o  human hea l th  and the  environment, and t o  enable the 
development of  remediat ion methods, if necessary. 

To accomplish these goals, the  data assembled w i l l  be cont inuous ly  
assessed f o r  qual i t y  and completeness . Detai 1 ed QAIQC procedures w i  1 1  be 
spec i f ied  i n  the  QAIQC Plan t o  ensure qual i t y  of  the  data, and contingen- 
c ies  w i  11 be developed t o  address any d iscrepancies (e.g., re-sampl i n g  o r  
re-analys is) .  

Data completeness w i l l  be addressed as the  p r o j e c t  develops by assessing, 
du r ing  each successive task, the  u t i  li t y  of  data p rev ious l y  c o l l e c t e d .  
I f  contaminat ion i s  establ ished,  the  data w i  11 be assessed t o  determine 
the  need f o r  f u r t h e r  sampling so t h a t  the  ex ten t  of v e r t i c a l  and horizon- 
t a l  m i g r a t i o n  o f  contaminat ion can be character ized.  I f  the re  i s  i n s u f -  
f i c i e n t  data t o  a1 low t e c h n i c a l l y  supportable progress t o  the  nex t  phase 
o f  i n v e s t i g a t i o n  ( the  EA o r  the  FS), a d d i t i o n a l  sampling o r  re-analys is  
may be requ i red .  



5.3 METHODOLOGY 

The data  w i l l  be sys temat i ca l l y  evaluated as the  p r o j e c t  develops, w i t h  
each phase of  the  f i e l d  i n v e s t i g a t i o n  adding t o  the  da ta  base and a i d i n g  
i n  t he  p r o j e c t ' s  focus and d i r e c t i o n .  

The planned methodology i s  as fol lows: 

- Data w i  11 be compiled on land use and demographics i n  t he  
v i c i n i t y  o f  the  s i t e .  

- The study area w i  11 be mapped t o  prov ide  a  base upon which 
f i e l d  data can be p l o t t e d .  

- Hi s t o r i  ca l  i n fo rma t ion  w i  11 be reviewed i n c l u d i n g  photo- 
graphs, i n t e r v i  ews w i  t h  p l a n t  personnel , and p l a n t  records.  

- Unsaturated zone sampling data w i  11 be used t o  determine the  
magni tude and ex ten t  o f  res idua l  contami n a t i o n  and proposed 
remedi a t i o n  a1 t e r n a t i  ves . 

- Since groundwater contaminat ion has been es tab l  i shed, t h i s  
i n v e s t i g a t i o n  w i l l  focus on the  p o t e n t i a l  f o r  f u r t h e r  migra- 
t i o n  o f  contaminated groundwater as a  component o f  the  p r o j -  
e c t  EA. 

- E x i s t i n g  groundwater q u a l i t y  data w i  11 be compiled and ana- 
lyzed t o  asce r ta in  the  groundwater qua1 i t y  i n  t he  study area. 

- A i r  mon i to r ing  w i  11 be conducted concur ren t ly  w i t h  a1 1  phases 
o f  t he  f i e l d  i n v e s t i g a t i o n  as a  method o f  e s t a b l i s h i n g  proper  
p r o t e c t i v e  l e v e l s  f o r  o n s i t e  personnel. 

- Bench and p i  l o t  s tud ies  may be conducted t o  a i d  i n  t he  evalu- 
a t i o n  o f  remedial a1 te rna t i ves ,  and i n  the  design and con- 
s t r u c t i o n  of the selected a l t e r n a t i v e .  

Throughout t he  R I ,  i n fo rma t ion  c o l l e c t e d  w i l l  be con t i nuous l y ' eva lua ted  
t o  es tab l  i sh data su f f i c i ency .  Once s u f f i c i e n t  data has been c o l  1  ected 
and r i s k s  assessed, a  p lan  f o r  remediat ion of these r i s k s  w i l l  be 
developed. 



6.0 ENVIRONMENTAL FATE AND TRANSPORT 

Data generated du r ing  the  R I  w i  11 be i n t e r p r e t e d  i n  o rde r  t o  p r e d i c t  the 
environmental f a te  and t ranspor t  of  chemical substances found a t  the  
s i t e .  The fa te  and t ranspor t  of  substances are func t ions  o f  t h e i r  physi -  
ca l  and chemical c h a r a c t e r i s t i c s  and t h e i r  behavior i n  t he  environmental 
media i n  which they are s i t ua ted .  Charac te r i s t i cs  of  substances detected 
a t  the  s i t e  w i  11 be i nves t i ga ted  w i t h  regard t o  the  phys ica l  and chemical 
processes p o t e n t i a l  l y  a c t i v e  a t  the  s i t e .  Physical  and chemi ca l  charac- 
t e r i s t i c s  i nves t i ga ted  w i  11 i nc lude  the f o l  lowing fac to rs :  

- Dens i ty  
- S o l u b i l i t y  
- V o l a t i l i t y  
- Sorp t ion  
- Biodegradabi 1 i t y  

Thi s i nformat ion w i  11 be compared w i t h  a n a l y t i c a l  r e s u l t s  obta ined du r ing  
the R I  i n  o rder  t o  c o r r e l a t e  i t  w i t h  the  observed r e s u l t s  and t o  enable 
p r e d i c t i o n s  o f  any changes w i t h  regard t o  fa te  and t ranspor t  through time. 



7.0 ENDANGERMENT ASSESSMENT 

7.1 GENERAL 

As p a r t  o f  t he  R I ,  an assessment w i l l  be made of  t he  r i s k s  t o  p u b l i c  
hea l th  and t h e  environment posed by pas t  and present  waste management 
a c t i v i t i e s .  The p o t e n t i a l  hea l th  r i s k s  associated w i t h  the  study area 
are  based on poss ib le  exposure of  the  p u b l i c  t o  contaminat ion m ig ra t i ng  
o f f s i  t e ,  through d i r e c t  exposure t o  s i  te-generated contaminated ground- 
water. Due t o  t h e  cond i t ions  o f  t he  s i t e  area, i n c l u d i n g  no nearby sur- 
face water and no shal low contaminated soi  1 , the  endangerment assessment 
w i  11 be 1 l m i  t ed  t o  the  groundwaterlwater-use exposure rou te .  P o t e n t i a l  
environmental r i  sks occur through contaminant bio-accumul a t i o n  w i  t h i n  t h e  
food chain.  

The principal r i s k  associated w i t h  the  study area i s  t he  possi b i  1 i t y  o f  
long-term contaminant migra t ion .  The o f f s l  t e  m ig ra t i on  o f  contaminants 
may present  a p o t e n t i a l  r i s k  t o  the  environment. 

The l e v e l  o f  r i s k  associated w l  t h  res idua l  contamination a t  any g iven 
s i t e  I s  a f u n c t l o n  o f  t h e  chernlcals present,  t h e  magnl tude o f  human o r  
environmental exposure l l k e l y  t o  occur, and t h e  na ture  o f  t h e  popu la t i on  
t h a t  may be exposed. I n  e s t a b l i s h i n g  the  l e v e l  o f  r i s k  t h a t  i s  associ-  
a ted w i t h  t h e  contarninatlon, i t  I s  no t  necessary o r  p r a c t i c a l  t o  assess 
the  r l s k  assoclated w l t h  every chemical present  a t  t he  s i t e .  Rather, i t  
I s  appropr ia te  t o  s e l e c t  several chemicals as indicators o f  the  o v e r a l l  
r i s k  assoclated w i t h  the  contaminat ion. Therefore, t he  f i r s t  s tep i n  t he  
r i s k  assessment process i s  the  s e l e c t i o n  o f  i n d i c a t o r  chemicals based on 
the data developed i n  t h i s  study. 

I n d i c a t o r  chemical s w i  1 1  be selected on the  bas is  o f  t he  p o t e n t i a l  degree 
o f  r i s k  associated w i t h  t h e i r  re lease.  Since the  r i s k  t o  p u b l i c  hea l th  
i s  a f u n c t i o n  o f  t he  degree o f  exposure, the  chemicals best  s u i t e d  t o  be 
selected as i n d i c a t o r s  a t  any s i t e  a re  those t h a t  a re  the  most t o x i c  and 
those most l i k e l y  t o  escape and p e r s i s t  i n  t he  environment and r e s u l t  i n  
human exposure. 

Once these I n d i c a t o r  chernlcals have been selected, r i s k s  t o  p u b l i c  hea l th  
r e s u l t i n g  from res idua l  l e v e l s  of contaminat ion can be assessed. 

P o t e n t i a l  exposures w i l l  be evaluated f o r  a g iven res idua l  l e v e l  o f  con- 
taminat ion,  based on an eva lua t ion  o f  t h e  pathways o f  exposure and o t h e r  
f a c t o r s .  These exposures w i l l  be assessed i n  terms of  p o t e n t i a l  dose t o  
the  exposed popu la t ion .  Based on the  p o t e n t i a l  dose, t he  na ture  o f  t he  
exposed popu la t ion ,  and the t o x i c i t y  o f  t h e  chemicals o f  concern, an 
assessment o f  hea l th  r i s k  posed by a g iven l e v e l  of res idua l  contamina- 
t i o n  w i l l  be made. The var ious a l t e r n a t i v e  remedial a c t i o n  p lans can 
then be evaluated i n  terms o f  hea l th  r i s k  and o the r  f a c t o r s .  Adverse 
environmental impacts w i l l  be thoroughly i nves t i ga ted  and evaluated. 



7.2 INFORMATION REOUIREMENTS 

A f t e r  t h e  da ta  have been c o l  lected,  they  must be organized t o  a1 low f o r :  
(1) an assessment o f  t he  type and p o t e n t i a l  hazard o f  the  waste; (2) an 
assessment o f  the  mechani sms and ra tes  by whi ch hazardous cons t i  tuents  
may migra te  o f f s i t e ;  ( 3 )  an i d e n t i f i c a t i o n  o f  receptors t h a t  may be 
a f f e c t e d  by those cons t i tuents ;  and, ( 4 )  a  determinat ion o f  the  s e v e r i t y  
o f  t he  p o t e n t i a l  e f f e c t s .  The f o l l o w i n g  d iscuss ion  descr ibes considera- 
t i o n s  w i t h i n  these categor ies.  

Waste Charac te r i s t i cs  - This category considers the  waste's 
environmental mobi 1  i t y ,  pe rs i  stence, and adverse e f fec ts .  These 
cons idera t ions  are: 

- T o x i c i t y  
- Pers i  stence - I g n i  tab1 1  i t y  
- R e a c t i v i t y  
- Cor ros i v i  t y  
- S o l u b i l i t y  
- V o l a t i l i t y  - Physical  s t a t e  

S o l u b i l i t y ,  v o l a t i l i t y ,  and phys ica l  s t a t e  measure the  ex ten t  t o  
which mobi le  wastes can leave a  s i t e .  T o x i c i t y  and pers is tence 
assess p o t e n t i a l  t o  cause heal t h - re la ted  i n j u r i e s .  I g n i  t a b i  1- 
i t y ,  r e a c t i v i t y ,  and c o r r o s i v i  ty evaluate the  possi b i  li t y  o f  
f i r e ,  explosion, o r  s i m i l a r  emergencies. 

S i t e  Charac te r i s t i cs  - The s i t e  c h a r a c t e r i s t i c s  category consid- 
ers the  phys ica l  cond i t ions  o f  the  s i t e  t h a t  may c o n t r i b u t e  t o  
the  p o t e n t i  a1 f o r  o f f s i  t e  migra t ion .  These cons idera t ions  are: 

- Cl imate 
- Past s i t e  uses 
- E x i s t i n g  s i t e  uses 
- Drainage cha rac te r i  s t i  cs - Surf1 c l  a1 so l  1  charac ter i  s t 1  cs 
- Slope - Vegetat lve p a t t e r n  
- Ecological  system 
- Waste conta i  nment 

These data are use fu l  i n  assessing the  p o t e n t i a l  f o r  contami- 
nants t o  e x i t  t he  s i t e  v i a  any a v a i l a b l e  pathways. 



Pathways - Thi s  category considers t h e  p o t e n t i  a1 f o r  m ig ra t i on  
and a t tenua t i on  o f  contaminants. The items considered are:  

- Levels o f  contaminat ion 
- Type o f  contaminat ion - Distance t o  nearest sur face water body 
- Depth t o  groundwater and v e r t i c a l  and h o r i z o n t a l  

pe rmeab i l i t y  
- Net p r e c i p i t a t i o n  - Groundwater f l o w  r a t e  and d i r e c t i o n  
- Food chain 
- A i r  qua11 t y  

Distance t o  the  nearest surface water and depth t o  groundwater 
measure the  avai l a b i  1  i t y  of pol  1  u t a n t  m ig ra t i on  rou tes .  Soi 1  
permeabi 1  i ty, mineralogy, thickness, etc. ,  measure t h e  p o t e n t i a l  
f o r  contami nant a t tenua t i on  and ease o f  m ig ra t i on .  Net p r e c i p i -  
t a t i o n  uses annual p r e c i p i t a t i o n  and evapot ransp i ra t ion  t o  e s t i -  
mate the  amount o f  leachate a  s i t e  produces. Evidence o f  con- 
tami na t ion ,  type o f  contamination, and 1  eve1 o f  contaminat ion 
evaluate pol  1  u t i o n  c u r r e n t l y  apparent a t  t h e  s i t e .  

R e c e ~ t o r f  - Thl s  category considers the  p r o x i m i t y  of  human popu- 
l a t i o n s  and c r i t i c a l  environments, t he  types o f  water uses 
w i  t h i n  t h e  area, and the  p o t e n t i a l  f o r  f u r t h e r  growth. The con- 
s ide ra t i ons  i n  t h i s  category are: 

- P o p u l a t i o n w i t h i n p r o x i m i t y o f  s i t e  - Distance and d i r e c t i o n  t o  d r i n k i n g  water we1 1  s  
- Distance t o  o f f s i t e  bu i l d ings  
- Land use, cu r ren t  and a n t i c i p a t e d  
- C r i  t i c a l  envi ronments 

Res ident ia l  popu la t ion  and d is tance t o  the  nearest  o f f s i t e  
bui 1  d ing  measure the  p o t e n t i  a1 f o r  human exposure. Di stance t o  
the  nearest  d r i n k i n g  water we l l  measures the  p o t e n t i a l  f o r  human 
inges t i on  of contaminants, should under ly ing  aqu i fe rs  be po l -  
l u ted .  Land use evaluates the  cu r ren t  and a n t i c i p a t e d  uses o f  
the  surrounding area. The c r i t i c a l  environments determines the  
p o t e n t i  a1 fo r  adversely  a f f e c t i n g  impor tan t  b i o l o g i c a l  resources 
and f r a g i  1  e  na tu ra l  se t t i ngs .  

So i l s ,  sur face water, groundwater, a i r ,  b i o t a ,  and demographic informa- 
t i o n  t o  be used i n  the  EA w i l l  be obta ined i n  the  Remedial I n v e s t i g a t i o n  
described i n  Sect ion 4.0. A p r i n c i p a l  o b j e c t i v e  of t he  i n v e s t i g a t i o n  i s  
t o  o b t a i n  s u f f i c i e n t  pr imary data on which t h e  EA w i l l  be based. 
Throughout the  f i e l d  (and labora tory )  i n v e s t i g a t i o n ,  t he  data f o r  each 
envi ronmental medi um w i  11 be r e v i  ewed t o  determine whether sui  tab1 e  and 
s u f f i c i e n t  data have been c o l l e c t e d  t o  a l l ow  a  thorough endangerment 
assessment. 



7.3 RISK ASSESSMENT PROCEDURES 

A f t e r  o rgan iza t ion  of the s i t e  data i n t o  manageable environmental cate- 
go r i  es, a determi na t i on  o f  the po ten t i  a1 environmental r i  sks associated 
w i t h  t h e  s i t e  w i l l  be made. This involves the  a p p l i c a t i o n  o f  c e r t a i n  
techniques t o  est imate the leachate generat ion r a t e ,  the a b i l i t y  o f  the  
groundwater and surface water t o  conduct contaminants, and the  p o t e n t i  a1 
f o r  exposure o f  humans o r  envi ronmental resources t o  the  contaminants. 

The hazard p o t e n t i a l  o f  t he  waste source i s  determined by the  t o x i c i t y  
associated w i t h  the chemicals and the  po ten t i  a1 f o r  1 eachate generat ion 
and migra t ion .  The t o x i c i t y  associated w i t h  the  contaminants w i  11 be 
assessed by comparing the  R I  a n a l y t i c a l  r e s u l t s  t o  c e r t a i n  water qua1 i t y  
and hea l th  c r i t e r i a ,  i ncluding: 

- 1 .  NYDEC Groundwater Standards 

2 .  Clean Water Act p r i o r i t y  pol  l u t a n t  standards 

3 .  Safe Dr ink ing  Water Act standards 

4. App l icab le  11 t e r a t u r e  on tox i co logy  and p u b l i c  hea l th  data 
f o r  speci f i  c chemicals 

5. Short- and long-term t o x i c i t y  data and bio-accumulation data 

7. Mult imedia environmental goals (MEGs) as def ined by the  EPA 
f o r  short- term exposures o f  human popu la t ion  o r  b i o t a  

8. Heal th Advisor ies - EPA gu ide l ines  on a n t i c i p a t e d  impact o f  
some syn the t i c  organic compounds 

M ig ra t i on  p o t e n t i a l  i s  determined by eva luat ing  the magnitude o f  any con- 
t a i  nment source, the  chemi cal  ' s  charac ter i  s t i  cs , and the  degree o f  con- 
t a c t  between the  waste source and the m ig ra t i on  pathway. 

7.4 ENDANGERMENT ASSESSMENT PROCEDURES 

7.4.1 Contaminant I d e n t i f i c a t i o n  

The l e v e l  o f  r i s k  associated w i t h  res idua l  contaminat ion a t  any g iven 
s i t e  i s  a func t i on  o f  t he  chemical present,  the  magnitude o f  human o r  
environmental exposure l i k e l y  t o  occur, and the  nature o f  t he  popu la t ion  
t h a t  w i l l  be exposed. I n  es tab l i sh ing  the  l e v e l  o f  r i s k  t h a t  i s  associ- 
ated w i t h  the contamination, i t  i s  no t  necessary o r  p r a c t i c a l  t o  assess 
the r i s k  associated w i t h  every chemical present a t  a waste s i t e .  



Rather, i t  i s  appropr ia te  t o  se lec t  several chemicals as i n d i c a t o r s  of  
t he  o v e r a l l  r i s k  associated w i t h  the  contaminat ion. Therefore, t he  f i r s t  
step i n  t h e  r i s k  assessment process i s  t o  se lec t  i n d i c a t o r  chemicals 
based on the  data developed i n  the  remedial i n v e s t i g a t i o n .  

For s i t e s  w i t h  more than 10 t o  15 chemicals, t he  present  EPA assessment 
gu ide l ines  a l l ow  f o r  t he  se lec t i on  o f  key " i n d i c a t o r  chemicals" t h a t  
represent  the  h ighes t  p o t e n t i a l  r i s k  based on amounts, i nhe ren t  t o x i c i t y ,  
m o b i l i t y ,  e tc .  Since t h e  r i s k  t o  p u b l i c  h e a l t h  i s  a  func t ion  o f  the 
degree o f  exposure, the  chemicals best  su i t ed  t o  be selected as i nd i ca -  
t o r s  a t  any s i t e  a re  those t h a t  are the  most t o x i c  and those l i k e l y  t o  
escape and p e r s i s t  i n  t he  environment and r e s u l t  i n  human exposure. For 
t he  GI p r o j e c t ,  compounds t h a t  are t ranspor ted  i n  groundwater w i l l  be 
given c a r e f u l  a t t e n t i o n .  An i n i t i a l  l i s t  of f i v e  t o  ten  i n d i c a t o r  chemi- 
ca l s  w i l l  be developed, based on a  rank ing  according t o  measured s i t e  
concentrat ions and a v a i l a b l e  t o x i c i t y  data. F ina l  s e l e c t i o n  w i  11 be 
based p r i m a r i l y  on t h e  p rope r t i es  o f  i n d i v i d u a l  compounds as they  r e l a t e  
t o  human exposure p o t e n t i  a1 . Those chemi ca l  s  w i  t h  the  h ighes t  exposure 
p o t e n t i a l  w i l l  be inc luded i n  the  f i n a l  l i s t .  A maximum o f  f i v e  ind ica-  
t o r  chemicals i s  proposed f o r  t he  GI p r o j e c t .  Only those chemicals known 
t o  occur on the  GI S i t e  w i  11 be inc luded i n  the  f i n a l  1  i s t .  

7.4.2 Exposure Assessment 

P o t e n t i a l  exposures t o  t h e  i n d i c a t o r  chemicals w i l l  be evaluated f o r  a  
g iven res idua l  l e v e l  o f  contamination, based on an eva lua t i on  o f  the  
pathways o f  exposure and o ther  f ac to rs .  These exposures w i l l  be assessed 
i n  terms o f  p o t e n t i a l  dose t o  the  exposed populat ion.  Based on the  
p o t e n t i a l  dose, t h e  nature o f  the  exposed populat ion,  and the  t o x i c i t y  o f  
the i n d i c a t o r  chemical, an assessment o f  h e a l t h  r i s k  posed by a  given 
1 eve1 o f  res idua l  contami na t ion  w i  11 be made. Because there  are  no sur- 
face waters near the  GI S i t e  and because the  area above the  former l eak ing  
underground storage tank 1  o c a t i  on i s  covered w i  t h  an impervious pa rk i  ng 
surface, groundwater i s  the  pr imary medi um o f  m ig ra t i on  o f  contami nants 
from t h e  s i t e .  Accordingly,  the  endangerment assessment w i l l  concentrate 
on t h e  fa te  and t ranspor t  o f  contaminants i n  t he  groundwater and t h e  pub- 
1  i c  heal t h  r i s k s  associated w i t h  exposure t o  t h e  groundwater. 

The exposure assessment w i  11 i nc lude  i d e n t i f i c a t i o n  of  s i t e  cha rac te r i  s- 
t i cs , exposure pathways, exposure po i  n t  concent ra t i  ons, and human 
receptors.  Charac ter iza t ion  of t he  GI S i t e  w i l l  e s t a b l i s h  the  phys ica l  
cond i t i ons  o f  the  s i t e  t h a t  may con t r i bu te  t o  the  p o t e n t i a l  f o r  o f f s i t e  
migra t ion .  Data on s i t e  cha rac te r i za t i on  w i l l  i nc lude.  

Cl imate 
Past s i t e  uses 
E x i s t i n g  s i t e  uses 
Drai  nage cha rac te r i  s t i  cs 
Slope 
Waste containment 



Analys is  o f  exposure pathways w i l l  focus on the  p o t e n t i a l  f o r  o f f s i t e  
m ig ra t i on  and a t tenuat ion  o f  contaminants a t  the G I  S i t e .  Data f o r  t h i s  
aspect o f  the  endangerment assessment w i  11 i nc l  ude: 

- Type o f  contamination 
- Level o f  contaminat ion 
- S o i l  c h a r a c t e r i s t i c s  
- Depth t o  groundwater and v e r t i c a l  and ho r i zon ta l  permeabi 1  i ty 
- Groundwater f l o w  r a t e  and d i r e c t i o n  
- P r e c i p i t a t i o n  

Data on s o i l  c h a r a c t e r i s t i c s  w i l l  prov ide an est imate o f  the p o t e n t i a l  
f o r  o f f s i t e  m ig ra t i on  routes.  P r e c i p i t a t i o n  data w i l l  be used t o  e s t i -  
mate t o  the amount o f  leachate produced a t  the G I  S i t e .  

I n  order  t o  evaluate the p o t e n t i a l  human hea l th  r i s k  associated w i t h  a  
no-act ion o r  basel ine s i t u a t i o n ,  i t  i s  necessary t o  est imate the concen- 
t r a t i o n  o f  the  i n d i c a t o r  chemicals a t  one o r  more human exposure po in ts .  
For t h i  s  p r o j e c t ,  exposure po in ts  w i  11 be groundwater we1 1  s. Concentra- 
t i o n s  o f  contaminants a t  exposure po in ts  w i  11 be est imated us ing  models 
t o  q u a n t i f y  the  amount o f  i n d i c a t o r  chemicals t h a t  w i l l  be re leased i n t o  
the  groundwater pathway and t o  p r e d i c t  t h e i r  f a t e  and t ranspor t  through 
the groundwater. 

For the  G I  p r o j e c t ,  i d e n t i f i c a t i o n  o f  human receptors w i l l  consider the 
proximi  t y  o f  human popul a t i ons  and c r i  ti ca l  envi ronments , the types o f  
water uses w i t h i n  the area, and the  p o t e n t i a l  fo r  growth. Data on human 
receptors w i l l  inc lude:  

- Populat ion w i t h i n  reasonable p rox im i t y  o f  the  s i t e  
- D i  stance, and d i r e c t i o n  t o  groundwater we1 1  s 
- Land use 

Land Use and Demosraphics 

Land use and demographic data w i l l  be c o l l e c t e d  i n  order  t o  measure the 
impact o r  l e v e l  o f  r i s k  associated w i t h  the G I  S i t e .  The inven to ry  o f  
e x i s t i n g  land uses w i  11 be documented using in format ion  provided by the 
municipal comprehensive management p lan  and s i m i l a r  sources o f  informa- 
t i o n  provided by the Town o f  Hicksvi  l l e .  A e r i a l  photos and s i t e  recon- 
naissance w i  11 a l s o  be u t i l i z e d  as p a r t  o f  the  data c o l l e c t i o n  process. 
Res ident ia l ,  commercial, and i n d u s t r i a l  uses i n  the  area w i  11 be i d e n t i -  
f i e d .  The r e p o r t  w i l l  pay p a r t i c u l a r  a t t e n t i o n  t o  rec rea t ion  areas, 
school s,  hosp i ta l  s, and o ther  f a c i  1  i ti es t h a t  conta in  concentrat ions o f  
persons who can be considered sens i t i ve  t o  contaminat ion because o f  age 
o r  hea l th  condi t ions.  In format ion  on these fac i  1 i t i e s  w i  11 i nc lude  the 
number o f  users and seasonal v a r i a t i o n s  i n  t h i s  number, i f  any. E x i s t i n g  
data on an t i c ipa ted  f u t u r e  land use changes and development proposals 
w i  11 a l s o  be c o l l e c t e d  from the municipal and county p lanning a u t h o r i t i e s .  



Demographic data w i l l  be c o l l e c t e d  p r i m a r i l y  from the  U.S. Census Bureau 
(1980 Census). Such data w i  11 be co l  l ec ted  f o r  t he  m u n i c i p a l i t y  and cen- 
sus t r a c t s  inc luded w i t h i n  the  study area. The data w i l l  descr ibe the  
l o c a l  demographi c  condi t i o n s  i n  terms o f  popu la t ion ,  housing, and 
income. Populat ion data w i  11 focus on the  age and sex d i s t r i b u t i o n ,  and 
the  t o t a l  number o f  s e n s i t i v e  receptors.  Housing data  w S l l  focus on 
t o t a l  number o f  u n i t s ,  ownership s ta tus ,  and vacancy ra tes .  Income data 
w i  11 focus on income d i s t r i b u t i o n ,  per  c a p i t a  income, and pover ty  
l eve l s .  Estimates f o r  more recent  years (1980 t o  1987) and f u t u r e  pro- 
j e c t i o n s  w i l l  be c o l l e c t e d  from the  appropr ia te  county and munic ipal  
agencies. A summary and ana lys is  of a1 1  land use and demographic data 
w i l l  be inc luded i n  the  Phase 1  i n t e r i m  s ta tus  r e p o r t  (see Sect ion 
4.2.10) and i n  t h e  F i n a l  R I  r e p o r t  (see Sect ion 9.0). 

7.4.3 Toxi c i  t v  Assessment 

A d e t a i l e d  p r o f i l e  w i  11 be developed f o r  each o f  t he  i n d i c a t o r  com- 
pounds. Charac te r i s t i cs  o f  the compounds w i l l  i nc lude:  

- T o x i c i t y  
- Pers i  stence 
- I g n i  t a b i  11 ty - R e a c t i v i t y  
- Corros i v i  t y  - S ~ l ~ b i l i t y  
- V o l a t i l i t y  
- Physical  S ta te  

Through use o f  t he  EPA guidance documents and d i r e c t  c o n s u l t a t i o n  w i t h  
the  EPA C r i t e r i a  and Assessment O f f i c e ,  BCM w i l l  o b t a i n  acceptable d a i l y  
i n t a k e  o r  reference dose in fo rmat ion  t o  eval uate chronic  exposure r i  sks. 
The t o x i c i t y  i n fo rma t ion  w i  1 1  be combined w i t h  the  p o t e n t i a l  human i n t a k e  
l e v e l  s  t o  charac ter ize  r i  sk. 

7.4.4 R i  sk Charac ter iza t ion  

Using the  guidance i n  the  EPA Superfund P u b l i c  Hea l th  Eva lua t ion  Manual 
(EPA, 19861, BCM w i l l  c a l c u l a t e  hazard indexes f o r  noncarcinogenic and 
p o t e n t i  a1 c a r c i  nogeni c  i ndi  ca to r  chemi ca l  s. For noncarci  nogeni cs, t he  
index i s  a  r a t i o  o f  exposure p o i n t  concentrat ions t o  acceptable i n t a k e  
1  eve1 s  . For p o t e n t i  a1 c a r c i  nogeni cs, t he  t o t a l  r i s k  i s a  mu1 ti p l  i c a t i o n  
o f  exposure concentrat ions by the  potency f a c t o r  o r  u n i t  r i s k .  

A1 1  est imated r i  sk values from exposure t o  noncarci  nogeni cs and p o t e n t i  a1 
c a r c i  nogeni cs w i  11 be summarized i n c lea r ,  conci se tab1 es. A1 1  appl i ca- 
b l e  standards and c r i t e r i a  a v a i l a b l e  f o r  those chemicals w i l l  a l s o  be 
shown i n  the  summary tab le .  For noncarcinogenics, those pathways t h a t  
y i e l d  values above an acceptabl e  dai l y  i n t a k e  o r  EPA-veri f i  ed re ference 



doses w i l l  be c l e a r l y  noted. Likewise f o r  carcinogenics, any r e s u l t s  
t h a t  exceed the  10-4 and 10-8 cancer r i s k s  w i  11 be noted. A discus- 
s ion w i  11 be prepared t o  summarize the r i s k  assessment process t h a t  w i l l  
p rov ide  G I ' s  s i t e  managers and agency reviewers w i t h  a c l e a r  understand- 
i n g  o f  t he  h e a l t h  r i s k s  associated w i t h  the  s i t e .  A l l  assumptions and 
areas o f  unce r ta in t y  i n  the  r i s k  eva lua t ion  w i  11 be f u l l y  described. 

I n  a d d i t i o n  t o  the  p u b l i c  hea l th  r i s k  assessment, a summary o f  p u b l i c  
we l fa re  impacts w i  11 be prepared. A q u a l i t a t i v e  eva lua t ion  w i  11 be made, 
which w i  11 descr ibe e x i s t i n g  and proposed land use and development poten- 
t i a l  i n  t he  area surrounding the  s i t e .  



8.0 BENCH AND PILOT STUDIES 

8.1 GENERAL 

cons t ruc t i on  o f  a  selected a l t e  

Bench and/or p i l o t  s tud ies  are  
be implemented should remedial 
t i v e  evaluat ions,  and/or design 
necessary and f e a s i b l e  op t ion .  

Bench and p i  l o t  s tud ies  may be needed t o  o b t a i n  s u f f i c i e n t  data t o  evalu- 
a t e  remedial a1 te rna t i ves  and/or p rov ide  i nformat ion f o r  t h e  design and 

r n a t i  ve. 

inc luded w i t h i n  t h i s  work p lan.  They w i  11 
i n v e s t i g a t i o n  f i nd ings ,  remedial a1 terna- 
requirements i n d i c a t e  t h a t  t reatment  i s  a  

Studies may a l s o  be implemented t o  t e s t  
the  cornpati b i  1  i ty  and/or s tab i  1  i ty  o f  wastes w i t h  cons t ruc t i on  ma te r ia l s .  

Bench and p i  l o t  scale s tudies can be t r i g g e r e d  du r ing  t h e  Remedial Inves- 
t i g a t i o n ,  t he  Feasi b i  1  i ty  Study, o r  remedial design tanks. The t r i g g e r -  
i n g  mechanism would be ana lys is  of R I  da ta  (Sect ion 5.0). Tasks 3 
through 5 o f  t he  FS (Sect ion 10.2) could each t r i g g e r  the  s tud ies .  
Implementation o f  p i l o t  s tudies would most l i k e l y  be requ i red  du r ing  the  
remedial design tasks t o  be completed a f t e r  t he  FS. The scope f o r  such a  
t e s t  would be provided i n  Task 6 of the  F e a s i b i l i t y  Study (Sect ion 10.2). 

8.2 BENCH STUDIES 

Bench s tud ies  w i  11 be used ( i f  necessary) f o r  ma te r i a l s  t e s t i n g  and t o  
evaluate the  t r e a t a b i  li ty  of a  waste m a t e r i a l ,  contaminated soi  1, o r  
water. The i r  purpose i s  t o  determine the  f e a s i b i  1 i ty  o f  remedial a1 t e r -  
na t i ves  ( b i o l o g i c a l ,  chemical, o r  physical  and/or the  impacts o f  wastes 
o r  contaminated s o i l  on cons t ruc t i on  ma te r ia l s  (e.g., impact o f  waste on 
a  l i n e r ) .  

When poss ib le ,  r e s u l t s  of such s tud ies  conducted elsewhere w i l l  be used 
i n  1  i e u  o f  a  bench t e s t .  I t  i s  recognized, however, t h a t  wastes and s i t e  
cond i t i ons  vary considerably, and t h a t  there  are  r i s k s  associated w i t h  
us ing i n fo rma t ion  gained from o the r  s i t e s .  

Should a  bench study(s) be t r iggered,  a  se t  o f  ob jec t i ves  and a  d e t a i l e d  
scope o f  study w i l l  be developed. Data w i l l  be reviewed du r ing  the  
e n t i r e  course o f  the  t e s t .  Findings w i l l  be summarized and conclusions 
developed a t  t he  complet ion o f  t he  study. 



8.3 PILOT STUDIES 

P i  l o t  s tud ies  general l y  spec i f y  design and opera t ing  c r i t e r i a  f o r  the  
f u l l - s c a l e  a p p l i c a t i o n  a f t e r  a  remedial a1 t e r n a t i v e  has been selected.  

P r i o r  t o  i n i t i a t i o n  of a  p i l o t  study, a  se t  o f  ob jec t i ves  and a  d e t a i l e d  
scope o f  study w i l l  be prepared. Because f u l l - s c a l e  opera t ing  cond i t i ons  
are  t o  be simulated, p i  l o t  systems r e q u i r e  the  use o f  ac tua l  cons t ruc t i on  
ma te r ia l s  and are  operated over r e l a t i v e l y  long t ime per iods.  Tests w i l l  
be cont inuous ly  evaluated and mod i f i ca t i ons  w i  11 be made as appropr ia te .  
Data obta ined from the  p i l o t  s tud ies  w i l l  then be used t o  design the  
remedial ac t ions .  As the re  are  h igh  cos t  and t ime requirements f o r  such 
studies,  i t  may be more e f f e c t i v e  t o  ex t rapo la te  data from bench studies.  



9.0 REMEDIAL INVESTIGATION REPORT 

9.1 GENERAL 

The Remedial I n v e s t i g a t i o n  Report w i l l  be prepared a t  the end o f  the 
Remedi a1 I n v e s t i g a t i o n .  The r e p o r t  w i  11 summarize the methods, f i ndi ngs, 
and conclusions o f  the R I ,  and w i l l  i n d i c a t e  the  ob jec t i ves  o f  t he  Feasi- 
b i  1 i t y  Study. 

9.2 REPORT FORMAT 

Executive Summary 

1.0 Background In format ion  

- Locat ion 
- H i s t o r i c a l  desc r ip t i on  
- Physiography 
- Assessment o f  environmental cond i t ions  
- Object ives 

2.0 Environmental S e t t i n g  

3.0 Waste Charac ter iza t ion  

4.0 S o i l s  I n v e s t i g a t i o n  

5.0 Hydrogeologi c I n v e s t i g a t i o n  

6.0 Bench and P i l o t  Studies 

7.0 Environmental Fate and Transport 

8.0 Endangerment Assessment* 

- Po ten t ia l  receptors 
- Heal th impacts 
- Environmental impacts 

* This i tem w i l l  be prepared as a separate repor t ,  which w i  11 be sum- 
marized w i t h i n  the R I  Report. 
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9.0 Summary o f  F indings and Conclusions 

- Conclusions 
- Recommendations f o r  FS 
- Recommendations f o r  A d d i t i o n a l  S tud ies  
- References 
- Appendices 

Note: A F e a s i b i  li ty Study (FS) Work P l a n  w i  11 be developed as p a r t  o f  
t h e  f i n a l  R I  Report .  



10.0 FEASIBILITY STUDY 

10.1 PURPOSE 

The purpose o f  t he  FS i s  t o  develop, evaluate, and se lec t  a1 t e r n a t i v e s  t o  
remediate the  e x i s t i n g  and p o t e n t i a l  impacts r e s u l t i n g  from waste manage- 
ment a c t i v i t i e s .  The FS r e p o r t  w i l l  serve as the  bas is  f o r  t h e  FS. The 
FS w i  11 serve as a p r e l i m i n a r y  engineering study t o  evaluate and se lec t  
t he  remedial a1 t e r n a t i v e s  f o r  the  study area. 

10.2 SCOPE 

The FS w i l l  cons i s t  o f  seven tasks: 

Task 1 Desc r ip t i on  o f  t he  Proposed Responses 

Task 2 P re l  i m i  nary Remedi a1 Techno1 og i  es 

Task 3 Development o f  A l t e r n a t i v e s  

Task 4 I n i t i a l  Screening o f  A1 t e r n a t i v e s  

Task 5 Eva lua t ion  o f  A1 te rna t i ves  

Task 6 Report 

Task 7 Add i t i ona l  Requi rements 

An FS Work Plan d e t a i  1  i n g  the  techn ica l  approach, p r o j e c t  management, and 
schedule w i  11 be completed simultaneously w i t h  the  R I  Report. 

10.2.1 Task 1 - Desc r ip t i on  o f  t he  P ro~osed  Responses 

Study area background in fo rmat ion ,  and a summary o f  the  R I  f i n d i n g s  and 
conclusions, w i l l  be prepared. A statement o f  purpose and ob jec t i ves ,  
and a d e t a i l e d  FS scope o f  work, w i l l  be developed i n  response t o  the  
R I ' s  f i n d i n g s  and conclusions. 

10.2.2 Task 2 - Pre l im ina ry  Remedial Technoloaies 

Based on the  R I  f i n d i n g s  and conclusions, and the  statement o f  purpose 
es tab l ished i n  Task 1, a master l i s t  of p o t e n t i a l l y  f eas ib le  remediat ion 
technologies w i l l  be prepared. The master l i s t  w i l l  i nc lude  both o n s i t e  
and o f f s i t e  technologies. The master l i s t  w i l l  then be screened t o  
se lec t  remedial technologies s u i t a b l e  f o r  s i t e s  w i t h i n  the  study area. 



10.2.3 Task 3 - Develo~ment  o f  A l t e r n a t i v e s  

P re l im ina ry  remedial a l t e r n a t i v e s  fo r  management o f  spec i f i c  areas w i t h i n  
the  s i t e  ( i n c l u d i n g  exposure routes,  i f  necessary) w i l l  be developed 
u t i  1 i z i n g  the  selected remedial technologies, and cons ider ing  two per- 
spect ives:  1) t he  study area o b j e c t i v e  f o r  remedial management; and, 2) 
s p e c i f i c  ob jec t i ves  f o r  i n d i v i d u a l  s i t e s  w i t h i n  t h e  study area. The 
a1 t e r n a t i  ves w i  11 address the  f o l  lowing general c r i t e r i a :  

- Pub l i c  h e a l t h  and environmental concerns 

- Findings and conclusions o f  the  R I  Study 

- Appl i cabl e federa l  and s t a t e  standards, guidance, and 
advi s o r i  es 

A1 t e r n a t i v e  s e l e c t i o n  w i  11 inc lude,  as appropr iate:  

- O f f s i t e  treatment and disposal 

- A l t e r n a t i v e s  t h a t  meet app l i cab le  standards and c r i t e r i a  

- A1 t e r n a t i  ves t h a t  exceed appl i cabl e standards o r  c r i  t e r i  a 

- A l t e r n a t i v e s  t h a t  do no t  achieve re levan t  standards o r  c r i -  
t e r i a ,  b u t  w i  11 prov ide  s u i t a b l e  l e v e l s  o f  environmental 
p r o t e c t i o n  

- No Ac t i on  

10.2.4 Task 4 - I n i t i a l  Screeninu o f  A l t e r n a t i v e s  

The a1 t e r n a t i v e s  developed i n  Task 3 w i l l  be screened t o  e l i m i n a t e  those 
t h a t  a re  i n f e a s i b l e  o r  inappropr ia te  based on f i v e  screening c r i t e r i a .  
The c r i  t e r i a  are: 

- Envi ronmental p r o t e c t i o n  

- Environmental e f fec t s  of the remedy 

- Technical feasi b i  1 i t y  

- Cost 

- Consistency w i t h  o t h e r  s i  te -spec i f i c  remediat ion a1 t e r n a t i v e s  



Should i t  become apparent du r ing  the  course o f  complet ing t h i s  task,  o r  
a t  any p o i n t  i n  the  FS, t h a t  a d d i t i o n a l  s i t e - s p e c i f i c  data are requ i red  
t o  screen o r  evaluate a1 t e r n a t i v e s  (e.g., speci f i c  l o c a t i o n  foundat ion 
c h a r a c t e r i s t i c s ) ,  t he  da ta  w i l l  be obta ined i n  t he  most r a p i d  and 
e f f i c i e n t  manner poss ib le .  The goal w i l l  be t o  o b t a i n  t h i s  i n fo rma t ion  
w i thou t  de lay ing  progress o f  the FS. 

10.2.5 Task 5 - Eva lua t ion  o f  A l t e r n a t i v e s  

A d e t a i l e d  ana lys i s  o f  the  a l t e r n a t i v e s  passing the  Task 4 i n i t i a l  
screening w i l l  be conducted. The d e t a i l e d  ana lys is  w i l l  f u r t h e r  con- 
s ider ,  a t  a  minimum: 

- Technical considerat ions ( f e a s i b i l i t y ,  sa fe ty ,  e tc . )  

- Envi ronmen t a l  impact 

- Pub l i c  h e a l t h  concerns 

- I n s t i t u t i o n a l  issues 

- Cost 

- Regul a t o r y  requi  rements and guidance 

- Consistency w i t h  o the r  s i t e - s p e c i f i c  remediat ion a l t e r n a t i v e s  

I n  add i t i on ,  each a1 t e r n a t i v e  w i l l  be ranked based on the  above-mentioned 
c r i  t e r i  a, and compared t o  the  o the r  a1 t e r n a t i  ves. 

10.2.6 Task 6 - R e ~ o r t  

A r e p o r t  w i  11 be prepared present ing  the  r e s u l t s  o f  the  FS. I n  a d d i t i o n  
t o  t h e  main t e x t  o f  the  remedial management plan, a  p r e l i m i n a r y  engi- 
neer ing  concept o f  a l l  management program components w i l l  be prov ided.  

10.2.7 Task 7  - Add i t i ona l  Reauirements 

The a d d i t i o n a l  tasks requ i red  t o  imp1 ement t he  remedial management p lan,  
such as post-c losure plans, compliance schedules, and long-term monitor- 
i ng, wi 1 1  be provided. 
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APPENDIX A 

WELL LOGS 



[ m] WELL DRILLING LOG 1 SHEET 1 OF: 3 

P 3 O J E C T :  I, "=qe*- ._ a ?  11s t r u n e q t  

WELL L O C A T I O N :  :L l~?r  ad i eq t 

DRILLING C O N T R A C T O R :  i r f lp j : -?  z z i  1s !:7!:3~:;<?; i ~ n s  

BORING s I' SAMPLING 
DIAMETER: METHOD: 

GRAVEL S p e c i z l  packed sznd ,  G r a j e  2 'PACKED 72.5-55.5  
DACK SIZE: INTERVAL:  

I 

PROJECT ~0:,70-525i . - : l  

D A T E ( S )  5 / 2 7  /a6 
DRILLED 

DRILLING :<,Jd ? ~ t a ~ - ~  
METHOD 
SAMPLE : 1 

I N T E R V A L :  ' 

LOGGED BY: Ju l ie  Newrnan 

SCREEN S l Z E  p V C ,  ,I" ID ,  0.02" s l o t 8  
AND MATERIAL: 

CASING SIZE ?vC, 4 "  ID,  f l u s h  j o i n t  
AND MATERIAL:  

T O T A L  
DEPTH: 7 2 . 5 '  

SCREENED 52-72 
INTERVAL: 
C A S E D  0- 52 
INTERVAL:  

-1THOLO:iC 
INTERVAL 

ZROUT TYPE: ? ~ r t l ? i d  Cm21t t 13% S e ~ t c ~ i t ?  

SROCITING T r m i ?  
METHOD: 

DEVELOPMENT Compressed A i r  TIME: 1 h r -  
METHOD: 

SPOON SLOh'5 

GROUTED 3-53.5  
INTERVAL:  

C r -  7 BENTONITE 5 3 .  3-3S. 
SEAL: 
E S T I M A T E D  , 

YIELD: 

R E C O V -  
E R Y  

( I S . )  

Wash 

STATIC 64 .O DATE: 6/2/86 
N A T E R  DEPTH: 

CLASSIFICATION OF MATERIALS 

REFERENCE: Ground L e v e l  

SAND, c o a r s e  and v e r y  coa rse ,  some g r a v e l  - 
and c o b b l e s  t o  1 "  d i a m e t e r ,  l i g h t  b rown.  

SAND, medium, l i t t l e  f i n e ,  c o a r s e n i n g  down , - 
t r a c e  g r a v e l ,  1  i g h t  brown. 

l s m i n 2 t e d ,  l i g h t  brown and orange-brown;  
c o b b l e  (3 /4 "  d i a n e t ~ r )  a t  1 6 ' .  

D r i  1 l e r  r e ? o r t s  g r a v e l  and c o b b l e s .  

COBBLES, GgAVEL AND S,41\13, coSS1es r3:r,ded, 
g r a v e i  and sand. 



WELL NO. 
W-3 -72 

-1THOLOGIC 
INTERVAL 

SAMPLE 
INTERVAL 

SPOON BLOWS 

- 
RECOV- 

E R Y 
( i n.) - 

wzs:1 
wasn 
3" 

2 "  

2 "  

2 "  

3"  

8" 

wash 

3" 

3" 

2 "  

5" 

dash 
5"  

6"  

1" 

I 

CLASSIFICATION 

caat-se and very  c o a r s ? .  T r a c e  s i l t .  

c o b b l e s  t o  2" d i a m e t e r  i q  c ~ t t ' n s s  

S;,ND, c o a r s ? ,  s m c  v e r y  c o a r s e ,  t r a c 2  - 
mealurn. V e r y  l i u h t  b rown .  CogS le  ( ! " ) .  

No c o b b l e s ,  we t ,  l i g h t  b r o w n .  
6 1 . 8 ' -  GRAVEL, r ounded ,  some sand, c o a r s e  
and v e r y  c o a r s e ,  t r a c e  medium. A n g u l a r .  

l i t t l e  medium 

t r a c e  f i n e  

S.4ND, medium and c o a r s e ,  t r a c e  v e r y  c o a r s e ,  - 
t r a c e - l i t t l e  f i n e .  L i g h t  b rown .  T r a c e  
f i n e  b l a c k  sand.  

SAND, medium and f i n e ,  t r a c e  s i l t .  - 
G r e e n - g r a y .  M i c a - r i c h .  P o c k e t s  o f  f i n e  
b l a c k  sand  (1 mm d i a m e t e r )  n o t  c o n t i n u o u s  
a c r o s s  spoon.  

same as above d e c r e a s i n g  f i n e ,  d a r k  g r a y  
w i c n    lack. A n g u l a r .  L i t t l e  m i c a .  

sane a s  above i n c r e a s i n g  s i  I t  . G r  a y - g r e e n  
and b l a c k  l a r n i n z t e d .  B l a c k  l a y e r s  a r e  1 - 3  
rim t h i c k .  

same as a b o v ~  1  i t t l e  f i n e .  Green-?: -ay and 
S l a c k  n o t  l a ~ i n a t e s .  T r a c e  g r ;us l .  
Angu l  a r .  

g r a v e l  1 j y o r  a t  1 0 1 . 9 '  . 



W - 3  -72 
WELL NO. 

-1THOLOGIC 
INTERVAL 

SAMPLE 
INTERVAL SPOON BLOk 

- -- 

RECOV- CLASSIFICATION 

2"  gravel layer at 1 1 1 . 7 ' .  



I 1 WELL DRILLING LOG 
WELL NO: *-3-! l?  

SHEET OF: 3 

- r . r o  - C 
I 

PRCJECT NO: 3 3 - 3 ; ~ : - , :  1 
I 

BORING C r g  SAtrlPLING SAMPLE 
i METHOD: 

551 j: :cs:!-! C I 

DIAMETER: INTERVAL :  - 
LOGGED BY:  Zu l i 2 R e m a n  I n=oIu. TOTAL  113 1 / 2  

SCREEN SlZE 
AND MATERIAL: 

PVC. 2" 13, O . G 2 "  s h t s ,  
~ . . . - . . . . . - . 

CASING SIZE P V C ,  @ I '  !D F ~ u s ?  J a i n t  CASED 
AND MATERIAL:  

9 - 132 
INTE7VAL :  

GRAVEL S p o c ; z i  P 8 c k e d  Sand G r z j e  2 
PACK SIZE: 

' P A C K E D  SO.; - i l 3 . 5  I I N T E R V A L :  

D E v E L O P M E N T ~ o n ? ~ r e s s e d  A i r  TIME: 3 5  m i n .  ESTIMATED 
METHOD: YIELD: 
STATIC 64.1 
WATER DEPTH: 

DATE: 6/2/86 R E F E R E N C E :  Ground L e v e  1  

REMARKS: 

LITHOLOGIC 
INTEAVAL 

By 23' - 10 b a g s  o f  b e n t o n i t e  w e r e  u s e d ,  a p p r o x i m a t e l y  1 , 0 0 3  g z l l o n s  c u d .  
Q u i c k  E e l  u s e d  f rom 2 5 '  t o  e n d  

R E C O V -  
ERY 

i l S , )  

SAND, c o a r s e  and v e r y  c o a r s e ,  som? g r a v e l  
and c o b b l e s  t o  1" d i z n e t e r ,  l i g h t  b r o w n .  

SAND, medium,  l i t t l e  f i n e ,  c o a r s e n i n ?  down - 
t r a c e  g r a v e l ,  1  i g h t  b r o w n .  

COBBLES. G2+,VEL A N D  SAKS, c o b b l e s  r o u n d e ?  
gt- a v e  I zna  sanc  . 



h - :  
WELL NO. 

A 

SHEET -OF:- 

SAMPLE 
I NTERV/,L 

SPOON SLOk': 

- 
R E C O V -  
%Y 
I i n.1 - 

h 25:: 

h z s n  
3" 

2" 

2" 

2 "  

î 11 

8" 

wash 

3 l1 

') 11 

2" 

5" 

~ z s h  
5"  

6" 

c o a r s e  and vet-! c o a r s ? .  Tr ice  s i l t  

No c o b b l e s ,  we t ,  l i g h t  b rown .  
6 1 . 5 ' -  GRAVEL, rounded,  somessand, c o a r s e  
and v e r y  c o a r s e ,  t r a c e  medium. A n g u l a r .  

l i t t l e  medium 

t r a c e  f i n e  

S,4ND, w d i m  and ~ 3 ~ 7 ~ 3 ,  t r x e  v e r y  c o a r s ? ,  - - 
t r a c e - 1  i t t  l e  f i n e .  L i s h t  b rown.  irate 
f i n e  b l a c k  ~ 2 n d .  

SAND, medium and f i n e ,  t r a c e  s i l t .  - 
Green-g rzy .  Mjc? . - r  i c h .  P o c k e t s  o f  f i n e  
b l a c k  sand (1 rnm d i a m e t e r )  n o t  c o n t i n u o u s  
ac ross  spoon.  

sane zs &ove d e c r e z s i n g  f i n e ,  d z r k  S r a y  
w i i n  D I ~ C K .  A n g u l a r .  L i t t l e  mic?.. 

k n g u l  a r .  



, - 
n - :  

WELL NO. 

SAMPLE 
I hTERVAL 



[m] WELL DRILLING LOG 
a 

C A S l N G S l Z E  P V C ,  19,  flush jo in t  
AND MATERIAL: 

WELL NO: w - 5 - 7 s  1 
SHEET 1 OF: 2 

I PROJECT: Gcner:l I c s t r m e n t  

W E L L  LOCATION: 0 3 w r l c r 2 3 i e ' i t  

DRILLING CONTRACTOR: Ern? i I-? 

BORING I SAMPLING 531 i t  s p o o n  S"  DIAMETER: METHOD: 

LOGGED BY: J u l i e  h'ewrnan 

SCREEN 'IZE .?VC. 4 "  I D ,  0.02 s l c t s  AND MATERIAL. 

I CASED 0- 63 
INTERVAL: 

GRAVEL Special sorted ~ 2 n d .  Graae 2 .  ' P A C K E D  64-78.5 
PACK SIZE: INTERVAL: 

c c C n  

PROJECT ~ ~ : g C ) - t . ~ ' ; c - i ?  - 1 1 0  1 - C  

DATE(S) <:/;%; 
DEILLED 
DRILLING :+;Gs 
METHOD 
SAMPLE; i '  ;,3 j , J ' ,  5 '  t 3  INTERVAL: 
TOTAL 
DEPTH: 

7 5 . 5  

SCREENED 65-75 
INTERVAL: 

GROUTED 1 . . . - - , . . . . 

; . '  

STATIC 
WATER DEPTH: 

6 2 . 6  ' 

GROUTING Tremi? 
METHOD: 

Compressed Air TIME: 35 min. 
METHOD: 

REMARKS: 

IN l t H V A L :  - 
BENTONITE 6 1 - 5 - 6 4  
SEAL: 
ESTIMATED 
YIELD: 

A l l  TIP readings over sampling s p l i t  spoons = 0  ppm. 

LIT2OLOGIC 
I N T E R V A L  

R E C O V -  
E R Y  

( I f ' . )  

S A N D ,  coa r se ,  t r z c e  very coa r se ,  i i t ~ l e  - 
medium, l i t t l e  gravel .  Brown. 

GRAVEL, C O B B L E S  a n d  SAND, coarse  2nd  very 
co? r se .  Brown. 

SARD, coarse  2nd v e r y  coz r se ,  l i t t l e  - 
I - sve l ,  t r a c e  r n ~ d i m .  r .  Cobble 

11-1/2" ) a t  3 1 . 6 ' .  
Trace mediun b l a c k   rains. 

T i p  over hole during d r i l l i n g  a t  35 ' -0  pprn. 



LITHOLOGIC 
INTt'RVAL 

S A M P L E  
INTERVAL SPOON 6LOh1 CLASSIFICATION 

Ti? over hoie auring d l - i i i i n g  a t  5 0 ' - 0  ~ p m .  

Ir3n s t a i n i n g .  :\'3 gr-zvel, t r x e  vr3rJ1 
coarse .  

T i p  over h o l e  Curing arilling ?i 5 5 ' - 0  ppn .  

Some coarse .  Trace f i n e  black g r a i n s .  Net 
a t  6 1 . 9 ' .  
Tip over hole during d r i l l i n g  a t  60 ' -0  ppm. 
Tip over hole during d r i l l i n g  a t  6 5 ' - C  ppn. 

Trace coa r se ,  some f i n e ,  t r a c e  g rave l .  
Very l i g h t  brown. Wet. 

T i p  aver h o l e l d u r i n g  d r i l l i n g  a t  70 0  p?m 

SAND,  poorly so r t ed .  Medium and  cost-se, - 
son? f i n e ,  some very coarse ,  t r ace  g rave i ,  
t r ace  s i l t .  Trzce f i n e  Slack g r z i n s .  
Light brown. Cobble at 71.5 ( 3 / 4 " ) .  

S A N D ,  mediun, l i t t l e  f i n e ,  i r a c s  f i n e  b l z r k  - 
gra ins .  Trace very cozrse a t  7 7 ' .  Trace 
s i l t .  



/ / 1 WELL DRILLING LOG 
WELL NO: k - b - :  k 

SHEET 1 OF: 2 

SCREEN SIZE 
AtJD MATERIAL: 

PVC, 4 "  I . D .  0 . 0 2  s l o t s  I SCREENED 5s-79  
INTERVAL: 

CASING SIZE P V C .  4 "  I . 3 . ,  F l u s n  J o i n t  
AH0 MATERIAL: I CASED 0 - 6 9  

INTERVAL: 
GRAVEL G r a c e  2 ! P A C K E D  67-79  
PACK SIZE: INTERVAL: 

REMARKS: 

GROUT i y p p D 3 r t  l a ~ d  & S z y l 3 t - s  T y g e  1 C e w i t  + 10% ??it ;?ni :s 

GFlOUilNG T r e m i e  
METHOD: 

DEVELOPMENT C o m p r e s s e d  A i r  TIME: 45 m i n .  
METHOD: 

L 1THC)LOG IC 
INTERVAL 

GROUTED g- 55 
INTERVAL: 
BENTONITE 65- j 7  
SEAL: 
ESTIMATED 3 - 5  gpm 
YIELD: 

D e v e l o p m e n t  w a t e r  h a d  a  c h e m i c a l  o r d e r  a n d  an  c r a n g s  c o l o r .  

T I P  r e a d i n g s  o v e r  s p o o n :  70-72 '  - 2 pprn; 7 5 - 7 7 - 3  p?m 

SPOON BLOW5 

STATIC 62 .6  DATE: 6 / 3 / 8 6  
WATER DEPTH: 

T i p  o v e r  h o l e  d u r i n g  d r i l l i n g  a t  5 '  - 0 pprn 

REFERENCE: G r o u n d  L e v e l  

SAND, c o a r s e  an3  v e r y  c o z r s e ,  1  i t t l e  g r a v e l .  - 
Brown .  C o b b l e s  a t  1 1 . 2 '  a n d  i 1 . 8 ' .  

T i p  o v e r  h o l e  d u r i n g  d r i l l i n g  z t  20 '  - 9 ppm 

SAND, G R A V E L  a n d  COBBLES, s a n d ,  c o a r s e   an^ 
v e r y  c o a r s e ,  b r o w n .  

SAND, c o a r s e  ar-13 v ? r y  c o a r s e .  1  i t t l e  g r a v e l ,  - 
t r x ?  r;i?diun. Grown .  T r a c e  w . i i u , ~  5 1  tzk 
g r a i n s .  C o b b l e  a t  3 1 . 6 ' .  

T i p  o v e r  h o l e  d u r i n g  d r i l l i n g  z t  3 3 ' .  O p?m. 
T i p  o v e r  h o l e  d u r i n g  d r i l l i n g  a t  4 0 ' .  0 ppm. 



SAMPLE 
INTERVAL 

C l a y  l a y e r  a t  53 ( ? ) .  

Wet. 

SAND, f i n e ,  l i t t l e  s i l t .  L i g h t  b rown.  - 
W2t. 

SAND, medium, t r a c e  f i n e .  Brown. T r a c e  - 
f i n e  b l a c k  g r a i n s .  T r x e  m i c a .  Wet. 



APPENDIX B 

QUALITY ASSURANCE/QUAL ITY CONTROL PLAN 

REMEDIAL INVESTIGATION/FEASIBIL~TY STUDY 



CONTENTS 

FOREWORD 

1.0 PROJECT NAME 

2.0 PROJECT REQUESTED BY 

3.0 DATE OF REQUEST 

4.0 DATE OF PROJECT INITIATION 

5.0 PROJECT OFFICERS 

6.0 QUALITY ASSURANCE OFFICER 

7.0 PROJECT DESCRIPTION AND GENERAL QUALITY ASSURANCE/ 
QUALITY CONTROL 

7.1 In tended  Data Use 
7.2 Samol i n g  Network and Design Rat i o n a l e  
7.3 Samol i n g  Loca t ions ,  Number o f  S a m l e s ,  and 

Frequency o f  Col l e c t  i o n  

7.3.1 S i t e  C h a r a c t e r i z a t i o n  and M o n i t o r i n g  
Program 

7.3.2 Soi 1 Sampl i n g  
7.3.3 Groundwater S amp 1 i ng 

7.4 A n a l y t i c a l  Parameters f o r  Water, and S o i l  
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Con ta ine r  M a t e r i a l  
7.7 F i e l d  Q u a l  i t y  Assurance Samples 

7.7.1 T r i p  B lank 
7.7.2 F i e l d  B lank /R insa te  B lank 
7.7.3 F i e l d  Duo1 i c a t e  

7.8 F i e l d  Qua l  i t y  Assurance Sampl i n g  Schedul i n g  

8.0 PROJECT ORGANIZATION 
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FORE WORD 

The Qua1 i t y  Assurance/Qual  i t y  C o n t r o l  (QAIQC) P l a n  deve loped h e r e i n  f o r  
t h e  Remedial I n v e s t i  g a t  i o n l f e a s i b i  1  i t v  S tudy  (R I IFS)  f o r  General  I n s t r u -  
ment Corpora t ion ,  H i c k s v i  1  l e ,  New York, i s  based on i n f o r m a t  i o n  c o n t a i n e d  
i n  t h e  RI IFS Work P l a n  and on a n t i c i p a t e d  c o n d i t i o n s  a t  t h e  s i t e  as n o t e d  
i n  S e c t i o n s  1.2 and 1.3 o f  t h e  Work Plan.  

As t h e  S i t e  O p e r a t i o n  P l a n  i s  developed and as f i e l d  c o n d i t i o n s  war ran t ,  
t h i s  QAIQC P l a n  w i l l  be amended t o  r e f l e c t  s i t e - s p e c i f i c  ~ r o c e d u r e s .  

T h i s  QAIQC P l a n  i s  develooed s p e c i f i c a l l y  f o r  t h e  General  I n s t r u m e n t  s i t e  
and i s  prepared t o  conform t o  t h e  U.S. Env i ronmenta l  P r o t e c t  i o n  Agency 
(USEPA) Guidance Documents OWRS QA-1 and QAMS 005180, wh ich  e s t a b l  i sh 
g u i d e l i n e s  and s p e c i f i c a t i o n s  f o r  p r e p a r a t i o n  o f  Q A  P r o j e c t  P lans.  



1.0 PROJECT NAME: General  Ins t rument  
rlr H i c k s v i l l e ,  New York 

2.0 PROJECT REQUESTED BY: General  Ins t rument  i n  accordance w i t h  New York 
D i v i s i o n  o f  Env i ronmenta l  Conserva t ion  (NYDEC) 

3.0 DATE OF REQUEST: A p r i l  1986 

4.0 DATE OF PROJECT INITIATION: Upon approva l  by  General  I n s t r u m e n t  ( G I )  

5.0 PROJECT OFFICERS: 

General  I n s t r u m e n t  P r o j e c t  Manager: C h a r l e s  Gorsch 
BCM P r o j e c t  Manager: John W. Fow le r  
BCM F i e l d  I n v e s t i g a t i o n  C o o r d i n a t o r :  Jason M. S c h i n d l e r  

6 . 0 .  QUALITY ASSURANCE OFFICER: Atwood F. D a v i s  

7.0 PROJECT DESCRIPTION AND GENERAL QA/QC 

The p r o j e c t  c o n s i s t s  o f  a  Remedial I n v e s t i g a t i o n  and F e a s i b i l i t y  S tudy  
(R I IFS)  c o n s i s t e n t  w i t h  t h e  N a t i o n a l  0  i 1  and Hazardous Substances Cont i n -  
gency P l a n  40CFR300 (NCP) f o r  General  Ins t ruments ,  H i c k s v  i 11 e, New York. 

The o v e r a l l  o b j e c t i v e s  o f  t h e  R I  a re  t o :  

- I d e n t i f y  and c h a r a c t e r i z e  t h e  e x t e n t  o f  s o i  1  and groundwater  
c o n t a m i n a t i o n  a t  t h e  G I  s i t e .  

- I d e n t i f y  p o p u l a t i o n  and o t h e r  env i ronmenta l  c o m ~ o n e n t s  poss i- 
b l y  a t  r i s k .  

- Assess exoosure r o u t e s  t o  p l a n t ,  animal, and human 
p o p u l a t i o n s .  

- O b t a i n  d a t a  f o r  t h e  develooment and e v a l u a t i o n  o f  remed ia l  
a c t  i o n  a l t e r n a t i v e s .  



FS objectives are to: 
w - Identify general response actions. 

- Identify and screen technologies and develop remedial alter- 
natives utilizing information generated in the RI. 

- Screen and evaluate remediat ion alternatives based on pub1 ic 
health, environmental, cost, and other factors. 

- Prepare the remedi a1 management plan containing the selected 
set of site-soecific remediation alternatives. 

The Work Plan that has been prepared for the project describes specific 
tasks to be conducted as necessary, including: 

Phase 1 

Task 1 - Regional Hydrogeologic Data Collection and Review 
Task 2 - Investigation of Site Setting 
Task 3 - Site Topographic Maoping 
Task 4 - Deep Soi 1 Bor ing and S a m  1 ing Program 
Task 5 - Water Table Monitoring Wells 
Task 6 - Shallow Soil Sampling Program 
Task 7 - Groundwater Sampling 
Task 8 - Continuous Water Level Monitoring 
Task 9 - Data Interoretat ion 
Task 1 0  - Phase 1 Interim Status Reoort 

Phase 2 

Task 11 - Additional Soi 1 Samol ing 
Task 12 - Additional Groundwater Monitoring dells 
Task 1 3  - Well Clusters 
Task 14  - Phase 2 Groundwater Sampling 
Task 15  - Data Interpretation 
Task 16 - Phase 2 Interim Status Report 

Phase 3 

Task 17 - Additional Well Clusters 
Task 18 - Groundwater Sampl ing 
Task 19 - Data Interpretat ion 
Task 20 - Phase 3 Interim Status Reoort 



7.1. In tended  Data  Use 

v Data w i l l  be used t o  d e f i n e  t h e  nature,  degree, and ex ten t  o f  s tudy  area 
contaminat ion.  Data t o  be c o l l e c t e d  w i l l  c o n s i s t  o f  s o i l  samples, 
groundwater samples, and hydrogeo log ica l  data.  

7.2 Sampl i n g  Network and Design Rat i o n a l e  

Sampling p lans have been developed t h a t  address p o t e n t i a l  con tamina t ion  
a t  t h e  s i t e .  As noted above, a  v a r i e t y  o f  sample t ypes  w i l l  be c o l -  
l e c ted .  These w i l l  be analyzed f o r  t h e  Targe t  Compound L i s t  and o t h e r  
parameters as appl i cab le .  Rat i o n a l e  f o r  sampl i n g  i s  p resen ted  w i t h i n  
each sampl ing p lan.  I n  general ,  however, t h e  samol ing o lans a re  based on: 

1. Tooograohy and 1  i k e l y  01 aces f o r  e l eva ted  contaminant con- 
c e n t r a t i o n  o r  m i g r a t i o n  

2. Groundwater hydro logy  and groundwater remedia l  a c t i o n  
3. S i t e  h i s t o r y  and l o c a t i o n  o f  s i t e - s o e c i f  i c  areas o f  concern 
4. Data needs i n  develooment o f  an assessment o f  r i s k  t h a t  t h e  

s tudy  area may pose t o  human h e a l t h  and t h e  environment 

Locat  i o n  o f  s p e c i f i c  sampl i n g  p o i n t s  w i  11 be surveyed and i 1  l u s t r a t e d  on 
a  pho togrammet r i ca l l y  generated topograph ic  map. 

7.3 Sampl i n g  Loca t  ions, Number of Samoles, and Frequency o f  Col l e c t  i on  

7.3.1 S i t e  C h a r a c t e r i z a t i o n  and .Mon i t o r i ng  Program 

The s i t e  c h a r a c t e r i z a t i o n  c o n s i s t s  o f  t h r e e  p a r t s :  

1. P a r t  1  - P lann ing  o r o j e c t  scope 
2. P a r t  I 1  - F i e l d  I n v e s t i g a t i o n  
3. P a r t  I 1 1  - F e a s i b i l i t y  Study 

The RI/FS descr ibes  t h e  o r o j e c t  scooe i n  d e t a i  1; 

7.3.2 

Spec i f  i 
4.0 o f  

7.3.3 

Soec i f  i 
4.0 of 

Soi 1  Sampl i n g  

cs  o f  t h e  program and sampl i n g  l o c a t i o n s  a re  disc1 
t h e  Work Plan. 

~ s s e d  i n  Sect 

Groundwater Sampl i n g  

cs o f  t he  orogram and samol ing l o c a t i o n s  a re  d iscussed i n  Sect 
t h e  Work Plan. 



7.4 A n a l y t i c a l  P a r a m e t e r s  f o r  Water  and Soi  1  

The f o l l o w i n g  t a b l e  s u m n a r i z e s  the p a r a m e t e r s  t o  be  a n a l y z e d  f o r  t h e  
r emed ia l  i n v e s t i g a t i o n .  

Samples w i l l  be  a n a l y z e d  a s  i n d i c a t e d  in S e c t i o n  4 .0  o f  the Work 
P l a n  f o r  the  S u p e r f u n d  Amendment R e a u t h o r i z a t i o n  Act  (SARA) Con- 
t r a c t  Lab0ra to r .y  Program T a r g e t e d  Compound L i s t  (CLPITCL) f o r  
v o l a t i l e  and semi vol  a t  i  l e  o r g a n i c  c o n s t i t u e n t s  +40 ( T a b l e s  2 and 
3 )  by GC/MS. 

A d d i t i o n a l  p a r a m e t e r s  i n c l u d e  ( b y  m a t r i x ) :  

P r i o r i t y  P o l l u t a n t  M e t a l s  
T o t a l  R e c o v e r a b l e  P h e n o l s  
T o t a l  D i s s o l v e d  S o l i d s  



Elements 

PRIORITY POLLUTANT INORGANICS 
(METALS) 

CLP Requi red 
Detec t  i o n  ~ e v e l  l s 2  

( u d l )  

Antimony 

Arsen i c 

B e r y l  1 i um 

Cadmium 

Chromium 

Copper 

Lead 

Mercury 

N i c k e l  

Selen i um 

S i l v e r  

T h a l l  ium 

Z i nc  

Source: SARA CLP I n v i t a t i o n  For  B i d  WA85-J838 (BCM P r o j e c t  No. 00-5268-12) 



TABLE 2 

CLPITCL ORGANICS 

Vol at i les 

CLP Detection L imitsl 2 
Low kiater3 Low ~ o i  1 / ~ e d  iment4~5 

ug/l uglkg 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 

Acetone 
Carbon D isulf ide 
1,l-Dichloroethene 
1,l-Dichloroethane 
1,2-D ichloroethene (total ) 

Chloroform 
1,2-Dich loroethane 
2-but anone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 

V inyl Acetate 
Bromodichloromethane 
1,1,2,2-Tetrach loroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropro~ene 

Trichloroethene 
D i bromoch loromethane 
1,1,2-Tr ichloroethane 
Benzene 
cis-1,3-Dichloropropene 

Bromof orm 
2-Hexanone 
4-Methyl-2-Pentanone 
Tetrachloroethene 

To1 uene 
C hlorobenzene 
E thy1 Benzene 
Styrene 
Xylenes (total ) 

Source: SARA CLP Invitation For Bid kiA87-J001 (8CM Project No. 00-5268-01) 



TABLE 3 

CL P/TCL ORGAN I CS 

Semivolatiles 

CLP Detection ~imitsl 2 

Low 'dater3 Low So i 1 / ~ e d  iment4,G 
ug 11 ug/k 9 

P heno 1 10 
bis(2-Chloroethyl) ether 10 
2-Chlorophenol 10 

1,3-Dichlorobenzene 10 
1,4-Dichlorobenzene 10 
Benzyl Alcohol 10 
1,2-D icn 1 orobenzene 10 
2-Methyl phenol 10 

bis(2-Chloroisopropyl)ether 10 
4-Methyl phenol 10 
N-N itroso-D ipropylamine 10 
Hexachloroethane 10 
N itrobenzene 10 

Isophorone 10 
2-Nitrophenol 10 
2,4-D imethyl phenol 10 
Benzoic Acid 50 
b i s(2-Ch 1oroethoxy)methane 10 

2,4-Dichlorophenol 10 
1,2,4-Trichlorobenzene 10 
Naphthalene 10 
4-Chloroaniline 10 
Hexachlorobutadiene 10 

4-Chloro-3-Methylphenol 
( para-ch loro-meta-cresol ) 10 

2-Methylnaphthalene 10 
Hexach lorocyclopent ad i ene 10 
2,4,6-Trichlorophenol 10 
2,4,5-Trichlorophenol 50 



Sernivolatiles 

CLP Detect ion L irnitsl 2 

ILow water3 Low So i 1 l ~ e d  irnent4~6 
ugll u g h  

2-Chloronaphthalene 
2-N itroani 1 ine 
D imethylphthal ate 
Acenaphthyl ene 
3-Nitroani 1 ine 

Acenaphthene 
2,4-Din itrophenol 
4-N itrophenol 
D i benzof uran 
2,4-Dinitrotoluene 

2,6-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl Phenyl Ether 
F 1 uorene 
4-Nitroanil ine 

4,6-D i n i tro-2-Methyl phenol 
N-nitrosodiphenylarnine 
4-Bromophenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 

Phenanthrene 
Anthracene 
Di-n-Butylphthalate 
Fluoranthene 

Pyrene 
But.yl Benzyl Phthal ate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
bi s(2-Ethylhexyl )phthalate 

Chrysene 
Di-n-octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)f 1 uoranthene 
Benzo(a)pyrene 

Source: SARA CLP Invitation For Bid WA87-J001 (BCM Project No. 00-5268-01) 



FOOTNOTES 
(To Previous Tables) 

1 Specific detect ion 1 irnits are high 1 v matrix-dependent. The detect ion 
1 imits 1 isted by the CLP are intended for guidance and may not always 
be achievable. Anal yt ical sup~ort documents w i 1 1  be provided to 
justify elevated detection limits. 

2 Contract-required detection level is the level of detection that the 
laboratory must be able to achieve in reagent-grade water. Solid 
values are reported as dry weight; assuming 100 percent dry weight 
and following CLP protocols, the solid detection limits would be 200 
times higher. 

3 Medium-level water contract-required detection limits (CRDL) for vol- 
atile and semivolatile TCL compounds are 100 times the individual 
1 ow- water CRDL . 

4 Detection 1 irnits for soi llsediment are based on wet weight. Detec- 
t ion 1 imits calculated by the laboratory for soillsediment, calcu- 
lated on dry weight basis, as required by the CLP, wi 1 1  be higher. 

5 Medium-level soillsediment CRDLs for volatile TCL comoounds are 100 
times the individual low soillsediment CRDL. 

6 Med i um- level soi 1 Ised iment CRDLs for semi vol at i 1 e TCL compounds are 
60 times the individual soi llsediment CRDL. 



7.5 A n a l y t i c a l  Methods 

Where appl icab le ,  USEPA-approved methodologies w i 11 be used. The USEPA 
methods a n t i c i o a t e d  f o r  t h i s  s i t e  a re  r e fe renced  as f o l l o w s :  

USEPA Environmental  M o n i t o r i n g  Support  L abo ra to r y /O f f  i c e  o f  
Research and Development (EYSL-ORD), Methods f o r  Chemical 
Anal ys i s  of Nater  and Wastes, EPA 60014-79-020, Rev i sed 
March 1983. 

USEPA O f f i c e  o f  Sol i d  Waste and Emergency Response (OSWER) , 
Test  Methods f o r  Eva1 u a t  i n g  Sol  i d  Waste, Phys ica l  /Chemical 
Methods, SW-846, Second E d i t i o n ,  Revised A p r i l  1984. 

Federa l  Reg is te r ,  40 CFR P a r t  136, Gu ide l i nes  E s t a b l i s h i n g  
Test  Procedures f o r  t h e  Ana l ys i s  o f  P o l l u t a n t s  Under t h e  
Clean Water Act, Vo l .  49, No. 209, October 26, 1984. 

Superfund Amendment Reau tho r i za t i on  Act  (SARA) Con t rac t  
L a b o r a t o r i e s  Program (SARA-CLP), S o l i c i t a t i o n  Number WA 
87-5001, Organic Statement o f  rlork, E x h i b i t  D  A n a l y t i c a l  
Methods, USEPA, Procurement Sec t i on  A, Washington, DC, 1984. 

CERCLA-CLP, Sol i c i  t a t  i on  Number WA85- J838, I n o r g a n i c  S t a t e -  
ment o f  Work, E x h i b i t  D  A n a l y t i c a l  Methods, USEPA, Procure-  
ment Sect ion  A, Washington, DC, 1985. 

I f  a  s p e c i f i c  samole m a t r i x  o r  ana l y t e  i s  n o t  represen ted  i n  USEPA meth- 
odology, and if another s tandard ized  methodology i s  ava i  l a b l e  (such as 
ASTM o r  NIOSH), t he  s tandard ized  method w i  11 be re fe renced  and used. I f  
no s tandard method can be es tab l  ished f o r  a  s p e c i f i c  m a t r i x  o r  analy te ,  a  
re fe renced  method w i l l  be adopted o r  mod i f ied .  

7.6 Samole Preserva t ion .  Ho ld ina  Times. and Samole Con ta iner  M a t e r i a l  

A l l  aqueous and s o l  i d  s a m ~ l e s  w i  11 be c o l l e c t e d ,  preserved, and h e l d  i n  
accordance w i t h  USEPA requi rements  s p e c i f i e d  i n  t h e  Users Guide t o  t h e  
Con t rac t  Labo ra to r y  Program, USEPA O f f i c e  o f  Emergency and Remedial 
Response, J u l y  1984. These procedures a re  m o d i f i c a t i o n s  o f  USEPA 
Requirements i n  40 CFR P a r t  136 o f  t h e  Federa l  Reg is te r ,  October 26, 
1984, and SW-846, A o r i l  1984. 

Sample con ta i ne r  m a t e r i a l s  used w i  11 be those  s o e c i f  i e d  w i t h  t h e  a fo re -  
mentioned p rese rva t  i on /ho l  d ing  t i m e  procedures.  



I 

TABLE 4 

TABLE OF METHODS AND REFERENCES 

Parameter 
Aqueous 

Reference 
Sol  i d  

Reference 

Phys ica l  P r o ~ e r t  i e s  

Temperature 
pH 
Spec if i c  Conductance 

T o t a l  D i sso l ved  Sol  i d s  

Met a1 s* 

Ant  imony 
Arsen i c 
B e r y l  1 i um 
Cadmium 
Chrom i urn 
Cooper 
Lead 
Mercury 
N i cke l  
Selen ium 
S i l v e r  
Thal  1 i um 
Z inc  

Meta ls  D i g e s t i o n  

I n o r g a n i c  Non-Metal 1 i c  

Phenols, T o t a l  Recoverable 

Organ i cs 

CLP/TCL V o l a t i l e s  
CLP/TCL Base/Neutral  /Ac ids 

(1,5) 200 Ser ies  CLP-M 

(1,5) 200, Attachment 1 

(3,5) 624 CLP-M 
(3,5) 625 CLP-M 

N A 

N A 
N A 
N A 

N A 

(2,5) 7,000 Ser ies ,  
200 Se r i es  CLP 

(2,5) 3050, Attachment 

(2,4) 8240 CLP-M 
(2,4) 8270 CLP-M 

* I n d u c t i v e l y C o u p l e d P l a s m a M e t h o d 2 0 0 . 7 r n a y  be used f o r  m u l t i p l e  a n a l y s i s  o f  meta ls  
whose CRDL can be achieved b y  t h i s  method. 

Source: BCM Eas te rn  I n c .  (BCM P r o j e c t  No. 00-5268-01) 



I I I I 8 I a I I ,# T L t  ti 

TABLE OF SAMPLING CONTAINERS, PRESERVATION, AND HOLDING TIMES 

- 

Parameter Sample Conta iner /Vo lume P r e s e r v a t i o n  H o l d i n g  Times 

pH 

S p e c i f i c  Conductance 

Me ta l s  

Mercury 

T o t a l  Recoverable Pherlol i c s  

T o t a l  D i sso l ved  S o l i d s  (TDS) 

CLP/TCL V o l a t i  l e s  

CLP/TCL Base/Neut ra l /Ac ids  
( E x t r a c t a b l e s )  

Me ta l s  

Mercury 

T o t a l  Recoverable Phenols 

CLPITCL Vol a t  i l e s  

CLP/TCL E x t r a c t a b l e s  

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Aqueous 

Soi 1 s 

Soi 1s 

Soi  1s 

S o i l s  

Soi 1s 

( 1 )  P o l y e t h y l e n e l l  q t  

( 1 )  P o l y e t h y l e n e l l  qt  

( 1 )  Po l  y e t h y l e n e l l  q t  

G lass  

( 2 )  Glass  v i a l s  w/TFE-l ined 
Septum cap/40 ml  

( 2 )  Amber g l a s s / 1 / 2  ga l  o r  
( 4 )  Amber g l a s s / l  q t  w i t h  

1 i n e d  caps 

( 1 )  Glass  wide-mouth/0 oz w i t h  
TFE- l ined cap 

( 1 )  G lass  wide-mouth/4 oz w i t h  
TFE- l i ned  cap 

( 1 )  Glass  wide-mouth/R oz w i t h  
TFE-1 i n e d  cap 

( 2 )  Glass  wide-mouth/4 oz w i t h  
TFE-1 i n e d  cap o r  

( 2 )  G lass  v i a l s  w i t h  TFE- l ined 
Septum caps/40 ml  

( 1 )  G lass  wide-mouth/8 oz w i t h  
TFE- l i ned  cap 

None 

Cool, 4'C 

HNO3 t o  pH <2.0 

HNO3 t o  pH <2.0 

Cool, 4°C. H2SO4 
t o  pH <2 

Cool, 4-C 

Cool,  4°C 
Keep f rom l i g h t  

Cool, 4-C 
Keep f rom l i g h t  

Cool, 4'C 

Cool, 4'C 

Cool. 4°C 

Cool, 4°C. 
Kept  f rom l i g h t  

Cool. 4"C, 
Kep t  f r om l i g h t  

Per formed o n s i t e  

28 days 

6 months 

20 days 

28 days 

7 days 

7 days(2) 

5 days u n t i l  e x t r a c t i o n ,  ( 2 )  
40 days f rom e x t r a c t i o n  

u n t i l  a n a l y s i s  

6 months 

30 days ( 2 )  

28 days 

10  days ( 2 )  

10  days u n t i l  e x t r a c t i o n ,  ( 2 )  
40 days from e x t r a c t i o n  

u n t i l  a n a l y s i s  

( 1 )  Sample Con ta inc rs ,  P rese rva t i on ,  and Ho ld ing  Times are  r e f e r e n c e d  i n  S e c t i o n  7-F o f  t h i s  QA/QC P lan .  

( 2 )  CLP h o l d i n g  t ime  from v e r i f i e d  t ime o f  sample r e c e i p t  (VTSR). 

Source: Federa l  R e g i s t e r  40 CFR P a r t  136 October 26. 1984 



I n  t h e  event t h a t  a  r e q u i r e d  ana l ys i s  o r  sample m a t r i x  i s  no t  l i s t e d  i n  
these s p e c i f i c a t i o n s ,  t h e  s p e c i f i c a t i o n s  l i s t e d  f o r  o reserva t ion ,  h o l d i n g  
t imes, and con ta i ne r  requi rements  of t h e  a n a l y t i c a l  method adopted o r  
mod i f i ed  w i l l  be used. 

7 . 7  F  i e l d  Qua1 i t y  Assurance Samoles 

Due t o  t he  na tu re  o f  t h e  p r o j e c t  and t h e  in tended and p o t e n t i a l  use o f  
t h e  data, samples w i  11 be c o l  l e c t e d  f o r  qua1 i t y  assurance purooses ( t r  i~ 
blanks, f i e l d  blanks, and f i e l d  d u p l i c a t e s ) .  These samples s h a l l  be 
de f i ned  and used as f 01 1  ows. 

7.7.1 T r i p  Blank 

A t r i p  b lank cons i s t s  o f  u l t r a p u r e  reagent-grade water f i l l e d  i n  each 
type o f  t h e  s p e c i f i c  sampl ing con ta i ne rs  t o  be used i n  t h e  sample c o l l e c -  
t i o n  f o r  t h e  p r o j e c t .  T r i p  b lanks are f i l l e d  a t  t h e  l abo ra to r y ,  sealed, 
t r anspo r t ed  t o  t h e  sampl i n g  s i t e ,  and r e t u r n e d  t o  t h e  l a b o r a t o r y  w i t h o u t  
hav ing  been reopened. T r i p  b lanks  w i  11 be used t o  assess t h e  c lean1  iness 
o f  t h e  samole con ta i ne rs  i rnmediate ly .before sampling. 

7.7.2 F i e l d  B lank/Rinsate Blank 

A f i e l d  b lank c o n s i s t s  o f  u l t r a p u r e  reagent -grade water  f i l l e d  i n  each 
type o f  t h e  s p e c i f i c  sampl ing con ta i ne rs  t o  be used i n  t h e  sample c o l l e c -  
t i o n  f o r  t h e  p r o j e c t .  The f i e l d  b lank  con ta i ne rs  a re  t r a n s p o r t e d  t o  t h e  
s i t e  empty, and a re  opened and f i l l e d  o n s i t e  w i t h  d i s t i l l e d ,  de i on i zed  
water t h a t  has r i n s e d  t h e  c l ean  sampl ing apparatus. The f i e l d  b lank  i s  
resea led  and re tu rned  t o  t h e  l abo ra to r y .  F i e l d  b lank  r e s u l t s  w i l l  be 
used t o  assess t h e  p o s s i b l e  e f f e c t s  o f  i nadve r t en t  samol ing contaminat ion.  

Note: Aqueous f i e l d  b lanks  w i l l  be handled, oreserved, prepared, and 
analyzed f o r  a1 1  parameters soec i f  i e d  f o r  t h e  p r o j e c t  concur ren t1  y  
w i t h  t h e  ac tua l  aqueous samples c o l l e c t e d  f o r  t h e  p r o j e c t .  

Note: S o l i d  f i e l d  b lanks  are a c t u a l l y  aqueous samples, and w i l l  o n l y  be 
analyzed f o r  parameters whose s o l  i d  samole p r e p a r a t i o n  i s  amenable 
t o  aqueous samples. For t h i s  p r o j e c t ,  so l  i d  f i e l d  b lanks  w i l l  be 
analyzed f o r  v o l a t i l e  o rgan ics  and meta ls .  

7.7.3 F i e l d  Dupl i c a t e  

A f i e l d  d u p l i c a t e  c o n s i s t s  o f  an ac tua l  s a m ~ l e  f o r  which t w i c e  as much 
volume as necessary t o  f i l l  a l l  sample c o n t a i n e r s  has been c o l l e c t e d .  
A1 i q u o t s  o f  t h i s  volume are then e q u a l l y  d i s t r i b u t e d  i n  two se t s  o f  sam- 
p l e  con ta iners .  T h i s  r e s u l t s  i n  two equal samples c o l l e c t e d  f r om one 
s a m ~ l i n g  l oca t i on .  F i e l d  d u p l i c a t e s  w i l l  be used t o  assess cons i s t ency  
o f  samol ing, samole homogeneity, and l a b o r a t o r y  a n a l y t i c a l  cons is tency.  



Note: Dupl i c a t e  samples w i  11 be handled, preserved, ~ r e o a r e d ,  and ana- 

a 
l y zed  f o r  a l l  parameters s p e c i f i e d  f o r  t h e  p r o j e c t  c o n c u r r e n t l y  
w i t h  ac tua l  s o l i d  samples c o l l e c t e d  f o r  t h e  p r o j e c t .  

7.8 F  i e l d  Qua l  i t y  Assurance Samol i ng  Schedul i n g  

The QA sampl ing  schedule c o n s i s t s  of 10 pe rcen t  t r i p  blanks, f i e l d  
blanks, and f i e l d  d u p l i c a t e s  per m a t r i x  per  sampl ing program. 

8.0 PROJECT ORGANIZATION 

The f o l l o w i n g  i s  a  1  i s t  o f  key p r o j e c t  personnel  and t h e i r  
r e s p o n s i b i l i t i e s .  

- Sampling QC: 

F i e l d  I n v e s t i g a t i o n  Coord ina t ion :  Jason M. Sch ind le r  
Chief  Sampl i ng  Technic ian:  Timothy M. Ebner 

- Labo ra to r y  Analyses and Labo ra to r y  QC: To be assigned 

Labo ra to r y  Ana lys is :  
QA/QC Coord ina to r :  

- Data  Process ing and Data 

Data Process ing Coord 

Process 

i n a t o r :  

i ng  QC: 

Robert  M. Hardy 

- Data  Qua l  i t y  Review and Performance A u d i t i n g  (BCM) : 
Sharon A. Pace 
C l a r e  E.  Casse lber ry  

- P r o j e c t  Sa fe t y  O f f i c e r :  Mary W .  Glowacki  

- O v e r a l l  P r o j e c t  Coord ina t ion :  

P r o j e c t  Manager: John W .  Fowler 
P r o j e c t  QA/QC: Atwood F. Dav is  

DATA QUALITY REQUIREMENTS AND OBJECTIVES 

9.1 De tec t  i on  L  i m i t s  

Detect  i on  1  i m i t  requ i rements  w i  11 be based on t h e  pub1 ished method 1  i s t e d  
i n  t h e  s p e c i f i c  a n a l y t i c a l  method performed. However, due t o  complex 
sample mat r i ces  o r  smal l  i n i t i a l  sample amounts, some d e t e c t i o n  l i m i t s  
may be e levated.  Where d e t e c t i o n  l i m i t s  are e levated,  t h e  ac tua l  



d e t e c t i o n  l i m i t  f o r  t h e  sample w i l l  be r e ~ o r t e d  and annotated w i t h  t h e  
reason f o r  t he  e l eva t i on .  A l l  ins t rument  d e t e c t i o n  l i m i t s  w i l l  be de te r -  
mined and w i l l  be s u f f i c i e n t  t o  meet t h e  method d e t e c t i o n  l i m i t s .  Detec- 
t i o n  1  i m i t s  f o r  CLPITCL Darameters are inc luded  i n  t a b l e s  i n  Sect i o n  7.4. 

9.2 Accuracy and P r e c i s i o n  

Accuracy and p r e c i s i o n  requi rements  w i  11 be based on t h e  pub1 ished va lues 
1  i s t e d  i n  t h e  spec i f  i c  a n a l y t i c a l  methodology p e r f  ormed. Accuracy and 
p r e c i s i o n  w i  11 be aud i ted  through f i e l d  and l a b o r a t o r y  dup l  i ca tes ,  m a t r i x  
spikes, and s tandard r e fe rence  m a t e r i a l s  as r e p o r t e d  i n  t h e  l a b o r a t o r y  
a n a l y t i c a l  r e s u l t s .  

9  - 3  Oual i t v  Assurance P r o t o c o l s  

The a n a l y t i c a l  l a b o r a t o r y  con t rac ted  f o r  t h i s  p r o j e c t  w i l l  f o l l o w  f u l l  
USEPA Con t rac t  Labo ra to r y  Program (CLP) Methodolog ies and Q A I Q C  P ro to -  
c o l  s. The l a b o r a t o r y  w i  11 be an NYDEC-approved f a c i  1  i t y .  

9.4 F i e l d  Anal v s i s  OA/OC P ro toco l s  

A n a l y t i c a l  r e s u l t s  
t h e  sampl i n g  event  
f o l  l ow ing  equipment 
c r i t e r i a  s p e c i f i e d  

DH 

Hydrogen I o n  Concentrat  i o n  (pH), Spec i f  i c  Conductance, and Temperature 
w i l l  be analyzed i n  t h e  f i e l d  a t  t h e  t i m e  o f  wa te r  sample c o l l e c t i o n .  

w i l l  be recorded i n  t h e  f i e l d  notebook assigned f o r  
o r  t ask .  BCM w i l l  conduct these  analyses u s i n g  t h e  
o r  equ i va l en t  equ ipment t h a t  meets o r  exceeds t h e  €PA 

i n  t h e  a n a l y t i c a l  p r o t o c o l s  inc luded  i n  t h i s  sec t i on .  

- Metrohm E488 pH meter 
S p e c i f i c  Conductance - YSI Model 33 C o n d u c t i v i t y  Ve te r  
Temperature - Labora to ry IF  i e l d  P r e c i s  i o n  Mercury Thermom- 

e te r ,  Armor sh ie lded;  o r  Y S I  Meter  Temperature 
Therm i s t  o r  



S ~ e c i f  i c a t  ions 

Metrohm E488 pH Meter 

Range: 0 t o  14 s tandard u n i t s  
Accuracy: +0.1 standard u n i t s  
~emperature-cornpensat ion:  Automat ic o r  manual compensat i o n  t o  25°C 

Y S I  Model 33 C o n d u c t i v i t v  Meter 

Range 

Conduct i v  i t y :  3 ranges (0-500, 0-5,000, and 0-50,000 m icromhos/cen- 
t imeter  (umhos/cm) 
Temperature: -2"  t o  +50°C 

Accuracy 

C o n d u c t i v i t y :  +2% o f  f u l l  range 
Temperature: - +g.6" a t  45°C w i t h  probe e r r o r  l e s s  t han  - +0.3" 

Temperature Compensat ion: Manual t o  25°C 

Thermometer 

On1 y p r e c i s  i o n  thermometers t h a t  have been c a l  i b r a t e d  t o  NBS spec i f  i ca -  
t i o n s  w i l l  be used. A l t e r n a t e l y ,  t h e  c o n d u c t i v i t y  meter t h e r m i s t o r s  wil l 
be used. 

Range 

Thermometer: 0 t o  50°C minimum i n  1°C subd i v i s i ons  
Meter  Thermis tors :  As noted i n  each m e t e r ' s  s p e c i f i c a t i o n s  

Accuracy 

Thermometer: Temperature recorded t o  neares t  0.5"C 
Meter  Thermis tors :  As noted i n  each m e t e r ' s  s p e c i f i c a t i o n s  



pH (Hydrogen I o n  Concent ra t  i o n )  

Scope and Appl i c a t  i on  

T h i s  method i s  appl i c a b l e  t o  ground, surface, and s a l  i n e  waters,  and 
t o  domestic 'and i n d u s t r i a l  wastes. 

Summary o f  Method 

The pH o f  a  sample i s  determined e l ec t r ome t r i ca l 1 , y  us i ng  a  pH meter 
and e i t h e r  a  g lass  e l e c t r o d e  i n  combinat ion w i t h  a  r e f e r e n c e  poten-  
t i a l  o r  a  combinat ion e lec t rode .  

I n t e r f e rences  

The g l ass  e lec t rode ,  i n  general ,  i s  no t  sub jec t  t o  s o l u t i o n  i n t e r -  
fe rences  f rom co lo r ,  t u r b i d i t y ,  c o l l o i d a l  mat te r ,  ox idants ,  reduc-  
tan ts ,  o r  h i gh  s a l i n i t y .  

E r r o r s  due t o  t h e  presence o f  sodium a t  pH l e v e l s  g r e a t e r  t han  10  can 
be reduced o r  e l i m i n a t e d  by  us i ng  a  " low sodium e r ro r1 '  e l ec t r ode .  
However, pH l e v e l s  g r e a t e r  than 10  a re  un l  i k e l y  t o  be encountered i n  
t h i s  i n v e s t i g a t i o n  and w i l l  be addressed should  t h e y  appear. 

Coat ings of o i l y  m a t e r i a l  o r  p a r t i c u l a t e  ma t t e r  can impa i r  e l e c t r o d e  
response. If encountered, these c o a t i n g s  w i l l  be removed b y  g e n t l e  
w i p i n g  w i t h  a  l a b o r a t o r y  t i s s u e  f o l l o w e d  by  a  d i s t i l l e d  water r i n s e .  

Temperature e f f e c t s  on t he  e l e c t r o m e t r i c  measurement o f  pH w i l l  be 
c o n t r o l l e d  by us i ng  ins t ruments  t h a t  have t e m ~ e r a t u r e  com~ensa t i on .  

P o o r l y  b u f f e r e d  s o l u t i o n s  w i t h  low s p e c i f i c  conductance va lues  ( l e s s  
than 200 umhos) may cause f l u c t u a t i o n s  i n  t h e  pH readings.  I f  t h i s  
i s  encountered, t h e  e l e c t r o d e  w i 1  1  be equ i 1 i b r a t e d  b y  imners i ng it i n  
severa l  p o r t i o n s  o f  samples before t a k i n g  t h e  pH measurement. 

Reagents 

Secondary s tandard b u f f e r  s o l u t i o n s  (pH 4, pH 7, and pH 10)  purchased 
f rom commercial vendors w i 11 be used. 

B u f f e r i n g  

The i n s t r u c t i o n s  p rov ided  w i t h  each t ype  o f  pH meter w i l l  be fo l l owed.  

Each mete r /e lec t rode  system w i l l  be b u f f e r e d  a t  a  minimum o f  two 
p o i n t s  t h a t  b racke t  t h e  expected pH of t h e  samples and t h a t  a re  
a ~ ~ r o x i m a t e l  y  t h r e e  DH u n i t s  o r  more apar t .  



T e s t  Procedure 

The meter w i l l  be a l lowed t o  reach ambient temperature a f t e r  it 
i s  removed f rom a  f i e l d  veh i c l e .  

The meter w i l l  be c a l i b r a t e d  a t  t h e  temperature o f  t h e  b u f f e r  
s o l u t i o n  as o u t l i n e d  i n  t h e  above sec t i on .  

I f  t h e  sample temperature d i f f e r s  by more than  2°C f rom t h e  b u f -  
f e r  so l u t i ons ,  t h e  meter w i l l  be ad jus ted  f o r  t h e  temperature 
d i f f e rences ,  un less  automat ic temperature com~ensa t  i on  i n s t r u -  
ments are used. 

The e l ec t r ode  w i  11 be t ho rough l y  r i n s e d  w i t h  d i s t  i 1  l e d  water .  

When ~ o s s i b l e ,  t h e  e l e c t r o d e  w i l l  be immersed i n  s i t u  o r  i n  a  
grab sample. The e l e c t r o d e  w i l l  be s w i r l e d  a t  a  cons tan t  r a t e  
u n t i  1  t n e  meter r ead ing  reaches equi  1  ibr ium.  The r a t e  o f  s t i r -  
r i n g  used w i l l  m in im ize  t h e  a i r  t r a n s f e r  r a t e  a t  t h e  a i r / w a t e r  
i n t e r f a c e  o f  t h e  sample. 

The s a r n ~ l e  pH w i l l  be noted and recorded; t h e  measurement w i l l  
be repeated on success ive volumes o f  sample o r  i n  s i t u  u n t i l  
va lues d i f f e r  by no l e s s  than  0.2 pH u n i t .  

I n  t h e  case o f  low s p e c i f i c  conductance samples, such as those  
encountered w i t h  some groundwaters, 1 m l  o f  1M potass ium c h l o r -  
i de  s o l u t i o n  w i  11 be added pe r  100 m l  o f  sample, and s teps  5 and 
6 w i l l  be fo l l owed.  

When t he  meter i s  moved t o  another samol i ng  l oca t i on ,  t h e  meter  
c a l i b r a t i o n  w i l l  be checked by  i n s e r t i n g  t h e  orobe i n t o  t h e  pH-7 
b u f f e r  s o l u t i o n .  

P r e c i s i o n  and Accuracy 

Under normal c o n d i t i o n s  t he  accuracy i s  - + 0.1 pH u n i t .  

References 

Standard Methods f o r  t h e  Examinat ion o f  Wastewater, 1 5 t h  E d i t i o n ,  
p. 402, Method 423 (1980). 

I n s t r u c t  i o n  Manual f o r  Models 399 A/F, 399 A/L Analog pH Meter, O r i o n  
Research Incorporated,  1983. 

Annual Book o f  ASTM Standards, P a r t  31, "Water," Standard 01293-78(B). 



Methods f o r  Chemical Ana l ys i s  of Water and Wastes, US EPA, 150.1 
( l Y / Y  J 

Procedure No. 501, pH Measurement i n  Low I o n i c  S t r e n g t h  So lu t i ons ,  
O r  i o n  Appl  i c a t  i o n  I n f o rma t  ion, O r  i o n  Research Incorpora ted .  

( 2 )  Temperature 

Scope and Appl  i c a t  i on  

T h i s  method i s  a p p l i c a b l e  t o  ground, surface, and s a l i n e  waters  and 
t o  domestic and i n d u s t r i a l  waste 

Summary o f  Method 

Temperature measurements may be made w i t h  any h i g h  qua1 i t y  mercury- 
f i 1  l e d  thermometer o f  t h e r m i s t o r  w i t h  analog o r  d i g i t a l  read-out  
device.  

Comments 

The measurement dev ice s h a l l  be r o u t  i n e l  y  checked aga ins t  a  p r e c i s  i on  
thermometer, a  Na t i ona l  Bureau o f  S t a n d a r d s - c e r t i f i e d  thermometer, o r  
equ i va l en t .  

T e s t  Procedure 

On ly  a  p r e v i o u s l y  c a l i b r a t e d  m e r c u r y - f i l l e d  thermometer o r  t h e r m i s t o r  
w i  11 be used. 

The thermometer o r  t h e r m i s t o r  w i l l  be a l lowed enough t ime  t o  e q u i l  i- 
b r a t e  t o  ou t s i de  t e m ~ e r a t u r e  when removed f r om a  f i e l d  veh i c l e .  

I n s e r t  thermometer o r  t h e r m i s t o r  i n  s i t u  when p o s s i b l e  o r  i n  a  grab 
sample. The thermometer o r  t h e r m i s t o r  w i  11 be s w i r l e d  i n  t h e  sample 
and t h e  temperature r e a d i n g  w i l l  be taken when t h e  mercury column o r  
read-out  needle s tops moving; t h e  temperature w i l l  be recorded  t o  t h e  
neares t  0.5"C. 

P r e c i s i o n  and Accuracy 

P r e c i s i o n  and accuracy f o r  t h i s  method have no t  been determined. 

References 

Standard Methods f o r  t h e  Examinat ion o f  Na te r  and Wastewater, 1 5 t h  
E d i t i o n  p. 124, Method 212 (1980). 



Method f o r  Chemical Ana1,yses o f  Water and Wastes, USEPA, 170.2 (1979). 

( 3 )  Spec i f  i c  Conductance 

Scope and Appl  i c a t  i on  

T h i s  method i s  a p p l i c a b l e  t o  ground, sur face,  and s a l  i ne  waters, and 
t o  domestic and i n d u s t r i a l  wastes. 

S u m a r y  o f  Method 

The s p e c i f i c  conductance o f  a  sample i s  measured by  use o f  a  se l f con -  
t a i n e d  c o n d u c t i v i t y  meter, Wheatstone br idge- type,  o r  equ i va l en t .  

Tes t  Procedure 

Fo l l ow  i n s t r u c t i o n s  manual f o r  t h e  f i e l d  c o n d u c t i v i t y  meter. 

The meter w i l l  be checked w i t h  two s tandard s o l u t i o n s  o f  100 and 
1,000 umhoslcm. If t h e  meter does no t  r ead  w i t h i n  1 percen t  o f  t h e  
standards, t h e  prob lem w i  11 be determined and c o r r e c t e d  b e f o r e  p r o -  
ceeding. Most f i e l d  ins t ruments  read c o n d u c t i v i t y  d i r e c t l y ;  w i t h  
t hose  instruments,  t h e  manuf ac tu re r  ' s  i n s t r u c t  ions w i 11 be f o l  lowed. 
The r e s u l t s  w i l l  be recorded t o  t h e  nea res t  10 u n i t s  f o r  read ings  
under 1,000 umhos/cm and t h e  neares t  100 u n i t s  f o r  r ead ings  over  
1,000 umh os Icm. 

The ac tua l  sample temperature w i l l  be recorded  when t h e  measurement 
i s  made. The meter r ead ing  should  be conver ted  t o  s p e c i f i c  conduc- 
tance a t  25°C us ing  t h e  i n f o rma t i on  i n  t h e  manufac tu re r ' s  i n s t r u c t i o n  
manual. I f  t h e  ins t rument  has automat ic  temperature compensation, 
t h i s  w i l l  no t  be requ i red .  

Prec i s  i on  and Accuracy 

The c o n d u c t i v i t y  meter must have an accuracy o f  + 2 percen t  o f  read- 
ing.  W i t h  sa t  i s f a c t o r y  equipment, r e s u l t s  w i t h r n  1 ~ e r c e n t  o f  t h e  
t r u e  va lue  can be obta ined.  
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Represent a t  i veness - 
A1 1  samples w i  11 be c o l  l e c t e d  and analyzed us i ng  EPA-approved methodology 
t h a t  w i l l  r e s u l t  i n  r e o r e s e n t a t i v e  sampl ing and r e p o r t i n g .  The Work P l a n  
i s  designed such t h a t  t h e  samples taken w i l l  p resen t  an accura te  r ep re -  

II s e n t a t i o n  o f  ac tua l  s i t e  cond i t i ons .  A l l  sample p o i n t s  w i l l  be marked 
and no ted  on a  l a rge -sca le  topographic  map. The r a t i o n a l e s  d iscussed  i n  
t h e  Work P lan  and t h e  S i t e  Opera t ions  P lan a re  designed t o  ensure t h a t  

m s a m ~ l e s  taken r e l a t e  c l o s e l y  t o  ac tua l  s i t e  c h a r a c t e r i s t i c s .  

Data Comparabi 1  i t y  

Data c o m p a r a b i l i t y  w i l l  be ensured by  c o n t r o l  o f  sampl ing procedures,  
a n a l y t i c a l  method, and da ta  r e o o r t i n g .  The des ign o f  t h e  p r o j e c t  Work 
P lan  and S i t e  Operat ions P l a n  sampl i n g  methodologies i s  such t h a t  compar- 
ab i  1  i t y  quest  ions w i  11 be minimized. The p roper  sampl i n g  techn iques  and 
USEPA a n a l y t i c a l  methods used t o  a t t a i n  t h e  s t a t e d  p r o j e c t  o b j e c t i v e  o f  
s tudy  area cha rac te r i za t i on ,  and t h e  CLP l e v e l  o f  de l  i v e r a b l e s  r e p o r t i n g ,  
are designed t o  maximize c o m p a r a b i l i t y  o f  a n a l y t i c a l  r e s u l t s .  

9.7 Data Comol eteness 

An ongoing program o f  da ta  rev iew and rep resen ta t i veness  w i  11 ensure t h a t  
t h e  p roper  number of samples a re  c o l l e c t e d  t o  adequate ly  meet p r o j e c t  
goals. Data gaps w i l l  be con t i nuous l y  addressed when/ i f  t h e y  occur  by 
sys temat i c  resampl ing  and/or inc reas ing  t h e  number o f  sampl i ng  p o i n t s .  

The number o f  samples t o  be taken w i  11 be based en t  i r e 1  y  on t h e  need f o r  
da ta  comoleteness. I n  add i t i on ,  t h e  aporoach t o  p r o j e c t  tasks,  u t  i 1  i z i n g  
~ r e v i o u s l y  ob ta ined  da ta  as a  bas i s  f o r  subsequent samp1 i n g  o r  w e l l  
i n s t a l l a t i o n  a c t i v i t i e s ,  ensures c o m ~ l e t e n e s s  o f  data.  A d d i t i o n a l  sam- 
p l i n g  requi rements  w i l l  be documented and i nc l uded  as addendum sampl ing 
p lans  t o  t h e  Work P lan  and QA/QC Plan. 

Aud i t  i n g  t h e  completeness o f  1  abo ra to r y  a n a l y t i c a l  r e p o r t s  w i 11 be pe r -  
formed upon r e c e i p t  o f  sample data packages. 

10.0 SAMPLING PROCEDURES 

The sampl i n g  procedures t o  be f o l  lowed on t h i s  p r o j e c t  a re  site-spec if i c  
and w i l l  i nc lude  groundwater and s o i l  sampling, The procedures r e f e r -  
enced i n  t h i s  document a re  those developed by t h e  USEPA Envi ronmenta l  
Se rv i ces  D i v  i s i o n  and inc luded  i n  t h e  Eng inee r i ng  S u p ~ o r t  Branch Standard 
Opera t ing  Procedures and Q u a l i t y  Assurance Manual, A p r i l  1, 1986. 

I n  t h e  event  t h a t  a d d i t i o n a l  sample t ypes  a re  deemed necessary, sampl i n g  
p lans  and procedures w i 11 be inc luded as an addendum t o  t h e  SOP and QA/QC 
Plan. 



10.1 Presampl i n g  P repa ra t i on  

To p reven t  p o s s i b l e  contaminat ion  from sampl i n g  equipment, a1 1  sampl i n g  
dev ices w i l l  be c leaned and sealed p r i o r  t o  i n i t i a t i o n  o f  sample c o l l e c -  
t i o n .  Whenever poss ib le ,  sampl ing equipment w i l l  be ded ica ted  f o r  one 
samp1 i ng  l o c a t i o n .  Whenever it i s  n o t  ~ 0 s s i b l e  t o  ded i ca te  sampl i n g  
equipment, f i e l d  decontaminat ion w i l l  be performed between s a m ~ l i n g  loca-  
t i o n s  and ac tua l  sample grabs. 

10.1.1 C lean ing  M a t e r i a l s  

1. The l a b o r a t o r y  de te rgen t  w i  11 be a s tandard  brand o f  phos- 
pha te - f ree  l a b o r a t o r y  detergent ,  such as A lqu inox  o r  
L iqu inox.  

2. The n i t r i c  a c i d  s o l u t i o n  (10 pe rcen t )  w i l l  be made f r om 
reagent-grade n i t r i c  a c i d  and de ion i zed  water.  

3. The s tandard c l e a n i n g  so l ven t s  (acetone and hexane) w i 11 be 
pes t i c ide -g rade .  The use of any s o l v e n t  o t h e r  t han  p e s t i -  
c ide-grade f o r  equipment c l ean ing  purposes w i l l  be j u s t i -  
f i e d ,  and i t s  use w i l l  be documented i n  f i e l d  logbooks. 

4 ,  Tap water may be used f r om a mun i c i pa l  water t r ea tmen t  
system. 

5. D i s t i l l e d ,  deionized, o rgan i c - f r ee  water  w i l l  be used as 
t h e  f i n a l  water  r i n s e .  

1'3.1.2 Cleaning procedures f o r  T e f l o n  o r  g l ass  f i e l d  sampl i ng  equipment 
used f o r  t h e  c o l l e c t i o n  o f  samples f o r  t r a c e  o rgan i c  C O ~ D O U ~ ~ S  

and/or meta ls  analyses* 

* When t he  s a m ~ l  i n g  equipment i s  used t o  c o l l e c t  samples t h a t  c o n t a i n  
o i  1, grease, o r  o t h e r  hard-to-remove mater  i a1 s, it may be necessary 
t o  r i n s e  t h e  equipment severa l  t imes  w i t h  pes t i c i de -g rade  acetone and 
hexane t o  remove t h e  m a t e r i a l s  be fo re  proceeding w i t h  Step 1. I n  
extreme cases, it may be necessary t o  steam c l ean  t h e  f i e l d  equip-  
ment be fo re  proceeding w i t h  Step 1. I f  t h e  f i e l d  equipment cannot 
be c leaned u t  i 1 i z  i n g  these procedures, it should  be d iscarded.  

1. Equipment w i l l  be washed t ho rough l y  w i t h  l a b o r a t o r y  de te r -  
gent and water us i ng  a brush t o  remove any p a r t i c u l a t e  
ma t t e r  o r  s u r f  ace f i lm.  



The equipment w i l l  be r i n s e d  t ho rough l y  w i t h  t a ~  water.  

The equipment w i l l  be r i n s e d  w i t h  a t  l e a s t  a  10-oercen t  
n i t r i c  a c i d  so lu t ion . * *  

The equipment w i l l  be r i n s e d  t ho rough l y  w i t h  t a p  water.  

The equipment w i l l  be t ho rough l y  r i n s e d  w i t h  de ion i zed  
water. 

The equipment w i  11 be r i n s e d  t w i c e  w i t h  acetone f o l l o w e d  by 
hexane, and w i l l  be a1 lowed t o  a i r  dry .  

The equipment w i l l  be wrapped comple te ly  w i t h  aluminum f o i l  
t o  p reven t  con tamina t ion  d u r i n g  s to rage  and/or t r a n s p o r t  t o  
t h e  f i e l d .  

The T e f l o n  o r  g l ass  sampl i n g  equipment w i  11 be t ho rough l y  
r i n s e d  w i t h  t a p  water  i n  t h e  f i e l d  as soon as p o s s i b l e  
a f t e r  use. 

Cleaning procedures f o r  s t a i n l e s s  s t e e l  o r  meta l  sampl i n g  equip-  
ment used f o r  t h e  c o l l e c t i o n  o f  s a m l e s  f o r  t r a c e  o rgan i c  com- 
pounds and/or meta ls  analyses*** 

The equipment w i 11 be t ho rough l y  washed w i t h  l a b o r a t o r y  
de te rgen t  and ho t  water us i ng  a  brush t o  remove any o a r t  i- 
cu 1  a te  ma t t e r  o r  s u r f  ace f i 1  m. 

The equipment w i l l  be t ho rough l y  r i n s e d  w i t h  ho t  t a o  water .  

The equipment w i l l  be t ho rough l y  r i n s e d  w i t h  de ion i zed  
water. 

The equioment w i l l  be r i n s e d  t w i c e  w i t h  acetone f o l l o w e d  by 
hexane, and w i l l  be a l lowed t o  a i r  dry .  

** - Small and awkward equipment such as vacuum b o t t l e  i n s e r t s  and we1 1  
b a i l e r s  may be soaked i n  t h e  n i t r i c  a c i d  s o l u t i o n  i ns tead  o f  be i ng  
r i n s e d  w i t h  it. Fresh  n i t r i c  a c i d  s o l u t i o n  w i l l  be prepared f o r  
each c l ean ing  session. 

*** - When t he  sampl ing e q u i ~ m e n t  i s  used t o  c o l l e c t  s a m ~ l e s  t h a t  c o n t a i n  
o i  1, grease, o r  o the r  hard-to-remove ma te r i a l s ,  i t may be necessary 
t o  r i n s e  the  equipment severa l  t imes w i t h  ~ e s t i c i d e - g r a d e  hexane t o  
remove t he  m a t e r i a l s  be fo re  proceeding w i t h  Step 1. Any s t a i n l e s s  
s t e e l  sampl ing equipment t h a t  cannot be c leaned us i ng  these proce- 
dures w i l l  be discarded. 



5. The equipment w i l l  be wrapped comple te ly  w i t h  aluminum f o i l  
t o  prevent  con tamina t ion  d u r i n g  s to rage  and/or t r a n s p o r t  t o  
t h e  f i e l d .  

6 .  The s t a i n l e s s  s t e e l  o r  meta l  s a m l  i n g  equipment w i l l  be 
r i n s e d  t ho rough l y  w i t h  t a p  water  i n  t h e  f i e l d  as soon as 
~ 0 s s i b l e  a f t e r  use. 

10.1.4 Sampl i n g  Equipment Cleaned i n  t h e  F i e l d  

The e f f e c t i v e n e s s  o f  f i e l d  c l ean ing  procedures w i l l  be mon i to red  by r i n s -  
i ng  f ie ld -c leaned  equipment w i t h  o rgan i c - f  r e e  wa te r  and submi tt i n g  
se lec ted  samples o f  t h e  r i n s e  water i n  s tandard  sample c o n t a i n e r s  f o r  
ana lys is ,  as o u t l i n e d  i n  t h e  f i e l d  b lank  procedures i n  Sec t i on  7.7.2. 

Misce l laneous Equipment C lean ing  Procedures 

P o r t a b l e  Power Augers 

- The engine and power head w i  11 be c leaned w i t h  a  power 
washer, o r  steam c leaner ,  o r  hand washed w i t h  a  b rush  
us i ng  de te rgen t  (may n o t  be l a b o r a t o r y  de te rgen t  b u t  
w i  11 n o t  be a  degreaser)  t o  remove o i  1, grease, and 
h y d r a u l i c  f l u i d  f rom t h e  e x t e r i o r  o f  t h e  u n i t .  These 
u n i t s  w i l l  be r i n s e d  t ho rough l y  w i t h  t a p  water.  

- A l l  augers and b i t s  w i l l  be c leaned u t i l i z i n g  t h e  proce-  
dures ou t  1  ined i n  Sect i o n  10.1.3 ( i n c l u d i n g  f o o t n o t e s ) .  

Large S o i l  Bo r i ng  and D r i l l i n g  R igs  

- The r i g  w i l l  be c leaned be fo re  be ing  m o b i l i z e d  and 
brought  o n s i t e  as ou t1  ined  i n  Paragraph 1 o f  t h e  a f o r e -  
ment ioned P o r t a b l e  Power Auger C lean ing  Procedure. 

- A l l  augers, auger b i t s ,  d r i l l i n g  rods, d r i l l  b i t s ,  h o l -  
low-stem augers, s p l i t - s p o o n  samplers, Shelby tubes, o r  
o the r  p a r t s  o f  t he  d r i l l  i n g  equipment t h a t  w i l l  c o n t a c t  
t h e  s o i l  o r  groundwater w i  11 be c leaned b y  steam 
c lean ing .  

Misce l laneous Sampling and Flow Measur ing Equipment 

- Misce l laneous  f l o w  measuring and sampl ing equipment w i l l  
be washed w i t h  l a b o r a t o r y  detergent ,  r i n s e d  w i t h  h o t  t a p  
water, f o l l o w e d  by a  thorough de ionz ied  wate r  r i n s e ,  and 
d r i e d  before be ing  s tored.  T h i s  procedure w i l l  no t  be 
used f o r  any equipment u t i l i z e d  i n  t h e  c o l l e c t i o n  o f  
samples f o r  t r a c e  o rgan ic  compounds o r  meta ls  analyses. 



10.2 P repa ra t i on  o f  D isposable  Sample Con ta iners  

10.2.1 General 

No sample con ta i ne r  ( w i t h  t he  excep t ion  o f  t h e  g lass  and p l a s t i c  compost- 
i ng  c o n t a i n e r s )  w i l l  eve r  be reused. A l l  d i soosab le  s a m l e  c o n t a i n e r s  

w i l l  be s t o r e d  i n  t h e i r  o r i g i n a l  l a b o r a t o r y  t r a n s p o r t  con ta i ne rs .  
S p e c i f i c  p rec l ean ing  i n s t r u c t i o n s  f o r  d isposab le  sample c o n t a i n e r s  a re  
g iven  i n  t h e  f o l l o w i n g  sect ions.  These s p e c i f i c a t i o n s  apply  t o  p re -  
c leaned d isposab le  sample con ta i ne rs  as suppl  i e d  by  t h e  c o n t r a c t o r  
1  aboratory .  

10.2.2 Spec i f  i c  C lean ing  Procedures 

1. On ly  new con ta i ne rs  w i l l  be used. 

2. Glass Conta iners  f o r  E x t r a c t a b l e  Organics  

- Wash b o t t l e s  and j a r s ,  T e f l o n  l i n e r s ,  and caps i n  h o t  
t a p  water and l a b o r a t o r y  detergent .  

- Rinse t h r e e  t imes  w i t h  t a p  water.  

- Rinse t h r e e  t imes  w i t h  de ion i zed  water.  

- R inse  b o t t l e s ,  j a r s ,  and 1  i n e r s  ( n o t  caps) w i t h  hexane. 

- Oven d r y  b o t t l e s ,  j a r s ,  and l i n e r s  a t  125°C. A l l o w  t o  
coo 1. 

- P lace 1  i ne r s  i n  caps and cap con ta i ne rs .  

- S t o r e  con ta i ne rs  i n  con taminan t - f ree  area. 

3. Glass con ta i ne rs  f o r  purgeable  o rgan ics  

- Wash v i a l s ,  b o t t l e s ,  j a r s ,  T e f l o n  1  iners ,  septa, and 
caps i n  h o t  t a p  water and l a b o r a t o r y  de te rgen t .  

- R inse  a l l  i tems w i t h  de ion ized  water .  

- Oven d r y  a t  125°C. 

- A l l ow  a l l  v i a l s ,  b o t t l e s ,  j a r s ,  l i n e r s ,  and septa t o  
coo l  i n  an enclosed con taminan t - f ree  environment. 

- Seal v i a l s ,  b o t t l e s ,  and j a r s  i n  a  con taminan t - f ree  area. 



4. Po lye thy lene  o r  g l ass  b o t t l e s  f o r  i no rgan i cs  

- Wash b o t t l e s  and caps i n  ho t  water  w i t h  l a b o r a t o r y  
detergent .  

- Rinse both w i t h  n i t r i c  a c i d  s o l u t i o n .  

- Rinse t h r e e  t imes  w i t h  de ion ized  water .  

- I n v e r t  b o t t l e s  and d r y  i n  con taminan t - f ree  environment.  

- Cap b o t t l e s .  

- S to re  i n  con taminan t - f ree  area. 

10.3 Groundwater Samp 1  i n q  

10.3.1 Groundwater Samp 1  i ng 

The SOP s p e c i f i e s  a  groundwater m o n i t o r i n g  program t h a t  w i  11 t a k e  p l ace  
a t  t h e  e x i s t i n g  m o n i t o r i n g  w e l l  and a t  m o n i t o r i n g  w e l l s  t o  be i n s t a l l e d  
by BCM s p e c i f i c a l l y  f o r  t h i s  i n v e s t i g a t i o n .  The f o l l o w i n g  procedures 
w i l l  be used d u r i n g  m o n i t o r i n g  w e l l  sampling. 

1. General Groundwater Sampl i n g  Procedures 

A l l  w e l l s  w i l l  be purged be fo re  sampl ing t o  c l e a r  t h e  w e l l  
o f  s tagnant  water t h a t  has been s tand ing  i n  t h e  we1 1  c a s i n g  
and may n o t  be r e p r e s e n t a t i v e  o f  a q u i f e r  c o n d i t i o n s .  

Each we l l  w i l l  be ourged o f  t h r e e  t o  f i v e  t imes  t h e  volume 
o f  s tand ing  wate r  i n  t h e  w e l l .  I f  a  w e l l  i s  p ~ m ~ e d  dry ,  
t h e  purge i s  adequate and t h e  w e l l  w i l l  be sampled f o l l ow -  
i n g  r ecove ry  t o  80 percen t  o f  t h e  s t a t i c  l e v e l .  An a l t e r -  
n a t i v e  method i s  t o  pump t h e  we1 1  un t  i 1  spec i f  i c  conduct i v- 
i t y ,  temperature,  and pH o f  t h e  groundwater s t a b i  1  i ze .  
T h i s  method may be used i n  ins tances where in -p lace  ded i -  
ca ted  pumps a re  used f o r  pu rg i ng  (due t o  low pump 
v e l o c i t i e s ) .  

T o t a l  w e l l  depth measurement and groundwater l e v e l  measure- 
ments w i  11 be made t o  determine t h e  deoth o f  wa te r  i n  o r d e r  
t o  c a l c u l a t e  t h e  s tand ing  w e l l  volume. A l l  l e v e l  measure- 
ments w i l l  be made i n  r e fe rence  t o  an e s t a b l  ished p o i n t  on 
t h e  we l l  cas ing  (e.g., t op  o f  cas ing) .  T h i s  p o i n t  w i l l  be 
documented i n  t h e  f i e l d  records/notebook. A l l  measurements 
w i l l  be made and recorded t o  t he  nearest  0.01 f o o t .  



Measuring t h e  depth t o  t h e  f r e e  groundwater su r f ace  w i l l  be 
accomplished by  e l e c t r i c  water  l e v e l  i n d i c a t o r .  T h i s  
ins t rument  c o n s i s t s  o f  a  spool o f  dua l  conductor  w i re ,  a 
probe a t tached  t o  t h e  end, and an i n d i c a t o r .  When t h e  
probe comes i n  con tac t  w i t h  t h e  water,  t h e  c i r c u i t  i s  
c l osed  and a meter 1  i g h t  and/or buzzer a t tached  t o  t h e  
spool s i  gnal s  t h e  con tac t .  Pen1 i g h t  b a t t e r i e s  a re  normal 1  y 
used as a  power source. 

T o t a l  we1 1 depth measurements w i 11 a l s o  be accompl i shed 
us i ng  a weighted tape o r  t h e  e l e c t r i c  water  l e v e l  i n d i c a -  
t o r s .  T h i s  w i l l  be accomplished b y  l owe r i ng  t h e  t ape  o r  
cab le  u n t i l  t h e  weighted end i s  f e l t  r e s t i n g  on t h e  bo t tom 
o f  t he  we l l .  A l l  t o t a l  w e l l  depth measurements must be 
made and recorded t o  t h e  neares t  0.5 f o o t .  

A l l  dev ices used t o  measure groundwater l e v e l  w i l l  be c a l i -  
b r a t e d  t o  0.01 f o o t  pe r  10 - f oo t  leng th .  Before each use, 
these  devices w i l l  be prepared accord ing  t o  t h e  manufac- 
t u r e r ' s  i n s t r u c t  ions ( i f  a p ~ r o p r  i a te )  and checked f o r  o b v i -  
ous damage. These dev ices w i l l  be r i n s e d  a f t e r  use and 
be fo re  be ing  used i n  t h e  nex t  w e l l .  A l l  c a l i b r a t i o n  and 
maintenance da ta  w i l l  be recorded i n  a  logbook. 

M o n i t o r i n g  w e l l  pu rg i ng  w i l l  be accomplished u s i n g  i n -p l ace  
plumbing/pumps; when these  a re  n o t  ava i  l ab le ,  another  
app rop r i a t e  pump ( p e r i s t a l t i c ,  t u rb i ne ,  b ladder ,  o r  c e n t r  i- 
f u g a l )  may be used, depending upon w e l l  depth. 

2. Purg ing  Techniques - M o n i t o r i n g  A e l l s  Wi thou t  Plumbing o r  
I n-P 1 ace P ump 

Using B a i l e r s  t o  Purge - Standard c leaned T e f l o n  b a i l e r s  
w i t h  new n y l o n  rope  w i l l  be lowered i n t o  t o o  o f  t h e  wa te r  
column, a l lowed t o  f i l l ,  and removed. The w'ater w i l l  t hen  
be discarded. 

F i e l d  Care o f  Pu rg i ng  Equipment - Regardless o f  which 
method i s  used f o r  purging, new aluminum f o i l  o r  p l a s t i c  
shee t ing  w i l l  be p laced  on t h e  ground su r f ace  around t h e  
w e l l  cas ing  t o  p reven t  con tamina t ion  o f  t h e  pumps, hoses, 
ropes, e t c .  i n  t h e  event t h e y  need t o  be p laced  on t h e  
ground d u r i n g  t h e  pu rg i ng  o r  acc i den ta l  1  y  come i n t o  c o n t a c t  
w i t h  t h e  ground sur face.  

Hoses used i n  pu rg i ng  t h a t  come i n t o  con tac t  w i t h  t h e  
groundwater w i l l  be k e p t  on a spool ,  d u r i n g  t r a n s o o r t i n g  
and f i e l d  use, t o  f u r t h e r  m in im ize  con tamina t ion  f r om t h e  
t r a n s p o r t i n g  v e h i c l e  o r  ground sur face.  



Purg ing  E n t i r e  Water Column - The pump/hose assembly o r  
b a i l e r  used i n  pu rg i ng  w i l l  be lowered i n t o  t h e  t o p  o f  t h e  
s tand ing  water  column b u t  n o t  deep i n t o  t h e  column. The 
pu rg i ng  w i l l  " p u l l "  water from t h e  ground through t h e  
screened area o f  t h e  w e l l  and up th rough  t h e  cas ing  so t h a t  
t he  e n t i r e  s t a t i c  volume can be removed. 

I f  t h e  recovery  o f  t h e  w e l l  i s  a t  l e a s t  as f a s t  as t h e  pump 
ra te ,  t he  pump w i l l  be l e f t  hanging a t  t h e  i n i t i a l  l e v e l  
u n t i l  an adequate volume has been purged. I f  t h e  pump r a t e  
exceeds t h e  recovery  r a t e  o f  t h e  we l l ,  t h e  pump w i l l  be 
lowered, as needed, t o  accommodate t h e  drawdown. 

3. Sampl i n g  Equipment and Techniques 

Equipment A v a i l a b l e  - Sampling equipment used d u r i n g  t h i s  
i n v e s t i a a t i o n  w i l l  i n c l ude  b o t t o m - f i l l  T e f l o n  b a i l e r s .  oer -  < .  

i s t a l t i ;  pumps, and submers ib le  pumps. 

Other m o n i t o r i n g  equipment used d u r i n g  sampl ing w i l l  
i n c l ude  water  l e v e l  i nd i ca to r s ,  pH meters, thermometers, 
and c o n d u c t i v i t y  b r i dges  (see Sect i o n  9.3.3) 

We1 1  Sampl i n g  Techniques - A f t e r  purg ing,  samples w i  11 be 
c o l l e c t e d  us i ng  a  p e r i s t a l t i c  o r  submers ib le  pump, o r  w i t h  
a  T e f l o n  b a i l e r .  When a  pump i s  used, samples f o r  purge- 
ab le  o rgan ic  compounds w i  11 be c o l l e c t e d  u s i n g  a  b a i l e r  o r  
by a l l o w i n g  t h e  pumo tube  t o  f i l l  and t hen  a l l o w i n g  t h e  
water t o  d r a i n  i n t o  t h e  sample v i a l s .  A l l  equipment w i l l  
be c leaned us ing  t he  ~ r o c e d u r e s  descr ibed  i n  Sec t i on  10.0. 

When b a i l i n g ,  new f o i l  o r  p l a s t i c  shee t i ng  w i l l  be p l aced  
on t h e  ground around each w e l l  t o  p reven t  con tamina t ion  o f  
samol i n g  equipment i n  t h e  event any equipment i s  dropped o r  
o therw ise  comes i n  con tac t  w i t h  t h e  ground. B ra i ded  n y l o n  
cord  w i l l  be used t o  hau l  t h e  b a i l e r .  The c o r d  w i l l  be 
used once and discarded, t o  avo id  p o s s i b l e  c ross  contamina- 
t i o n  o f  t h e  we l l s .  

4.  Soec ia l  Samole C o l l e c t i o n  Procedures 

Trace Organic  Compounds and Meta ls  - Spec ia l  sample handl -  
i n g  procedures w i l l  be i n s t i t u t e d  when t r a c e  contaminant 
samples are be ing  c o l l e c t e d .  A l l  sampl i n g  equipment, 
i n c l u d i n g  pumps, b a i l e r s ,  d r i l l i n g  equipment, water  l e v e l  
measurement equipment, etc., t h a t  come i n t o  con tac t  w i t h  
t h e  water i n  t h e  w e l l  must be c leaned i n  accordance , d i t h  
the  procedures descr ibed  i n  Sec t i on  10.0. Pumps w i  11 no t  



be used for sampl ing, unless the interior and exterior por- 
tions of the pump and discharge hoses can be thoroughly 
cleaned. Blanks will be collected to determine the ade- 
quacy of cleaning prior to collect ion of any sample using a 
pump. Peristaltic pumps using Teflon tubing and a Teflon 
insert may be used to collect sam~les without the sample 
coming into contact w i th the pump by p 1 ac i ng the Tef lon 
insert into the ooening at a standard-cleaned gallon glass 
container (Sect ion 10.0). The Teflon tubing connects the 
container to the pump and sample source. The pump creates 
a vacuum in the container, thereby drawing the sample into 
the container without coming into contact with the pump 
tubing. Procedures for collecting samples for purgeable 
organic compounds analyses (VOA) are also given in Sect ion 
10.5. Samples for purgeable organic compounds analyses 
will be collected with well bailers or by direct filling 
into sample collection vials from the in-place bladder 

5. Auxi 1 i ary Data Collect ion 

Water table measurements from the top of the we 
(referenced to National Geodetic Vertical Datum) 
nent wells will be made to determine the general 
of groundwater f 1 ow and gradient. Additional st1 
general topography and drainage patterns will 
direct ion of groundwater flow. 

1 1  casings 
in perma- 
direct ion 

udy of the 
indicate 

Water table measurements wi 1 1  not be taken until the water 
table has stabilized, preferab1.y 24 hours after dell 
instal 1 at ion for permanent we1 1 s. The ground surf ace ele- 
vation at the wells should be determined by standard engi- 
neering survey practices. 

In addition to water level measurements, the pumping rate 
used to purge a we1 1, the volume of water in the we1 1, and 
driller's logs are examples of auxiliary data that will be 
collected during groundwater sampling activities. This 
information will be documented in field records. 

Temperature, spec if ic conductance, and pH w i 1 1 be measured 
each time a well is sampled. This information will be 
obtained during the purging process to evaluate the ade- 
quacy of the purging procedure. In this situation, the 
final measurements for these parameters ~ r i o r  to sampling 
wi 1 1  be considered the measurement of record for the we1 1. 
If these parameters are not evaluated during purging, they 
will be obtained prior to sam~ling. Methodologies for 
obtaining these data are given in Section 9.4. 



D r i l l i n  L o  s  - D r i l l i n g  logs  w i l l  be prepared i n  a  con- 
m e  format,  and descr ibed  i n  a  manner t h a t  i s  
e a s i l y  understood t o  a l l  who read  them. BCM uses s tandard-  
i zed  l o g  sheets, which are inc luded  a t  t h e  end of t h i s  sec- 
t i o n .  The f o l l o w i n g  i tems w i l l  be inc luded  i n  t h e  l o g g i n g  
data: 

Bor i ng number and 1  oca t  i on  
D e s c r i p t i o n  o f  s o i l s  and subsur face c o n d i t i o n s  ( i f  
app l i cab le )  
Type of d r i l l i n g  equipment, d r i l l e r ,  and d r i l l i n g  com- 
pany ( i f  app l i cab le )  
Method o f  d r i l l i n g  
Type and s i z e  o f  cas ing  
Type and s i z e  o f  we1 1  screen 
Depth t o  w e l l  screen 
Type of pump and pumping r a t e  
D r i l l i n g  and sampl ing t imes  
Depth t o  water tab le ,  and date and t i m e  measured 
Type of samples taken and depths t aken  
Volume o f  water  purged 

Soi  1  Sampl i n 9  

10.4.1 Deep Soi  1  Sampl i n g  and Bor ings  

For deeper sampl ing us ing  hand equipment, a  s t a i n l e s s  s t e e l  auger w i l l  be 
used t o  bore a  sampl ing h o l e  u n t i l  t h e  des i r ed  depth i s  reached. Another 
c l ean  auger bucket  o r  a  Shelby t ube  w i l l  be used t o  c o l l e c t  t h e  sample. 
The sample w i l l  be p laced  i n  a  s t a i n l e s s  s t e e l  o r  g l ass  Pan. Sur face  
d e b r i s  w i l l  be removed f rom t h e  l o c a t i o n  o f  t h e  sampl ing h o l e  us i ng  a  
c l ean  s t a i n l e s s  s t e e l  shovel  o r  t r o w e l  b e f o r e  auger ing ooera t  i ons  a re  
i n i t i a t e d .  

A  s p l  i t -spoon sampler ( 2 - i nch  I .D.) w i l l  be used f o r  sampl i n g  a t  g r e a t e r  
depths. The so l i t - spoon  sampler w i l l  be used w i t h  power equipment, i.e., 
a  d r i l l i n g  r i g .  Ro ta ry  o r  ho l l ow  stem auger d r i l l i n g  techniques w i l l  be 
used t o  advance t h e  h o l e  t o  t h e  des i r ed  depth. The s p l  i t - spoon  w i 11 be 
added t o  t h e  c o r r e c t  l e n g t h  o f  d r i  11 r o d  and f o r c e d  i n t o  t h e  und i s t u rbed  
so i  1  by  means o f  a  140-pound we igh t  o r  hammer. The s p l  i t -spoon w i  11 be 
r e t r i e v e d  f rom the  h o l e  and opened t o  r evea l  t h e  sample. Dur ing  sampl i n g  
a c t i v i t i e s ,  r e s i d u a l  m a t e r i a l  f r om  t h e  d r i l l i n g  o p e r a t i o n  recovered  i n  
t h e  sp l i t - spoon  sampler w i l l  be discarded. 



10.4.2 Special Precaution for Trace Contaminant Soi 1 Sampl ing 

All soi 1 sampl ing equipment used to sample for trace contaminants will be 
stainless steel where possible. In no case will chromium, cadmium, or 
galvanized plated or coated equipment be used for soil sampling ooera- 
tions. Similarly, no painted equipment will be used. All paint and 
primer will be removed from soil sampling equipment by sandblasting or 
other means before such equi~ment is used for collecting soil samples. 

10.4.3 Soi 1 Samples Col lected for Purgeable Organic Compounds Analyses 
(VOA) 

Soil samples collected for purgeable organic compounds analyses will not 
be mixed and will be containerized as soon as possible after sampling. 
The samples will be placed in the sample containers so that minimal head 
space is left in the containers after they are closed. 

10.4.4 Spec if ic Sampl ing Equipment Qua1 i ty Assurance Techniques 

Drilling rigs and other major equipment used to collect soil samples will 
be identified so that the equipment can be traced through field records. 
Sampling spoons, hand augers, Shelby tubes, and other minor disposable 
equipment are exempted from this identification requirement. 

All equipment used to collect soil samples will be cleaned as outlined in 
Section 10.1.5 and repaired, if necessary, before being stored at the 
.conclusion of field studies. 

Any cleaning conducted in the field or field repairs will be thoroughly 
documented in field records. 

10.5 Marking and Segregation of Used Field Equipment 

Field equipment or reusable sample containers that need cleaning or 
repairs will not be stored with clean equipment, sample tubing, or sample 
containers. Field equipment, reusable sample containers, disposable sam- 
ple containers, and sample tubing that are used during the course of an 
investigation will not be replaced in storage without being recleaned. 

10.6 Auxi 1 iary Data Collection 

10.6.1 Auxiliary Data Collection for Water Sanipl ing 

A bound field logbook will be used to record daily water collection 
activities, describe sam~l ing locat ions and techniques, 1 ist photographs 
taken, document weather conditions during the investigation, record water 
levels, and record any field analytical data, etc. Visual observations 
will also be recorded in field records. 



Samples will be labeled at the time of sampl ing. See Section 11.1 for 
sample labeling procedures. 

10.6.2 Auxiliary Data Collection for Soil Sampling 

A system of logging all pertinent data collected during drilling and sam- 
pl ing operat ions wi 1 1  be maintained using bound field logbooks and dri l l -  
inglboring logs. The test hole locat ions wi 1 1  be recorded and referenced 
to the site map so that each location can be permanently established. 

Samples will be tagged andlor labeled at the time of sampling. See 
Section 11.1 for sample labeling procedures. 

SAMPLE CUSTODYISAMPLE CONTROL 

As part of project management, sample control procedures have been estab- 
lished to ensure sample integrity. 

11.1 Sample Identification 

- Each container will be labeled by the sampler to avoid any 
possibility of sample misidentification. 

- At a minimum, each label will contain the following 
i nf ormat ion: 

1. Field sample number 
2. Sam~le description 
3. Date sampled 
4. Time sampled 
5. Sam~ler name 

- At the laboratory, the samples will be logged into a bound 
notebook with numbered pages. 

- Each sample will be assigned a unique laboratory identif ica- 
tion number that will be used for analysis assignment, sample 
track ing, and data report ing. 

11.2 Sample Custody Procedures 

- Empty sample containers wi 1 1  be prepared and relinquished by 
the 1 aboratory on a chain-of -custody record. 

- Each sample col lected for the project wi 1 1  be entered on the 
chain-of-custody record. 



- The o r i g i n a l  cha in -o f  -custody reco rd  w i  1 1  accompany t h e  sam- 
p l e  con ta i ne rs  d u r i n g  t r a n s p o r t  t o  document custody. 

- I f  custody i s  r e l i n q u i s h e d  through a  common pa rce l  c a r r i e r  
f o r  d e l i v e r y  t o  t h e  l abo ra to r y ,  t h e  f o l l o w i n g  p r o t o c o l  w i l l  
be f o l  lowed: 

1. The o r i g i n a l  cha in -o f -cus tody  r e c o r d  w i l l  be p l aced  
i n s i d e  t h e  sh ipp ing  package. 

2. The sh ipp ing  package w i l l  be sea led  w i t h  a  cus tody  
seal .  The seal  w i  11 be p l aced  on t h e  package i n  such a  
manner t h a t  t h e  package cannot be opened w i t h o u t  break-  
ing t h e  seal .  The seal  w i l l  se rve  t o  document t h a t  t h e  
samples remained u n a l t e r e d  d u r i n g  s h i ~ m e n t  th rough  t h e  
common pa rce l  c a r r i e r .  

- The l a b o r a t o r y  w i l l  assume custody o f  t h e  samples upon 
r e c e i p t ,  and a  des ignated sample cus tod ian  w i l l  be charged 
w i t h  sample care and r e c e i p t .  

- Sample p repa ra t i on  and ana l ys i s  custody w i l l  be t r acked  by 
l a b o r a t o r y  worksheets. 

- The l a b o r a t o r y  w i  11 r e t a i n  custody o f  t h e  samples i n  a  secure 
area u n t i l  t h e  samples are ordered destroyed. 

- Sample custody procedures are m o d i f i c a t i o n s  o f  those  estab-  
l i s h e d  by  t h e  USEPA Na t i ona l  Enforcement I n v e s t i g a t i o n  Center  
(NEIC), which were developed f o r  bu l k  t r a n s f e r  o f  samples. 

12.0 LABORATORY PROCEDURES AND PREVENTIVE MAINTENANCE SCHEDULING 

The 1  abora to ry  w i  11 f o l  low a l l  USEPA l a b o r a t o r y  procedures ( i n c l u d i n g  
maintenance and c a l i b r a t i o n )  as s p e c i f i e d  i n  t h e  CLP p r o t o c o l s  WA85-J838, 
WA86-J001, and EPA Methods 600/4-79-020 and SW-846. 

13.0 DATA DOCUMENTATION, REDUCTION, AND REPORTING 

13.1 Data Repo r t i ng  

Data r e p o r t i n g  f o r  a l l  analyses w i l l  i nc lude  b u t  no t  be l i m i t e d  t o :  

- A copy o f  t h e  Sample Ana l ys i s  Request Form t h a t  was submi t ted  
p r i o r  t o  sampling. 



- A completed Chain-of-Custody f o rm  w i t h  t h e  a ~ p r o ~ r i  a t e  
s igna tu res .  

- A t a b u l a t i o n  o f  t he  a n a l y t i c a l  r e s u l t s .  

- Sample i dent  i f  i c a t  i on  number. 

- The parameters analyzed and t h e i r  co r respond ing  de tec ted  con- 
c e n t r a t  ions (when no concen t ra t  i on  can be measured, t h e  va lue  
t o  be r e p o r t e d  s h a l l  be e i t h e r  none de tec ted  [ND] o r  Below 
Method Detec t  i on  L  i m  it [BMDL], as appropr ia te .  

- The method de tec t  i on  1  i m i t  f o r  each parameter. 

- A r e p o r t i n g  o f  accuracy f o r  each parameter. 

- Blank r e s u l t s ,  whenever app l i cab le .  

- For  m a t r i x  sp ike  r e s u l t s ,  a  r e p o r t i n g  o f  p r e c i s i o n  f o r  each 
parameter. 

- Surrogate sp i ke  r e s u l t s .  

- C i t a t i o n  o f  t h e  a n a l y t i c a l  method used. 

13.2 A d d i t i o n a l  Report  i n q  Requirements 

Repo r t i ng  requi rements  o f  a1 1  GC and GC/MS d a t a  w i  11 a l s o  inc lude :  

- Copies o f  t h e  s a m ~ l e  chromatograph ~ i t h  r e t e n t i o n  t imes  
a ~ ~ r o p r i a t e l y  labe led .  Unknown consequent ia l  ~ e a k s  should  be 
l abe led  "unknown. " 

- Copies of work ing s tandard ch romatogra~hs .  

- D e t a i l e d  w r i t t e n  d e s c r i p t i o n  o f  t h e  e x t r a c t i o n  method 
employed per parameter o r  parameter grouping. 

- A s h o r t  d e s c r i p t i o n  o f  t h e  method o f  a n a l y s i s  employed. 

13.3 A d d i t i o n a l  Repo r t i ng  Requ i rements - GC/MS 

Repo r t i ng  o f  a l l  GC/MS da ta  w i l l  a l s o  inc lude :  

- Copies f o r  t h e  r econs t ruc ted  t o t a l  i on  chromatographs f o r  
each sample e x t r a c t .  



- Copies o f  t h e  mass spec t ra  of compounds i d e n t i f i e d  i n  t h e  
sample e x t r a c t  ( bo th  background and sub t rac ted  raw spec t ra  
w i l l  be inc luded) ,  and cop ies  o f  t h e  mass spec t ra  o f  t e n t a -  
t i v e l y  i d e n t i f i e d  n o n - p r i o r i t y  p o l l u t a n t  compounds. 

- DFTPP and/or BFB tune  spec t ra  and a  1  i s t i n g  f o r  each 8-hour 
s h i f t ;  r e s u l t s  ( t une  r e s u l t s )  must be c e r t i f i e d  by t h e  s igna-  
t u r e  o f  t he  l a b o r a t o r y  superv iso r .  

13.4 Data Management 

- A l l  da ta  produced d u r i n g  p r o j e c t  i n v e s t i g a t i o n s  w i l l  be 
reduced and s to red  i n  a  da ta  base system t o  be e s t a b l i s h e d  on 
a  mainframe computer system; t h i s  inc ludes:  hyd rogeo log i ca l  
data, sampl i ng  data, and a n a l y t i c a l  data. A1 1  a n a l y t i c a l  
da ta  w i l l  a l so  be ma in ta ined  i n  t h e  l a b o r a t o r y ' s  da ta  system 
should rev iew a t  a  1  a t e r  date be requ i r ed .  

- A l l  p r o j e c t  documents, correspondence, in fo rmat ion ,  and 
paperwork w i l l  be s t o red  i n  a  p r o j e c t  f i l i n g  system. 

- A n a l y t i c a l  da ta  d e l i v e r a b l e s  w i l l  be archived, should  r ev i ew  
a t  a  l a t e r  date be requ i red .  

DATA VALIDATION 

Data v a l  i d a t  i on  w i  11 be accompl ished by t h e  l a b o r a t o r y  QA/QC spec i  a1 i s t .  
Documentat i on  o f  da ta  v a l  i da t  ion  w i  11 be p rov i ded  w i t h  a1 1  a n a l y t i c a l  
r e s u l t s .  The a rch ived  a n a l y t i c a l  da ta  packages w i l l  be a v a i l a b l e  f r om  
the  a rch ives  f o r  USEPA o r  t h i r d  p a r t y  data v a l  i d a t  i o n  purposes. 

15.0 AUDITING 

A l l  a n a l y t i c a l  work w i l l  be done f o l l o w i n g  USEPA c o n t r a c t  l a b  p r o t o c o l .  
A1 1  QA/QC requi rements  h e r e i n  w i 11 be f o l l o w e d  by any subcon t rac ted  1  ab- . . 
o r a t o r y  used i n  t h e  cour 

To ensure c o n t i n u i t y  i n  
QA/QC coo rd i na to r  w i l l  
work ing  w i t h  t h e  BCM F  i 
a c t i o n  should d e f i c i e n c i  
s i s t  o f :  

;e o f  t h i s  p r o j e c t .  

a1 1  phases of t h e  Q A / Q C  framework, t h e  l a b o r a t o r y  
mon i t o r  a l l  aspects o f  t h e  QA/QC program and, 
e l d  Coord inator ,  w i 11 propose immediate remedi a1 
es a r i se .  Some i n t e r n a l  a u d i t i n g  processes con- 



15.1 Rep1 i c a t e  Ana l ys i s  

A  minimum o f  10 percent  o f  t he  samples submi t ted  t o  t h e  l a b o r a t o r y  w i l l  
be analyzed i n  r e p l i c a t e .  Samoles f o r  r e p l i c a t e  analyses w i l l  be 
se l ec ted  a t  random by t h e  l abo ra to r y .  These samples w i  11 be des igna ted  
a t  t h e  t ime t hey  are logged i n  and t h e  parameters f o r  rep1  i c a t e  anal  yses 
are se lected.  Samples f o r  r e p l i c a t e  a n a l y s i s  ma,y a l s o  be des igna ted  by 
f i e l d  personnel  a t  t h e  t i m e  o f  sample c o l l e c t i o n .  

15.2 Spiked Samples 

A  minimum o f  10  percent  o f  t h e  samples submi t ted  w i l l  be s e l e c t e d  f o r  
s p i k i n g  w i t h  a  known concen t ra t i on  o f  a  g i v e n  ana ly te .  The s p i k e  added 
t o  t h e  sample w i l l  be o f  t he  same o rde r  o f  magnitude as t h e  a n a l y t e  i n  
ques t i on  found i n  t h e  sample. The pe rcen t  r ecove ry  w i l l  a c c u r a t e l y  
r e f l e c t  t he  accuracy o f  t h e  ana l ys i s  i n  a  g i ven  range. S p i k i n g  w i l l  be 
done by t h e  l a b o r a t o r y  on samples randomly se l ec ted  by  t h e  l a b o r a t o r y .  

15.3 D u p l i c a t e  Samples 

A  minimum o f  10  percen t  o f  t h e  samples c o l l e c t e d  w i l l  be l a b o r a t o r y - b l i n d  
f i e l d  d u p l i c a t e s  (as d e f i n e d  i n  Sec t i on  7.7).  D u o l i c a t e  samples w i l l  be 
se l ec ted  a t  t h e  d i s c r e t i o n  o f  sampl ing personnel .  

15.4 Performance Eva1 u a t  i o n  Qua l  i t y  Assurance Samp 1  es 

A t  t h e  d i s c r e t i o n  of t h e  P r o j e c t  Manager and P r o j e c t  Qua l  i t y  Assurance 
O f f i c e r ,  Na t i ona l  Bureau o f  Standards Standard Reference M a t e r i a l s  ( o r  
equ i va l en t  ) w i 11 be submi t ted t o  t he  1  abo ra to r y  f o r  oerformance evalua- 
t i o n .  T h i s  sample w i l l  r e c e i v e  a  l o g  number and an i d e n t i f i c a t i o n  number 
and w i l l  be submi t ted as a  bona f i d e  c l i e n t  sample ( l a b o r a t o r y - b l i n d ) .  

15.5 S p l i t  Samples 

P rov i s i ons  can be made t o  supp1.y t he  NYDEC, USEPA, o r  o t h e r  agency w i t h  
s p l i t  samples f o r  i t s  own analyses. The s p l i t  sample i s  e s s e n t i a l l y  a  
f i e l d  dup l i ca te .  Such reques ts  f o r  s p l i t  samples should  be made i n  
advance o f  t he  sampl ing  event  t o  ensure t h a t  enough sample c o n t a i n e r s  a re  
a v a i l a b l e  t o  meet t he  request .  

15.6 Standard Curve Val  i d a t  i on  

A l l  analyses w i l l  r e q u i r e  t h a t  s tandard samples ( s a m ~ l e s  t h a t  t h e  a n a l y s t  
has prepared f rom pure m a t e r i a l s  and d i s t i l l e d  water  o r  f r o m  c e r t i f i e d  
m a t e r i a l s  t r aceab le  t o  t h e  Na t i ona l  Bureau of Standards) be analyzed con- 
c u r r e n t l y  w i t h  t h e  samoles. The range covered by  t h e  s tandards w i  11 com- 
p r i s e  t h e  use fu l  parameter concen t ra t i on  range and s e n s i t i v i t y  o f  t h e  
a n a l y t i c a l  method used. A l l  s tandard cu rves  w i 11 be e s t a b l  ished i n  
accordance w i t h  Con t rac t  Labo ra to r y  Program o ro toco l  s. Yhen con t  i nu i ng  
analyses o f  t he  same samples are be ing  done, one o r  more p o i n t s  on t h e  
curve may be checked t o  v a l i d a t e  c o n t i n u i n g  c a l i b r a t i o n .  



Laboratory analytical de1 i verables packages wi 1 1  be reviewed for com- 
pleteness of del i verables by the BCM Analysis Coordinator or designated 
a1 ternate at the t ime of rece i pt . 

16.0 CORRECTIVE ACTION 

Once acceptance criteria have been establ ished for each analysis (either 
using USEPA criteria or laboratory-generated criteria), a1 1 analytical 
results must fa1 1 within the criteria range. When an analytical qua1 ity 
control result (e.g., matrix spike recovery) fa1 1s outside of the cri- 
teria, the instrument and technique will be checked for accuracy in a 
step by step procedure unti 1 the problem is found. The problem and its 
solution will be documented, and the associated samples will be reana- 
lyzed. These procedures are specified in the CLP protocols included in 
WA85-J838 and WA86-J001. 

If all laboratory procedures and instruments are shown to be in order 
when the diagnostic procedures are run, a notat ion wi 1 1  be made in the 
analytical results that the data fell outside of the acceptable range. 

This information will be reviewed by the Laboratory QA Manager and the 
BCM Analytical Coordinator, and a decision w i 1 1  be made concerning data 
appl icabil ity. 



REFERENCES 

1. "Test Methods f o r  E v a l u a t i n g  S o l i d  Waste, Phys ica l /Chemica l  Methods," 
EPA O f f  i c e  o f  S o l i d  Waste and Emergency Resoonse (OWSER), SW-845, 
Second E d i t i o n ,  Revised A p r i l  1984 and SW-846, T h i r d  E d i t i o n ,  Revised 
November 1986, as appl i cab le .  

2. Superfund Amendments Reau tho r i za t i on  Ac t  Con t rac t  L a b o r a t o r i e s  Pro-  
gram (SARA-CLP), So l  i c it a t  ion  Number WA87- J001, Organ i c Statement o f  
Work, E x h i b i t  D, A n a l y t i c a l  Methods, USEPA, Procurement s e c t i o n  A, 
Washington, D.C., 1985. 

3. CERCLA-CLP, Sol i c i  t a t  ion Number WA85- J838, I n o r g a n i c  Statement o f  
Work, E x h i b i t  D A n a l y t i c a l  Methods, USEPA, Procurement S e c t i o n  A, 
Washington, D.C., 1985. 

4 .  Eng ineer ing  Support  Branch, Standard Ope ra t i ng  Procedures and Qua1 i t y  
Assurance Manual, A p r i l  1, 1986. USEPA Region I V ,  Env i ronmenta l  Ser- 
v i c e s  D i v i s i o n ,  Athens, GA. 

5. "Methods f o r  Chemical A n a l y s i s  o f  Water and Wastes," U n i t e d  S t a t e s  
Env i ronmenta l  P r o t e c t i o n  Agency, EMSL-Cincinnati,  OH EPA 600/4-79-020, 
Revised March 1983. 

6. "Methods f o r  Organic Chemical Ana l ys i s  o f  Mun i c i pa l  and I n d u s t r i a l  
Wastewater," EPA Env i ronmental  M o n i t o r i n g  and Suppor t  Labora to ry ,  
C i n c i n n a t i ,  OH, EPA-600/4-82-057 Revised J u l y  1982. 



PROJECT: 

[m] WELL DRILLING LOG 

WELL LOCATION: DATE(S) 
DRILLED 

WELL NO: 

SHEET OF: 

DRILLING CONTRACTOR: DRILLING 
METHOD 

BORING SAMPLING SAMPLE 
DIAMETER: METHOD: INTERVAL : 

LOGGED BY: TOTAL 
DEPTH: 

SCREEN SlZE 
AND MATERIAL: I SCREENED 

INTERVAL: 
CASING SlZE 
AND MATERIAL: I CASED 

INTERVAL: 
=RAVEL PACKED 
DACK SIZE: INTERVAL: 

REMARKS: 

3ROUT TYPE: 

3ROUTING 
METHOD: 
DEVELOPMENT TIME: 
METHOD: 

-1THOLOGIC 
INTERVAL 

GROUTED 
INTERVAL: 
BENTONITE 
SEAL: 
ESTIMATED 
YIELD: 

SAMPLE 
INTERVAL 

STATIC 
NATER DEPTH: 

DATE: REFERENCE: 

SPOON BLOWS RECOV- 
ERY 

(IN. ) 

CLASSIFICATION OF MATERIALS 





I 8 a I 1 1 t I D a 
CHAIN OF CUSTODY RECORD 

PROJ NO. PROJECT NAME I 1 
I 

SAMPLERS. (Signature) 

(Signature] 

NO. 

OF 

CON- 
TAIN- 
ERS 

D a t e l ~ i m e  Rece ived  by:  

I I (Signature1 

DatelTime Received for (Signature 

I I Labora to ry  by. 

I I I I 

Dlstrlbutlon Orlglnal Accompanies Shipment, Copy t o  Coordinator 
QA Files,Copy t o  Project Manager 

Relinquished by: 
rsignattrrel 

Y SAMPLING F?EMARKS 

(Signature) 

Da te lT ime  Receivod by: -.iFgY;rel 
I 

Date lT lmo (ShipplnglReceiving) Remarks 

I I 
ZUSTODY SEAL 



APPENDIX C 

HEALTH AND SAFETY P L A N  



APPENDIX  C 

HEALTH AND SAFETY P L A N  

FOR 

R E M E D I A L  I N V E S T I G A T I O N / F E A S I B I L I T Y  STUDY 

GENERAL INSTRUMENT CORPORATION 
H I C K S V I L L E ,  NEW YORK 

SEPTEMBER 1 9 8 7  

BCM PROJECT NO. 0 0 - 5 2 6 8 - 1 2  

PREPARED BY 

P A M E M  J. EVANS 

AND 



CONTENTS 

INTRODUCTION 

BACKGROUND INFORMATION 

2.1 S i t e  D e s c r i p t i o n  
2.2 P r o j e c t  D e s c r i p t i o n  

MAZARD EVALUATION 

PARTICIPANTS AND RESPONSIBILITIES 

4.1 P r o j e c t  Manager 
4.2 P r o j e c t  G e o l o g i s t  
4.3 P r o j e c t  S a f e t y  Spec i a1 i s t  
4.4 Subcon t rac to r  - D r i l l  i n g  Team 

SITE CONTROL 

5.1 Des ignat  i o n  o f  Work Zones 
5.2 E x c l u s i o n  Zone 
5.3 Contaminat  i on  Reduct  i o n  Zone 
5.4 Suppor t  Zone 

ACCESS AND DEPARTURE PROCEDURES 

LEVELS OF PROTECTION - B, C, AND D 

7.1 Gloves 
7.2 D isposab le  Sp lash S u i t  
7.3 Boots  
7.4 Eye P r o t e c t  i o n  
7.5 Head Gear 
7.6 Resp i r a t o r y  P r o t e c t  ion  

GENERAL REQUIREMENTS FOR ENTRY INTO CONTAMINATED ZONES 

8.1 S i t e  E n t r y  and E x i t  Procedures 

8.1.1 S t a r t u p  
8.1.2 Shutdown 

8.2 V i s i t o r  P r o t o c o l  
8.3 A c t i o n  L e v e l s I G e n e r a l  Persona l  P r o t e c t i o n  G u i d e l i n e s  

8.3.1 L e v e l  B 
8.3.2 L e v e l  C 
8.3.3 L e v e l  D 



CONTENTS (Cont i nued) 

8.3.4 Exp los i ve  Atmospheres 
8.3.5 Oxygen-Def ic ient  Atmospheres 

8.4 Personal  Hygiene Requirements 

9.0 SAFETY PROCEDURES 

9.1 D r i l l i n g  Sa fe t y  

10.0 DECONTAMINATION (LEVELS B, C, AND D) 

10.1 Stage I 
10.2 Stage I 1  
10.3 Stage I 1 1  

11.0 MONITORING EQUIPMENT 

11.1 Type o f  Equipment 
11.2 M o n i t o r i n g  P ro toco l  

12.0 FIRST AID EQUIPMENT 

13.0 MEDICAL SURVEILLANCE 

14.0 EMPLOYEE TRAINING 

15.0 EMERGENCY CONTINGENCY PLAN 

15.1 Not i f i c a t  ion/Report  i ng  Procedures 
15.2 Acute Vaoor Releases 
15.3 S i g n i f i c a n t ,  Pro longed S h i f t s  i n  Wind D i r e c t i o n  
15.4 Personnel  I n  j u r y  
15.5 Evacuat ion P 1 an 
15.6 Emergency Serv ices  

APPENDICES 

Append ixA Procedures f o r  C leaning and D i s i n f e c t i n g  R e s p i r a t o r s  



T a b l e  1 Compounds D e t e c t e d  a t  Genera l  I n s t r u m e n t s  C o r p o r a t i o n ,  
H i c k s v i  l l e ,  New York, F a c i  1 i t y  

T a b l e  2 EPA A c t i o n  L e v e l  C r i t e r i a  

T a b l e  3 Equipment C a l i b r a t i o n  Log 

T a b l e  4 D a i l y  A i r  M o n i t o r i n g  Log 

FIGURES 

F i g u r e 1  S i t e L o c a t i o n M a p  

F i g u r e  2 We1 1  L o c a t  i ons  

F i g u r e  3 S i t e  Work Zones 



1.0 INTRODUCTION 

General Ins t rument  C o r p o r a t i o n  ( G I )  r e t a i n e d  BCM Eas te rn  I nc. (SCM) t o  
conduct a Remedial I n v e s t i g a t  ion1Feasi b i  1 i t y  Study (R I IFS)  a t  t h e  G I  
f a c i l i t y  i n  H i c k s v i l l e ,  New York. The purpose o f  t h e  Remedial I n v e s t  iga- 
t i o n  i s  t o  assess t h e  e x t e n t  and degree o f  groundwater and s o i  1 contami-  
n a t i o n  due t o  an underground waste s o l v e n t  s to rage  tank, and t o  assess 
t h e  env i ronmenta l  h e a l t h  s i g n i f i c a n c e  o f  t h e  con tamina t ion .  The o b j e c -  
t i v e  o f  t h e  F e a s i b i l i t y  Study i s  t o  i d e n t i f y  r e m e d i a t i o n  a l t e r n a t i v e s ,  
t a k i n g  i n t o  account a v a i l a b l e  techno log ies ,  costs ,  p u b l i c  h e a l t h  r i s k s ,  
and o t h e r  f a c t o r s .  The R I IFS w i l l  be c o n s i s t e n t  w i t h  t h e  requ i rements  o f  
t h e  New York Department o f  Env i ronmenta l  Conserva t ion  (NYDEC), t h e  Com- 
prehens i ve Env i ronmenta l  Response Compensation and L i a b i  1 i t y  A c t  
(CERCLA), and t h e  Superfund Amendments and R e a u t h o r i z a t i o n  A c t  (SARA). 



2.0 BACKGROUND INFORMATION 

2.1 SITE DESCRIPTION 

The General Ins t rument  Co rpo ra t i on  (GI )  f ac i  1  i t y  i n  H i c k s v i  1 l e ,  New York, 
i s  an a c t i v e  manufactur ing  p l a n t  l oca ted  on approx imate ly  11.5 acres on 
Long I s l a n d ,  New York (F i gu re  1 -1 ) .  T h i s  p l a n t  manufactures semicon- 
ductors ,  r ada r  systems, and e l e c t r o n i c  equipment, and has a  research  and 
des i gn 1  abor a t  o r  y. 

I n  1980, an underground waste so l ven t  s to rage  tank  was found t o  be leak -  
ing. The tank  and sur round ing  s o i l s  were subsequent ly  removed and two 
groundwater mon i t o r i ng  w e l l s  were i n s t a l l e d  downgradient o f  t h e  fo rmer  
tank s i t e .  Samples taken  f rom these  w e l l s  i n d i c a t e d  t h e  presence o f  
vo l  a t  i l e  o rgan ic  compounds, wh ich prompted t h e  i n s t a l  1  a t  i on  o f  f o u r  more 
mon i t o r i ng  w e l l s  i n  t h e  s p r i n g  o f  1986. 

A d d i t i o n a l  w e l l s  and s o i  1  sampl i ng  proposed i n  t h e  Remedi a1 I n v e s t i g a t i o n  
phase of t h e  RI IFS w i l l  f u r t h e r  c h a r a c t e r i z e  t h e  degree and e x t e n t  o f  
s o i l  and groundwater contaminat ion.  

2.2 PROJECT DESCRIPTION 

F i e l d  i n v e s t i g a t i v e  t asks  d u r i n g  t h e  R I  phase w i l l  i n c l ude  t h e  f o l l o w i n g :  

- I n s t a l  l a t i o n  o f  a ~ u r o x i m a t e l y  e i g h t  wa te r  t a b l e  m o n i t o r i n g  
w e l l s  a t  va r i ous  p o i n t s  around t h e  s i t e .  

- Two d e e ~  t e s t  bo r ings  (approximate1 y  200 f e e t  i n  dep th )  w i t h  
s o i l  sampling. One b o r i n g  w i l l  be conducted th rough  t h e  
former waste s o l v e n t  tank area w i t h  con t inuous  samul ing, 
w h i l e  t h e  o the r  b o r i n g  w i l l  be l o c a t e d  h y d r a u l i c a l l y  down- 
g rad ien t  o f  t h e  s i t e ;  bo th  w i l l  be sampled a t  approx imate ly  
10 - f oo t  i n t e r v a l s .  

- Four  s o i l  t e s t  bo r i ngs  ex tend ing  t o  t h e  water t a b l e  ( a ~ p r o x i -  
m a t e l y  70 f ee t )  i n  t h e  area o f  t h e  fo rmer  waste s o l v e n t  t ank  
w i  11 be sampled a t  10 - f oo t  i n t e r v a l s .  

- One t e s t  b o r i n g  ex tend ing  t o  t h e  wate r  t a b l e  ( app rox ima te l y  
70 f e e t )  through t h e  cen te r  of t h e  former t rea tment  lagoon 
w i l l  be sampled a t  approximate1 y  1 0 - f o o t  i n t e r v a l s .  
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3.0 HAZARD EVALUATION 

Contingencies advised in this Health and Safety Plan are based on ana- 
lyt ical results from. groundwater samples col lected from 1981 to 1987 at 
hydraul i call y downgradi ent we1 1 s W-1-75, W-2-120, W-5-78 and W-6-79, and 
upgradient wells J-3-72 and W-3-112. 

Table 1 lists those compounds reported to be above the detection limit of 
the analytical procedures used. These compounds and their associated 
health effects, in conjunct ion with the specific work tasks involved, 
formed the basis for the following site safety protocol. 

The installation of upgradient wells W-7 and W-8 (Figure 2) will be 
started under Level C respiratory protection, with continuous air 
monitoring. After establishing the total volatile organics present in 
the background air and in the breathing zone near intrusive work being 
conducted, the onsite Safety Specialist or designee may decide to upgrade 
or downgrade the level of respiratory protection. If no volatile 
organics are detected in the breathing zone after drilling has entered 
contaminated soils, respiratory protection may be downgraded to Level 0. 
Dermal protection, however will remain as prescribed during intrusive 
work in all areas. Level C and Level D respiratory protection equipment 
are descr i bed in Sect ion 7 .O. 

All intrusive work conducted in the area of the former lagoon, and former 
waste solvent storage tank, and downgradient of the waste solvent tank, 
wi 1 1  be initiated and conducted under Level C respiratory protect ion with 
continuous air monitoring. Respirator cartridges vust be changed at 
least twice each day, once in mid-morning and once after lunch before 
work is re-started. More frequent cartridge changes may be required at 
the discretion of the onsite Safety Special ist or designee or if there is 
any breakthrough (odor, etc. ) observed. 
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TABLE 1 

HAZARD SUMMARY OF COMPOUNDS DETECTED I N  GROUNDWATER 

I 
Chemical Name 

Groundwater* 
(mg / l )  

OSHA PEL/ 
ACGIH TLV P r i m a r y  Hazards 

Upgrad ien t  Downgr a d i e n t  
m 

10  ppm, 30 mg/m3 
10  ppm, 30 mg/m3 

BENZENE 

w CAS: 71-43-2 
I n h a l a t i o n  causes 
eye, nose, t h r o a t  
i r r i t a t i o n ,  CNS 
depress ion,  b l o o d  
changes. D i r e c t  con- 
t a c t  causes eye and 
s k i n  i r r i t a t i o n .  
Human carc inogen,  
causes leukemia.  
F 1 ammab 1 e . Odor 
t h r e s h o l d  20 ppm. 

0.5 ppm, 5 mg/m3 ( s k i n )  
0.5 ppm, 5 mg/m3 ( s k i n )  

C h l o r o f o r m - l i k e  o d o r .  
Non-flammable. T o x i c  
by  i n g e s t i o n  and s k i n  
a b s o r p t i o n .  I n h a l a -  
t i o n  o f  sma l l  amounts 
causes eye i r r i t a -  
t i o n ,  excess i ve  
s a l  i v a ,  and redden ing  
o f  t h e  f ace .  

BROMOFORM ND 
CAS: 75-25-2 

75 ppm, 350 mg/m3 CHLOROBENZENE 

CAS : 180-90-7 

I n h a l a t i o n  causes 
i r r i t a t i o n  t o  s k i n ,  
eyes, n a s a l  passage, 
CNS e f f e c t s ,  l i v e r  
damage. Flammable, 
F l a s h p o i n t  8 s 0 F .  
A l m o n d - l i k e  odo r .  

50 ppm, 240 mg/m3 ( c e i  1 i n g )  
10  ppm, 50 mg/m3 

Non-f  1 ammable. 
N a r c o t i c  b y  i n h a l  a- 
t i o n .  Suspect human 
ca rc inogen .  

CHLOROFORM N D 
CAS: 67-66-3 

m 

50 ppm, 300 mg/m3 ( c e i l i n g )  
50 ppm, 300 mg/m3 ( c e i  1 i n g )  

1.2-DICHLOROBENZENE NO 
W CAS: 95-50-1 

I n h a l a t i o n  can cause 
i n j u r y  t o  l i v e r  and 
k i d n e y s .  H i g h  concen- 
t r a t i o n s  cause CNS 
dep ress ion ,  i r r i t a t i o n  
t o  nose and eyes. 
Absorbea t h r o u g h  s k i n .  

1,3-OICHLOROBENZENE NO 
CAS: 541-73-1 

I 

None 

75 ppm, 450 mg/m3 

I r r i t a n t  t o  s k i n ,  
eyes, and r e s p i r a t o r y  
t r a c t .  

F l a s h p o i n t  150°F.  
I n h a l a t i o n  causes 
i r r i t a t i o n  t o  s k i n ,  
eyes, and r e s p i r a t o r y  
t r a c t .  M o t h b a l l -  
l i k e  odo r .  

1.4-OICHLOROBENZENE NO 
CAS: 106-46-7 

m 

m 
1,l-OICHLOROETHANE N D 

CAS: 75-34-3 
0.49-9.7 100 ppm, 400 mg/m3 

200 ppm, 810 mg/m3 
M o d e r a t e l y  t o x i c .  
Combust ib le .  I n h a l a -  
t i o n  causes CNS 
dep ress ion ,  i r r i t a t i o n  
t o ' e y e s ,  s k i n ,  and 
t h r o a t .  C o l o r l e s s  
l i a u i d  w i t h  a c h l o r o -  
fo rm-  1 i ke o d o r  



TABLE 1 (Con t i nued )  

I Groundwater* OSHA PEL 
Chemical Name ( d l  ACGIH TLV P r  imary  Hazards 

U p g r a d i e n t  Oowngradient 
m 

1,2-DICHLOROETHANE 1.4 ND 50 P P ~  
I CAS: 107-06-2 10  ppm, 40  mg/m3 

(I 

I 1,l-DICHLOROETHENE N D 
CAS: 75-35-4 

ETHYLBENZENE ND 
CAS: 100-41-4 

RETHYLENE CHLORIDE ND 
CAS: 75-09-2 

Pheno ls  

<0.1-27.30 5 ppm, 20 mg/m3 
5 ppm, 20 mg/m3 

<I-1,100 100 ppm, 435 mg/m3 
100 ppm, 435 mg/m3 

500 ppm 
100 ppm, 350 rng/m3 

0.69-1,500 100 ppm, 435 mg/m3 
100 ppm, 435 mg/m3 

66-1,020 5 ppm, 19 mg/m3 

F l a s h p o i n t  55 .4"F.  
C h l o r o f o r m  l i k e  
odo r .  T o x i c  b y  
i n h a l a t i o n ,  i n g e s t i o n ,  
and s k i n  a b s o r p t i o n .  
S t r o n g  i r r i t a n t  t o  
eyes and s k i n .  CNS 
depressant ,  suspec t  
ca rc inogen .  

Suspect  ca rc inogen .  
Cumu la t i ve  l i v e r  and 
k i d n e y  damage. I rr i- 
t a n t  t o  s k i n ,  mucous 
membranes; n a r c o t i c  
i n  h i g h  concen t ra -  
t i o n s .  

Sk in ,  eyes and r e s p i r -  
a t o r y  t r a c t  i r r i t a n t  
b y  i n h a l a t i o n  and i n -  
g e s t i o n .  FP 59"F, 
odo r  t h r e s h o l d  2.0 
PPm. 

N o n - f i m a b l e .  Odor 
d e t e c t i o n  25-50 ppm. 
Suspect ca rc inogen .  
I n h a l a t i o n  causes 
CNS e f f e c t s  and eye  
i r r i t a t i o n .  P ro longed  
s k i n  c o n t a c t  causes 
d e r m a t i t i s .  

Flammable. I n h a l a -  
l a t i o n  causes CNS 
e f f e c t s  ( d i z z i n e s s ,  
exc i t emen t ,  d r o w s i -  
ness ) .  Absorbed 
t h r o u g h  s k i n .  D i r e c t  
s k i n  and eye c o n t a c t  
may cause i r r i t a t i o n .  
P ro longed  s k i n  c o n t a c t  
may cause d e r m a t i t i s .  

F l a s h p o i n t  l 72 .4 "F .  
T o x i c  b y  i n h a l a t i o n ,  
i n g e s t i o n ,  and s k i n  
a b s o r p t i o n .  S t r o n g  
i r r i t a n t  t o  s k i n ,  
eyes, r e s p i r a t o r y  
t r a c t ,  l i v e r .  
Causes 1 i v e r  and 
k i d n e y  damage. 



TABLE 1 (Con t inued)  

Groundwater* OSHA PEL/ 
Chemical Name (mg / l )  ACGIH TLV 

Upgrad ien t  Downgradient 

P r i m a r y  Hazards 

TETRACHLOROETHENE 117-491 

TOLUENE 0.50-4.8 
CAS: 108-88-3 

TRANS-1.2-0 0.41-17.1 
DICHLOROETHENE 
CAS: 156-60-5 

1.1.1-TRICHLOROETHANE 1.1-6.15 
CAS: 71-55-6 

1,1,2 TRICHLOROETHANE 12.6-306 
CAS: 79-00-5 

TRICHLOROETHENE 10.5-306 
CAS: 79-01-6 

VINYL CHLORIDE ND 
CAS: 75-01-4 

100 ppm, 200 ppm c e i  1 i ng) 
50 ppm, 335 mg/m i " 

0.2-128 200 ppm 
100 ppm, 375 rng/m3 

<1-1.400 None 

350 ppm 1,900 mg/m3 
350 ppm 1,900 mg/m3 

10 ppm, 45 mg/m3 ( s k i n )  
10 ppm, 45 mg/m3 ( s k i n  

100 ppm 
50 ppm, 270 mg/m3 

1.0 ppm 
5 ppm, 10 mg/m3 

T o x i c  b y  i n h a l a t i o n  
and i n g e s t i o n .  Causes 
i r r i t a t i o n  t o  eyes, 
nose, t h r o a t ,  CNS 
e f f e c t s ,  f l u s h  f a c e .  
Suspect ca rc inogen .  
Non-flammable. P ro -  
longed c o n t a c t  can 
l e a d  t o  d e r m a t i t i s .  

Benzene- l i ke  odo r .  
F l a s h p o i n t  40°F. 
Suspect animal 
ca rc inogen .  
I n h a l a t i o n  causes 
CNS depress ion .  
R e s p i r a t o r y  i r r i -  
t a t i o n .  Pro longed 
c o n t a c t  causes s k i n  
i r r i t a t i o n .  

L i m i t e d  t o x i c o l o g i c a l  
a v a i l a b l e .  The l owes t  
c o n c e n t r a t i o n  i n  a i r  
t o  which humans have 
been exposed and p ro -  
duced a t o x i c  e f f e c t  = 
4,800 mg/m3/10m 

Non-f  1 ammable. 
I r r i t a n t  t o  s k i n ,  
eyes, and r e s p i r a t o r y  
t r a c t  b y  i n h a l a t i o n  
and d i r e c t  c o n t a c t .  
CNS depressant .  

Nonf 1 ammab 1 e 
C h a r a c t e r i s t i c  c h l o r o -  
f o r m - l i k e  odor .  
Absorbed b y  s k i n .  
I r r i t a n t  t o  s k i n  and 
eyes. 

Non-flammable. 
CNS depressant ,  s k i n  
and eye i r r i t a n t  b y  
i n h a l a t i o n  and d i r e c t  
c o n t a c t .  Suspect 
animal ca rc inogen .  

P o s i t i v e  human and 
animal ca rc inogen .  
I n h a l a t i o n  causes CNS 
e f f e c t s ,  abdominal 
pa in ,  G I  b l e e d i n g ,  
cyanos is ,  l i v e r  
damage. 

* Range i n  l e v e l s  o f  con tamina t i on  d e t e c t e d  i n  w e l l s  sampled f r o m  1981 t o  1986 
** ND = No de tec ted .  



4.0 PARTICIPANTS AND RESPONSIBILITIES 

4.1 PROJECT MANAGER - JOHN W .  FOWLER 

The Project Manager wi 1 1  be responsible for assigning qua1 if ied field 
personnel and coordinating the work with General Instrument and the 
drill ing contractor. 

4.2 PROJECT GEOLOGIST - JASON M. SCHINOLER 

The Project Geologist will be responsible for coordinating site activi- 
ties with General Instrument and the drilling contractor. The Project 
Geologist will also supervise the field investigation. This will include 
scheduling and determining boring locations. The Project Geologist 
and/or his designee will also be responsible for performing the duties of 
the Safety Specialist if Level D or C protection is utilized. 

4.3 PROJECT SAFETY SPECIALIST - MARY GLOWACKI 
The Safety Special ist wi 1 1  be responsible for implementing the site 
safety plan and for ensuring compliance with BCM's safety manual. At the 
site, the Safety Specialist or designee shall: 

Ensure that appropriate personal protect i ve equ ipment is 
avai lable and pro~erly used by BCM. Subcontractors wi 1 1  
sup~ly their own ~ersonal protective equipment. 

Ensure that all onsite personnel are aware of and follow 
the provisions of this plan, and are instructed in work 
practices, safety, and emergency ~rocedures. 

Conduct ons ite monitoring of personnel hazards (chemi ca1 
and physical) to determine the degree of hazards and estab- 
lish the proper level of protection required. 

Eva1 uate weather, topogra~hy, and potent i a1 physical and 
chemical hazards, and recommend any necessary mod if i cat i ons 
to the work plans and personal protection levels to ensure 
the safety and health of a1 1 project personnel. 

Yonitor the safety performance of a1 1 project personnel to 
ensure that proDer safety and health procedures are 
emp 1 o yed . 



4.4 SUBCONTRACTOR - DRILLING TEAM 

w The d r i  1 1  i n g  s u b c o n t r a c t o r  w i  11 s u p p l y  a  team, adequa te l y  t r a i n e d  and 
equipped w i t h  t h e  p r o p e r  s a f e t y  equipment, t o  conduc t  t h e  d r i l l i n g  opera-  
t i o n s .  BCM i s  n o t  r e s p o n s i b l e  f o r  s u b c o n t r a c t o r  s a f e t y  equipment; how- 
ever,  BCM w i l l  e n f o r c e  t h i s  S i t e  S a f e t y  P l a n  as it r e g a r d s  t o  a l l  o n s i t e  
pe rsonne l .  



5.0 SITE CONTROL 

5.1 DESIGNATION OF WORK ZONES 

A p r i m a r y  means of m a i n t a i n i n g  s i t e  c o n t r o l  i n  o rder  t o  ensure safe, 
e f f i c i e n t  work and t o  p reven t  m i g r a t i o n  o f  hazardous m a t e r i a l s  i n t o  
uncontaminated areas i s  t o  des ignate work areas. The work areas serve t o  
l i m i t  s i t e  access, c o n t a i n  gross contaminat ion,  o r o v i d e  s i t e  s e c u r i t y ,  
and p l ace  a  b u f f e r  zone between t h e  hazardous s i t e  and t h e  sur round ing  
environment. General cons ide ra t i ons  f o r  e s t a b l i s h i n g  t h e  work zones 
inc lude:  

1. The ex ten t  o f  t h e  cont aminat ion  encountered wh i l e  d r  i 1  1 i ng 

2. The probabi  1 i t y  o f  a i r bo rne  contam i n a t  i on  ( p r o p e r t  i e s  o f  
wastes ons i te ,  and wind speed and predominant d i r e c t  i on )  

3. T e r r a i n  

4 .  Locat  i on  o f  manufac tu r ing  operat  ions and p l a n t  personnel ,  
roadways, l o c a l  popu la t ion ,  and businesses 

T y p i c a l l y ,  t h r e e  work zones es tab l i shed :  an Exc lus i on  Zone, a  Contami- 
n a t i o n  Reduct ion  Zone, and a  Support Zone, which a re  d e f i n e d  i n  t h e  f o l -  
l ow ing  sec t ions  and c o n t r o l l e d  by t h e  S a f e t y  S p e c i a l i s t .  F i g u r e  3 i l l u -  
s t r a t e s  t h e  general  p r i n c i p l e s  o f  t h e  s i t e  work zones. 

5.2 EXCLUSION ZONE 

The Exc lus i on  Zone (EZ) w i l l  be es tab l i shed  o n s i t e  by t h e  Safety  S ~ e c i a l -  
i s t .  The EZ w i  11 be cordoned o f f  b y  p l a s t i c  t ape  s u p ~ o r t e d  b y  cones o r  
stakes. The area w i l l  be l a r g e  enough f o r  s a f e  movement o f  e s s e n t i a l  
personnel  and i s  intended t o  c o n t a i n  t h e  d r i  11 i n g  r i g  and an a rea  t h a t  
may be exposed t o  contaminated s o i l  and/or groundwater. On ly  personnel  
e s s e n t i a l  t o  t h e  comp le t ion  o f  t h e  p r o j e c t  w i l l  be p e r m i t t e d  t o  e n t e r  t h e  
Exc lus i on  Zone. A l l  personnel  i n  t h e  Exc lus i on  Zone w i l l  be r e q u i r e d  t o  
wear p r o t e c t i v e  equipment es tab l  ished b y  t h e  S a f e t y  Spec ia l  i s t ,  as o u t -  
l i n e d  i n  Sec t i on  7.0 
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5.3 CONTAMINATION REDUCTION ZONE 

The Contaminat ion Reduct i on  Zone (CRZ) serves as t h e  i n t e r f a c e  between 
t h e  Exc l  us ion  Zone (contaminated)  and suppor t  zone ( c l ean ) .  T h i s  t r a n s  i - 
t i o n  zone serves as a  b u f f e r  t o  f u r t h e r  reduce t h e  p r o b a b i l i t y  o f  t h e  
c l ean  zone becoming contaminated. It a l s o  p rov i des  add it i ona l  assurance 
t h a t  t h e  phys i ca l  t r a n s f e r  o f  contaminated substances on people  o r  equip-  
ment, o r  i n  t h e  a i r ,  i s  1  im i t ed  th rough  a  combinat ion o f  decontaminat ion,  
d i s t a n c e  between zones, a i r  d i l u t i o n ,  zone r e s t r i c t i o n s ,  and work func-  
t i o n s .  M a t e r i a l  suppl  i es  w i l l  be staged w i t h i n  t h e  Contaminat i o n  Reduc- 
t i o n  Zone (CRZ) t o  s e r v i c e  equipment and f o r  easy access by personnel  
w i t h i n  t h e  Exc lus i on  Zone. A1 1  veh ic les ,  equipment, and personnel  w i  11 
be t o t a l l y  decontaminated be fo re  l e a v i n g  t h i s  zone as ou t1  ined i n  Sect i on  
10.0. A l l  p r o t e c t i v e  c l o t h i n g  t h a t  i s  removed w i l l  be temporar i  l y  s t o r e d  
i n  t h e  CRZ o r  w i  11 be disposed o f  p r o p e r l y  i f  contaminated. 

5.4 SUPPORT ZONE 

Th is  p o r t i o n  o f  t h e  area i s  cons idered "c lean"  o r  uncontaminated. Sup- 
p o r t  equipment such as t h e  s a f e t y  van, equipment/suppl ies,  e t c .  w i 11 be 
l oca ted  here. The Support  Zone (SZ) s h a l l  be c l e a r l y  d e l i n e a t e d  t o  pre-  
vent a c t i v e  o r  pass ive  con tamina t ion  f r om t h e  work s i t e .  T h i s  area 
serves as t h e  e n t r y  and e x i t  p o i n t  f o r  personnel ,  equipment, and m a t e r i a l  
t o  and f rom t h e  work area. 



6.0 ACCESS AND DEPARTURE PROCEDURES 

Personnel required to enter into the Contamination Reduction Zone must 
sign in and be briefed by the Safety Special ist. Prior to entry, person- 
nel will be informed of current activities and the protect ion level 
requirements. Their signatures will signify their acknowledgement and 
affirm that they will follow the recommended minimum levels of protection 
specified by BCM. 

The following sign in/out formats are establ ished for BCM and non-BCM 
emp 1 oyees. 



-- 

BCM E m p l o y e e  Name 

GENERAL INSTRUMENT CORPORATION 
H I C K S V I L L E ,  NEW YORK, F A C I L I T Y  

PROJECT P A R T I C I P A N T S  S I T E  ENTRY LOG 

P u r p o s e  
f o r  E n t r y  D a t e  

T i m e  
I n  

T i m e  
O u t  



GENERAL INSTRUMENT CORPORATION 
HICKSVILLE, NEW YORK, FACILITY 

SITE ENTRY LOG 
(Non-BCM Employee) 

I have rev iewed t h e  h e a l t h  and s a f e t y  procedures prepared b y  BCM f o r  t h i s  
s i t e  and understand t he  i n f o rma t i on  presented i n  t h e  H e a l t h  and S a f e t y  
P lan (HASP). I agree t o  compl y  w i t h  t h e  s t a t e d  ool i c i e s  as s e t  f o r t h  i n  
these procedures. I recogn i ze  t h a t  t hey  are t h e  minimum l e v e l s  o f  p ro -  
t e c t i o n  r e q u i r e d  based on c u r r e n t  knowledge o f  t h e  s i t e .  H igher  l e v e l s  
of p r o t e c t i o n  may be used a t  my d i s c r e t i o n  f o l l o w i n g  n o t i f i c a t i o n  t o  t h e  
BCM o n s i t e  S a f e t y  Spec ia l  i s t .  I a l s o  unders tand t h a t  a1 1 s a f e t y  equip-  
ment must be supp 1 i ed by  my com~an y lo rgan  i z  a t  i on  and no t  th rough  
I do n o t  comply w i t h  t h e  BCM HASP, I w i l l  have t o  leave  t h e  s i t e .  

P r i n t e d  Name Organ i z  a t  i on  S igna tu re  

BCM. I f  

Date 



7.0 LEVELS OF PROTECTION - B, C, AND D 

The f o l l o w i n g  cons ide ra t i ons  w i l l  d e f i n e  whether Leve l  B y  Leve l  C, o r  
Leve l  D p r o t e c t i o n  w i l l  be used. 

1. For p a r t i c i p a n t s  who a re  upwind o f  t h e  Exc lus i on  Zone 
( F i g u r e  3) and who are n o t  r e q u i r e d  t o  e n t e r  t h e  work area, 
~ e v e l  D p r o t e c t  i o n  i s  expected t o  be adequate (see Sect i o n  
'8.3.3). 

2. For  p a r t i c i p a n t s  who are w i t h i n  t h e  Exc lus i on  Zone, Leve l  C 
o r  Leve l  B  p r o t e c t i o n  w i  11 be requ i r ed .  Leve l  C equipment 
w i l l  be donned i f  o rgan ic  vapors g r e a t e r  than  background 
l e v e l s  are de tec ted  i n  t h e  b r e a t h i n g  zone. Leve l  B  w i  11 be 
cons idered i f  m o n i t o r i n g  ins t ruments  r evea l  g r e a t e r  t han  5 
ppm readings o f  sus ta ined  t o t a l  organ i c  vapors above back- 
ground i n  t h e  b r e a t h i n g  zone. Otherwise, Leve l  C w i l l  p ro -  
v i d e  adequate p r o t e c t i o n .  

3. For  p a r t i c i p a n t s  who must be p resen t  d u r i n g  s o i l  sampl i n g  
o r  e a r t h  p e n e t r a t i o n  o f  any k ind,  o r  f o l l o w i n g  such opera- 
t i o n s  where excess ive vapors o r  dus ts  remain, Leve l  C may 
be requ i r ed .  The Sa fe t y  S p e c i a l i s t  w i l l  make t h i s  
de te rmina t  ion. 

NOTE: The d i s t i n c t i o n  between Leve l s  By C and D w i l l  be based 
on r e s p i r a t o r y  ~ r o t e c t i o n  requi rements .  S e l f - c o n t a i n e d  
b rea th i ng  apparatus (SCBA) o r  pressure-demand a i r 1  i ne 
r e s p i r a t o r s  w i l l  r ep l ace  a i r - p u r i f y i n g  r e s p i r a t o r s  when 
Leve l  B  i s  p resc r ibed .  

7.1 GLOVES 

White s u r g i c a l - t y p e  PVC g loves w i l l  be worn under green n i t r i l e  g loves 
f o r  work t h a t  e n t a i l s  pro longed con tac t  w i t h  p o t e n t i a l l y  contaminated 
s o i l ;  f o r  added d u r a b i l i t y ,  t h e  heavy b l ack  neoprene-imoregnated g l ove  
w i l l  be worn i n  a d d i t i o n  t o  t h e  PVC and n i t r i l e  gloves. 

7.2 DISPOSABLE SPLASH SUIT 

The ~ o l y c o a t e d  ( y e l l o w )  Tyvek sp lash s u i t  w i  11 be worn, as a  minimum, bv 
a1 1 personnel  i n  t he  work zone. 



7.3 BOOTS 

D i s p o s a b l e  b o o t i e s  w i  1 1  be worn ove r  s t e e l - t o e d  work shoes a t  a1 1 t i m e s  
i n  t h e  E x c l u s i o n  Zone. 

7.4 EYE PROTECTION 

S a f e t y  g l a s s e s  w i t h  s i d e  s h i e l d s  o r  gogg les  w i l l  be worn whenever r e s p i -  
r a t o r y  p r o t e c t i o n  i s  n o t  r e q u i r e d  ( L e v e l  D). 

Eye p r o t e c t i o n  w i  11 be a f f o r d e d  t h r o u g h  t h e  use o f  f u l l - f a c e  a i r  p u r i f y -  
i n g  r e s p i r a t o r s  o r  a i r l i n e  r e s p i r a t o r s .  

7.5 

Hard 
must 

7.6 

HEAD GEAR 

h a t s  w i l l  be r e q u i r e d  o f  a l l  pe rsonne l  i n  t h e  E x c l u s i o n  Zone and 
meet ANSI 284.1-1969 s p e c i f i c a t i o n s  f o r  p u n c t u r e  r e s i s t a n c e .  

RESPIRATORY PROTECTION 

The r e s p i r a t o r y  p r o t e c t i v e  dev i ces  used a t  t h i s  s i t e  w i l l  be a i r l i n e  
r e s p i r a t o r s  ( L e v e l  6 )  and/or  a i r - p u r  if y i n g  r e s p i r a t o r s  ( L e v e l  C )  . The 
l e v e l  o f  r e s p i r a t o r y  p r o t e c t  i o n  app l  i e d  w i  11 be based upon f i n d i n g s  
d e r i v e d  from t h e  use of HNu Systems P h o t o i o n i z a t  i o n  D e t e c t o r  (HNu P I -101)  
and/or  C e n t u r y  Systems Organ ic  Vapor A n a l y z e r  (OVA-128). As an a l t e r n a -  
t i v e  t o  t h e  HNu, PI-101, a  Photovac TIP, may be used. 

The d e c i s i o n  t o  upgrade o r  downgrade l e v e l s  o f  r e s p i r a t o r y  o r o t e c t i o n  i s  
based on an a i r b o r n e  c o n c e n t r a t i o n  l e v e l  t h a t  exceeds t h e  p r e d e t e r m i n e d  
" a c t i o n  l e v e l . "  

Based on t h e  chemica ls  suspected t o  be o n s i t e  ( T a b l e  l ) ,  t h e i r  t o x i c i t y ,  
a n t i c i p a t e d  exposure, and p r i o r  s i t e  exper ience,  t h e  a c t i o n  l e v e l  o f  5  
ppm as d e s c r i b e d  below w i  11 a c t  as a  t r i g g e r  f o r  u p g r a d i n g  o r  downgrad ing 
r e s p i r a t o r y  p r o t e c t i o n  between L e v e l s  B  and C.  L e v e l  D usage w i l l  be 
dec ided  as d e s c r i b e d  i n  Sec t  i o n  3.0. 

I f  s u s t a i n e d  o r g a n i c  vapor  c o n c e n t r a t i o n s  d e t e c t e d  b y  t h e  HNu o r  OVA 
exceeds 5 ppm above background l e v e l s  i n  t h e  b r e a t h i n g  zone, p r e s -  
sure-demand a i r l i n e  ( s u p p l i e d  a i r )  r e s p i r a t o r s  w i l l  be w a r r a n t e d  ( L e v e l  B 
P r o t e c t i o n ) .  I n  t h e  even t  o f  an o r g a n i c  vaDor l e v e l  e x c u r s i o n  g r e a t e r  
t han  5 ppm above background i n  t h e  b r e a t h i n g  zone, t h e  S a f e t y  S p e c i a l i s t  
o r  des ignee w i  11 m o n i t o r  t h e  ~ e r s  i s t e n c e  of t h e  l e v e l s  as o t h e r  non-es- 
s e n t i a l  personne l  r e t r e a t  a  s a f e  d i s t a n c e  (vapor  l e v e l s  be lo t i  5 ppm above 
background).  I f  l e v e l s  ~ e r s i s t  above 5  ppm above background i n  t h e  
b r e a t h i n g  zone, a i r l i n e  r e s p i r a t o r s  w i l l  be war ranted.  



The switching of levels of protection will be at the discretion of the 
Safety Specialist or designee. If long-term organic vapor levels are 
less than 5 ppm above background level, level of protect ion C wi 1 1  be in 
effect using full-face air-purifying respirators with organic vaporlacid 
gaslhigh-efficiency particulate cartridges. 

Respiratory specifications are as follows: 

1. LEVEL B - RESPIRATORY PROTECTION: 
NIOSH-approved self -contained breathing apparatus (SCBA) 

NIOSH-approved pressure-demand airline respirator 

LEVEL C - RESPIRATORY PROTECTION: 
NIOSH-approved full-face air-purifying respirator, with 
organic vaporlaci d gaslh igh-eff iciency cartridges 

NOTE: Failure of the air supply system will prompt immediate 
cessation of all onsite activities that require the use 
of Level B protection. 



8.0 GENERAL REQUIREMENTS FOR ENTRY INTO CONTAMINATED ZONES 

Befo re  proceeding downrange i n t o  t h e  Exc l  us i on Zone, a1 1 personne 1 s h a l l  
comply w i t h  t he  f o l l o w i n g  requi rements :  

1. Have s a t i s f i e d  t h e  medical  su r ve i  1 lance requi rements  o f  t h e  
Superfund Amendment Reau tho r i za t i on  Act  (SARA) o f  1986 as 
l i s t e d  i n  29 CFR P a r t  1910 

2. Have had app rop r i a t e  t r a i n i n g  

3. Have rev iewed t h e  HASP and are f u l l y  aware of t he  r e q u i r e -  
ments i n  t h e  ~ l a n  

4. Dressed ou t  i n  accordance w i t h  the  t a s k - s p e c i f  i c  p l ans  

5. Have n o t i f i e d  t h e  Sa fe t y  S p e c i a l i s t  o r  designee 

6. Have signed t h e  access and depa r t u re  l o g  as 1  i s t e d  i n  
Sec t i on  6.0. 

A l l  personnel  e n t e r i n g  areas and per fo rming  t a s k s  t h a t  r e q u i r e  Leve l  C o r  
B r e s p i r a t o r y  p r o t e c t  i on  s h a l l  : 

1. Be r e s p i r a t o r  f i t - t e s t e d  

2. Be c l e a n l y  shaven 

3. Have been t r a i n e d  i n  r e s p i r a t o r y  p r o t e c t i o n  

4. Nork i n  a  minimum o f  a  two-person team w i t h  a  l i n e - o f - s i g h t  
t o  a  t h i r d  person 

8.1 SITE ENTRY AND EXIT PROCEDURES 

8.1.1 S t a r t u p  

1. Team b r i e f i n g  t o  r ev i ew  in tended d a i l y  ope ra t i ons  and 
s a f e t y  procedure update. 

2. D a i l y  check o f  a l l  mon i t o r i ng  and s a f e t y  equipment. 

3. Personnel dress ou t  and team proceeds downrange. 

4. E n t r y  t ime  and personnel  are logged. 



5. The Safety Specialist reviews site conditions and initiates 
appropriate monitoring. 

6. All downrange time for Level B activities will be monitored 
by the Safety Specialist. 

8.1.2 Shutdown 

1. All personnel exit from the Exclusion Zone and 
decontaminate. 

2. All personnel logged out by the Safety Specialist. 

3. Ensure that the site and a1 1 equipment are secured. 

8.2 VISITOR PROTOCOL 

All visitors who proceed downrange in the Exclusion Zone must comply with 
the following requirements: 

1. Visitors must 
agree to comp 

2. Visitors will 

3. Visitors must 

have reviewed the site-specif ic HASP and must 
ly with the policies set forth in this plan. 

be 1 imited to Level D work areas. 

be escorted by onsite personnel. 

4. The Safety Special ist must be not if ied prior to site entry. 

ACTION LEVELSIGENERAL PERSONAL PROTECTION GUIDELINES 

Instantaneous reading devices (OVA, HNu, TIP) will be used onsite to 
provide a continuous update of the levels of volatile organics. If 
sustained non-methane organic vapor concentrations detected by the OVA 
and HNu exceed 5 pprn above background levels in the breathing zone, the 
Safety Specialist or designee will monitor the persistence of the levels 
as other non-essential personnel retreat a safe distance. If levels 
persist above 5 pprn above background in the breathing zone, the Safety 
Special ist wi 1 1  advise the appro~riate course of act ion. The switching 
from level of protect ion C to 8, or vice versa, will be at the discretion 
of the Safety Specialist. If long-term organic vapor levels are less 
than 5 ppm above background, level of protection C will be put into 
effect using full-face air-purifying respirators. Table 2 1 ists the EPA 
Action Level Criteria for monitoring instrumentation. Protocol for Level 
6 ,  C, or D implementation follows. 



TABLE 2 

EPA ACTION LEVEL CRITERIA 

M o n i t o r i n g  
I n s t r u m e n t  Hazard 

A c t i o n  
Leve l  A c t i o n  

Exp los ime te r  E x p l o s i v e  < lo% LEL 
Atmosphere 

10%<LEL<25% 

>25% LEL 

Oxygen Meter  Oxygen Leve l  >19.5% 

< l9 .5% 

Organ ic  Vapor Organ ic  1) Depends on spec ies  
Analyzer(0VA) Vapors 

2) T o t a l  response mode 

HNu photo-  Organ ic  vapors /  1 )  Depends on spec ies  
i o n i z e r  Gases 

2 )  T o t a l  response mode 

Complete t h e  i n s p e c t i o n .  

Complete t h e  i n s p e c t i o n ,  
w i t h  c o n t i n u o u s  m o n i t o r -  
i n g .  

EXPLOSION Hazard; 
evacuate  t h e  area.  

Complete t h e  i n s p e c t i o n .  

Complete t h e  i n s p e c t i o n ,  
w i t h  SCBA and con t inuous  
m o n i t o r i n g .  

Upgr adeldowngr ade 1 eve 1 
o f  pe rsona l  p r o t e c t i o n ,  
as necessary  

Upgrade/downgrade 1 eve1 
o f  p e r s o n a l  p r o t e c t i o n ,  
as necessary  



8.3.1 Leve l  B  

- Per fo rming  i n i t i a l  t asks  i n  areas o f  u n i d e n t i f i e d  suspected 
wastes 

- Vapor concen t ra t i ons  o f  unknown compounds t h a t  exceed t h e  
a c t i o n  l e v e l  o f  5  ppm above background 

- Oxygen-de f i c ien t  atmospheres ( l e s s  than  19.5 percen t  oxygen) 

- I n  t h e  event  o f  a  h i g h  o rgan ic  vapor excu rs i on  w h i l e  per fo rm-  
i n g  o n s i t e  t asks  

Level  B R e s p i r a t o r y  P r o t e c t  ion:  

NIOSH-approved SCBA 
NIOSH-approved pressure-demand a i r l i n e  r e s p i r a t o r  

Leve l  C 

- Donned d u r i n g  performance o f  t asks  i n  des ignated contaminated 
zones as s p e c i f i e d  i n  t h e  Task-Spec i f i c  P lans  

Level  C R e s p i r a t o r y  P r o t e c t  ion:  

NIOSH-approved, f u l l - f a c e ,  a i r - p u r i f y i n g  r e s p i r a t o r ,  w i t h  
o rgan ic  vapor /ac id  gas /h i gh -e f f  i c i e n c y  p a r t  i c u l  a t e  c a r t r i d g e s  

Leve l  D (No R e s p i r a t o r y  P r o t e c t i o n )  

- For tasks  t h a t  do n o t  d i s t u r b  o n s i t e  f e a t u r e s  
- I n  suppor t  and c l ean  areas 
- I f  o rgan i c  vapor concen t ra t i ons  i n  t h e  b r e a t h i n g  zone remain 

a t  background l e v e l  s  

8.3.4 Exp los i ve  Atmospheres 

- Greater  than 10 percent  o f  t h e  Lower E x p l o s i v e  L  i m i t  (LEL) 
and l e s s  t han  25 percen t  o f  t h e  LEL, as recorded  b y  an 
exp los imeter;  complete t h e  inspec t  i on  w i t h  con t  inuous 
mon i to r ing .  

- Greater  than 25 percen t  o f  t h e  LEL; secure and evacuate t h e  
work area u n t i l  t h e  area can be a i r e d  out ,  and t h e  LEL drops 
be1 ow 10 percent .  



8.3.5 Oxygen-Def ic ient  A tmos~he res  

- Less than  19.5 percen t  ( by  volume) oxygen atmosphere r e q u i r e s  
upgrad ing t o  Leve l  B r e s p i r a t o r y  p r o t e c t i o n .  

8.4 PERSONAL HYGIENE REQUIREMENTS 

A l l  personnel  whose r e s p o n s i b i l i t i e s  i nvo l ve  o n s i t e  a c t i v i t i e s  w i l l  com- 
p l y  w i t h  BCM's p o l i c y  p e r t a i n i n g  t o  personal  hygiene. The f o l l o w i n g  
guide1 ines are es tab l  ished as an i n t e g r a l  p a r t  o f  t h i s  p o l  i c y :  

- Ea t ing ,  d r i nk i ng ,  smoking, and chewing gum o r  tobacco a re  
p r o h i b i t e d  i n  any contaminated area. 

- Hands and f ace  must be t ho rough l y  washed upon l e a v i n g  t h e  
work area. 

- F a c i a l  h a i r  t h a t  may i n t e r f e r e  w i t h  t he  r e s p i r a t o r  mask-to- 
f ace  seal  i s  no t  al lowed. 

- Contact  w i t h  contaminated s u r f  aces o r  su r faces  suspected o f  
be ing  contaminated should be avoided w h i l e  unprotected.  

- Medic ine and a lcoho l  can p o t e n t i a t e  t h e  e f f e c t s  f r om  exposure 
t o  some t o x i c  chemicals.  Personnel  r e c e i v i n g  med i ca t i on  
should  i n d i c a t e  t h i s  f a c t  t o  t h e  S a f e t y  S p e c i a l i s t  o r  
des i gnee. 



9.0 SAFETY PROCEDURES 

9.1 DRILLING SAFETY 

Prior to drilling, adequate site clearing and leveling 
should be performed to accommodate the drill rig and sup- 
plies, and provide a safe working area. 

All onsite personnel should stand clear of the drill rig 
immediately prior to and during startuo of the engine. 

Organic vapor monitoring w i 1 1  be conducted continuously in 
the workers' breathing zone during drilling operations. 

If Level B (airl ine respirators) is uti 1 ized, particular 
attention should be given to the airl ine hose in order to 
ensure that workers do not trip on the hose and that the 
hose does not become entangled or severed by moving parts. 

Immediately following the completion of drilling opera- 
t ions, the entire work area will be monitored to determine 
if vapor concentrations have returned to background 
levels. If elevated levels are detected, the source will 
be determined and the appropr i ate act ion w i 1 1 be taken. 



10.0 DECONTAMINATION (LEVELS B y  C, AND D) 

10.1 STAGE I 

A l l  p r o t e c t i v e  c l o t h i n g  shou ld  be removed and d isposed o f  i n  t h e  appro- 
p r i a t e  c o n t a i n e r .  Due t o  t h e  n a t u r e  o f  t h e  t a s k s  invo lved ,  a  t o t a l l y  
d i s p o s a b l e  o u t f i t  has been s e l e c t e d  t o  s i m p l i f y  t h e  decon tamina t ion  
procedure.  

10.2 STAGE I 1  

Stage I 1  decon tamina t ion  w i l l  c o n s i s t  o f  t h e  f o l l o w i n g  s teps:  

Remove gross q u a n t i t i e s  o f  mud and d i r t  f r o m  o v e r b o o t s  w i t h  
scrapers .  

Wash mud and d i r t  f r o m  g l o v e s  w i t h  d e t e r g e n t  s o l u t i o n ;  t h e n  
use a  brush t o  wash mud and d i r t  f r o m  overboots .  

Clean a i r 1  ines ( ~ e v e l  B ) ,  t r u c k  t i r e s ,  e t c .  w i t h  d e t e r g e n t  
s o l u t i o n .  

Remove overboots  and p l a c e  i n  p l a s t i c  t r a s h  bag f o r  f u r t h e r  
decontaminat ion o r  r e - e n t r y .  

Remove g loves  and p l a c e  i n  p l a s t i c  bag w i t h  ove rboo ts .  

Remove Tyvek c o v e r a l l s  and p l a c e  them i n t o  des igna ted  con- 
t a i n e r s  f o r  d i s p o s a l  ( o r  reuse  i f  same-day r e - e n t r y  i s  
a n t i c i p a t e d ) .  A1 1  contaminated equipment ( c o v e r a l  l s ,  
gloves, e t c . )  w i l l  be d isposed o f  o n s i t e  i n  accordance w i t h  
t h e  S a f e t y  S p e c i a l i s t ' s  g u i d e l i n e s .  

Remove r e s p i r a t o r  ( L e v e l  B o r  C )  and oroceed t o  Stage I I 1  
decont am i n a t  ion.  

10.3 STAGE I 1 1  

Stage I 1 1  decontaminat ion w i l l  c o n s i s t  o f  t h e  f o l l o w i n g  s teps:  

1. Hang r e s p i r a t o r  ( L e v e l  B o r  C) on r a c k .  

2 .  Wash hands and f a c e  w i t h  soao and water.  



3. I f  r e s p i r a t o r  i s  g r o s s l y  contaminated o r  work i s  completed 
f o r  t h e  day, remove c a r t r i d g e s  o r  r e g u l a t o r ,  and c l e a n  and 
d i s i n f e c t  t h e  r e s p i r a t o r  u s i n g  t h e  normal p rocedure  
(At tachment A). I f  t h e  r e s p i r a t o r  i s  no t  contaminated and 
same-day r e - e n t r y  i s  planned, w ipe down t h e  r e s p i r a t o r  w i t h  
equipment wipes prov ided.  P 1 ace r e s p i r a t o r  i n  c l e a n  bag 
and proceed t o  c l e a n  area. 



11.0 MONITORING EQUIPMENT 

11.1 TYPE OF EQUIPMENT 

The a i r  m o n i t o r i n g  equipment l i s t e d  be lod  w i  11 be used t o  p r o v i d e  i ns tan -  
taneous readings of t he  l e v e l s  o f  v o l a t  i l e  o rgan i c  compounds p resen t  i n  
t he  b r e a t h i n g  zones o f  s i t e  personnel ,  and a long t h e  pe r ime te r  o f  t h e  
f a c i l i t y  p rope r t y .  I n  add i t i on ,  t h e  HNu w i l l  be used t o  screen s o i l  
samples. 

HNu Photo i on  i z a t  i on  Analyzer,  Model P I  101, 
HNu Systems, I nc .  ( w i t h  11.7eV lamp) 

P o r t a b l e  Organic  Vapor Anal  yzer, Model OVA-128, 
Cen tu ry  Systems 

A l t e r n a t e :  

TIP Pho to ion  i z a t  i on  De tec to r ,  Model #lo510 
Photovac I n t e r n a t i o n a l ,  Inc .  

When us i ng  t h e  OVA, t h e  GC mode w i l l  be used a l t e r n a t e l y  w i t h  t h e  PID 
mode t o  d i f f e r e n t i a t e  between t h e  presence o f  methane and o t h e r  
non -spec i f i ed  v o l a t i l e  o rgan i c  compounds. 

The c a l i b r a t i o n  of a l l  a i r  mon i t o r i ng  dev ices w i l l  be checked b e f o r e  and 
a f t e r  each day 's  use. C a l i b r a t i o n  i n f o rma t i on  and d a i l y  a i r  m o n i t o r i n g  
r e s u l t s  w i l l  be ma in ta ined  on a  d a i l y  logs  (Tab les  3 and 4, r e s p e c t i v e l y ) .  

11.2 MONITORING PROTOCOL 

1. Check and r e c o r d  c a l i b r a t i o n  a t  day 's  s t a r t .  

2. Ons i t e  - p r i o r  t o  d r i l l i n g ,  determine and r e c o r d  background l e v e l s  
us i ng  bo th  HNu and OVA. A i r b o r n e  VOC l eve l s ,  weather cond i t i ons ,  and 
p r e v a i l i n g  wind d i r e c t i o n  and speed should  a l l  be noted. 

3. Repor t  pe r ime te r  VOC l e v e l s  p e r i o d i c a l l y .  

4. Check and reco rd  b r e a t h i n g  zone l e v e l s  p e r i o d i c a l l y  d u r i n g  d r i l l i n g  
and sampl ing.  

5. Check and reco rd  source l e v e l s  w i t h  HNu (i .e., sampl i n g  sooon, bore- 
hole,  e t c . ) .  

6. Check and r e c o r d  c a l i b r a t i o n  a t  day 's  end. 





T A B L E  4 

GENERAL INSTRUMENT COMPANY 

A I R  M O N I T O R I N G  D A T A  LOG 

DATE : 

SAMPLER : 

EQUIPMENT NO. : 

S c a n  N o .  L o c a t i  o n  T i m e  R e a d  i ng ( ppm) 



12  .O . FIRST AID EQUIPMENT 

Standard F i r s t  A i d  K i t :  Manufactured by F i s c h e r  S c i e n t i f i c  

B lanke ts  ( 2 )  
Bandages 
Compresses 
Bandai ds 
I o d  i ne 

Tourn i quet 
Ammonia i n h a l a n t s  
Gauze 
Absorbent Co t t on  
Eye wash s o l u t i o n  ( I s o t o n i c )  ( 4  oz.)  

Eye wash s t a t  ion: Manufactured by  Nor ton Company, Safety  Produc ts  D i  v. 
Volume: 32 oz. ( I s o t o n i c )  



13.0 MEDICAL SURVEILLANCE 

A l l  p r o j e c t  p a r t i c i p a n t s  must e x h i b i t  good h e a l t h  and must possess a  
d o c t o r ' s  c e r t i f i c a t i o n  o f  adequate f i t n e s s  b y  means o f  a  c u r r e n t  annual 
p h y s i c a l  examinat ion.  A t  a  minimum, t h e  examinat ion must meet t h e  
requ i rements  o f  t h e  Superfund Amendment R e a u t h o r i z a t i o n  Act  (SARA) of 
1986 as 1  i s t e d  i n  29 CFR P a r t  1910. 



14.0 EMPLOYEE TRAINING 

A1 1 project participants must have completed 40 hours of hazardous waste 
training mandated in Sect ion 128(e) of the Superfund Amendment Reauthor i - 
zation Act (SARA). In addition to having fulfilled the 40-hour training 
program prior to working onsite, all project ~articipants will receive 
site-specific training before work begins. Workers will be briefed on 
the proper use of protective equipment, safety zone configurations, 
decontamination procedures, act ion levels re1 at i ve to contaminant detec- 
tion, and the emergency contingency plan. 



15.0 EMERGENCY CONTINGENCY PLAN 

If an incident occurs that requires declaration of an emergency, a1 1 per- 
sonnel w i 1 1  assemble at the decontamination stat ion for instruct ion. The 
BCM office will be notified of the incident as soon as is practicable. 
Arrangement for decontamination, evacuation, and/or trans~ort w i 1 1  be 
made at that time. 

15.1 NOTIFI CATION/REPORT ING PROCEDURES 

In the event of an emergency, Charles Gorsch, GI Plant Engineer, will be 
notified as soon as possible as to the nature of the incident (gas 
release, injury, etc.) and the need for further action. 

ACUTE VAPOR RELEASES 

If significant levels (greater than 5 ppm above background levels) of 
persistent organic vapors are detected in the breathing zone, a1 1 onsite 
personnel will don Level €3 protect ion (air1 ines) upon not if ication by the 
Safety Special ist. The Project Geologist and Safety Special ist or desig- 
nee wi 1 1  determine a1 1 ons ite pol icies regarding personnel protect ion and 
mitigation schemes, such as closing the boring to lessen the escape of 
concentrated vapor. Should concentrated vapor release endanger the pub- 
lic, Emergency Services (Section 15.6) will be notified at once. 

15.3 SIGNIFICANT, PROLONGED SHIFTS IN WIND DIRECTION 

Significant shifts are those conditions in which wind carries detectable 
levels of contaminants beyond the boundaries of the Exclusion Zone and 
threatens unprotected plant personnel or the community. In the event of 
such an occurrence, a1 1 act ivit ies wi 1 1  be suspended and the boring w i 1 1  
be filled at once if acute vapor release persists. 

15.4 PERSONNEL INJURY 

In the event of an injury, all personnel will assemble at the decontami- 
nation zone. If the injured person is immobile, one or more persons 
shoi~ld remain nearby to provide any necessary first aid. If medical help 
is needed, the Safety Specialist or Project Geologist will summon the 
appropr i ate ass i stance as out 1 i ned be1 ow, or transport as necessar v. The 
extent of decontamination of any injured personnel and those coming to 
his or her aid is a judgement that must be made on a case-by-case basis 
and is the responsibi 1 ity of the Safety Special ist or his/her designee. 
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Whi le  o n s i t e  a c t i v i t y  i s  i n  progress,  a t  l e a s t  one q u a l i f i e d  person w i l l  
be a v a i l a b l e  a t  a l l  t i m e s  t o  a d m i n i s t e r  f i r s t  a id ,  i n c l u d i n g  CPR. 

m 

EVACUATION PLAN 

I n  t h e  event o f  an o n s i t e  evacuat ion,  t h e  f o l l o w i n g  p l a n  would be p u t  
i n t o  e f f e c t :  

- A s i g n a l  c o n s i s t i n g  o f  f i v e  1-second b l a s t s  o f  v e h i c l e  o r  a i r  
horn w i l l  be used. 

- A l l  personnel  w i l l  immedia te ly  evacuate downwind areas and 
r e p o r t  t o  t h e  decontaminat ion area f o r  f u r t h e r  i n s t r u c t i o n .  

EMERGENCY SERVICES 

I n  t h e  event  o f  an emergency, t h e  a p p r o o r i a t e  General  I n s t r u m e n t  Corpora- 
t i o n  personnel  and emergency s e r v i c e s  should  be n o t i f i e d  as needed. 



Contact  I- i s t :  

H i c k s v i l l e  P o l i c e  Department, 2nd P r e c i n c t  516-364-0500 

H i c k s v i  1 le ,  F i r e  Department 516-933-6444 

Contact  F i r e  D e ~ a r t m e n t  f o r  Ambulance 

Massapequa H o s p i t a l  
Seaford, NY 

General Ins t ruments  Corpora t ion  
Char les  Gorsch 
P 1 ant Eng i neer 

BCM Eastern I n c .  215-825-3800 
Doug Muel l e r ,  CIH - S a f e t y  D i r e c t o r  
A lan M. Robinson - V ice  Pres iden t ,  Ea r t h  Resources 

D i v i s i o n  
John M. Fowler  - P r o j e c t  Manager 

D i r e c t  ions t o  Massapequa H o s p i t a l  : 

Take Long I s l a n d  Expressway (Eas t )  t o  135 Seaford Oys te r  Bay South. Take 
135 Seaford Oys te r  Bay South t o  Southern S t a t e  Parkway (Eastbound).  Get 
o f f  a t  e x i t  29 North.  Turn l e f t  a t  1 s t  t r a f f i c  l i g h t .  Turn l e f t  again 
a t  next  l i g h t .  W i l l  see h o s p i t a l .  
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ATTACHMENT A 

PROCEDURE FOR CLEANING AND DISINFECTING RESPIRATORS 

1. Remove c a r t r i d g e s  ( i f  o f  t h e  a i r - p u r i f y i n g  t y p e )  and p u t  i n  c o n t a i n e r  
prov i ded. 

2. Remove r e g u l a t o r  o f  a i r l i n e  r e s p i r a t o r .  

3 . '  Remove any gross con tamina t ion  w i t h  wa te r  and paper towels ,  t a k i n g  
c a r e  not  t o  sc ra t ch  t h e  p l a s t i c  lens. 

4. M ix  70 m l  o f  concen t ra ted  c l ean ing  s o l u t i o n  i n t o  3 g a l l o n s  o f  water  
i n  t h e  bucket prov ided.  

5. Soak r e s p i r a t o r  i n  s o l u t i o n  f o r  about 10 minutes (remove r e g u l a t o r  i f  
i r l  ine  r e s p i r a t o r ) .  

i p  r e s p i r a t o r  i n t o  r i n s e  bucket severa l  t imes. 

i nse  r e s p i r a t o r  w i t h  copious amounts o f  f r e s h  water  f r om  t h e  eye 
wash s t a t  ion. 

8. Shake excess water f r om  r e s p i r a t o r ,  d r y  w i t h  paper towels ,  ensure 
t h a t  e x h a l a t i o n  v a l v e  i s  c lean, dry,  and operable,  and p l a c e  i n t o  new 
p l a s t i c  bag. 
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APPENDIX D  

HEADSPACE ANALYSIS PROTOCOLS 

Headspace ana l ys i s  i s  a  f i e l d  ana l ys i s  used t o  determine t h e  presence o r  
absence o f  gross v o l a t i l e  o rgan ic  compounds (VOCs) i n  a  sample. An 
o rgan ic  vapor analyzer  (OVA) and/or a  p h o t o i o n i z a t  i on  d e t e c t o r  ( P I  D) i s  
used t o  scan f o r  r e l a t i v e  VOC concen t ra t ions  i n  t h e  headspace o f  a  j a r  
p a r t i a l l y  f i l l e d  w i t h  sample m a t e r i a l .  The f o l l o w i n g  p r o t o c o l  i s  used 
f o r  headspace analyses: 

- Each sample i s  separated i n t o  two p o r t  ions.  

- One p o r t i o n  i s  p l aced  i n t o  a  labora to ry -p repared  sample b o t -  
t l e  and p laced i n  a  c h i  1  l e d  environment f o r  t r a n s p o r t  t o  t h e  
1  aboratory .  

- The remainder i s  p laced  i n t o  a  j a r ,  t h e  mouth o f  which i s  
covered w i t h  aluminum f o i l  be fo re  r e p l a c i n g  t h e  cap. 

- The sample i s  a l lowed t o  warm t o  room temperature and g i v e n  
t i m e  f o r  VOCs, i f  present,  t o  c o l l e c t  t h e  headspace i n  t h e  
j a r  above t h e  sample. 

- The cap i s  then removed and t h e  sampl i n g  p o r t  o f  t h e  OVA 
and/or PID ins t rument  ( s )  i s  i nse r t ed  through t h e  f o i  1. The 
r e l a t i v e  VOC concen t ra t i on  i s  read  d i r e c t l y  f r om  t h e  
i nstrument ( s )  . 

Th i s  t e s t  i s  p r i m a r i l y  a  q u a l i t a t i v e  t e s t  used t o  determine t h e  p o s s i b l e  
presence o r  absence o f  g ross  VOC concen t ra t i ons  i n  s o i  1  samples. Lack o f  
a n a l y t i c a l  c o n t r o l s  and d i f f e r e n c e s  i n  t h e  scanning ins t ruments '  a b i l i -  
t i e s  t o  de tec t  va r i ous  compounds make q u a n t i t a t i v e  r e s u l t s  u n r e l i a b l e .  
However, r e l a t i v e  d i f f e r e n c e s  i n  concen t ra t i ons  de tec ted  may be used as a  
t o o l  i n  develop ing f u r t h e r  i n v e s t i g a t i v e  methods. 


