
• 

• •  

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-

• 

• 

• 

-

-

RICHARD D. GALLI, P.E., P.C. 
52 BROADWAY, GREENLAWN, N.Y. 11740 

TPF:pmsS2 

89-001-04 

ASTRO ELECTROPLATING, INC • 

NYSDEC SITE CODE: 1-52-036 

PHASE II REPORT 

Prepared by: 

Richard D. Galli, P.E., P.C. 

August, 1989 

(516) 754-0396 
FAX: (516) 754-7408 



-

-

-

-

-

• 

-

-

-

-

• 

-

-

-

-

• 

• 

• 

-

1 . 0  

2 . 0  

3 . 0  

3 . 1  

3.2 

3 . 3  

3 . 4  

3.5 

3.6 

3 . 7 

3 . 8  

3 . 9  

3 . 1 0  

3 . 11 

3.1 2  

3 . 1 3  

4 . 0  

5 . 0  

5 . 1 

5 . 2  

TABLE OF CONTENTS 

Section 

Executive Summa ry 

Purpos e  o f  Inve s tigation 

Scope of Work 

Collection and Review of 
Ba ckground Information 

Exploratory Soil Borings 

,. 

Mon itoring Well Ins tallation 

Soil Sample Colle ction ,  Pre pa ra tion 
Des cription, P.I.D. Screenin g  

Mon itoring We ll Development 

Groundwate r Sample Colle ction 

Monitoring Well Survey 

Groundwa ter Elevation Monitoring 

Laboratory Analysis of Selected Sa mples 

Development of Sedimentary Cro s s  
Se ction for Subject Site 

Deve lopment of Groundwater Contour Map 

Geote chnica l Evaluation of Sedime n t  Sa mple 

Survey o f  Adja cen t  Prope rtie s /Loca l 
Wate r Quality 

Site History 

Regional As s e s s ment 

Climate 

Site Geology 

Page 

1 

7 

7 

7 

8 

9 

1 0  

1 1  

1 1  

1 2  

1 2  

1 3  

13 

13 

14 

14 

14 

17 

17 

17 



-

- 5 . 3  Stratigraphy 18 

5 . 4  Uppe r  Gla c i a l  Aqu i fe r/Hyd r o logi c Prope r t i e s  2 2  

- 5 . 5  Hydrau l i c  Inte r connect ion of Aqu i fe r s  2 3  

5 . 6  Groundwat e r  F low 2 5  
• 

5 .7 Groundwater We l l s /Groundwa te r Qua l ity 26 

5 . 8  Industr ia l Survey of Loca l Indu s t r i e s  2 9  
-

6 . 0 S i t e  Asses sment 3 1  

• 6.1 S i te Soi l s  3 1  

6.2 S ite Topography 3 2  

-
6. 3 S i t e  Strat i graphy 3 2  

6 . 4 Soi l  Qua l i ty 3 5  
• 

6 . 5 S i te Hyd r o l ogy 4 1  

• 6.6 Groundwater Qua l i t y  4 5  

7 .0 Con c lu s i o n s  and Re commendat i on s  49 

• 

-

• 

• 

-

-

• 

-

-

-



.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

LIST OF TABLES 

TABLE 

5.1 Precipitation and Temperature Data 

5.3 Suffolk County Stratigraphy and Hydrologic Units 

5.4 Estimated Average Hydraulic Conductivities for 

Long Island Aquifers 

6.1 Metal Analysis, Soils 

6.2 Depth to Water at S ite Wells 

6.3 Water Table Elevation Data 

6.4 Metals Analysis, Groundwater 

6.5 Volatile Organic Analysis, Groundwater 

6.6 Indicator Parameters Analysis, Groundwater 

6.7 N. Y. S. D. E . C. TOG (1.1.1} Ambient Water Quality 

Standards/AEI Water Quality 

• 



.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

Figures 

1 . 0  Location Map 

1 .1 Plot Plan 

LIST OF FIGURES 

5 . 0  Gen e ralized Cro s s  Section of Lon g  Is land 

5 . 1  Cro s s  Section of We s tern Suffo lk County 

5 . 2 Gardine rs Clay Unit 

5 .3 Groundwa ter Divide, Suffolk County 

5 . 4  Three Dime n s ional Flow Relation ships ,  

Na s sa u/Suffolk County Borde r 

5 . 5  Regional Groundwater Flow, Upper Glacial Aquifer 

5 . 6  Groun dwater Wells, Ea s t  Fa rmingda!e Area 

6 . 1  Sedimenta ry Cro s s  Section ,  As tro Electropla tin g, Inc. Site 

6 . 2 Groun dwater Contour Map, May 3 0 ,  1 9 8 9  

6 .3 Groundwater Contour Map, Uppe r Glacial, June 27, 1 9 8 9  



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

• 

-

APPENDICES 

Bor ing Logs A .  

B .  

c. 

P . I . D . Data Sheet s 

Cha in of Custody Sheet s 

D. Mon it o r inq We l l  Con s t ru ct ion Report s 

E. Re fe rence s  

F. Soils Ana l y s is Da ta (Bound Separat e l y) 

G .  Groundwater Ana lys is Data ( Bound Separate ly) 

' 



• 

• 

• 

• 

• 

• 

• 

-

• 

-

-

-

-

• 

-

-

-

-

-

1.0 EXECUTIVE SUMMARY 

Pursuant to a Consent Order signed by the New York State 

Department of Environmental Conservation (NYSDEC), Richard D .  

Galli, P.E., P.C. (RDG) has performed a soils and groundwater 

investigation at 170 Central Avenue, Farmingdale, Suffolk County, 

New York (site #1-52-036). The site is operated by Astro 

Electroplating, Inc. (AEI) owned by Finch Realty, Inc. The 

president of AEI is Mr. Neil Weinstein . 

AEI is a small plating facility which has been at 170 Central 
• 

Avenue for approximately twenty years. At one time, AEI discharged 

treated plating wastes to a permitted SPDES discharge pool until 

1986, at which time treated wastewater was rerouted to the 

Southwest Sewer District. In 1986, four in- line leachinq pools 

located on the northeast side of 170 Central Avenue were unearthed, 

soil and sludge containing inorganic contamination was reMoved 

from the four leaching pools and the pools were backfilled with 

clean fill. All remedial operations were under the supervision 

of the Suffolk County Department of Health Services (SCDHS). 

During the actual field investigation, representatives of 

the NYSDEC, Division of Environmental Enforcement, White Plains, 

New York , were present. Specific procedures, such as well 

installation, sample preparation, decontamination of equipment, 

etc. were followed in accordance with the NYSDEC approved workplan. 
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Two exploratory borings and boring/installation and 

development of five water table monitoring wells were completed 

on May 17, 1989 by Marine Pollution Control, Inc. A total of 

16 soil samples were collected during the field investigation 

and delivered to NYTest Environmental Laboratories, Inc. on a 

daily basis due to sample holding time limitations. The complete 

data package for the laboratory analysis of the soil samples 

was available to RDG by July 13, 1989. On May 30, 1989 the five 

monitoring wells were sampled, and samples delivered to NYTest 

Environmental, Inc., Inc. The data package for the laboratory 

• analysis of the groundwater samples was available to RDG on July 

27, 1989 • 

• 
The subsurface exploration determined that the Upper Glacial 

• 
Aquifer underlies the site and consists primarily of mixtures 

of sand and gravel having a porosity of 38% and permeability 

- of approximately 82.2 ft/day. Through continued research into 

technical literature, RDG has determined that the Gardiner's 

• Clay or the "20 foot 11 clay does not underlie the subject site. 

The total thickness of glacial sediments below the AEI facility 
• 

is approximately 125 feet. The referenced clay layers "pinch 

• out" or become discontinuous approximately one mile south of 

the subject site. Installation of the five monitoring wells 

• determined that depth to groundwater varied from 38. 5 to 39.00 
.. 

feet at the subject site during the month of April, 1989, therefore 
• 

the saturated thickness of the Upper Glacial Aquifer is 

-
approximately 90 feet. Above average rainfall since the 

installation of the monitoring wells has increased the elevation 

- of the local water table approximately two feet. 

- -2-
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Potentiome t ric dat a  co l l e ct e d  f rom t he AEI moni t o rinq we l l  

network indicates groundwa t e r  f lows s out h-s outhe a s t  t hrough t he 

propert y at 0 . 32 f t/day, horizont a l  f low, wit hin t he upper Glacia l 

Aquif e r. Loca lized mounding of t he wat e r  table wa s obse rved 

in s e ve ra l monitorin g we l l s  located a dja cent to s to rm dra in s 

one to two days a f t e r  mode rat e  to s e ve re rain storms . The direction 

of gro undwater f low t hrough t he AEI site is con s is t e nt wit h 

regiona l groundwa t e r  f low, a lthough loca l ize d mounding wa s obs e rved 

in s e ve ra l  we l l s  • 

A l t hough t he vertica l component of groundwa t e r  f low gen e ra l l y  

is l imit e d  wit hin t he a quif e rs o f  Long Is l a n d  due to t he anistropic 

n at ure of the sedime n t ,  recharge o f  un de rlying aquifers occurs 

within t he Fa rmingda le area. The s ubject s it e  is wit hin Zon e  

II a ccording to Suf f o l k  County Sanit a ry Code Art icl e  7 ,  de s ign a t e d  

a s  a n  area of dee p  recha rge to underlying a quif ers. 

The a rea in which t he AEI s ite is loca t e d  ha s been 

indus t ria lized since t he 1 9 6 0 's .  There a fe at l e a s t  s ix f a cilit ie s 

within a 1.5 mi le radius of t he s ubje ct s ite t ha t  have been cite d  

f o r  dis po s a l  o f  hazardous mat eria l s  to s oi l s  a n d  groundwater 

and are current l y  listed on t he NYS DEC Ina ct ive Hazardous Wa s t e  

Dispo sa l  S it e s  in New York State, 1 9 8 9 . Regulatory a ge n cy files 

an d regional groundwat e r  s t udie s in dica te a pot e n t ia l  for 

cont ribution f rom o f f -s ite source s of con t a mina tion to groun dwa t e r  

resource s wit hin t he s ubject s it e  by f a cilities upgradient o f  

t he AEI s ite. 

seve ra l industria l f a cilitie s upqra dient of t he AEI site 

have bee n  cit e d  by t he S CDHS f o r  dis cha rge s which have e xcee ded 

organic and inorgan ic groundwate r  e f fluent s t ands . A sample 

f rom a S PD E S  poo l  util ized· by Tronic Plating, Inc. loca t e d  on 
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168 Ce n t ral Avenue , con t a i ned i norqa n i c  contam i n a n t s  i n  e xce s s  o f  SCDHS 

s tandar d s  s uch a s  chromium , z i n c , cadmi um , coppe r , lead , n i ckel , 

and s i lve r. According t o  o f f i cial records , wa ste wat e r s  cont a i n i ng 

una ccep table amounts o f  coppe r , lead , cadm i um , and z i n c  were 

re leased by I W  I nd u s t r i e s  located o n  3 5  Melville Par k  Road . 

Add i t i ona l l y ,  two man u f acturers o f  p r i nted c i r cu i t  board s , P&V 

Circui t s , I n c . and D i ve r s i f i ed Man u f a cturers , I n c . ,  lo cated 

d i re c t l y  north of the AEI f a c i l i t y  a re s uspected o f  having 

d i s cha rged was t e s  cont a i n ing copper to the l ocal s a n i ta r y  s ewer . 

Si te topograph y  i s  e s s e n t i a l l y  flat" , having a slope o f  l e s s  

t h a n  3 percent . No natura l l y  occurring s u r f a ce wat e r  bod i e s  

e xi s t  w i t h i n  t h e  s i t e  area . S i te s o i l s  con s i s t  o f  t h e  Urban 

Land ( Ur ) s e r i e s . The sub j e c t  s i te i s  a lmost e nt i re l y  paved . 

The s i t e  cons i s tent l y  f loods during and immed i a t e l y  a f te r  per i od s  

o f  heavy p r e c i p i t at ion . 

Labo ratory ana l ys i s  o f  the sele cted s o i l  s ample s indi cate s  

that t h e  pre s ence o f  so i l  contami nat i on i s  limited to s ubsur f a ce 

soi ls w i t h i n  the immedi a t e  area o f  the SPDES poo l  i n  wh i ch plat ing 

wa s t e s  we re lega l l y d i s charged and within the a rea o f  t he four 

leac h i ng 

than 2 00 

pools. Levels of 

ppm were detected 

le s s  than twe n t y  f ee t . 

total chromium and coppe r greater 

w i t h i n  samp l e s  col l e cted a t  dept h s  

Soi l samp le s col l e cted a t  

feet , exh i b i t ed concentrations 

MW-3 , f rom an i n t e rval 

of 2, 0 7 0  ppm hexavalent 

of 9-11 

chrom i um 

and 191 ppm copper: s ample s col le cted a t  B- 2 ,  f rom a n  i n t e rval 

of 1 3-1 5 feet , cont a i ned concentra t i on s  of 4 3 5  ppm tota l chrom i um 

and 1 9 5 ppm c oppe r . Port i o n s  o f  a gray/green sludge we re obs erved 

i n  both o f  the s e  s ample s .  

- 4 -
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A correlation of discoloration of soil and levels of copper 

and chromium was observed within other samples collected from 

the general area of waste water discharge, all of which were 

within a depth range of 10-17 feet below grade. Though the 

greatest concentrations of total chromi urn and copper were 

identified at depths less than 20 feet, levels of these metals 

were also present within the soi 1 samples collected from 

groundwater interface. Hexavalent chromium was at trace or low 

concentrations within all soil samples collected from the area 

of wastewater discharge. 

Complex chemical reactions affecting the concentrations 

and proportions of chemical species are suspected of occurring 

in the soi 1 and groundwater matrix. Examples of these reactions 

are: 

-Reduction of hexavalent to trivalent chromium in soil. 

-Oxidation of trivalent to hexavalent chromium in groundwater. 

-Adsorption of trivalent chromium to iron oxide coatings 
on soil grains, reducing its mobility . 

-Production o f  chromic oxides and hydroxides from interaction 
of plume and groundwater chemistry. 

The overall effect of these reactions is to increase the 

concentration of trivalent chromium in soil while increasing 

the concentration of hexavalent chromium in groundwater. 

The soil samples collected from MW- 1 were typical of glacial 

outwash plain deposits with no unnatural discolorization. The 

soil samples selected for laboratory analysis from monitoring 

well MW- 1 contained detectible concentrations of chromium, copper, 

and zinc. The upgradient soil samples can be considered typical 

of ambient or natural background soil quality. 

-5 -
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So i l  samp l e s  co l lected fr om downqradi ent monitor i ng we l l s  

MW- 4 and MW- 5 e xh i bi ted so i 1 qua l i t y  typi ca l o f  ambi ent qua l i t y  

id ent i fi ed within upgradi ent sampl e s  wi th few except ions. coppe r  

• and z i nc we r e  i dent i fi ed wi thin so i l  sample MW- 4 ,  4 5 - 4 7 fee t ,  

having concent rations o f  3 6 .8 ppm a n d  7 2 . 3 ppm r e spe c t i ve ly. 

-

-

-

-

-

-

-

-

-

-

-

-

• 

-

-

.. 

Vo lat i le organ i c  compoun d s  we re not i dent i fied within t he 

se lected so i l  samp l e s  with the e xcept ion of a cetone and methylene 

ch loride detected at trace concent rat ions within seve ra l soi l  

samp l e s. 

Concent rat ions of severa l inorgan i c  contami nant s, i n c l ud i n g  

coppe r, n i cke l ,  tota l chromi um , and he xava lent chromi um we re 

pre sent within groundwa ter samp l e s  c o l lec ted from mon i tori n g  

we l l s MW- 2 and MW- 3 ,  located within the immed i a te a rea o f  pa st 

wa ste water d i scharge s. The 

mon itor i ng we l l  MW- 3 indicated 

dup l i cate 

h i gh l y  

samp le co l lected from 

to mode ra t e l y  var iable 

resu l t s  for chrom i um ,  copper ,  and z i n c . Hexava lent chromium 

concentrat ion within samp l e s  c o l le cted from mon i tor i n g  we l l s  

MW- 2 a n d  MW- 3 were h igh l y  var ia b le , with ind i cated concent rat ions 

of 6 .0 a nd 1 4 0 .0 ug/1 r e spect ive l y .  

Con centration s  o f  i norga n i c  contaminat ion we re ident i fi ed 

i n  downgrad i ent mon i tor i ng we l l  MW- 4 i n c lud i ng tot a l  c hromium 

2,35 0 ug /1 , he xava lent chromium a t  2 ,4 0 0  u g/1 , copper 32 ,4 0 0  

u g/1, a n d  n i cke l 6 ,3 2 0  u g /1 .  A l l o f  the indi cated concen t ra t i o n s  

a r e  i n  e xce ss o f  NYSDEC Te chni ca l a n d  Ope r a t i ona l Gu i dance Se r i e s  

( 1 .1 .1 ) Amb ient Water Qua l i t y  Standard s and Guidance Va lue s ,  

Apr i 1 ,  1 9 8 7 .  Downg radi ent moni taring we l l  Mt--1- 5 conta ined on l y  

sli ght l y  e levated conce ntrations o f  c hr om i um a n d  copper with 

the rema i n i ng parameter s consi stent with wate r qua li t y  ident i fi ed 

i n  upqradi ent mon i toring we l l  MW- 1 .  

- 6 -
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Volatile organic compounds including 1. 1.1-trichloroethane, 

trichloroethene, 1, 1-dichloroethene and tetrachloroethene, were 

detected throughout the AEI monitoring well network • 

2.0 PURPOSE OF INVESTIGATION 

The investigation was conducted to assess the vertical and 

areal extent of soil and groundwater contamination at the site 

resulting from improper disposal of hazardous material by AEI . 

The specific hazardous materials and relative concentrations 

of such materials within soils and groundwater distributed 

throughout the subject site was determined. The information 

obtained by this investigation is intended to enable NYSDEC to 

assign the subject site its proper Hazardous Site Classification. 

3.0 SCOPE OF WORK 

The activities described in Sections 3.1 - 3. 13 below were 

• performed during the Phase II Investigation at Astro Electroplating 

-

-

-

-

-

-

-

-

Inc. site. 

3. 1 Collection and Review of Background Information 

Published literature of Long Island geology, hydrology, 

soils and climate were collected, reviewed, and any useful or 

pertinent information regarding the investigation was incorporated 

into this report. 

Additionally, regulatory agencies files on surrounding 

properties, such as Tronic Plating, Inc., were reviewed to 

determine the likelihood of off-site contamination migration 

into the AEI site. Water Quality data for local observation, 

-7-
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• 

monitoring, and water supply wells provided by the Suffolk County 

Department of Health Services were reviewed to determine local 

water quality and the potential of AEI contributing to the 

degradation of local groundwater quality (see Appendix E - List 

of References) . 

3.2 Exploratory Borings 

A total of two exploratory borings were placed through two 

of four abandoned leaching pools (see Section 4. 0). During the 

Spring and Summer of 1986, supervised by Suffolk County Department 

of Health Services (SCDHS) personnel, the abandoned leaching 

pools were unearthed and subjected to contaminated soil and sludge 

removal followed by backfilling. Exploratory Boring B-1 was 

placed through leaching pool Number 1; B-2 was placed through 

leadhing pool Number 3. The exploratory borings were completed 

to a total depth of 40 feet with split spoon soil samples 

continuously recovered at two feet intervals. The approved 

workplan called for the exploratory borings to be placed a total 

of 30 feet below grade, but was increased to 40 feet by NYSDEC 

officials during the field operations. A total of three soil 

samples from each exploratory boring were selected for laboratory 

analysis. 

After the completion of each boring, the bore hole was filled 

with cement grout to surface level. All soi 1 cuttings produced 

during the completion of the borings were placed in drums. 

-8-
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3.3 Monitoring Well Installation 

The installation of the five moni taring wells was completed 

from April 21, to May 1, 1989 with few technical problems 

encountered. On several occasions, there were delays in drilling 

that resulted from the uncertainty in the location of underground 

drainage systems and abandoned utili ties in spite of having the 

utilities marked out. This problem was overcome and resulted 

in a delay of approximately 2.0 working days. All well 

installations and construction techniques performed reflect the 

specifications presented in the approved Phase II Workplan. All 

soil cuttings generated during the installation of monitoring 

wells MW-2 and MW-3 were drummed due to the wells' proximity 

to wastewater discharge points and discolorization of several 

soil samples collected from the well borings. Soil cuttings 

generated during the installation of the remaining monitoring 

wells appeared to be free of contamination and therefore were 

not required to be drummed. 

The number, depth and location of the moni taring wells were 

altered from the original monitoring well network as given in 

the approved Phase II Workplan. The actual location, number 

and depth of the installed monitoring wells was in accordance 

with NYSDEC alterations outlined in an official letter and attached 

monitoring well location sketch, dated March 13, 1989. 

Depth to groundwater at the subject site ranged between 

38.5 and 39.0 feet at the time of well installation (see Appendix 

D, Monitoring Well Construction Report). All wells were installed 

-9-



-
to a depth of approximately 4 7 feet. Standing water within each 

well ranged between 8.5 and 9.0 feet at the time of installation. 
-

It must be noted that standing water levels will seasonally 

- fluctuate. 

Continuous split spoon soil samples were recovered during 

- the boring of the monitoring well MW-3 to determine if there 

were any significant stratigraphic changes within the subject 
-

site, such as an impermeable clay strata. No significant strata 

-
changes were encountered (see Figure 6. 1 Geologic Cross Section). 

At the remaining five wells, split spoon samples were recovered 

• every five feet. 

Two split spoon samples from each monitoring well borinq 
-

were selected for laboratory analysis based on criteria outlined 

in Section 3.4. 
-

3.4 Soil Sample Collection, Preparation, Description, P.I.D. 

• Screening 

A total of 104 split spoon soil samples were recovered, 

-
placed in sample containers and screened for total volatile organic 

. 

concentrations using a Photo Ionization Detector (P.I.D.), (HNU, 
-

Model PI- 10 1). Of the entire 104 samples, 16 were delivered 

• to the laboratory for analysis. 

All split spoon samples recovered during the installation 

- of the five monitoring wells and completion of the two exploratory 

borings were prepared as if all were to be sent to the laborabory 
-

for CLP analysis. This included the use of disposable surgical 

-
gloves, decontaminated stainless steel spatula/spoons and the 

use of three different types of sample containers, 40 ml vials, 

- 350 ml amber jar, and 350 ml wide mouth jar (all with teflon 

cap seals). 
-

- 10-
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After all split spoon soil samples were recovered durinq 

the course of each day, the number of soil samples selected for 

laboratory analysis was determined by the followinq criteria: 

- Approved workplan, Sec. 4.1, 4.2, 4.3 

- Recorded HNU reading (highest readinq was selected) 

Depth and location (most samples collected at the 

groundwater interface were selected) 

- Physical appearance of sample which may indicate 

contamination such as discoloration 

- Agreement of NYSDEC representative and Hydroqeologist 

from RDG 

3.5 Monitoring Well Development 

Development of the five monitoring wells was completed within 

two days using a Hydrolift Pump, an inertial pumping system 

manufactured by WaTerra Pumps, Ltd. All qroundwater pumped durinq 

the development process was drummed in accordance with NYSDEC 

requirements, a total of 825 gallons. The turbidity of the 

monitoring wells ranged from 46 to 1 7  NTU. 

3.6 Groundwater Sample Collection 

Groundwater samples were collected from the five monitorinq 

wells on May 30, 1989. Samples were collected using dedicated 

teflon bailers. The monitoring wells were purged using the 

dedicated teflon bailers; a minimum of 5 volumes of standing 

water was removed before sampling. 

-11-
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Before purging and sampling of the monitoring wells, the 

bailers had been decontaminated in the following manner: All 

hand bailers were washed with alconox laboratory grade detergent, 

thoroughly rinsed with potable water, given an acetone wash, 

followed by a hexane wash, and air-dried. After being air-dried, 

the bailers were given a final rinse of distilled water. 

The NYSDEC representative present during the groundwater 

sampling operation "split" groundwater samples from 

wells MW-2 and MW-3. A total of five samples, one 

sample and one field blank were collected. Chain 

monitoring 

duplicate 

of Custody 

forms were written out for the samples. 

delivered the same day of collection 

Inc. for analysis. 

3.7 Monitoring Well Survey 

The samples were hand 

to NYTest Environmental 

A licensed land surveyor, Jerome D'Amaro, P.E., completed 

a survey of the five monitoring wells and two exploratory borings. 

The elevations of the monitoring well locking cap and manhole 

cover 

foot 

were measured to the 

and based on Suffolk 

nearest one-hundredth (0.01) 

County datum. The locations of 

of a 

all 

moni taring wells and exploratory borings were plotted on Figure 

1.1 in relation to the building housing the AEI facility, 1 7 0  

Central Avenue (see Plot Plan, Figure 1.1). 

3. 8 Groundwater Elevation Monitoring 

Static water levels were measured at 

wells on a monthly basis for a total of 

the five monitoring 

four months. The 

measurements were recorded using a sonic well depth indicator 

-12-



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

to the nearest one hundredth (0.0 1) foot. Depth to water 

measurements are given in Table 6 .  2. Using these measurements, 

along with the survey data, accurate water table elevations were 

calculated in relation to mean sea level (MSL) (see Table 6.3). 

3.9 Laboratory Analysis of Selected Samples 

NYTest Environmental, Inc. performed analysis on 6 groundwater 

and 16 soi 1 samples according to given EPA methods and within 

given CLP guideline. Data sheets for soils analysis are given 

in Appendix F, groundwater in Appendix G. Summary tables are 

given in Section 6.0. Discussion of the laboratory analysis 

is presented in Sections 6 . 4  (soil) and 6.6 (water). 

The data package for the soil analysis was available to 

RDG on July 13, 1989. The data package for the qroundwater samples 

was available on July 2 7 ,  1989. 

3.10 Development of Sedimentary Cross-Section for the Subject 

Site 

Using the boring logs produced during the boring operations 

at the subject site, a cross sectional diagram was produced (see 

Figure 6 .1). Total depth of cross section was dependent on depth 

of borings during the monitoring well installation, approximately 

4 7  feet. 

3. 1 1  Development of Groundwater Contour Map 

Two groundwater contour maps were produced using the 

groundwater elevation data (see Figures 6. 2 and 6. 3). From the 

contour maps, hydraulic gradients were graphically derived and 

used to calculate horizontal qroundwater flow rates through the 

AEI property. 
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3.12 Geotechnical Evaluation of Sediment Sample 

A soil sample collected from the screened interval of 

monitoring well MW-3 was mailed to Geotechniques Associates on 

7 /19 /89 to accurately determine hydrologic parameters such as 

porosity and permeability of the sample. 

3.13 Survey of Adjacent Properties/Local Water Quality 

To determine the potential of off-site contribution to 

groundwater, and soil contamination at the subject site, site 

inspections of surrounding properties and research into various 

regulatory agencies' files was completed. 

4.0 SITE HISTORY 

Astro Electroplating, Inc. is a small privately owned plating 

facility employing approximately forty people as a normal work 

force. The plating facility operates from a leased multi-tenant 

building, presently owned by Finch Realty Corporation, at 1 7 0  

Central Avenue, Farmingdale, Town o f  Babylon. AEI has occupied 

9 , 7 00 square feet, within the northern most section of the 

one-story brick industrial building, for approximately twenty 

years. AEI incorporated in 1968. The facility has always been 

a tenant of 1 7 0  Central Avenue with Finch Realty as the owner. 

According to historical records, prior to the industrial building's 

construction, the property was used for agricultural purposes. 

AEI specializes in plating nickel, chromium and copper to 

premolded plastic components. The manufacturing process generates 
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a waste water volume of approximately 10, 000 gallons per day 

• which was discharged to a permitted industrial leaching pool 

until 1986. 
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Four ( 4) leaching pools were unearthed beneath the parking 

lot area located on the northeast side of 170 Central Avenue 

during the month of June, 1986. Liquid and sludge samples 

recovered from the unearthed leachinq pools (October, 1966) were 

acidic and indicated the presence of several heavy metals. After 

the discovery of the leaching pools, AEI stopped all discharges 

to the one permitted SPDES pool, (See Figure 1. 1 Plot Plan 

for location of SPDES pool and the four pools) . By the month 

of October, 1986 the removal of contaminated liquid sludge and 

soils from the leaching pools was completed by a licensed waste 

hauler, Chemical Management, Inc. under supervision by personnel 

from the SCDHS. According to SCDHS records, leaching pools numbers 

1 and 2 had the pre-cast leaching rings completely removed, 

leaching pools numbers 3 and 4 were powerwashed and the precast 

leaching rings left in place. All leaching pools were backfilled 

with clean fill after removal of contaminated material was 

completed, to the satisfaction of SCDHS personnel, and at a later 

date paved over. 

By August, 198 7, AEI was 

Met-Pro, Inc. Physical/Chemical 

treating its wastewater using a 

Treatment System and discharging 

• the treated wastes to the Southwest Sewer District. The treatment 

system is presently able to properly treat up to 35 gallons per 

-
minute (gpm), actual wastewater generation is typically less 

than 20 gpm. 
-

-
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The treatment system removes suspended particulates and 

heavy metals from wastewater solutions to meet effluent discharge 

standards specified by the Suffolk County Department of Public 

Works (SCDPW) . The removed contaminants are concentrated into 

a hydroxide sludge by a filter press and sludge dryer. The sludqe 

is periodically removed from the facility by a licensed waste 

hauler and shipped to a licensed TSD facility. 

The plating process at AEI consists of thirty-four (34) 

separate tanks. The operational process involved in the production 

of a finished product is as follows: 

The molded plastic products are taken from the warehouse 

(storage) portion of the buildinq and attached to a dip 

bar with racks with contain approximately 100 plastic pieces. 

The dip bar is attached to an overhead conveyor which is 

electrically controlled with a manual override. The averaqe 

production is five cycles per hour, or six hundred ( 600) 

pieces per day. Currently, AEI plates 10,000 square feet 

per day. The pieces then move through the thirty-four tanks, 

all equipped with drip shields, of which all but one are 

used in the process. The capacity of the tanks varies from 

600 gallons (31 tanks) to 1,200 gallons (3 tanks) . Chemicals 

stored in the tanks include chromic acid, sodium hydroxide, 

palladium chloride, hydrochloric acid, nickel, copper sulfate, 

sodium bicarbonate, and nickel sulfate. 
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5.0 REGIONAL ASSESSMENT 

5.1 Climate 

Although greatly modified by the Atlantic Ocean, the climate 

of Suffolk County is dominated by continental influences because 

air masses and weather systems affecting Long Island have their 

origin principally over the land area of North America, but are 

mediated by the effect of topography, elevation, and the Atlantic 

Ocean. The climate can be characterized as moderate. The annual 

average maximum temperature is 61° F; average minimum is 4 4°F 

(see Table 5 .1). Precipitation is generally evenly distributed 

throughout the year. The average annual precipitation is 43. 4 

inches and the mean annual lake evaporation is 31 inches (Soil 

Survey of Suffolk County, New York, 1983). Thus, net precipitation 

is 12.4 inches. The one-year 2 4-hour rainfall is approximately 

2.75 inches. 

5.2 Site Geology 

Limiting the study area to a 3-mile radius of the AEI site, 

the area may be subdivided into a small northern region of 

irregular hills, the Ronkonkoma moraine, and a large southern 

region of a broad gently sloping outwash plain which slopes 

southward at about 20 feet per minute. These topographic features 

are primarily glacial depositional in origin and are only slightly 

modified by stream erosion. The AEI site would be considered 

within the outwash plain physiographic province. 

The AEI site is underlain by unconsolidated Pleistocene 

and Cretaceous deposits. The unconsolidated deposits are deposited 

over Precambrian bedrock consisting of gneisses and schists. 
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Within the study area, depth to bedrock is approximately 1, 350 

feet below sea level. The bedrock has a low hydraulic conductivity 

and is considered to be the bottom hydrologic boundary of the 

groundwater flow system. 

5. 3 Sedimentary Stratigraphgy 

Cretaceous Deposits 

The Upper Cretaceous sediments include mostly continental 

material deposited uncomformably over bedrock, in thickening 

wedges toward the southeast. These deposits include the Raritan 

Formation and the undifferentiated Magothy Formation. The 

Cretaceous deposits were covered by continental and marine 

sediments during the Pleistocene. The Pleistocene deposits, 

including the Jameco Gravel, Gardiners Clay, and Upper Glacial 

Deposits, consists of both deltaic and lagoonal marine sediMents 

of interbedded sand, silt, and clay. The following paragraphs 

address stratigraphic formation in more detail (See Table 5.3 

Suffolk County Stratigraphy and Hydrologic Units). 

o Raritan Formation 

The Lloyd Sand member, the earliest Cretaceous deposit within 

the study area, lies uncomformably on bedrock and consists 

mainly of deltaic deposits of fine to coarse sand interbedded 

with small to large gravel. Interbeds of silt and clay and 

silty and clayey sand are common throughout the unit. The 

Lloyd aquifer is overlain and generally overlapped by a clay 

member of the Raritan Formation. 

The Lloyd 

conductivity, 

aquifer 

estimated 

has 

to be 

moderate 

40 ft/day 

horizontal hydraulic 

-2 
( 1. 4 X 10 em/sec) . 

However, individual sandy and gravelly beds within the aquifer 
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may have much higher values. High capacity wells tapping the 

Lloyd aquifer have generally been pumped at rates less than 1, 000 

gal/min, but pumpage rates as high as 1,600 gal/min from a single 

well have been reported (Soren, 1971). Specific capacities 

(gal/min pumped per foot of drawdown in the well) of wells in 

the Lloyd aquifer have ranged from 4 to about 40 gal/min/ft (Soren, 

19 71). Water in the Lloyd aquifer is highly confined between 

the bedrock and the Raritan clay unit and is approximately 25 0 

feet in thickness within the East Farmingdale area. 

The Raritan unit consists mainly of deltaic clay and silty 

clay beds and some interbedded sand. It is approximately 200 

feet in thickness within the study area. The unit is characterized 

as having a low vertical hydraulic conductivity, (approximately 

10-2 ft/day or 3 X 10-6 
em/sec), thereby acting as a confining 

layer between the Lloyd sand member and the overlying Magothy 

Aquifer. 

0 Magothy Formation and Matawan Group (Undifferentiated) 

The Magothy Formation and Matawan Group comprise the uppermost 

remaining deposits of the Creaceous Period in the study area. 

This unit was severely eroded from Late Cretaceous to the time 

of deposition of the Jameco Gravel. 

The deposits of the Magothy Formation and Matawan Group, 

like the earlier Crataceous deposits, are of continental origin 

and are mostly deltaic sand and silty sand with lesser amounts 

of interbedded clay and silt. The unit commonly has a coarse 

sand and in many places a gravel basal zone 25 to 5 0  feet 

thick. The Magothy Formation is the thickest stratagraphic 
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unit below the AEI facility in East Farmingd ale with an approximate 

thickness of 600 feet. 

The Magothy Aquifer has been estimated to have an average 

horizontal conductivity of 50 ft/d ( 1. 7 X 10 
-2 

em/sec), but as 

in the Lloyd aquifer, individ ual sand y and gravelly beds may 

have values four to five times higher. 

o Pleistocene Deposits 

The Cretaceous deposits were covered by continental and 

marine sediments during the Pleistocene. The Pleistocene 

deposits, including the Jameco Gravel, Gardiners Clay and Upper 

Pleistocene Deposits, consist of both deltaic and lagoonal 

marine sediments of interbed d ed sand, silt, and clay ( see Table 

5. 3 - Suffolk County Stratigraphy and Hydrologic Units}. 

o Jameco Gravel 

The Jameco Gravel is the earliest Pleistocene d eposit in 

the stud y area. It 

( Buxton 19 81 Soren, 

is considered a channel filling d eposit 

1978). The Jameco Gravel is not present 

within the East Farmingdale area. 

o Gardiners Clay 

The Gard iners Clay is a marine deposit along the south shore 

of Long Island, in southern Nassau County and southwestern 

Suffolk County. Based on several U.S. G. S. investigations and 

hyd rologic mapping programs which attempted to map the areal 

extent and stratagraphic thickness of the Gard iners Clay, it 

can be inferred that the Gard iners Clay d oes not underlie the 

AEI site. According to Figure 5.2 taken from the U.S. G. S. 

Water Resources Investigations Report 82-4056, the Gard iners 

Clay "pinches out" or becomes d iscontinuous within the general 
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area of Republic Airfield, approximately two miles south of 

the subject site. Similar to the Raritan Clay member, the 

Gardiners Clay is characterized by a low vertical hydraulic 

conductivity, on the order of 10-3 ft/d (3.5 X 10 -?
em/sec). 

Therefore, where it is present, it restricts vertical flow 

between the upper Glacial and the deeper aquifers. Where the 

confining unit is absent, such as in the East Farmingdale area, 

groundwater flow between aquifers is unrestricted. 

o Upper Pleistocene Deposits 

The Upper Pleistocene deposits are Wisconsinian in age and 

of glacial origin. The deposits unconformably overlie all 

underlying units are are found throughout Long Island's surface. 

Upper Pleistocene deposits are approximately 100-125 feet in 

thickness below the AEI site. 

The terminal moraine is an unsorted and unstratified mixture 

of clay, sand, gravel, and boulders that were accumulated at 

the front of the continental glacier. The ground moraine is 

similar in character to the terminal-moraine deposits, but 

was formed at the base of the ice sheet by ablation. Meltwater 

from the ice front flowed southward and carried sand and gravel 

in broad coalescing sheets to form an outwash plain that extends 

from the terminal moraine south to the coast forming the south 

shore of Long Island. The Upper Pleistocene deposits within 

the AEI site are primarily outwash plain deposits. 

o 20 Foot Clay" 

The "20 Foot Clay" is a marine deposit within the upper 

Pleistocene deposits near the south shore of Long Island. The 

20 Foot Clay layer is not located within the site area and 
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is generally limited to the barrier island area within Suffolk 

County (U. S. G. S. Hydrologic Atlas 501). 

5. 4 Upper Glacial Aquifer/Hydrologic Properties 

The Upper Glacial Aquifer includes all of the saturated 

glacial drift. Sand beds and sand-and-gravel beds in the outwash 

plain south of the terminal moraine are moderately to highly 

porous, with porosities of 30 to 40 percent, {Veatch, et al 1906) 

and are highly permeable, capable of yielding large quanti ties 

of water to wells. Horizontal hydraulic conductivity of glacial 

outwash has been estimated to be 270 ft/d {9. 5 X 10-2 em/sec). 

Public-water supply and other high capacity wells tapping 

outwash deposits have commonly yielded as much as 1, 500 gal/min, 

with specific capacities ranging from 50 to 60 gal/min/ft (Soren, 

1971). Terminal and ground-moraine deposits generally have much 

lower conductivity than outwash deposits because they include 

clay and silt and are not well sorted. Coarse sand and gravel 

lenses within the moraine deposits may yield significant amounts 

of water, but locations of such lenses are scattered and 

unpredictable. The hydraulic gradient of the Upper Glacial Aquifer 

is defined as the slope of the water table. Values of 0. 0021 

to 0 .  0016 ft/ft are typical for South Shore locations, outwash 

deposits {Kimm and Braids, u.s.G. S. Professional Paper 1085). 

The Upper Glacial Aquifer is of primary interest during the soils 

and groundwater investigation since it is in direct contact with 

past waste water discharges by AEI. 
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5.5 Hydraulic Interconnection of Aquifers 

The aquifers of Long Island are hydraulically interconnected . 

Layers of clay and silt within an aquifer or clayey and silty 

units between aquifers, confine the ground water; but these units 

do not completely prevent the vertical movement of water through 

them. 

On the average, the vertical hydraulic conductivity and 

rates of vertical flow through the Upper Glacial Aquifer are 

greater than those of all other hydrogeologic units in Suffolk 

County. The vertical movement of water through the Magothy Aquifer 

is impeded by intercalated lenses and beds of clay and silt; 

but, locally, vertical movement through the aquifer is facilitated 

by the lateral discontinuity of clay and silt beds. Vertical 

movements of water through clay and silt beds of the Magothy 

Aquifer is very slow. The Raritan clay effectively confines 

water in the underlying Lloyd aquifer because the Raritan clay 

is thick and is of very low hydraulic conductivity. Movement 

through the bedrock is negligible (Jensen and Soren, 197 4). 

(Getzen, 197 7 )  estimated that the ratio of vertical hydraulic 

conductivity to hori zontal conductivity in the Upper Glacial 

Aquifer ranges from 1:10 to 1:24 and that in the Magothy Aquifer, 

the ratio ranges from 1:30 to 1:60. 

The contact between the upper glacial and the Magothy Aquifers 

is not a smooth plane. Glacial deposits filled buried valleys 

that were cut in the Magothy Aquifer, and these deposits are 

in lateral contact with truncated beds in the Magothy Aquifer. 

In the buried valleys, water enters the Magothy Aquifer at depths 

of hundreds of feet directly from the Upper Glacial Aquifer. 
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Near Huntington, approximately three miles north of the AEI site, 

a buried valley cuts completely through the Magothy Aquifer and 

extends into the Raritan clay. In the Ronkonkoma basin, the 

Magothy Aquifer seems to be nearly completely cut through; and 

along the north shore, where locally all the pre-Pleistocene 

deposits were completely eroded, the glacial Aquifer is in contact 

with the full thickness of the Magothy Aquifer (Jenson and Soren, 

1974). 

Where the Upper Glacial Aquifer lies directly on sandy beds 

on the Magothy Aquifer, good vertical hydraulic continuity exists 

between the two aquifers. Head losses between the water table 

in the Upper Glacial Aquifer and the base of the Magothy Aquifer 

in the area of the main groundwater divide in western Suffolk 

County (a vertical distance of as much as 900 feet) in 1968 

generally were less than 2 feet. Furthermore, in areas of Long 

Island where groundwater withdrawals from both the upper glacial 

and the Magothy Aquifers are large, the cones of depression in 

their water-level surfaces caused by pumping are similar in areal 

extent and configuration. These observations confirm the high 

degree of hydraulic continuity between the two aquifers in many 

parts of the country (Jensen and Soren). 

In the south shore area, the Gardiners Clay and the Monmouth 

greensand effectively confine water in the Magothy Aquifer; and 

the high degree of confinement helps to prevent the downward 

movement of salty groundwater into the Magothy Aquifer. Wells 

that tap the Magothy Aquifer on the barrier bars yield fresh 

water and commonly flow at land surface. 
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Recharge of underlying aquifers primarily takes place at 

the center of Long Island, an area commonly referred to as the 

deep recharge zone consistent with the regional groundwater divide, 

through vertical movement of groundwater through the Upper Glacial 

Aquifer. Recharge to the Lloyd aquifer results from downward 

movement of water from the Magothy Aquifer and from the Upper 

Glacial Aquifer through the Raritan clay. 

Suffolk County Sanitary Code, Article 7 ,  has divided Suffolk 

County up into Management Zones in an effort to protect the 

recharge zone areas mentioned previously. According to these 

regulations, the Melville-East Farmingdale area is within Zone 

II and is considered an area of deep recharge to underlying 

aquifers. 

The main recharge 

in the Ronkonkoma area. 

area of the Lloyd aquifer seems to be 

Head losses across a thickness of 150 

to 180 feet of Raritan clay in the county generally ranged from 

6 to 42 feet in 1968 (Jenson and Soren, 197 4). 

5. 6 Groundwater Flow 

Generally, groundwater within Long Island aquifers flows 

in a Southerly direction south of the regional groundwater divide, 

and in a northerly direction north of the divide (see Figure 

5. 3). As explained in Section 5. 5, horizontal movement of 

groundwater is from 10 to 60 times greater than the vertical 

movement of groundwater for the Upper Glacial and Magothy Aquifers. 

Table 5.4 gives estimated hydraulic conductivities for Long Island 

aquifers, vertical and horizontal. Groundwater is recharged 

by natural means through precipitation which infiltrates through 

-25-



• 

• 

• 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Holocene and Pleistocene sediments eventually being intercepted 

by the Upper Glacial Aquifer. Groundwater within the Upper Glacial 

Aquifer primarily flows horizontally through the aquifer eventually 

discharging into surface streams and/or one of several salt water 

bodies surrounding Long Island. Recharge of underlying aquifers 

primarily occurs within the deep recharge zones of Long Island 

as discussed in Section 5. 5 along the regional groundwater divide 

through vertical movement of groundwater from the Upper Glacial 

Aquifer (see Figure 5. 4). 

Horizontal component of groundwater flow through the southwest 

region of Suffolk County is primarily in a south, southeast 

direction. The SCDHS has conducted an extensive groundwater 

flow investigation throughout Suffolk County during the years 

1987 and 1988 and has developed detailed water table and 

potentiometric contour maps for the Upper Glacial and Magothy 

Aquifers. Figure 5. 5 is taken directly from the SCDHS Water 

Table Contour Map, March 1988. The contour map clearly identifies 

a south to southeast groundwater flow through the Melville-East 

Farmingdale area. Other groundwater studies conducted by RDG, 

Geraghty and Miller, Inc. , and others within the region have 

observed similar flow patterns within the Upper Glacial Aquifer. 

5. 7 Groundwater Wells/Groundwater Quality 

Several public supply monitoring wells and observation wells 

are located in the Farmingdale area. The SCDHS, NYSDEC at Stony 

Brook, and the U.S. G. S. were contacted to obtain groundwater 

quality data pertaining to the area (see Figure 5. 6). 

Three upgradient wells OW66132, OW42680, and OW43811 were 

identified. Observation wells 66132 and 42680 screened in the 
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Magothy and Upper Glacial regions are approximately 3/4 miles 

north of the site. OW43811 screened in the Upper Glacial region 

is approximately 1/4 mile directly east of the site. Four 

down-gradient monitoring and public supply wells were identified 

within the immediate vicinity. Observation well 18 06, screened 

in the Upper Glacial region, is approximately 1 mile south of 

the site, public supply wells 7 5033 and 7 5034, screened in the 

Upper Glacial 

site. Public 

region, 

supply 

are approximately 1 mile southwest of the 

well 397 09, screened in the Magothy, is 

approximately 1 mile southwwest of the site. 

Unfortunately although an extensive effort was made a 

significant amount of data could not be obtained from either 

the SCDHS, NYSDEC, or the U.S.G. S. 

Upgradient Wells 

Observation wells 66132 and 42680 were buried in 1982 by 

the SCDHS on 8/5/82 of 66132 road construction. Sampling by 

indicated that a concentration less than .10 mg/1 of copper was 

detected. The sample 

.1 mg/1 of iron, less 

was not tested for chromium. Less than 

than .08 mg/1 of manganese, and less than 

.4 mg/1 of zinc were found. Indicator parameters such as sodium 

were less than 7 .  3 mg/1. Chloride was 15 mg/1, and sulfates 

were 6. 9 mg/1. Three 

1.2-dichloropropane was 

volatile 

2 ppb: 

organic compounds were 

1,1,2-trichloroethylene 

tested: 

levels 

were less than 5 ppb: tetrachloroethylene levels were less than 

2 ppb. No organic or inorganic data was available for 42680. 

Analysis of OW43811 was conducted in 4/2/86, 9/11/86, and 

6/3/87 . Volatile organic levels were all less than 5 ppb. Only 

a limited amount of indicator parameters and inorganic elements 
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were tested. Indicator parameters such as chloride ranged from 

26 to 30 mg/1: sulfate ranged from 94-110 mg/1: nitrate ranged 

from 21-24 mg/1; metallic elements such as iron ranged from .1-. 2 

mg/1; magnesium from 15-16 mg/1; manganese from .06-.14 mg/1; 

ions such as calcium ranged from 48-52 mg/1: sodium from 15-16 

mg/1; and potassium from 2.6-3.5 mg/1. 

Downgradient Wells 

Public Supply Well 397 09 was tested on 1/17 /86, 4/14/86, 

and on 4/15/87 by the SCDHS. Indicator parameters such as 

chloride, ranged from 4-5 mg/1; sulfate from less than 4 to less 

than 5 mg/1. Nitrates and nitrites were consistently less than 

. 2 mg/1. Iron ranged from . 06 to .10 g/1; manganese less than 

. 02 to less than . 05 mg/1; copper less than . 02 to less than 

.10 mg/1. Levels of chromium ranged from less than . 02 to less 

than .10 mg/1. Silver and lead were consistently less than 10 

mg/1. Cadmium and selenium were consistently less than 2 mg/1. 

Less than 20 mg/1 of arsenic was detected. 

A water quality analysis of samples was completed from both 

7 5033 and 7 5034 on 11/13/83, 8/22/84, 1/14/85, and 9/10/86. Values 

reported for various volatile organic compounds were consistently 

less than 5 ug/1 at 7 5034. Values reported for VOC's within 

well 7 5033 were less than 5 ug/1 except for 5 ug/1 of 

1,1,1-trichloroethane and 14. 0 ug/1 for trichloroethylene. 

Indicator parameters for ions such as chloride ranged from 4 

ug/1 to 17 ug/1 for 7 5033. Chloride concentration at 7 5034 

increased from 4. 7 to 12 ug/1 from 1983 to 1985. Sulfate 

concentrations ranged from 2. 9 to 5 ug/1 at 7 5034 and ranged 

from 20 to 31 ug/1 at 7 5033. Iron concentrations decreased from 
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200 to 50 mg/1 from 1983 to 1985 at 7 5033, and increased from 

1100 to 1300 from 1983 to 1984 at 7 5034. Manganese concentrations 

ranged from 430 to 610 ug/1 at 7 5033 and from 80 to 130 ug/1 

at 7 5044. Copper was reported at 100 ug/1 in 1984 at 7 5033 and 

7 5034. No completion report was available for Well 1806; the 

most recent analysis of this well was completed in March, 197 8. 

5. 8 Industrial Survey of Local Industries 

Several known local industrial sites, as of the April, 1989, 

NYSDEC Phase II Inactive Hazardous Waste Sites listing, also 

exist in the East Farmingdale area. Several of the companies 

listed above are also included in this category such as: Tronic 

Plating of Farmingdale, McGovern Sod Farm of Melville, Target 

Rock Corp. of Farmingdale, IW Industries of Melville, and Cantor 

Brothers, Inc. of Farmingdale. 

There is direct correlation between specific upgradient 

discharges of inorganic contaminants, the direction of groundwater 

flow through the East Farmingdale area, and the identified 

contamination within the AEI site. Therefore, there may be some 

degree of contribution to groundwater contamination within the 

AEI site by inorganics from off-site sources. 

The area surrounding 1 7 0  Central Avenue has been 

industrialized for the past 15-20 years with small to medium 

sized manufacturing facilities. Previously, the East Farmingdale 

area was utilized extensively by the aircraft industry but 

presently consists of a diversified assortment of small industrial 

facilities. 

An industrial survey of the extent and type of discharge 

violations which occurred upgradient of the AEI site was compiled 
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with information from the NYSDEC and SCDHS SPDES violation and 

inspection records. A summary of our findings continues below: 

Several industrial facilities in the East Farmingdale area 

have been cited by the SCDHS Industrial Survey permitted and 

unpermitted effluent discharges which exceeded groundwater effluent 

standards of the NYSDEC ECL and/or the Suffolk County Sanitary 

Code. Industrial concerns have or are suspected of having 

discharged excessive amounts of solvents and/or organic compounds 

are Cantor Brothers, Inc. of Farmingdale; Sedco, a Raytheon Company 

in Farmingdale; IW Industries in Melville; and Venus Scientific 

of East Farmingdale. Facilities which were cited as having 

discharged inorganic wastes include Tronic Plating of Farmingdale 

located in the industrial building directly west of 1 7  0 Central 

Avenue, as well as AEI. 

According to SCDHS records, Tronic Plating, located at 168 

Central Avenue, discharged plating wastes to site SPDES pools 

in excess of SPDES discharge limits on several occasions. SCDHS 

sampling, completed on 11/28/7 3, identified concentrations of 

copper and chromium in excess of SPEDES effluent discharge limits 

at levels of 3. 8 and 7 mg/1, respectively. On 3/1 7/82, 19. 0 

mg/1 of copper were discharged in violation of their SPDES permit 

according to monitoring reports. The most recent monitoring 

of waste waters sampled by SCDHS personnel on 8/31/83, indicated 

9.0 mg/1 of copper. 

IW Industries, Inc. located at 35 Melville Park Road, was 

cited on 5/9/83 for unpermitted discharges from an ultrafiltration 

system of 10 mq/l of zinc and 16. 4 mg/1 of lead. After obtaining 

a SPDES permit, a permitted waste stream discharge on 7 /10/84 

was cited as containing 2. 4 mg/1 of copper and 29. 0 mg/1 of lead 
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which prompted a Notice of Violation f rom the SCDHS. 

Located within 176 Central Avenue, the industrial building 

directly north of 170 Central Avenue, are small printed circuit 

board manufacturers, such as Diversified Manufacturing, I nc. 

Diversified Manufacturing, I nc. was cited for discharging plating 

wastes to the local sanitary sewer in 1985. Copper is the primary 

contaminant within printed circuit board plating works . 

6 . 0  SITE ASSESSMENT 

6. 1 Site Soils 

A soil survey of Suffolk County published by the United 

States Department of Agriculture indicates that the soil type 

at AE I can be considered urban land, bordered by The Haven Series. 

Urban land consists of areas that are covered by parking lots 

and buildings, such as the lightly developed industrial area 

in which the subj ect site is located. 

The Nassau County Soil Survey provides a comprehensive 

definition of urban soil which is also f ound in Suf folk County : 

- Surface layer ( surface to 11 inches), black silt loam 

- Subsurface layer (11-15 inches), dark brown silt loam 

-Sub Soil (15-29 inches), yellow brown silt loam 

(29-33 inches), strong brown, very gravelly, loamy sand 

-Substratum (33-60 inches), very pale brown standard gravel 

The area is bordered by the Haven loam, which may be 

considered the original soil type. This can be f ound to the 

south in Pinelawn Cemetary and to the east at Long Island National 

Cemetary. The Haven Series consists of deep, well-drained, medium 

textured soils that f ormed in a loamy or silty mantle over 
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s t r a t i f ied coa r s e  sand and grave l . Thi s  soi l i s  

on outwa sh p la i n s  between the two termina l mora ines 

and Ron konkoma ) ,  and i s  ut i l i zed exten s ive l y  for 

purpo s e s  i n  Suf f o l k  Count y . 

genera l ly found 

( Ha rbor Hi 1 1  

a g r i c u l tu r a l  

Va ri ous con centratfon s o f  e lements such a s  cadmium , chromium , 

copper , lead , manganese , and z i n c  are reported natura l ly occur r i ng 

i n  Long I s land s o i l s  by the U . S . G . S .  Wat e r  Re source s I nve stigat i on 

8 5 - 4 0 8 8  ( Eff ect of Urban Storm-Water Runof f on Ground Wat e r  

Re charge Ba s i n s  o n  Long I s land , NY ) .  Th i s  report i n d i ca t e s  that 

Long I s land soi l s  typica l ly cont a i n  i ron , a luminum , mangane se , 

and z i nc , and that t h e i r  pH range s f rom 4 . 5  to 6 . 8 .  

6 . 2 Site Topography 

The South Farmi ngda l e  a rea h a s  a s ubdued topography , t yp i ca l 

of t he g l ac i a l  outwa sh p l a i n  regi on o f  Long I s land . I n  genera l ,  

the area s lope s gent ly t o  the south wi th f ew nat ura l re l i e f  

features . The Babylon Landfi l l ,  loca ted approximate ly two mi le s 

south e a st o f  the s ub j e ct s i te , i s  the mo s t  promi nent topograph i c  

f eature wi t h i n  the gener a l  area . 

The indust r i a l park a t  1 7 0  Cent r a l  Avenue wh i c h  hous e s  the 

AEI f a ci l i ty is a lmos t  ent i r e l y  cove red by manmade s t ructure s 

and const ruct ion mat er i a l s  such a s  

s lope of the s i te i s  l e s s  than 2 % . 

a spha lt and con c ret e . The 

Evidence of the sha l l ow s lope 

and l ow r e l i e f  can be seen during frequent f lood i ng of the pa r k i ng 

lot sur roundi ng the bui ld ing a t  1 7 0  Centra l Avenue . 

6 . 3  Site Stratigraphy 

The ge o logica l cross section repre sented 

con s t r ucted f rom f i e ld d e s c r i pt i on s  o f  mo re 
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taken over the cou r s e  o f  the Pha se I I  inve s t i ga t i on a t  AEI . The 

- s i t e  i s  lo cated south o f  the Ronkonkoma r e ce s s i onal mora i ne w i t h i n  

gla ci al outwas h  depos i t s . 

- The ma j o r i t y  o f  sample s recovered a re ve r y  characte r i s t i c  

o f  outwa s h  pla i n  depos i t s . Mo s t  o f  the s oil type s  encountered 
-

were med i um to coa r s e  grai ned s and , brown t o  tan i n  color , and 

- we re sli ghtly t o  well- sorted with r espect t o  gra i n  s i z e 

d i s t r i bu t i o n . Many s ample s conta ined va rying amount s o f  gravel . 

- An i n c rea s e  i n  gra i n  s i ze with a d e c rea s e  i n  sort ing o c curred 

at a nd below the wat e r  table . Small s cale alte rna t i on s  f r om 
-

f i ne to coa r s e  s and s we re also noted i n  the bor ing logs . 

-
A light gray clay and s ilt laye r approxima tely 6 i nches 

thick wa s ident i f ie d  during the i ns t alla t i on of mon i t o r i ng well 

- MW- 5 a t  a n  approxima t e  d epth of 10� feet . The a e r i al e xtent 

o f  thi s s hallow clay len s e  is unknown . The cla y -r i ch mat e r i a l 

-
has a low hyd rauli c condu ct i v i ty i n d i cated by the h i gh moi s ture 

content o f  the s ed iment . Thi s  wa s t he only naturally o c cu r r i ng 
-

c l ay layer encount e red duri ng the f i eld i n ve s t i ga t i on . 

- F i ll mat e r i al cons i s t ing o f  f i ne grai ne d  s i lt -r i ch brown 

s and conta i n i ng gravel and an a s sortment o f  man -made debr i s  wa s 

- recovered a t  sha l low t o  moderate depths a t  B- 1 ,  B- 2 ,  MW- 2 , a n d  

MW- 3 ,  the f o rm e r  a r ea o f  wa s t ewat e r  d i s cha rge . Fill mate ri a l 
-

wa s recovered a t  a maximum depth of 1 7  f ee t  w i t h i n  e xploratory 

- bor i ng B- 1 , p la ced through leaching pool # 1 . Several s oil s ample s 

re covered f r om the i n s talla ti o n  of MW- 3  and the comple t io n  of 

- B- 2 conta i ne d  a gray-green sludge mat e r i al . 

A s o i l  s ample f rom MW- 3 , collected a t  a depth o f  4 3 - 4 5  feet , 

.. 
with i n  the s creened i nterval , was s en t  to Geo-Te ch As s oc i a t e s  

• 

,.. 
- 3 3 -
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f o r  geotechni ca l  a n a l ys i s . Th i s  s o i l samp l e  i s  re pre sent a t i ve 

- of the med i um to coa r s e  grained s o i l s  encountered throughout 

the sat urated zone during the f ie ld i n ve s t i ga t i on a t  the A E I  
• 

s i te . A l l  moni tari ng we l l s  a re s c reened w i t h i n  t h i s  materi a l . 

The f i e ld de s cription of s o i l s amp le MW- 3 , 4 3 - 4 5  f e e t , i s  a s  
-

f o l l ows : 

- Coa r s e  grained quart z s a n d s , l o o s e , mo i st , l i tt le grave l ,  

f a i r l y s o rted ( gr a i n  s i z e  d i s t r i bu t i o n ) .  B l ow Co unt s ,  eve r y  

- 6 i n ch e s  : 5 - 7 - 8 - 8 . 

The geotechn i ca l  i n format ion wa s made ava i l a b l e  to RDG o n  

-
Septembe r 5 ,  1 9 8 9 . The hydr a u l i c  conduct ivity a n d  s e d iment 

-
poro s i t y  we re determined u s ing a cons t a n t  head permeameter a f te r  

the sed imen t h a d  been prepared a ccord i n g  to preva i l in g  f i e l d  

- cond i t i on s . Gra i n  s i z e d i s t r i bution o f  the samp l e  wa s a l s o  taken 

into con s i derat i on . 

• 
The f o l lowin g  i n fo rmat i on wa s obt a i ned : 

- Por o s i t y  : 3 8 %  
-

- Permeabi l i ty a t  2 0 ° C  : 2 . 9  X 1 0 - 2  em/s e c  o r  8 2 . 2  f eet/day 
• 

- A p o ro s i t y  o f  3 8 %  i s  typi ca l f o r  medi um t o  coar s e  grained 

s a n d s  with grave l . The laboratory r e s u l t  f o r  perme abi l i ty o r  

- h ydrau l i c  conduct i v i ty o f  8 2 . 2  feet/day i s  s igni f i cant l y  l e s s  

than t h e  e s t imated hor i z ont a l  hydra u l i c  conduct i v i t y  o f  2 7 0  

-
f eet/day given by McClymon d s  a n d  Franke ( 1 9 7 0 ) . 

• 
The d i f f erence i n  the l a bo ratory ca lcu la t e d  va lue and the 

a bove e s t imated hori zont a l  hydrau l i c  conducti v i t y  i s  the re s u lt 

- o f  ve ry di f f e rent method s u sed to ca lculate t h i s hyd rau l i c  

pa rame t e r . The McC l ymond s and Franke 1 9 7 0  report ca lculated 

-
hydra u l i c  conduct ivit i e s  u s i ng pump t e s t  data prima r i ly f r om 

... 
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large h i gh capa c i t y  we l l s  with parti a l penetrati ng and f u l l y 

pen etrating we l l  s creen s u s i ng the Thei s  nonequi l ibrium f ormu la . 

Thi s method o f  ca l cu la t i o n  h a s  s i gn i f i cant limi t a t i on s  wh i ch 

the autho r s  make l i ght o f  in the i r  r e port . I t  i s  common to have 

h i gh l y  var i a b le hydrau l i c  conduc t i v i t y  and 

u s i ng pump t e s t  data f r om we l l s s creened 

tran smi s s i v i t y  va l ue s  

i n  the s ame aqu i f e r  

a nd aqui f e r  mater ia l .  

I n  many c a s e s , part i cu l a r l y  wi t h  c l ean med i um t o  coa r s e  

s a n d s  a n d  grave l s , l a boratory ca l c u lated h yd rau l i c  pa ramete r s  

wi l l  a ccura t e l y  represent t h e  t rue characteri s t i c s  o f  aqu i f e r  

mat e ri a l s . Thi s  gen e ra l i t y  does not h o l d  t rue f or f i n e  gra ined 

a qui f e r  sed iment s  s i n ce the e f f ec t i ve poros i t y  ( Ne f ) t yp i ca l l y  

decrea s e s  with decr�a s e  i n  grai n  s i ze . 

6 . 4  So i l  Qua l i ty 

I n  order to determine the e xt e n t  and conce ntra t i on o f  

contaminan t s , two e xp loratory bor i ng s  and f i ve moni t o r i n g  we l l s 

we re comp l e t ed f rom whi ch a tota l of 1 6  s o i l samp l e s  we re s e le cted 

for ana l y s i s .  

Soi l s ampl i ng wa s concentrated 

the AEI s i t e , upgradient from the 

at three 

poi nt of 

locat i o n s  w i t h i n  

known wa s t ewat e r  

d i s charge , w i t h i n  the immed i a t e  a rea o f  d i s charge , a n d  downgradient 

f rom the point o f  d i scharge . 

A bri e f  d e s cription o f  each l ocat i o n  and corre s pondi n g  s i te 

p la n  identi f i cation i s  a a  f o l l ows : 

Upgrad ie n t  Loca t i on : Mon i toring We l l  Number 1 ,  l o c a t e d  o n  the 

north s ide of AEI f a c i l i t y . The two s o i l samp l e s  s e l e ct ed f o r  

l aboratory ana lys i s  f r om thi s loca t i on can b e  c on s i de red ba ckgro und 
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soi l qua l i t y  and wou ld be repre sentat ive o f  uncontaminated soi l 

within the s tudy a r e a . 

D i s charge Locat i on : Two e xp loratory borings , B- 1 and B- 2 , and 

two monitor ing we l l  location s , MW- 2 and MW- 3 ,  we re 

i n s t a l led/completed t hrough and/or d i r e c t l y  ad j a cent to the f o u r  

l e a ching pool s  and S PDES d i s cha rge poo l o n  t h e  e a s t  s i de o f  the 

AEI f a c i l i t y  ( see P lot P l a n , Figure 1 . 1 ) . Exp loratory bo ri ng 

B - 2  d i r e c t l y  i nt er cept s leaching poo l n umbe r 3 .  Moni taring we l l  

MW- 2 wa s p la ced between exploratory borings B- 1 and B- 2 ,  

approximate ly s even f e e t  to the e a s t  o f  the a l ignment o f  B- 1 

and B- 2 .  Exp loratory bor i n g  B- 1 i s  approxima t e ly 4 2  f e e t  s outh 

of e xp loratory boring B- 2 a nd d i r e c t l y  i nt ercepts l ea ch i ng pool 

n umbe r 1 .  Montoring we l l  MW- 3  i s  approximate l y  f i ve f e e t  south 

o f  the inactive SPDES d i s charge poo l . Three s amp l e s  were s e l e cted 

for laboratory ana l y s i s f rom e ach boring whi le two s amp l e s  we re 

s e lected f rom e a ch mon i toring we l l .  

Downgra d i e n t  Loca t i on : MW- 5  i s  located approxima t e l y  3 0 0  f eet 

s out h - s outhwe s t  o f  t he point o f  immediate d i s charge ( B- 2 ) and 

i s  s i t uated on the,. f ront lawn of 1 7 0  Cent ra l Ave n ue . Mon i  taring 

we l l  MW- 4 i s  approxima t e l y  2 1 5  feet s outh o f  the point o f  di s charge 

( B- 2 ) and i s  s i tuated in the parking lot/d r i veway of 1 7 0 Cent ra l 

Avenue . Both o f  the s e  moni toring we l l s are l o cated d owngrad i ent 

of a l l  leaching poo l s  and the SPDES di s charge poo l . 

A l l  soi l samp l e s s e lected f o r  laboratory a n a l ys i s  were 

ana ly zed for the f o l lowing par ameter s : 

- TCL meta l s  & Cya n i de 
- Hexava lent Chromium 
- TCL Vo lat i le Orga n i c s  
- Pheno l 
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A f i e ld b lank wa s co l lected f rom a decontaminated , s team 

c l eaned , s p l i t  spoon s amp l e r  and ana l y z ed for TCL meta l s  and 

cyanide , he xava lent ch romium , and TCL vo l at i le orga n i cs . A trip 

blank was cont inuou s l y  transported with s o i l samp l e s  in a coo l e r  

and wa s ana l yzed f o r  TCL vo l at i le o rgan i c s . A tap wa ter samp le 

was co l le cted f r om the s team ge nerator used to decontami nate 

a l l  " d own -h o le " d r i l ling equ i pment . The steam generator wa s 

conne cted to a potable water source i n s i de the AEI bui lding . • 

The tap water samp l e  wa s ana l yzed for TCL meta l s  and Cyani de , 

Hexava lent Ch romium , and TCL vo lati le organ i c s . 

Re s u l t s  o f  the l a boratory ana l y s i s o f  the s i xteen ( 1 6 )  

s e lected soi l samp l e s  are s umma r i z ed i n  Tab l e  6 . 1 .  Vo lat i le 

organics wer e  not detected within any c o l lected s o i l samp le s  

w i t h  t h e  e xcept ion o f  a cetone and methy lene ch loride a n d  therefore 

no s ummar y  t a b le is given . The l a boratory ana l ys i s  i n d i ca t e s  

t h a t  soi l contami nation i s  l imited t o  t h e  s ub su r f a ce soi l i n  

c l o s e  proximity t o  t h e  t h e  p la ti ng wa ste d i s ch a rge area . 

Upgrad ient samp l in g  point s are free o f  any e leva ted leve l s  of 

ident i f ied s o i l contamina n t s . The downgradient locations of 

MW- 4 and MW- 5 e xh i bit l itt le , if any , e levated leve l s  o f  

contaminant s . Ana lys i s  of s amp l e s  f rom the immediate a rea near 

the wa stewater d i s charge locat ions i nd i cated concentra t i on s  of 

tota l chromium ( 2 , 0 7 0 - 1 7 ppm ) , copper ( 1 9 5 - 3 6 . 8  ppm ) and z i nc 

( 6 8 7 - 6 . 5  ppm ) a s  we l l  a s  detect i b l e  concent rations o f  hexa va lent 

chromium { 1 9 . 5 - . 7 5 ppm ) , and n i cke l ( 6 0 . 9 - 3 . 6  ppm ) exi sted . Tap 

water s amp les and the Fie ld B lank contained trace amounts o f  

copper and z i nc , wh i ch ma y have bee n introduced b y  t h e  p lumbing 

at the faci l i t y . 
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So i l  s amp l e s  recovered f rom t he i n s t a l l a t ion o f  mon i t o r i ng 

we l l  MW- 1 e xh i bited characteri s t i c s  typica l o f  o utwa sh p la i n  

depo s i t s  f ound in the Ea s t  Farmi n gda l e  area . The boring log 

ind icates s equence s of f i ne to coa r s e  gra ined , brown to tan sand , 

va r i a b l y  s orted wi t h  s ome grave l .  No d i s co lo r a t i o n s  we re noted . 

Tot a l  chromi um wa s l e s s  than 1 0  ppm ; h e xava lent chrom i um and 

cyanide were less than 1 p pm .  Nicke l ranged f r om 2 . 4  to 2 . 6  

ppm , copper wa s l e s s  than 5 ppm . Z i n c  wa s s l i g h t l y  e le va t e d  

a t  1 6 . 3  p pm ( 2 0 - 2 2 '  ) and 1 1 . 1  ppm ( 3 5 - 3 7 ' ) wh i ch i s  t ypica l o f  

Long I s l a n d  s o i l s . TCL vo l at i le orga n i c s  we re a l l  be low detect i on 

l i m i t s  w i t h i n  ill s o i l samp l e s  s e lected f o r  laboratory a n a l y s i s  

a l though t r a ce amount s o f  a cetone a n d  met h y lene ch l o r i d e  we re 

detected i n  se lected samp l e s , inc lud i ng the f ie ld and t r i p  b l a n k s . 

Leve ls of tot a l cp romium and copper were dete cted within 

samp l e s  at depths le s s  than 2 0  f e e t . The s h a l low s ub s ur f a ce 

soi l s  re covered at t he e xp loratory borings and mon i toring we l l s  

with i n  th i s  a rea we re characte r i s t i c  o f  f i l l  mate r i a l s  a n d  va r i e d  

i n  c o l or , g r a i n  s i z e , a n d  type . Be l ow a depth o f  1 5  f eet , soi l 

i s  s imi l a r  to outwa s h  p la i n  d e po s i t s  d e s c r i be d  at mon i toring 

we l l  MW- 1 . 

The i nd i cated concentrat i o n  o f  tota l chromium and coppe r 

were ident i f i ed wi t h i n  a recove red s amp le from mon i  t o r i n q  we l l  

MW- 3 a t  a depth o f  1 0 - 1 2  f e e t . Th i s  s amp le , d e s c r i bed a s  brown 

s i l t - c lay with gray-green s l udge , cont a i ned 2 , 0 7 0  ppm o f  tot a l  

ch romium a n d  1 9 1 ppm o f  coppe r .  The second h ighe s t  i ndicated 

conce n t r a t i o n s  were encountered a t  e xp loratory bor i n g  B - 2 at 

a depth of 1 3 - 1 5  feet , whi ch a l s o  cont a i ned mater i a l s  d e s c r i bed 

as a layer of gray-green s ludge a n d  conta ined c oncentrations 
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o f  4 3 5  ppm of t ot a l  chromium and 1 9 5  p pm o f  coppe r . A corre l a t i o n  

between s o i l  d i s c o l o ra t i on a n d  chromi um and c oppe r con cent rat i o n s  

wa s present wi t h i n  s ever a l  othe r s o i l sample s , a l l  o f  wh i ch were 

re covered at depths l e s s  than 2 0  f eet . 

The i nd i cated concent rat i o n s  o f  z i n c  wi t h i n  s o i l samp l e s  

co l le cted f r om t h e  a rea o f  the four leach i n g  poo l s  do n o t  have 

a d i rect corre l a t i o n  with samp l e  depth o r  d i s co lo ra t i on . Z i n c  

concent r a t i on s  grea t e r  t h a n  2 0 0  ppm were ident i f i e d  w i t h i n  s o i  1 

s amp l e s  c o l le cted wi t h i n  t he area o f  the loca l water t a b le , 

a pproxima te l y  4 0  f e e t  be l ow grade . The r e f e renced s o i  1 samp l e s  

were n o t  d i s co lored a n d  were cha racteri st i c  o f  other s amp l e s  

col le cted a t  the water table . N i cke l conce n t r a t i o n s  w i t h i n  

d i s ch a rge a rea tended n o t  to f o l low any a pparent pattern . Hi ghe s t  

n i cke l concentration wa s ident i f ie d  at 6 6 . 4  ppm w i t h i n  s o i l s ample 

e xp loratory bori ng B - 2  a t  3 7 - 3 9  feet . 

Though potent i a l  soi 1 contaminat i on w a s  l imit ed t o  sha l low 

subsur f a ce s o i l s , concent rat i on s  of t ot a l  chromium and coppe r 

were i nd i cated present wi t h i n  s o i l s a mp l e s  r ecove r e d  f rom t he 

water table w i t h i n  the a rea o f  pa s t  wa s t ewat e r  d i s ch arge . 

There i s  n o  con s i stent r e l a t i on s h i p  betwee n  observed e levated 

concen t r a t i o n s  o f  
• 

tot a l  chromium a nd observed concentra t i ons 

o f  he xava lent chr om i um i n  s o i l samp l e s  co l le ct e d  f rom the a rea 

of wa s tewa t e r  d i s charge . H ighe s t  ident i f i ed con cent r at i on s  o f  

1 4 . 5  and 8 . 5  ppm h exava lent chrom i um we r e  d etected i n  s o i l s amp l e s  

f rom B - 2  a t  1 3 - 1 5  f e e t  a n d  1 5 - 1 7  f e e t  and are a s so i ca ted w i t h  

4 3 5  a n d  1 7 1  ppm tot a l  chromium concentrat i on s . However ,  s o i  1 

s amp led at MW- 3 ,  7 - 1 1  f e e t , whi ch cont a i ne d  i nd i cated 

conce n t ra t i o n s  of tota l chrom i um at 2 , 0 7 0  ppm , conta ined on ly 
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0 . 7 5 ppm hexava lent chromium . The proportion o f  he xava lent 

chromium to tota l chromium i n  s o i l  s amp l e s  re cove red f rom 

e xp loratory bor i ng s  and monitor ing we l l s  appe a r s  to be lowe r 

than the corre spond i ng propo r t i o n  obs e rved i n  groundwat e r  s ampl e s . 

Th i s  may be due to a greater i n cidence o f  hexava l e n t  chrom i um 

reduction in a s o i l ma t r i x  t h a n  a groundwa t e r  mat r i x . 

Add i t i ona l l y ,  a s  noted by James Dragun in The Fate of Ha zardous 

Ma t e r i a l s  in So i l  ( 1 9 8 9 ) , t he cont a i ned concentra t i on o f  t r iva lent 

and there fore tota l chr omium is contro l led by the presence o f  

chromi c o x i d e s  or hydroxides created b y  t h e  i n t e r a ct i on o f  

groundwater a n d  meta l l i c  components i n  s oi l , the s e  be ing stable 

a n d  of very l ow s o lubi l ity . The interact i o n  ma y produce an 

i ncrea s e  i n  tr iva lent chromium concentra t i on . The obse rved 

i ncrea se may be further enhanced by a d s orpt i o n  o f  t r i va l ent 

ch romium ( Dragun ) • wh i ch be comes immobi l i zed u n l ike hexava l e n t  

chromium . The re fore , he xava lent chromium h a s  a greater poten t i a l 

t o  be t ra ns ported by groundwater . Howeve r ,  a s tudy conducted 

by the u . s . G . S  on a s imi lar p lat i ng wa ste p l ume noted t h e  

i nt e r a ct ion o f  i ron ( o f wh i ch ana lys i s  i n d i ca t e d  con centrat ions 

within a l l  AEI s o i l s ample s ) and heavy meta l s  s uch as chromium ; 

a dynamic equi l i brium , between the s o rpt i on o f  heavy meta l s  by 

i ron oxide coat ing a nd co-precipitat ion o f  heavy meta l s  w i t h  

iron hydroxides from t h e  p la t i ng wa ste p lume , wa s observed . 

The s o i l s amp l e s  co l l e cted f rom MW- 1  were typ i ca l o f  g l a ci a l  

outwa s h  p la in depo s i t s  with n o  unnatura l d i s c o lori z a t ion . The 

s o i l samp l e s  s e le cted f o r  l a bo ra tory a na l ys i s  f rom mon i t o r i n g  

we l l  MW- 1 concen t ra t i on s  o f  chrom i um , copper and z in c . The 
" 

upgra d i e nt s o i l  samp l e s  can be con s idered typi ca l o f  ambi ent 

or n a t u ra l ba ckground s o i l  qua l ity . 
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Soi l s amp l e s  c ol le cted f rom downgradient moni t o r i ng we l l s  

MW- 4 and MW- 5 e xhi bited s o i l qua l i t y  t yp i ca l  o f  ambi ent qua l i t y  

i dent i f ie d  wi t h i n  upgradient s amp l e s  with f ew e xcept i o n s . Coppe r 

and z i n c  wa s ident i f ied w i t h i n  soi l s amp le MW- 4 ,  4 5 - 4 7  feet , 

having an i nd i ca t ed concentra t i on o f  3 6 . 8  ppm and 7 2 . 3  ppm 

re s pe cti ve ly .  

6 . 5  S i te Hyd r o l ogy 

Located s outh o f  the regi ona l groundwat e r  d i vi de o f  Long 

I s land , groundwater f lows in a s out h e r l y  d i re ct i on w i t h i n  the 

unde r lying aqui f e r s  of the A E I  s i t e . P l e i s tocene depos i t s , 

con s i s t i n g  of the Uppe r G l a ci a l  Aqu i f e r , a re 1 0 0  t o  1 2 5  feet 

i n  t h i ckne s s  be l ow the sub j e c t  s i t e  ( see Figure 5 . 1 ) . Depth 

to groundwa t e r  i s  approxima t e l y  3 8  f ee t  be l ow grade , making the 

s aturated t h i c kne s s  of the Upper G l ac i a l  Aqu i f e r  at t he s ub ject 

s i te 6 2  to 87 feet . The a ctua l con t a c t  betwe e n  P le i s tocene and 

Upper Cre t a ceous depo s i t s , c ompr i s i ng sed iment s of the Magothy 

Aqui f e r , i s  poo r l y  d e f i ned w i t h i n  southwes te rn Suf fo lk County 

( T . P .  Dor sk i , F .  Wi lde-Ka t z , 1 9 8 2 ) . 

Occa s i on a l ly ,  a t h i n  s e dimentary l a ye r  cont a i n i ng orga n i c  

matter s u ch a s  depos i t s  o f  peat a s so c i a t ed w i t h  pyri te l i gn i te 

crys t a l s  wou l d  be • e ncountered a t  the e r o s i on a l s u r f a ce o r  

uncon f o rm i t y  s e pa rat i ng t he two s t r a t i graph i c  uni t s . Add i t i ona l ly ,  

the minera l a s s emblage s o f  the Upper G l a c i a l depo s i t s  and Uppe r 

Cretaceous depo s i t s  a r e  not e xa ct l y  the s ame with the Uppe r 

Cretaceous depo s i t s  havi ng a greater percentage o f  ma f i c , magne s i um 

• and f e r r i c  r i ch m i n e ra l s . 

As d i s c u s s ed i n  Sec t i o n  5 . 1 . 4 ,  a l l  con f i n ing un i t s  separat ing 

-
the Uppe r G lac i a l  and Magothy Aqui f e r s , prima r i ly the Gard i ners 

-
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C l a y  and the " 2 0 Foot C l ay " , " pi n ch-out " or are d i s cont inuous 

withi n  Southwe stern Suf fo l k  County . The two aqui f e r s  are i n  

d i rect contact , but hydr au l i c  commu n i c a t i on betwee n  t h e  aqui f e r s  

i s  l im i ted d ue t o  a n i s t rop i c  chara ct e r , o r  hori zont a l  

s t r a t i f i cation o f  both P l e i s t ocene a nd Cretaceous sed iment s . Thi s  

s t r a t i f i ca t i on i s  t he cond it i on o f  greater hor i zonta l movement 

of g r oundwater than ve rt i ca l  in both aqui f e r s  and e xp l a i n s  the 

sma l l  d i f f e re n ce i n  pre s s ure head f rom one aqui f e r  to the ne xt . 

The s ub j e c t  s i t e  i s  with i n  Groundwa t e r  Management Z one I I  

( Sa n i t ar y  Code Art i c l e . 7 ,  Wat e r  P o l l u t i o n  Contro l )  wh i ch i s  

ident i f ie d  a s  a deep re charge a rea o f  Suf f o lk Coun t y , contr i but ing 

r e charge wat e r  to a deep g roundwa t e r  f low s y s t em . The re fore , 

i n  s p i t e  of the a n i sotrop i c  nature o f  the aqui f e r s , re cha rge 

to u nde r l y i ng aqu i f e r s  s u ch as the Magothy a nd L l o yd Aqu i f e r s  

o c cu r s  with i n  the Ea s t  Farmi ngda l e  area o f  Suf f o lk Coun t y . 

We l l  Mea surement s  

Depth t o  groundwat e r  meas ureme n t s  we re recorded o n  a mont h l y  

bas i s  w i t h i n  t h e  f ive mon i t o r i ng we l l s l o cated on t he property 

at 1 7 0  Centra l Avenue . We l l  measureme n t s  we re r e corded t o  t he 

nea r e s t  one -hundredth of a f oot u s i ng a Son i c  We l l  Depth I n d i cator , 

Mode l D R - 7 5 9 , manu f a ctured by Soi l  Te s t  I n c . A l l mea su re ment s 

are f rom the top o f  each we l l  cas i ng/r i s e r  p i pe a t  a d e s i gn ated 

point . Each d e s i gnated meas u r i ng point was surveyed t o  Suf f o l k  

Coun t y  Datum , a n d  e l evat i on s  a r e  g i ve n  i n  Figure 1 . 1 .  Table 

6 . 2  i n c l ud e s  a l l  d e pt h -to-wat e r  mea surement s  r ecorded s i nce Ma y ,  

1 9 8 9 . Above average precipi tat i o n  i n  the mont h s  o f  May and June , 
• 

1 9 8 9 ,  can be seen a s  a d e c rea s i ng t rend i n  depth-to-water 
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mea surements taken f rom Ma y t o  J u l y , i n d i cating a r i se o f  the 

loca l water tab le during these mont h s . 

Groundwater Flow Through the AEI Site , Glaci a l  Aqu i fer 

Two groundwa t e r  contour ma ps of the Uppe r G l a c i a l  Aqu i f e r  

we re deve loped f o r  the sub ject s i t e  us ing wa ter table e l eva t i on 

va l ue s  ca l cu la ted f rom the recorded depth-to -wate r  mea sureme n t s  

at t he f i ve s it e  mon i toring we l l s , Tab le 6 . 2 , Fi gure 6 . 2 , 5 / 3 0 /8 9 

Gro undwa t e r  Contour Map ,  Fi gure 6 . 3 ,  7 / 2 8 /8 9 , Groundwa t e r  Contour 

Map . 

Wit h i n  a n  unco n f i ned aqui f e r , water table contour l i n e s  

a l s o  repre sent t h e  potentiome t r i c ( potent i a l e nergy head ) s u r f ace 

o f  the represented aqui f e r . D i r ect i on o f  groundwa t e r  f low i s  

perpend i cu lar to the wat e r  t ab l e  contour l i ne s/potent i ome t r i c  

s ur f ace contour l i ne s . U s i n g  the deve loped groundwat e r  contour 

map s , hori zont a l  d i r e ct i on o f  groundwater f l ow w i t h i n  the Uppe r 

G l a c i a l  Aqui f e r  i s  
.. . 

determ�ned t o  be i n  a s outh to s outheast 

d i re c t i on t hrough the AEI s i t e . D i re c t i on o f  f low wa s ca lcu lated 

at 1 7 0 °  f rom magn et i c  north u s i ng both groundwater contour maps . 

A south to s outh -ea s t  d i rection o f  groundwa t e r  f low i s  

con s i stent with regiona l groundwater f lows f o r  the Upper G l a c i a l  

Aqu i f er wi thin the Me lvi l le-Ea s t  Fa rmingda le a re a  a s  represented 

by Figu r e  5 . 5 .  Add i t i ona l ly ,  RDG ha s comp leted sever a l  groundwater 

s t ud i e s  w i t h  the gene ra l area and h a ve determi ned s imi l a r  ground 

wat e r  f low di recti on s . 

The r e  i s  a n  obvi ou s  i n f l uence o n  the s t a ti c  wa t e r  leve l s  

w i t h i n  mon i t o r i n g  we l l s  MW- 3  a n d  MW-4 whi ch a re both loca t ed 

d i rect ly a d j a cent o r  w i t h i n  the v i ci n i ty o f  seve r a l st ormd r a i n s  
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-
and stormdra i n  ove rf lows wi t h i n  the AEI pa rking l o t . The 

- loca li zed moun d i ng o f  the water t a b l e  i s  a n  occurrence wh i ch 

ha s been documented by s eve ra l t e c hn i c a l  inve s t i ga t i on s  and by 

- other groundwater i nve s t i ga t i o n s  and i s  commo n l y  a s s o c i at ed with 

s t o rm d r a i n s , s e pt i c  s ys tems , r e charge bas i n s  and i n j e ct i on we l l s . 
-

A Phase I I  i nve s t i ga t i on conducted b y  Geraghty and Mi l le r , I n c . , 

comp leted at the Fai rch i ld Republ i c  Co . prope r t y , located -
approxima t e l y  one mi l e  f r om the AEI s i t e , h a s  ident i f i ed s e ve r a l  

- l o c a l i zed water tab le mounds a s  the r e s u l t  o f  a r e charge bas i n  

and s e vera l storm d r a i n s . The Geraghty and Mi l ler , I n c . Fa i r chi l d  

- ' 
Republ i c  Co . Pha s e  I I  has ident i f ied a south- southea s t  groundwa t e r  

f low t hrough the property .  
-

The e f fe c t s  o f  the loca l i zed wat e r  t a b l e  moun d i ng i s  c l e a r l y  

- i l lu strated i n  F i gure 6 . 2 ,  the groundwater contour map u s i ng 

pote n t i ome t r i c  data co l le cted on 5 / 3 0 /8 9 . Seve r a l  s evere 

- ra i n s torms occurred the wee k  prior to 5 / 3 0/ 8 9 , i n c lud i n g  one 

s torm wh i ch wa s uncon f i rm i ng l y  c l a s s i f ied as a 7 0 -year s torm 
-

f o r  Long I s land . 

- U s i n g  the groundwa t e r  contour map s  f o r  the s ub j e c t  s i t e , 

i t  i s  pos s i b le t o  ca l cu late the hyd r au l i c  grad ient o f  the Upper 

- G l a c i a l  aqui f e r . Give n  the hydra u l i c  gradi ent s ,  hydrau l i c  

cond u ct i v i t y  and s e d i ment poro s i t y  g iven i n  S e ct i on 6 . 2  and a 

-
mod i f i e d  f o rm of the Da�cy e qua t i on f o r  groundwater f l ow ve l o c i t y ,  

an a c curate va lue f o r  groundwa t e r  ve l o c i t y  f o r  the Uppe r G laci a l  -
Aqui f e r  can be ca l cu l at ed t h rough the s ub je c t  s i te . 

- RDG h a s  ca l cu lated the groundwa t e r  f low ve l o c i t y  within 

the Uppe r G l a c i a l  Aqui f e r  a t  0 . 3 2 f t/day f o r  the AEI s i t e . 

- Verti ca l  movement o f  g roundwa t e r  w i t h i n  the Upper G l a ci a l  Aqu i f e r  

-
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has bee n  e s t i mated t o  be a t  rates o f  1 / 1 0 t o  1 / 2 4  o f  the hori zonta l 

component o f  groundwater f low a s  d i s cus s ed i n  S e ct i on 5 . 5 .  

Accord ing to the e s timated r a t i o s  and the ca l cu l at e d  hori zonta l 

f low rates , ver t i ca l  f low rates of groundwater can be a s  much 

as 0 .  0 3 2  f t /day or a s  l i t t le a s  0 .  0 1 4  f t /day within the Upper 

G l ac i a l Aqui f e r . 

6 . 6  Groundwater Qua lity 

Seven groundwa t er samp l e s  were co l lected f rom the f ive 

i n s t a l led moni t o ri n g  we l l s  in order to determine amb i en t  wat e r  

qua l i ty a n d  potent i a l  groundwa t e r  contami nat i on a s  a r e s u l t  o f  

pa s t  wa s tewater d i s charge by AEI , a s  we l l  a s  to de f i ne poten t ia l 

movemen t  o f  such contaminant s .  

Groundwa t e r  s amp l e s  

we l l s  on Ma y 3 0 , 1 9 8 9 . 

we re co l l e ct ed f rom the f i ve moni to r i ng 

Samp l e s  we r e  co l l ected u s i ng d e d i cated 

t e f lon ba i le r s . The mon i to r i ng we l l s  we re purged o f  a m i nimum 

of 5 vo lume s of s tandi n g  wat e r . 

A l l hand ba i le r s  we re wa shed wi th a l conox l a bor a t o r y  grade 

dete rgent , thorough l y  r i n se d  with pot a b l e  wat e r , g i ve n  an a cetone 

wa s h , f o l l owed by a hexane was h , a nd a i r -d r i ed . A f t e r  being 

dr i e d , the ba i le r s  wer e  given a f i n a l  r i n s e  o f  d i st i l led wat e r . 

A tota l o f  f ive s ample s ,  one dup l i ca t e  samp l e , a n d  one f i e ld 

b lank we re co l l e cted . The NYSDEC repres entat ive present d u r i ng 

the g roundwa t e r  s ampl i ng ope ra t i on " s p l i t " groundwa t e r  s amp le s  

f rom mon i t o r i ng we l l s  MW- 2  and MW- 3 . Cha i n  o f  Cu stody f o rms 

were wr i t t e n  out for the s ample s .  The s amp l e s  were hand d e l ivered 

the s ame day o f  c o l l e c t i on to NYTe s t  Env i ronmenta l I n c . for 

ana l ys i s . 
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- Laboratory ana l ys i s  of the s i t e  groundwa t e r  i n c l uded : 

-TCL Meta l s  
- -TCL V o l a t i le Organi c s  

-He xava l e nt Chromi um 
- Cyanide 

-
- Phen o l s  
- I nd i cator Parame t e r  

The f i e ld blank s ample wa s ana l y z e d  f or a l l  the above 
-

pa r ame t e r s  e x cept f o r  the i ndi cator paramete r s . The t r i p  b l a n k  

- was ana l y zed f o r  vola t i l e  organ i c s . Tempe rature and pH o f  

g roundwa t e r  wa s t e st ed i n  the f i e ld immedi a t e l y  a f te r  co l le ct i on 

- o f  s amp l e s . 

The data package o f  organi c  and i norga n i c  a na l y s i s  wa s made 
-

a va i l a b le t o  RDG on J u l y  2 7 , 1 9 8 9 .  A s ummar y  o f  groundwater 

-
ana l ys i s  i s  provided i n  Tab l e  6 .  4 - Meta l s  Ana l ys i s , Tab le 6 .  5 

- Vo l at i le Orga n i c  Ana lys i s ,  and Tabl e  6 . 6  - I ndi cator Parameters . 

- I norga n i c  contamin a t i on wa s ident i f ied d ir e ct ly downgradi e n t  

o f  the area o f  immediate wa s t ewat e r  d i s charge . Va r i o u s  vola t i l e  
-

organi c  compounds were ident i f i e d  w i t h i n  a l l  mon i t o ri n g  we l l s  

a t  l ow concentration s . Accordi ng t o  NYS groundwa t e r  qua l it y  
-

s tandard s , parameter concentrations s uch a s  f lour i d e , n i t rate , 

- s u l f at e , and ch loride concentrat ions i nd i cate that water qua l i t y  

i s  a c ceptable , i n  regard t o  s uch s tandard s . 

- The mea s ured pH va lues o f  the c o l lected groundwa t e r  s amp l e s  

we r e  i n con s i s tent f rom o n e  groundwa t e r  samp le t o  the next . The 
-

t empe rature o f  the samp l e s  wa s cons i s t e nt a t  6 0 ° F .  

- Meta l l i c  con s tituent s such a s  chrom i um and h e xava lent chrom i um 

we re det e ct ed i n  upgradient s ampl e s  f rom MW- 1  a t  7 .  8 and 8 .  0 
- ppb r e s pe ct i ve ly .  Con centrat ions o f  2 7 . 9  ppb o f  coppe r , 2 0 . 0  

ppb o f  n i c ke l , and 4 3 . 5  ppb o f  z i n c  were a l s o  d e t e cted . Low 
-
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leve l s  o f  1 , 1 ,  ! -t r i ch loroet hane and t r i ch lorethene were i nd i cated 

in upgrad i ent samp le s . 

Concentrations of chrom i um , hexava lent chromi um , coppe r , 

n i cke l , and z i n c  were characteri zed as h ighly va r i a b l e  w i th i n  

groundwater samples c o l lected f rom the a rea o f  immed i a t e  d i scharge , 

wh i ch i n c lud e s  MW- 2 ,  MW- 3 ,  and i t s  dup l i cate . Se l ected 

concentrations at these we l l s we re as f o l lows : tota 1 chrorni urn 

- 4 2 7 ppb ; he xava lent chromium - 1 40 ppb ; coppe r - 2 9 2  ppb ; n i cke l 

2 7 2  ppb ; z i n c  9 9 . 3  ppb . Tr ich loroethene wa s detected i n  

samp le s  f rom immed i ate di scharged loca t i on s  ( MW- 2 and MW- 3 ) . 

Heavy met a l  con cent rations ident i f i ed wi t h i n  downg radient 

wa ter samp le s ,  MW- 4  and MW- 5 , were h i gh ly d i ve r gent . Sample s 

col lected f rom mon i t o r i n-9' we l l  MW- 4 e xh i b ited h i gh concentrat ions 

o f  the same heavy meta l s pe c i e s  ident i f ied in samp l e s  co l l e cted 

from the immediate d i s charge loca t i on ( MW- 2 and MW- 3 ) .  Leve l s  

o f  the s ame heavy meta l s  ident i f ied a t  MW- 5  cou ld be cat ego r i zed 

as ba ckground concentrat i on s . Leve l s  o f  tot a l  chrom i um , hexava lent 

chromium and coppe r i ncrea sed ma rg i na l ly f rom MW- 1 t o  MW- 5  

( upgradient t o  d own grad ient s amp l i ng points ) ;  n i cke 1 a nd z i nc 

d i d  not change s i g n i f i cant ly . The leve ls o f  tota l chromium , 

hexava lent ch r omi um , coppe r , and n i cke l identi f i e d  at mon i  taring 

we l l  MW- 4 were found t o  e xh i bit the ma ximum concenta t i ons found 

in gr oundwater samp l e s  at the AEI s i te . Leve l s  o f  z i nc we r e  

a ls o  f ound . S igni f icant changes i n  a downgradient d i rect i on 

f rom MW- 1  to MW- 4 we re indi cated . 

t r i ch l oroethene were 

locat i on s . 

detected in 
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Concent r a t i on s  o f  he xava lent chromi um and t o t a l chromi um 

are h i g h l y  vari able i n  groundwater as in s o i  1 ,  but there s eems 

t o  be a greate r  proport i on of hexava l ent chromi um to t o t a l  c hromium 

i n  groundwa t e r  than in s o i  1 .  As d e s c r i bed i n  Secti on 6 .  4 ,  S o i  1 

Qua l i t y , s e vera l f actors ma y account f o r  t hi s . Examp l e s  o f  t h e s e  

f ac t o r s  are : 

Greater i n cidence o f  
• 

hexava l ent chrom i um reduct i o n  i n  

groundwate r ,  a n  i ncreased mobi l i ty o f  he xava lent chrom i um 

i n  groundwater , a nd ads orpt i o n  o f  t riva l e n t  chrom i um by 

i r on oxide coa t ings on soi l grai n s  a s  we l l  a s  i n c re a s e  i n  

t r i va lent chromium so lubi l i t y  with p l ume chem i s t r y  

i n t e ra c t i on . 

The f i e ld measuremen t s  o f  pH comp leted on the co l l e cted 

groundwa t e r  s amp l e s  i nd i cated s i gni f i cant d i f ferences i n  pH wi t h i n  

t h e  c o l l e cted s ample s .  Mon i to r i ng we l l s  MW- 1  and MW- 2 i nd i cated 

pH va lue s t ypi c a l o f  natura l Long I s l and groundwa t e r  qua l i t y . 

The s ample co l lected from monitoring we l l  MW- 3 a nd the dup l i cate 

sampl e  had a pH va lue o f  8 . 3 7 ,  cons i de red s l i ght l y  a l ka l i ne . 

Samp l e s  co l le cted f rom down grad ient mon i t roing we l l s  MW- 4 a nd 

MW- 5 i nd i c ated s li gh t l y  a c i d i c  pH va l ue s , compa red t o  natura l 

cond i t i o n s , a t  4 . 2 0 and 4 . 9 7 r e s pe c t i ve l y . The tempe ra t u re of 

the co l l e cted s amp le s , mea s ured immedi a t e l y  upon r ecove r y  of 

each s a mp le , wa s con s i s tent at 6 0 ° F ,  typica l o f  Long I s l and natura l 

cond i t i on s . 

A compar i s o n  o f  NYSDEC Ambient Wat e r  Qua l i t y  Standards 

Gu idance Va lues ( TOG 1 . 1 . 1 ,  Apri l ,  1 9 8 7 ) and groundwa t e r  e f f luent 

l im i t s  regard i ng conce n trat i on o f  orga ni c  and i norga n i c  

contami nants i nd i cates that certa i n  s tandards have bee n  e x ceeded 

- 4 8 -
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( se e  Tab l e  6 . 7  f o r  compa r i son ) .  Con cent r a t i on s  o f  

1 , 1 , 1 - t r i ch loroethane e x ceeded the 5 0  ppb s t andard s : concentrations 

o f  t r i ch loroethene e xceeded the 1 0  ppb st andard : concent rations 

o f  1 , 1 -di ch loroethe n e , a nd 1 , 2 -d i ch loroethane may have e x ceeded 

e f f l uent l i m i t s a lt hough no s t a ndard s  wer e  g i ve n  i n  the 1 9 8 7  

TOGS revi s ion . Standards f o r  tota l chrom i um were e x ceeded at 

t hree we l l s  MW- 2 ,  MW- 3 ,  and MW- 4 . Standard s 

chrom i um and ni cke l were e x ce eded at MW- 3 and MW- 4 . 

f o r  copper wa s e xceeded a t  MW- 4 . 

7 . 0  CONCLUSIONS AND RECOMMENDATIONS 

f o r  hexa va lent 

The s tandard 

The AEI proper t y  i s  unde r la i n  by g l a c i a l outwa s h  depo s i t s  

con s i s t i n g  o f  sands and grave l s  having a poro s i t y  o f  3 8 %  and 

a permeabi l i t y  ( hydrau l i c  conducti v i t y ) of approximate l y  8 2 . 2  

f t/da y . Depth to groundwa t e r  a t  t he s ub j e ct s i te i s  approxima t e l y  

3 5  f ee t . Groundwa t e r  f lows i n  a south to southea s t  d i re c t i on 

w i t h i n  a n  area o f  the AEI s i t e  a t  0 . 3 2 f t /day , hor i zonta l f low . 

D i r e c t i on and ve loc i t y  o f  groundwa t e r  observed a t  t he sub j e c t  

s i te i s  con s i s tent w i t h  regi ona l g roundwa t e r  f low . 

The s u b j e c t  s i te i s  s i tuated i n  a n  area o f  Eas t  Farmi ngda l e , 

New York whi ch has bee n  i ndust r i a l i zed s i n ce the 1 9 6 0 ' s .  

Regu latory agency f i le s  and regi ona l g roundwater s tudi e s  i nd i cate 

a poten t i a l f o r  contr ibut i on f rom o f f - s it e  s ou r c e s  o f  contam i na t i on 

t o  groundwa t e r  res ou r ce s w i t h i n  the sub j e ct s i te by f a c i l i t i e s  

upgradient o f  t h e  AEI s i te . 

The completed f i e ld inve s t i ga t i o n  and laborator y ana l y s i s  

o f  samp l e s  col l e cted f r om t h e  AEI s i t e  indi cate s o i l contaminat ion 

is l imited t o  subsur f a ce s oi l s  wi t h i n  the immedi a te area in whi ch 

- 4 9 -
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plat i ng wa s t e s  we re lega l l y d i s cha rged , SPDES poo l , and within 

the a rea o f  the four ( 4 ) leaching poo l s . Leve ls o f  tot a l  chromium 

and copper greater t ha� 2 0 0  ppm were detected w i t h i n  sample s  

co l le cted a t  depths l e s s  than twenty { 2 0 ) feet . Severa l soi l 

samples wh i ch conta i ned s i gn i f i cant concent rat i on s  of tota l 

ch rom i um a nd coppe r e xh i b i t ed a d i s co lo r i z a t i on . 

Comp le x chemica l react ions e f f e ct ing the concentrat i o n s  

a n d  proport i on s  of chemi ca l s pe c i e s  a re suspected o f  occu r r i n g  

i n  t h e  s o i l mat r i x  • The overa l l  e f fect of these r eact ions i s  

t o  i n crea se the con centra t ions o f  t ri va lent chrom i um i n  soi l 

wh i le increa s i ng the concent rati o n  of he xava lent chromium in 

groundwater • 

Concen t ra t i on s  o f  s e ve ra l  i no rga n i c  contam i nant s ,  i n c luding 

coppe r ,  n i c ke l , tota l chromium , and hexava lent chromium were 

present within groundwater s amples co l le cted f rom mon i t o r i nq 

we l l s MW- 2  and MW- 3 ,  located within the immediate a rea of pa st 

wa stewater d i s charge s  • The dup l i ca t e  s ample co l lected from 

mon i t o r i ng we l l  MW- 3 indicated high ly to mod era t e l y  va r i ab le 

resu l t s  f rom chrom i um ,  coppe r , and z i nc . Hexava lent chromi um 

concentration wi thin samp l e s  c o l lected f rom mon i t o r i ng we l l s  

• 
MW- 2 a nd MW- 3 we r e  h ighly varia b l e , wi th indicated concent rati ons 

of 6 . 0  and 1 40 . 0  ug/1 r e s pect ive ly . 

Concentrations o f  i norga n i c  contami nat ion were i dent i f i ed 

in downgradi en t  mon i t or i ng we l l  MW- 4  i nc lud i ng tota l chromium 

2 , 3 5 0  ug/1 , hexava lent chromi um at 2 , 40 0  ug/1 , copper 3 2 , 4 0 0  

ug/1 , and n i cke l 6 , 3 2 0  ug/ 1 . Al l o f  the i n d i cated concentrat i on s  

a r e  in e x ce s s  of NYSDEC Techni ca l  and Ope ra t i ona l Guida nce S e r i e s  

( 1 . 1 . 1 )  Amb i ent Wat e r  Qua l i t y  Standards and Guidance Va lue s , 

- s o -
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Apr i 1 , 1 9  8 7 • Downgrad i ent mon i t o r i n g  we l l  MW- 5 con t a ined only 

s l i ght l y  e levated concent r a t i on s  of chromium and coppe r with 

t he rema in i ng par ame te r s  con s i stent with water qua l i t y  ident i f ied 

in upgra d ient mon itoring we l l  MW- 1 • 

Volat i le organ i c  compounds ,  inc lud ing 1 . 1 . 1 -t r i ch l oroethane , 

t r i c h l or oethene , 1 , 1 -d i ch loroethene and tetrach loroethene , were 

detected throughout the AEI moni t o r i n g  we l l  network • 

Indi cator parameters s uch a s  f louride , n itrate , s u l f ate , 

chlor ide , and tempe rature wer e  within typ i ca l  concentrat i on s , 

or tempe r a t ure range , f o r  Long I s land qua l it y  within a deve loped 
"' 

area • F i e l d  mea sured pH va lues were incon s i stent w i t h  t yp i ca l  

wat er qua l i ty f o r  pre s en t -day Long I s land . 

The f a ct that the h i ghe st concent rati on o f  groundwater 

contaminat i on wa s i dent i f i ed i n  down g rad ient mon i t o r i n g  we l l  

MW- 4 and � within moni to r i ng we l ls MW- 2 and MW- 3 , both i n s t a l led 

w i th i n  the immediate area of wa stewater d i s cha rge , may i nd i cate 

a " non-act i ve "  source o f  contaminat i on . The obse rved pattern 

of groundwater contami nati on may be t he result o f  a groundwater 

contaminant p lume movi ng o f f - s i te wit h  contami nant con cent rat ions 

observed in moni to r i n g  we l l s MW- 2  and MW- 3 be ing the res u lt of 

r e s idua l s o i  1 contami nat i on wi t h i n  the a rea o f  pa s t  wa ste wat e r  

d i s ch a rge s . Another po s s i bi l i ty i s  t h a t  a " s lug " o f  contaminated 

g roundwate r ,  the o r i g i n  be i ng f rom an o f f - s i te sou rce , ha s moved 

through the s ub ject s i te and t he obse rved contaminant 

concen t ra t i on s  within MW- 4 iden t i f y  t he loca t i on of the " s lug " 

at the t ime of samp l i ng • G i ven the mobi l i t y  o f  the obse rved 

contaminants w i t h i n  g roundwa te r , t he s e cond s cena r i o  i s  not beyond 

the rea lm of pos s i bil i t y  • 

- 5 1 -
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RDG wou ld recommend that a second round o f  qroundwater samp l e s  

b e  co l le cted f rom t h e  A E I  mon itoring we l l  network . The addi t i ona l 

data generated f rom a second round of samp l ing , and ana lys i s , 

wou ld be usef u l  i n •  determin ing the pe r s i stance and mobi l i t y  o f  

previou s l y  ident i f ied groundwater cont amina t i on . 

RDG wou ld have the co l lected qroundwater 

by a CLP laboratory for the seve ra l  observed 

samp l e s  ana l y z ed 

contaminant s of 

mos t  concern inc lud i ng chromium ( tota l ) ,  hexava lent chromium , 

copper , n i cke l ,  and z inc . Conduct i v i t y  and pH o f  the co l lected 

samp les wou ld be comp leted in the f i e ld in add i t i on to the 

laborat ory ana lys i s  • 

- 5 2 -
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c ril . - - . - - - . - . - -
a�· . • • . • • • • • • •  • -

:.: :e . . . . . - - - - · · · ·  

· ... :�-� - - - .. · · · - ... · - -

,,_gc;sL . . . . . . . . .  
�:tPmber • • • • • • •  :':..: 

v .'· r ; f l{ f - - .. � - - · - - -

. L \"t:!nbH • • • • • • • •  ' 
Dt-:emb<:r • • • • • • •  -

Year _ . . . . . . .  

1 Trace. 

Average 
dnilr 

mo.ximum 

• F. 
38 
39 
46 
58 
69 
78 
83 
81 
75 
6S 
54 
42 
61 

1 Ooc year in 10 will have more • 

Average 
daily 

minimum Maximum 
temperature 
e�ual to or 

his er tban-

. ,. . ,. 
24 62 
25 51 
31 61 
39 74 
49 81 
58 90 
64 90 
64 81 
57 84 
48 79 
38 66 
28 57 
"' 92 

• .;vUnCr. :  . ; UFFOIK COUNTY SOIL SUHVEY1 1 983 

• 

• 

• 

• 

• 

• 

-

Minimum 
temperature 
equal to or 
lower Uwa-

" F. 
1l 
13 
21 
30 
89 
(7 
61) 
53 
'" 
35 
26 
lj 

7 

Precipitation 

3 years in 10 
wiD have-

Snowfall 

Ave:r, -
mont.b y 

total Avert'fc 4 yeara 
More Less month y in 10 will 

than- than- total bavo more 
�hM-

111. , .. lrt. r ... '"· 
3. 8  3. 8  2. 9  7 6 
3. 3  3. 9  2. (  1 7 
4. 3  6. 0  3. 0  8 s 
I. G  4. 3  2. 9  (1) (')2 
8. 5  4. 8 2. 0  0 . . .. .. .. .. ... . ... . .. .  

2. 7  3. 1  1. 9 0 - - - - - · · · · · · ·  

3. 3  4. 0  2. 1  0 ... . . .. ... ... ... ... .. .  - . 

4. 3  4. 8  2. 4  0 .. ... .. . . .. .. . .. .. .  -

3. 1  3. 7 1. 6 0 . • • • •  (i i) """"  

3. 1  4. 0 2. 3  0 

4. 1  5. 8 3. 1  (l) (1)1 

4. 3  5. 1  2. 9  6 7 
43. t  48. 5 40. 6 26 2 8 
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TABLE 5 .3 

SU�tOLK COUNTY STRAT IGRAPHY AND HYDROGEOLOGIC U� ITS 

System Seriel Geologic unit Hydrogeofoglc Uftft 
..,n.>Sent 

Holocene RectnC shore. beac' 

12,000 )'t'S and urc-�rl!l deposits 

Upper glacial 
Moraine depOsits ,..,,., 

eraclofluvlal dtposltl ismfthtown clay (Informal 

usage) 

Quaternary Unconfonnity 

I Pleistocene 
. 

Gudlners Clar Ganfinera Clar 

' UnconfonnllJ 

post-cretactOUI (7) Upper glacial 

depoalla aquifer 

200,� yrs 
Unoonlormily 00 11111 yrs l Monmoutl& 

· Monmouth Group srensand 

Unconfoniarty 

....... , ......... _ /  
Magotlly 

. Matawan Group Cretaceous Upper aqutrer 
Cretaceous undlfretenUated 

01 CJOOnfamlt'fl 

I clay Rvilan 
Raritan membet conflng unit 
Formal ion »is<nlf<.ll1llit y 

l.loyd Sand lloyd aquifer 
Member 

II.U 1n1 l  yrs --- Uneonlormily --� -
�:..tr t 1 40\j !Ill l llOj 

D,\1� 0 l OiC i t, ) Dedroc:k Codrocll 
Prec ambr •an(77 

• ' >  �� 'til L (I -> ( I I 
- - -· --J - - I 

I I I I I I I I 

turr-
autr., Getfoalc Descrieltlon 

..... ··"'· , . .,. •'"· ··�· .... ..... ..... .. ... , ... CitlcK•& .... , . ... _ . ...... ..... ... ,..... ... ... 
... uUfa.MI_,IU ..... , .. tl ..... a . ..... .... - nMt ... 

ftll _..... "' "'"'· -· .,_, ... ....... , ·- -
1&11 ... - ........ , --· ..... '-'" 
_ ... "' _... . ...... .... .. ..  .., -· ... ..  -·· 

... 
,... •• •• _....,. ,,.... ca. ... ,_, ... ..,.. ... ,.., .. _ 
• .. ,, -'"· .. tilt . ..... ... - - ... ...... ,.,. .. . 
•- ... .... , -· ..._ ... ,.u •. c.a .... -u• ... ,._ ,._.... .....-ur "' ,  ... � .,._ -· 

...... .... u. "' ..... .. .... .. , .. - - ·-.. .,_,_ ..... ...... ......., .. ..... ........... 
..., 

_. Uplte ..-. _. olM "'--r &a-�••• 

-. .... . -· c:.tu .. ·- ........ .. . ....... 
... ..., . -. ..... . .... 

...... 

.........., _ ... .. ,.., .. tl ,..,, "'"• ... -· eo ..... 
- ...... .....,., .. ...... -· ... .... ......... -

... u, ..... 

. 

-., , ... .. -•· ... ,., •• ,.n: ,.........., "'" ,_ 
- ,.,.,. ol u .... to .. ,. • .,., clor. -1 100•200 htl 

·-·- le .....,..h ..,.... •l __ _ _ _  l i>Ho. -
_. ••-• owe _,_.. U,.lto _. .,. ... - -• 
c:.tue - •• ., . ...... .... ._ - ""'"'· 

Clor, oolll - ... .,, ,., ,_ . ... .. _ .. ... ; unto 
....... ...... ... ... ,.,... ........ c. ..... ... .. ., . .... 

O·UO .., -'''•• c-.&r �••••••« ... 

'""· l iM  .. ....... ... ...... .... ............. .... ... 
r .... •I u••'- u ••••·t'•f chr. ettr, '''''' ,.., '" ' "  

.. ,. .... ... . ._ . . .... . ... .  ,. u .. ........ ... ....... ..... . 
• ... ". •h• •••• hi .. ..... . ... ... ,. c ..... ... , .. ..... ..... 
.... .tilt•: det t e  nl lceur. 

<tttlll l t•• .. ,._r,htc: .... ftfltiOvl flt:.l; _.<••1 11 .. 11« 1 1 1  

-· 
·-

I 

.(" ..... . .... ... . ..,.. •.... , . . , ... , .... .. ....... .. ,.,_ .. , .,  
t.ltfotl f ••••t<trH t e  • tHettl el\ ..... . tteU-l •41f. 

I I I I I I I I 
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• 

-

-

'l'ABt.B 5.4 

Est i roated Average Hydraulic Conductivities 
for Long Island Aqui fers 

Aqu i f e r  

Upr- e r  G l acia l 
Aqu i fe r  

Mag c· t hy Aqui �r 

Ll oyd Aqui f er 

Ap(.•roxiroate 
Maxiroum Thi ckness 

( feet ) 

400 

1 , 000 

300 

Frar.ke & Cot.en , USGS Prof .  Paper 800-C 
'· 

LS 

Est ima t ed Average 
�ydraulic conductivity 

( feet/day ) 

Hor i zont a l  _ _  Vertica l  

270 

50  

40  

27 

1 . 4  

1 
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TABLE 6 . 1  

• HETALS ANALYSI S, SOILS 

- Al l v a l ues are in aglkg except whert nottd 

• 
8- 1 8-1 8-1 B-2 B-2 8-2 litH ltll-1 ltrJ-2 

1 5-17' 23-25
' 

37-39' 1 3-15' 1 5-17' 37-39' 20-22' 35-37' 10- 12' 

- - - - - - - - - - - - - · - - - · � - - - - - - - - ----------------------------------------------·--------------------------------------------- - - - - - -
• A I  um1 rtum 156 1 99 1 370 3420 803 218 946 984 658 

An t tmony 5 . 0  u 5 . 0  u 5.0  u 5 . 0  u 5 . 0  u 5 . 0  u 5.0  u 5 . 0  u 5.0 u 

Ar sen 1 c  0.5  u 0 .5 B 0 . 5  u 0 . 5  u 0 .5 u 0 . 5  u 0 . 6  B 0 . 5  u 1 . 3 

• bH I Um 5 .0  u 5 . 0  u 1 4 . 3  B 28. 0  5 . 7  B 5.0  u 5 . 7  B 5.0 u 5 .0  u 

Ser y l l 1 um 0 . 5 u 0 . 5  u 0 .5 u 0 . 5 u o .s u 0 .5 u 0 .5 u 0 .5 u 0 .5 u 

Caan l 'Jifl 0 . 5  u 0 . 5  u 0 .5  u 0 . 5  u 0 . 5  u 0 .5 u 0 . 5  u 0 .5 u 0 . 5 u 
C& l c 1 um 331 B 345 8 593 2760 681 288 8 436 B 2090 641 

• Ctor 0111 1 urn 1 04 77 . 1  45.6  4� 1?1  52. 3  8 .2  2 .6  41 . 1  

Hex ava l fn t  Chr om i um 1 .8 0 . 72 0 . 78 1 4 . 5  8 .5  5 . 3  0 .89 0 .03 0 . 62 

Coba l t 1 . 0 u 1 .0 u 1 .0 u 2 .5  8 1 .0 u l .O u 1 .0 u 1 . 0 u 1 . 0 u 
• Coop�r 41 .7  1 6 . 8  28.8 195 3 1 . 1  4 . 8  4 . 9  4 . 3  1 20 

I r on 1 200 2640 371 8  5670 2480 1 040 4770 2280 1 830 

Lud 8.6  6.4  9 . 7  48 . 0  6 . 6  1 .5 1 . 7 1 . 2 41 .3 
Ha9M S 1 um 90 .6  B 99 . 8  8 317 8 1 350 294 B 87. 1  B 342 B 378 8 22. 8  8 

• Min9anese 7 . 7  1 6.9 46. 0  7VJ 19.2 26.9 60 .08 41 .7  28. 6  

Htrcun 0 .02 u 0 . 02 u 0 . 02 u 0 . 02 u 0 .02 u 0 .02 u 0 .02 u 0 .02 u 0 .02 u 

N1 c�e  1 3.6  B 25.4 66.4 40 .2  3.4 B 3 . 1  8 2.6 8 2 .4  B 79 .5 

• Potass 1 ulfl 230 B 1 72 8 249 1 99 8 70. 7  B 40 . 0  u 1 48 8 126 B 75 . 7  8 

Se l tn i iiDI  0 .5 u 0 .5 u 0 .5 u 0 .5 u 0 . 5 u 0 . 5  u o.s  u o .s u 0 . 5  u 

S t l vtr 1 . 0 u 1 . 0 u 1 .0 u 1 .0 u 1 .0 u 1 .0 u 1 .0 u 1 .0 u 1 .0 u 

Sod t um 64. 7  B 1 31 8 292 B 75.4 8 67. 9  8 52.9 B 5 . 0  u 5 . 0  u 95 . 3  B 
• rr,a l l t um o .s u o . s  u 0 . 5  u 0 . 5  u 0 � 5  u 0 . 5  u 0 , 5  u o .s u o .s u 

Vanaa 1 um 1 . 7 8 2 . 3  B 5.1  8.8 1 .6 1 .0 u 6 .6 1 .9 B 1 .5 B 
Z t nc 48 . 0  687 1910  1 5 . 5  4.5 6 . 0  1 6 . 3  1 1 . 1  836 

• Cnn i d� 0 .30 0 . 37 0 . 20 u 0 . 20 u 0 . 20 u 0 . 20  u 0 . 20 u 0 . 20 u 0 .20 u 

Phtnol 0 . 33 0 .07 0 . 07 0 . 34 0 . 21 0 .30 0 . 1 2  0 .45 I .  I 

• U l n d t c ates compound was anal rzed for but not dettcted. Rtport the a i n i mu�  dtttct i on l iai t for tilt 1111 w i th tht U (t .g.  lOU) 
baud on ntcuury c oncentra t i on  d i l u t i on  te t i ons.  <Thi s i s  not ntcesur i b  tbt i nstruatnt dtttc t i on  l ila i t . )  Tilt footnoh 
shou 1 o r ead U-Campound was anal YZtd for but not dehcttd. Tilt nllllbtr i s  tilt mi n iiiiUIII atta inabl t  de ttc ted 1 imi t for the 

• S.ul'tj) l t ,  

J ! nd 1 catts  an tst imattd va lue . Th i s  f l ag i s  ustd t i ther �en tst iaat i ng a conctntrat i on  for ttntat i Yt l Y  i den t i f i ed compounds 

• IIIII ere a 1 :  1 ruponse i s  USIIHd or whe n  tilt aus sptctral data i ndi catts tilt prtuace of a CCIIIIIOUnd that aee ts the 
t dtn t t f i c at i ort cr i hr i a  but tilt rnul t is l tu than tht sptc i f l td dt t tc t i OA  l i111i t  but greater than ltro < t . g . : H l imi t of 
dtttc t t on is 10 ug/1 and a concentrat i on  of 3 ug/1 is calcul attd, report as 3J) , 

• B Th 1 s  f l ag 1 1  uud whtn tbt anal rte i!; found in tilt bluk u we l l u a 1111\Pi e .  I t  i nd i c atn possi bl t/probabl t  bl ank 
con t am • nat t on and warns the dita ustr to take appropr i ate act i on .  

• D Th t s  t l ag i den t i f i es a l l compounds i dtn t i f i td i n  an ual ysi l  at a �tcond&ry di l u t i on  factor • 

NOTE : D&ta on so i l  samp l e s  exprtsstd on dry we i ght bas i s  • 

• 

• 

-



• 

TABLE 6 . 1  

• METALS NW.YSIS, SOILS <COOJtUO) 

- Al l va l ue s  ire i n  mglkg exctpt wbtrt noted 

• 1'14-2 tU-3 tu-3 tU-4 ttl-4 I'U-5 ltol-5 TAP I FlELD I 

37-39 ' 9-l l '  15-17' 37-39' 45-47' 20-22' 37-39' Bl.ANK 
<SOILS) 

• - -··---------------------------------------------------------------------4---------------------------------------------------

Al umi num 399 1 660 1 230 376 503 791 562 tOO u 100 u 
An t IIIOnY 5 .0  u 5 . 0  u 5.0 u 5.0  u 5 . 0  u 5 . 0  u 5.0 u 50 .0 u so .o u 
Arun i c  0 . 5  u 1 .3 0 . 5  u l . l  0 . 6  0 . 5 u 0 .5 u s.o u 5 . 0  u 

• 
Bar H Jm 5 . 8  8 32. 1 1 9  . I  a 5.0  u 5.0  u 5.0  u 5 . 0  u 50 .0 u 5.0 u 
Btr y l l i um  0 . 5  u 0 . 5 u 0.5  u 0 . 5  u 0 . 5  u 0 . 5  u 0 . 5  u 5 . 0  u 5 . 0  u 
Ci.cinl urro 0 . 5  u 0 .5 u 0.5  u 0 .5 u 0 . 5  u 0 . 5 u 0 .5 u 5.0 u 5.0  u 

• Ca l c 1 um 828 1 960 8700 230 8 �9 8 364 8 403 8 7470 744 B 
Cl\roou um 64 . 1  2070 283 10.0  14.9 3.2 2 .9 5.0  u 5.0 u 
Ht x avil t n t  Chromium 6 . 3  0 . 75 0 . 56  0 . 66 0 . 08 <0 .005 O . l l  <0 .005 <0 .005 

• 
Cobal t 1 .0 u 2 . 3  B 1 .0 u J .O U 1 .0 u 1 .5 8 1 .0 u 1 0 . 0  u 1 0 .0 u 
Copper 33 . 2  1 91 36 .2  1 6 .3 36 . 8  5.6 4.4 41 .0 40 .0 
I ron 4350 6360 2020 1 380 1 867 3400 1 740 42.0 8 24 .0 8 
Lu.d 1 1 . 9 87 .0 1 7 . 2  l .Z 1 . 4 26. 7  1 .8 t o . o  7.0 

• 1'1agnes 1  um 1 47 677 653 1 1 9  8 191 8 232 8 208 8 . 939 B 939 8 
Manganese 55. 3 47 . 7  26.4 20 .7  47.7 88 . 9  25. 0  1 0 .0 u 10 . 0  u 
t'ltrcun 0 . 02 u 0 .02 u 0 .02 u 0 . 02 u 0 .02 u 0 . 02 u 0 .0 2  u 0 . 2  u 0 . 2  u 

• NI CKt I 1 8 . 2  60 . 4  1 1 .2 2.0  u 9.2  2.0 u 3.0  8 23.0. . 8 .. 21 .0 8 
Pohss t um 40 .0 u 1 70 8 96 . 5  8 62. 1  8 214 a 250 8 249 B 400 u ·  644 8 
St l tn i um 0 . 5  u 0 .5 u o .s u 0 . 5  u 0 . 5  u 0 . 5  u 0 . 5  u 5.0 u 5.0 u 
Si l vtr 1 ,0 u 2.4 t .o u 1 . 3 1 .0 u l .O u l .O u 10 .0  u 10 . 0  u 

• Sod i um 5.0 u 1 1 6 B 66. 3  8 42.5 a 66.0 8 42.7  8 55.9  8 8980 89 1 0 
Th al l i um 0 .5 u 0.5  u 0 . 5 u 0 . 5  u 0 . 5  u 0 .5 u 0 .5 u 5.0 u 5.0 u 
Vinadi u11 4 . 7 8 2.2  8 2 . 2  8 1 .7 2., 2 . 5  B 2.4 B 10.0  u 10 .0 u 

• Z t nc 1 96 21 .5 ,,5  5.0 72.3 6 .8 9 . 0  23.0 20 .0 u 
Cyil.n i de 0 . 20 u 20 . 0  0 . 84 0.28 u 0 . 20  u 0 . 20 u 0 .20 u 1 0 .0  u 1 0 . 0  u 
Phenol 0 .38 0 . 39  0 . 27 0 .21 0 .23 0 . 99 0 .76 (0 .01  <0 .0 1 

• 

U Ind icates caapound �as analyztd for but not dtttcttd. Rtport tht ainl�a� dtttct i on  l ial t for tht lilt w i th tht U ( e . g .  l OU) 
bista on necessary conctntnt i on d i lut i on  act ions.  <Th i s  i s  not ntctSsar i l y  tilt i nstrUIIItnt dettc t l on  l imi t .> Tht footnott 

• sbou l d  rud U-Ctnpound wu analyud for but not de tec ted • Tbt nlllbtr i s  tilt ai n ilaua atta lnlbl t  detec ted l i�tl t for tilt 
s�o l e .  

• 
J indi cates an est imattd ual ut • Th i s  f l ag i s  uttd t i ther when tstlaat l ng a conctntrat i on  for ttntatiutlY  i dtnt i f i td ca�pounds 

wbere a 1 :  I response is usuatd or �htn tilt 11ass sptctnl data indica ttl tilt prtstnet of a c�ound that mtets tht 
t dtn t l f i ca.t t on cr i ter i a  but tilt resu l t  i s  J us thu the sptc i f i td dtttcUon l i111 t but gr'ater than uro <t .g. a l f  l im i t of 
de tec t i on I S  10 ug/1 and a conctntratton of 3 ug/l is calculated, report as 3J) , 

• 

B Th i s  f hg i s  ustd whtn tht anal ytt i s  found i n  tht bl ank ll we l l  u & JUIC)lt. I t  i ndi catu possi bl t/probi.blt bl ank 
c on t am i nat i on  ind �arns the data user to tikt appropr i att ac t i on  • 

• 
D Th i s  f l ag i den t i f i ts al l compounds ldtnt i f i td i n  an anal ysi s  at a ttcond&rr di l ut i on factor .  

NOTE: Data on so i l  samp l es exprtssed on dr y  wt i gbt basi s  • 

• 

1 Val ut i n  ug/1 

-

• 



I I I I 

Well I. D .  

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

85 

I I I I I I I I I I I I 

TABLE 6 . 2  - DEPTH TO WATER AT SITE WELLS 

Total DeEth of Well ( ft) 

4 6 .4 2  

4 6 . 67 

46. 4 2  

4 5. 50 

46. 50 

DeEth to Water ( ft) - Date 

5/30/89 6/27/89 7 /28/89 

35. 30 33. 98 33. 4 

34. 98 33. 66 33. 19 

34. 60 33. 33 33. 24 

34. 62 33. 34 33. 00 

35. 7 7  34. 4 2  34. 00 

I I I 

8/31/89 

33 . 45 

33. 11 

32. 7 9  

32. 96 

3 4 . 03 



I I I I I I I I I I I I I I I I I I I 

TABLE 6 . 3  - WATER TABLE ELEVATION DATA 

* E levat i on of Top * E l e vat ion of Wat e r  Tab l e  ( f t )  
We l l  I . D .  of We l l  Ca s i n_g_ We l l /Date 

5 / 3 0 /8 9 6 /27/8 9 7/ 2 8 /8 9 8 / 3 1 / 8 9 

MW- 1 9 7 . 8 5  6 2 . 5 5  6 3 . 87 6 4 . 4 5 6 4 . 4 0 

MW- 2 97. 3 9  6 2 . 4 0 6 3 . 73 6 4 . 2 0 6 4 . 2 8 

MW- 3 9 6 . 9 6 6 2 . 3 6  6 3 . 6 3  6 3 . 72 6 4 . 17 

MW- 4 9 6 . 72 6 2 . 1 0 6 3 . 3 8 6 3 . 72 6 3 . 76 

MW- 5 97 . 67 6 1 . 9 0 6 3 . 2 5 6 3 . 67 6 3 . 6 4 

S 5  
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• 
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• 

• 
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• 
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• 

• 

• 

• 

• 

• 

• 
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TABLE 6.4 

tiTAl.S fitl.YSIS, GROO'aiATER 

- Al l  values 1rt i n  ugll 

11tH IU-2 tll-3 DUPliCATE ttl-4 tU-5 FIELD 
tt.l-3 BIJtl( 

- - - - - - - - - - --- ---------------------------------�·--·----------------------------------·--------
Ah111 1 num 1 660 506 157 B 581 3788 1510 tOO u 

An t imony 30 . 0  u 50 .0 u 80.0 u 50 .0 lJ 54.0 B 50 .0 u 50 .0 u 

Arsen i c  5 . 0  u l l .O s.o u 5.0  u s . o  u 5.0 u 5 .0 u 

Sanum 50 .0 u 50 .0 u 50 .t u 50 . 0  u 50 . 0  u 50 .0 u so.o  u 

6ttt l l a um 5 . 0  u 5.0  u 5.0 u 5.0  u s.o u s .o  u s .o  u 

(&()'Ill u• 5.0 u 5.0  u s.o u 7.0 s.o u s.o  u s.o u 

C&l c i um 19700 1 7900 41300 40500 25100 19801 1 47 B 
Chtalll lll!l 7.a a 280 295 427 2350 25.3 5 . 0  u 

Htxavi ltnt  Chraaiu. 8.0  6 .0  140 1 40  2400 17.0 s.o u 

C\lb& l t 1 0 .0 u 1 0 . 0  u 10 .0  u 10.0 u 1 0 . 0  u 10.0 u 1 0 . 0  u 

Copptr 27. 9  38.8 191 292 32400 77.9 1 0 . 0  u 

I ron 3460 1 0800 1 728 2840 318 4040 1 0 .0 u 

lud 1 3 . 0  16.0 44 .0 50 .0 41 .8 22 .5 s.o u 

HlgntSI IJIII 321 0 8 3100 8 3930 8 3.910 B 5910 4181 8 20 . 0  u 

Ming&nut 567 2048 1 1 20  1 270 547 211 1 0 .8 u 

Mtrcurr 0 . 2  u 0 . 2  u 0 . 2  u 0 . 2  u 0 .2 u 0 . 2  u 0 .2 u 

Nt C�t l 20 .0 u 20 . 0  u 228 272 6320 20 .0 u 20 .0 u 

f'ohS S I IIIII 3880 B 3970 8 41 00 B 5260 1360 8 1570 8 40 . 0  u 
St l tn i um 5.0 u s.o u s.e u s .o u 5.0 u s.o u 5.0 u 

Sa l �t r  1 0 . 0  u 10 .0  u 1 0 .0 u 17.1  10.0 u 10,0 u 10 .0  u 

Soch a  1 0 1 00 1 6400 14000 14200 1930t 12201 143 I 
Thal l i ua 5 .0 u 5.0 u S.t U s.o u 5.0 u 5.8 u 5.0 u 

1..1an&d11J111 1 0 .0 u 1 0 . 0  u 10.0 u 10.0 u 18.0 u 10.0 u lO.t U 
Z · nc 43.5 46.5 �51 .5 99,3 204 50 .5 20 .0 u 

Cyan i de lO'.Q U 10 .0  u 10 .0 u 10.0 u 1 0 . 0  u 1 0 .0 lJ 10.0  u 

Ll lndi c&tn compound wu anal yzed for but aot dtttcttd. Rtpol't tbt 1111- dt ttcti OII l i1i t fot tl\t nru tr� i tb tht U (t .g. IOU) 
buea on ntctsnry conctn tr&t i on  di l ut ion &e t i llfts, <Th i s  is not ucn11r i l y  tht i nstr•11t dtttc t i on  l iai t . l  The footnote 
�hou ld rud U·COII)ound wn &n&l ntcl for but Dot dtttcttd, Tht nllllbtt Is tilt 1i n i11U1 attain&bl t dtttchd l iai t for tht 
sap l t  . 

J lndt cltts &n tst iaattd v&lut. Th i s  flag i s  ustd t i thtr �tft tstlaat i no 1 conctttr&ti on  fot ttat&t ivtiY i dtnt i f i td coapounds 
whtrt 1 l : l  rtstonlt i s  us•d or Wltn tht uss sptctral d&t& lndl c&tts tht prtstnct of l c01pound that Mtts tht 
• dtnt t i l c l t i on  cr i ter i a  but tht rtsul t is l tss thaa tht sptc i f i td dtttc t i oa  l iai t but grt&ttr th&A ztro (t,g. s I f  l lai t of 
dt ttc t i on i s  10 ugll and & conctntrali aa of 3 ugll i s  c&l cul &ltd, ttport &I 3J) , 

\ i Tl't i s  f hg i s ustd Wltn tht &A&I ytt is fouod 1ft tht bl&At 11 t1tl l as 1 llllf)lt . I t  lndlc&tn possib1 t/problbl t bl ank 
con t .man&t i on  lnd wirns tht d&t& ustr to t&kt &ppropr i &tt ac tion • 

0 Th 1 s  + l lg ident if ies &1 1 caapounds idtRt i f i td ift an anal YSis at 1 ttcoad&ry di lution f&ctot • 



• TAll£ 6.5 

• 
VOLATILE ORGANIC �LYSIS, GROltGIATER 

- Al l  Vi lues are i n  ug/1 

• I'LH tlHHS KHHSO tll-2 111-3 Kf-3 tll-4 tltl-� FIELD TRIP 
DUP. BIJH( BUt« 

- - - - - - - ---------- --------------------------------------------------------------------------------------
Ch l or cent th&nt lO U 10 u 1 0  u 10 u 10 u 1 0  u IO U 1 0  u 10 u 10 u 

• Sr ccncme thine 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 1 0  u 
V t rt t l  Ch l or i de J O  U 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 1 0  u 
Ctt l oroe tt.ane 10 u 10 u 10 u 10 u 1 0  u 1 0  u 10 u 10 u 10 u 10 u 

• Me thrl tnt Ch l or i dt 5 u 5 u 5 u 5 U  5 U  5 U  5 U  s u  5 U  s u  
Aet tor.e 21 24 25 1 2  10 u 26 44 n 28 10 u 
Carbor. [• ' su l f  i dt 5 u 5 U  5 u 5 U  5 U  s u  5 u 5 u 5 u 5 u 
1 , 1 -0 t c h l oroe thene 6 5 u 5 U  5 u 5 u s u  5 U  5 u 5 U  5 U  

• I , 1 -01  c h  1 oroe thane 5 u 5 U  5 U  5 U  5 U  5 U  5 U  5 U  5 U  5 U  
1 , 2-0 t c h l or oe thent ( total ) 1Z  1 1  10 u s u  5 U  5 u 5 u 5 U  s u  s u  
Ch l orofor• 5 u 5 U  s u  5 U  5 U  ' "  s u  5 U  5 u s u  

• 1 , 2-0t ch 1 oroethant 5 U  5 U  5 U.  5 U  5 U  5 U  5 U  5 u s u  5 U  
2-Bu tanone JO U 1 0  u 10 0 10 u 10 u 10 u 10 u 10 u JO U 10 u 
1 , 1 , 1 -Tr t c h l oroethane 21 22 20 5 U  s u  5 u s u  62 s u  s u  
Clr Don Tet r lc h l or i dt  5 u 5 U  5 U  5 U  s u  5 U  s u  s u  5 u ·• . s u 

• Vi nv l  Acthte 1 0  u 10 u 1 0  u 10 u 1 0  u 10 u 10 u 10 u 10 u 10 u 
8r0110d 1  c h l orau than t  5 U  5 U  5 U  s u  5 U  5 U  5 U  5 u 5 U  5 U  
1 , 2-D i ch l or oprooant 5 u 5 u 5 U  s u  5 u 5 U  5 U  5 u 5 U  5 u 

• C ! S-1 , 3-0i chloroproptne 5 U  5 u 5 u 5 U  s u  s u  � u  5 u 5 U  5 u 
T r i c h l oroe thtnt 43 5 u 5 U  100 81 ., 88 67 s u  s u  
O i br omocn l ora.t thant 5 U  5 u 5 U  5 u s u  5 U  5 U  5 U  5 U  5 u 

• 1 , 1 , 2-Tr t c h l orotthant 5 u 5 U  5 u s u  5 U  5 U  5 U  5 U  5 u 5 u 
Btnunt 5 U  5 U  5 U  5 U  s u  s u  5 U  5 U  s u  5 U  
Trans-1 ,3-0ichl oropropent s u  5 U  5 U  s u  s u  5 U  5 U  s u  s u  5 U  
Braaotorlft 5 u s u  � u  5 U  5 U  s u  5 U  5 U  5 U  s u  

• 4-tlt thyi -2-Ptnhnont 1 0  u 10 u 10 u 10 u 10 u 10 u lt U 1 0  u l O U 10 u 
2-He ur.ont 10 u 10 u 1 0  u 10 u 18 u 10 u 10 u 10 u 1 0  u 1 0  u 
Ttt r ac h l orotthtnt 2 J 2 J 2 J  4 J 3 J  3 .J  3 J  3 J  s u  s u  

• 1 , 1 , 2 , 2-Te t r ach lorotthane s u  5 U  5 U  5 U  5 U  s u  5 U  s u  5 U  5 0  
Tol uene s u  s u  5 U  5 U  5 0  s u  s u  5 U  5 U  5 u 
Cn l or obtnzertt 5 u 5 u 5 U  s u  5 U  s u  5 U  5 U  5 u s u  
E thr I benzene s u  5 u 5 u s u  5 U  s u  5 U  s u  :I U  5 U  

- Str rent s u  s u  s u  s u  5 U  s u  s u  s u  5 U  s u  
x, 1 tnu < total ) 5 U  s u  5 u 5 U  5 U  5 U  s u  5 U  s u  5 U  

• U I nd i cates catpound wu analrnd for but not dt ttcttd • Report tht •l n iiUI dtttc t i on l i•l t for tht lilt wi th the U <e .g. IOU) 
bastd on ntcnnrr conctntrat i Oil  d i l u t i 01  act i ons .  (Th i s  Is aot Atctllati lr tht i nstr�a�nt dt tec t i on  l i•i t . )  The footnote 
shou I d rud U-COIIpound wu anal ned for but not dtttcttd. Tht au.btr is tht •in I .. attal nabl t dt ttcttd I imi t for the 
samp It  • 

• 
J lnd tcltts an est i mated value. Th i s  f lag i s  tstd ti tbtr _.,, tst iaat lag a CODctntrat i at  for ttntat i vt l r  i dtn t i fi td compounds 

where a l : l rnpon�t i s  ���-d or wlltn tht mus �t�tctrat data lndi catn tht prtstnct of a tQIPOUftd that IIIIth tht 
• i den t i f i cat i on cr i te r i a  bu t  the ruul t is l tu than tht spte i f i ed dtttC t i OD  l l•i t but grtdtr than ztro (t.g,,  I f  l im i t of 

dt ttc t t on  i s  1 0  ugll and a concentrat i on of 3.ug/1 is calcul ated, rtport at 3J) . 

8 Th i s  H ag i s  ustd whtn the anal rh i s  found i n  tht blank as w l l  at a s.plt.  I t  indicates possibl t/probabl t  bhnk 
• con t srn t nat i on and warns the data user to tate appropr i ate ac t i on  • 

• 

• 
D Th t s  f l ag i dtn t i f i ts al l compounds i dtn t i f i ed ia aa ar.at rsi s  at a ttCODdaty d i l u t i on  factor • 

• 
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• 
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TABLE 6 . 6  

INDICATOR PAMTERS ANALYSIS,  GR��TER 

- Al l 1,1al ues are i n  mg/1 

I'LI-I fi,J-2 fi,J-3 DUPL I CATE I'LI-4 fi,J-5 FIELD 
1-W-3 BIJH( 

--------------------------------------------------------------- - - - - - - - - -------------

BOO 3 . 0  u 5 I I  6 3 . 0  u 3 . 0  u NA 
Ch l or i de I S  33 35 31 43 25 NA 
coo 8 35 26 26 8 8 NA 
F l uor i de  0 . 02 0 . 08 0 . 1 3  0 . 1 3 0 . 08 0 . 02 NA 

N i trate 2 . 1  0 .04  u 0 . 74 1 .4 6.8  2 .7  NA 

Sul fate 13  17  22 22 90 23 NA 
TSS 48 1 56 1 24 1 26 32 58 NA 
TOC 4 2 . 5 3 5.5  4 . 3  1 . 3 NA 
* Temp F 60 60 60 60 60 60 NA 
tpH 5 . 65 6 . 28 8 . 37 8 . 37 4 . 20 4 . 97 NA 

U Ind i cates compound was anal yud for but not de tec ted. Repor t the m i n i ag detect i on l i m i t for the salle w i th tht> U ( f! , g ,  l OU> 
bast>d on necessary concentrat i on  d i l u t i on  ac t i ons.  <Th i s  i s  not necessar i l y  the i nstriJIIent detec t i on  l i11 i t . >  The footnote 
shou l d  read U-Compound was anal yzed for bu t not de tected. The number i s  the m i n i11um a t t a i n abl e de tec ted l i m i t for the samp l e  • 

J Ind i cates an est i mated 1,1al u e .  Th i s  f l ag i s  used e i ther when est imat i n g  a concentrat i on for tentat i ve l y  i den t i f i ed compounds 
where a 1 : 1  response i s  assumed or when the mass spec tral data i ndi cates the presenc e of a compound that mtf!ts the 
i dent i f i cat i on c r i ter i a  but the resu l t  i s  l tSs than the spec i f i ed de tec t i on  l i m i t bu t greater than zero < e . g . : If l i m i t of 
detec t i on i s  10 ug/1 and a concen trat i on of 3 ug/1 i s  cal c u l ated , r epor t as 3J) . 

B Th i s  f l ag i s  used when the anal yte i s  found i n  the bl ank as we l l  as a sa��P i e .  I t  i nd i cates poss i bl e/probabl e b l ank 
con tami nat i on and warns the data user to take approp r i at e  act i on .  

D Th i s  f l ag i den t i f i es al l caapounds i den t i f i ed i n  a n  ana l ys i s  a t  a secondary d i lut i on factor • 

* Measured i n  f i el d  
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TABLE 6.7 

N.Y.S.D.E.C. TOO C l . l .D AIIBURT WATER OOALirt 

STANDARDSIA.E. I .  WATER OOAI.Irt 

- Al l values are in ug/1 except where noted 

lftl-1 IN-111S11MSD IN-2 IN-S lliPLICATB IN-� IN-5 FIELD TRIP HYS 1987 
IN-3 BLANI BIAN1 TOOS 1 . 1 . 1  

ClASS GA 
STAHJMROO 

·---------------------------------------------------------------------------------------------------------------------

atraal111 7.8 NA i9!.0 295.0 427.0 2350.0 23.0 5.00 NA 50.0 
Hexavalent atraal 111 8.0 NA 6.0 140.0 140 .0 2400 .0 17.0 5.00 NA 50.0 
Copper 21.9 NA 38.8 191 .0 292.0 32400 .0 T/,9 10.00 NA 1000 .0 
Mickel 20 .00 NA 20 .00 228.0 272.0 6320.0 20 . 00 20 .00 NA NOT GIVER 
Zinc �3.5 NA 46.5 51 .5 99.3 20�.0  50.5 20 .00 NA 5000.0 
1 , 1-Dlchloroethene 6.0  5.0 ll/5.0 0 5.00 5.00 5.0 0 5.00 5.00 5.00 5.00 tm GIVER 
1 ,2-Dicbloroethane <Total > 12.0 1 1 .0 /10.0 0 5.00 10.00 5.0 0 5.00 5.00 5.00 5 .00 tilT GIVIN 
1 , 1 , 1-Trlchloroethane 21 .0 22.0/20 .0  5.00 5.00 5.0 0 5.00 62.0 5.00 5.00 50.0  
Tr lch loroethene 43.0  5.0 ll/5.0 0 100 .0  81 .0 79.0 88.0 67.0 5.00 5.00 10 .0  

U Indicates caii(XlWld was anal yzed for but not detected. Report the •lnl- detection l iait  for the aa. with the U Ce .g .  IOU> 
based on necessary concentrat ion di lution actions. CThl s  Is not necessari l y  the l nstr���ent detection l l•l t . )  The footnote 

• should read o-ca.pound was analyzed for but not detected. 1!le lllllber Is the alnl- attainable detected l lJl t for the suple.  

J Indicates an est lllilted val ue .  This f lag Is used ei ther llhtn est lllilti ng a concentrat ion for tentat ive ly  ident i f ied COIPOUnds 

• where a 1 : 1  response ls i99UIIed or when the lliSS spectral data Indicates the presence of a CCIIIPOUnd that meets the 
l dent l f l cat l on  cri teria but the resul t  Is Ins than the specified detection l 11lt but greater than zero Ce.g. : If l imit of 
detect ion Is 10 ugll and a conceatratlon of 3 ugll Is calcul ated, report as 3JL 

• B This f lag I s  used when the anal yte Is found I n  the blank as wei l as a SIIIIPit. It Indicates posslble/prOOable blank 
conta.lnat l on  and warns the data user to take apprqK"late act ion. 

• D This f l ag Ident i f ies a l l COIPOUnds Identi f ied In an anal ysis at a aecondary di lut ion factor • 

• 

• 

-

-
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APPEN D I X  A 
BOR I NG LOGS 



BORING LOG 
PROJECT: ASI�O E Lt;;. GT�O ? LI\T H J6- PROJECT NO. 

• Location: FA �r..\\ N '- t> A\..E:. Coord: T. f. 
Contractor: M p c.  Date Started: 1-1 I 2. 8 ( 8  q 
Inspector: IJ I(!, D E-C Date Completed: y / 2  9[ 8!\ • ., Notes: 

• 

Qepttl Elev Sample TeSI Blows > p. , . o. lii � a: l i Ft Ft. Type Type Casmg Sampler � � -AeiHir . 4J ': & No & No. � .  � � j Per Ft 6" 6" a: R I!IIPIIIIr chn 0 
- -

• 
- J - 3 - , z  q : 10 - -

3 s 2'1" . z  q :  Z D  - 3 - 5 1 s 5 • 2 ' - 5 - 1  
8 2. 't� . Y  � :3o  5 

• 
1 - 9  2 4 

2'i' . 2.  W 3S -

t, I 

q- 1 1  ]. 3 22" . 2  q:�2 0 -
5 to) 

• 5 7 1 211 
· b - 1 1 - 13 lo �oc 3 t O 

• 

' I o 2.0'' - 13 - 15  ' . 0 I 0 ;  l'f 1 0  q 5 Stn+h I 0 lj 1 811 . z 10 :25 - 1 5 - 1 1  1 • •  , ,  I D -

• ' , -:a.  II 
- 1 7- , ,  18 1 . '  , ., : :;o  , �  I O  

• 

s , ' ' " . �  0 - f q �) t  s Jo:-.s 1 9  

I o 1 5  1 8 '' . z  - ) f-). 3 1o:so , , .t \  

• Scnr to 10 · �  . If  - ;J-'-5 l�b , ,,, / 0 !51 IS 1 5  5- ·-

l o  _11. � �·· . 2  - .;25 -�1 l l : o2 _.10 '1. 1  
• 

- l o  I O 2o'' · 2  , , : ,s ). 1 -.,1� t'& I I  

• a - q I I 22.'' . z  l t :l) ). , - ,, 1 5  r S  
I O  I S  Zo" I . 8 - 3 1 -33 ,, .. 3' to 2. 1  

• 

-

1.0 1 8  . 2.  - 3 3 ·35 \ o'' ,, : t.fJ IO ). 0  5 :Ji 36l 3 •-tt< r-.ts. - 3 5 -31 IO U ' .e 1 1:.50 t' ao 

fStn-t to I O I S  
1;1. ,, \ z :o! - 3l-3tf I Cl\:1 5 · 11  1 S  

• 3 q - '11 1 0  .a o  , ., .. . 2  l �� ·� 0 5 I I  
1 .0. Casing Wgt. Hammer on Casing 

• 
I .O. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 
Sample 

- & Test Notations 

-

Sheet I ol 

BORING NO. g. - I 
Ground Elev: 

G.W.L. Hour: Date: 
G.W.L Hour: Date: 

Description and RetTiatQ 

SlA ... rA'f I a a. m ,  brow � ( t. i  I t '(  <;,41'1.� ) 

Sa. n tA'f bro w  I'\ \ o o. 0\'\1 1/ t'  ' 'I f i ne. 
1'\ 0  s,. -1- o'l\(' � l F i l f  rn Ot t t .. ,' (\ \ �n o iS. t) 

5 - b ' !> 4 v-oA'( b r o w ..,  l o • to , f"l 6 i � t-

-

-

ll' - 1 . h ��t .,!  bffw n C i t�&.'( · s.; 1-t 111, '1. ,., • 1 1.1--P\i.J:. "- l<�!cl/_.!1. I 

1 - 8 '  ( '-'" rot) b f ow" t"let.'f ,.,· H ,  \I l l '/  M O  ; !. +  
&' - q .  .f-i n �  \, tow � S. O. 'i\o4. M 0 1 <..+ 

-

f; n t. b �ow n .S q " ot  � <U\ol "'i I+ 
�r� o i � + ,  <;. I  ; � 1-, H'f het rcA -

Fi ... t b r o w n  :u. "' ol  ct \'\ GI  c.i I+ I c h v >� I< o f  c u pnll l +, s l ij �o t-1'1 h ll�.t -

Ctw>�� k ,�: llSff\O IT 1 M t_ � · t' o f1N.. _jf' 4 i "C:III � � · S A  $ 1  4 .. to lllk l t�, -( ; t f l>( ct r "'  v f l  ( r\ 4 i- i  II (  M A t t r i et l  n 
' 1 S a.:f , M o rt. " fO�.>IC.I , n � f1 ' P �"II I t  _ 

�td · _+• ('oll.rs..t tJrOI InfiDI q t'&.· S. � ,  
5o'"'< ''"""''• t-""' - w '.lite. , I 1 0  'c. -
' • • +• ' "'"' c: I.,11J!\\"- • +- co�crt h. 

(Ojlf\C. �r& l t\�tl 'ttt:.• Sal\111( 1 o.f,I J  til :J l"<ll.'llt l  
W "' i i-«. +o � n ,  l • •u , ""'o i S t  -

t so.m e -

Cu.r�ft• �u• . -lr«-• "'" 'ft%. s a  .... . u 
l o o , f  m o t -.i" , Cl n  -

5'oak� t.l- .ola.r-k �r<t::� s u bs t-a.� et_ 
Coiii"S( +o 'mt.d . � t.nlltof t:tt £- S• hllfS 
.... 1\, (oo,t 1 J't'\O i$+ 1 I'I O S pte � t. 1 l ifi l( tJf<tMtj-

t $4Wl t.. -

L s (A ... t.. -

Co"' r s� sra.;, ... q-r� . Sq,"Q( I t <tf\ I -, I wC)S.t- >N I J ra...tc.# Co"-tt"cot tt"'( 
ht ,.. ,. t-i +-f. i Fll! �) r •' c. .r•ri 

1 5 • "" � -

q "'+r«>•tt.$ • '\{{ti rr>Ctc."f 1 v U 'f  (0.-r� g ' "'' "� "� · sa .... a s  -

w t +  "'"" � 1 1 ""  1 Sa,N\f I oi'Jf. + -1 ".J:i .{ ""'•1>< :) ro. ...... tift& • .5 " "ti " - 'arttJt'S' 

Material Notations 

.... 

·� --- ... � ·-

-�· R ICHARD D. GALLI, P.E.P.C. �-· _ 

ENVIRONMEN TAL ENG INEERING SERVICE 
-1rrt u ,.1,;1 "' + '"" _ ,.. ,_ t •  . · 
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BORING LOG 
Sl\et<t \ "' ').._ 

PROJECT: As T RO e Le.c.n:.o p UrT 1 Nb- PROJECT NO. BORING NO. .B - .;t. 

Contractor: M . p. c. . 
Inspector: N y s bE <:... 

-... Notes: 

Oeptn 
Ft 

0 

-

-
5 

-

-

0 -

-

-
5 

-

-

0 -

-

-
5 

-

-

0 -

-

-
5 

-

-

0 

Elev 
Ft 

I.D. Casing 
I.O. Spoon 

Sample 
Type 
& No  . 

3 - 5 
5 - 1  

l - 1 
q - 1 \ 
l l - 1 3 

1 ?> - 1 5 

��- 1 1 

1 7 - 1� 

l , ,) 1  

J h �-3 

J:)-).; 

c:lS') 1 
-<1-)q 

J. '1-31 
3 1 -33 

33-..35 
35 -31 
31 -3'1 

Type Core Drill 

Core Oia. 

Samote 
& Test Notations 

Test 
Type 
& No. 

St .. + io 
14ft 
klri--to 
l&lo 

'•t to 
le a 

I I 

Casong 

Per Fl. 

Coord: T .  F .  
Date Started: Lj I d-..5 I 9 1 
Date Completed: � 1�5 / a, 

Blows .. p. I .  0 . 
Sampler l ot l u: .. ..... ll  6" 6' 

, o  1 3  
, ., 14> 
5 5 
s 8 
5 If 
5 -

.;1 , 
5 , 
s 1 0 
5 lJ 
J O  s 
5 I O 
I O 5 
s l4 
't li 
'1 3 
, . l'f 
/).. I J-.  
, .. , ,.  
1 ).  . ... 
I O I ll 
,o ' "  
I O ., 
, o  I ll  
) 0  � 5  
lO " 

d! 

10" 
. -

2211 

��H 

, ,  .. 

3 
'"""""' 

\ {,  tl 

,, .. 
\'ill 

1o'' 

l'f II 

, ,,, 

')'d 

22" 

�eAotww a c! �  a �  

1 . 0 1 : 0 0 

. lf  l :  IS 

· 2 t :;.1 

1 . 2  \ !35 
· '  1 :5o 

. ·� l� lO 

;2.�  J :;s 

· "� )�'tO 

L . � 2:so 

. 2  J : oo 
, "( J : t5  
·4 3 =J(f 

. 't  3:-to 

Ground Elev: 

G.W.L 3 1 - .3'l Hour: Date: 
G.W.L Hour: Date: 

Otscripclcft � RemarkS 

s: l+ - l"'ieh b r- o w n S o i l $.  W i'l''k Q i'\  
o. � S o f' f ""'"'n\- o �  o( e b r  i s  

l 
I 
I 
i 

....: ' ._J 
j 

l F i r\. (  � 1"4if\COI.: b (' O w n  $ <\. n QC  !o o ,.,(. ] 6 i  1 1 ,  v ('{ wt.l\ S t>r+e.ol , w.o ist 1 ( f i 1 1 ?) � 
l s di..N\ e.. ! 

l l So.l'l\t. 1 bv+ ..,�,.'# ,... . , s t  -l S Q "'( b v + c.o n +ai l\ '- (�1 ef lj �rl)..y J 
S l v o( �  Q bn t r> K .  (.. I I  + � id< l 
f,· .. c. , ,� inc. « sa.not a."ol , ;  l t  .l 
�omC. �rO\_j S \ v ot �  (or c la.'-1 ?) l 
/At /1. • fo (' O<lf':!.t! ' ("41l! f\ e..o( qt:e. S l:ll/l� -CocrSt.1t•"'",.. 6 •n« w I arcvt.l 

N o S J ..,  L� ( c..-. tHY\jS '"'� -' l 11 lll' "'"� 
Co£rf.t. :J r-. lW\t.ti 4{fz. . S q,lf\ ol _I 
I • •.st__�. fV"I ,  ; «:.t-� S ta "'e. -

Mcelt . +o roanc q-t t • u l'ltt "' r ft\ -,S DIM (. � t'4 lltJ _Me "i 

1 6 Q.W\«t l 
'-1 - l- 8 1 Cou s t.. ,t r4l"� c:r ta s �  -
).81 � � ct' . f.• 1\..t. �ra.l� s� ! . 

s • •  :;l o" . 'f  .11- �iiiC .. ora.i.t�t..IJ 5 1l .,fl( v.� { .!J nti.Y<.-\ -to .z.o 
l D 13 .10 .. L .8 ;L o  :L O  
q " 18'' . 4  l it I O 

;J.o I CJ  
..... · "*  

1 0  , .. 

I (  L. . ,  

Wgt. Hammer on Casing 
Wgt Hammer on Spoon 

Drop Hammer on Casing 
Drop Hammer on Spoon 

3 :So 

3 :57 
'i:os 
'\!&').. 

't �ao 

l.l_o · 3 1 1  fl\ee( -to ('ftr�e 4 ('a_l O\<"d O·h .. �4M8j 
Pu.rJ. t- •  l'•a rS< j_ f4 1 n.ae( 1tz. S41\ft ._, " ,  w'f.3;1\lt1 1 hr•wA, l o•� 1 "'ot"s.+ -

1 �AAe. -

3 S'- l' . t=; M.. "" Mf "· tV"" 11\&.411[ '{1'&. 6 q not -t I 
_/f ! i , - �, M t.d. +o ccwt1 r-A)t��I:Y �fit Sll\NA l 

M.to( · +o ('oc H$C. � rtt. i tt (ci qt�. :f!,�_..,"c.J.J 
We:+ '\:t �B "z '  ( W ·T·) "" '  -' I 

Material Notations 

' 
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BORING LOG 
PROJECT: 

Location: 
Contractor: 
Inspector: 
Notes : 

A s T R a  e qa_c.no 
PA � M I N GrP� LE 
M . p. c. . 
N Y  S bE, c.. 

P Lt'rT I Nb- PROJECT NO. 
Coord: T .  F .  
Date Started: '=I I �.? I 8 '1  
Date Completed: � J�s / B'l  

Qeoln Elev. Sample Test Slows ,.. p. I .  D. 
I J  

Ft Fl. Type Type Ca$ng Sarncller IIi I I  & No. & No  . 
0 Per Fl. 6' 6' '-!AtliU6- 0 �  

-

3 -5 I o 1 3  10" r . o 1 : 00 -

5 lO 1 0  

5 - 1 s 5 22'' - . 'I  t : lb 5 8 
- 1 - 'f 

s cr ,_�,. · 2  1:;1 .5 -

o - q - I I .1 s I I>'' I .  2 \ =35 5 , 
- l l - 13 s I O  3 · '  5 4 $'"""" l :so 
- $( ... � 1o 1 0  .S II . · �  I ?, ·  I �  5 ' "  1�10 l&tt I C  5 

� ...... 'to 5 I O  :!·� - IS"'- l l  w· J :35 , .. lo 5 I� 
It lof \'f" .'1 .2�'t0 - 1 1- 1, "t 3 

o - I � 'JI , ,., 1o'' L . � 2:so I� /).. 
. �  · �  l'f II . 2  - J- 1 -J-3 J : oo 1). . ... 
I O  , .. , ,,, , '( 3 : 1 5  - J:)-).!:1 10 ' "  5 

, - JS�J.l I O  ''(l - �  3 :.l'l , o  1 0  
1 0  .:t 5  :tt - .<1-J1 .'f 3:'lo 10 <t 

Sn&et l Ol :2-
BORING NO . .B - .;!._ 
Ground Elev: 

G.W.L . .? 1 - 3 'l  Hour. Date: 
G.W.L Hour: Date: 

' 

Dnctiption and Remlllls 

-
s: l + - t","eh b r o w � S o i l � W 1 Ti'\ Q lo\  -

Q. !>Sor ti¥1-e>�� o �  oltbf i' S  -

Fi�t i t'Aif\COl; b f' I'I W if\  $ Q.  ... QI s o ..., c_ 
S i  I I , " 1'4 wtll so r+etJI , MO i�t ' (f i  I I ?) -

1 � -."' e.. -

l Sa.ft\e. 1 �v+ -ttl''/ �· •· s t' -

$ 4 11'1( b 1.1 + C.on +•i A "'  (G.'f cf IJ/ :lr�y _ 

S l u o( u  Qbnt ot . b ' ' + � id< 
fi.,.(. j rtt.. i �LCi .SI!lnot d.f\Clt 6 i  \ t  ·-

SoM(. -��'1 S ' v ot t\1.  (or C \A.\1 ?) -

/At � .  +o ("ollts,e ' r«.l <��e.o( qta. S Q.V�ti� 
-

C o•rse ltAJftlllt 6&-'� w I a rll\"t.l 
N o  S 1 ..,  L1-t-( ('-'. t'HV\j.S w� J l 11� ,.,4� 
C oa.r�� ' rA l  V\&� Iff Z. • 5 tt.� oi 
I •  •.St...�. ""' o  i'-+ 
� S• "'e.. 

Mt« . +• C"oa r sc tt-t.t · 54 � "'-' r � 
.S •""' t. � ra. al M• \'i 
� 6 tt.••M!. 

).1 - ':l 8 1 Co•rH ... � rAhlt.t:( 'fi'� S� 
).81 � '- ct' .Cr 1\.t �ro,i� sa..J... 

-

-: 

-

-
I 
I 

-; 
I 

s , .  :l o'' . 'I  3:So a1- �'" !.  0 �"'' tlq/ 5 q "'" w f 9 m..,c...\ _J o - J. '1-31 •• 2.0 
' "  13 :LO" L .8 - .3 1 -33 2, 0  ;a o  
q n 18'' .�  - 3.3-35 5 1 4  I O  

35 -.31 ,.0 1 0  
, .... . ... -

1 0  , .. 
- 31 "' 3'1 , .... .. , 1 8"  L . ,  \e b 

0 
I. D. Casing Wgt. Hammer on Casing 
I.D. Spoon Wgt. Hammer on Spoon 
Type Core Dnll Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 
Sa mole I & Test Notations I 

3 :57 
't:os 
'\! &').. 

'f : ao 

13 o - )I 1 r\e.e4. -4-cl t."'ar�e. 4 r-.1 o��.ul a·h. 54M8ii 
lftcfi.  t-• («A rH 9. tlt l t\8111( 4fh· 5 4 ""- "'"'"! 
w t!;aJ:,..,cl 1 br•w4, 1 .. 1-f' 1 �n•t�+ 

J t Sa ... e J 
35'-)6 ' F•' M. +• ... <!II· " "•tf\c.i(4(-f'a. & qiiiJ � 

I I -
3 (,- 0, �t.d. +o cewf" .. lfc-...)lli'O' lffZ S.a.f\11. j 
fv\to( . +o ('oc:t rst. � ,. ... . � �� qt;. :ft 1\0/,_,"c.LJ 
We:+ 'tt 38 1fzl ( W ·T·) ' -' : 

! 
Material Notations I 

' 

·-·-- R ICHARD D. GALLI, P.E.P.C. �--
N VIR E ONMEN TA L ENGINEERING SER VIC l 

f! /': rt  U ll i f!/ l'f+ �/1:/1-f � .'('o if.J. ;_, ,  · - . ·  " '' , • �r '> 
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BORING LOG 
PROJECT: A s T R O  e Lt:.c::r�o PROJECT NO. 

Contractor: M . p. c . 
lnspe1:tor: N y s t:. E c.. 
Notes: 
Oe!;lll\ Elev Sample Test 

Ft. Ft. Type Type 
& No. & No  . 

0 

- jq - �1 
-

5 
-

-

o -

-

-

5 
-

-

0 -

-

-

5 
-

-

0 -

-

-

5 
-

-

0 
I. D. Casing 
I.D. Spoon 
Type Core Drill 
Core Dia. 

Coord: T .  F .  
Date Started: 
Date Completed: 

Slows ,. p. I ·  D. Gi 
Ca�m�J Sampler J "'  Per Ft. 6" a· RUOtW" 

l o ' .� 6 _j_� 

Drop Hammer on Casing 
Drop Hammer on Spoon 

8' it 
il! , .... ·� !0 Q 2 

i.f :2-o 

I I  0 111 

G.W.L 
G.W.L 

Sheet ;L ot ::L 
BORING NO. 8 � < 
Ground Elev: 

Hour: Date: 
Hour: Date: 

Oescription and Remarks 

('o ar!.c.  � r- l�t.I' DI  " 1'Z.. SIII 'W/ S,.  
w t �ret d. l 

Material Notations 

-

-

-

-

-

-

-

-

-

� 

' 
! 

l 
J 

l 
J 

I 

� 
_j 

I 
I 

-· 

-

I 
J ' 

I 

Samole 
& Test Notations 1------------------1 ·--- R ICHARD D. GALLI, P.E.P.C.  �--�...=...:..:.:::..:...:...:.::..:.;:;.:.;;:.:...:.._...L ________________ -..� ENVIRONMEN TA L ENG INI:ERING S F.R VICf. .tf lt llf  II jjlfl:# .,.,, tt l'! fl!'  f fr,t.:,i ! .:.  r .' . - .  · "'d , �  1 � -. ,-. ,'1 



BORING LOG 
PROJECT: A s r r.o IE L £. C  T � O PLJlrTI tJ &. PROJECT NO. • Location: A lt M.t tJ 6- O A- LE. Coord: T. F. 
Contractor: M p <:.. Date Started: 4 ,. ,  8tf 
Inspector: t-J 'f� D e-e Date Completed: q 1 � l 1 8q • _, Notes: 

• 

Depth ENt¥. Sample TeSI Blows ,.. p. ' . a.  � 
f it 

� �  
Ft. Ft. Type Type C.ts���g Sam!Mr J �  . .... & No  • & No. ;! j  Pl!f FI. 6" e· ".'"""''" cs ct  0 - -

-
J - � - .i - �  <.'f: zo - -

• -
-

• 5 l5 �-- 5- 1 18'' L .'4 Is':� \� 1\) 
-

• -
0 

• 
- lO ,, \ Q ,, \o : ao I 0 - ''- \. 0  \0 1 0 
-
-

• 5 
- JS - l1 \ 0  l5 ,, .. I · 0 1 . \O: tS 

• -
-

• 
0 

- �() .. �). Sc:nt-t- 1 11 ,, I;;) I I '-· o"' \0�18 �� . ,.  ,o 

• 
- I* Let-

ft t \ t.: 
- ...tt. " 

• 

5 z. 0 •'liS 
IO I� 

. ' - '-5 ��1 \l'' '''·3� \ 0 1 0 

-
-

• 0 8 - �o·'b.'l- 1 0  .)l" · 'i  \O:.So \o 1 0 

• -
-

• 
5 Sent +- II a f>  - 35�)1 , .. " .JS \4,. 3 . 0 U�lf" HI 

-

• 
'4- ' A -j 

0 
I .D. Casing_ Wgt. Hammer on Casing 

• - 1 .0. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 

- Sample I & Test Notations I 
-

Sheet \ Ol -< 
SORING NO • M.W - \ 
Ground Elev: 

G.W.L 3 8 1fa' Hour: Date: 
G.W.L Hour: Date: 

Del!lc:r;plion ancl Aemarks 

s-"'" -r gr41fl.l I b nvJ � v r'04 � SD 1 T 
c:i r'f ( us.e et + row� \) -

-
-

'1/c.t'f co• rs� s. •ntll ... .tJ � ·c t  
' U t_i pooc l'{ s.or+eot , ol t'f -

' 
-

I ...... 

ll'.fd . j 1"4 l f\t .r !\t'Z·· 5 a _..0( ,  '.) telllfl TO� 
w« l\ 'orlf�' f :ttl-f. ro4 t'SC S.Q.n(.(s1 Juc-t ) -
� '1..1. :mols.� - I 

j 
1< oa. tt..c �,..,, t\1!11 '\1 ,_ &4 ".-.., i1"\'' -' r1. vt 1 
br•w� 1 h !ot, slt'"h.+ht �ols.t -

-
-

, F i M  t• C'O&I'fo< ., A, tRU( �z. $4 1\0C 
l i  ,1\t +-. 1\, s.·"'� er�tc\, rt\t>\S.-t -

-
-

'V S A  rn.e 1 
_I 
-

._v � O M<- -

-
-

�•e r.sc -4-o �. � ,.rM-' tf-tz. sa ,.., , 
� ,. • ..," tv +a." , • .c .  ��' • •'+·'•""< 0,..",e.l -1 

J ' 
l 

Material Notations 

' 
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BORING LOG 
PROJECT: A srgo E L5-C T�O Plt\T l  tJ 6- PROJECT NO. 
Location : F t\ lt tl\.tt.J b- D A- LE. Coord: T. F. 
Contractor: M p <:.. Date Started: I.\ I 1. 1  18 "' 
Inspector: rJ '{ � D .:  e. Date Completed: � (.z. l 1 l't 
Notes: 

Depth Elev. Sam pie Test Slows ,. p. l .  0. � Ft Ft. Type Type Casing Sampler 
� �  

� a: II -= · � & No. & No. ;s l s  � 0  Per A. 6' 6' a: I'IAPIJII. a (/)  
5 5 2tt '' \· L\ - 't 0 - 1.\'2. 5 \1'. ')5 \ 0  

-
-

� 5 5 1 11 - Li S  - �1 22u ) . o n:ss 5 3 
-
-

0 
-

-
-

5 
-

-
-

0 
-

-
-

5 
-

-
-

0 
-

-
-

5 
-

-
-

0 
I. D. Casing Wgt. Hammer on Casing 
I.O. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 
Sample I & Test Notations I 

She$! ) ol ;;l 
BORING NO. ('/\ 'N - ' 
Ground Elev: 

G.W.L. Hour: Date: 
G.W.L. Hour: Date: 

Duc:ripllon and Aemartcs 

( 011 1 Sf!  ., �f'll\tf  "f1 Z S a. t\ef  1 b r b il l'l  1 
l h.$ 1' 1  �J;± , S o m >L � rG\ ..t t'l -

-
-

'I e� 'f c oca rS(. -" ,.o. \f\<. -"  c:ff :t. --s-•n�� 
b r- O -.I W\ 0  \NClT \ o •�:\{ w i "t l. � (• 1'\r.v \....,.. -
�f"ll� c). . �T; :d. f' ll, .... 

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-

-
-

-

� 
Material Notations 

� 

-- ---
--""" R ICHARD D .  GALLI, P.E.P.C. �' 

VI F VI , 



BORING LOG 
PROJECT: A S1"go E LG.C TRO f"Lf\'Tl "' lr  PROJECT NO. 

• Location: E " \l.  M.\ tJ 6- 0 1\- LE. Coord: T. F. 
Contractor: M p c::. Date Started: "\ 1 � 1 18 '!  

• Inspector: N 'fS c e-e. Date Completed: i l?-J/l'l 
� Notes: 

• 

Depth elev Sample Test Blows ... p. ' . a.  
Ft. Ft. Type Tyee Casong Sam!:ller � �  l .! � II & No. & No. c! d � �  0 Per Fl. s· s· ��t•A�tl"'t. C:HII 

.. [ · 3 ' . :;L  
• 

-
.. 

• 5 ,. 'i 
, ,,, · 8  ' :'fo .. 

s- 1 s 8 
-

• -

• 

0 �fl+ io 5 ' . q  ,:5' .. 10 - \l- ltt'o 1 8"' 5 , .  

.. 
-

• 5 
5 , �:o'' -

1 5  . , , ' I I · '- lfi�O.S 
• -

-

0 
• ). 0 . ,� " ll  

,., ..  , l  - lti�\S 
, , �� 

-
• -

• 

5 
a ,,. - ).5 �,_1 ;to'' · "' \0�10 
, ,.  \'( 

-
-

• 0 • - �o- � a. %0" . 'f  ,, I 'a I01JO 

• -
-

• 
5 &� � - o S�31 zo•• IO� 

• 

�+ to , _ll 1 I .  'i 1 -
3 7-Ji \a� II IZ 

0 
1.0. Casing Wgt. Hammer on Casing 

• - I .D. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 

• Sample I 
& Test Notations J 

-

S!'le<lll \ ol :l. 
BORING NO. t'\ w - 2  
Ground Elev: 

G.W.L. J <f ' Hour: Date: 
G.W.L Hour: Date: 

Onc:riplion and � 

t · .t '  U t' M f\  S • f l t. ,  ..,,. • .., ... s. i  I t .,. "O q f\.C 

3 ,nt.,. .. &• "'411$ -.c.� r�"cJ -
1- sl > aki'l� -• ' '  -i ' u t ?) 

..... 
-

i -
! l £•arsc. + o Jt•< j rQ.JAta sanoc.s ! B ro-'" ,.,t-tl\� t"Q.w>t l 1  \ oos.tl', m o i st I 

j 
_j 

Co•u·se.� ro.lnt.aC 'f{' s.- S• lttlls ,  b r ull l\ wftk 
.{i Atr "'"wr I •'• l . .  s,, l f t+ l(. -' rlt�t l , fW\olc-f" 

�v !)Q.rnt.. 

'� & o.rn -l. 

�-<.fl. 4- • .{1 n� � rtt\n..oC tfl • 5«nols 
t"'t ���:,· 1 ""• t ..  ' $•"'f! C•CII.rt.C. 

.cit·& ............ .... ' 
_, 

� "a-.e 

1'\td , Jraintcl C)Nt( COal\ot, 3f'41Mc( 
��· Sct..ol• _1 lit+(( �M.ve,.f 
we.+ "'"" aq C W · T· )  

Material Notations 

' 

j 
-

-
-

-

-
-

I 
l 
J 
-

-

-
-

-� 
J I 

! 

� 

_ .. 'RICHARD D. GALLI, P.E.P.C. ·::�_ 
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BORING LOG 
PROJ ECT: A S'f'go e L E. C  T � o PLf\-Tl 1-l (,. PROJECT NO. 
Location: f 1\ \t f.A...\ tJ � o ,... L'E. Coord: T. F. 
Contractor: M p (.  Date Started: "' #2 7 / fCf 
Inspector: N '( �  t:H!e. Date Completed: •.P az/89 
Notes: 
Qe?tn E!ev. Satnf)le T•st Slows ,... p. ' · D.  Ft. Ft. Tyl)lt Tyl)lt lil 8' . �  I I  Casing Samplilt J "'  & No  • & No. � � i  
iO Pet Ft. s· 6' 1\IAOUI. d �  

-

-
-

Jt5 
- 1.\S·'·ll �-t· · l  
-
-

0 
-

-
-

5 
-

-
-

0 
-

-
-

5 
-

-
-

0 
-

-
-

5 
-

-
-

0 
I.D. Casing WQt. Hammer on Casing 
I.D. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Oia. Drop Hammer on Spoon 
Sample I 
& Test Notations I 

G.W.L 
G.W.L 

c s • .,.,aa. 

Sheet 2 ot 2. 
BORING NO. M W - 2 
Ground Elev: 

Hour: Date: 
Hour: Date: 

Delcripclon and RematiiS 

co rte.c-t-e• .. + '1 - o't · > 

Cocusc. � rO. ' "' '"d <tf& ·  $Chlit6 q,ot 
1 rQ. �I , .,.,.,, we.+ 

Material Notations 

-

-
-

-

-
-

-

-
-

-

j 
-

I 
I j 
-

-
I -, 
I 

l 
I 

-; 

l 
-

-
-

-
, 
I 

I 
I 

l 

' 

_ RICHARD D. GALLI, P.E.P.C. ·�--· 
ENVIRONMt:;N T A NGIN ERING SER VIC F: 
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BORING LOG 
PROJECT: As T R 0 e Lt:.C. ao p Lftl 1 N6- PROJECT NO. 

Contractor: M . p. c . 
Inspector: N y s M? c.. 
Notes: 
Oe?ll'l E!ev. 

Ft. Ft. 

0 

-

-
5 

-

-

0 -

-

-
5 

-

-

0 -

-

-
5 

-

-

0 -

-

-
5 

-

-

0 
I.D. Casing 
t.D. Spoon 

Sample 
Type 
& No. 

1 · , 
3- 5 

5 - 1 

1-'l 
� - ! 1  
l l ·  \3 
l.3· 1S 
1 5- 11 
l1- 1� 
1 Cf  .. .;1 ! 

2 hl3  
l,3�.1.5 

l5 ·.;11 

�1·lq 
).q ·.31  
.31·33 
3}.35 
35-3"' 
31·Jt 
l 'f � 'i l  

Type Core Drill 
Core Dia. 
Samole 
& Test Notations 

Telil 
Type 
& No  . 

.S,nt to 
la iD 

Sfft+t1t 
Ia \a 

I I 

Coord: T · F . 
Date Started: 'i 1,.'  ta q 
Date Completed: "i 1 Z' JSq 

Blows .. p. \ . D. 
Cu.ng s.amorer } �  2' ti ii  .. .... 

ftfA OUI" � � �  Pet Fl. 6" 6" 

- -
. 2  - 'f:.;o - -

1 0  10 
,s• I ·  Lf �=38 " 10 

s , 3ll L ."f 1&: 0� 1 0  IS  
s 1 <liti-tl' "'s 
!) 8 3'' L ._1._{ lo�yt 
s .5 
, IS 1 8'' • 1 u:or. 
) , l 8" · Li  s a lt!\5 
s � 
8 _lO J�·· L.'l \\:2� 
s ---·· hitt 

�-1 ao" l 1 �3S s 10 
c;. i 2. T . �  5 ' \ I> "  n:ss 
5 5 l.4f-tt � 

1 0 6 \j." l .q 12:00 
s ' ' 8'' . q  \Z.:\S ' 1 0  
1 R 18" . z  12:� 10 I 
s , Zd . l  l'�:"! I " 
u. lR l011 · b  1'1 18 \'· 18 
� _5_ 2ti' .L\ � ��� 5 , 
1 " '"II (. t t:'!>8 II l�  

1 0  \ :Z.  8'' 16 Jlt · "  \ �5\ 
6 5 l8" · 2  � 8 2:o�> 
lo t 5  J ." let' 2 ! 10 \ 0 8 
5 .� l._j_•' J. . 'Z.  :a : J.o  
g l"J 

Wgt. Hammer on Casing 
Wgt. Hammer on Spoon 
Drop Hammer on Casing 
Drop Hammer on Spoon 

Sheet ol 2 
BORING NO. tA. W .. 3 
Ground Elev: 

G.W.L. aa.s I Hour: Date: 
G.W.L Hour: Date: 
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e ... .,ft 6 l lt-a .. .t • •ni w\1"� Q. J StO.'f•_!rC«'h s luatje � CL-ttrlcaJ I I 
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;�t!:J.!!�t,1�·:l.c..!..'lnt Gflfl\ r., & •rtat -1 

lro4lt\ < O"'Ai"c.al �"&. f. tr'llll$ 1 mli i.J.i, lns.t1 1 
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BORING LOG Sheet 2 ot 2 
PROJECT: AsTRo E t..e.cno PROJECT NO. BORING NO. t'\ W - 3 
Locatron :  FA 12. M 1 N (,.. p !11. L� 
Contractor: M . p. c . 
Inspector: N Y  S t>j;.<.:... 
Notes: 
Oeotn Elev. Samole Test 

F! Fl. Type Type 
& No  . & No. 

"fO 
- 'il·�� 

'-\ '3-�! -

Lj5 
- '15-"tl 
-

0 -

-

-

5 
-

-

0 -

-

-

5 
-

-

0 -

-

-

5 
-

-

0 
I .O. Casing 
1.0. Spoon 
Type Core Drill 
Core Oia. 

Coord: T • r .  Ground Elev: 
Date Started: '1 I -a '  1 8 "  G. W.L Hour: Date: 
Date Complete� : "\ j -a. '  I B'l G.W.L Hour: Date: 

Blows ... p. \ .  0. � f u: ii  Ca51119 Sat��Pier i -'  . ..... Oescripcion and RemarkS 
�!AOIN" � �  Per Fl. s· s· a: 

5 1 8"  L. .�  2 :zs J ., .... � cu 3 1 , �1 
g 8 
' 1 zt• L . 2  l=ao t S4MC.. 
., ct . .  Cu,.i<. f r4 Htol 1t"- ' ctntl , wt.i-1 I ' 21f" L.. . 'Z  2 : 3$ ' -� b rowt\ \ o u ,e 

Wgt. Hammer on Casing Material Notations 
W t. Hammer on Spoon 
Drop Hammer on Casing 
Drop Hammer on Spoon 
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BORING LOG 
PROJECT: A s rgo e LE.C T � O Plf\T I  � 6- PROJECT NO. 
Locanon : f t\ � M.\ tJ 6- OA- LE. Coord: T. F. 
Contractor: M p c.. Date Started: 5 I r I 8 Cf 
Inspector: N '(€. D f'C.. Date Completed: .5 / t  /8'1 
Notes: 
Oeptl'l Elev. Sample Test Blows ,.. p. ' . a.  

Fl. Ft. Type Type CiiSIII9 SamQier J �  l it II  � �  & No  . & No. 
d § Pili' Ft. s· s· ""'p'""" Cl <4  0 - - , 2.  - \ - 3  - � 

-
-

5 
5- l J o  l l  15 • . 1 ct :"\1 -

'l. J  s,o 

-
-

0 to lS I .Z'' . 2  lo ��' - l O- ll 
lS 11 

-
-

5 
- \5 - \1 U >  n. ld' . z  loao 

,. ... 
-
-

0 
- zo-12 8 '& 

\8. . 1\  l O  :Z.D IO�ZI 
-
-

5 
?.) Z.S-l1 1 1  18" . l  -

,_� , , 10�21 
-
-

0 2.'Z - 30·3Z z. o  zo" . z  lo:lll .Z.c:J ,. .., 
-
-

5 
-

3 1 ·3q Se.rct -to 1 2  '"' 
l8 '' . 2.  ( 0 �$1 -

ta.b IS ,. -
0 

1.0. Casing Wgt. Hammer on Casing 
I .O. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Oia. Drop Hammer on Spoon 
Sample I 
& Test Notations I 

Sllee! O! 2 
BORING NO. MW - L/  
Ground Elev: 

G.W.L. 38 Hour. Date: 
G.W.L Hour: Date: 

OellcriCIIion and Remaltls 

flr l +"f \D r o w n  .C • i l w •' i' " ' t'Cl "t l 1  
p � � '($ •l  c' p ha l �  �ry  

flt.tA..t to. I,. eel. 'b r t  w "  so..-.Ols , I oo't 1 

D( r 1 wlt"'\ J f'G."�"'' 
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-
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-
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-
-
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-
-

._If s a."' e. -

-
-
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-
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-
-
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-
-

-
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BORING LOG 
PROJECT: A s Tgo E L '- C T �O PLrtrTl tJ &- PROJECT NO. 
Location : F A it M.I tJ 6- D .-.. Le. Coord: T. F· 
Contractor: M p c. Date Started: s 1 , ( 1 1 
Inspector: tJ y s tH" � Date Completed: 5 [I 1 It\ ._, Notes: 
Oeolll EI<!IV. Sample Test Blows .... p. ' ·  0. • fl i II Ft Ft. Type Type Casong Sampler J �  & No. & No. � 0  Per F!. 6" 6" "'" .. '"'" Q tl)  

Sc::-M--tl) 1 3  , ,  - "\5- 'i1 \a.b \I 2011 . 2.  \ l: so \\ 

-
-

�5 
"" � -

-
-

0 
-

-
-

5 
-

-
-

0 
-

-
-

5 
-

-
-

0 
-

-
-

5 
-

-
-

0 
I.O. Casing Wgt. Hammer on Casing 

- I .O. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Oia. Drop Hammer on Spoon 
Sample I 
& Test Notations I 

G.W. L. 
G.W.L 

Sheet z_ of Z. 
BORING NO. Mw - Y 
Ground Elev: 

Hour: Date: 
Hour: Oate: 

� and  Rem-. l ! 
I �d.. . h ..,.,� c•arse. f � ll\t.Cit 'th.S� 

W �1' "" 8 NI."C.t t �c.:t t 
I 
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... I 
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BORING LOG 
PROJECT A s r � o  e L"C T£o PLPt-T i tJ &- PROJECT NO. 
Location : E A 'it �! f'J 6- 0 .-d.E Coord: T. F. 

BORING NO. t'\ yJ - 5 
Ground Elev: 

Contractor: M p .::.. Date Started: I.J/2 I{ !If G.W.L.""3 8 1  Hour: Date: 
Inspector: ,.; '{� c e-e. Date Completed: "1/Zif/17 G.W.L 
Notes: 

Hour: Date: 

Depth Elev. Sam Pie Test Slows ,.. p. ' ·  Q. Gi Ft. Ft. Type Type C.uong Sampler J "  & No. & No. 
0 Pet Fl. 6" 6' I' IADil'l .. 

- -- J - 3 - o, b - -

-

-

5 
- 5 - 1 I O �� 

\Oil o. f> 10 IS 
-
-

0 
- 1 0 - 12. \ 1.  "'" zo'' 2.0 J O  o. � 
-

-

5 
- t s - n s 10 z.o" LO 

, . z. 
-

-

0 
- 2&·22 S.n-t -k a IO z.o" 

� 8 a :a .J . � 
-
-

5 
- '1.5·27 ,o ' "  

I'"\ " 
IO 10 0. , 

-

-

0 
lO - 1 2 

22'' O, b !o-}2. 1!. lO 
-
-

5 
-

.3 1-3, Se,.-r +o ' ,. z. rr-- I� Z.D'' s .ti .:L.S -
0 

I .D. Casing Wgt. Hammer on Casing 
I .D. Spoon Wgt. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 
Sample I 
& Test Notations I 

i cr: I I . l j Q a:  c3 0  

\0•. 2,0 

16� '\0 

\l!OO 

u: z.o 

w.;s 

ll:.S5 

l2:Z5 

l 2.!"ll: 

OlllcripliOn and Remattcs 

· ·: ,.-,,. , . , ,  
1-1>' � lr.,.., f\ to. <I�: 1111' l,NI'fc;A 1 lftl iSf. 1 -

.. liA J.t-t'\1 Lf .... 
-

-

M,t ,l . g r• • "• rl.. S 4f"''CICS. 1 b .. o w n ,  
'INt ll Sor +eclJ "' 0  I s t '  , .  D$ t -

-

-

10•1 .. - 1\: Cl•"f CI;j M.JC"•'f wi'th fiAtf. l lt,f"lbtr 
n - � ���  1::ac. .1'.�(:-=. .. ,rz...:!.:-r" -

... 
-

-

(OQ.tSC. f fa.inetl 'Jt"- .Sands, b ro w f\ 
-

So A\e  _j i"Q.tl&l,  \oos.C'1 mo i s.t I 
I 

l -
I 

Mtct. 3rt:&.i"ed '(tz. . Sctncls , lao r tHAtl"', l ... se 1  
t'W\e \ s:t  \ S o me _a ,--.ue.l -

-
-

•11 S t:&.Me I l 
J 
-

' 5 G IIl e  -

-
-

-

Mt•. -\o ('ocltu, f 1"6. i t\e,al 'f + z .  6 q 1\0'<S ! 
b rowA +o t-.n1 lll• l s"t, H tt \� ., ,.ll'll ' I 
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BORING LOG 
PROJECT: A S 'f l o  F L.b.C. T�O PLPrTI 1-.1 b. PROJECT NO. 
Location: f " 'it M.t tJ � D fi\- I..E Coord: T. F. 
Contractor: M p <:... Date Started: 
Inspector: tJ '( s D e-<!. Date Completed: 
Notes: 
()eptll E!e-v. Sample Tesa Slow$ ,. p. ' . D.  

Ft Ft. Type Type CalSII'I9 SatnQier J �  & No. & No. t.f o  Per F!. 6' 6' " '"'"''"'" 

-

5 I Q  Z4-t+ �1$ 
-

s ., l . d--

L.\ 5 
-

-

0 
-

-

-

5 
-

-

-

0 
-

-
-

5 
-

-

-

0 
-

-
-

5 
-

-

-

0 
I .D. Casing Wgt. Hammer on Casing 
I.D. Spoon W t. Hammer on Spoon 
Type Core Drill Drop Hammer on Casing 
Core Dia. Drop Hammer on Spoon 

l it I I  _e "':  a &! !  d �  

\:0� 

G.W.L. 
G.W.L 

Sheet 2 Of 2 
BORING NO. fJ\ W - 5 
Ground Elev: 

Hour: Date: 
Hour: Date: 

Oelcriplion and Rematka 

Ve:rJ coq,t{.� i(CUA�ct 1+� S(\M<S 
w •  t-"" "'&1 1 4 n, \o•s• 1 W.  

Material Notations 
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-
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Sample 
& Test Notations 1------------------; -� R ICHARD D. GALLI, P.E.P.C. ·�,­

'--------...._------ ------------' ENVIRONMENTAL ENGINEERING SERVICE 
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S I T E  NAM E : 

AD D R E SS: 

NYSD[C I .  0 . 

PHOTOI ONIZER DETECTOR DATA 

( HNu Data) 

A STI� <V [k E CTR<> P!:A TifJ6 

FtJ..RM,!NGbAJ I'E 1 M Y  
t - Sd... - 03 6 

• 

DAT E :  ':/._ L Z 8/BCJ W£A T.HER CONDITIONS 
B O R E HO L E NO. 8 - I  FA If' 5 t�nn_!L r,NI_!& 6 s - to •r 
I NS P f. C T O R  bl. 't.J. r;. i " J..L'Atl� N W ..ltJ • 15" m.p), · 
I NST R U M E N T  2lf.tJL fJ a.t: I 11 r t>v nL rL « clill �-'$ 1; . _!/  - (). 2 �  
DAT E CAL I B RATED c.A t.,/!(.e!., Sf I !:.i.l lf1 J 

SAM P L E  N U M B E R  DEPTH ( F EET ) HNu READING COMMENTS 
! 

B - 1 t - ?  1 - 3  .• 2 
S - 1  3 - 5 J - 5  � ·2 
13· 1  5 - 1 5 - 7 . 'f  
A - I  7 - 'I 7 - f . 2.  . .  

B - 1  'f - I I _j - 1( . z 
f:l - 1 I' - /3 II - 13 · '  . .  

B- 1 13 - 1 5  I� - 15 I • tJ 
B- 1 , r;,  - n  15 - 11 : 2.  S�ltc/J Ar t:�111N�,.s 
8· 1 1 7 - ,, 1 1 - '" I . � 
B · l J<J - l l  Lf - 2 1  ._'/ 
_H-I Zl - Z. !J  zt - : �  . 1. 
3-1 .z�- ). 5 :. ' - ,., . 'I  S4/u+ut1!._r a""{b,'$ 
R-1 z;- 2 1  2.5 - 2 7 . z. 

B-1 21- 2'1 .t1 - 2'1 · 2  
�- I t<f- .3 1 1.1 - 3 '  . 2.  

B- 1 ?/ - ' 3  .�( -. ?3  I 9 
R - 1  .H- 35 J-'- .3 S  . 2  
R- 1 35- 3 7  3 5 - 3 1  L �  
g ... , 31- J1 37 - � · l/ Se./tehel {.,.. 6nt�l'l'!ii$ 

3 '1- 1 1  J'l - 1// . z.  

• 

• 

. , 

. � 

• 

-

.. 
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PHOTOI ON I ZER DETECTOR OAT A 

( HNu Duta) 

S I T E  NAM E ; 

A D D R E SS: 

NY SD£C LO . 

A STI�\"J Sk ECTRo Pl::A TIJ\16 

FtJ..R,41..!NG/JAJ, IE _,_ N. Y. 
,, - s� - 03 G 

l 

DAl E :  At I t s  18'1 WEAT�ER CONDITIONS 
B OR E HOL E NO. 13 - 1.. 
I NSP t: CT OR r. ,:. . 

& NS l R U M E NT P ID '" ' 
DAl E CAL I B RAT E D  '-�'r./(t,.ll �1..1 Z-5/8 9 

SAM P L E  N U M B E R  D E P T H  ( FEET) HNu READI NG COMMENTS 
I ; 

f) , z. J - 5  J - s J.. o 
:a � z 5 - 7 J :.. 1 .� . 

1 8 '2. 7 - 't ) - 't z.. 
. 

IJ ·z. q - /f q - ; I . Z .. 

l/3 ' 2 II - 11 11 - IJ . ' 
1 8 '  .2. I� - "  IJ - 1 5 ·!i .. 

l8 -2 , ,  - 1 7  t5 - n  2.· '-� 
1 8� 2 /1 - I fl 11 _ ,, • _I[ l 

B <t ,, _ Z. /  If - z. / t.. . 'f 
8 '2 u - J. 3  21 - Z 3  . 2-
e - 2 t!J - z s  23 - J.S . L/  
8 - 2 25 - z 7 25 - z 1 . If  
tJ - Z.. 2. 1 - 2. 1  Zl - 2-1 .!J 
tJ ' Z. 2'7 - !J I 1.4J -� I  .!f 
g · 'Z- .11 - J 3  11 - 33 � . 8  

R , z.. B - 35 ;; - � 5  · If  
A- :J. 35 - 3 1 �5 - _, ,  . I/  
g .- :z  ,11- 3 1  31 - .3 '  � - ' 
8 "':2. .30, - �/ J 'f- 'II . '1_  
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I 

.. 

� 
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PHOTO IONIZER DETECTOR DATA 
(HNu Date) 

S l l E  NAM E :�li)_j__J�5l IE" b E'C T R.O PL:ATifJ6 I 

AOO� E SS: t-/li!M!A/GbiJJ, IE--1 M Y.  
NYSDEC t . D  • II - Sd.... - ()3 b 
Dt\ T E :  --� l 2 I lB! 
B ORE HOL E NO. �lll - l  
I NSP ECTOR 1, ,:: 

WEA TJtER CONDITIONS 

F .. �,. •�-.... '"'" m.rol f...n•_f_ 
{jt�_�/' t!4.C-l- l;oLa.L:t!OUIJIA 

I N ST R U M ENT e 1 - 1 a 1  w:�t. au.-4.--_.._L tb.l: �� _S_- 1 0 @'Ltl_"' 
DAT E CAl i B RATE D  Cb£1: l(, Qf  � Ptfl'l 

SAM P L E  NUM B E R  DEPTH ( FEET ) HNu READING COHHENTS 
! 

M w - \  \ - 2 ' I · % •. 2. 8o.c1'4 r o  u_nof cc.-oC t11gS_ ._2 ·b I .  0 
Mw- 1 5 - 1 '  ,r, - 1 ' ·.� 

-

M W - \  1 0 · 1 2 J 0 - 1 '1  _1 . 0 

M W- 1  t .S  - l ,  \5  --, ,  ' ·  0 .. 

M W - 1 ' 0 · 2-2 zo .. 21 :z . o lt + s L±___hO__tl. +...h4Ut 1/z.�oiJ r 
M w � l '1-5 _ , , 2 s · 21 · "  ·' . 

M W - 1 3 0 - 3  2 3o·.u. . � 

.. 

• 

M h.l· l  � .5 - 3 1 35 ·31 3_ . 0 SdL�h-'u:�i£ _l_fn±_ +o tct.b 
M. w � l  'i 0 - 4 2  'it>-� 1 f �_If 

M W · \ lt S - '4 1 "\5 ·"11 l.O 
f-.\ w  

, 

• 

\ 

. , 

• 1\ 

.. 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

PHOTO I ONIZER DETECTOR DATA 

(HNu Data) 

SI T E  NAM E : ASTl��l. ECTROPL:ATitJ6 l 

A D D R E SS:  EI!PM-!NGbAJ IZ ! M Y  -

NYSDfC I . D • I) - Sd.... - 03 b 
DAT E :  g ( z. J £8� WEA TJtER CONDITIONS 
B OR E HO L E NO. tlW • 'Z. 
I NS P t C T OR T. f". � 
a NS T R U M E N T  P I  - 1 0  I 
DAT E CAL I B RAT E D  Cb& c.k'Q( � 1 2. 7/i� 

SAM P L E  NUM B E R  DEPTH ( FEET) HNu R EADING COMMENTS 
' 

M.w � z  1 - 3 . J - Y . ;;t  
M w- z .5:- 1 5 - 1 . . a  
M W- 2. 1 0 - rz.. J0 - 1 2. . L\  .s.�'�rr��5v;� c. ("(.Ch)ls+) 
Mw - z.  15 - , ,  I !;  - r1 , 2_  .. 

M w � z  2 0 · 2 Z  ].0 -22. . 2 
Mw -z ';15 -21 2.5 -2. 1 · 2.  
M,vJ · l.  ..3o -.'!2.. 3 0 <t2.  • t.f 

• 

M w - 2 3 7 - �q J 1-�c:t ' .  _y_ St!\c,.�-btJ._ .C.r .. A&I v r.if- (',.11\.,. +o f "'lo . 
M il  - z  a.t5 -'t1 't5 - Y ·1 · 2.  

, 

• 

\ 
. , 

. " 

• 

. . 

' 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-

-

S I T E  NAM E : 

AO O � E SS: 

NY SOf.C 1 . 0 . 

PHOTO I ONIZER DETECTOR DATA 

( HNu Data) 

A STl::<. \J 6' k ECTR.o P L:A Tifv'6 

rt}_RX!A/GIJIJJ I'£ _L M Y  
I - Sd... - 03 6 

I 

DAT E :  � I z " lB� WEA T.HER CONDITIONS • 

BORE HOL E NO. M.W - �  0tLt.t't:.4..&t l.1.5_-_.5_S •r_ � .. 1'am. NVV 5-JOAt �!, 
I NS P f.CTOR T. E. 
I NS T R UM E NT R l � l o I 
DAT E CAl i B RAT E D  1.4: h.tal8� 

SAM P L E  N U M B E R 

M w ·a J· Z, '  
M.W - 3  3 -s 
M w - -;  S - 1  
MW - � 7· 1 
M W  - � q- \1 
MW ... 3 l\ - 13 
MW - � t l.- lr 
M.vJ - 3 t5- 11 
M w - .!  n - 14 
Mw - l  A - � I  
MW - 3  2 1 - � �  
Mw - .; ,.� .. �s 
M 'IJ  - .3 �5 .. ,_1 
Mw - � 21 ---ltt_ 
u w  - :; l.� .... 3 t 
f.A. w -- !I �\ - 3 !> 
MvJ - � ��-�s 

J!J.'tt/ ... 3 �5- 3 7 
M 'II - 3 31 -3'1 ' 
MW - 3 q ( - 'f3 

�� - 3 ��- � l  
JA.W .... 3 �s - '\ 1 

DEPTH ( FEET ) 

1 - 3 I 
.1-5 
.5 - 1  
7- 't 
il - l/ 
II· IJ 
1 3 -15 
15 -1 1 
1 1-1'1 
Jti-J.l 
2J ... l� 
:L.3-l.S 
2.S·Z.1 

27-lf 
ltt ... � l  
.3 1  ... . �; 
·�-� ... .3 ?  
.3.S-31 
3 1 - .�q 
'i 1-lf:!J 
't?, - l/5 
't5- LJ1 

1 /,-nA. � J fD Joo# 'D's bv /:Do PM 
JA4c.k • rt:w *"d �1uiJi : � 

, ./ 

• 

HNu READING COMMENTS 
t 

.• ;2... 
J·'!L 

J. . L/ 
L. . .'-{ 

. I  
.:t 

L l/ 
.jf_ 

4 
L . t.f 

_,_!{ 
z 

. t  
· '  
. if  

J. Z  
. �  
. z 

1 6 
L. . 'f 
L.. . '2.  
L . z_ 

Sd't" � a  r-.tl.J.lntl _rhul... ,:11115 . 2. t. l . o '
• 

u .  - . I\ 

.. 

II-c.Dft-i &l'l'.t.Jil.......f_ct:Ly_� l1fi..4L- �Ct\ .J. +o fa 1 
-. • 

lroma.rW'dliahbltlt'n� - -

-
• 

.. 

- .<>o"+ to 1.0 

# 

.. 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-

SI T E  NAM E : 

A D D R E SS: 

NY SDf.C 1 . 0 . 

PHOTO I ONIZER DETECTOR OAT A 

( HNu Date) 

A ST!� 'J 15 J: r=CTRo P�A TI/IIG I 

FI4RXINGbAJ, £  M Y. 
:r - sd.... - 03 b 

DAT E :  � l !lg'f 
t'\W -� 

WEA T.HER CONDITIONS 
B OR E HOL E NO. C\ocuJ.J to4 +etnPS cJ P  +o rn icJ. 
I NS P ECT O R  ri :!� OfiC !a.i.t �u ...... � .. ..l M_a/tcr>'�o� , 1 � 1 o 1 i NS T R U M ENT �o u�o� aaCliuS · '  .. .. · 2 
DAT E  CAL I B RAT E D  C b�ctc� §.l• l82 v J 

SAM P L E NUM B E R  DEPTH ( FEET) HNu READING COMMENTS 

· Mw � tt � - � 
M W · 4 5 - 1  
M V'l -y r o  - 1:2. 
M W · 4 15 - 1 7  
M W  • � 2o - 22 
M W · Lf '25 - l 1  
M. w I y .1 0 - �.z 
� w - '1  3 =J - :J 't 

' M  W ·"1 �to - •12 
t-\W .. .; Jt5- '11 

-

I - � 
5 .. 1 
I o .._ 12. 
I S  - 1 1  
'}o - ,.� 

;l5 - Z1 
,.30 - � ,. 
3 7  - 3 ·  
'ID - 'I ,_.  
1/5 ,.. '1 1  

I 

.• '2. 

; Z.. . 

. 1 

. 2 . .  

• 2 
• '2 ,• 

. 2  

. 2  w .T. Sc.JJc+ttf�" a�.!�:�Ls. 
- Hri co It u+e� . 

. 2 _gt ltd.d 11r_ ·�bUL.s. 

> 

'o�F 

P PM 

• 

• 

. � 

• 

-

" 



• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

PHOTO I ONIZER DETECTOR DATA 

( HNu Data) 

s i T E  NAM E =____6 ST!::('V Sk Ec rRo PJcA TI/v'6 : 

A O D � E SS: 

NYSDfC 1 . 0  . 
F/ll'M-tA!GbAJ €  J N. Y.  

:J - Sd-.. - 03 6 
Dt\ T E :  14 l £ o1 le 'I WEA T.HER CONDITIONS • 

B OR E HOL E NO. M w - � rQ.i (  S v f\ f'l':l l:.r�� Z-'-l. Tt�n_ps UP. to  1 6-.J b Olf: T. f, I NS P E CTOR aa.c�k (J c tJ  ,,,c� n�tot i�t"".5 ·S - /. .1 PP.M 
I NST R U M E NT P I - t o \ J ./ 
DAT E CAL I B RAT E D  cbe�:,lt.t� 'i t z..'J.Ltt 

• 

SAM P L E  N UM B E R DEPTH ( FEET )  HNu READING COMMENTS 
. 

Mw-5 I - 3 l - J D • ' · -

M w-5 5 - 1 5 - 1 0 ; 6 . r<-

M w-5 10 - 1 2  I D - 1 1.  () . 'J.  
"' w-5 1 5 - 1 1 1 5 - 1 1  I • 0 

"'VII--' 2.D - 2 1- zo - t 2. t· f) Wt.t +u ,., ,  i.sfv(� • r tul ,'luL ,�t cur,.>"""' 
M W·5 Z5 - 2 1  2- 5 - t 1 n .  ' · '  -

• 

MN-5 ) o - 3t .� o - J z. f). , -

rA. wS 3 1 - ,a tt  .�1- 3 1  2 · 5 Sho lrf  !--, .. o(J nq • wa.-ltr m "  � dvrt-
'"''f.J� JtS - '11 L/5 -. q1 I . z. 

., � 

� 

... 



• 

• 

• 

• 

• 
APPEN D I X  C 

CHA I N  OF CUSTODY SHEETS 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-

-



__ jJVfij_nvrest envi ronmenta l  .•nc 

l 

CHAIN OF CUSTODY RECORD 

i_:�OJECT N O.:. ' ; PROJECT NAME 

"" -'" ��' I R ...... ) 

I CLIENT NAME. 

R .  0. b A L L \ p r-:' '  
I 

: SAMPLE a. m 
: 10 NO. DATE TIME ::! c( 0 a: 

, I  (,) Cl 

I ...) - I 'fi:iJ/!/1_ lv .· :5_/1. , v  
; ,  ;; . I l'ih '1Jri ,. IJ . 57A � v  
!; ') - I 11/Jl/iit-1 1 7 . a5� "" 
i' jf/.z&ls: /!Jfli tV: 

t l.f/;.'if!, /2:00 y 
. 

f 
� 

i 
t 
i ' 
� 

f lhipped Via: 

c �... r: ,  , , t_) \ � £ r \ - ,  I N (... 

�

r
AB

' 

R �;  ' 
SAMPLE LOCATION 

/5 - 11 . 

21- J5 I 

3 7 · 31 
TA P �1\T FK.. 

rtE :. o f:Jt .ri NK 

· --- ----

- NO. 
OF 

CON-
TAtNERS 

3 
3 
3 'I 
�-'/__ 

Date/Time Agent of: . 
�

d b��'7JI!' '%k � ).9) )(,..V. GVI;�J.C � /Ct �"'f.;:r £/'-;""X 
J!ll •nquished by (Stgnature} OatefTime Agent or: 

il!nted Name l 
,.mquished by (Signature} DalerTime Reee1ved lor Laboratory by: 

l fSignatureJ 
ilnted Name Pnnled Name 

i;lln pler (Signature) 

ANALYSIS II REMARKS 

!J/1/IJ/'If:llf ADDITIONAL REQUIREMENrn 
"' 4"r � d' l.v �" � <:Y � � (.) Q. � � O cti .<,; O .::l 

" IL V v v 
1/ 1/' v Y' 
_\.<( II" -� Jt:' IV. � v'_ v � l£ 

I \  \ r " [ ��..!J .rSignat�rel. ·� ,., \ , ' 
, ·· . .  '· " ·----- � t 

Pri�d Nt"}e · l i I�\: L. . · '} ·....,._ \ · \ \  v • .  �- 7E_ U 
Rec'd. by (S•gnature) 

Printed Name 

OaterTime Remarlls: 

J li tt . 

v O_ftl t=" i� ' li f="  � ( '  1-; (' ..)_111 J..& I 
� 

ltl' 
II 

OatefTime Agent of: 

- �\)� I J SO lJ �/rec_l 
OatefTime Agent ot: 

I 
r �� R o 1\.'11 J M. 7 Y  M r . \-1 0 I. i)l ,J '-" 1 , .+\_£ 

/h Samplers Name !Prml} / �  -r. r. L .  PA j.!: i\ M�1 f K_..$ ���- 7LU419s 
I I I I I I I i I I I I I I I I I I 

' 
I 

I l 

I 



_
_ fMlj_ nyresr envl ron m e nro l ,nc 

CHAIN O F  CUSTODY RECO R D  --------- - ----fROJECT NO PROJECT NAME 
REMARKS i A s 1 R 0 G L c c f K L-, 1 )  L !\ ., I f\16-CliENT NAME: LAB � 

r< . 1), G A L L  \ 
ADDITIONAL REQUIREMENTS 

1 , 1 I I I � I ' 
' 

j J 
-'-

E±i . I I 

t, I ; 

. 

�pped Via: ; 
_... 

. . .  . -� - . 

Date/Time 

I 

SAMPLE LOCATION 
.•. 

Agent of: 

3 I I l vf "J -VI! ./f I I I V!  l o 1 n f l :  h o' . f' h t c ; f"l ; �un 
'I r r- --r�-vl 171 v1 1 1 1 i/ 

"' 1 1 1 '1'\71 v1 vr- 1 , , " 

� -

i i I I _ l r  

�S' �:) 6 �f.Jb:oo IOYn:S\ 
'tinQuished by {S;gnatureJ DatefTime 

ntecl Name i I 
Agent of: -,. - • -- fAee'd. by (Stgn·arureJ 

Printed Name 

Date/Time Agent of: 

I 
Jljinqui;shed by (Signature) Date/Time 
'i � 
'l!ntecl Name I 

Received Tor Laboratory by: 
(S•gnature) 
Printed Name 

Oate/Time Remarks: 

I � fl .  (' 1, r o f"1 1 " ,'Y' z '1 hJ ;.1 ( h 0 ld , · ;  '"! t ' l-1tt cl 
;iiilpter (Stgnature) -� , _ _4' Jamplers Name (Pnnt) 

77 . l '  /i . --;; ;. //.71-1_/P? "" - /· ·  /Jt.-y / h ._)�.,... , r-, s � - ---;7 
.. 

I I I I I I I I I 

. --?  ' ' I 

-
··--:' �"' L 

I ..._ 
(',_. I {/ :'I I I (( 5 

J-v � ., 
I I I I I I I I .. .. :.__ 

l 

I 



1mOJECT NO 

_ 

LifE!/- nyresr env1 ron menta l ,nc 

CHAIN OF CUSTOD"Y RECORD 
PROJECT NAME 

�U E NT N A M E ·  
f4:stro fJ ec lv o tJ/q t '"o 

J 
ft"' I>(.! :rr 

1< .  0· (,q , ,1. P.£ P.c. 
rfAB I 

, 
I SAMPLE CL. Ill 

DATE TIME :f "' SAMPLE LOCATION I I.D. NO. 0 a: 
u CJ 

ANALYSIS 11 REMARKS 

r�r.�s 

11/IJj}j;ljlff 

ADDITIONAL REQUIREMENTS 
� "''I!! .._t � :J fiT <:J V 0 � q 

� & u � p � � J � 0 � 
rw-1 
' 

t�V-1 
1 
I c= 
� 
I 
I 
� 
f. !: 

; 
; 

41.2.J I I  o:oti 

l.f l.lf I f :  IS  

-

. ,.. 
·. 

Shipped Via: 

I 

v 

,. f�ecl by (Signaturei _, "'""', /:.. . ;· .�. '). f ...t;...r"'V' ·:· /} ,.,. !'"teay�
, , .  , 

"
' 

_; ) .) �,..,. 
Jl!linquished by (Signature} 

-lltmed Name 

Jll!hnquished by (Signature} ,. 
ilinteo Name 

_,pier (S1gn�/ ,jl 
/ . 1/ . c. . A--?J'h.4/' . 

:1 0 ·J..Dl- "ft. 4 
J S - 3 7 ft. 4 

' 

Date/Time Agent of: t J -. \ 1 \ · r  
I ..._ _. . ,- .:;.. R. 0. G., W ,ft., r.c . 

Date/Time Agent of: .. 

I 
Oate!Time Received for LabOratory by: 

/J !Signature} 
Printed Name 

./' i Samplers Name !Prmt) 

/7 Th . . -.. "! :- r ' " X -

1 /  I 

I I / 

I \">  ... ( f � 

7 

7 

r- -H <:' v < L· • · -. i ,. ; .  l,l' 

- <'..,., .::::: , , ; ,../ e.. .. 

' 
' '• 
.· :i' l 

. � 
. .

. :..).
�·:. 

. .
.. 

I ����;t...t: �� t--
Priet� t:' .. \ H""l.t.:t t t \ 

Date/Time 

l(t� \  I s?< 
Agent of: ;J �lf ··�-r . ../ 

Rec'd. by (Signaturtt} Oat em me Agent of: 

Printed Name I 
Date/Time Remarks: 

' J-te� )(,�h . , . . . : .1' .- ' � 4  t-- l r. /- 1 1 . :  · ' ·  -/ . .  - ·  
I -

C L.. P c .. . . 7 : t <.::· . .  , 

--

' 

I I I I I I • I I I I I I I I • I I I 



__ ;ifEIJ_ nvrest envi ron menta l 

CHAIN OF CUSTODY RECORD 
,lROJECT N O  !PROJECT NAME 

1. k � J � 1 }1.7!-;o .C r.;?c.jycii4: 'ql.?:} 
1 CLIENT N A M E  JL 11 

--

fl,: �C JL L! ANALYSIS REMARKS 
NO 
OF 

CON· i K .  D · {,..:. ; J.:�E., r:"t · J I SAMPLE DATE I TIME 

TAINERS ���ADDITIONAL REQUIREMENTS ll. II) l' ;t SAMPLE LOCATION � :...'<l: ,f O' � ,P � c§l i! � 0 I I D. NO. 
u Cl T.F. " u  <:�. -li � o <b ..;  o �  

,iJ!;i-1]_ Lf l2 1  q : so  ,/ , 0 � /.J.!' 4:' 3  tl ll I,, y Y. '" ¥ H I +- ,- . ' ex'<i v ..::. f � .  J.. i-\ t •"'"- · •• l'V'I  
1,. -4 i (  1/ ! /  I ., 1.1 
·.j1Jo�;;L '11:J.7 
l 

I o:s"' L 61 .. 3'1 ' 

, , 

t 
1 I 

i { .. 
, ,  

. 
I 

! ; 
' 
.ipped Via: . -"!". 7 '1  I [1 

Agent of: Date/Time Agent of: ,IOQUISher�IU�J'-:1
� 

•led Nam� ,/;; ·�--"'...sr.S" .,.,.)(' 

.. 
D� : .,1.,-j 11L, 7 -· <) .,I. R · f)� Cetll�, �E, P.c. N' 

l"_ir; "' ' 

y (Si!rr� "-i}J\ " 
�e f'f"' ¥c t �,4-t '- Li; 1.1 1 .�r (11 �'lTt-\r 

·flmquished by (S1gnarureJ Date1T1me Agent of: 

!�flied Name I 
._nqurshed by (Signature) Date/Time Rece1ved for LabOratory by: 

I (Stgnature) 
"-ted Name Printed Name 

4m'"' rs''""";;..r.Y /A Samplers Name (PrmtJ 
--f' /._) #·� . ;� )/, ,f'i"Vt q '; ., 

Rec'd. by (Signature) 

Printed Name 

Date/Time 

J 
-

J-� '(' 

.. . 

Date/Time Agent ol: 

I 
Remat1<s: -r L J - P• "':: • .,.. .. l?ti-2 r� 

J-ir: ·.: . c 1·\ .� . .. � ; " . � ...... · .... 
2 4 t, .-. 

-
).. I j I ,J . . . .) I •  .....,, e s 

� 

J 
I 

I I I I I I I I I I I I I I I I I I - -- I 



__ fifif!J_nvrest envi ronmenta l  
:«"'ECT N O. 

I
PROJEC

�
N �

�
E 

-

CH�I N  OF CUSTODY REC O R D  

I '  
A ':"") , K v  f .._.:c  ·u: ::) P t..., \  T ,  :,: c ...... - ANALYSIS 

cuENT NAME 
! .  - LAS H 

--

. D.  l:: A L L I Pt PC '\ ....... .J t • •  l ( SAMPLE 
I D. NO. 

T�� w � 3 
;,_ • w · ' 
r 
f 

f 
J 

r 
� 

t f 
� 
1-
� 

DATE TIME 
a.. ::::E 0 u 

4bt.Nt It .;5� v 
•;bu'.fi : : ;5 ,....J v 

P'ipped Via: /-"' 

CD < a: Cl 
SAMPLE LOCATION 

f- 1/ · 
!5 * / 1 '  

�inn: (s;g;ii7."7� ' � - "'I ifited� /? -. 7h � • j-;.x 

Date/Time lfb6l r;.yg 
Agent of: 

ilhnquished by (Signatul'ltJ OatefTime Agent of: 

•nted Name I 

NO. 
OF 

CON· 
TAINERS 

.{ ...., 
3 

.IT v1 If v 
vr � v1 Y'  

I r-b I r 1 . 1 •· , ,  'Ae<;-d!by-(5,tg�tutef t \ : \ '  "'-·'·'-'-�- �� ­' Pridt� ,.,q. I {;f_ , ?lLL � 
\_.. . """"'' \-t- \ '-""'{.... 1' \ 

Rec ·d. by (Stgn•ture) 

Printed Name 

./ 
! ;:;p" 

77 REMARKS 

ADDITIONAL REQUIREMENTS 

t '-� � -<./ . 0: '" ' ' £' V (� L 1 >) ' :J f • 4 frl ..., I /I ,_- A . /7 t;: A. , /j A.. 1..1' I , tN 

Date/Time L\\uJ �c· \'6 
Agent of: . _,/ "_} \\\. )\ 

Oateffime I Agent of: 

I •mqutstled by (Signature) Date/Time 

•ted Name I 
Recetlled for laboratory by 
(Signature! 
Pnntecl Name 

Date/Time 

I 
Remarks: 
t -t e:l.  r � ��' "-t l v ;.\. =- ·� t : � .  f l .,. t  D o J :; I JM£. 

....-.pier IS•gnarure) 
_ .I /? iJI"' Samplers Name (PrmtJ 

/:�//f. / 11tY ;z;f! I 

I I I 
-,- 7 7 

I • I I I 

qs 

I 

-v2 J-� 'f' /1 . . 
I I 

..-. .  I J ( r 

I 

?/I R' li , """f- 1 ,F .es 

I I I I I I I 



__ j itif!J_ nytest env1  ron m enta 1 ,), 

CHAIN OF C U STODY RECORD 

iitiiEC T NO PROJECT NAME 

A ,_. . . I s-r: rv 1:::. I r:, :f ftl -p{." t1 1 CJ 
l,IENT NAME: tAB) 

Ft.:l�:tr� 
;K.  D . (::r::r_/ iJ PC: ('c:. 

T 
S'MPLE Q. 

DATE TIME :!': lQ NO. 0 
u 

ttJ-- lj- Sitlfi l IJ •SI I 
fN·7f !./11?1 l�'. 'l.J ,I 
-r B .  $" / l(�'t1 - · 

flped �a: "/ ��y iS'J./!'"1 � � ,-:'�' . .  · ' 

�� -. . 
• , �--k't'.,.... r.' r--· ....... . 

•. ushed by (Stgnatvre} 

w Name 

Ul < SAMPLE LOCATION a: C) . 

3 7� ·  J '1 ,.  
Lj,5:· �� J' 

i R l l:.) i5L ;-\J' ,'i(-

Date/Time Agent o!: 

.J 1�t 1· 1 ::s Y<" 
Date/Time Agent of: 

··-

NO 
OF 

CON-
TAINERS 

3--.J . 
a ... . · '· 

:/. 

I A / l  
1!11J•Siled by (Signature} Date/Tome 

!.:1 Name I 
,.., !Signature} 

I I I I I 

: Received ' t.otrz A./2-tS,gnatvlef/i.&.-:iJL {.. �---

�m, C: " , r;:::;-:;'7 ,..::e .... .h ... ·�----(. S.ftllpiets Name (Print} V'f 

• • I I 
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���ADDITIONAL REQUIREMENTS 
.1."1: i' 0' "' R � J' .-!' J (J q ..:o; � Q (l;/ .,; Q ,:) . 

[ /  I f r ( o+l""_,..-� H�A"' 'vn./�..,.q. a." ...... : ... """' -

!j I I I 1/ 

.; 

Rec'cl. by {Stgnatvre} DateiTime Agent ol; 

Prinled Name I 
Rec:'d. by (Stgnatvre} DatefTime Agent of: 

Ptinted Name I 
Date/Tome 

f5r I ,"]'�r Remarks: /C L � � t-'YS <'!"!_r·-q _, 

H·•.A . (. h"�·IA'l\.,·,.,·1'-"- {:; __ .. t t. ,.. iv (J.� 1,1'.,_�1 
I I 

�'A � . rVd�<,'i;c:J;../ r. '.>t-,. >: s �"": .Y  . .Jc;"'"""/1�·. r..: .. -,J"'- ft.'�, ;,-;f!,-1'.;- � :i 6  i 

I I I I I I I �  �t.J--..�" I 
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�lENT NAME. OF I 
1 , PE.. r.c. caN· 

' 
TAINERS 

' 1  SAMPLE 
I I.O. NO. DATE TIME 2 < ll. l tD 0 a: 

u 0 
SAMPLE LOCA T!ON 

tlltk;�I�A -vll.t.�s.4 1 2 0 • .;l ::t J' 4 
I /Jih'-s I L;j� if II  J :S'� "'" 3 7 ... :JLI " Jf 
i 

ANALYSIS 77 REMARKS 

ADDITIONAL REQUIREMENTS 

ill vJrr ill II 171 I u+kei'.S : J.leY . .. C/,ro�.-..H..,. 
!.. 71 J,fJII I 17 
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i. 1' 

r t 
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� 
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·-

-� 

�ipped Via: 
� 

Datei'Time Agent of: 

4/:LL/ 11 : .s<J.rt, R .o. c.,,,,. Rc. P,c. , 

Rec·d. by (Stgnature) 

Printed Name 

;·��,,:�·::' ,, j,;"jJ .r=:tt';;}[·l_ Aec'd. by (Stgnature) 

Printed Name 

•nquished by (Signature} Date/Time 

.-ed Name I 
)IJIItpler (Stgnature} � 

;;;;-di--nAr //k -1.7 

I I I I I 

Receivedlor Laboratory by: 
(Signature! 
Printed Name 

Samplerc Name (Print) 

>7� $ / 7  /0-A. 
I I I I 

DateiTime 

I 

I I 

Remarks: 

I 

DatefTime Agent of: 

I 
Date/Time Agent of: 

I 
T c L rQ r a  V""'\. -c: re\l's 
r I e 'l(' • � C l ,  " ' - �-­

fi  · .. ....__ e 

_I • I 

;).. LJ I 
, . ., f', 
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j, ../J. :- �  / 
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; 10. NO. DATE TIME 
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, �  0 
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NO. 
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TAINERS 

�%:� T � � --�-- � -- ��-- -�- �-� 
� 0 � � 

� '<f'  � t!J �  $ if. l g'h%� � I t # $ p! ADDITIONAL REQUI REMENTS 
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t .u - - 1 vv• i '·�"'"' : .,.. v / ,�- .;; � ..4 i [.... 
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I!Eilnqutshed by fStgnarureJ 
'lmted Name 

Datetme �:.�7:�!�:
e

Labo�tory bY:-- Date, Tome� Re=rkL F V' -� '_: : L·( �::... 
I . 
t ! . . ;ampler IS� - / -:A_ Samplers N=-71) 

3 � I �. ; ) 
/.h?J;-7.-?t!"/ p:Y « p/"?L /.h.Ul/l=r s L r<Y--� _' ------------------' 

I I I I I I I I I I I I I I I I I I 

\.... :...... ;' \ :  '- ' l  �- ... ; :'·\ 
_., 

I 



• 

• 

• 

• 

• APPEND IX D 
MON I TOR I NG WELL CONSTRUCT I ON REPORTS 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

-



• 

• 

• 

• 

-

• 

• 

• 

• 

• 

• 

• 

• 

• 

M•;:d T O R  WH L CONS TRUCT ION R£PORT 

S i te -�.iTf3o f:&..S.c:rR.oP .. An""(; ,uiiC. 
i o ! �  1 Depth '{6. S Surface E l ev .  q]. !7 

We 1 1  No . __.;t>\..:.w.-...--=---­

Top Ri ser E l e v .  9185 
·,.· H e r  l e ve l s ( Depth ,· Date , Time) _ .... a.,.sliiiO'I.IISc..'--- Da te I nstal l ed "�.b' /a9 

� i s e r �  D i a .  2 '' 
S c reen : O h .  2 .,  
::> r o t . Csg : D i a . , .. 

Ma teri al -�'�"'�c __ Materi al -..;'..:."�e __ 
Materi al s-ra.t&-_______ 

SCHEMATIC 

length 3 ' ' 
length 10' 
length ' Nla 

Slot S i ze ! O ih ; / 

C�ents --------�--------------------------------------------------------

Dr i l l e r  t:1 rc 
&to 1 oght _-r.�.i.IF�o-.• ___ ;;,_ __ _ 
E n g i neer 8 . o .  (C•I{• 
1e c h n 1 c a l.�P e�r�s•o-n�C�.��-. �-c-tJ.-__ -_-. 7,--� 

.. 

Surface Sea l  Type ,..,.r,_,.,, 
C I ftl I Ill'( 

Su 1 Type •• ,.,r.,,,._ 
tlft"m 

.. 

Sand Pack Type/She ..._ __ 
M 9}! If Aft. I • 

OEC Inspector C. A ndtr.un 

,J,. Prot . Csg 1ttckup 
11/f, Riser stt ckup 

Grouttd Surface 

2 1 Bottom Surface Sea 1 

Grout Type ISNro1111t 
SL111tR.Y 

3.2.5 1 Top Sea 1 

3��' Top Sattd Pack 

''·'' Top Screen 

lff,5 1 1ott• Screen 

'1201 Bott011. Sump/\lell po1nt 

¥7.5' Total Oepth of Bori ng 
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.. t�1; �1 ! T OR WELL CONS TRUCT ION REPORT 
S i t e -�2J]So fL-iC.TMoPL.\Tlfli, t!IIC 
io : a  1 De p th _ _.'1"""'7-' __ Surface El ev. 9 7, 7l 
i.'H e r  leve l s  ( Depth • Da te . Time) _3x....&.9_' ___ _ 

We l l  No . tr\vJ - k 
Top Ri ser El ev. q 1. o q 
Date Instal led ft(2 Z/B9 

R i s e r :  D f a . 2 '' 
S c re e n : 01 a .  2 '' 

Ma terial fv c 
Materia 1 --'!,:"':.,�c:--

Length S '· S ' 
Length 'P' Slot S i ze ..!....!!_: ; I  

;:> r o t .  C s g :  O i a .  a ,. · Ma teria 1 sr&f:L-_____ Length � IJ /4 
SCHEMATIC 

CMments --------------------------------------------------------�--
Dri l 1 e r  _.1:1:.;,;...�of.=.C...._ ____ _ 

&eo 1 og1 st _-r.�·;..:f�o.;." ""'!""�-----
E n g i neer 1t . i) . G.ol(f 
T e c hni c a l  Per son c. 1-Ao.rt.J_.'..t;!"' ... 

Surfa c e  Se a 1 Type !'o�r�.�t"P 
Clttll/ll'f 

Se a 1 Type ,.,.,ro,,, .. 
Pflk•IIB 

Sand Pack Type/Size __ _ 
M (){! te! tit. I 

. . . - . 
.· · - · . · . - : · - . . .  . . - . . . - · . 

. . . . . . . . . .
. · .: . . : 

DEC Inspector C · A nc/fntn 

� Prot. Csg stickup 

11/A Ri ser s t i ckup 

Ground Surface 
I 2 Bottom Surface Sea l 

Grout Type seNro""'� 
St. ll/l�Y 

3 2 Top Seal 

..1§_ Top Sand Pack 

3 7 Top Sc reen 

...!iJ._ lottoaa Screen 

'17. 5 lottOII. Sl.llftP/Wel l po i nt 

1/8 Total Depth of Bori ng 
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Ml.;td TOR WE l L  CONSTRUCT ION RE PORT 

S i U ...!&..rt!o f'-£CT(o PU\nN6-. ttiC We1 1  No . ft\v.J - 3 

ioa 1 Depth '1'11 Surface E l ev. 'f7. 98 Top Ri ser E l e v .  91. 96' 
Date I nsta1 1 ed 'I /2,/89 •a te r Leve l s ( Depth• Da te , Time) -· _.,3..,8 .... 5&..-' --

� i s e r �  D i a .  2'' 
S- c reen : 01 & .  2 '' 
? ro t . Csg : 0 1 a .  , .. 

Ma tert al -�'�"-!-c __ 
Ma tert a 1 -�"oo!o"'�c.�­
Ha tert a 1 _s;;;;.,. ... t:_t_ ... __ 

Length 3 ' .  S' 
length 10' Sl ot S f re I 0 rn ;  I 
length : .N)A 

SCHFMAT U '  ------

COC!IDents ------------------------------------------------------------
Dr 1 1 1 er -��r ... c.__ ____ _ 
&eo 1 ogf s  t _.,.-.-.....,;· fi.iio-..c ..... iiiiliii-.. __ _ 
En g i neer A . £> .  (jol'; 
Tec hn ica  1 Person �(/I.Ctl-� .. ..,.-

Su rface Sea 1 Type �•.trUt!£ 
CIJOII#T 

Sea 1 Type ••"'ro111,,. 

ffi..l-1-M'!I 

• 

Sand Pack Type/Size __ _ 
C:2 Dj! (4 v.. ' 

.. 

- ... . .  -� - · · • v  

. . -. . .  
.· · - · .  
. --- . . 
. : - .. 

- · . 
· . - * . 

DEC Inspector C. A ndtrstn 

,J,. Prot . Csg s t i c kup 

11/A Rf ser s t1ckup 

Ground Surface 

2 1 Bottom Surface Sea 1 

Grout Type ISNrD"''4 
SLv(!R.Y 

I 
32 Top Sea l 

3f1 Top Sand Pack 

'17' -�;;...;..- Top Screen 

J./.11 Bottom Screen 

A/1.5 ' Bott0111. Sump/Wel l potnt 

'18 Total Depth of Borfng 
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M•;�; ! T O R  W E L L  CONS TRUCT ION REPORT 

i o a  1 Depth _ _.1/. .. 8:...'-- Surface E l ev .  96 .8'/ 
i'He r leve l s  (Deptht'  Da te , T!me) -· .....li3�S"''"'5 ___ _ 

Wel l No . t'\W - /..f 
Top Riser E l e v .  Cf6. 7l 

Da te I nsta l l ed I{ /zq /8'1 

i U s e r :  
S c re e n :  
;J rot . C s g : 

D i a . 
D h .  
Di a .  

2 ' ' 
2 ., 
' ,. 

Material -�,...,�c __ 
Ha teri a l -�'�" �c. �­
Ma teri a l  .......;S;;:..,.;..;;�>;..;.•.;...'-__ 

Length .32. 5 '  
Length I O '  
Length . ,viA 

Sl ot S f ze I o ,.. ; I 

--� -- -- -�- SCHEMATIC 
c�ents ------------------------------------------------------------------
Dr i l l er _,J1�r,.c _____ _ 
&eo 1 ogf st _r.�·�f�o.-." __.,;;;;;,;;;.._ __ _ 
E n g i neer P. . iJ . (C�alt; 
iechn 1 c a 1  Per son -��ctJ�.-

. .. 

S u r face Sea l Type J-•�trl.ttllfl 
Cl/fttiA'( 

Su 1 Type ••"'r/)"''• · 
P'"'"� 

S a nd Pack Type/S he __ _ 
M DB IG ,Y., I 

. ..  .- . .  
•· · - · .  

. - . .  
. : -- : . . - . 

.. . ..... · . 

DEC Inspector C.  A ndtr.un 

N/� Prot . Csg stickup 

11/A Rf ser stickup 

Ground Surface 

2 1 Bottom Surface Sea 1 

Grout Type 8SNro�llrt 
s,,.ll�r 

33 • Top Seal 

''' Top Sand Pack 
I � 1 Top Screen 

f11 Botto. Screen 

'Y7.i'Bottc.. SUIIP/Wel lpoint 

...Ji:.. Total Depth of Boring 
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t� 'J �d T u R  WE L L  CONSTRUCT ION REPORT 

We l l No . fi\W - 5 
i o a  1 Dep t h  , '/Z 1 Surt'ace E l ev .  28. 9/ 
�' a ':. e r  leve l s  ( De pt h , ·  Da te . Time) __ 3-.....f_' __ _ 

Top R i ser E1ev .  

Da te I nstal l ed 

q z. t? 
'i(21f/8Cj 

: u s e r :  O i a . S c r e e n :  O h .  
� r o t . C s g : 0 1 a .  

2 '' Materi al '" c 
2 "  • Ma ter i a l  -�,�..,'":'c--
. · r z' .. Ma terial ST�:r:�.o -=-------

SCHEMATIC 

length 
length 
length 

J ' V;a. 
t O '  Sl ot S he I o "" ; I 

!{(A : 

C�ents ..... --.--.------
�

--.......... -------. ..... ------------------.......... ----..... ----��--
Dr 1 1  1 er _.J:!�r.,.c..._ ____ _ 
&eo 1 og 1 s  t _1".�·-f�o.-..c __. .... ..._ __ _ 
E n  9 i neer P. . o .  G-od(• 
Techn 1 c a 1  Person ��t�---�� 

Su rf'tce Sea 1 Type I'•A1'A.�tlfp 
CIJAIIN'( 

Sea 1 Type ••"'ro11,,., 

DEC Inspector C. A ndtr.un 

N/,. Prot . Csg sti ckup 

11/A R i ser stickup 

Ground Surface 
I 

2 Bottom Surface Sea l 

Grout Type ISN ro,,rt 
SL v/l.fl.'( 

• _.ee����-��------
33 ' Top Seal 

• 

• 

• 

• 

-

Sa nd Pack Type/S ize --­
Mga,e tl •. c 

· . - · . . · · - · .  
. - . . 
. : -

. . -- · . . . - · . . 
. .  

. .  
. . . . . . . . . . . . 

. . . . .. 

3 f5'Top Sand Pack 

�7' ...;:J;...�_r.- Top Screen 

';/7 Bottom Screen 

'17. '  Bot tOll. Sump/Wel l po1 nt 

'18.0 Total Depth of Boring 
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