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TABLE 8 

FIELD INVESTIGATION MATRIX  

Air  
Sarnpl ing 

Surface 
Soil Sampling 

Proposecj, 
Location 

Subsurface 
Soil Sampling 

Monitoring 
Well 

Note: 
1 1 ~ 1 1  indicates act iv i ty  to b e  conducted 
11-11 indicates act iv i ty  not  to be conducted 

( ' I  See F igure  2 for  approximate location. 
( 2 )  Located on F igure  3 



Antimony 

Arsenic 

Beryll ium 

Cadmium 

Chromium 

Copper 

Lead 

Mercury  

Nickel 

Selenium 

Si lver  

Thall ium 

Zinc 

T A B L E  7 

PRIORITY  POLLUTANT METALS 



T A B L E  5 
GROUND LVATER QUALiTY D A T A  - 1 9 8 5  

(concentrat ioc !n  rng / I )  

Parameter 

Chloroethyiene 

Chloroethane 

Methylene Chloride 

Well 1 e l  2 Well 3 W e l l  4 

Freon 113 

I Tr ichloroethylene LT 0.001 LT 0.001 LT 0.001 LT 0.001 

I 
1 ,1,2,2-Tetrachloroethylene LT 0.001 LT 0.001 LT 0.001 LT 0.001 

Note: LT indicates less than 

I Source: I BM Corporation 



T A B L E  5 

SOIL QUALITY D A T A  - 1984 
Concentrat ion in m g l k g  wet weight  

S i x  Foot  Ethyl 
Acetate 

L T  1 
L T  1 

350 
90 

L T  1 
L T  1 
L T  1 

270 
300 

L T  1 
L T  1 

5 
800 

L T  1 
L T  1 
LT 1 

Below G r o u n d  Toluene 
1  9  
2 78 

Acetone 
L T  1 
L T  1 

170 . 
140 

L T  1 
L T  1 
L T  1 

260 
590 

L T  1 
L T  1 

15 
1,700 
L T  1 
L T  1 
L T  1 

Naptha 
-rn- 

L T  1 
L T  1 
L T  1 
L T  1 
L T  1 
L T  1 ' 

L T  1 
L T  1 
L T  1 
L T  1 
L T  1 
L T  1 
L T  1 
L T  1 
L T  1 

MEK 
L T  1 

T e n  Foot  
Below G r o u n d  

4 
5 

10 
15 . 
16 

F i f teen Foot  
Below G r o u n d  

4 
5 

10 I 

15 
16 

NOTE: MEK indicates Me thy l  E t h y l  Ketone 

I 
LT indicates Less T h a n  

SOURCE: F r i e n d  Labora tory ,  Inc. ,  A u g u s t  1984 
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TABLE 3 

S O I L  QUALITY DATA - 1983 
Concentration mgi kg, Wet Weight 

Soil C o m ~ o s i  te (1 ) Toluene Acetone MEK ~ % ! ~ l e  , Naptha ' A ~ @ $ ~ B Y '  - 

NOTE: MEK indicates Methyl Ethyl Ketone 
LT indicates Less Than 

SOURCE: RECRA Research Report, November 1983 

'B-1, S-1, S-2 represents a composite of Sample 1 and Sample 2 from 
Boring 1 .  Boring logs presented i n  Exhibit B provide information on soil 
characteristics and depths sampled. 



Soil Samples f rom 
Composite G r i d  -- 

Soil Sample Obta ined 
a t  Va r ious  Depths  as 
T a n k s  Were demoved 

Toluene Acetone 

NOTE: ND indicates Not Detected 
MEK indicates Me thy l  E t h y l  Ketone 

SOURCE: Friend Labora to ry ,  Inc . ,  March 7983 

MEK 
E t h y l  

Acetate 



T A B L E  1 

ZO!LIPC?UNDS ST-ORED I N  T A N K S  

N Y S  ( 1 )  Standard 
Flash point ( 2 )  

O F  

Toluene 

Me thy l  E t h y l  Ketone None 

l sopropanol  

E t h y l  Acetate 

Acetone 

Naptha  

None 

None 

None 

None 

TWA o d o r ( "  T o x i c i t y  ( 2 )  
PPm p p m  I nges t ion 

( " ~ m b i e n t  Su r face  Water S t a n d a r d  Exp ressed  in Mic rog ra rns lL i t e r  6 NYCRR 
701 -702 

(*)u.s. Coast  G u a r d  - CHRIS 11/78 
1 - 5-15 g lkg ( r a t )  
2 - 0.5-5 g lkg  ( r a t )  

(318 hr TWA, 1985-86 





'4 

s i g n  c r i t e r i a ,  p r c l ~ r n ~ r ~ a r y  s i  t e  and  fac i l i t y  I ayuu ts ,  buciget cost estimdte 

( i n c l u d i n g  ope ra t i on  a n d  nlai t i tenancc c o s t s )  , opern t  ing and m a i n t e n a n c e  

requ i remen ts  a n d  d u r a t i o n ,  a n d  an ou t l i ne  o f  t h e  safety  p lan  i n c l u d i n g  

cos t  impact  o n  implementat ion. A n y  add i t iona l  in fo rmat ion  r e q u i r e d  as 

t h e  bas is  f o r  t h e  complet ion o f  t h e  f ina l  remedial  des ign  w i l l  a lso be in- 

c l u d e d .  

3.05 Feas ib i l i t y  S t u d y  R e p o r t  
. 

T h e  Feas ib i l i t y  S t u d y  R e p o r t  t o  b e  submi t t ed  t o  t h e  DEC w i l l  

recommend t h e  a l t e r n a t i v e  t o  b e  implemented f o r  s i te  c lean up o f  con- 

taminated areas.  T h e  r e p o r t  w i l l  con ta in :  

A summary  o f  a l l  hea l t h  and  env i ronmenta l  hazards a n d  po ten-  

t ia l  haza rds  a t t r i b u t a b l e  t o  t h e  s i te .  

l den t i f i ca t i on  o f  remedial  act ions necessary t o  el iminate ex i s t -  

ing o r  po ten t i a l  hazards .  

l den t i f i ca t i on  o f  technologies capable o f  ach iev ing  t h e  p r o j e c t  

ob jec t i ves .  

F o r  each app l i cab le  techno logy ,  a n  eva lua t ion  acco rd ing  t o  

Sect ion 3 . 0 3 .  

l den t i f i ca t i on  o f  a recommended a l t e rna t i ve ,  i n c l u d i n g  imple- 

menta t ion  schedule.  



Env i ronmenta l  Ef fects .  A l t e rna t i ves  pos ing  t h e  least impact 

( o r  g r e a t e r  improvement)  o n  t h e  env i ronment  w i l l  b e  favored .  

Safe ty  Requi rements.  On-s i te  a n d  o f f - s i t e  sa fe ty  requ i re -  

ments d u r i n g  implementat ion o f  , a l te rna t i ves  shou ld  be con- 

s i de red .  A l t e rna t i ves  w i t h  lower sa fe ty  impact a n d  cos t  will 

b e  favo red .  

Cost .  T h e  remedial  a l t e r n a t i v e  w i t h  t h e  lowest  to ta l  p resent  

w o r t h  cos t  w i l l  b e  favo red .  To ta l  p resen t  w o r t h  cos t  w i l l  in- 

c l u d e  cap i ta l  cos t  o f  implement ing t h e  a l t e rna t i ve  a n d  cos t  o f  

opera t ions  a n d  maintenance o f  t h e  p roposed  a l t e rna t i ve  ove r  

ban agreed  u p o n  t ime pe r i od .  

T h e  lowest  cos t  a l t e rna t i ve  t d a t  i s  techno log ica l l y  feas ib le a n d  r e  

l e  a n d  t h a t  adequate ly  p r o t e c t s  ( o r  mi t iga tes  damage to )  p u b  

hea l th ,  welfare, o r  t h e  env i ronmen t  w i l l  b e  cons ide red  t h e  cos t -e f fec t i ve  

a l t e rna t i ve .  A r e p o r t  p r e s e n t i n g  t h e  r e s u l t s  of  t h e  a l t e rna t i ves  eval- 

ua t i on  a n d  t h e  recommended remedia l  a l t e r n a t i v e  w i l l  be p r e p a r e d  a n d  

s u b m i t t e d  t o  t h e  state. 

3.04 Conceptua l  Des ign  

A conceptua l  des ign  o f  t h e  selected remedia l  a l t o r n a t i v e  shalt in- 

c lude,  but i s  n o t  l im i ted  to,  t h e  eng inee r ing  approach i n c l u d i n g  imple- 

menta t ion  schedule,  special  implementat ion requ i rements ,  i ns t i t u t i ona l  

requ i remen ts ,  phas ing  a n d  segment ing cons idera t ions ,  p re l im ina ry  de- 



9 .  A rev iew of any  o t f - s i t e  d isposdl  tacr l i t ies to ensr l re  cornplr- 

,3rlce w i t h  appl i c a i ~ l e  R C k A  requi rernenth . 

A l l  Envi ror lmenta l  Assessment ( E A )  f o r  each  a l t e r n a t i v e  shal l  i n -  

c l ude ,  a t  a  minimum, an  eva lua t ion  o f  each a l t e rna t i ve ' s  env i ronmenta l  

e f f ec t s ,  a n  analys is  o f  measure to  mi t iga te  adve rse  e f f ec t s ,  phys ica l  o r  

legal  c o n s t r a i n t s ,  and  compliance w i t h  CERCLA. Each a l t e r n a t i v e  wi l l  

b e  assessed in te rms o f  t he  e x t e n t  t o  w h i c h  it w i l l  m i t iga te  damage to,  

o r  p r o t e c t ,  p u b l i c  hea l th ,  welfare, a n d  t h e  env i rdnmen t ,  in compar ison 

t o  t h e  o t h e r  remedial  a l te rna t ives .  

T h e  cos t  o f  each feasib le remedial  ac t ion  a l t e r n a t i v e  ( a n d  f o r  each 

phase  o r  segment o f  t h e  a l t e r n a t i v e )  w i l l  b e  p resen ted  as a p r e s e n t  

w o r t h  c o s t  a n d  w i l l  i n ~ l u d e  t h e  to ta l  cos t  o f  implement ing t h e  a l t e rna t i ve  

a n d  t h e  annua l  ope ra t i ng  a n d  maintenance cos t .  A d i s t r i b u t i o n  o f  costs  

o v e r  t ime w i l l  b e  p r o v i d e d .  ' 4 

A l t e r n a t i v e s  shal l  b e  eva lua ted  u s i n g  technica l ,  env i ronmenta l ,  a n d  

economic c r i t e r i a .  A t  a  minimum, t h e  fo l low ing  areas w i l l  b e  used  t o  

eva lua te  a1 te rna t i ves  : 
I 

1 . Rel iab i l i t y .  A l t e r n a t i v e s  t h a t  m in imize o r  e l iminate t h e  poten-  

t i a l  f o r  release o f  wastes i n t o  

s ide red  more  re l i ab le  t h a n  o t h e r  

t h e  env i ronmen t  w i l l  b e  con- 

a1 t e r n a t i v e s  . 
2. Irnplementabi lity . T h e  requ i remen ts  o f  implementing-. t he :  a l t e r -  

na t i ves  w i l l  b e  cons idered ,  i n c l u d i n g  phas ing  a l t e rna t i ves  i n t o  

operab le  u n i t s  a n d  segment ing  a l t e rna t i ves  i n t o  p r o j e c t  areas 

o n  t h e  s i te .  T h e  requ i remen ts  f o r  pe rm i t s ,  zon ing  re -  

s t r i c t i ons ,  right o f  ways  a n d  p u b l i c  acceptance a r e  also exam- 

p les  o f  f ac to rs  t o  b e  cons idered .  
- 



3 .03  Detai led Evaluat ion o f  A l te rnat ives  

A l te rna t i ve  remedies which pass t h r o u g h  the in i t ia l  screening will 

be evaluated in dep th  p r io r  to recommending the  most cost e f fec t ive  al- 

te rnat ive .  The  al ternat ive evaluat ion shal l  inc lude a detai led descr ip -  

t ion, envi ronmental  assessment, and  cost analys is as presented below. 

A detai led descr ipt ion o f  each a l te rnat ive  w i l l .  be p repared  wh ich  

wi l l  address t h e  fol lowing issues. . 
Descr ip t ion  of appropr ia te  t reatment and disposal tech- 

nologies. 

Special engineer ing considerat ions requ i red  t o  implement t h e  

a l te rnat ive  (e. g . , p i lo t  t reatment fac i l i t y ,  addi t ional  s tudies 

needed t o  proceed w i t h  f inal  remedial des ign ) .  

Environmental impacts a n d  proposed methods, a n d  costs, f o r  

mi t iga t ing  any adverse ef fects.  

Operat ion, maintenance, and  moni tor ing  requirements o f  t h e  

remedy.  

Of f -s i te  disposal needs a n d  t ranspor ta t ion  plans. 
I 

Temporary storage requirements. 

Safety requirements f o r  remedial implementation ( i nc lud ing  

b o t h  on-site a n d  of f -s i te hea l th  a n d  safety considerat ions) .  

A desc r ip t i on -  o f  how t h e  a l te rnat ive  cou ld  b e  phased i n t o  in- 

d iv idua l  operable un i ts .  T h e  descr ip t ion  should inc lude a 

d iscussion o f  how var ious operable u n i t s  o f  t h e  tota l  remedy 

cou ld  b e  implemented ind iv idua l l y  o r  in groups,  r e s u l t i n g  in a 

s ign i f i cant  improvement to  t h e  environment o r  savings in 

costs. 



3.02 Screening o f  A l ternat ives 

The  al ternat ives ident i f ied  wi l l  be screened to eliminate a l ternat ives 

t ha t  are  c lear ly  not  feasible o r  appropr iate.  

Four  broad considerat ions wi l l  be  used as a basis f o r  t he  in i t ia l  

screening : cost,  ef fects o f  the a l ternat ive  , environmental protect ion 

and implementation. More specif ical ly, the  fol lowing factors must  be 

considered : b 

1. Cost, A n  a l ternat ive  whose cost  f a r  e x e e d s  tha t  o f  other al- 

te rnat ives wi l l  usua l ly  be eliminated. Total  cost  wi l l  inc lude L.  

t he  cost  of implementing t he  a l ternat ive  and t he  cost  of oper-  

at ion and maintenance. 

2. Environmental ef fects.  A 

environmental e f fec ts  w i l l  

3. Environmental  pro tec t ion.  

te rnat ives posing s ign i f icant  adverse 

b e  excluded.  

On ly  those al ternat ives t ha t  sa t is fy  

t he  response object ives and  con t r ibu te  substant ia l ly  to t he  

pro tec t ion o f  pub l i c  heal th , welfare, o r  t he  environment shall 

be considered f u r t h e r .  Source cont ro l  a l ternat ives shall 

achieve adequate con t ro l  o f  source materials. Of f -s i te a l ter-  

nat ives shal l  minimize o r  mi t igate t he  t h rea t  o f  harm t o  p f ~ b l i c  

health, welfare, o r  t h e  environment.  

4. Implementabi l i ty and  re l iab i l i ty .  A l ternat ives that .  may p rove  

extremely d i f f i c u l t  'to implement, w i l l  n o t  achieve t he  remedial 

object ives in a reasonable time period, o r  r e l y  on unproven  

technology wi l l  b e  eliminated. 



SECTION 3 - FEASIBIL ITY STUDY 

3.01 Development o f  A l te rnat ives  

Based o n  the  resu l ts  o f  t h e  remedial invest iga t ion  a l imi ted number 

o f  a l te rnat ives  for source cont ro l  o r  of f -s i te remedial act ions o r  both 

wi l l  b e  developed. Remedial response object ives w i l l  b e  ident i f ied  as 

w i l l  appropr ia te  remedial technologies. Siterspecific ' remedial response 

object ives shal l  b e  based o n  pub l i c  hea l th  and  e n ~ ~ i r o n m e n t a l  concerns, 

in format ion gathered d u r i n g  t h e  remedial invest igat ion,  and  Section 

300.68 o f  t h e  National Cont ingency Plan (NCP). 

Remed ial a l te rnat ives  wi ll b e  developed t o  incorpora te  remedial 

technologies, response object ives, and  o ther  appropr ia te  considerat ions 

i n t o  a comprehensive, si te-specif ic approach. A l te rna t i ves  wi l l  inc lude 

non-cleanup (e.g., a l te rnat ive  water  supp ly ,  re locat ion)  a n d  no-action 

opt ions,  if appropr ia te .  

T h e  a l te rnat ives  t o  b e  evaluated must  include, but a r e  n o t  l imited 

to, t h e  fol lowing, o r  combinations o f  t h e  fo l  lowing con t ro l  opt ions : 

1 .  Establ ish s i te  secur i ty .  

2. Cont ro l  sur face water  impacts b y  drainage con t ro l .  

3. Con t ro l  i n f i l t r a t i o n  by insta l lat ion sf a low permeabi l i ty  soil 

cap. 

4 .  Cont ro l  g roundwater  movement by p r o v i d i n g  a groundwater  

c u t o f f  wal l  and l o r  groundwater  col lect ion a n d  treatment. 

5. Selected removal a n d  secure disposal o f  i den t i f i ed  sources o f  

contaminants l i k e l y  t o  have a n  impact a n d  b e  mobile. 

6. Prov ide a l te rnat ive  water  suppl ies t o  downgrad ient  users. 



Geoiogy of t he  s i t e  i nc lud ing  soil types and  depths,  l i thology 

and th ickness of unconsol idated deposits, bedrock depth a n d  

t ype  

A determination o f  t he  areal and ve r t i ca l  ex ten t  o f  wastes 

inc lud ing cross sections o f  af fected areas. 

Site p lan w i th  locations o f  a l l  wells, tes t  bo r ings  and surface 

water lsediment sampling points,  

Ver t ica l  and hor izontal  var ia t ions in qua l i ty .  

Types  and  concentrat ions o f  hazardous const i tuents  detected 

in the  a i r ,  soils, and g round  water .  

The  location and inf luence o f  p r i va te  and  pub l i c  wells o n  t he  

movement o f  groundwater .  

The  c u r r e n t  o r  potent ia l  impacts on t he  env i ronment  and 

human health. 

Suppor t ing  data inc lud ing:  tes t  bo r i ng  logs, well specifica- 

t ions, f i e ld  invest igat ion procedures,  chemical analyses, 

i n -s i tu  permeabi l i ty  tes t  data, and  moni tor ing wel l  water level 

elevations. 

A l i s t  of remedial programs t o  

feas ib i l i t y  s tudy .  

References t o  a l l  sc ient i f ic  o r  
- - - - - - - - - - - -  

p repare  t h e  Report.  

be  evaluated as p a r t  o f  t he  

technical ~iteratur6 u$ed .to 

Names, t i t les, and disc ip l ines of all 

engaged in Repor t  preparat ion.  

professiona Is 



wi ld l i f e  receptor  act ing together- in such a way tha t  the  receptor  c s n  b e  

exposed to wastes from the  s i te are termed "complete".  These scenarios 

w i i i  be  evaluated I n  the  second phase o f  t he  assessment. 

T h e  second phase is  a quan t i t a t i ve  estimation o f  t he  p robab i l i t y  

and  magni tude o f  each o f  t h e  'lcomplete't exposure  scenarios ident i f ied  

a n d  t h e  human and wi ld l i fe  hea l th  r i s k s  associated w i t h  those expo- 

sures .  T h i s  approach i s  consistent  ,with procedures  a n d  guidel ines 

appear ing  in the  USEPA S u p e r f u n d  Heal th Assessment Manual ( D r a f t ,  

1985), t h e  USEPA Guidance on  Remedial Inves t iga t ions  Under  CERCLA 

(1  985), a n d  the  USEPA Endangerment Assessment Handbook (1 9 8 5 ) .  

2.03 Remedial Invest igat ion Repor t  

Fol lowing the  completion o f  t h e  f ie ld  inves t iga t ion  a l l  f i e ld  data wi l l  

b e  compiled i n t o  a d r a f t  r e p o r t  o f  t h e  Remedial Inves t iga t ion .  T h e  

Repor t  sha l l  meet the  object ives o f  t he  Work Plan, t h e  terms o f  t h e  

NYSDEC Consent O r d e r  a n d  wi l l  inc lude descr ip t ions  o f  t he  fo l lowing:  

Avai lable in format ion o n  so lvent  s torage inc lud ing  insta l la t ion 

dates,  materials s tored,  removal dates a n d  removal proce- 

dures .  

Avai lable information o n  dra inage systems w i t h i n  and  su r -  

r o u n d i n g  the  "A"  a n d  "B" p lan ts .  

A topographic s u r v e y  a n d  resu l tan t  p l o t  p l a n  inc lud ing 

on-si te bench marks.  

A summary o f  a l l  r e levan t  envi ronmental  condi t ions inc lud ing 

annual  and seasonal cl imatic condi t ions.  

13  



also a c ruc ia l  component o f  the remedial act ion program, for i t  becomes 

the b a s i s  f o r  comparison of t h e  ef fect iveness and  appl icabi l i ty  of  var ious 

remedial designs;  tha t  is,  it i s  an  evaluat ion o f  the  "no act ion" a l terna- 

t i ve .  

A n  endangerment assessment i s  n o t  s imply an  evaluat ion o f  whether 

chemical releases for a source area v io late available environmental 

c r i t e r i a .  I t  is  an exercise which i s  desfgned to  evaluate a l l  o f  t h e  

fac to rs  associated w i th  the s i tua t ion  which c o n t r i b u t e  to  o r ,  in some 

cases, reduce t h e  l ikel ihood of the  s i tua t ion  resu l t i ng  in harm to human 

hea l th  o r  t h e  environment.  T h e  endangerment assessment uni f ies t h e  

source, t r a n s p o r t  rou te  and  receptor  components associated w i t h  an  

environmental  release 'and evaluates them as an in tegra l  process. T h e  

completed assessment determines t h e  actual  impacts associated w i t h  

e x i s t i n g  a n d  potent ia l  releases o f  chemical components f rom the  s i te 

u n d e r  va r ious  exposure and release scenarios. 

A n  ob jec t ive  o f  the  proposed s t u d y  is  to  p r o v i d e  an endangerment 

assessment o f  t h e  F r a n k l i n  S t ree t  P r o p e r t y  in Endicot t ,  New York .  

T h e  f i r s t  phase wi l l  invo lve  a qua l i t a t i ve  evaluat ion*. t o  i d e n t i f y  and 

evaluate t h e  potent ia l  exposure pathways.  T h i s  phase wi l l  consist  o f  a 

cons idera t ion  o f  each of t h e  possib le exposure  pathways (a i r ,  soil, 

su r face  water  a n d  g r o u n d w a t e r )  f o r  t h e i r  p o t e n t i a l  t o  fac i l i ta te -expo- 

su res  of  chemical components w i t h i n  t h e  s i te  to  receptors ident i f ied  a t  

o n  a n d  o f f -s i te  locations. Var ious t r a n s p o r t  a n d  exposure  scenarios w i l l  

b e  p resen ted  a n d  evaluated. Those t r a n s p o r t  scenarios determined t o  

have  a func t ion ing  waste source, t r a n s p o r t  mechanism and  human o r  



subsur face geologic formations. The tests wi l l  b e  conducted in 

accordance w i t h  Appendix F by  removing a vo lun~e  o f  water from 

the  w e l l  and measuring the  water  level recovery  ra te .  The data 

w i l l  be evaluated to estimate on-s i te g r o u n d  water f low velocit ies. 

Groundwater  samples w i l l  be  col lected a t  two separate oc- 

i te  moni to r ing  we1 Is in accordance w i t h  t h e  casions f rom al l  on-s 

procedures  out l ined in 

g roundwate r  samples 

Append ix  I. Fol lowing sample col lect ion, a1 I 

w i l l  b e  p r o p e r l y  p rdse rved  a n d  p rompt l y  

t r a n s p o r t e d  to the  O 'B r ien  & Gere labora tory  in Syracuse,  where 

t h e y  w i l l  be  analyzed fo r  t he  compounds ident i f ied  on Table 6 ,  as 

wel l  as pH,  conduc t i v i t y ,  a n d  tota l  d issolved solids. In addi t ion,  

moni to r ing  well 2, located f u r t h e s t  hyd rau l i ca l l y  downgrad ient  w i l l  

be  sampled and  analyzed o n  one occasion for acid ex t rac tab le  a n d  

base neu t ra l  ext ractable organ ics  p e r  EPA Method 625 a n d  Pesti- 

c ides a n d  PCBs p e r  EPA Method 608. T h i s  sample wi l l  also be  

analyzed f o r  t he  t h i r t e e n  p r i o r i t y  po l lu tan t  metals presented o n  

Tab le  7 a f t e r  f i e ld  f i l t r a t i on .  

2.02 Endangerment  Assessment 

In t h e  con tex t  o f  t h i s  Work Plan, an  endangerment  assessment is 

de f ined  as a measure o f  t h e  potent ia l  f o r  chemical wastes t o  escape f rom 

a sou rce  area a n d  expose sens i t i ve  receptors  t o  waste components a t  

levels ha rmfu l  t o  heal th,  welfare, a n d  t h e  envi ronment.  In t h i s  sense, 

a n  endangerment  assessment is  an  essential  component o f  a n y  remedial 

inves t iga t ion ;  f o r  it prov ides  an  in te rp re ta t i on  o f  t he  relevance o f  t h e  

data  generated.  I t  def ines the  level  o f  impact represented b y  the  s i te  

/ 
a n d  those aspects which need to  b e  addressed d u r i n g  remediat ion. it is 



wel l  w i l l  b e  i r :~ , ta I led  i n  t h e  48"  di,inxter sewer  b e d d i n g .  The 

s i ~ m p l t i  l oca t ion ,  i l l u s t r a t e d  url Figure 3 ,  was  se lected to i n te r sec t  

mate r ia ls  m o v i n g  from,! t h r o u g h  t h e  s i t e  w i t h i n  b o t h  sewer  

b e d d i n g s .  

T h e  wel l  w i l l  b e  c o n s t r u c t e d  in accordance  w i t h  the  p roce-  

d u r e s  de ta i l ed  in A p p e n d i x  F. A  wel l  s c reen  w i l l  e x t e n d  f i v e  f ee t  

above  t h e  wa te r  t ab le  t o  measure  seasonal f l u c t u a t i o n s  o f  t h e  wate r  . 
t a b l e  a n d  t o  d e t e c t  immiscible compounds  ( i .e .  to luene)  f l oa t i ng  o n  %..+ 

t h e  g r o u n d  wa te r  su r f ace .  In a d d i t i o n ,  

a p p r o x i m a t e l y  t w o  f ee t  i n t o  t h e  n a t i v e  

o c c u r  a t  a  d e p t h  o f  10 t o  1 5  fee t .  

T h e  u s e  o f  t h e  t h r e e  h y d r a u l i c a l l y  

a n d  # 4  p r o v i d e  i n f o r m a t i o n  h o r i z o n t a l  

t h e  we l l  s c reen  w i l l  e x t e n d  

so i l ,  w h i c h  is es t imated  t o  

d o w n g r a d i e n t  Wells #2 ,  # 3 ,  

g r o u n d  w a t e r  f low in t h e  

w a t e r  tab le .  T h e  o b s e r v e d  p r e s e n c e  o f  s o l v e n t s  a t  Well # 2  in t h e  

sc reened  i n t e r v a l  a t  t h e  t o p  o f  t h e  till l a y e r  s u g g e s t  de te rm ina t i on  

o f  v e r t i c a l  f l ow po ten t i a l .  Consequen t l y ,  a wel l  w i l l  b e  i ns ta l l ed  

ad jacen t  t o  Well # 2  w i t h i n  t h e  g l ac i a l  till. A f i v e  ( 5 )  f oo t  sc reen  

w i l l  be i ns ta l l ed  t o  sample t h e  s t r a t a  be tween  e leva t ions  o f  a p p r o x i -  

ma te l y  805 ft a n d  810 ft USGS. T h e  we l l  w i l l  b e  c o n s t r u c t e d  in 

accordance  w i t h  t h e  p r o c e d u r e s  d e t a i l e d  in A p p e n d i x  F. 

- - - - - -  

Fo l l ow ing  t h e  ~ c r m p l e t i o n  o f  - t h e  t e s t  b o r i n g ~ ,  a  f i e l d  s u ~ v e y  
- - - - - - - - - - - - - - - - - - -  

w i l l  b e  c o n d u c t e d  t o  es tab l i sh  t h e  l oca t i on  and  e leva t i on  o f  a l l  t h e  

f i e l d  sampl ing  locat ions. A t  leas t  t w o  se t s  o f  g r o u n d w a t e r  ele- 

v a t i o n s  w i l l  b e  measured  f r o m  a l l  e x i s t i n g  we l l s  to  de te rm ine  t h e  

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

I n - s i t u  pe rmeab i l i t y  t e s t s  w i l l  b e  p e r f o r m e d  o n  a l l  o f  t h e  

m o n i t o r i n g  wel ls  to  measure  t h e  h y d r a u l i c  c o n d u c t i v i t y  o f  t h e  



1 The dL,,~~lcior:ed 1 2  i r ~ c t )  dlsrneter sar i i ta ry  s e w e r  h a s  a n  i n v e r t  

elevnt ior l  r iear " 6 "  1'13rlt o f  825 feet.  K E C R A  Research r e p o r t e d  

I g r o u n d  w a t e r  e levat ion ir l  t ha t  area d u r i n g  A u g u s t  to b e  app rox i -  

1 mately 825 feet .  There fore ,  d u r i n g  po r t i ons  o f  t h e  yea r  the  sewer 

b e d d i n g  mater ia l  cou ld  be  w i t h i n  t h e  water  tab le .  As  i l l u s t r a t e d  

I I o n  F i g u r e  3 t h i s  sewer merges w i t h  t he  48 i n c h  d iameter  s to rm 

I 

sewer a t  t h e  wes te rn  edge of t h e  p r o p e r t y .  

I T h e  48 i n c h  diameter sewer beneath  "B "  p i a n t  has  a n  i n v e r t  

I e leva t ion  o f  app rox ima te l y  828 fee t  w i t h  a g r o u n d  water  e leva t ion  

o f  app rox ima te l y  823 feet .  

"I T h e  48 i n c h  d iameter  i den t i f i ed  as t h e  O l d  T a n n e r y  Sewer has 

a n  approx imate  . i n v e r t  e leva t ion  of 8 2 3  feet.  G r o u n d  water  ele- 

1 vat ions  in t h i s  area a r e  high enough  t h a t  t h e  b e d d i n g  mater ia l  may 

b e  in con tac t  w i t h  g r o u n d  water  during p o r t i o n s  o f  t h e  year .  

Areas  se rv i ced  by these sewers have  been  sampled f o r  

ha logenated o rgan i cs  w i t h  detectable concent ra t ions  r e p o r t e d .  T h e  

resu l t ed  in t h e  i ns ta l l a t i on  o f  a o b s e r v e d  concent ra t ions  

g r o u n d w a t e r  r e c o v e r y  we1 

d o w n g r a d i e n t  o f  t h e  F r a n k  

I approx imate ly  400 f e e t  h y d r a u l i c a l l y  

lin S t r e e t  P r o p e r t y  (M. N e r c h i ,  1986). 

T h e  t r a n s p o r t  o f  g r o u n d w a t e r  contaminants a long u n d e r g r o u n d  

I sewers has  been r e p o r t e d  a t  severa l  locat ions, consequent ly  it 

I 
appears  t h a t  t h e  obse rved  concent ra t ions  in Wells 2, 3, a n d  4 o f  

ha logenated o rgan i cs  is  n o t  re la ted  t o  ac t i v i t i es  a t  t h e  F r a n k l i n  

S t r e e t  P r o p e r t y .  

T o  p r o v i d e  a data base to  s u p p o r t  t h i s  hypothes is ,  t h e  soi l  

' I b o r i n g s  in t h e  t a n k  s to rage area w i l l  b e  ana lyzed f o r  these vo la t i le  

I I 
organ i cs  as desc r i bed  in Sect ion 2 .01.05. In add i t ion ,  mon i to r i ng  



put-qeable organics ident i f led  in T a b l e  G .  T h e  t w o  samples ~ ~ l t l :  

t h e  hiy hest  to ta l  pu rycdb le  organic concent ra t ion  wi l l  be s u b m i t t e d  

f o r  f u r t h e r  ana lyses .  All peaks w i t h i n  1 5 %  o f  t h e  la rgest  peak wi l l  

b e  compared to substances conta ined i n  the  GCMS l i b r a r y  to  pro-  

v i d e  a n  ind ica t ion  o f  composition. Detect ion lii-ni t s  fo r  substances 

i n  soi ls wi l l  be ta rgeted a t  1 m g l k g ,  however,  ma t r i x  ef fects may 
. 

impact analyt ica l  detect ion l imits.  

2.01.06 Groundwater  Moni to r ing  

Groundwater  samples col lected d u r i n g  1983 and  1985 from the  

f o u r  mon i to r i ng  - wells ident i f ied  on  F i g u r e  2 were analyzed f o r  

vo la t i le  o rgan ic  compounds, pH,  and  c o n d u c t i v i t y .  T h e  1983 

ana ly t ica l  resu l t s ,  presented as Tab le  4, detected to luene in each 

o f  t h e  f o u r  wel ls a t  concentrat ions r a n g i n g  f rom 0.0008 t o  0.0027 

mi l l igrams1 l i t e r .  O the r  parameters tested were  r e p o r t e d  a t  less 

t h a n  t h e  detec t ion  l im i t  o f  0.5 miI I igrams1Ii ter.  Supplemental 

sampl ing d u r i n g  1985 resu l ted  in t h e  detec t ion  o f  several  \volat i le 

halogenated organ ics  repor ted ly  n e v e r  used a t  t h e  F r a n k l i n  S t ree t  

p r o p e r t y .  T h e  resu l t s  o f  those analyses a r e  p resen ted  as Tab le  6. 

Examinat ion o f  t h e  1985 data  indicates t h a t  t h e  h y k l r a ~ l i r a l l y  

u p g r a d i e n t  wel l  d i d  n o t  conta in detectable concent ra t ions  of vo la t i le  

o rgan ics  a t  t h e  t ime o f  sampling. Based o n  t h e  1985 analyses, t h e  

e x i s t i n g  wel l  1 w i l l  b e  used as  t h e  hyd rau l i ca l l y  u p g r a d i e n t  well. 

A rev iew o f  t h e  u n d e r g r o u n d  u t i l i t i es  w i t h i n  t h e  area reveal  

t h r e e  sewers located between the  s torage t a n k  f a c i l i t y  a n d  F r a n k l i n  

S t ree t ,  as i l l us t ra ted  in F i g u r e  2 a n d  F i g u r e  3 ,  



est  C ~ ~ ~ Y I I C ~ I ~  cur>cct\ t r a t i w l s  b e r e  detected i n  the v i c in i t y  o f  Tanks 

8 a n d  5 A .  Conccr:trationh of the four  compounds were not detect--  

ed above  10 rnilligramr;! Itilocjr-am a s  far- eds t  a5  Tank 4 o r  a s  far  

west a s  T a n k  9 .  A l though  the  prev ious  invest igat ions have 

def ined t h e  eastern a n d  western  e x t e n t  of t h e  elevated organics 

detected w i t h i n  the  soi!s,  ne i the r  the  n o r t h e r n  nor  southern  ex ten t  

has been well def ined.  In add i t ion ,  sthe prev ious  invest igat ions 

have n o t  c lea r l y  de f ined t h e  ver t ica l  ex ten t '  o f  t he  organic com- 

pounds w i t h i n  subsur face soi ls.  As a resu l t ,  addi t ional  test  

b o r i n g s  to f u r t h e r  de f ine  the  hor izonta l  and ver t ica l  ex ten t  o f  

o rgan ic  chemicals w i t h i n  t h e  subsur face soils a r e  inc luded in the 

f ie ld  ac t iv i t ies .  - 

S ix  ( 6 )  t es t  bo r ings  w i l l  be  completed in the  v i c i n i t y  o f  t he  
4 

former u n d e r g r o u n d  t a n k s ,  to de f ine  the  ver t ica l  a n d  hor izonta l  

e x t e n t  o f  o rgan ic  compounds w i t h i n  the  subsurface soils. T h e  

proposed locat ions o f  t he  bo r ings  a r e  shown in F i g u r e  2 a n d  Tab le  

8. T h e  t e s t  bo r ings  w i l l  b e  completed us ing  the  hollow stem auger 

d r i l l i n g  method in accordance w i t h  t h e  procedures descr ibed in 

A p p e n d i x  E. Soil samples w i l l  b e  col lected cont inuous ly  f rom the 

land sur face t o  t h e  subsur face till layer ,  wh ich  i s  estimated t o  

occu r  a t  a n  average d e p t h  o f  20 feet.  A f t e r  t h e  completion of 

each tes t  b o r i n g ,  t he  open borehole w i l l  b e  sealed w i t h  a 

. . 
benton i te lcement  g r o u t ,  mixed w i t h  t h e  b o r i n g  cu t t i ngs .  ' J  

Fol lowing the  complet ion o f  each tes t  bo r ing ,  a l l  soil samples 

w i l l  b e  f i e ld  screened u s i n g  a n  HNU photoionizer .  These analy- 

ses, as well as the  desc r ip t i ve  logs f o r  each b o r i n g ,  w i l l  b e  used 

to  select two soi l  samples f rom each b o r i n g  f o r  more detai led 



2.01.3 Surface Soils a n d  Sediments --------------- ---.- 

The data generated to date r e g a r d i n g  soil qua l i t y  per ta ins  to 

subsur face soils on l y .  In o r d e r  to adequately  de f ine  the  hor izonta l  

a n d  ve r t i ca l  ex ten t  o f  contaminat ion o f  soi ls,  sur face soils wi l l  be  

obta ined in add i t i on  t o  the  subsur face soil samples which a re  

descr ibed in Sect ion 2.01.5. 
8 

T o  charac ter ize  sur face soil q u a l i t y ,  samples w i l l  be  obta ined 

a t  t he  locations i den t i f i ed  in F i g u r e  2 and  Tab le  8.  One composite 

sample w i l l  be  col lected f rom each o f  these locations us ing  t h e  

cornposit ing procedures  d iscussed in A p p e n d i x  D. Each o f  t h e  

composites w i l l  be  col lected f rom g r o u n d  su r face  t o  3 inches o f  

depth ,  a n d  wi l l  b e  analyzed f o r  volat i le  o rgan ic  compounds l i s ted  

in Tab le  6 us ing  EPA Methods 601 a n d  602. 

2.01 .4  Sur face Water 

T h e  s i te  is unpaved  w i t h  no  apparen t  su r face  water  r u n o f f .  

Consequent ly ,  no  sur face water  samples w i l l  be  col lected during 
I 

t h e  f i e ld  ac t iv i t ies .  

2.01 . 5  Subsur face Soils 

P r e v i o u s  inves t iga t ions  a t  t h e  s i t e  -=have - i&nt i f ied- that  -the 

subsur face  soils in t h e  v i c i n i t y  o f  t h e  u n d e r g r o u n d  t a n k s  were 

f o u n d  t o  conta in  elevated concent ra t ions  o f  toluene, acetone, 

me thy l  e t h y l  ketone, a n d  e t h y l  acetate. T h e  soi l  sample locat ions 

a r e  shown in F i g u r e  2 a n d  t h e  chemical analyses o f  those soils a r e  

shown in Tables 2 ,  3 ,  and  5 .  T h e  analyses revea l  t h a t  t he  h i g h -  



SECTION 2 - KE?vIEDIAL INVESTIGATION 
--A- -.--- 

2 .  Cil Site Character izat ion 

2.01 . I  Site Def in i t ion  

A topographic s u r v e y  wi l l  be  p repared  for. a po r t i on  o f  the 
8 

F r a n k l i n  S t ree t  p r o p e r t y .  T h e  s u r v e y  wi l l  encompass t h e  man- 

u f a c t u r i n g  area as def ined in F i g u r e  2 .  T h e  s u r v e y  wi l l  ex tend 

hyd rau l i ca l l y  u p g r a d i e n t  to  locate hor izonta l ly  and  ve r t i ca l l y  

Well 1 .  In add i t ion ,  t h e  s u r v e y  wi l l  locate ex i s t i ng  manholes, f i r e  

h y d r a n t s  and o ther  f i x e d  objects which m igh t  b e  o f  i n te res t  during 

evaluat ion o f  s i t e  condi t ions and remedial technologies . T h e  su r -  

v e y  w i l l  be  p repared  a t  a scale of 1 i n c h  equals 8 feet  w i t h  con- 

t o u r s  a t  1 foo t  i n te rva l s .  

2.01.2 Atmosphere 

Ambient  a i r  q u a l i t y  moni to r ing  w i l l  b e  conducted o n  t h e  s i te  
1 

t o  de termine if emissions o f  t h e  volat i le  organics pose a r i s k  t o  t h e  

env i ronment  a n d / o r  pub l i c  heal th.  A photo ionizat ion detector  

( H N U )  wi l l  b e  used  t o  determine t h e  concent ra t ion  o f  solvents in 

t h e  air a t  t e n  locat ions o n - t h e  si te. "The air sampling locations a re  
- - - - - - - - - - - - - - - - - -  

ind ica ted in F i g u r e  2 a n d  Table 8. A t  each location, samples wi l l  

b e  col lected a t  a he igh ts  o f  approximately one h a l f  i n c h  and  4 feet  

above t h e  g r o u n d  sur face.  T e s t i n g  w i l l  b e  conducted when the  

w i n d  ve loc i ty  is below 10 mi les /hour  and  it i s  n o t  ra in ing .  



All i n v e s t  igatiorl~.;, r e -  supplements and r c v i s ~ o n s  t t~er -e to  

d e s c r i b e d  in t h i s  W o r k  Plan o r  t h e  c o r r e s p c m d i l l g  Order  stiall a d d r e s s  

bo th  o n  a11d o f f - s i t e  c o n t a m i n a t i o n  c a u s e d  by t h e  p r e s e n c e  o f  h a z a r d o u s  

wastes a t  t h e  Frank l in  S t r e e t  P r o p e r t y .  I n v e s t i g a t i o n s  sha l l  be execut- 

e d  in  a c c o r d a n c e  w i t h  Requ is i te  T e c h n o l o g y .  



b y  t i e  prograrn for- so i l  a r ~ d  gr-oundwater- qua l i t y  are  presented a s  

Tables 3 ;)rid 4 ,  respect ively.  The  locations o f  the test  bo r ings ,  moni- 

t o r i n g  we l l s ,  and soil samp!es are  indicated in F igu re  2 .  

Addi t ional  soil samples were obtained from the tank storage fac i l i ty  

area b y  Ear th  Dimensions under  t h e  superv is ion of  CECOS in May 1 9 8 4 .  

Samples were collected a t  var ious iocations ident i f ied in F igure  2 a t  

depths  o f  6 feet, 10 feet,  and 15  feet below Grade. T h e  samples were 

analyzed b y  F r iend  Laboratory,  Inc .  f o r  toluene, acetone, MEK, e thy l  

acetate, and naptha. T h e  resu l t s  o f  t h e  analyses a r e  presented as 

Table 5 .  

In Augus t  1 9 8 4  the  fou r  groundwater  moni tor ing  wells insta l led b y  

RECRA Research, Inc .  were sampled b y  IBM. T h e  samples were an-  

alyzed f o r  ch lor ina ted hydrocarbons.  T h e  resu l t s  of t h e  analyses are  

presented as Table 6. 

1 .03 Object ives 

T h e  purpose o f  th i s  Work Plan i s  t o  supplement t h e  ex is t ing  data 

compiled a t  t h e  F r a n k l i n  St reet  P roper ty  in o r d e r  t o  complete a Remedial 

1 nves t iga t ion l  Feasib i l i ty  Study.  T h e  Work Plan is designed to  accom- 

p l i s h  the  fol lowing goals: 

A. Determine t h e  n a t u r e  o f ,  a n d  t h e  areal -and ver t i ca l  dis- 

t r i b u t i o n  of ,  any  hazardous wastes p resen t  on  t h e  p r o p e r t y .  

B. Evaluate the  on and  o f f  s i te  impacts t h a t  a n y  past ,  p resent  o r  

f u t u r e  release o r  migra t ion  o f  hazardous wastes may have on 

pub1 ic hea l th  o r  t h e  environment . 
C. Screen possible response act ions in accordance w i t h  the  

National Cont ingency Plan 40 CFR Section 300.68. 



,js t h e  De l l l o l i shed  " A "  P l a n t  ancl t h e  Dernolishecl "B" P l a n t ,  w e r e  l o c a t e d  

C I ~  ~ t 3 0 w r i  on F igure  2 .  

Soil samples f rom t h e  t a n k  s to rage fac i l i t y  a rea ,  obta ined i n  1983 

a n d  i 9 8 4 ,  ind ica ted  t h e  presence o f  so lvents wh ich  had  been s to red  i n  

t h e  t a n k s .  T h e  End ico t t  Johnson Corpo ra t i on  a n d  t h e  New Y o r k  State 

Depar tmen t  o f  Env i ronmenta l  Conserva t ion  (DEC)  a r e ,  in t h e  process o f  

d r a f t i n g  a n  O r d e r  o n  Consent  (Consent  O r d e r )  t o  p r e p a r e  a Remediai . 
Inves t i ga t i on  a n d  Feas ib i l i t y  S t u d y  ( R I t F S )  to  address  t h e  e x t e n t  o f  

contaminat ion r e s u l t i n g  f r o m  p a s t  p rac t i ces .  

1 .02  P rev ious  Stud ies  

Severa l  s tud ies  have resu l t ed  in t h e  gene ra t i on  o f  ana ly t i ca l  data 

r e g a r d i n g  soi l  a n d  g r o u n d w a t e r  q u a l i t y  in a n d  near  t h e  t a n k  s torage 

f a c i l i t y  area. CECOS Internation'al, I n c .  (CECOS) excavated and 

d i sposed  o f  t h e  b u r i e d  s to rage t a n k s  in ~ e b r u a r ~  1983. A t  t h e  t ime o f  

excavat ion ,  CECOS obta ined soi l  samples a t  v a r i o u s  d e p t h s ,  as t h e  

t a n k s  were  removed.  T h e  samples were  ana lyzed by F r i e n d  Labo ra to ry ,  

I n c .  f o r  toluene, acetone, MEK, a n d  e t h y l  acetate. T h e  r e s u l t i n g  data 

a r e  p r e s e n t e d  as Tab le  2.  T h e  sampl ing locat ions co r respond ing  t o  t h e  

da ta  a r e  shown  in F i g u r e  2. 

In J u l y  and A u g u s t  1983 RECRA Research,  f nc .  conduc tdd  a Si te  

Assessment  Program a t  t h e  s i t e  w h i c h  i n c l u d e d  t h e  drilling o f  f i v e  t e s t  

b o r i n g s ,  ins ta l la t ion  a n d  development  o f  f o u r  g r o u n d w a t e r  mon i to r i ng  

wells, a n d  coldection o f  so i l  a n d  g r o u n d w a t e r  samples. E x h i b i t  B p re -  

s e n t s  t h e  subsu r face  logs f o r  t h e  mon i to r i ng  wel ls  a n d  t e s t  bo r i ngs .  

T h e  soi l  a n d  g r o u n d w a t e r  samples were  ana lyzed f o r  ' to luene, acetone, 

MEK, e t h y l  acetate, naptha ,  a n d  i sop ropy l  a lcohol .  T h e  data genera ted  . 



SECTION 1 - INTKOCIlJCTION 
--a -. - - - -- -- 

1 .01 S i t e  1-listorv 

T h e  End ico t t  Johnson Corpo ra t i on  operated a fac i l i t y  o n  i t s  

F r a n k l i n  S t ree t  P r o p e r t y  in End ico t t ,  New Y o r k  f rom abou t  1918 to 

1983. T h e  approx imate locat ion o f  t h e  s i t e  is shown in F i g u r e  1. T h e  

t a n k  s to rage f a c i l i t y  was used to  s to re  toluehe, acetone, me thy l  e t h y l  

ke tone  (MEK) ,  e t h y l  acetate, naptha,  a n d  i sop ropy l  alcohol,  wh i ch  were 

u s e d  in the  manu fac tu re  o f  shoe cement. T h e r e  were 12 t a n k s  r a n g i n g  

in volume f r o m  1,000 gal lons to  12,400 gal lons. T h e  p r e v i o u s  locat ions 

o f  t h e  s to rage t a n k s  a re  p resented  in F i g u r e  2.  Pe r t i nen t  in fo rmat ion  

o n  these compounds is  p resented  in Tab le  1 a n d  E x h i b i t  A. 

F i l l i n g  o f  n i n e  o f  t h e  t a n k s  was accompl ished t h r o u g h  p i p i n g  wh ich  

lead f rom t h e  eas te rn  b o u n d a r y  o f  t h e  F r a n k l i n  S t r e e t  P r o p e r t y ,  wh i ch  

p r o v i d e d  access by t r u c k s ,  t o  each o f  t h e  tanks .  T w o  1,000 gal lon 

t a n k s  ( t a n k s  X a n d  Y )  had  n o  associated piping. N i n e  o f  

( t a n k s  2 ,  3,  4, 5A,  5B, 6, 7, 8, a n d  9 )  h a d  access piping 

p o i n t s  in t h e  basement o f  Demolished " A "  Plant.  F i v e  o f  

( t a n k s  3, 4, 5A, 5 8 ,  and  6 )  were accessed t h r o u g h  piping 

t o  Demolished "BI1 Plant .  

In 1983 t h e  s to rage tanks  a n d  associated piping w e r e  

t h e  tanks  

lead ing  t o  

t h e  t a n k s  

wh ich  lead 

a n d  d isposed o f  o f f -s i te .  A t  t h e  t ime o f  excavat ion,  t h e  t a n k s  r e p o r t -  

e d l y  w e r e  in good s t r u c t u r a l  cond i t ion .  Photographs  o f  t h e  excavated 

t a n k s  w h i c h  ind ica te  t h e i r  s t r u c t u r a l  i n t e g r i t y  a r e  avai lab le.  

In 1984 two  b u i l d i n g s  adjacent  t o  t h e  excavated  t a n k  s to rage 

f a c i l i t y  we re  razed t o  t h e i r  foundat ions.  T h e  two b u i l d i n g s ,  r e f e r r e d  to 
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SAFETY PROTOCOL 

T h e  Project Manager w i l l  advise any  personnel  invo lved w i th  

on-s i te work  o f  known hazardous cond i t ion(s)  . T h e  pro jec t  manager 

w i l l  also in form the  pro jec t  coordinator  o f  r e q u i r e d  safety pract ices and 

monitor  t h e  s i te  invest igat ion program fo r  safety matters.  

T h e  on-site pro jec t  coordinator  designated b y  the  pro jec t  manager 

w i l l  implement the  safety program, make suFe p r o p e r  c lo th ing and 
La 

supp l ies  a re  available a n d  maintained, f u r t h e r  educate personnel 

r e g a r d i n g  r i s k s  and precaut ionary  measures and  in form t h e  pro jec t  

manager o f  ex i s t i ng  s i te  condi t ions.  

A l l  personnel  d i r e c t l y  invo lved w i t h  drilling operat ions shal l  wear 

a t  a minimum the '  fol lowing safety equipment: coveral ls,  r u b b e r  boots 

an8  gloves and  h a r d  hat$.  Groundwater  samplers shal l  wear a t  a 

minimum t h e  fol lowing safe ty  equipment: coveral ls,  r u b b e r  boots and  

gloves a n d  safe ty  glasses. F ie ld boots a n d  appropr ia te  f ie ld c lo th ing 

w i l l  

eva 

t h e  

b e  w o r n  during other  s i te  act iv i t ies.  If t h e  s i te  speci f ic  compound 

lua t ion  reveals compounds which may r e q u i r e  increased safety levels, 

sa fe ty  protocol  w i l l  be  revised.  Eye  pro tec t ion  a n d  dua l  f i l t e r  

r e s p i r a t o r s  w i t h  organic v a p o r l a c i d  gas  f i l t e rs  w i l l  b e  accessible a t  all 

t imes in t h e  even t  deemed necessary. In the  immediate V ic in i ty  o f  a 

w o r k  s i te  a f i r s t  a i d  k i t  and  por tab le  eyewash s ta t ion  w i l l  b e  accessible 

t o  f i e ld  personnel.  Sui ts ,  r u b b e r  boots, a n d  g loves shou ld  b e  l e f t  

on-si te a n d  p r o p e r l y  disposed o f  a t  t h e  e n d  o f  t h e  f i e ld  project .  

A Photoionizat ion Detec tor  w i l l  b e  u t i l i zed  t o  p r o v i d e  informat ion on 

t h e  ambient concentrat ions of volat i le  organic chemicals in the  

atmosphere. I f  readings approacn dangerous -.. levels, personnel w i l l  



notify p ro jec t  manager a n d  measures w i l l  b e  taken  t o  a l lev iate haza rdous  

poten t ia ls .  A n  HNU m e t e r  w i l l  be used o n  selected s p l i t  spoon soil 

samples e x t r a c t e d  t o  de termine  presence o f  g r o s s  contaminat ion a n d  i f  

o rgan i c  v a p o r  concen t ra t i ons  in t h e  w o r k i n g  area necessi ta te f u r t h e r  

p r o t e c t i v e  equ ipment .  
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MAGNETOMETER SURVEY PROTOCOL 

A g r i d  system w i l l  b e  establ ished b y  s tandard  su rvey ing  

techniques t o  document t h e  locat ion o f  each grid p o i n t  and surface 

elevat ion. A l l  elevat ions w i l l  b e  in feet  above mean sea leve l .  T h e  

grid spacing w i l l  b e  suf f ic ient  t o  de ta i l  t he  s i t e (s )  location and 

boundar ies.  s 

A Geometric p r o t o n  magnetometer,  Model G-8161G826 o r  t h e  

equivalent ,  w i l l  be  used t o  conduc t  t h e  s u r v e y .  The magnetometer w i l l  

be  operated in accordance w i t h  t h e  opera t i ng  manual. 

A base s ta t ion  w i l l  be  establ ished outs ide  t h e  s u r v e y  area in an  

area w i t h  n o  known b u r i e d  o r  su r face  ferrous-metal l ic objects. 

Read ings a t  t he  base s ta t ion  w i l l  b e  repeated e v e r y  one (1)  h o u r  and a t  

t h e  beg inn ing  and  end  of each day .  A t  each p o i n t  of t he  grid system, 

t h e  time, s ta t ion  locat ion a n d  magnetometer read ings  w i l l  b e  recorded. 
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A I  R SAMPLI NG PROTOCOL 

I. Draeger Tubes 

Draeger tubes are used to  determine the  concentrat ions of specif ic 

compounds in ambient a i r .  The  necessary equipment consists o f  a hand  

operated bellows pump which de l ivers  100 cc of a i r  pe r  s t roke  and t he  

appropr ia te  Draeger tube.  A specif ic t ube  is  used f o r  each compound 

t o  be monitored. The  procedure is  as follows: 

Break both  t i p s  o f  the new Draeger t ube  b y  placing each end  

in the  break-of f  plate attached t o  the  bellows pump. 

I nse r t  the  e f f luent  end  o f  t he  new Draeger t ube  in the  pump 

head (ar row ind icator  on the  t ube  should po in t  in the  d i rec-  

t i on  o f  the  pump) .  

Operate the  bellows pump t he  p resc r ibed  number o f  t imes, 

wh ich i s  indicated o n  the  Draeger tube. 

Read t he  concentrat ion cor responding t o  t he  color  change of 

t he  tube  pack ing as indicated by t h e  graduat ions o n  t he  

tube. 
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SURFACE SOILS AND SEDIMENT SAMPLING PROTOCOL- 

Surface soil and sediment samples wi l l  be  obtained b y  cornpositing 

I subsamples of approximately 40 grams each col lected f rom f o u r  equa l ly  

spaced locations on  t h e  a r c  of  a th ree  meter c i rc le .  One subsample wi l l  

I be col lected a t  t h e  nor thernmost  p o i n t  o f  t h e  arc ,  one a t  the  

southernmost  po in t ,  one a t  t h e  easternmost po in t ,  a n d  one a t  t h e  

I westernmost point ,  as if lus t ra ted  below. . 

I A 314-inch diameter Lexan t u b e  capable o f  a ve r t i ca l  penet ra t ion  

i n t o  mineral soil t h ree  inches cheep shal l  be used t o  e x t r a c t  t h e  fou r ,  

three- inch deep co re  subsamples. T h e  composite samples wi l l  cons is t  of 

a l l  f o u r  subsamples p laced in t h e  same sample conta iner .  A new Lexan 

c o r e r  w i l l  b e  used to  col lect  subsamples a t  each location. T h e  Lexan 

c o r e r  w i l l  b e  disposed o f  appropr ia te l y  a f t e r  sampling. 

T h e  sample shal l  cons is t  o n l y  o f  mineral  soil. If sod layers  a r e  

encountered,  such  as grass ,  remove t h e  vege ta t i ve  sod mater ia l  by 

dissect ion u s i n g  a scalpel. D iscard  t h e  scalpel b lade  a n d  reglac= w i t h  a 

niSwpbIada i f t e F  s i m p ~ i n i j  at i l l  f& s i b s i t e s .  

T h e  subsamples wi l l  b e  homogenized in t h e  f ie ld a n d  packed in t h e  

sample conta iners  in s u c h  a manner so as t o  minimize volat i l izat ion o f  

any const i tuents  ( i . . ,  homogenization w i l l  b e  per formed r a p i d l y  a n d  

samples wi l l  b e  packed as headspace-free as prac t icab le  in t h e  sample 

conta iners) .  



. . T h e  sample conta iners  shal l  b e  k e p t  in a covered  conta iner  - -  - - -' 

atmosphere contaminat ion a t  ambient  meteorological  condi t ions 
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DRI LLIP~GI SAMPLING PROCEDURES FOR TEST BORINGS 

I .  D r i l l i n g  Procedures 

A i l  d r i l l i n g  fo r  test  bor ings wi l l  be  completed employing the auger  

d r i l l i n g  method. Th is  method involves d r i l l i n g  w i t h  a hollow ro ta t i ng  

augers  stem th rough  which soil samples wi l l  be  received a t  selected 

depths .  The inside diameter o f  the  augers shal l  b e  3 3/4" .  Upon 

completion o f  each borehole, t h e  borehole shal l  b e  f u l l y  g rou ted  i t s  

e n t i r e  l eng th  w i th  bentoni te cement g r o u t .  

I 1 . Soil Sampling Procedure 

S p l i t  spoon soi l-  samples w i l l  be col lected f rom t h e  tes t  bo r ings  

cont inuous ly  from land su r face  t o  t h e  bottom o f  t h e  tes t  bor ing .  T h e  

sampl ing method employed shal l  b e  ASTM D-1586 / S p l i t  B a r r e l  Sampling 

(Method).  Soil samples w i l l  b e  r e t r i e v e d  u s i n g  2 . 5 '  x 2 "  O.D.  s p l i t  

spoons. 

' A geologist w i l l  b e  o n  s i te  during t h e  drilling operat ions t o  fully 

descr ibe  each soi l  sample inc lude  1) soil t ype ,  2 )  color ,  3 )  mois ture  

content ,  4 )  odor, 5 )  p e r c e n t  ( % )  recovery  and  6)  miscellaneous obser-  

va t ions  such as organ ic  content .  T h e  superv i s ing  geologist  wi l l  b e  

respons ib le  f o r  re ta in ing  rep resen ta t i ve  po r t i ons  o f  each sample ih t h r e e  

( 3 )  separate g lass conta iners  label led w i t h  1) t h e  si te, 2 )  t h e  b o r i n g  ' 

number,  3 )  t h e  i n t e r v a l  r e t a i n e d  4) t h e  date, 5 )  t h e  t ime of col lect ion 

a n d  t h e  sampling personnel .  

T o  insu re  t h e  i n t e g r i t y  o f  t h e  soil samples a cha in  of cus tody  

procedures ( A p p e n d i x  G )  w i l l  b e  in i t ia ted a t  t h e  time o f  sh ipp ing  and 

ended upon  a r r i v a l  a t  t h e  des ignated labora tory .  



A s u r v e y  cont ro l  p rog ram wi l l  b e  conducted u s i n g  s tandard  i n s t r u -  

ment  s u r v e y  techniques t o  document t h e  tes t  b o r i n g  locat ions and 

g r o u n d  elevat ions. 

1 1  1 .  F ie ld Screening Procedure 

Upon t h e  completion o f  each t e s t  b o r i n g  a l l  soi l  samples w i l l  be  

f i e ld  screened w i t h  an HNU meter  f o r  g ross  contaminat ion. F u r t h e r  

screen ing analyses w i l l  b e  determined by s i te  'condit ions a n d  goals of 

t h e  s i t e  inves t iga t ion .  A l l  screening data  w i l l  be  recorded o n  a f ie ld 

data sheet.  

I V .  E a u i ~ m e n t  Decontamination 

A l l  drilling equipment a n d  associated tools i n c l u d i n g  drill rods,  
4 .  

sampl ing equipment. mud tanks .  wrenches a n d  a n y  o the r  equipment o r  

tools t h a t  may have come in contac t  w i t h  contaminated mater ia ls  shal l  b e  

decontaminated u s i n g  a con t ro l  water  source s c r u b  t o  remove a n y  res id-  

ua l  soil. T h e  sampling equipment w i l l  b e  decontaminated u s i n g  a 
I 

methanol fol lowed by d is t i l l ed  water  r inse.  Spent  methanol w i l l  be 

conta iner ized a n d  d isposed o f  p r o p e r l y .  



APPENDIX F 

MONITORING WELL INSTALLATION PROCEDURES 



MOEI ITORING WELL INSTALLATION PROCEDURES 

I. Dr i l l i ng ISamp l ing  Procedures 

T e s t  b o r i n g s  shal l  b e  completed u s i n g  t h e  hollow stem auger 

drilling method, to a d e p t h  specif ied b y  t h e  superv i s ing  

geologist lengineer.  T h e  ins ide diameter o f  t h e  augers  shal l  b e  3-314'' 

inches. T h e  auger stem i s  t o  b e  t u r n e d ' b y  a r o t a r y  d r i v e  head which 
. 

i s  mounted on  a h y d r a u l i c  feed mechanism. 

Samples of t h e  encountered subsur face materials shal l  be  collected 

a t  a minimum o f  e v e r y  f i ve  ( 5 )  feet  a n d l o r  change in material  o r  a t  the  

d iscre t ion  o f  t h e  superv i s ing  geologist.  T h e  sampling method employed 

shal l  b e  ASTM D-1586lSpl i t  B a r r e l  Sampling us ing  e i ther  a s tandard  2.5'  

long 2" outs ide diameter s p l i t  spoon sampler w i t h  a 140 Ib. hammer o r  a 

3" outs ide diameter sampler w i t h  a 300 Ib. hammer. Upon re t r i eva l  of 

t h e  sampling bar re l ,  t h e  col lected sample shal l  be placed in glass jars 

and  labelled, s to red  a n d  re ta ined by O t B r i e n  & Gere f o r  possible 

tes t ing .  Cha in  o f  c u s t o d y  procedures wi II b e  prac t iced fo l lowing 

Section 15,  EPA-600/4-82-029, Handbook f o r  Sampling a n d  Sample 

Preservat ion  o f  Water a n d  Wastewaters. 

methods ou t l i  

completion. 

A geologi 

descr ibe  each 

l e d  in t h e  Dr i I I ing ISampt ing protocol  f o r  t e s t  b o r i n g  

s t  w i l l  b e  o n  s i te  during t h e  drilling operat ions t o  f u l l y  

soi l  sample i n c l u d i n g  1 )  Soil t ype ,  2 )  color,  3 )  percent  

recovery ,  4)  mois ture  content ,  5 )  odor  and 6 )  miscellaneous 

F-1 



observat ior is such as organ ic  content .  T h e  superv i s ing  geologist w i l l  be  

responsib le fo r  re ta in ing  a representa t ive  po r t i on  o f  each sample i n  a 

one p i n t  glass jar label led w i t h  1 )  s i te ,  2 )  b o r i n g  number 3 )  i n t e r v a l  

sample/ interval  p reserved,  4) date, 5 )  t ime o f  sample col lect ion, a n d  6 )  

sampling personnel.  T h i s  data w i l l  be  repor ted  in the  geologist 's  f i e ld  

book fo r  la ter  reference.  

T h e  D r i l l i n g  Cont rac tor  w i l l  be  responsib le f o r  ob ta  

a n d  representa t ive  samples, i n fo rm ing  t h e  sLperv is ing 

i n i n g  accura te  

geologist  of  

changes in d r i l l i n g  p ressu re ,  keep ing a separate genera l  log o f  soils 

encountered inc lud ing  b low counts  (i.e. t h e  number o f  blows f rom a soil 

sampling d r i v e  weight  (140 pounds)  r e q u i r e d  t o  d r i v e  t h e  s p l i t  spoon 

sampler in 6-inch increments)  and  ins ta l l i ng  moni to r ing  wells t o  levels 

d i rec ted  by the  superv i s ing  geologist  fo l lowing specif icat ions f u r t h e r  

ou t l i ned  in t h i s  protocol.  , 

I I. Moni to r ing  Well Complet ion 

A l l  mon i to r ing  wel ls w i l l  b e  cons t ruc ted  o f  PVC f lush jo in t  th readed 

wel l  screen a n d  r i s e r  cas ing (Schedule 40 o r  80) t h a t  w i l l  ex tend  f rom 

t h e  screened in te rva l  t o  approx imate ly  2'  above e x i s t i n g  grade.  A #20 

s lo t  screen w i l l  b e  used a n d  compatible sandpack i s  t o  be  used. O t h e r  

mater ia ls  u t i l i zed  f o r  complet ion w i l l  b e  washed s i l ica s a d ,  benton i te  

g r o u t ,  Por t land Cement. A p r o t e c t i v e  steel wel l  casing a n d  cap  w i t h  

locks w i l l  be used. 

T h e  mon i to r i ng  wel l  ins ta l la t ion  method f o r  2" wells shal l  b e  to  

place t h e  screen a n d  cas ing assembly i n t o  t h e  auger  s t r i n g  once t h e  

screen i n t e r v a l  has been selected. A t  t h a t  t ime a washed si l ica sand 

pack  w i l l  be  placed if r e q u i r e d  t o  p r e v e n t  screen plugging. Benton i te  
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g r o u t  w i l l  then be added to the annulus betwee11 the  casing and the  

ins ide auger  wall a t  a minimum th ickness o f  two feet  above the sand 

pack.  A cementJbentonite Grou t  wi l l  b e  added d u r i n g  the  ex t rac t ion  o f  

the  augers  until the  e n t i r e  aqu i fe r  th ickness has been su f f i c ien t l y  

sealed o f f  f rom hor izontal  a n d / o r  ve r t i ca l  f low above t h e  screened 

in te rva l .  D u r i n g  placement o f  sand and g r o u t ,  f r e q u e n t  measurements 

w i l l  b e  made to  check t h e  h e i g h t  o f  t h e  .sand pack and  th ickness of 

bentoni te- layers b y  a weighted tape measure. . 
A vented pro tec t ive  f o u r  ( 4 )  i n c h  diameter steel casing shal l  b e  

located o v e r  t h e  vented PVC s tandp ipe ex tend ing  2-3' above g r a d e  

secured b y  a Port land Cement seal. T h e  cement seal shal l  ex tend  

la te ra l l y  a t  least one foot  ( 1 ' )  in al l  d i rec t ions  f rom the  p ro tec t i ve  

casing and shal l  slope g e n t l y  away t o  d r a i n  water  away f rom t h e  well. 

A v e n t e d  steel cap wi l l  be  f i t t e d  o n  t h e  p r o t e c t i v e  casing a n d  a steel 

hasp shal l  b e  welded o n  one side o f  each steel casing so t h a t  t h e  cap 

may be  secured w i th  a steel lock. 

Th,e superv i s ing  geologist  is responsib le f o r  reco rd ing  t h e  exact  

wel l  deta i ls  as re layed b y  t h e  drilling con t rac to r  a n d  actual  

measurement. Both  t h e  superv i s ing  geologist  a n d  drilling con t rac to r  

a r e  responsib le f o r  tabu la t ing  a l l  wel l  materials used such  as footage of 

cas ing a n d  screen o r  bags o f  g r o u t ,  cement o r  sand. 

A f i e l d  s u r v e y  cont ro l  p rog ram w i l l  b e  conducted u s i n g  s tandard  

i n s t r u m e n t  s u r v e y  techniques t o  document wel l  location, g r o u n d ,  i n n e r  

a n d  o u t e r  casing elevations. 
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1 1 1 .  Well Development 

A l l  moni tor ing wells wi l l  be developed o r  cleared o f  a l l  f i ne  gra ined 

materials and  sediments t h a t  have set t led i n  o r  around the  well d u r i n g  

insta l la t ion to  i nsu re  t h e  screen is t ransmi t t i ng  representa t ive  por t ions  

of the  groundwater .  T h e  development wi l l  b e  b y  one o f  th ree  methods, 

a i r  s u r g i n g ,  pumping o r  ba i l ing  groundwater  f rom the well u n t i l  it 

y ie lds  re la t ive ly  sediment-free water .  .The determinat ion o f  wh ich 

method t o  use is  dependent  upon t h e  size and  d e p t h  o f  t h e  well a n d  t h e  

volume o f  groundwater  in t h e  well. 

T h e  a i r  s u r g i n g  method o f  development consists o f  ex tend ing a 

clean propy lene tube  down in to  t h e  screened por t i on  o f  t h e  well. T h i s  

t u b e  at tached t o  an .  a i r  compressor. T h e  compressed a i r  displaces the 

water  a n d  suspends f inegra ined material  f rom t h e  well. T h e  well is  

allowed t o  su rge  until t h e  groun4water  clears. 

If e i ther  t h e  pumping o r  ba i l ing  method i s  used a decontaminated 

pump o r  bai ler  w i l l  be  u t i l i zed  a n d  subsequent ly  decontaminated a f t e r  

each use. Groundwater  w i l l  b e  pumped f rom t h e  bottom o f  t h e  well 

us ing  a keck model stainless steel submersible pump o r  equivalent .  

Ba i l ing  wi l l  u t i l i ze  a stainless steel ba i le r  a n d  new po lypropy lene rope 

o n  t h e  ba i le r  a t  each well. Pumping o r  ba i l ing  w i l l  cease when t h e  

g roundwate r  ye i lds  sediment-free water. 



IN-SITU PERMEABI L l T Y  TEST PROTOCOL 

A n  in -s i tu  permeabi l i ty  tes t  w i l l  be  per formed on selected 

moni tor ing  wells. T h e  tes t  wi l l  b e  conducted b y  evacuat ing o r  add ing  a 

su f f i c ien t  volume o f  water f rom a well t o  c reate  a potent ia l  h y d r a u l i c  

d i f f e rence  between t h e  well a n d  t h e  s u r r o u n d i n g  aqu i fe r .  

Water levels wi l l  b e  measured a n d  recorded a t  speci f ic  t ime 

in te rva ls  f o r  f o u r  ( 4 )  h o u r s  o r  until t h e  water level  r e t u r n s  to  t h e  

in i t ia l  s ta t ic  water  level.  These measurements w i l l  moni tor  t h e  r a t e  o f  

r e c o v e r y  which i s  a func t ion  o f  t h e  h y d r a u l i c  conduc t i v i t y  of t h e  

aqu i fe r  material .  

A l l  water  l eve l '  measurements w i l l  b e  recorded t o  t h e  nearest  

h u n d r e d t h  o f  a foot  o n  t h e  at tached f i e ld  l og  sheet. T h e  water level 

p r o b e  wi l l  b e  cleaned w i t h  methanol swabbing a n d  d i s t i l l ed  water  r i n s e  

between each moni tor ing  we1 I. 

Values f o r  the h y d r a u l i c  c o n d u c t i v i t y  w i l l  b e  calculated u s i n g  

Hvorse lv 's  formulae. 



IN-SITU PERMEABILITY TEST 
FIELD LOG 

LO CAT1 0 f\J 
ELEVATION 

PROJECT 
WELL 
DATE 

NUMBER 

WATER H-h 

(HI 

(4 
IUS (R) 

SCREEN LENGTH (L) 

INITIAL HEAD (Ha) 

STATIC HEAD 

PIPE RADIUS 

SCREEN RAD 

DANM 



APPENDIX G 

SAMPLE PRESERVATION AND. SHIPMENT 



SAMPLE PRESERVATION 

To  maintain the i n t eg r i t y  o f  the groundwater  samples, appropr iate 

selection of containers, pretreatment o f  containers i f necessary and the 

ho ld ing times form the integral  p a r t  o f  the  sample preservat ion pro-  

gram. The  recommenced choice of preservat ives,  t y p e  o f  sample con- 

tainer, and hold ing time for var ious const i tuents are  shown in Table 1 

which is  taken f rom the  USEPA recommendid methods f o r  chemical 

analysis. The  recommended sample volumes a re  g i ven  in Table 1 1 .  

TABLE 1 

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES AND HOLDING TIMES 

Parameter Container 1 Preservat ive  2,12 
Maximum 

Physical 
Propert ies 

Color 

Specific Conductance 

Hardness 

Odor 

Bacter ia l  Tests  

Coliform', fecal 
and  tota l  

Fecal streptococci 
0.008%. Na2S203 6 

Cool, 4OC 

Cool, 4OC 

Cool, 4OC 
HN03 t o  pH 2 

Cool, 4OC 

D e t .  o n  s i te  

Cool, 4OC 
0.008% Na2S203 6 

Cool, 4OC 

Holding ~ i m e "  

24 hours  

24 hours  

6 months 

24 hours  

6 ' hou rs  

6 hours  

6 hours  



(Tab le  I - Cont inued) 

1 Maximum 
Parameter Container  Preservat ive  2 ' 1 2  Ho ld ing  Time 3 

I norgan ic  Tests  

I 
A c i d i t y  P,G Cool, 4OC 14 days  

A l k a l i n i t y  p, (2 Cool, 4OC 14 days  

Ammonia P,G Cool, k0c 28 days  
H2S04 t o  pH 2 

Biochemical oxygen  
demand 

P,G Cool, 4CC 48 h o u r s  

Biochemical o x y g e n  P,G Cool, 4OC 
demand, carbonaceous , 

48 h o u r s  

Bromide P ,G None r e q u i r e d  28  days  

Chemical o x y g e n  p,G 
demand 

Cool, 4OC 
H2S04  t o  pH 2 

28 days  

Ch lo r ide  P,Gl None r e q u i r e d  28 days  

Ana lyze  
Immediately 

Ch lor ine ,  to ta l  res idua l  P,G None r e q u i r e d  

Color  P,G Cool, 4OC 48 h o u r s  

14 d a y s  9 Cyanide,  tota l  a n d  P,G 
amenable t o  
ch lo r ina t i on  

Cool, 4OC 
NaOH t o  pH 12 6 
0.69 ascorbic ac id  

F luo r ide  P None r e q u i r e d  28 d a y s  

- 6 months  Hardness 

K je ldah l  a n d  P,G 
o rgan ic  N i t r o g e n  

Cool, 4OC 
H2S04  t o  pH 2 

28 days  

Metals 4 

Chromium VI 

M e r c u r y  

P,G Cool , 4OC 

P,G H N 0 3  t o  pH 2 

24 h o u r s  

28 days  

6 months Metals, P,G H N 0 3  to  p H  2 
excep t  above 



( T a b l e  I - Cont inued)  

Parameter 2,12 Maximum 
Preservat ive  Hold inq T ime 

N i t ra te  

N i t ra te -n i t r i t e  

Oi l  a n d  grease 

Organ ic  ca rbon  

Or thophosphate  

Oxygen ,  Dissolved 
Probe 

Winkler 

Phenols 

Phosphorus 
(elemental) 

Phosphorus,  to ta l  

Residue, to ta l  

Residue, F i l te rab le  

Residue 
Non-f i l  te rab le  (TSS)  

Residue, set t leable 

Residue, vo la t i le  

Sit ica 

Specif ic conductance 

Su l fa te  

Cool, 4OC 

Cool, 4OC 
H2S04 to p H  2 

Cool, 4OC 
H2S04 t o  p H  2 

* 

Cool, 4OC 
HCI o r  H2S04  t o  

F i l t e r  immediately 
Cool, 4OC 

None r e q u i r e d  
Immediately 

Fix on  s i te  a n d  
s t o r e  in d a r k  

Cool, 4OC . 

H2S04  to  p H  2 

Cool, 4OC 

Cool , 4OC 
H2S04 t o  p H  2 

Cool, 4OC 

Cool , 4OC 

Cool, 4OC 

Cool, 4OC 

Cool, 4OC 

Cool, 4OC 

Cool, 4OC 

Cool, 4OC 

48 hours  

28 days 

28 days  

28 days  
PH 

48 hours  

Analyze 

8 hou rs  

28 days  

48 h o u r s  

28 days  

7 days  

7 days  

7;days 

48 h o u r s  

7 days  

28 days  

28 days  

28 days  



(Tab le  I - Cont inued)  

Maximum 
Container 

1 
Preservat ive  2,12 Parameter Hold ing ~ i r n e ~  

SuI f ide P,G Cool, 4OC, add  
z inc acetate p lus  
sodium h y d r o x i d e  
t o  pH 9 

7 days 

P,G Cool,. 4OC Sul f i t e  

Sur fac tants  

Analyze 
Immediately 

48 h o u r s  

Analyze 
Immediately 

48 h o u r s  
b 

, 

.P,G Cool, 4OC 

Temperature P,G Non r e q u i r e d  

T u r b i d i t y  P ? G  Cool, 4OC 

Orsan ic  Tests 

Purgeable 
ha locarbons 

G, Cool, 4OC 
Tef lon- l ined 0.008% Na2S203 6 

septum 

14 days 

4 

14 days Purgeable 
aromatics 

G ,  Cool, 4OC #- 

Tef lon- l  ined 0.008% ~ a ~ ~ ~ f b 3 '  
septum H C L  t o  pH 

Acro le in  a n d  
accy lon i t r i le  

G ,  Cool, 4OC 
Tef lon- l ined 0.008% Na S20 6 

septum A d j u s t  p H  ?o 44" 

14 days 

G, Cool, 4OC c Phenols 

Benzid ines 

Phthalate esters 

N i trosamines 

7 days until 
ex t rac t ion ,  
40 days a f t e r  
ex t rac t ion  

7 d a y s  until 
ex t rac t ion ,  
40 days  a f t e r  
ex t rac t ion  

G, Cool, 4OC 
Tef lon- l ined 0.008% Na2S203 6 

7 days until 
ex t rac t ion ,  
40 days after 
ex t rac t ion  

G, Coo 
Tef lon- I  ined 

c= P 

7 days until 
ex t rac t ion ,  
40 days a f te r  
ex t rac t ion  

G, Coo 
Tef lon- l ined s to re  in d a r k  

cap 0.008% Na2S203 



(Tab le  I - Cont inued) 

G, Cool, 4OC 8 7 ~ l s y s  u n t i l  

Tef lon-l ined p~ 5-9 ex:raction , 
cap 4 0  days a f te r  

ex t rac t ion  

G, Cool, ,4OC 7 days u n t i l  
Tef lon- l ined extract ion,  

cap 40 days  a f t e r  
ex t tac t ion  

G, Cool , 4OC 7 clays until 
Tef lon- l ined s tore  in d a r k  ex t rac t ion  

cap  0.008% Na2S203 40 days  a f te r  
ex t rac t ion  

Haloethers G, Cool, Y°C 7 days u n t i l  
Tef lon- l ined 0.008% Na2S203  

6 ex t rac t ion ,  

cap  40 days  a f te r  
ex t rac t i on  

C h l o r i n a t e d  
h y d r o c a r b o n s  

G ,' Cool, 4OC 
T e f l o n 4  ined 

cap 

7 days  until 
ex t rac t ion ,  
40 days  a f t e r  
ex t rac t i on  

G, Cool. 4OC C 
7 d a y s  until 
ex t rac t ion ,  
40 d a y s  a f t e r  
ex t rac t i on  

T C D D  

Pest ic ides T=- 

Pesticides G ,  Cool, 4OC 
Te f lon -  

l i n e d  cap pH 5-9 8 

7 days  until 
ex t rac t ion ,  

- 4 0  d a y s  a f t e r  
e x t r a c t i o n  

6 months 



Polyethylene ( P )  o r  Glass 

Sample preservat ion  shou 

col lect ion. For compositl 

NOTES 

( G I  

id b e  per formed immediately upon  sample 

e samples, each a l iquot  shou ld  b e  p re -  

served a t  the  time o f  collection. When use o f  an automated sam- 

p le r  makes it impossible to p reserve  each al iquot ,  t hen  samples 

may b e  preserved b y  mainta in ing a t  Y°C until composit ing and  

sample s p l i t t i n g  is completed. 

Samples should be  analyzed as soon as possible a f t e r  col lect ion. 

T h e  times l is ted a re  t h e  maximum times t h a t  samples may b e  he ld  

before  ana lys i s  and  s t i l l  considered val id.  Samples may be he ld  

f o r  longer per iods o n l y  if t h e  permittee, o r  moni tor ing  labora tory ,  

has data on f i le  t o  show t h a t  the  speci f ic  t ypes  o f  samples u n d e r  

s t u d y  a re  stable f o r  t h e  longer  time. Some samples may n o t  b e  

stable f o r  t h e  maximum time p e r i o d  g i v e n  in t h e  table. A 

permittee, o r  moni tor ing  labora tory ,  is  obl igated t o  ho ld  t h e  sample 

f o r  a shor te r  t ime i f  knowledge ex is ts  t o  show t h i s  i s  necessary t o  

maintain sample s tab i l i t y .  

Samples should b e  f i l t e r e d  immediately on-si te be fo re  add ing  p r e -  

se rva t i ve  f o r  d issolved metals. 

Guidance appl ies t o  samples t o  b e  analyzed by GC, LC, o r  GCIMS 

f o r  speci f ic  compounds. 

Shou ld  o n l y  b e  used in t h e  presence o f  res idua l  chlor ine.  

Fo r  the  analysis o f  d iphenyln i t rosamine,  a d d  0.008% Na2S203 a n d  

ad jus t  p H  t o  7-10 w i t h  NaOH w i t h i n  24  h o u r s  o f  sampling. 
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8. T h e  pH adjustment may b e  performed upon receipt  a t  the laborato- 

r y  and  may be  omitted if the  samples are  ex t rac ted w i t h  72 hours  

o f  col lect ion. For t he  analysis o f  a ld r in ,  add 0.008% Na S 0 
2 2 3 '  

9.  Maximum hold ing time is 2 4  h o u r s  when su l f ide  is present .  

10.  Sample rece iv ing no pH adjustment must  be analyzed w i th in  seven 

days o f  sampling. 

1 Samples fo r  acrolein rece iv ing no pH adjustment must  b e  analyzed 

w i t h i n  3 days  o f  sampling. 

12.  When a n y  sample is to  b e  sh ipped b y  common c a r r i e r  o r  set 

t h r o u g h  t h e  Uni ted States Mails, it must  comply w i t h  t h e  Depar t -  

ment o f  Transpor ta t ion  Hazardous Materials Regulat ions (49 CFR 

P a r t  172) .  Th-e person o f f e r i n g  such material  f o r  t ranspor ta t i on  i s  

responsib le f o r  ensur ing  such  compliance. Fo r  t h e  preservat ion  

requirements o f  Table I, t h e  Of f ice  o f  Hazardous Materials, Mate- 
# 

r i a l s  T ranspor ta t i on  Bureau,  Department o f  T ranspor ta t i on  has 

determined t h a t  the  Hazardous Materials Regulat ions d o  n o t  app ly  

t o  t h e  fol lowing materials: Hydroch lo r i c  ac id (HCL) in water 

solut ions a t  concentrat ions of 0.04% by weight  o r  less ( p H  about  

1.96 o r  g rea te r ) ;  N i t r i c  ac id ( H N 0 3 )  in water  solut ions a t  concen- 

t ra t i ons  o f  0.15% by weight  o r  less ( p H  about  1.62 o r  greater ) ;  

Su l fu r i c  acid (H2S04) in water  solut ions a t  concentratjons.. of 0.35% 

by weight  o r  less ( p H  about  1.15 o r  g rea te r ) ;  a n d  Sodium 

h y d r o x i d e  (NaOH) in water solut ions a t  concentrat ions o f  0.080% b y  

we igh t  o r  less (pH about  12.30 o r  less) .  



T A B L E  II 

RECOMMENDATIONS FOR SAMPLING VOLUA4E 
O F  SAMPLES ACCORDING TO LIEASUREMENT 

Measurement Volume Container 

Meta Is 

Phenols 

Pesticides 

Herbic ides 

I norgan ics  

Cyan ide 

N u t r i e n t s  

Demand 

VHO 

THMS 

Ext rac tab le  

( b a s e l n e u t r a l s l  

ac id)  organics 

Sol ids 

O i l  E Grease 

0 

plast ic  bo t t l e l cap  

glass bot t le1  tef lon l i ned  cap on ly  

glass bot t le1  te f lon  l ined cap 

glass bot t le1  te f lon  l i ned  cap 

plast ic  bo t t l e l cap  

plast ic  bo t t l e l cap  

plast ic  bo t t l e l cap  

plast ic  bo t t l e l cap  

dup l ica te  glass bo t t l e / te f l on  septum cap 

dup l ica te  glass bo t t l e /  te f lon  septum cap 

glass b o t t l e l t e f l o n  l ined cap 

p las t ic  b o t t l e l c a p  

glass bo t t l e /  te f lon  l ined cap o n l y  



CHAIN-OF-CUSTODY PROCEDURES 

I 
Because any  sample i s  physical  ev idence o f  a c u r r e n t  s i tua t ion  in 

I t h e  envi ronment,  possession must  be  traceable, f rom t h e  time the  samples 

a re  col lected until they  a r e  submi t ted  t o  t h e  labora tory  f o r  analysis. T o  

1 mainta in and  document sample possession, t h e  fol lowing chain-of-custody 

I 
procedures  a r e  t o  b e  fol lowed. s 

I Field Custody Procedures 

1. Col lect o n l y  t h a t  number  wh ich  p rov ides  a good representa t ion  

I o f  t h e  media be ing  sampled. T o  t h e  e x t e n t  possible, t h e  

q u a n t i t y  a n d  t ypes  o f  samples a n d  sample locations a re  deter -  

mined p r i o r  t o  t h e  actual f ie ld  w o r k .  A s  few people as possi- 

I b l e  shou ld  hand le  samples. 

2 .  A p p r o p r i a t e  f i e l d  sheets mus t  b e  completed a t  t h e  time o f  

sample col lect ion. In addi t ion,  a bound  f i e ld  notebook mus t  

b e  maintained by t h e  s u r v e y  leader t o  p r o v i d e  a da i l y  r e c o r d  

o f  s ign i f i can t  events.  A l l  en t r i es  mus t  b e  s igned and dated. 

I A l l  members o f  t h e  s u r v e y  p a r t y  mus t  use  t h i s  notebook. 

Keep t h e  notebook as a permanent  record .  

I 3. T h e  f i e ld  sampler i s  persona l ly  responsib le f o r  t h e  & r e  a n d  

cus tody  o f  t h e  samples col lected until t h e y  a r e  t r a n s f e r r e d  o r  

d ispatched p r o p e r l y .  

I I 4. T h e  Project  Coord inator  determines whether  p r o p e r  cus tody  

procedures  were  fol lowed during t h e  f i e ld  work  and  decides i f 

I addi t ional  samples a r e  requ i red .  



t r a n s f e r  of Custody and Shipment 

1 . Samples are  accompanied b y  a Chain-of-Custody Record 

(A t tached) .  When t r a n s f e r r i n g  t h e  possession o f  samples, t h e  

ind iv idua ls  re l i nqu ish ing  a n d  r e c e i v i n ~  wi l l  s ign,  date, and  

note the  time on t h e  record .  T h i s  r e c o r d  documents sample 

custody t r a n s f e r  f rom t h e  sampler, often t h r o u g h  another 

person,  t o  t h e  ana lys t  in a mgbi le l abora to ry  o r  a t  'the labo- 

r a t o r y .  

2. Samples wi l l  b e  packaged p r o p e r l y  f o r  shipment and  d is -  

patched to  the  appropr ia te  l abora to ry  f o r  analysis, w i t h  a 

separate cus tody  r e c o r d  accompanying each shipment ( f o r  

example,. one f o r  each f i e l d  l abora to ry ,  one f o r  samples d r i v e n  

t o  the  labora to ry ) .  Sh ipp ing  conta iners  w i l l  b e  padlocked o r  

sealed for shipment t o  t h e  labora to ry .  T h e  method o f  ship-  

ment, c o u r i e r  name(s) a n d  o t h e r  p e r t i n e n t  in format ion a re  

entered in t h e  bot tom o f  t h e  form. 

3. A l l  shipments w i l l  b e  accompanied by t h e  Chain-of-Custody 

Record i d e n t i f y i n g  i t s  contents .  T h e  o r ig ina l  reco rd  wi l l  

accompany t h e  shipment, a n d  a c o p y  w i l l  b e  re ta ined by the  

Pro jec t  Coordinator .  

4. If sent  by mail, t h e  package w i l l  b e  reg is te red  w i t h  r e t u r n  

rece ip t  requested.  F r e i g h t  b i l l s ,  Post  Of f ice  receipts, and 

B i l l s  o f  Lad ing wi l l  b e  re ta ined  as p a r t  o f  the  permanent 

documentation. 

5 .  Upon rece ip t  in labora tory ,  c u s t o d y  will b e  t r a n s f e r r e d  by 

t h e  s igna tu re  o f  a s t a f f  member reco rd ing  date a n d  time. 



1 

T h i s  document  becomes a permanent  r e c o r d  a n d  is  f i l ed  w i t h  

t h e  da ta  r e p o r t  form. T h e  l ab  s t a f f  w i l l  t h e n  ass ign  each 

sample a i l n i q u e  number  for- da ta  s to rage  and  r e t r i e v a l  p u r -  

poses. 
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ANALYTICAL PROCEDURES 

All samples are  to  be analyzed in accordance w i th  one o f  the  

s tandard  analyt ical  methods c i ted and  descr ibed in 40 CFR Par t  136. 

These s tandard  analyt ical  methods a re  descr ibed in detai l  in one o f  the  

fo l lowing references. 

1. S tandard Methods for the  Examination df Water and Wastewa- 

t e r ,  15 th  Edi t ion,  1980 o r  any  more recent  addi t ion.  

2 .  ASTM Annual  Book o f  Standards,  Par t  31 , Water, 1975. 

3. EPA Methods f o r  Chemical Ana lys is  o f  Water and Waste, 1974. 

4. EPA Tes t  Methods f o r  Evaluat ing Solid Waste - 
Phys ica l l  Chemical Methods, 1982. 

Under  ce r ta in  circumstances, t h e  samples may b e  analyzed b y  

o the r  methods p r o v i d i n g  t h a t  t h e  such o t h e r  methods a r e  p rev ious ly  

approved  by t h e  New Y o r k  State Department o f  Health. 
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CROUNDVVATER SAMPLING PROTOCOL 

Materials 

I. Disposable Latex Gloves 

2 .  Plastic Sheeting (10 ft. b y  10 ft. minimum) 

a 3. Bai lers ( t o p  f i l l i n g )  - 13 i n c h  stainless steel 

4. Polypropylene Rope 

5 ,  Dist i l led Water 

6 .  Acetone Solvent  

7. Clean Disposable Towels 

8. "Soi l test" Water Level Ind ica tor  o r  100 Ft .  Steel Tape 

9.  tlJabscotl Impel ler Pump 

10. T y g o n  T u b i n g  (318-inch) 

11 . Insu la ted ~ r a n s ~ o r t  Containers 

12. Graduated Pail 

13. Conduc t i v i t y  Meter  

14. p H M e t e r  
I 

15. Safety Glasses o r  Goggles 

16. Appropr ia te  Sampling Containers 

17. Vacuum Flasks (1,000 ml a n d  250 ml) and  Associated Fittings 

General 

T h e  fol lowing procedures must  b e  adhered t o  during a l l  well devel- 

I oping and  sampling operat ions. H a r d  hats  and safe ty  glasses o r  

guggles must  be worn  a t  a l l  t imes during welt development o r  sampling 

I t o  p reven t  splashing o f  potent ia l l y  contaminated water i n t o  t h e  eyes. 

I Sampling o f  wells must  be  d iscont inued during precip i tat ion per iods.  



Procedures 
I 

Use of t he  fo l lowing procedures  for t he  sampling o f  g roundwate r  I 

observat ion  wells is dependent  upon  the  d e p t h  of t h e  water  level  in the  

I 
well t o  b e  sampled. T o  ob ta in  representa t ive  g roundwate r  samples f rom 

, wells where water levels a r e  a t  a dep th  greater  t h a n  25 feet,  t he  bai l -  

ing p rocedure  shou ld  be  used. T o  obta in representa t ive  g roundwate r  

samples f rom wells where water  levels a r e  a t  a d e p t h  less t h a n  25 feet,  

t h e  ba i l i ng  p rocedure  o r  t h e  pumping p rocedure  can b e  used. Each of  

these procedures  i s  expla ined in deta i l  below. 

A.  Sampling Procedures ( B A I L E R ]  

~ 1. I d e n t i f y  t h e  wel l  and  reco rd  the  locat ion on  t h e  Groundwater  

Sampling F ie ld  Log.  (A t tached)  
I 

I 
2 :  C u t  a s l i t  in one side o f  t h e  p last ic  sheet  a n d  s l i p  it o v e r  a n d  

a r o u n d  t h e  well, c rea t ing  a clean sur face o n t o  wh ich  t h e  

sampling equipment can  b e  posit ioned. T h i s  clean w o r k i n g  

area shou ld  b e  a minimum o f  10 feet by 10 feet. Do n o t  k i c k ,  

t rans fe r ,  d r o p ,  o r  in a n y  way l e t  soi ls o r  o t h e r  mater ia ls  fa l l  

on to  t h i s  sheet  unless i t  comes from ins ide  t h e  well. Do n o t  

place meters, tools, equipment, etc. o n  t h e  sheet un less  t h e y  

have  been cleaned f i r s t  w i t h  a clean rag.  

3 .  P u t  o n  a new p a i r  o f  disposable gloves. 

4. Clean t h e  wel l  cap  w i t h  a clean towel a n d  remove t h e  wel l  cap 

a n d  plug, p lac ing  b o t h  o n  t h e  p las t ic  sheet. 

5. Clean t h e  f i r s t  t e n  feet  o f  t he  stpel 100 foot  tape o r  e lec t r ic  

water  level  i nd i ca to r  w i t h  a methanol soaked towel, r i n s e  w i t h  



/ 

d is t i l led water and  measure the  dep th  to  the  water  tzble.  

Record th is  informat ion o n  the Groundwater  Sampling Field 

Log. 

6 .  Compute the volume o f  water  in the  wel l  us ing  the  formulae 

and information p rov ided  o n  the Groundwater  Sampling Fie ld 

Log. Record t h i s  volume on the  Groundwater  Fie ld Log. 

7 .  A t tach enough po lypropy lene rope t o  a ba i le r  t o  reach t h e  

bottom of the  wel l  and  lower the  ba i le r  slowly i n t o  the  well, 

making cer ta in  t o  submerge it o n l y  fa r  enough t o  fill it corn- 

p le te ly  . 
8 .  Pul l  t he  bai ler  o u t  o f  t h e  well, keep ing t h e  po lyp ropy lene  

rope on the  p last ic  sheet. Empty t h e  g roundwate r  f rom t h e  

bai ler  i n to  a new glass q u a r t  container  and  observe i t s  ap- 

I 
pearance. R e t u r n  t h e  g lass  q u a r t  t o  i t s  p r o p e r  t r a n s p o r t  

container .  Note: T h i s  sample w i l l  n o t  undergo  labora tory  

I analysis, and  is  col lected t o  observe t h e  phys ica l  appearance 

o f  t h e  g roundwate r  only.  

9.  Record the  phys ica l  appearance o f  t h e  g roundwate r  o n  t h e  

Groundwater  Sampling Fie ld Log. 

10. Lower t h e  ba i le r  t o  t h e  bot tom o f  t h e  wel l  a n d  ag i ta te  the  

ba i le r  up and  down t o  resuspend a n y  mater ia l  se t t led  .in t h e  

well. 

11. In i t i a te  ba i l ing  the  wel l  f r o m  t h e  wel l  bot tom making c e r t a i n  t o  

keep the  po lypropy lene r o p e  o n  t h e  p las t ic  sheet. A l l  

g roundwater  should b e  dumped f rom t h e  ba i le r  i n t o  a g r a d u -  

ated pai l  to  measure t h e  q u a n t i t y  o f  water  removed f rom t h e  

well. 



Cont inue ba i l ing  the well f rom the bottom u n t i l  t h ree  times the 

volume o f  g roundwate r  in the well has been removed, o r  u n t i l  

t he  well i s  bai led d r y .  I f  the  well is  bai led d r y ,  allow su f f i -  

c ien t  t ime (severa l  h o u r s  t o  o v e r n i g h t )  f o r  the  well to  recover 

before  proceeding w i t h  Step 1 3 .  Record t h i s  information on 

t h e  Groundwater  Sampling Fie ld Log. 

Remove t h e  sampling bot t les  f rom t h e i r  t r a n s p o r t  containers 

and  prepare  t h e  bot t les  f o r  rece iv ing samples. Inspect  all 

labels to  i n s u r e  p r o p e r  sample identi f icat ion. Sample bott les 

should be k e p t  cool w i t h  t h e i r  caps on until t h e y  a re  ready to 

receive samples. A r r a n g e  t h e  sampling conta iners  t o  allow fo r  

convenient  filling. A lways fill the  containers for  Tota l  Or -  

ganic Halogens f i r s t .  

In i t ia te  sampling b y  lower ing t h e  ba i le r  s lowly i n to  t h e  well, 
, 

making ce r ta in  t o  submerge it on ly  f a r  enough' t o  fill it com- 

p lete ly.  Minimize ag i ta t ion  o f  t h e  water  in t h e  well. F i l l  each 

sample conta iner  fo l lowing t h e  ins t ruc t ions  in the Sample 

Preservat ion Procedures. R e t u r n  each sample bo t t l e  to  i t s  

p r o p e r  t r a n s p o r t  conta iner .  

Record t h e  phys ica l  appearance o f  t h e  g roundwate r  observed 

during sampling o n  t h e  Croundwater  Sampling F ie ld  Log. 

A f t e r  t h e  las t  sample has been colle&ted, r e c o r d  t h e  date  and 

time, empty one ba i le r  o f  water f rom t h e  sur face o f  t h e  water 

in t h e  well i n t o  t h e  250 ml f lask, measure a n d  r e c o r d  t h e  pH, 

speci f ic  c o n d u c t i v i t y  a n d  temperature o f  t h e  groundwater  

fo l lowing t h e  procedures out1 ined in t h e  equipment operat ion 

manuals. Record t h i s  informat ion o n  the  Groundwater  



Sampling Field Log. T h e  2 5 0  rnl f lask  must  then be r insed 

w i t h  acetone and  d is t i l led  water p r i o r  to  reuse.  

17 .  Replace t h e  well p l u g  and lock the  well p ro tec t ion  assembly 

before leaving t h e  well location. 

1 8 .  Place t h e  po lypropy lene rope,  g loves,  towels and  plast ic  

sheet ing i n t o  a p last ic  bag f o r  disposal.  

1 9 .  Begin  Chain of Custody procec(ures. 

B. Sampling Procedures (PUMP) 

1. I d e n t i f y  t h e  well a n d  reco rd  t h e  locat ion o n  the  Groundwater  

Sampling Fie ld Log. 

2. C u t  a s l i t  in one side o f  t h e  wlastic sheet and  s l i o  it o v e r  and 

a round  t h e  well, c rea t ing  a clean sur face onto wh ich the  

sampling equipment can be  posit ioned. T h i s  clean w o r k i n g  

area shou ld  be a minimum o f  10 feet  by 10 feet. Do n o t  k i ck ,  

t rans fe r ,  d rop,  o r  in a n y  way l e t  soils o r  o the r  materials fa l l  

on to  th i s  sheet unless it comes f rom ins ide t h e  well. Do not  

place meters, tools, equipment, etc. on  t h e  sheet unless t h e y  

have been cleaned f i r s t  w i t h  a clean rag.  

P u t  o n  a new p a i r  o f  d i s p o k b l e  gloves. 

Clean t h e  wel l  cap w i t h  a clean towel  a n d  removg t h e  well cap 

a n d  plug, p lac ing b o t h  o n  t h e  p last ic  sheet. 

Clean t h e  f i r s t  t e n  feet  o f  t h e  steel 100 foot tape o r  e lectr ic  

water  level  ind ica tor  w i t h  a methanol soaked towel, r i n s e  w i t h  

d is t i l led  water  a n d  measure t h e  d e p t h  t o  t h e  water  table. 

Record t h i s  informat ion o n  t h e  Groundwater  Sampling F ie ld  

Log. 



C c r . r , ~ t e  the volume of water in the  well u s i n g  the formulae 

anc: ir format ion p rov ided  on t h e  Groundwater  Sampling Field 

Lc;. i iecord t h i s  volume on the  Field Log.  

Insta l l  a measured length  o f  318-inch ASTM 304 stainless steel 

tub ing into the  well such t h a t  it is  two feet  from the bottom 

of t h e  well. T h e  stainless steel t u b i n g  is  to  b e  tho rough ly  

cleaned w i th  acetone and  d i s t i l l qd  water  ' be fore  insta l la t ion.  

Once instal led, t h e  tubing is  l e f t  in the. well permanent ly .  

The top of the  stainless steel tubing is  connected to a 250 ml 

f l ask  by push ing  it t h r o u g h  a si l icone s topper  (see at tached 

F igure  1 )  and  connected t o  a 120 V "Jabsco" impeller pump 

wi th  a piece o f  3/8- inch t y g o n  tubing. Another  piece o f  

tygon t u b i n g  is  connected to t h e  pump d ischarge and r u n s  

in to  a 1000 ml vacuum flas,k, as shown in at tached f i g u r e .  

Use the  manual ly operated vacuum pump t o  d r a w  water up 

th rough  the  tub ing ,  i n t o  t h e  250 ml f lask  and  t h r o u g h  t h e  

pump which pr imes t h e  Jabsco pump. S t a r t  t h e  pump, remove 

the  1000 ml vacuum f lask, a n d  pump i n t o  a gradua ted  pai l  

until th ree times t h e  well volume o f  water  in the  wel l  is 

removed, o r  until t h e  well i s  pumped dry. If t h e  well i s  

pumped dry, allow su f f i c i en t  t ime f o r  t h e  wel l  . t o  recover  

before proceedf iqwTth-s€eplr .  - - - 

- - - -  - - - - - -  - -  - 

10. Record t h e  phys ica l  appearance o f  t h e  g roundwate r  in the  

Groundwater  Sampling F ie ld  Log. 

11. Remove the  sampling bot t les  f rom t h e i r  t r a n s p o r t  conta iners 

and prepare  t h e  bot t les f o r  rece iv ing  samples. Inspect  all 

labels to  i nsu re  p r o p e r  sample ident i f icat ion.  Sample bot t les 



shou ld  be k e p t  cool w i t h  the i r  caps on u n t i l  t hey  are ready to 

receive samples. 

convenient  f i l l i n g  . 
Halogens f i r s t .  

Cont inue pumping 

Ar range  the  sampling bot t les to allow for  

Always f i l l  the  bot t les  for  Total  Organic 

t h e  well and  remove the sil icone stopper 

f rom t h e  250 ml f lask whi le the  pump is  s t i l l  running to avoid 

a n y  r u n b a c k  from the pump.. F i l l  t h e  appropr ia te  sample 

container  fo l lowing the ins t ruc t ions  o h  t h e  Sample Preserva- 

t i o n  Procedures. R e t u r n  each sample bo t t l e  t o  i t s  p roper  

t r a n s p o r t  container .  

Record t h e  phys ica l  appearance o f  t h e  g roundwate r  observed 

during sampling o n  t h e  Groundwater  Sampling Fie ld Log. 

A f t e r  the  las t  sample has been col lected, r e c o r d  the  date  and 

time and pump water  f rom the  wel l  i n t o  t h e  250 ml f lask,  

filling it approximately hal fway.  Measure and  reco rd  t h e  pH 

and  c o n d u c t i v i t y  o f  t h e  g roundwate r  fo l lowing t h e  procedures 

out l ined in t h e  equipment operat ion manuals. Record th i s  

informat ion o n  t h e  Groundwater  Sampling Fie ld Log. The 

250 ml f lask  m u s t  then  b e  r i n s e d  w i t h  acetone a n d  d is t i l led  

water  p r i o r  t o  reuse. 

Replace t h e  wel l  plug a n d  lock  t h e  wel l  p ro tec t ion  assembly 

before  leav ing t h e  well location. 

Place t h e  g loves,  towels, a n d  p las t ic  sheet ing  i n t o  a p last ic  

b a g  f o r  disposal.  

Beg in  Chain-of-Custody procedures.  
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B O R I N G  LOGS 

rn Legend 

- - 
I S t a b i  1  i zed Water L e v e l  ~ e a d !  ng 

00- -- - Water L e v e l  a t  Time o f  B o r i n g  

p] - We l l  Screen 

C u t t i n g s  and Cave- I n  M a t e r i  a1 s 

Sandpack 

B e n t o n i t e  

G r o u t  

Conc re te  



NOTES CORRESPONDING TO SUBSURFACE LOGS 

1 . )  S o i l  i n v e s t i g a t i o n s  by  auger b o r i n g s  per formed i n  accordance w i t h  A S T M  

d e s i g n a t i o n  D 1452-65 (1972).  

2 . )  P e n e t r a t i o n  t e s t  and s p l i t - b a r r e l  (SB) sampl ing  of s o i l s  per fo rmed i n  

accordance w i t h  ASTM d e s i g n a t i o n  D 1586-67 (1974) .  

8 

3 .  ) D e s c r i p t i o n  of s o i l  s (subsur face l o g s  i n  accordance w i t h  ASTM d e s i g n a t i o n  

D 2488-69 (1975) .  
i.- 

Munse l l  c o l o r  d e s i g n a t  i o n s  based on i n - s i t u  m o i s t u r e  c o n t e n t  of 

s o i l s  
- 

A b b r e v i a t e d  t e x t u r a l  d e s c r i p t i o n s  f o r  sand and g r a v e l  a r e  as 

f o l l o w s :  

- F i n e  (F) 

- Medium (M) 
\ 

- Coarse (C) 

Dashed s t r a t i f i c a t i o n  l i n e s  n o t  l a b e l l e d  on t h e  s u b s u r f a c e  l o g s  are  

approx imate  where i n - s i t u .  

H y d r o c h l o r i c  a c i d  used was 0.95 normal  HC1. 



TABLE 1 

MONITORING WELL CONSTRUCT I O N  SUMMARY 

We1 1 E l e v a t i o n  T o t a l  Depth screened1 , Top of1 Top of 1 

# D r i l l e d  ( f t )  I n t e r v a l  Sand B e n t o n i t e  

. Repor ted  as f e e t  be low ground s u r f a c e  





RECRA RESEARCH, INC. 

SUBSURFACE LOG 

HL, i . 1 )  

SURFACE ELEV - 
G.W. D E I I H  8 2 9 . 0 1  

FINISHED 
7-26-83 

i 

1 I 

EndlcoCt Johnson S i t e  L ~ ~ A T I O N  F r a n k l i n  S t r e e t  S i t e ,  see  
Assessment # 3 ~ 5 0 8 1 5 8  p l a n  diagram 

NOTES 
w- 1  5 ;  Well 

1 I n s t a l l ,  

1 13 136 ( Moist  f a i n t l v  m o t t l e d  d a r k  olive Boring advanced w i t h  
3  3/4" I D  hol low stem 
a u g e r ,  t r u c k  mounted 
CME 55 d r i l l  

! . O f  i 
- 

gray  ( 5 Y  3  /1)  d a r k  ye l low o range  . 

(10 YR 4 /6 )  p a r t l y  o r g a n i v  CLAYEY- 
SILT, e a r t h y  odor ,  s l i g h t l y  p l a s t i c  
v e r y  s t i f f  i n - s i t u ,  no r e a c t i o n ' t o  

k g r a d e s  t o  
Moist  f a i n t l y  m o t t l e d  d a r k  o l i v e  

g r a y  (5Y 3/1)  d a r k  y e l l o w  o range  
(10 YR 416) CLAYEY-SILT w / t r a c e  ( c )  

8.3% r e c o v e r y  on SB 
sample 118 

SAID and o c c a s i o n a l  a n g u l a r  sha1.e 
s l i g h t - m e d i u m p l a s t i c i t y ,  

s o i l  s t r u c t u r e ,  no r e a c  
t i o n  t o  HCL 

- a t  6 . 0  f t . ,  m o t t l i n g  n o t  a p p a r e n t  
(10  YR 416) 

- W.L. measured a t  
14 '9"  from ground- 

4 - a t  8.0 f t . ,  w i t h  i n c r e a s i n g  conce 
t r a t i o n  of  ( c )  SAND and ( f )  GRAVE 

d a r k  ye l low o r a n g e  (10 YR 416 
w i t h  1 5 2 0 %  s h a l e  G W E  

s u r f a c e ,  1 0 i 1 5 ,  7-26-8 
\ l O . O f  f 

p l a s t i c ,  homogeneous s o i l  

g r a d e s  t o  
S a t u r a t e d  d a r k  y e l l o w  o range  (10 YR 
SANDY-SILT and GRAVELLY SAND, dense  
n o n - p l a s t i c ,  homogeneous s o i l  
, s t r u c t u r e  

S a t u r a t e d  d a r k  y e l l o w  o r a n g e  (10 YR 
SILTY-CLAY w i t h  20-30% S h a l e  GRAVEL 
medium-high p l a s t i c i t y ,  homogeneous 
s o i l  s t r u c t u r e ,  no r e a c t i o n  t o  HCL 

I+{ S a t u r a t e d  o l i v e  g r a y  (5Y 3/21 SANDY m. CLAY w i t h  25% GRAVEL and COBBLE, sl 
t o  medium p l a s t i c i t y ,  homogeneous 
s o i l  s t r u c t u r e  Bor ing  completed a t  

r e f u s a l  t 
CLASS1 FlCAnON 

V i s u a l  

METHOD OF lNVEfTIGATlo~ Truck Mounted ~ u g e r / ~ s T M  D-1586 



DATE 
STARTED '- 

f 
8- 1-83 

SHEET 2 OF - 

9- -1 
RECRA RESEARCH, INC. HOLE NO. 

, SURFACE ELEV 8 3 0 .  A 

G.W D E r n  8'7.82 
SUBSURFACE LOG 

k PROJECT E n d i c o t t ; o h n s o n S i t e  L ~ ~ ~ , o ~  F r a n k l i n  S t r e e t  S i t e ,  see 
1 

4, 

Assessment lf3C508158 p l a n  diagram 

o BLOWS ON z 
W 

SAMPLER 
DESCRIPTION NOTES 

1 
I 

1 8 Yoi s t  brownish b l a c k  ( 5 Y R  2 / 1 )  m o t t l e d  
8 

- 
d a r k  y e l l o w  brown (10 YR 4 1 2 )  p a r t l y  Bor ing  advanced wi th  

, -o rgan ic  SANDY-SILT w i t h  20%' subangu la r  3 3 / 4 "  ID ho l low s t e r i  
*to subrounded l i m e s t o n e  GRAVEL, s l i a t l y  a u g e r ,  t r u c k  mounted -- 

C?fE 5 5  d r i l l  - 2 l a s t  i c  f i n e s ,  homogeneous s o i l  
t r u c t u r e ,  r e a c t s  t o  HCL - - - - -  - - - - - - - - - -  

sl ight-medium p l a s t i c i t y ,  no r e a c t i  

3 
Lo-I-7.CL- - - - 0 - - - - - - - - 

a t u r a t e d  brownish b l a c k  (5 YR 2 / 1 )  
RAVELLY-SILT, n o n - p l a s t i c ,  l o o s e ,  
omogeneous s o i l  s t r u c t u r e ,  no 
e a c t i o n  t o  HCL 

4 

=, [ r l , a t  20.0 f t  . , w i t h  10% s h a l e  GRAVE4 

,becoming v e r y  s t i f f  I 

j t r u c t u r e ,  no r e a c t i o n  t o  HCL . b 

7 .  
15 20 

20 5 1  ' 

- - 
Visual 

- 

D e t e c t e d  t r a n s i t i o n  
by a u g e r  p e n e t r a t i o  
a t  18 f t .  f rom grou 
s u r f a c e ,  p r o b a b l e  
t r a n s i t  i o n  

- 

- - 
CLASS1 FlCATlON 

METHOD OF INVESTIGATKlN Truck Mounted Auger/ASTM D-1586 



RECRA RESEARCH, INC. HOLE NO 
B-2 

8- 1-83 
* STARTED 

8- 1-83 I SURFACE ELEV 
j U v 4  

2 SUBSURFACE LOG G W DEPTH 822.32 
,SHEET OF - 

I 

PROJECT L n d i c o t t  Johnson site 
I 

LOCP;T,ON t r a n k l i n  S t ree t  S ~ c e ,  
Assessment # 3 ~ 5 0 8 1 5 8  see p l a n  d iagram 

r 
W 

SAMPLER 
DESCRIPTION 

40.0 ft., with  GRAVEL 

1 1 5  at 4 5 . 0  ft., with 15% GRAVEL 

See sheet  /I1 f o r  
hescr ipt  i o n  

4 9 . 5 '  Auger r e f u s a l ,  
b o r i n g  completed 

CLASSIflCATiON 
Visual  

MEMOD OF INVESTIG~mN Truck Mounted ~ u g e r / ~ s R I  D-1586 



DATE RECRA RESEARCH, INC HOLE NO. B- 3 i 7-25-83 
I STARTED 

SURFACE ELEV 832. I FINISHED 7-28-83 - 
SHFFT 1 OF 2 SUBSURFACE LOG G W  D E ~  823 -79 

C 
I I 

1 PROJECT E n d i c o t t  Johnson S i t e  LOCATION F r a n k l i n  S t r e e t  S i t e ,  see 
Assessment #3C508158 p l a n  diagram 

I 1 1 8  1 4  1 Dry g r a y i s h  o l i v e  green (5 GY- 4 / 2 )  - -  - 

SILTY-CLAY, s l i g h t  t o  medium p l a s t :  
f i r m ,  no r e a c t i o n  t o  HCL a 
- - - - - - - - - - - I - - -  

Moist  o l i v e  b l a c k  (5Y 2 /1 )  SILTY- ' 
CLAY w i t h  15% c o a r s e  subrounded 
s h a l e  and l i m e s t o n e  GRAVEL, medium 

' i 3 
p l a s t i c i t y ,  s o f t ,  homogeneous s o i l  

1 s t r u c t u r e  

3 a t  10.0 f t . ,  s a t u r a t e d  

(&I Moist  o l i v e  b l a c k  (5Y 2/11 SILTY- ' 
CLAY w i t h  20% s h a l e  GRAVEL, s l i g h t .  
medium p l a s t i c i t y ,  v e r y  s t i f f  t o  
hand,  homogeneous s o i l  s t r u c t u r e ,  
no r e a c t i o n  t o  HCL 

NOTES 

Boring advanced w/ 
i t y ,  3 3/4" I D  hol low 

stem auger ,  t r u c k  
mounted CME 55 r i g  i 

D i s t i n c t  i n c r e a s e  i n  
d r i l l i n g  r e s i s t a n c e  a t  
approx imate ly  13 f  t . 
from ground s u r f  a c e ,  
p r o b a b l e  t r a n s i t i o n  

Bor ing advanced w i t h  
3 1 /4 "  d iamete r  d r a g  
b i t  (wash bor ing)  from 
30 f t .  below grade t o  
complet ion  

CLASSIRCATJON V i s u a l  

OF 
Truck  Mounted Auger /ASTM D- 1586 



I I 

PROJECT Endicott Johnson Site L O ~ A ~ l O N  Franklin Street Site, see 

Assessment !.3C508156 plan diagram 
t 

RECRA RESEARCH, INC. 
7-28-83  J 

1 5  S r r ~ ~ I S H E D  2 OF - 2 
I SUBSURFACE LOG 

DESCRIPTION 

B- 3 
HOLE NO. 833.6 

SURFACE €LEV 

G W DEPTH 823.79 

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

' 7 5 1 . 4  
- Saturated d a r k  g r a y  (N5)  GRAVELLY- 

CLAY, s l i g h t l y  plastic, h a r d  i n - s i t  

- \ n o r e a c t i o n t o H C L  / 

CLASSIFICATION 

- - - 

V i s u a l  

NOTES 

See s h e e t  //I 
a e s c r i p r  ion 

s 

41.5 '  b o r i n g  
r e f u s a l  

f o r  



' "DATE I STARTED 
7-26-83 I RECRA RESEARCH, INC. 

I SUBSURFACE LOG 

HOLE NO. 
B-4 

837 5 SURFACE ELEV ,-*.- 

G.W DE~JTH 8 2 3 . 1 4  

I I 

PROJECT Endico  t t Johnson  S i t e  F r a n k l i n  S t r e e t  S i t e ,  see 
Assessment  !:3C508185 p l a n  d i ag ram 

J 

o BLOWS ON 
2 

DESCRIPTION NOTES 

1 2 3 Mois t  d a r k  y e l l o w s i h  brown (10YR 4 /  
C- 

3 3 ' SILTY-CLAY w i t h  10% GRAVEL, s l i g h t -  
medium p l a s t i c i t y ,  p a r t l y  o r g a n i c ,  
f i r m ,  no r e a c t i o n  t o  HCL 

Moi s t  g r a y i s h  b l a c k  (N2) SILT w i t h  
20% GRAVEL, s l i g h t l y  p l a s t i c ,  f i r m ,  

7 n o  

r e a c t i o n  t o  HCL 

r -  - -  - - - -  - - - -  - - - .  
S a t u r a t e d  d a r k  g r a y  (N3)  SANDY- 
S I L T , . p o o r l y  g r a d e d ,  f i n e s  a r e  non- 
s l i g h t l y  p l a s t i c ,  no r e a c t i o n  t o  

r----'-' - - - - -  ' - .  
S a t u r a t e d  medium o l i v e  g r a y  (5Y 4 / 2  
SILT, u n i f o r m l y  g r a d e d ,  n o n - p l a s t i c  
f i r m ,  no  r e a c t i o n  t o  HCL 

a t u r a t e d  l i g h t  o l i v e  g r a y  ( 5 Y  5 /2?  
w i t h  15-20% GRAVEL, 

s l igh t -medium p l a s t i c i t y ,  v e r y  s t i f  
i n - s i t u ,  homogeneous s o i l  s t r u c t u r e  
n o  r e a c t i o n  t o  HCL 

a t  30.0 f t . ,  w i t h  25% GRAVEL, 
15 32 , p r e d o m i n a t e l y  c o a r s e  t e x t u r e d  
40 55 - 

V i s u a l  

Bor ing  advanced  w i t h  
3 3/4" I D  h o l l o w  s t e m  
a u g e r ,  t r u c k  mounted 
CME 55  d r i l l i n g  r i g  

W.L. measured  a t  7 .6 '  
f r om t o p  o f  a u g e r  c a s i  
a t  07 :30 ,  7-27-83 

20 .3 '  t r a n s i t i o n  as 
d e t e r m i n e d  f rom SB #5 

- .-- =ASS1 FlCATlON 

.- - - M E ~ O D  OF l N ~ ~ ~ ~ l t ~ T I D N  T ruck  Mounted Auger/ASTM D-1586 



-DATE " RECRA RESEARCH, INC. HOLE: NO 
8 -- 

( 6TbQTED 7 - 2 6 - X 1  

'A' FINISHED 7-27-83 SURFACE ELEV 8 3 2 . 6  

SHFET 2 OF 2 SUBSURFACE LOG t,W DEPTH 8 2 3 . 1 k  
I 

PROJECT Endicot t Johnson S i t e  
I 

LOCATION F r a n k l i n  S t r e e t  S i t e ,  see 
Assessment p l a n  d i a g r a m  

o BLOWS ON 
Z 

W SAMPLER 
DESCRIPTION NOTES 

8 61 64 See sheet #1 f o r  
68 

0 ft. 
auger 

boring 
refusal 

Visual 
- - - -  CLASS1 FlCATlON 

METHOD OF INVESTIGATDN 
Truck Mounted ~ u g e r / ~ s T M  D-1586 

- 



I 

PROJECT Endico t t Johnson S i t e  
I 

L O C A ~ [ O N  F r a n k l i n  S t r e e t  S l t e ,  s e e  
h s se s smen t  #3C508158 p l a n  d i ag ram 

R O W S  ON 
L. 

DESCRIPTION LOG NOTES 

Dry d a r k  y e l l o w i s h  brown (10 YR 4 / 2  
SAND-SILT-CLAY w i t h  25% subrounded  

Bor ing  advanced  w i t h  
3 314" I D  h o l l o w  s t em 
a u g e r ,  CME 55 t r u c k  
mounted d r i l l  t GRAVEL, s l igh t -medium p l a s t i c  f i n e s  

medium d e n s e ,  s l i g h t  r e a c t i o n  t o ,  

Mo i s t  b rown i sh  g r a y  (5  YR 4 /  1)  SIL7 
CLAY, medium p l a s t i c i t y ,  f i r m ,  no 
r e a c t i o n  t o  HCL 

S a t u r a t e d  brownish  b l a c k  (5  YR 211: 
SILT, n o n - s l i g h t l y  p l a s t i c ,  s o f t ,  
homogeneous s o i l  s t r u c t u r e ,  no 
r e a c t i o n  t o  HCL 

I lo- 

\ 

L o - ,  - - - -  - -  - - - - -  
S a t u r a t e d  b rown i sh  b l a c k  (5 YR 2/1:  
SANDY-SILT, n o n - s l i g h t l y  p l a s t i c ,  
medium d e n s e  i n - s i t u  
- - - - - - - - - - - - - - - _  

S a t u r a t e d  d a r k  o l i v e  g r a y  (5  Y 3/11 
SILTY-CLAY, s l i g h t l y  p l a s t i c ,  f i r m  
homogeneous s t r u c t u r e  

\ D e t e c t e d  change  of  
! ry a u g e r  p e n e t r a t i o  

S a t u r a t e d  d a r k  o l i v e  g r a y  (5 Y 311: 
SILTY-CLAY w i t h  15% s h a l e  GRAVEL, 
s t i f f  , medium p l a s t i c i t y  

27.0 f t .  b o r i n g  
comple ted  

V i s u a l  




