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Executive Summary

Through numerous regulatory and operational programs Nassau County has L,
demonstrated a deep commitment to the protection of our water resources. One
important area of protection is the identification of contaminated aquifer segments
which pose a threat to the public water supply. The County Executive, cognizant of
the importance of identifying sources of groundwater contamination, authorized in
January 1988 the County Departments of Health and Public Works to jointly
investigate potential contaminated aquifer segments and prepare technical reports
identifying areas of contamination that require remedial action. The first product
of this joint program and the subject of this report was the investigation of
groundwater contamination by volatile organic chemicals (VOC’s) associated with the
Sea Cliff Avenue industrial zone in the City of Glen Cove.

The need for a more detailed study within the City of Glen Cove was based upon
the detection of significant levels of volatile organic chemicals in existing
monitoring, industrial, and public supply wells. This contamination caused the
1977 closure of three public supply wells owned by the City of Glen Cove at the
Carney Street well field due to VOC levels exceeding New York State Department of
Health drinking water guidelines. Additionally, this contamination could
potentially affect other City of Glen Cove and Sea Cliff Water Company public
supply wells.

A two-phased study approach was utilized to identify the areal and vertical
extent of the groundwater contamination. Phase One involved the review of all
existing water quality, hydrogeologic, well construction, and industrial chemical
survey data. Thirteen (13) Phase One groundwater monitoring wells were installed
based upon the results of this review. Phase Two involved the assessment of the
Phase One water gquality and hydrogeologic data, and included the installation of

seven (7) additional monitoring wells to further define the three-dimensional



extent of the groundwater plume as well as potential source areas.

The industrial chemical profile noted that primary contaminants detected in
the groundwater at the study area are common to those reported in the industrial
chemical survey and predominantly include tetrachloroethylene, trichloroethvlene,
and 1,1,1-trichloroethane. Tetrachloroethylene was the VOC compound detected at the
highest concentration of 3,700 micrograms/Liter (ug/L) followed by

trichloroethylene at 500 ug/L. Lower levels of 1,1,l-trichloroethane were also
detected as well as other chlorinated compounds, most notably cis-1,2-
dichloroethylene, 1l,l-dichloroethane and vinyl chloride, which represent potential
breakdown compounds from tetrachlorethylene and trichloroethylene.

The findings of this investigation have identified a groundwater contamir:..on
plume of VOC’'s emanating from the Sea Cliff Avenue industrial zone extending from
the water table to the base of the upper glacial aquifer. The water table portion
of the plume bifurcates away from the source area (Sea Cliff Avenue industrial
zone) moving westerly and northerly and has traveled a minimum of 2,400 ft. in
each direction. The highest level of total VOC contamination in this plume ranges

up to 5,500 ug/L immediately to the north of the Sea Cliff Avenue industrial -one
at the Carney Street well field.

The deep upper glacial portion of the plume extends to the base of the upper
glacial aquifer at the source area and at the furthest downgradient well. The plume
has moved northwesterly with the groundwater flow a minimum distance of 2,400 ft.
from the source area. Total VOC levels range from 698 vz/L in the vicinity of the
source area to 79 ug/L at the downgradient fringe of ti:. plume.

It should be noted that localized industrial pumpage at the Sea Cliff Avenue
industrial zone, has caused groundwater contaminants to move vertically downward
into the deep industrial supply wells where it is subsequently reintroduced back

into the aquifer through diffusion wells set at various depths. This pumpage and



diffusion, in conjunction with the natural groundwater flow and contaminant
advection, has caused the contamination to be spread throughout the aquifer at the
source area and in the downgradient direction. These pumpage and diffusion impacts
must be studied in more detail before any remedial measures can be accurately
assessed.

It is recommended that this study be provided to the New York State Department
of Environmental Conservation for review and regulatory action. In addition, site
specific investigative work must be performed at the present or former industrial
locations where VOC's were or are stored to better define contaminant source areas.
These future studies also must address potential impacts from the Sea Cliff Avenue
industrial zone contaminant plume on receptors such as public supply wells 9334

(City of Glen Cove, Kelly Street) and 7857 (Sea Cliff Water Company).






1.0 INTRODUCTION
1.1 Background L,

In January of 1988, the Nassau County Department of Health (NCDH) entered into
a cooperative agreement with the Nassau County Department of Public Works (NCDPW)
to perform detailed investigations of groundwater contamination in the City of Glen
Cove and the Village of Lake Success, as recommended in a prior NCDH report
identifying several areas in need of further water quality study. Further i
investigation in Lake Success was subsequently postponed pending the results of a
current study in the area being performed by consultants to the Unisys Corporation.
The investigation of groundwater contamination by volatile organic chemicals
(VOC's) associated with the Sea Cliff Avenue industrial zone in the City of Glen
Cove is the subject of this report.

The need for a more detailed study within the City of Glen Cove was based upon
the detection of significant levels of volatile organic chemicals in existing
monitoring, industrial, and public water supply wells. This contamination caused
the 1977 closure of three public supply wells owned by the City of Glen Cove.

These wells, located at the Carney Street well field were closed due to VOC levels
exceeding New York State Department of Health drinking water guidelines. This
contamination could potentially affect other City of Glen Cove and Sea Cliff Water

Company public supply wells.

This investigation was jointly funded and administered by NCDH and NCDPW.

1.2 Purpose and Scope

The purpose of this study was to identify the areal and vertical extent of
groundwater contamination by volatile organic chemicals at the Sea Cliff Avenue
industrial zone in the City of Glen Cove by performing a subsurface investigation
in the vicinity of the Carney Street well field. Based on the results of the
investigation, potential sources of contamination are identified and

1



recommendations are made regarding methods to manage the contaminated aquifer
segment.

The scope of this investigation was comprised of the following tasks:

o Review of available data on the location, construction, and water quality
of existing monitoring, industrial, and public supply wells in the study
area.

o Research of existing reports, records, and data to determine regional
hydrogeology.

o Review of NCDH records to determine the storage, use and disposal of
industrial chemicals and chemical waste products by local industries. o
Investigation of the location of other potential sources of groundwater
contamination in the area including landfills, chemical and petroleum
spills.

o Analysis of existing data, development and implementation of a subsurface
investigatior. -:. groundwater cc amination.

o Development of specifications and locations for monitoring well
installations to be completed by a well drilling firm under contract to
NCDPW.

o Sampling of newly installed and existing wells to determine water quality.

o Development of water level and volatile organic chemical concentration
contour maps.

o Evaluation of water quality, determine extent of contamination and evaluate
possible source areas within the study area.

o Development of groundwater flow maps and geologic profiles to determine
potential contaminant pathways.

o Report preparation on the investigation methodology and findings including
recommendations for technical procedures regarding management of the

2



contaminated 7 :ifer segment.
1.3 Study Approach

A two-phased study approach was utilized to identify the areal and vertical
extent of groundwater contamination at the Sea Cliff Avenue industrial zone in the
City of Glen Cove.

Phase One involved the review of all existing water quality, hydrogeologic,
well construction, industrial survey and other pertinent information. Thirteen
(13) Phase One groundwater monitoring wells were installed around the Sea Cliff
Avenue industrial zone based upon the results of this review. Phase Two involved
the assessment of the Phase One water quality and hydrogeologic data, and included
the installion of seven (7) additional Phase Two wells to further define the three-
dimensional extent of the groundwater contamination plume as well as potential
source areaﬁ.

1.4 Study Area

The study area desigrated for this investigation encompasses approximately
three square miles of the northeast corner of the Town of Oyster Bay, Nassau
County, New York, including the southern portion of the City of Glen Cove, the
northern portion of the Village of Glen Head, and small portions of the Villag.s of
Sea Cliff and 0ld Brookville (see Figure 1-1).This area was selected to encompass a
one-mile radius surrounding the Carney Street well field and to provide a judicious
base from which existing land use and water quality information could be collected
for analysis.

Water service within the study area is supplied by public supply wells
operated by the City of Glen Cove, the Jericho Water District, and the Sea Cliff
Water Company. Public sanitary sewering has been provided within the City of Glen
Cove since the 1920's, with most areas sewered by the 1950's. Areas outside of the
City rely on individual septic systems for waste dispo:al.

3
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Stormwater runoff in the study area is collected by underground drainage pipes
and structures for transport to recharge basins. Installation of this system began -
in the 1920's and has continued to date with additional drainage networks being
installed as required for new developments, road improvements, or to correct
existing problem areas. The project study area is served by seven (7) stormwater
recharge basins. Discharge of stormwater from the Sea Cliff Avenue industrial area
is to either Nassau County recharge basin #469 or to Glen Cove Creek, which runs i
directly through the area’s center. Recharge basin #469 has accepted stormwater
discharges since 1940 while the remaining basins in the area were installed between
1940 and 1952.
There are no active municipal or private landfills within the study area, f.
however, a municipal landfill located at the northwestern extreme of the study area
on Morris Avenue was operated by the City of Glen Cove until approximately 1970.
This landfill accepted all types of refuse and trash, including incinerator ash and
agricultural wastes. The landfill has been capped and is currently a recreational .
area.
The study area features a surface topography which has been formed by the
process of glacial r- =ssion (see Figure 1-2). Prominent landforms include glacial
kames (conical hills deposited in contact with ice), kettles (depressions) and
valleys. A north-to-south valley runs through the heart of the study area,
featuring elevations of approximately 66 ft. at the Glen Head Country Club, 54 ft.
at the Sea Cliff Avenue industrial area and dropping northward to approximately 42
ft. at the arterial highway railroad overpass. Glen Cove Creek occupies this
valley. A large kame rises to approximately 175 ft. above sea level (asl) at the
Glen Head Country Club, with Glen Cove Creek to the east. Kamic topographic highs
exist =o the east and west of the Sea Cliff Avenue industrial zone, rising to
appro-imately 180 and 170 ft. asl, respectively.
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1.5 Regional Hydrogeology

The regional geologic formations of the northern part of the Town of Oyster Bay
as described by Kilburn and Krulikas (USGS, 1987) are composed of unconsolidated
glacial deposits of Pleistocene age, and coastal plain deposits of continental and
marine origin of Cretaceous age. The unconsolidated deposits consist of gravel,
sand, silt and clay underlain by bedrock of Lower Paleozoic and/or Precambrian age,
which forms the base of the groundwater reservoir.

Figures 1-3 and 1-4 are regional geologic north-to-south and east-to-we--
cross-sections through the study area (see Figure 1-5 for cross section lc us).
The crystalline bedrock, generally consisting of schist and gneiss, featur:
gentle southeasterly dipping weathered surface. Overlying the bedrock is the Lloyd
Sand member (Lloyd aquifer) of the Raritan Formation of Late Cretaceous age. This
formation consists of discontinuous beds of gravel, sand, sandy clay, silt and clay
and lies roughly paraliel to the bedrock surface. The clay member of the Raritan
Formation (Raritan Clay) overlies the Lloyd aquifer and consists of clay with
varying amounts of silt and sand. The Raritan Clay confines groundwater in the
underlying Lloyd aquifer.

The Matawan Group-Magothy Formation undifferentiated (Magothy aquifer) overlies
the Raritan Clay. The Magothy Formation consists of discontinuous beds and lenses
of fine to coarse sand and gravel with interstitial clay. The top of the Magothy
is not planar, unlike the surfaces of the underlying units. The Magothy surface
was deeply eroded during Tertiary time. The surface was ice shoved and probably
eroded again during the Pleistocene. In portions of the northern part of the Town
of Oyster Bay the Raritan Clay and the Magothy Formation have been completely
removed and replaced with younger materials during the Pleistocene. In these

areas, the Port Washington aquifer and the Port Washington confining unit were

deposited.
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The Port Washington aquifer is a sequence of deposits of Pleistocene and/or
Late Cretaceous age. These beds consist of sand, sand and gravel, and varying
amounts of interbedded clay, silt and sandy clay. The beds of the Port Washington
aquifer form part of the valley fill in the channels cut into the Cretaceous
deposits by the glaciers. The Port Washington aquifer and the Lloyd aquifer are
apparently hydraulically connected at the study area.

The Port Washington confining unit, which also forms part of the valley fill,
is a sequence of deposits of Pleistocene or Late Cretaceous to Holocene? age that
locally lies above the Port Washington aquifer or overlaps the local Cretaceous
deposits. This unit consists mainly of clay and silt, with scattered lenses of
sand or sand and gravel. This unit may include or consist of erosional remnants of
the Raritan Clay.

The surface of the ¥ort Washington confining unit features topographic highs
and buried valleys into which the Upper glacial aguifer was deposited. Northwest
of the Sea Cliff Avenue industrial zone the buried valley of the Port Washington
confining unit features a northwesterly to southeasterly trending axis. The
apparent deepest elevation of the buried valley is -150 ft. below sea level with
the valley walls rising to sea level on each side (see Figure 1-5). It is noted
that the regional horizontal groundwater flow direction in the upper glacial
aquifer is towards the northwest at the study site, paralleling the valley axis
(see Figure 1-6). For this study, the surface of the Port Washington confining
unit will represent the base of the aquifer.

The uppermost formation consists of glacial deposits of Late Tleistocene age
(upper glacial aquifer). These deposits consist of beds of fine to coarse
stratified sand and gravel, but also contain thin discontinuous beds of silt, clay
and tills. The upper glacial aquifer overlies the Port Washington confining unit
and contains the water table. Table 1-1 shows the approximate surface elevations

6
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TABLE 1-1
INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

REGIONAL GEOLOGIC FORMATIONS

APPROXIMATE FORMATION APPROXIMATE
FORMATION SURFACE ELEVATION FORMATION
NAME RELATIVE TO SEA LEVEL THICKNESS
(FT) (FT)
Upper Glacial Aquifer 50 to 165 150 to 300
Port Washington
Confining Unit -50 to -150 100 to 150
Port Washington
Aquiter -250 ) 50
Lioyd Aquiter -300 170
Bedrock -470 -




and thicknesses of the regional geologic formations at the study area.
6 Water Qual:.

A groundwater quality database of the Sea Cliff Avenue area has been developed
since 1977. This was accomplished through the routine sampling by the County
Departments of Health and Public Works of industrial, public water supply and
groundwater monitoring wells. The primary wells of interest include industrial
supply wells 2316, 6579, 7427, 8224 and 8887, and restricted City of Glen Cove
public supply wells 3466,8326 and 8327. Please refer to Section 1.9 for details
relative to the well owners, well construction and individual well locations.

Table 1-2 is a historic water quality summary of the wells in the vicinity of
Sea Cliff Avenue, and includes data collected through early 1988. As indicated in
this table, trichloroethylene and tetrachloroethylene, common industrial solvents,
were the two primary volatile organic compounds detected in both the industrial and
public supply wells. Additional compounds include 1,1,1-trichloroethane, 1,1-
dichloroethane and 1,1-dichloroethylene. Sporadic low levels of
trichlorofluoroethane, chloroform and benzene were also detected.

Table 1-3 is a summary of the recent water quality sampling from mid 1988
through 1989. Generally, the types and levels of organic compounds are similar to
those detected in the historic sampling, however, concentations of 1,1-
dichloroethylene and total cis-and trans-dichloroethylene (potential breakdown
compounds from trichloroethyene and tetrachloroethylene) are higher than previously
detected. Appendix G encloses the full historical water quality statistical

summary and the recent sampling results.



TABLE 1-2

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

HISTORICAL WATER QUALITY SUMMARY (1977 - 1988)
SEA CLIFF AVENUE VICINITY

INDUSTRIAL SUPPLY WELLS (7427, 8224, 8887, 6579 AND 2316)

r CONCENTRATIONS
| MINIMUM AND MAXIMUM
COMPOUND (ug/l) |
| 1977-1950 | 1981-1984 | 1985 - 1988
Trichloroethylene i 5 - 600 40 - 160 3 - 1900*
Tetrachloroethylene ! 3-24 4-16 2-14
1,1,1-Trichloroethane 2-98 1-19 2-11
1,1-Dichloroethane - 8-25 7-28
1,1-Dichloroethylene - 1-6 - B
CARNEY STREET PUBLIC SUPPLY WELLS (3466, 8326, AND 8327)
CONCENTRATIONS ;
MINIMUM AND MAXIMUM (
COMPOUND (ug!l) B
1977 -1980 |  1981-1984 |  1985-1988 |
| Trichloroethylene | 1-300 1-380 93-690
|
Tetrachloroethylene \ 2-378 1-64 7-46
I
1.1,1-Trichloroethane } 1-20 2-18 2-14 ?
1,1-Dichlorosthane | - 11-16 7-12 ’
| 1,1-Dichloroethylene | - 1-3 1-3 \
|
Trichlorotiuoroethane ] 4-22 3 6 |
| ; |
Chiorotorm ** | 1-20 - 2 \
Benzene ‘ - 4 - }
i J

* Well 6579 reported one reading of 1900 ug/l.

** Chiorotorm may be due to laboratory procedures.

See Section 1-9 for Well Owners, Construction information and Well Location.
Refer to Appendix G for complete water quality tables.
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TABLE 1-3

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CiTY OF GLEN COVE
NASSAU COUNTY, NEW YORK

RECENT WATER QUALITY SUMMARY (1988 - 1989)

SEA CLIFF AVENUE VICINITY
INDUSTRIAL SUPPLY WELLS (7427, 8224, 8887 AND 2316)
' | CONCENTRATIONS
! MINIMUM AND MAXIMUM
! COMPOUND (ugh)
Trichloroethylene 16 - 260
Tetrachloroethylene 2-21
1,1.1-Trichlorosthane 2-1
1,1-Dichioroethane 1-28
} C & T-1,2-Dichioroethyiene 28 - 210
Chloroform 5-11
Vinyl Chloride 8 J

CARNEY STREET PUBLIC SUPPLY WELLS (3466, 8326, AND 8327)

I v CONCENTRATIONS
MINIMUM AND MAXIMUM
COMPOUND {ughl)

Trichioroethylene 210 - 580
Tetrachloroethylene 13 - 46
1,1,1=-Trichloroethane 3-6

I'1,1-Dichloroethane 4-10

{ C & T~1,2-Dichloroethylene J 100 - 280

NCDPW MONITORING WELL G-4 (1152)

L T CONCENTRATIONS

‘ MINIMUM AND MAXIMUM |
]‘ COMPOQUND (uglt) 4:
i Trichioroethyiene ’ 2
| | i
i Tetrachloroethylene 57 - 190 :
1 1,1,1-Trichloroethane | 1

Cis 1,2-Dichloroethylene J 2

Well 6579 restricted for drinking in 1977

See Section 1-9 for Well Owners, Construction Information and Well Location

Retfer to Appendix G for complete water quality tables



1.7 Land Use

The primary land uses within the study area shown in Figure 1-1 are
residential, commercial, industrial, institutional, and open space/recreational.

Residential development, which accounts for the greatest portion of land use
in the study area, is mainly low to medium density with two to four units per acre.
Primary residential development occurs southwest, west, northeast, and northwest of
the Sea Cliff Avenue/Carney Street well field area. Commercial activity exists
along Cedar Swamp Road and Glen Street. A high concentration of commercial
development exists within the downtown business district, between Glen Street and
the Glen Cove Arterial Highway.

Industrial facilit.--s are generally concentrated along Sea Cliff Avenue, thch
runs east to west approximately 1000 ft. south of the Carney Street well field.
Additional industrial activity is located in the northeast section of the study
area along Glen Cove Creek.

Institutional development (primarily schools and churches) is scattered
throughout the study area within residential areas and along commercial axes. The
Glen Head Country Club, located south of the Sea Cliff Avenue industrial area,
accounts for the majority of open space/recreational land use. A City of Glen Cove
park, whose access is off of Leech Circle South, is located immediately northwest
of the Carney Street well field.

1.8 Industrial Profile

An industrial profile was developed for the Sea Cliff Avenue industrial zone
in order to determine potential sources of groundwater contamination through a
historical survey and inventory of chemical usage and storage. The industrial
profile area, shown in Figure 1-7, is located east of the Long Island Railroad,
north of Glen Head Country Club, and south of Elm Avenue. It is comprised of an
assortment of industrial and commercial facilities including electronic and

8
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electrical equipment manufacturing, metal fabrication, automotive repair, furniture
repair, optical and medical goods manufacturing, wholesale and retail trade I
establishments, and a variety of service industries.

The initial profile was completed in 1977 and subsequently updated in 1988 as
part of this study. Over seventy-eight (78) inspections/surveys were conducted at
commercial and industrial sites in the profile area. The profile area includes
fifty-four (54) active and twenty-four (24) inactive sites. Each facility was |
surveyed for chemical usage, storage, and waste disposal methods pract. ' between
1977 and 1988. Interviews =2re conducted by Health Department personnel w.:h
appropriate facility representatives to determine the type of business, number of
employees, sources of water supply, sewage disposal, annual chemical usage, annual
chemical waste generation and waste disposal practices. Surveyed facilities were
grouped according to the Standard Industrial Classification (SIC) code as indicated
on Table 1, enclosed in Appendix A. This table includes the fifty four active
businesses.

A summary of the industrial chemical profile is outlined in Tables 2 and 3 of
topendix A and includes historical information on both active and inactive
facilities. This summary is based upon NCHD -ecords and interviews, information
provided in the "Report on Industrial Waste Survey -City of Glen Cove" by William
F. Cosulich Associates, October 1974, the "Report on Industrial Waste Survey for
the City of Glen Cove" by Sidney B. Bowne and Son, July 1968, and from information
provided by the New York State Department of Environmental Conservation (NYSDEC)
Industrial Chemical Survey (ICS) program. Also enclosed in Appendix A are two NCDH
1977 and 1978 reports discussing the organic contamination of the Carney Street
Well Field.

Figure 1-8, which includes a map and key, locates each of the active
businesses in the industrial profile area. Facilities no longer in business but

9
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FIGURE 1-8 KEY

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

KEY TO STUDY AREA BUSINESS LOCATIONS

Osrow Products/Moonshine Products

Eastern-Bennett Heat Treatment Co.
Hadax Electronics (Doryt Systems)

NO. FACILITY NAME STREET ADDRESS FORMER OCCUPANTS
1 North Hills Electronics Alexander P1 CHIU Technical Corp.
2 Micronics Corp. 7 Alexander Pl Vesuvio Cheese Inc.
3 0din Claims 4 Carney St

(a) 10 Carney St
4 Glen Cove Iron Works 34 Carney St
5 Man Product 100 Carney St
6 Glen Cove Bowl 200 Carney St
7 Rallye Motors 20 Cedar Swamp Rd
8 Mahoney Auto Parts 33 Cedar Swamp Rd
9 M. L Bianconi Funeral Home 62 Cedar Swamp Rd

10 Luyster Motors 70 Cedar Swamp =1

11 ANG’s Service Station 73 Cedar Swamp Rd

12 Angelina Izzo & Sons 3 Gabriel st

13 Romm Art Creations 79 Hazel St GC Fashions Manufacturing

Mattiace Petrochemicals

14 TMBA Energy Cost Control 79 Hazel St

15 Factory Service Parts & Controls 81 Hazel St

16 Long Isiand Video 83 Hazel St

17 Aqua Scooter 85 Hazel St Acco-Bristol Datamaster

18 Shadow Box 85 Hazel St

19 Greenvale Auto Parts 85 Hazel St

20 Max Wiener & Co./Learsi Leather 88 Hazel St

i Photocircuits 90 Hazel St Easter Unlimited

22 Village Laundromat Hazel St/Grove St

23 Joy Edd Trim Shop 1 Sea Cliff Ave

24 Hinkle & Finlayson/Harbor Fuel 0il 10 Sea Cliff Ave

25 Pall Corporation 30 Sea Cliff Ave

26 Photocircuits 31 Sea Cliff Ave

27 August Thomsen Corp. 36 Sea Cliff Ave Glen Components (Div. of Pall)

28 Associated Drapery Equipment 40 Sea Cliff Ave HMS Machine Shop

29 Earl Electric Mfg. 44 Sea Cliff Ave

30 American Best Coffee 44 Sea Cl1iff Ave

31 Lau’s Cabinets 44 Sea Cliff Ave

32 Philip C. Antico Consultants 44 Sea Cl1iff Ave

33 Orobello Inc. 44 Sea Cliff Ave auadraframe

34 One Step Food Supply 44 Sea Cliff Ave Telco Inc.

35 Slater Development Corp. 44 Sea Cliff Ave

36 Slater Electiric 45 Sea Cliff Ave

37 Keyco Inc. 458 © Cliff Ave

38 Zoomar Inc. 55 Cl1iff Ave



INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

KEY TO STUDY AREA BUSINESS LOCATIONS

FIGURE 1-8 KEY

CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

NO. FACILITY NAME __STREET ADDRESS FORMER OCCUPANTS
39 Sun Carting 59 Sea Cliff Ave
40 Sea Cl1iff Coal and Lumber 59 Sea Cliff Ave
41 Epco (Apco) Plastics 59 Sea Cl1iff Ave
42 William 7. Geertseen Landscaping 59 Sea Cl1iff Ave
43 T&D Autobody Works 59 Sea Cliff Ave
44 Tudors Auto Club 59 Sea Cliff Ave Stasi Woodworking Co.
45 F&J Precision Tooling 59 Sea Cliff Ave (stasi Kitchens)
46 R-Tex Decoratives 59 Sea Cliff Ave Raquette Sales
47 Let Byegones Be ] 59 Sea Cl1iff Ave
48 Sea Cliff Auto Radiator 59 Sea C1iff Ave
49 Walter J. Moretto Masonary 59 Sea C1iff Ave
50 Sea Cliff Iron Works 59 Sea Cl1iff Ave
51 Monte Displays 59 Sea Cliff Ave
52 Cove Tennis Center 60 Sea Cliff Ave
53 LI Glass & Mirror (b) 65 Sea Cliff Ave Pall Corp.
54 JC Covino Electiric 3 Second St
NOTE:

(a) This location now 10 Carney St Kolco Canvas Products

an apartment house Carney Street Auto Repair
Rosco Labs
The Olde Cabinet Shop
(b) L1 Glass & Mirror moved 63 Sea Cl1iff Ave Lawrence Mills

to 65 Sea Cl1iff Ave from
this location

Nippon Electric Co.
Pikwhit Industries
Olympic International LTD



which operated at these sites are also noted in the key. Table 1-4 is a summary
from the industrial chemical profile (Appendix A) of those companies in the
vicinity of the Carnmey Street well field who use or have used organic chemicals.

It should be noted that primary contaminants detected in the groundwater at the Sea
Cliff Avenue industrial zone are common to those reported in the industrial profile
and include tetrachloroethylene, trichloroethylene, 1,1,1-trichloroethane, and
their associated potential breakdown products dichloroethylene and dichloroethane.
1.8.1 State Pollution Discharge Elimination System (SPDES) Permits

There are two facilities in the industrial profile area that have had or will

require SPDES permits from the NYSDE~ These facilities are as follows:

1. Slater Electri-, 45 Sea Cliff Avenue - Issued SPDES Permit NY 1016241
effective 1/1/79 through 1/1/84 for the discharge of 360,000 gallons per
day (gpd) of noncontact cooling water from two private wells on site.
Originally the discharge was recharged on-site through one diffusion well.
However, this well failed and three additional diffusion wells were
installed as replacements by January 1981. The permit was deleted by the
NYSDEC on October 31, 1986.
Samples of water before recharge to the diffusion wells were collected by
the NCDH on November 8, 1979, November 10, 1982, July 7, 1984 and January
30, 1986. Copies of 1 analysis results are attached (see Table 4,
Appendix A) and, although these results do not illustrate the presence of
a continous source of contamination, they do indicate that the discharged
water was contaminated on two occasions with organic chemicals. The
contamination in the discharge is consistent with the contamination
detected in the wells used as the source of the cooling water (please see
section 1.6).

2. Photocircuits, 31 Sea Cliff Avenue - Applied in January 1989 for a SPDES

10



TABLE 14

" INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK

INDUSTRIAL CHEMICA. PROFILE - GLEN COVE

ORGANIC CHEMICAL SUMMARY

l[ NAME OF ORGANIC CHEMICALS PRESENT CHEMICAL Wi
| INDUSTRY LOCATION USED STATUS (1) USAGE |
|
]{ HMS Mach e 40 SeaClitf  Possible TCE and Closed in Unknown (2) |
l Shop Avenue PCE 1969 i
l
Pall Corp 30 Sea Cliff PCE, TCE used up to Active ) |
Avenue 1872. Small volumes |
PCE, TCE bought 1987, \
Photocircuits 31 Sea Cliff PCE used in 1956, Active 2)
Avenue switched to 111 TCA
prior to 1966
Micronics 7 Alexander Acetone, Freon, Active Approx. 20
| Place Pride FCA biend gallyr
North Hills Alexander 111 TCAin 1877. Active 75 gallyr
Electric Place Freon in 1978. 275 gailyr
|
Slater 45 Sea Clitf PCE (1977 survey) Active 4500 gall/yr \
| Electric Avenue 111 TCA (1977 Survey) 375 gallyr E
|
Teico Inc. 44 Sea Clift 111 TCA (1977 Survey) M:.edin 110 gallyr \
Avenue 1983 ;
g Zoomar Inc. 55 Sea Cliff  Acetone Active 20 gallyr (2) !
| Avenue Purline Solvent |

B

(1) Refer to Appendix A for description of present status
(2) Retfer to Appendix A.

PCF® - Tetrachloroethylene

T

-- Trichloroethyiene

1. TCA - 1,1,1-Trichloroethane
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permit for discharge of noncontact cooling water from two private wells on
site to ten diffusion wells on-site. The permit with interim and final
discharge limits will be considered by the NYSDEC when an engineering
report is submitted indicating how the facility will meet applicable
discharge standards. The discharge presently is contaminated with organic
chemicals in levels above the allowable standards. The contamination
detected in the discharge is consistent with the contamination detected in
the welis used as the sou: - of the cooling water (please see section
1.6).
1.8.2 Hazardous Waste Sites
There are no existing Federal or State hazardous waste sites located in the
study area. However, in April 1979 the Photocircuits Corp., 31 Sea Cliff Avenue,
was listed by NYSDEC as a known or suspected hazardous waste disposal site but
subsequently eliminated from the list due to insufficient information. 1In
addition, the site was also listed in November 1981 by the United States
Environmental Protection Agency (USEPA) as a Quick Look Hazard System Site - a
"potential®” site which may pose an "actual health or environmental threat" and
which needs to be assessed to determine if a hazardous waste problem exists.
1.8.3 County Permits
There are seven industrial facilities permitted by the NCDH for the storage,
handling and control of toxic and hazardous materials under Nassau County Public
Health Ordinance (NCPHO) Article XI. These facilities include:
1. Luyster Motors, 70 Cedar Swamp Avenue
2. Man Products, 100 Carney Street
3. North Hills Electronics, 1 Alexanc.r Place
4. Pall Corporation, 30 Sea Cliff Avenue
5. Photocircuits, 31 Sea Cliff Avenue

11



6. Rallye Motors, 20 Cedar Swamp Avenue
7. Slater Electric, 45 Sea Cliff Avenue

More specific infc-mation concerning the types of stored chemicals is

presented in the Industrial Chemical Profile (Tables 2 and 3, Appendix A).

1.8.4 Spills

There were a number of reports filed with NCDH concerning spills of petroleum

products/organic chemicals which occurred in the study area.

1.

Photocircuits, 31 Sea Cliff Avenue - On May 24, 1989 a 2C,000 gallon
underground No. 2 fuel oil tank was removed from this site. There were no
visible holes in the tank, but contaminated soil was noted in the vicinity of
the piping. Sixty (60) cubic yards of oil contaminated soil was removed. No
further action was required by the NYSDEC.

Slater Electric; 45 Sea Cliff Avenue - On November 30, 1987, a 10,000 gallon
underground No. 2 fuel oil tank failed a leak test. The tank was abandoned in
place in February 1988 and a monitoring well was installed in November 1988.
No floating oil was detected on the water table. NYSDEC requires the well to

be tes.:=d once each month.

1.9 Existing Wells and Pumpage

Figure 1-9 shows the locations of the existing industrial, monitoring and water

supply wells within an approximate one mile radius of the Sea Cliff Avenue

industrial zone. Table 1-5 shows individual well construction, present status, and

a summary of the 1988 pumpage data as reported to the NYSDEC. 1In 1988, the

Photo: .~cuits Corp. pumped 1.1 million gallons per day (gpd) for non-contact

cooling water purposes and 530,000 gpd for air conditioning during the demand

season. This water is supplied by two supply wells and diffused on-site through 10

diffusion wells. Slater Electric pumped 150,680 gpd in 1988 for non-contact

cooling water purposes and is also diffusing on-site. The Pall Corporation pumped

12
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TABLE 1-5

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

EXISTING PUBLIC SUPPLY, INDUSTRIAL AND MONITORING WELLS

MEASURING SCREEN INTERVAL 1988
WELL POINT ABOVE OR BELOW PUMPAGE
NUM OWNER ELEV. (FT) SEA LEVEL (FT) AQUIFER USE (GPD)
7834 Gien Head CC 150 -21 10 =52 UG  Irrigation
2626 Glen Head CC 75 -109 10 -146 UG Irrigation
8224 Photocircuits 58 —46 to -97 UG Air Cond 530,000
7427 Photocircuits 68 -62 to'-103 UG Ind. Cool 1,137,000
7452 Photocircuits NA 75t0 107°° UG Diffusion
7453 Photocircuits NA 90 to 122°* UG  Diffusion
8028 Photocircuits NA 7210 120°"° UG  Diftusion j
8930 Photocircuits NA 74 to 1256°° UG  Diftusion
8931 Photocircuits NA 74 10 126°° UG  Diffusion
8773 Photocircuits NA 131 to0 182°** UG  Diffusion
10107 Photocircuits NA 105 t0 183°* - ua Ditfusion
8887 Silater Electric 65 -40 to -6 UG Ind. Cool Combined
9612 Siater Electric NA 109 to 134~ * UG Ind. Cool 160,680
9841 Slater Electric NA 96 to121*° UG ind. Cool On Demand
9614 Slater Electric NA 13510 185°"* UG Ditfusion
8892 Siater Electric NA 114 to 159°* UG Diftusion
8987 Slater Electric NA 411072 UG Diffusion ‘,
9615 Slater Electric NA 13510 1856°" UG  Diffusion \
| 9693 Slater Electric NA 135 to 185°° UG  Diffusion !
6579 August Thomsen 57 -73 to -89 UG Restrin 1977
2316 Pall Corp. 75 10-110 | UG  Air Cond 64,000
7183 Pall Corp. NA 3" 042°" UG  Diffusion
7154 Pall Corp. NA 2€t036°" UG  Diffusion ;
71585 Pall Corp. NA 18t027°" UG  Ditfusion |
7919 Pall Corp. NA 152 to 190°** UG Ditfusion
8886 Pall Corp. NA 140 to 180" UG  Diffusion
3466 Glen Cove City &3 -85 to -120 uG PWS Aban *
8326 Gien Cove City 53 —67 t0-112 UG PWS Restr * |
8327 Glen Cove City 83 -65t0-115 UG PWS Aban * [
9334 Gien Cove City 143 ~-100 to =150 M PWS *** ‘
4980 Zoomar Industries NA NA NA NA
11561 NCDPW G-3A 34 -510-9 UG  Monitoring
1152 NCDPW G-4 154 28.51028.5 UG  Monitoring
9115 NCDPW H-4A 145 40 to 35 UG  Monitoring
8716 NCDPW X-84A 47 27 t0 22 UG  Monitoring

NA - Not Available

UG - Upper Glacial

M - Magothy

* - Public Water Supply Well Abandoned or Restricted

** -~ Denotes the total depth of the weli

*** - Well 9334, City of Glen Cove's Kelly Street Well, voluntarily removed
from service in January 1989. Air-stripping treatment being installed.
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64,000 gpd for air conditioning (in season) during the same year, and is also
diffusing on-site. Active wells are routinely sampled as discussed in Section 1.6.
According to and in conjunction with the NYSDEC (section 1.8), the Photocircuits
Corp. is presently designing an industrial cooling water air stripping treatment

system to be utilized prior to diffusion on-site.
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2.0 DESCRIPTICN OF MONITORING AND SAMPLING PROGRAMS
2.1 Monitoring Well Site Selection

A thorough review of all existing hydrogeologic reference material was
conducted to assist in the development of a monitoring well nmetwork to characterize
the three dimensional extent of the groundwater contamination. This included a
review of the hydrogeology as described by Kilburn and Krulikas (USGS, 1987),
existing geologic logs and well construction data (NYSDEC, NCDPW and USGS), the
development of a water table contour map from existing NCDPW groundwater elevation
data, and the review of historic water quality data compiled by the NCDH and NCDPW
monitoring programs. Based upon this data, preliminary well placements were
selected and field confirmed. Monitoring wells were subsequently installed at
county right-of-ways, New York State right-of-ways, and City of Glen Cove property
in a two-phased approach. Thirteen monitoring wells were installed during the
Phase One investigation; seven additional monitoring wells and one well point were
installed during the Phase Two investigation. Due to the presence of overhead
electric wires along the north and south sides of Sea Cliff Avenue, which prevented
safe drilling operations, monitoring wells were not installed in the industrial
zone. However, a shallow-driven well point was constructed along the right-of-way
during Phase Two. The Phase Two wells were installed after assessment of the Phase
One water quality and hydrologic data.

Water table wells and deep well clusters were inczalled to establish the water
table and deep flow regimes, water table and deep groundwater quality and to
quantify vertical groundwater gradients. The deep well screens were set at
elevations comparable to the City of Glen Cove's Carney Street wells or slightly
deeper. These ¢ vations were generally at the base of the upper glacial aquifer
and slightly above the surface of the Port Washington confining unit. The screen
elevation of moni-oring well GC-1D (deep upgradient background well clustered with

14



upgradient water table well GC-1S), was set at the same elevation as the Carney
Street supply wells above the surface of the Port Washington confining unit and
below a locally significant confining unit.
2.2 Drilling Methods

Monitoring wells were installed by Hydro Group, Inc., Hauppauge, NY, utilizing

the hollow stem auger and direct mud rotary drilling methods. A single well point

was driven as part of this study. All drilling was supervised by NCDPW i
hydrogeologists and NCDH personnel. Split spoon soil sample: ~“e generally taken

over twenty foot intervals or at select intervals as directec he hydrog.~logist

(refer to Boring Logs, Appendix B, and Soil Sampling, Section v Drill cuttings

were continuously observed and logged. The hollow stem auger allations L

produced a 12-inch diameter borehole. The direct mud rotary method produced an 8-
inch diametef borehole. The drilling fluid for mud rotary installations was
composed of quick gel bentonite and potable water. Continual air monitoring was
accomplished with either a Century (Foxboro) Model 128 Organic Vapor Analyzer (OVA)
or a HNu photoionization detector (PID).
2.3 Monitoring Well Construction

Table 2-1 is a list of the construction details for the monitoring wells
installed during the study. Figure 2-1 shows the monitoring well locations.
Monitoring wells G~-1S, 2S5, 3S, 4S, 7S, 95 and 10S were drilled by the hollow stem
auger method. All other wells, with the exception of the well point, were drilled
by direct mud rotary methods. All wells were constructed following the NYSDEC's
State Superfund Phase II protocol, as shown in Figure 2-2, however, a’ wells were
set flush to grade. All wells were constructed with Schedule 40 flush joint
threaded NSF approved polyvinyl chloride (PVC) casing with 20 ft. of 0.020 inch
slot NSF approved Schedule 40 PVC well screen. The well screen was packed with #2
Morie gravel to a minimum of two feet above the top of the well screen. A Wyoming
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INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

TABLE 2-1

CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

MONITORING WELL CONSTRUCTION

MEASURING }
POINT  ELEVATION ELEVATION WATER !
ELEVATION TOP BOTTOM  TOTAL ELEVATION DRILLING |
WELL (TOPPVC) SCREEN SCREEN DEPTH  1/17/60  METHOD AQUIFER
GC-18 78.25 59.4 39.4 39 58.69 Auger UG
GC-1D 78.18 -96.6 -116.6 195 58.19 Mud Rotary UG
GC-28 74.80 55.8 35.8 39 §7.44 Auger UG
GC-2D 74.39 -113.9 -133.9 209 55.98 Mud Rotary UG
GC-38 51.98 48.3 28.3 24 47.98 Auger c}
GC-3M £3.94 -39.7 -69.7 114 50.42 Mud Rotary UG
GC-3D 52.48 -127.3 -147.3 200 50.66 Mud Rotary UG
GC-4S 88.44 54.7 34.7 54 54.04 Auger UG
'GC—4D 88.75 -110.9 -130.9 220 54.78 Mud Rotary UG
GC-5S 138.42 53.1 33.1 106 47.40 Mud Rotary UG
GC-8D 138.47 ~95.2 -115.2 254 47.58 Mud Rotary UG
QC-6S 161.73 3.2 12.2 180 48.22 Mud Rotary UG 5
GC-6D 162.02 -92.7 1127 278 47.88 MudRotary UG |
GC-78 120.51 41.2 21.2 100 50.67 Auger UG }
GC-8S 135.13 48.5 28.5 107 49.02 Mud Rotary UG ’
GC-8D 84.44 -74.5 -94.5 189 48.92 Mud Rotary uG
GC-9S 90.27 49.7 29.7 61 46.42 Auger UG l\
GC-10S 76.41 56.5 36.5 40 55.47 Auger ua |
iec-ns 133.49 38.8 18.8 115 51.29 Mud Rotary UG ‘
iGC—HD 133.81 -76.9 -96.9 231 51.60 Mud Rotary UG !
IGC-WP1 59.98 55.0 50.0 10 56.07 Driven uGc |

All measurements in feet az ve or below (-) sea level

Elevations surveyed by NCOPW

UG - Upper Glacial
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DEPARTMENT OF PUBL.IC WORKS
NADIVISION OF SANITATION & WATER SUPPLY/
NASSAU COUNTY, NEW YORK
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bentonite pellet seal, with a minimu -hickness of two feet, was placed above the
gravel pack. The remaining annular space was grouted to the surface with a I
cement/bentonite slurry. A locking cap was installed at the top of each well and |
the well was cemented flush to grade in a bolted valve box. The well point was
constructed of five feet of 0.012 inch slot stainless steel screen coupled to five
feet of galvanized steel pipe. Specific sampling, lithologic and construction
details can be found in the well logs in Appendix B. |
2.4 Well Development

Immediately after construction, all wells were developed b- »>ver pumping
with a submersible pump for a minimum of one hour. The well po.nt was hand surged
and bailed with a stainless steel bailer. Specific well pumping rates and times
are described in the well loés in Appendix B.

2.5 Well Logging

All monitoring wells were logged through a combination of techniques. For both
the hollow stem auger and direct mud rotary drilling methods drill cuttings were
continually logged by the hydrogeologist. Lithologic split spoon soil samples were
generally taken over twenty-foot intervals, or as directed by the hydrogeologist.
The drilling rig's response through the different formations was also noted. In
addition, monitoring wells 1D, 2D, 3D, 4D, 5D, 6D, 8D and 11D were gamma logged
with a Mineral Logging Services Model No. 1501 Gamma Logger. From this data the
geologic well logs and cross-sections were produced. The gamma logs are included
in Appendix C.
2.6 Well Construction QA/QC

Before all well drilling, the drill rig and all down hole drilling equipment
were thoroughly steam cleaned. The split spoon soil rampler was steam cleaned
prior to each boring effort and was washed with Liquii..x and potable water between
sampling efforts. All well development equipment was thoroughly steam cleaned
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before all developing efforts.
7 Wate vels

After well construction, the elevation of the top of the PVC casing was
determined to the nearest hundreth of an inch (mean sea level datum) by a survey
crew from the NCDPW Division of Highways and General Engineering. All water levels
were measured with a chalked steel tape and referenced to the top of the PVC
casing. Water levels were completed prior to each sampling effort to determine the
volume of groundwater to be purged per well. Synoptic water levels were completed
at the wells over a period of approximately two hours for the development of water
elevation maps for both the water table and the deep upper glacial aquifer. (see
Hydrogeology Results, Section 3-2.) Additionally, three benchmarks were established
at concrete culverts along Glen Cove Creek to determine the elevation of the creek
during base flow pefiods. These base flow creek elevations were taken synoptically
with water table measurements.
2.8 Water Quality Sampling

One round of groundwater quality sampling was completed after the installation
of the Phase One wells and two additional rounds were completed after the
installation of the Phase Two wells. Three to five well volumes of groundwater
were purged at each well prior to sampling. During the purging process, the pH,
specific conductance and temperature of the discharging groundwater were monitored
vntil stabilization of these parameters had been attained. Monitoring of well
parameters was completed with a YSI-3500 Water Quality Monitor and a Hanna
Instruments Model 0624-00 pHep-pH electronic gauge. Appendix D encloses the pH,
specific conductance and temperature data for each well for the first sampling
effort.

Sl ging was completed with a Standard Pump Type 14x4FP 1/2 horsepower
submersib.ic pump, a Keck Geophysical Model SP-8l submersible pump or a Homelite
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centrifugal pump, depending on depths to water and well volumes. Well pumps or

intake hoses were set just below the stabi.ized drawdown water level during purging »

to ensure evacuation of all standing water in the well casing. Monitoring wells

1p, 2D, 4D, 5D, 6S, 6D, 7S, 8D, 11S, 11D and G-4 (1152) were purged with the

Standard submersible pump. Monitoring wells 1S, 2S5, 4S, 5S, 8S, 9S and 10§ were

purged with the Keck submersible pump. Monitoring wells 3S, 3M and 3D were purged

with the Homelite centrifugal pump. Well point GC-WPl was hand bailed. ;
Groundwater sampling was completed following USEPA protocol with decontaminated

bottom loading stainless steel bailers. Dedicated nylon rope and dedicated vinyl

gloves were used at each well and subsequently discarded. The stainless steel

bailer and dedicated rope were precluded from making contact with the ground .

surface. Groundwater samples were poured from the bailer into the appropriate

sample bottles in such a way as to minimize agitation and to prevent excessive

aeration. All samples were stored on ice until delivery to the laboratory. Chain

of Custody sampling sheets were maintained for each sampling event and are enclosed .

in Appendix E.

2.9 Soil Sampling -Split Spoon

Subsurface soil sampling was completed with a split barrel (split spoon)
sampler, 2-inch OD, 1-3/8 inch ID, 27-inch long. The spoon sampler was advanced
below either the lead auger or rotary drilling rod and bit into undisturbed
formation with a sliding sampling jar. The sampler was then retrieved and the
sediments were logged by the hydrogecl gist. The split spoon sampler was steam
cleaned prior to each boring effort and washed with Alconox and potable water
followed by potable water rinse between individual sampling efforts. All soil

sat les were screened for organic vapors with either the Century Model 128 OVA or

the HNu photoionization detector.
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10 Water Sampling QA/QC

Aqueous sampling QA/QC involved the decontamination of all purging and sampling
equipment prior to and in between sampling efforts following NYSDEC Superfund Phase
II protocol. The Standard Type l4x4P submersible pump and its associated PVC
Piping and electrical wiring was steamed cleaned prior to and in between sampling
efforts. Additionally, the pump was flushed with a mixture of Alconox and potable
water after steam cleaning. The Keck Model SP-81 submersible pump was
decontaminated by using an Alconox and potable water rinse, a methanol and potable
water rinse, followed by a potable water rinse. The centrifugal pump and its
associated intake and discharge hoses were steam cleaned prior to and in between
purging efforts.

Prior to each daily groundwater sampling event, one bottom loading stainless
steel bailer for each well to be sampl#d was steam cleaned. Dedicated nylon rope
and vinyl sampling gloves were used at each well and then discarded. Trip blanks
and field blanks were utilized daily as described in Section 2.11. Samples were
immediately preserved on ice and delivered to the laboratory. Chain of Custody
documents for all sampling events are enclosed in Appendix E.

2.11 Analytical Parameters

All samples were analyzed by the NCDH Environmental Laboratory. Two 250 ml
water samples were collected at each round; one sample was subsequently analyzed
and the second was retained iﬁ reserve.

USEPA Method 502.2 entitled, "Volatile Organic Compounds in Water by Purge and
Trap Capillary Column Gas Chromatography with Photoionization and Electrolytic
Conductivity Detectors in Series" was the analytical method utilized for the water
samples. A summary of the procedure is as follows.

Cuality Assurance and Quality Control (QA/QC) practices used were as outlined
in Method 502.2 as noted above. Highly volatile organic compounds with low water
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solubility are extracted (purged) from the sample matrix by bubbling an inert gas
through a 5 ml aqueous sample. Purged sample components are trapped in a tube
containing suitable sorbent materials. When purging is complete, the sorbent tube
is heated and backflushed with helium to desorb trapped sample components onto a
capillary gas chromatograph (GC) column. The column is temperature programed to
separate the analytes which are then detected with a photoionization detector and a
halogen specific detector placed in series.

Identification of analytes is obtained by analyzing standards under the same
condition used for samples and comparing resultant GC retention times. Additional
confirmatory information can be gained by comparing the relative response from the
two detectors. Each identified component is quantified using the external standard
method.

Field and trip blanks were analyzed for each sampling run performed and their
4nalyses are enclosed in Appendix E. In addition, the following areas of QA/QC are
routinely addressed by the NCDH Laboratory’s Quality Assurance Program:

- Documentation of day-to-day instrument performance.

- Records of instrument calibrationms.

- Preparation of daily control charts.

- Records of personnel accountability to demonstrate chain of custody.

- Periodic laboratory replicate analysis.

- Regular use of laboratory blanks.

- Periodic recovery of standards by the method of standard additions.

- Regular participation in proficiency programs sponsored by regulatory

agencie. and consultants.

- Regular .articipation in inter-laboratory - litting of reference samples.

- Record: of precision and accuracy.

- Records of instrument repair and preventive maintenance.

20
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- Regular monitoring of reagent quality.
- Records establishing the quality of reconditioned adsorption tubes.

Full chain of custody procedures and records were kept for all samples taken as

part of the project (see Appendix E).
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3.0 STUDY RESULTS

3.1 Geology "
The geology and hydrostratigraphic formations encountered during well

installation generally include an upper glacial till of variable composition and

thickness, a lower sand and sand and gravel unit with occasional zones of silt, and

the Port Washington confining unit composed of clay and sandy clay forr :g the base

of the upper glacial aquifer. E
Four geologic cross-sections have been develcped, two north to south and two

east to west, through analysis of the well logs and gamma logs of the deep

monitoring wells. These cross-sections are presented in Figures 3-1 through 3-4.

3.1.1 Upper Glacial Till c.
The upper glacial till formation ranges in thickness from 12 to 126 ft. at the

well borings: The till varies in composition and can be divided into three

separate facies (one part of a rock body as contrasted with other parts). The

first has a composition ranging from a silty, clayey,‘fine-medium sand with gravel .

to cobbles and occasional boulders (wells GC-2, 3, 4, and 10S); the second, a sandy
facies, is composed of compact medium to coarse sand and gravel, with cobbles and
occasional zones of silt (wells GC -1, 5 and 7); and the third can be described as
an irregular alternating sequence of the silt facies till with the sandy facies
till as seen at wells GC-6, 8, 9S and 11. 1In general, the silty facies till is
located east of Glen Cove Creek, while the sandy facies and alternating facies is
located west of Glen Cove Creek. At wells GC-1 and 3 a thin fill layer overlies
the till. Other observations include:

o A5 fr. thick clayey, indurated boulder till logged within the sandy facies at
well GC-5 approximatelv 40 ft. below gradc.

o Sand lenses were logged in the till at wells GC-4, 6, 85 and 8D.

o A series of clay stringers (ice contact drift?) were logged at well GC-11D
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approximately 70 ft. below grade which is 63 ft. asl.

Areas of apparent Cretaceous sediment picked up from the north, transported and
incorporated in the till, were identified at well GC-6D, where a blue, fine-medium
sand with silt was observed and at well GC-3D, where a multi-colored gray/blue very
fine quartz sand in a silt matrix was encountered (see Figures 3-1 through 3-4).

Of note is the upper till's heterogeneous nature as shown by its silty and sandy
facies, variable compaction, zones of indurated clayey boulder till and
incorporated Cretaceous sediments.

3.1.2 Lower Sand and Gravel Formation

Underlying the till and extending down to the surface of the Port Washington
confining unit is an interbedded sand and sand and gravel formation with occasional
lenses of silt. The thickness of this formation ranges from a high of
approximately 216 ft. at well GC-1D to a low of 112 ft. at wells GC-4 and GC-6.
Based upon the lithologic data obtained during sampling this formation is composed
of hydraulically connected glacial sediment, reworked glacial and Cretaceous
sediment, and thrusted or in place Cretaceous sediment. Separation of glacial and
Cretaceous sediment was accomplished through color analysis, lithologic
examination, degree of weathering and determination of elevation relative to sea
level. Defining the stratigraphy more concisely is beyond the scope of this
investigation.

Generally, the till is underlain by either glacial or reworked glacial and
Cretaceous sediment composed of fine to medium grained quartz sand with occasional
traces of fine gravel and silt. Glacial and reworked glacial and Cretaceous
sediment were logged to depth at wells GC-1, 10S and 1l1. At all other wells the
glacial and reworked sediment extends to an apparent contact with in-place
Cretaceous sediment.

The apparent in-place Cretaceous sediment is generally composed of whitish
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fine to medium sand with occasional silt, very fine to fine sand with a light silt
matrix and a basal fine to coarse weathered quartz sand with fine to medium quartz F'
gravel with occasional silt. The basal sand and gravel unit generally overlies the
Port Washington confining unit. The surface altitude of the Cretaceous contact
encountered at wells 2, 3, 4, 5, 6 and 8 ranges from -52 to -118 ft. below sea
level (bsl). An apparent Cretaceous high was logged at 33 feet asl at well GC-5D.
Specific contacts are noted in well logs in Appendix B. |
3.1.3 Confining Units

The Port Washington confining unit, which forms the base of the upper glacial
aquifer, is the most significant areally extensive confining unit at the study
area. Other significant but non-continuous confining units were encountered in the
lower sand unit at wells GC-1D, 2D, 8D and in the upper till at abandoned boring
GC-7D adjacent to well GC-7S (see Figures 3-1 through 3-5). A tan clay was logged
from -84 to -93 bsl at well GC-1D. The well screen was set at -96 to -116 bsl
(Carney Street supply well elevations range from -65 to -120 bsl). This clay unit
pinches out (gradually disappears) to the north. A localized gray clay lens was
logged at -105 to -107 bsl at well GC-2D. The GC-2D well screen was set below this
clay from -114 to -134 bsl. During the borehole drilling for proposed well GC-7D
(Phase Two) a solid light gray clay was encountered at 21 ft. asl. Because the
Phase One water quality at GC-7S showed 404 micrograms/liter (ug/L) of total VOC's
it was decided not to breach the confining layer. Therefore, the thickness and
lower elevation of the clay at this location was not determined. The boring was
subsequently grouted to depth. Wells GC-11S and 11D, installed at Midwood Court
appoximately 600 ft. to the south (Phase Two), did not encounter the solid clay.
Two confining units were encountered at well GC-8D approximately 1,250 ft. to the
north of well GC-7S. The surface of the upper clay was logged at 22 ft. asl and is
well correlated with the clay logged at GC-7D. The clay is 12 ft. thick at GC-8D.
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The surface of the lower clay was logged at -11 bsl and is 6 ft. thick. Both units
pinch out to the north and east as meither clay was logged at wells GC-5D and GC-
3D, 700 and 540 ft. to the north and east, respectively. Figure 3-5 shows the
areal extent of the clay at approximately 20 ft. asl.

The surface altitude of the Port Washington confining unit, based upon borings
installed during this program and USGS report 85-4051, is shown in Figure 3-6. The
surface represents the base of the upper glacial aquifer. Drill curtings of the
Port Washington confining unit observed from wells GC-2D, 4D, 5D and 6D were a
white, sandy plastic clay, although GC-6D was installed at the contact of the
Raritan Clay and Port Washington confining unit as described by Kilburn and
Krulikus (USGS, 1987). A hard dark gray clay, however, was logged at well GC-3D,
which may represent in-place Raritan Clay.

3.2 Hydrogeology

The hydrogeology of the upper glacial aquifer in the study area was determined
through the installation of water table wells, which allowed determination of the
water table configuration and flow directions, and through the installation of deep
upper glacial wells, which allowed determination of the deep upper glacial
potentiometric heads and flow directions. Vertical groundwater gradients and flow
components were established by measuring the water table and deep upper glacial
hydrostatic heads at the paired well clusters. A Stevens Water Level Recorder was
installed at well GC-3D to help quantify the effects of the industrial well pumpage
on the deep upper glacial aquifer. Additionally, three bench marks were
established at culverts along Glen Cove Creek to allow the determination of the
Creek's elevation. The base flow creek elevations were necessary to map the water

table configuration.
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3.2.1 Water Table Aquifer

Full synoptic rounds to determine groundwater elevations at all wells and the
three creek locations were completed four times and are summarized in Tables 3-1
through 3-4. Nonprecipitation conditions for at least two days were a prerequisite
to ensure creek base flow discharging conditions. Water table configuration maps
are shown in Figures 3-7 through 3-10. The water table contour maps show a general
northwesterly regional flow direction with a consistent west to northwest
horizontal flow direction south of Sea Cliff Avenue, and northerly flow in the
vicinity of Glen Cove Creek.

The influence of Glen Cove Creek appears minimal in the regional water table
map (see Figure 1-6); however, as shown in the site-specific water table figures
developed during the study, Glen Cove Creek represents a significant water table
discharge point, through and immediately north of the industrial zone along Sea
Cliff Avenue. Groundwater flow is deflected to the north where the contours "V"
around the creek. Increased groundwater gradients exist around and toward the
creek, especially between well GC-4S and the creek benchmark established at the
culvert south of the railroad overpass, where a gradient of 0.018 ft./ft. existed
August 22, 1989. Additionally, the flow direction is southeast between well GC-9S
and the benchmark at the railroad overpass, reversed from the regional
northwesterly direction. The point of flow inflection is located just west of Glen
Cove Creek and apparently is a result of the increased gradients adjacent to the
creek, combined with the water table’'s contact with the thick till wedge logged at
GC-6S and the silty till through the water table at well GC-8S. The water table is
a_so located in the upper till unit at wells GC-2S, 3S, 4S, 7S, 95, 10S, 11S and
WPl and in the lower sand at wells GC-1S and 5S.

Water table elevations are the result of a dynamic balance between
precipitation (recharge), the geologic media, discharge and potential effects from
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TABLE 3-1

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

GROUNDWATER LEVELS - AUGUST 22, 1989

|

| MEASURING |
| POINT  ELEVATION ELEVATION DEPTH !
‘ ELEVATION  TOP BOTTOM TO WATER  VERTICAL {
WELL (TOPPVC) SCREEN  SCREEN WATER ELEVATION  GRADIENT
GC-18 78.25 59.4 39.4  21.31 56.94 Downward
GC-1D 78.18 -96.6 -116.6  21.52 56.66
GC-28 74.80 55.8 35.8  17.59 57.21 Downward
GC-2D 74.39 -113.9 -133.9  19.89 54.50
GC-3S 51.98 48.3 28.3  4.51 47.47
GC-3D 52.48 -127.3 -147.3 2 6 49.62  Upward
GC-4S 88.44 54.7 34.7 34.88 53.56 Downward
GC-4D 88.75 -110.9 -130.9  35.23 53.52 i
GC-5S 138.42 53.1 331 91.69 46.73 Downward }
GC-5D 138.47 -95.2 -116.2  91.80 46.67 '
GC-68 161.73 82.2 122 113.72 48.01 Downward |
|ac-6D 162.02 -92.7 -112.7  114.78 47.24 }.
i Gc-78 120.51 41.2 212 70.57 49.94 “
G4 153.85 28.5 23.5  104.73 49.12 \I
H—4A 144.71 39.4 354  86.73 57.98 |
—
GLEN COVE CREEK J
@ Sea Cliff Avenue 59.46 (bench) 4.15 55.31 |
1@ RR overpass 51.48 (bench) 10.11 41.37 |
'@ Hendrick 40.83 (bench) 9.87 30.96

All measurements in feet above or below (-) sea level

Elevations surveyed by NCDPW
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TABLE 3-2

INVESTIGATION OF . UNTAMINATED AQUIFER SEGMENT

CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

GROUNDWATER LEVELS - SEPTEMBER 6, 1989

MEASURING }
POINT  ELEVATION ELEVATION DEPTH |
ELEVATION TOP BOTTOM TO WATER VERTICAL ‘I
WELL (TOPPVC) SCREEN SCREEN WATER ELEVATION GRADIENT |
GC-18 78.25 59.4 39.4  21.66 56.69 Downward {
GC-1D 78.18 -96.6 -116.6  22.25 55.93 :
GC-2S 74.80 55.8 35.8 17.90 56.90 Downward Il
GC-2D 74.39 -113.9 -133.9  19.98 54.41 |
GC-3S 51.98 48.3 28.3 473 47.25
GC-3D 52.48 -127.3 -147.3 2.83 49.65  Upward |
GC-45 88.44 54.7 34.7  34.90 53.54 \l
GC-4D 88.75 -110.9 -130.9  35.08 53.67  Upward |
GC-5S 138.42 53.1 33.1 91.65 46.77 Downward (
GC-5D 138.47 -95.2 -116.2 9175 46.72 ‘
GC-6S 161.73 32.2 122 1 13.97 47.76 Downward l
GC-6D 162.02 -92.7 -112.7 11475 47.27 E
QC-7S 120.51 41.2 212 7057 49.94 ‘
G~ 153.85 28.5 23.6 104.71 49.14 |
H-4A 144.71 39.4 35.4 86.85 £7.86 i
|
GLEN COVE CREEK |
@ Sea Cliff Avenue 59.46 (bench) ‘ 3.93 65.53
|@ RR overpass 51.48 (bench) 10.18 41.30 ,
f@ Hendrick 40.83 (bench) 9.80 31.03

|

All measurements in feet above or below (-) sea leve!
Elevations surveyed by NCDPW
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TABLE 3-3

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

GROUNDWATER LEVELS - JANUARY 17, 1980

f MEASURING }
; POINT  ELEVATION ELEVATION DEPTH ;
‘l ELEVATION  TOP BOTTOM TO WATER  VERTICAL |
| WELL (JOPPVC) SCREEN  SCREEN WATER ELEVATION  GRADIENT
GC-15 78.25 59.4 39.4  19.66 58.59 Downward
GC-1D 78.18 -96.6 -116.6  19.99 58.19
‘Gc-2s 74.80 55.8 35.8  17.36 57.44 Downward
GC-2D 74.39 -113.9 -133.9  18.41 55.98
GC-3S 51.98 48.3 28.3 4.0 47.98 !
GC-3M 53.94 -39.7 -58.7  3.52 50.42
|C~3D 52.48 -127.3 -147.3 1.82 50.866  Upward
g GC—4S 88.44 54.7 34.7  84.40 54.04 !
} GC-4D 88.75 -110.9 -130.9  33.87 5478  Upward |
! GC-58 138.42 53.1 33.1  91.02 47.40 i
| GC-5D 138.47 -95.2 -115.2  90.88 47.59  Upward |
|ac-es 161.73 32.2 122 113.51 48.22 Downward {
' GC-6D 162.02 -92.7 -112.7 114,14 47.88 |
i GC-78 120.51 41.2 212 69.84 50.67 |
'GC-8S 135.13 48.5 28.6  86.11 48.02 1
.C-8D 94.44 -74.5 -84.5  45.52 48.92 {
AC-9S 80.27 49.7 29.7  43.85 46.42 T
«C-10S 76.41 56.5 36.5  20.94 65.47 |
.‘Gc-ns 133.49 38.8 18.8  82.20 51.29 i
!60-1 1D 133.81 -76.9 -96.9  B2.21 §1.60 Upward l
GC-WP1 59.98 55.0 50.0 3.81 56.17 !
i; G4 153.85 28.5 23.5  104.71 49.14 J
| GLEN COVE CREEK |
'@ ea Clitf Avenue 59.46 (bench) 3.98 §5.48 !
‘@ RR overpass 51.48 (bench) 9.35 42.13

'@ Hendrick 40.83 (bench)

Not Measured

All measurements in feet above or beiow (-) sea level
Elevations surveyed by NCDPW
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T "LE3-4

INVESTIGATION OF COtM " - MINATED AQUIFER SEGMENT

ciTY 3LEN COVE
NASSAU CUUNTY, NEW YORK

GROUNDWATER LEVELS - FEBRUARY 13, 1990

MEASURING T
POINT  ELEVATION ELEVATION DEPTH

ELEVATION  TOP BOTTOM TO WATER  VERTICAL |
WELL (TOPPVC) SCREEN  SCREEN WATER ELEVATION _ GRADIENT |
GC-18 78.25 59.4 39.4  18.94 59.31 Downward
GC-1D 78.18 -96.6 -116.6  19.28 58.90
GC-2S 74.80 55.8 358  16.50 58.30 Downward
GC-2D 74.39 -113.9 -133.9  17.47 56.92
GC-3° 51.98 48.3 283  3.80 48.18
GC-3M 53.94 -39.7 -59.7  3.06 50.88
GC-3D 52.48 -127.3 -147.3  1.31 51.17  Upward |
GC-4S 88.44 54.7 34.7  33.88 54.56
GC—4D 88.75 -110.9 -130.9  33.47 55.28  Upward
GC-5S 138.42 53.1 33.1  91.82 46.60 |
QCc-5D 138.47 -95.2 -115.2  90.81 47.66  Upward |
GC-6S 161.73 32.2 122 113.25 48.48 Downward
GC-6D 162.02 -92.7 -112.7  113.90 48.12 |
GC-7S 120.51 41.2 212 60.35 51.16
GC-8S 135.13 48.5 28.5  85.81 49.32
GC-8D 84.44 -74.5 -94.5  45.11 49.33 |
GC-9S 90.27 49.7 29.7  43.65 46.62 }
GC-108 76.41 56.5 36.5  19.90 56.51 f
GC-11S 133.49 38.8 18.8  81.74 51.75 1
GC-11D 133.81 -76.9 -96.9  81.74 52.07  Upward i
BC-WP? 59.98 55.0 50.0 3.04 56.94 I
|L G4 153.85 28.5 23.5 103.92 49.93 |
| GLEN COVE CREEK |
|@ se:  *t Avenue 59.46 (bench) 3.95 55.51 |
i@ RR =rpass 51.48 (bench) 10.09 41.39 1
it@ He: ¢k 40.83 (bench) 9.78 31.05

All measurements in feet above or below (-) sea level
Elevations surveyed by NCDPW
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industrial pumpage and diffusion. Figure 3-11 shows the cumulative precipitation
for 1988, 1989 and the cumulative 51-year average for the NCDPW, Water Resource
Management Unit’s Minecla weather station. As shown in this figure, significant
above-average precipitation occurred from March to August 1989 (1l6-inches over
average), in comparison to the 5l-year cumulative average. This increase in
recharge results in higher water table elevations throughout the study area which
causes increased gradients and discharge into Glen Cove Creek. Nassau County
monitoring well G-4 (1152) showed a water elevation approximately 2 ft. higher in
August 1989 than in June 1988,
3.2.2 Deep Upper Glacial Aquifer

The deep upper glacial monitoring wells have screen elevations between -75 to
-147 ft. bsl depending on the depth to the Port Washington confining unit and their
position with respéct to existing wells. The deep potentiometric head elevations
are shown in Tables 3-1 through 3-4 for each period of water elevation measurement.
The deep potentiometric contours are sho-.. in Figures 3-12 through 3-15. The deep
contours indicate a consistent west-northwest horizontal flow direction at Sea
Cliff Avenue bending to a northwesterly direction northwest of Sea Cliff Avenue.
3.2.3 Hydraulic Conductivity

Without a definitive pump test, a range of hydraulic conductivities can be
estimated (Morris and Johnson 1967, Driscoll 1986) based upon the sediments logged
during well installation. The lower sand and gravel unit, which consists of
glacial, reworked glacial and Cretaceous sediment, ranges from a very fine to fine
silty sand to a fine to coarse sand with fine gravel. However, the unit can be
described as predominantly fine to medium sand. The estimated hydraulic
conductivity of the fine to medium sand ranges from 10 to 60 ft./day. The low and
high conductivity estimates for the formation range from approximately 5 to 20 ft./
day for ne fine to silty sand and 100 to 250 ft./day for the fine to coarse sand
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with fine gravel. As discussed earlier, two till facies were logged, a sandy
facies and a silty clayey facies. Due to their poor sorting and heterogeneous
nature, both facies represent low hydraulic conductivity formations. The estimated
range of conductivity for the silty clayey facies logged at wells GC-2, 3, 4, 6, 8,
9, 10 and 11 is from 0.0l to 1 ft./day. The sandy facies range is estimated to be
from 1 up to 100 ft./day in well-washed areas. Previous estimates of the ratio of
the horizontal to vertical conductivity, due to the anisotropic nature of the
primarily horizontally bedded sediments, range from 5:1 to 24:1 in the upper
glacial aquifer (Lindner and Reilly 1983).
3.2.4 Vertical Gradients

Vertical groundwater gradients and flow components can be quantified by
comparing the synoptic differences in the hydrostatic heads at the well clusters.
Well clusters 1, 2, and 6 (Fig. 2-1) have shown consistent downward vertical
gradients. Of note is the high downward vertical gradient (0.015 ft./ft., August
1989) at well cluster 2, adjacent to the Sea Cliff Avenue industrial zone. D. g
the summer of 1989, well clusters GC-4 and 5 have shown a general horizontal o
slightly downward gradient, shifting to an upward vertical gradient in Februar
1990. This fluctuation may reflect the seasonal variation in industrial and &
conditioning pumpage from high summer pumpage (indicated by the slight downwara
vertical gradient) to the low or non-pumpage conditions in the mid-winter. Well
cluster GC-8 has indicated near horizontal flow during two periods of measurement
taken in mid-winter. Well cluster GC-1l1 has shown an upward vertical gradient
during two periods of measurement taken in mid-winter. Well cluster GC-3, located
at the Carney Street well field and immediately adjacent to Glen Cove Creek, has
shown a consistently upward vertical gradient (range 0.012 to 0.015 ft./ft.) from
the summer of 1989 through the winter of 1990. The upward vertical gradient is
apparently due to the higher consistent deep glacial potentiometric heads relative
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to the lower -ter table heads at, and adjacent to, Glen Cove Creek during base
flow dischar; periods. This difference in heads is created by rapid local changes
in surface topography.

Generally, vertical gradients at the well clusters indicate downward
components of flow during the summer pumpage season. Measured vertical gradients
during the winter of 1990 compared to the summer of 1989, however, have shown a
reversal from slightly downward or near horizontal to upward vertical flow at well
clusters GC-4 and 5 and a steady upward component at GC-1l, probably reflecting mid
winter low industrial pumpage conditions. The exception is th- consistent upward
vertical gradient exhibited at well cluster GC-3 immediately adjacent to Glen Cove
Creek. The effects of industrial pumpage on the aquifer is discussed further in
the following section.
3.2.5 Industrial Pumpage

Photocircuits Corporation, Slater Electric and the Pall Corporation have

water supply wells for industrial cooling and air conditioning purposes. All three
companies discharge the water on-site through diffusion wells (see Table 1-5 for
pumpage rates). This pumpage will cause localized increased vertical gradients at
the wellhead, localized reversals of normal horizontal gradients during pumpage
cycles and groundwater mounding at the diffusion wells. Additionally, there may be
overlapping cones of influence when two or more pumps are operating simultaneously.
Pending the lack of on-site quantitative data, a Stevens Water Level Recorder was
installed at well GC-3D, the closest deep monitoring well not subject to vandalism
and adjacent to the Sea Cliff Avenue industrial zone, to help assess the industrial
pumpage effects on the aquifer. Wells 2316 (Pall Corp.), 8887 and 9612 (Slater
Electric), and 7427 and 8224 (Photocircuits Corp.) are approximately 900, 1,400 and
1,650 ft., respectively, from well GC-3D (refer to Figure 1-9).

A hydrograph of well GC-3D was completed from mid September 1989 to early
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January 1990 and is enclosed in Appendix F. Consistent pumping effects (cycles of
drawdown and recovery) can be seen from October 3 through October 19, 1989. Based
upon the hydrograph there are AM and PM pump cycles starting and ending at
approximately 6:00 - 11-00 AM and 5:00 - 10:00 PM, respectively. The AM pump
cycle shows a greater water level deflection (up to 0.39 ft.) indicating higher
pumping rates. Thus, the cone(s) of influence of either the closest well (2316) or
the combined effects of 2316 and additional wells in the area extend outward a
minimum of 900 ft. from the wellhead(s). Additionally, the pumping effects extend
to the base of the upper glacial aquifer and apparently have a measurable effect on
the vertical gradients at well clusters GC-4 and 5. Prior to October 3rd, the
hydrograph apparently shows the superimposed drawdown of both the industrial and
air conditioning wells. This is shown by the overall lower water level, less water
level deflection and slight water level perturbations, as no consistent pump cycle
is established. Erratic pumping cycles were recorded from October 19 until
approximately January 1990, when pumpage effects were no longer detected. Due to a
lack of site specific data, a limited amount of data from well GC-3D's hydrograph
and the inherent hydrodynamic complexities involved with the volume of industrial
pumpage occurring during the demand seasons (up to 1.9 million gpd total pumpage),
further in-depth study is warranted to more thoroughly establish the relatiomnship
between the aquifer, pumpage rates and contaminant transport.
3.3 Groundwater Quality

Tables 3-5 and 3-6 are summaries of the Phase One and Phase Two volatile
organic analyses for each well. Additionally, Glen Cove Creek was analyzed for
VOC's during base flow periods as summarized in Tables 3-7 and 3-8. Throughout the
sampling period tenrachloroethylene was the VOC compound detected at the highest
concentration (range 2 to 3700 ug/L). Trichloroethylene was detected ranging from
1 to 500 ug/L. Low levels of 1,1,1-Trichloroethane were also detected. Other
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TABLE 3-5

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK

VOLATILE ORGANIC ANALYSIS SUMMARY - PHASE |

I Well Number GC—ZS{GC—SS QC-5S | GC-5D | QC-6D | QC-7S | G-4° |
Number of Samples 1 1 1 1 1 1 1

1,1-Dichlioroethane 8 1 2
1,1-Dichloroethylene 4 3 2 4
c~1,2-Dichioroethyiene 1,300 14 3 2
1-1,2-Dichloroethylene 4
1,1,1-Trichloroethane 2 3 1 3 37 1
Tetrachloroethyiene 3,700 74 2 340 67
Trichloroethylene 2 600 9 25 3 2

| Viny! Chloride 1 5

All results in ug/!

* Existing NCDPW Well G-4, N-1152
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TABLE 3-7
INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK
VOLATILE ORGANIC CHEMICAL SUMMARY *

GLEN COVE CREEK, AUGUST 2, 1989

B AT T AT AT i AT

GLEN HEAD SEA CLIFF CARNEY ARTERIAL

COUNTRY AVENUE STREET HIGHWAY .

COMPOUND cLUB WELL FIELD RAILROAD

] OVERPASS
1,1-Dichloroethylene ** N.D. 1 21 N.A.
1,1-Dichioroethane N.D. 10 3 N.A.
Trichloroethylene ** N.D. 48 18 N.A.
Tetrachioroethylene ** N.D. 3 18 N.A.

L )

All results in ug/!

N.D. -~ Not Detected

N.A. - Not Analyzed

* Analysis by NCDPW Cedar Creek Laboratory

** All 'ethylene’ compounds reported by laboratory as 'ethene’
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TABLE 3-8
INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK
VOLATILE ORGANIC CHEMICAL SUMMARY *

GLEN COVE CREEK, SEPTEMBER 6, 1989

AT AT AT AT

GLEN HEAD SEA CLIFF CARNEY ARTERIAL

COUNTRY AVENUE STREET HIGHWAY

COMPOUND cLuUB WELL FIELD | RAILROAD

| OVERPASS
1,1-Dichloroethylene ** N.A. N.D. ] 19
1,1-Dichioroethane N.A, N.D. 1 1
1,1,1=Trichioroethane N.A. 3 N.D. 5
! Trichioroethylene ** N.A. N.D. 7 63
Tetrachloroethylene ** NL.A, N.D. 16 28

All results in ug/l

N.D. - Not Detected

N.A. - Not Analyzed

* Analysis by NCDPW Cedar Creek Laboratory

** All "ethylene’ compounds reported by laboratory as 'ethene’
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chl inated compounds detected, most notably cis-1,2-dichloroethylene, 1,1-
dici.ioroethane and vinyl chloride, represent potential breakdown compounds from
tetrachloroethylene and/or trichloroethylene. Samples from wells GC-3S, 7S, 8D and
G-4 were split during Phase Two with NYSDEC-certified Weston Laboratory of
Lionville, Pennsylvania, confirming the types and levels of compounds present (see
Appendix E). Inorganic analyses were primarily performed to determine if potential
metal plating industrial effluent had affected the aquifer. A review of the
inorganic water quality has shown lead and mange - se above NYSDEC Class GA
groundwater standards (NYSDEC Water Quality Regu avions, Title 6, Chapter X, Part
703.5) at wells GGC-3S and 8S. Manganese was above these standards at wells GC-9S
and 10S. As previously discussed well GC-10S is adjacent to the Photocircuit
Corporation’s diffusion wells and wells GC-3S, 8S and 9S are downgradient of the
Sea Cliff Avenue industrial zone. Metal samples were not field filtered and
results represent total amounts. Please refer to Appendix E for the full
laboratory results.
3.3.1 Shallow Groundwater Quality

Evaluation of the lithologic data obtained during the drilling portion of the
investigation, in conjunction with a knowledge of existing monitoring well
constructions, allowed for optimal placement of the shallow groundwater monitoring
well screens (see Figure 3-16). The bottom screen elevations for each of the
shallow wells were set at comparable intervals to maximize the correlation of
groundwater quality data. Since existing monitoring well G-4 had exhibited
volatile organic levels up to 190 ug/L in previous sampling rounds, its screen
setting of approximately 30 ft. into the water table was used for new wells GC-7S
and 11S (cee Figure 2-1).

Because the contamination extends a minimum of thirty feet into the water
table at well G-4 approximately 2,000 ft. west of the industrial zone, it is
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possible to eva  te the presence and movement of volatile organic chemical
contamination i .is segment of the aquifer in terms of the local geology. The
sediments at the shallow saturated zone in this area are predominantly moderate to
poorly sorted fine to medium grained sand with gravel featuring a generally clean
matrix. Although featuring areas of poor sorting, these sediments will have a
greater hydraulic conductivity than the silty till identified east of the creek,
creating a preferred groundwater flow pathway.

Shallow groundwater flow and quality can be described by contouring total VOC
levels in ug/L (see Figure 3-16). As shown in the figure, there is a bifurcating
VOC plume originating from the industrial zone along Sea Cliff Avenue. The
southern fork of the plume is moving with the existing shallow groundwater gradient
south of Sea Cliff Avenue through the more permeable sediments in a westerly
direction. Total VOC levels in this portion of the plume range up to 576 ug/L.

The primary volatile organic compound is tetrachloroethylene (PCE) with low levels
of 1,1,1-trichloroethane. The apparent western boundary of this segment of the
plume extends west of well G-4. Public water supply well 7857 (Sea Cliff Water
Company), screened in the Lloyd aquifer, is approximately 3,800 ft. west of well G-
4, Well GC-11S reported only 1 ug/L of PCE delineating the southern boundary of
the shallow plume.

The northern plume extension moves with the creek-influenced gradient and
northerly flow direction extending beyond well GC-5S. Trace levels of
contamination have been detected at well GC-65 where the water table is in the
upper till unit (refer to Hvdrogeology, section 3-2). The highest total VOC levels
(ranging from 1,700 to 5,500 ug/L) were recorded at well GC-3S immediately
downgradient of the Sea Cliff Avenue industrial zone. The groundwater contours
east of the creek direct th: plume towards well GC-35. The primary volatile
organic chemical identified at well GC-3S is tetrachloroethylene. Other primary
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volatiles at GC-3S and further downgradient (wells GC-5S and 9S), include
trichloroethylene and cis-1,2-dichloroethylene. Total water table VOC levels drop
off to 78 ug/L at well GC-9S and to 60 ug/L at well GC-55, 750 and 1,150 ft.
downgradient from well GC-3S5, respectively. The water table is in the silty till
at well GC-3S immediately downgradient of the industrial zone, the lower sand
formation at well GC-5S and the predominantly silty till at well GC-9S (see Figure
3-4). WVells monitoring the north plume extension generally have screens set
approximately 18-19 ft. into the water table.

Well GC-10S, located south of Sea Cliff Avenue and immediately east of the
industrial zone, reported 152 ug/L total VOC’s. Primary volatiles identified
include cis-1,2-dichloroethylene, trichloroethylene and 1,1,1-trichloroethane. It
should be noted that these volatiles are the primary volatiles historically
quantified in recent sampling of industrial supply wells at Photocircuits, Pall
Corporation and Slater Electric (see Table 1-2). Additionally, elevated specific
conductance and temperature levels were recorded during sampling. Photocircuits
Corporation has two diffusion wells immediately to the west of well GC-10S (see
Figure 1-9). Therefore, it is possible that the diffusion wells have extended the
plume in an easterly direction as shown in Figure 3-16.

Sampling of Glen Cove Creek during base flow discharge periods can be used to
indicate shallow water table quality, although there will be a loss of organic
compounds to volatilization associated with surface water. Sampling completed on
August 2, 1989 showed no detectable contamina-ion at Glen Head Country Club
(upgradient), 62 ug/L total VOC at Sea Cliff Avenue and 61 ug/L total VOC at Carney
Street. Sampling completed on September 6, 1989 reported 3, 33 and 117 ug/L total
VOC in Glen Cove Creek at Sea Cliff Avenue, Carney Street, and at the Arterial
Highway railroad overpass, respectively. Previous sampling of Glen Cove Creek by
the NCDH has never detected VOC's at the Glen Head Country Club. This data, in
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conjunction with the water quality at well GC-10S, indicates a source area of VOC's
somewhere north of the Glen Head Country Club, possibly due to industrial water L
diffusion or a surface point source.
3.3.2 Deep Glacial Water Quality

As with the shallow glacial zone, deep glacial water quality, potentiometric
flow and contaminant transport can be contoured and evaluated relative to local
geology and stratigraphy. Total VOC levels are contoured in ug/L as shown in i
Figures 3-17 and 3-18. Pending the lack of a deep monitoring well at Sea Cliff
Avenue, the historical water quality of the Pall Corporation, Slater Electric and
Photocircuits wells can be utilized to provide information on deep glacial
groundwater quality. Analysis of this data indicates that there is a low level
plume of VOC’s emanating from the Sea Cliff Avenue industrial zone, moving
northwest with the groundwater flow through the lower sand and gravel formation to
a depth of approximately -115 ft. below sea level. Public Water supply well 9334
(City of Glen Cove - Kelly Street well), screened from - 100 to -150 ft. bsl, is
approximately 1,300 ft. northeast of well GC-4D (see Figures 1-9 and 2-1). The
primary VOC’s identified include tri. oroethylene, cis-1,2-dichloroethylene, and
tetrachloroethylene. Of note is the sporadic detection of 1,1,1-trichloroethane at
wells GC-2D, 4D and 6D, all of which are screened at the base of the aquifer. This
may be due to a combination of industrial usage/discharge and residential cesspool
and drain cleaners (Kilburn and Krulikas, USGS, 1987).
3.3.3 Contaminant Dispersion and Hydrodynamics

Figure 3-18 is a January 1990 hydrogeologic water quality cross-secticn
running south to north through the study area. Wells 7427, 8224, 8930 and 10107
have been projected ontc the section due to their close proximity to the section
line (see Table 1.9 for the full listing of industrial supply and diffusion wells).
Water quality for diffusion well 8930 was supplied by the NYSDEC and is enclosed in

34



LE.END

VOC CONCENTRATION iN PPB

-
=
o
-
-
<
>
<]
Lt
[
3]
W
z
-
©
©

34-A

4/23/80
1313

ORIGINAL RELEASE

WATER SUPPLY
WASTE SERVICES UNIT

COUNTY OF NASSAU
DEPARTMENT OF PUBLIC WORKS
SANITATION &

HAZARDOUS

FIGURE 3-17
DEEP CLACIAL
CROUNDWATER QUALITY

parr
/3,90

50 B
X STonry




Vbbbt AVIINVE
vivd Aloivind adive THuN

000Gt 000¥ 006G¢ 000¢ 006¢ 0002 0061 0001 006 0

_ | |
_ _ i “ “ “ “ “ | —

1 , -+ 00z~
LIND ONINIINOD NOJIONIHSYM 180d — OBl

\\ \\\ -1 U091 -

— Obl -

Lo

13AVHO - —
ANIS HLIM ﬂw uos
ONVS O- T -+ 0UB-—
—4— Om —
Ov -

uﬂhm -
\Aoﬁo\ ve

- e | / T O
.yvl SN T /../».r. - ue

ANS Him -

?
L qaavuo/m anvy 35uv03 QNYS INL™ e
T T
0 aNVS
P

4 moza

1L &

— 13AVYO
140 30VHL/M

ONVS J-N

ISHYOD 0L 3ING

GNVS NNIQ3
0L 3Nl

- = -t Ov
— A_ — — = -t 0Y

—+ 08

. i 4258 L0101t tzyL  vues 1-22
+ : . 99v¢ z-09 01-29 -+ 001
: oces - 0c1

AN —— OvlL

(8dd) NOILYHINIONOD O0A O -
W10l WND1 40 INN 091

"
~

an3oNm

8—0D NYHL T-2D STIIM
NOILDAS SSO0¥D ALITVAD dALVM
81—-€ HANDIA

vA313

34-B




Appendix E.

As shown in Figure 3-18, and as discussed previously, there is an upper water
table plume and a lower deep glacial plume. The water table plume, located in the
low permeability upper till, is moving downgradient with the groundwater flow
through advection. Over time, through advection and an increase in vertical
groundwater gradients due to pumpage, contamination has probably breached the
contact between the till and the lower sand formation, migrated downward for intake
into the deep supply well screens, and was eventually reintroduced back into the
aquifer through the industrial diffusion wells. An important factor affecting
contaminant transport is the strong upward vertical groundwater gradient at the
Carney Street monitoring well cluster (wells GC-3S, 3M and 3D), which effectively
limits contamination to the mid and water table levels of the aquifer at Carney
Street. It should be noted, however, that a review of the NYSDEC well construction
reports completed for Carney Street well 3466 did not show the outer casing to be
grouted to depth (please refer to Appendix B). The potential for water table
contaminants to migrate vertically down the borehole to the deep well screen during
pumpage existed. This could result in non-representative water quality samples.

Therefore, a likely contaminant transport scenario would involve localized
water table contamination and downgradient advection at the Sea Cliff Avenue
industrial zone, the vertical migration of contaminants caused by pre-1977 Carney
Street Supply well pumpage (up to 4.7 million gpd) and industrial well pumpage, and
the eventual dispersion of contamination throughout the aquifer caused by the use
of diffusion wells screened at different elevations. As discussed in the
industrial pumpage section (3.2.5), a mid-winter non to low pumpage condition would
allow downgradient migration of the contamination to an area outside the effective
radius of influence of the industrial supply wells during the pumpage season. Con-
tamination has migrated to a depth of -115 ft. bsl approximately 2,400 ft. to the
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northwest of the Sea Cliff Avenue industrial zone at well GC-5D. Water level data
indicates that there are reversals of vertical gradients from near horizontal or
slightly downward to upward at certain well clusters between the heavy summer
pumpage season and the non to low winter pumpage. However, these effects need to
be more thoroughly quantified through additional study.

As shown in Figure 3-17, the isoconcentration lines of the deep plume are
slightly oblique to the true flow direction (perpendicular to the potentiometric
contours). This discrepancy is most likely due to a limited number of monitoring
wells in relation to the large volume of industrial pumpage (up to 1.9 million gpd)
during the demand season.

3.4 Possible Sources

Although site-specific data acquisition from private property was beyond the
scope of this study, the data which was complied during the .urse of this
investigation could indicate potential source areas. As presented in Table 1-4,
eight companies reported the use of organic chemicals through the industrial
chemical profile. The Pall Corporation, Photocircuits Corporation and Slater
Electric are companies reporting the historic use of significant quantities of
volatile organic chemicals. Additionally, during the 1978 Industrial Chemical
resurvey/inspection, a chemical engineer at the Pall Corporation alledged a past
history of chemical dumpage dowi. .rains and in the yard of both the Pall
Corporation and the neighboring HMS machine shop yard (see Appendix A). Any
company using or storing organic chemicals may be subject to inadvertent discharges
caused by improper storage and handling techniques, container leaks or accidental
spills. Stormwater drywells and/or floor drains connected to drywells could
provide a direct conduit for entry of such chemical discharges into the water table
aquifer.

A report by the NCDH dated August 6, 1978 (see Apendix A) documents the
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discussion with the Pall Corporation engineer. Additionally, an August 31, 1977
NCDH report discusses the discharge of low level solvent waste to the City of Glen
Cove sewer system and the presence of small quantities of solvents in the local
storm drains. Leaky storm and sanitary sewers, therefore, could represent a low
level diffuse source to the water table.

As discussed previously, VOC analyses of Glen Cove Creek and of the numerous
monitoring wells indicate a source area of VOC's between Glen Head Country Club and
Sea Cliff Avenue. 1In light of this information, site-specific investigations are

warranted.
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4.0 CONCLUSIONS
Based upon the findings of this investigation, the following conclusions are
presented.

1. A groundwater contamination plume of volatile organic chemicals has been
identified emanating from the Sea Cliff Avenue industrial zone. The plume
extends from the water table to the base of the upper glacial aquifer. The plume
apparantly has migrated into the capture zone of the City of Glen Cove’s Carney
Street public supply wells causing their closure in 1977.

2, The water table portion of the plume bifurcates away from the source area.
The southern fork of the plume has migrated westerly with groundwater flow a
minimum “orizontal distance of 2,400 ft. from the source area. Total volatiles
range t- 376 ug/L and the plume extends a minimum of 30 ft. into the aquifer.

The nor:hern fork of the plume has migrated northerly with the ground water flow
a minimum of 2,400 ft. from the source area and extends a minimum of 18 ft. into
the aquifer. Total volatiles range from up to 5,500 ug/L immediately
downgradient of the Sea Cliff Avenue industrial zone dropping off to 60 ug/L at
the northern fringe of the plume.

3. The deep glacial portion of the plume has migrated northwest with the deep
glacial groundwater flow a minimum horizontal distance of 2,400 ft. from the
source area. The plume has extended to the base of the aquifer at the source
area to a depth of - 134 ft. below sea level and at the furthest downgradient
well to a depth of - 115 ft. below sea level. A strong upward component of
groundwater flow at the City of Glen Cove’s Carney Street well field due to the
higher consistent deep glacial potentiometric heads relative to the lower water
table heads at, and adjacent to, Glen Cove Creek has limited the contamination to
the mid and water table levels of the aquifer. Total VOC levels range from 698
ug/L in the vicinity of the source area to 79 ug/L at the downgradient fringe of
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the plume.
4. The water table contamination, through advection and vertical components of
groundwater flow brought about by industrial well pumpage, has migrated downward
into the deep industrial supply wells and is subsequently reintroduced back into
the aquifer through diffusion wells set at different depths (screen elevations).
Winter non to low industrial pumpage conditions apparantly has allowed the
downgradient advective migration of the deep plume to an area outside the
effective radius of influence of the industrial supply wells during the pumpage
season.
5. Industrial pumpage and diffusion of up to 2 million gpd during the demand
season has been partially quanz:fied with regard to the hydrodynamic dispersion of
the groundwater contamination. Pumpage induced water level deflections of up to
0.4 ft. at the Carnmey Street well field have been quantified 900 ft. north of the
closest industrial supply well. Therefore, the cone(s) of influence(s) of the
industrial supply well(s) extend outward a minimum of 900 ft, and to the base of
the aquifer during the demand season. As can be seen in Figure 3-18, this pumpage
and diffusion has caused the contamination to remain localized at the Sea Cliff
industrial zone. Additionally, demand season pumpage apparently has a measurable
effect on the vertical gradients at downgradient wells GC-4 and 5, approximately
1,100 and 2,000 ft. north and northwest of the industrial zone, respectively. A
reversal of vertical groundwater gradients were recorded from near horizontal to
slightly downward during the demand season to upward during the winter non to low
pumpage season at these wells. However, due to the volume of industrial pumpage,
a lack of site specific data, and the inherent hydrodynamic complexities involved
with the pu -e and contaminant dispersion, further study is warranted to more
thoroughly . :blish the relationship between the aquifer, pumpage rates and
contaminant transport.
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6. Numerous industries, both past and present, have used the organic chemicals
identified in the groundwater. Additionally low level solvent waste has been
discharged to the sanitary sewers in the past which could potentially leak into
the water table aquifer. Accidental or intentional discharge of solvents are not
uncommon at industrial establishments handling such chemicals over a period of
forty years. Therefore, site-specific investigative work is warranted to define
potential source areas and the overall contribution of each of these industries to

the extensive groundwater VOC plume which currently exists.
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5.0 RECOMMENDATIONS

l. The findings of this report should be presented to the City of Glen Cove and
the New York State Department of Environmental Conservation for State or Federal
Superfund Consideration.

2. All industrial users of groundwater for non contact cooling and air
conditioning purposes who may not be in compliance with the New York State
Pollutant Discharge Elimination System (SPDES) regulations should be required to
meet all relevant SPDES standards.

3. Further site-specific investigations are warranted at the present or former
industrial locations where volatile organic chemicals were or are stored and
utilized to further define potential sources. These investigations should include:

- Soil gas surveys and soil sampling at present or former drum/chemical
storage areas

- Soil sampling of all storm water drywells open to the aquifer

- The investigation of inadvertent or potential chemical discharge or spill
areas

- The review of all industrial chemical storage and usage to assure
compliance with all applicable County, State and Federal regulations and
laws

- The installation of water table and deep monitoring wells to further define
the three dimensional extent of the VOC plume and to further determine the
effects of industrial pumpage on contaminant dispersion.

- If warranted, conduct full Remedial Investigations and Feasibility Studies
(RI/FS) under CERCLA following Federal Environmental Protection Agency and
New York State Department of Environmental Conservation protocols at the
sites representing a potential or significant threat to human health or the
environment.
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4. Continue monitoring the VOC plume emanating from the Sea Cliff Avenue
industrial zone, and construct acaitional monitoring wells if necessary, to assess
its impact on potential downgradient receptors such as the well capture zone of
public water supply well 9334 (City of Glen Cove-Kelly Street well) and the well
head of public water supply well 7857 (Sea Cliff Water Company).

5. All future efforts by the private and government sectors should focus on an

expeditious plan for the remediation of the local contaminated aquifer segment.
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APPENDIX A

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK
TABLE 1 - TYPES OF FACILITIES FOUND IN THE GLEN COVE STUDY AREA

Number of
Industrial Division by SIC Group No. (1) Facilities
Agricultural, Forestry, Fishing
Major'Group 07. Agricultural Services 1
Construction
Major Group 17. Construction - Spec¢ial Trade 2
Contractor
Manufacturing
Major Group 23. Apparel and other finished products 4
made ‘rom fabrics and similar
materials
Major Group 24. Lumber and wood products 2
Major Group 25. Furniture and fixtures 4
Major Group 30, Rubber and ~iscellaneous plastic 2
products
Major Group 32. Stone, clay, glass, and concrete 1
products
Major Group 34. Fabricated metal products ! 6
Major Group 35. Industrial and Commercial Machinery 2
and computer equipment
Major Group 36. Electronic and other electrical 8
equipment and components
Maior Group 37. Transportation equipment 2
Major Group 38, Measuring, analyzing, and 2
controlling instruments;
photographic, medical and optical
goods; watches and clocks
Major G- - 39. Miscellaneous manufacturing 1

industries



APPENDIX A

INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT
CITY OF GLEN COVE
NASSAU COUNTY, NEW YORK
TABLE 1 - TYPES OF FACILITIES FOUND IN THE GLEN COVE STUDY AREA

Number of
Industrial Djvision by SIC Group No. (1) Facilities
Transportation, communications, electric, gas, and
sanitary services
MajorﬂGroup 42. Motor freight transportation and 1
warehousing
Wholesale Trade
Major Group 50. Durable goods 3
Major Group 51. Nondurable goods 6
Reté11 Trade
Major Group 52. Building materials, hardware, 2
garden supply
Major Group 54. Food stores 1
Major Group 55. Automotive dealers and gasoline 3
service stations
Major Group 59. Miscellaneous retail 1
Services
Major Group 72. Personal services : 2
Major Group 73. Business services 3
Major Group 75. Automotive repair, services, and 8
parking
Major Group 76. Miscellaneous repair services 3
Major Group 78. Motion pictures 1
Major Group 79. Amusement and recreational services 2
Major Group 87. Engineering, accounting, research, 1

management and related services

(1) The Standard Industrial Classification (SIC) is the statistical
classification standard underlying all establishment based Federal
economic statistics classified by industry. Each establishment is
assigned an industry code based on 1ts primary activity, which is
determined by its principal product(s) produced or distributed, or
services rendered.



"PE1IAILD SB PIAOWIJ '0)
"BpQ 40 NIRQ Ut padunp Jawisd JWiEd paLyl
§$ 4O UOLIR{NWNIOR UR P3| BAADJ UOL]IAOSU] 1661

oy
AJ9K020y 2340053y

{51) 110 Ju(nRIphY
{052} wikd

"4 130y Lanoday #K0) U3|9 30/pus {000°1) W0B3 B/n (10 903 29 | I¥ LBV
240053y 9A0) UB|D B jO Pas0dSIp 3ISEA - (BEI J334005uRJY {8B1I1SNPU] (000" ¥) Yupd B/f wyIdeN 1B/1)2
"poxed| yuel (L0 (80§ 23 3/ - (B/9
"14003J 338N 1SU1) Parladay - 2861 1309044 (000°21) 94ITRN A it
(0961 $J00p J21]20 1§ fauie) 001
*anyaLd Joj pale(nenIIe ule) 120p04g {0001 ) eyadey 3 spays ja@1s 1900048 KTN)
W#r[0S puv JuLRO PAJoU JOIIAOSU] - |B6l sdj 190p0J¢ (541 JauLid quieq s J0 UOLIRILIGES 1NPOsg vl | §
buyieay ul pasp (§) duasoJsay
*J00p XU $3104000A3 {2) autjuading
32UaP159J W0J) 19| A1Jadosg  SSRUppR SHYY JULRD Y& paxiy (2) Jouuiyy gy 18 fause) ot
I® 3D1AJRS JAVEA ON  C1BEL IS UO(IBIO} Y uRouyuf 19NpoJg (01) 1y 89/92/6 aoys buip(aa SYJON UOJT AACY LG | ¥
*3uRdn220 quR4JND 07 JO1JO JuRDRA buip|ing 321440 suoi13eb 1§ havie) 1
‘9861 3DUIS VOLIRIO| Y $9) UON 86/52/6 -1158AUL BIRALIg SULR|) ulpg £
{pasn Jabuo| OK) g1 uodsy
{02) {1ouedosdost *4) voeJy
PAISNBYXD UBAJ0S SHILLTETE) pualg v BpLyd
$21J008A {1) uoeJy
papJRISLP 5011 D (4] {10H X91) JouRRd (939K
$130p0JE U0 {1) xnyy Jap(os
$130p04d ug {2) 8nyb Axod3
papJRISLY uAYY {5} Lourdosdos] {s91{qudsse
$2100412813 S{|IH YIJON JO Kavp1sgns) X3 dsiQ ‘sdiy B/ patyddy (g} suoyady -Q0s 3AUROIILG) id JepuRaRlY |
. pa18NI30 A(SNOiARJE - BB/| 9JUIS UOIYRIO[ 1Y urouyuf $1Jn90Jd 01 pat|day (t) butie0d (RwJojuo) 88/92/6 Buynyaenuen LEO10uYdB] SILN0IIN | 2
(§1) xngy Joplog
(§) (1o burnamy
{01) SJ0uuiy) uieg
(0¢) wieq
($qL §) S{8I1WAYI0I044
(sqL §1) autpory
() sio 35k
4 svo§ 3 dumog Kaup1s B§EI i paIsty A3upioey (011) 9p1I014I 21u03y
*$J93J005uR0) 13140054843 (011} toyoaty | Iy 32114Y
SEA {B1JISAPUL JO 3SR SIWIIPUL - BAINS ERE) LRELLE I PRELI | {5L2) (SH1/SE1d) uoauy /e
pun0sb 841 0ul 6uLob {Kep/ie pg) seremasuil |
abueqasip © S3RILPUL u0LIRILLGR §304S LlFI
‘{lankip 07 padznd
ulIR|d @0J) voLIN(OS Asuty - AIAINS KON [[6) {1enkip 03 saod {02} S{u21waYI0044
*Jeal v 22u0 8961 uo13n{0s Bulieyd uads {0§) 2PLIOLYD 21293 {spJvog d/IvaM
vl yIRQ Uy padunp SYIBQ VIf ¥ APLJOLYI dHJudy EBITE sjuled uy pasp {04} JpuuIY) WiRy -01Ab2 31u0J133|2) I1d epurra|y
LPOLY 604 JOIRA @SULY - 1J4CHEJ YOI (RSOD {6} saj sbes fn pai|ddy (81} suRyIB0JOLYILIL 11"y s BULINYORJNUER | JU0IIIR[F % (R UAJON | |
(SNOTIVD NI} A3A3AHNS “ON
SININNOD ST3A 0343A38 Q0H13K 1vS04S10 33v80 TYIINIHD 31v0 SSINISNE 40 3dAd SSIYO0Y/ALINIING | 4

SSINSNG NI AVINIYHND

Y38Y 07314 1138 133415 AINYYD J0 313044 IYOIN3KD TYIHLSAON] - 2 318YL

YHOA AN 'ALNNOD AYSSYN

3A02 N33 40 ALLD

LNINDIS BIJINDY QILYNINYINOD 3O NOLIYSIJSIAN]



Sutleey 1 418

}

saulylew Jojue) {04,40)
"3LE1 BIULS LOLIRIOG 1Y ox wadangg i pasn {01) vLuosay 38/51/6 ‘931340 burdaeuibul 1507 {8s2ud vani v
sl BRENTET
1861 3Uls volIvdef 1y urouNuN 3uoy 98/52/6 148 BINQLIISIQ | Q4 SUSIIBAU] 14y wucy | L
(39 Y3y J0 Javicy)
saduJb 16 (3lJgeg ¢
"C161 3IULS UOLIRIO| Y $94 auoy Be/LL/01 34015 1 J00¢] suo§ y ozr] eui(sfuy | 21
1311580 404 Ajtewead pasn) Buidedspur) 0duslg
-Suy 03 A343dcud ayy jo .80 SIS -AaAInS §gg)
186 642 [£) - duasoJay
1SYUB) punoJb aAoqy
1o 05§ - (10 (eny
(6 000'9 (2) - eutioseb
(6 000‘2 ~ {10 @IsEA (529) euas0Jey
1Syuey punosbiapun $J3J0dsueyy (006) (10 JBaY
‘pasn aJe sJaseasbap oy |RLJ3SnpUL Aq dn paYIL4 (606) {10 3gm) py dueng Jepa) gy
Rl tUBIBA A[SNGIABIG  “JP6i SUIS UOLIRIOL TY S8} Ry {10 a358x (52) pinyy ayesg 88/01/04 SJI1R03) 0INY LOITRIG BI1AJRS S ONY | 1}
*§6943 Oukng Jepa) 03 pabieydsip U3y (021) ved(y K13 8¢
§a1ys wasAs abouivip wi0)s Y] 03 Pax0|}Jaad k19485 kq dn paxag (S21) pin|} voLssLwsuRJf
{314A su1seq Buiydva| |[RJaads 01 Juan abieydstp (001) 318044130y
ASOYN JOIRJRDSS JIIBA/[LO UR 01 PIJIBULOI dJaA {p1o sJuek g7 yuey) (600°G) S{L0 J0OI0N
HRJP JO1JAIU] 49430040 O ULBJP WIOYS § WOJ} ¥Ry §/n 0jut vieyg (001) {10 agm
i3S043y 4O AO|J 0B6L "SJ3AdS 07 PaIauu0od doys Jabuaseas (0] J3uuiyy Jandael doys Py GuEXS JBpPR) O
) |PPLB UL ULRJP JOOLS "Bygi BULS WOLIRIOY 2y S3s 181435npuy 4q pandig (006) s:evuiy) JuiRg 88/02/01 Apoq 1 Jiedad JE) SJ0ICH Jaiskn) | 0l
Py duEr§ Jeps) 29
($54) spingy Butw(equy *IsiK 88/62/9 2ucy
'UGLIRI0| SEyY 1B {115 -B3JR JO AAAJNS B9/ LI} 9A170AJ05240 Apog {001) dpAyap|euiog thtle WK |RJduny |RJauny (WoduRIG 1 K | 6
“qued |10 (any 9/n |86 00S © vy Uy Py duees JEP3) ((
‘906) LS UOLIRIO| 1Y $34 kyajes g dn payag uea|y Ajayes 88/5176 §1480 0300 4O S3|RS §14%¢ 030y fauoyen | 8
vaax A3nuns
3 pebapydsLp St piabLy S3IEILpUL SII RIS LB6Y L1385 Aq dn paydig ued|y £1a48S | INOHd 98/
*pUB| JUBIRA SBA SJOJON AA( [Py 0} SNOLA3JJ $J974005U8J] 1S8R (R1J (3214108 [RJ3uIN ¥ SUOQURI0IPAY s01n8 Py OwExS JePa) (7
43mes 0 $806 JAIBm BSULJ - KaAJNS []p) LET -1snpuy Aq dn payalg atqeydi(e) (09) o1 ey I 8I1AJ3S 1 SRS §J0304 BA[|°4 | |
uea(y
41385 Aq dn payaig (yued 186 o) vaaty Ay84es
. 9I1M9s sbey (A0} Jouva|d asodind [8JauadY
13835 (X) Jaueeyd pury
640 19458 B Sem A |® kiauyyoru up {an) susa Aeuds - sagn) 15 kaudey 907
bui(#0q 07 SnotAasg  “gSEL AJuLS WOJIRIOY 1Y s34 3314495 sbey {n) JouRa|d sue) 98/92/6 Aafje Gut)mog {ROB 2400 U315 | §
(SNO11Y9 X1) 03A3A408 “ON
SININXOD SR [ELELEN QOHL3N 1YSO4SIO 33VSN VIINIHD v SSINISNG 40 3dAL SSI8AQY/ALINIOVY | dVK

SSIINSAR KI A1IN3IBHND

Y34V 61314 113K 13381S AINYYD 40 311408d 1YIIN3HD TVIHISAORT - ¢ 376yl

YY0A A3N 'ALKAOJ AYSSYN
3A00 K319 40 ALID

IXIN93S YIAINDY QILVNINYINGD 40 NOILVDILSIANI



—
SUo||BD  (§/2) (10 23SBA
:§yue] punosbarogy
Suo[{eb (000's) (10 (ond Juej |10 35BN {xn) 110 JoI0K
suo|(#b (000°Z) (10 teny YR |10 315N {an) Jeswasbap aurbuj
suo(eb (000°)) auijosey yuey {10 8158% {30} 0§) yoJsasudy) |euoiiey 3AY J4i10 3§ 0l
:syu] punosbaapun uday Ayeyes 4g dn LRI R L)) 110 {204 JOQJEH
EC6L 3uls wolled0| 1y s34 pewdid ‘p3pakaey {30) usety 433)es 88/1E/01 AN |10 “BI1440 uosAR{ULS 1 3IXUIK | 12
Ay jj1{0 RRC |
916§ aduts uoryedo] 3y oK U0) B8/S4/6 bulwo0.9 bog doys wid) pp3 Ao | £2
03434808 15 3A049/35 {a1Ed
‘pII0oU Sautylee uc_zm: kiuo - mc_—;w—u :u oN ¥IA3N 1840JpuUNeY 1eL0Jpune] mmm:,:_ 22
(qd0 §) aualAy3a040(yIrJ187 '(QID §6)
19W0JON{ J0JO(YILIY '(QID (1) apLiojyd auajdylau
:S9|0uRS (105 *901AS JOO() 3yl WoJj ( Qdd §§°y
§0°0) duan{0l ‘sueyla0Jo(ydtsy L'y ‘apliojy? {dooy pasoi3)
audlAyldu J0 92uasaJd 1RALPuUL 4L JOOPUL § 3055340403
1108 Bugysay ‘Joofj jo ajdues adimg :uy buiaos 318 31003 SpJR0q 3102410 18 |3zeH O
2J0J3q buip(Lng Jo sa(dwes x00% $3LNIIL0I0YY FES LT 99y UK 88/8 pajuiad buiyrag SIUN2J130%0Ud | 4
. 15 |92BH 38
Janas JauRa|d J0O|4 FEELYTBLY) Jay1ed] 1589
*§i1 FIULS UOLIRIOY Y s3) 3311 3J04 Joj [ang SYURY auBCOJ¢ 8B/52/6 JayIe9| Jodu] ‘09 § Jaudin R | g2
1S [elH 6@
4961 33Ul UOLIRI0Y Y oN 3UON 8B/S1/6 $1Jed 01N8 -~ S3|N§ $3JRd 030y Bjeru3SS | 6
15 (3704 6B
"§8/8 3duis UOYIBIO| I o §319J008A3 {21) (oyod(y 86/51/6 SauRJ) 84014 12§ MCPRyS | Bl
J3350uRYR0 |01S18-030Y - JOSSIINIY $4910035 Jajen NINENT
1861 33U U01INI0) ¥ H uoy 86/61/6 | @31a43s § 3I0QLIISIQ 4330035 enoy | i
15 (eleH [8
"88/1 93ULS UOLIBIO( VY LY 33)RJ00%A) (2) Jauves|d sud) 88/92/6 $3dv] 08pLA BINPOU oapta pueis] funl | o
15 {92%H 18
s7480 §10J7U03 1
YOR1 w0J) Uy 58} BUON 86/92/6 gund 83nqiuIsLg $1404 8214435 4107004 i
{SNOTYD 1) 1343n408 “ON
SININNOJ ST (B BLEN QO0HI 3N 1YS04SIQ 39¥Sh TVIINIHD v SSINISNE 40 3dAl SS3400Y/AL1010V4 | dvx

SSINSNE NI A1IN3gdnd

Y3V 01313 3N 13381 AINYYD 40 3T1308¢ TYIIN3HD TYINLISNONI - ¢ 116V)

1404 AIN AINNOD YSSYN

3603 K310 40 MID

1KIXD3S $I4INOY QILYRINYINOD 40 NOILYOILSIAKL



Y3342 8yy 03 abueydstp sutwJp 8bJuyday
§ 10 BuiyJed pus SULRJP JOOY - u0L}IACESU] 16} 340489
Suo((®6 (001} ysady pajeutio(yd
Su0{ {6 {000'9)-7 ysasy B S[{an
Suo((®6  (000'Z) a1sen Jajea buijoo)
13pLJ0Lyd 3ua|Aylan jo SyuE) punosbaroqy
SUO((¥6 {0009} ysa4y LILL (61'11) euByIR0J0|4dLIL 111"y A3NENS
Su0|(®6 {000'1)-¢ ysayy uoisny4ip gl (C10°11) 3ptaolyd aua(hyiak Lisef
suo|(¥6 [000'Z) 3jsen
19URYIA0JOIYILIL 1 1"} 4O SYuRy punoubaaoqy
*¥3342 34} 03Uy SABJRYISIP YILYN JAA3S WI0}S (000'5) aphyaplewioy
133UU02 puR JaAIs AJRILURS BY] W0J) JOIRARISEA (000°1) SuoLanjos d¢3sne)
AOW3L 0] UOISSIWIAD uaaLh SIindu13070yg 'wdlsks (000" y) 838 nsJad unipos
1 40 U01320J35U00 34y buLunp PaRIs 4313 2964 0L010t-N (005°2) opixoJphy wniuoway
*SU01SRII0 Aukw 0LLL6-N §J3J0dsu8Jq {000'9) 3usyaw0.0(YILJ]
UO PARD(JJOAD $J3AAS SBYWILPUL SR 1) 196i 01568-N 3158 {RLJYSNPUL (000"9) PLay dLuny(ng
"3ULY S1yY ADULS 3pLJojyd Q0E68-N Aq dn payaig abpn(s (000'8) y1vq Jagdo)
aua{Ayien puR u2y33040{yatd) |4y buLsh aesrL-K 8p1J0{4I aud(Ayldu (000 L) PIdY 31J0[4I04pAK
3961 03 J01Jd BURYIB0JO(YILI] |11} 03 PaYIILAS 0251L-K 956t pue UEY38040(YI (000°5) apLio(ya audjhyian (spJvoq
9561 Ut Y228-N uLs SHL T IRy (0861 (000°'5) eptJo{yd 4addo) | I 31I1LNY LML) pauLid) AAY 44010 RIS T
pesn aua|y10040{438J33) ~ AarJng [[f) B w0J{ Larl-N S3A | @JU1S) SPJ0deJ SBY HOIN {000'r) 938393Y Nd 18/0v/¢ butanyoeynuey $1tN241307044 | 92
*1sed 3yl ut punosb ayy 03 pabieyday
BA J339n BUL(00D S3IRIIPUL 14003 YIL(ASOD y[6}
$483L( 971 - audphyracuo (L) (1L
SJ31| 91 - aua[hyle0Jofyaiy)
SQ| 002'91 - 3pLuofyd aud|hyian
W 0001 - dua[hy33040{yI0419)
134bnoq s|vatwaya Butnof|o4 - jJoday 3ISER (61
FYU VLT
JAONOY 3 04015} S304S 2BJRyISIQ-UON PanSSI- (RG)
*S||3n 3y woJy 3334 057 A(djmmixoJdde pays {011} pray anyhaoy
:BJ0YS (BI1Meyd ASSaw © pa|varas uolydadsut g6l (542) opLa0tyd eua(hyIan
"spaek puw SuyrJp umop {§S) @pLx0JpAH wnipos
3|821wayd butdunp Jo KJo3syy Isud S830Ipuy ||od 49868-N (§§) (ousdosdos|
3% saduibue [921uay) - uo1323dsu[/AaAInSAY BL6) QS5 L-N {084) apLavyade| iylauLg
7161 Ul BpLIO|4 O} paacu CYS1L-N (011) P1IR ILJ0{y204phY ($juducdeo] a9
Ay Saill{19e) “byu 3nq 1890 ug pasn QESIL-N (55) Jay3s w3033y put wipen
(3ua(y32040{y21J7 pus dua|Ly32040(y284193) 0580L-N (5§} (oueyl3 SN0JOg 148J241Y
S1U5A{0S PaIRuabo(Ry - A3auns ([} Cr80L-N {1) proe 21382y FINLREDISIT)
‘9d1d PausASS 18 PBIOU (SPLXC WNUiun|®) 12004-N §43320ds5u0J7 (§5) 110 auiyden ISAWRY JELL04)
abenys ys1adiyn v (1am 03 uadelpe 0616L-N 3I5EA |RLIISOPUL g (011) 41 vodsy
poAOWAJ BuL(31SeA - VO1YdRdSYL (961 L189-N an payaLd saIsen (G161 (0011) 110 augmeapdy | TN 3130Ldy {sa9(t4) 3AY 44110 E3S Of
976} 8JULS V0L1820] 1Y 9IEL-N 901 82ULS) 81} uo $PJ0IAY (041} Joglaouou |024|6 dudjdyy3 18/01/¢ Sutanoe nuey uoi18J0040) (|84 | 52
(SH011VS NI} 03430808 “ON
SINIKKOD S113A 0343435 00R1IK TY¥S04SI1Q 39¥Sh IINIHD 3y SSINISNG 40 3dAl SSIYQAV/ALINIIVY | dVK

SSINSNG M1 ATLNIBEAD

YUY 01314 113A 133815 AINGYD 40 311404d TYIINIHD TYINLSAONT - 2 8YL

YH0A A3N “ALNAOD BYSSYM
303 N319 40 ALDD

1N3KI3S ¥IJINDY QILYNIKYINOD 40 MOILVOILSIANI



y9) BAD) UR|H 0IUL SUIRJP

940 40 3PLS SEB UO {&1220( SULBJP JAIEA WIOIS aC696-H
4938 But 003 3I9qu02-uoU 05196-N
.1 PIbJRYISIP ‘9861 03 G54 WOy AJL[19R) §30dS 0ri96-n
LJRQ 19U SL Y3tyn BAUR 3684035 JudA|0S )SER O 01966-N (abpn(s {04) duojauy
. UL PalRIO| SI ULBJP ©JOIS ¥ - uOLYO8dSUL |R5l 2683-N 1664 uajdy3040{ydRI13] 3 {591) 1014
2196-N CEITH 3ueyIa0Jo(yILdf |*1')) (§4€) ouBqE0IO|YILIL ('Lt (s931aap buidta) « v ipt|d RS gy
110 J3ny 2§ jo |[10S Judday - worydadsu] ggel 1888-N S84 | SJajJodsuRsy |R{JISRPU] {0041) duajAyre0Jo(yIRsla] e bugnyagjnuey 50a428(3 493015 | SC
aay J3L10 B3S Y
0edna3Q Jue.un) 343408 LA
‘8340 40 AdAIns §BEl ¥IAIN kjuo 931440 Juaedo|aaaQ J4330qS | Sf
*GB6L AuLS wOLIEI0( ¥ - JUBONIIQ ueJIN) 03A3ALNS Y 331D RES B
‘3R 40 AaAaJns 96! BIAN 3J075 po04 kidgns paog cais aug | 3¢
1861 33uLS u0LIRIOL 1Y - WRORIIQ JuLN) 03434805 $J032049u0) 3AY ;1|0 EES gF
‘R24B JO AaAJns s HIAIN 1991432913 ‘au] e)lasesp oLt
“9B6I JUIS UOLIBIO| Y kJysnput BAY JfU(D B2S %
WEedNII0 JuaLiR) 03434405 buibuno| § pooy Joj sjukI|NSu0)
*R3JR 4O AeAins §p6l ¥IA3K SJaubis3p JOVIRYY] e313uY () dijud | 2t
{979u1qe)) Ay J4L{) €3S 1y
88/C 3ULS uoilRIY 1Y oN $918408RA3 {09} JeuMIYY JenbOR] B8/11/6 Buginyoejnuen 53au1qe) s, nel 1L
(sautyoru
. BI5ed 3 0SSaJ0x2) BAY JJL1d PaS oy
TLB6L 2JuLS uwolR30f Y oN BUON g8/2/s 1010Q1J3540 89)J0) 1598 URdLJBLY | OF
SI1 3LvIS
0961 S| R3twayd ON ee/e/r
*CLEL PIULS WOLIRI0; 1Y °*S.3AAS Q) FRITY $21 KON sbul111) 1npuod BAY J4U{0 BRS 17
abawyastp sy buryses &, .y Jajem buijoo) 534 S|BI1wdYd OF ] 18214129(3 3|quassy YT TWLETTE I PUE I Y
aAY J51i) E3S Or
(211} SO1PAIS 1UBIS AJ[BADK
*206) @IULS UOYIRIO| Y [RI'TEY (satJadeJp) quaudinbg
*$3$100J0 VO pawJ0yJBd SD1.QRy JO JURWIRIIY ON Sak BUON 88/1c/04 buranjaejnuey AiadeJ paie120Ssy 2
sunJp (86 §§
ul pajaa(|02 abpn(s
auly/n paleas) {02) spunodwod buiysi|og
B159-N PaIsnEYX] (2) o5t ‘s|10
'040) ||®d 4O UOISIALQ) BLPaN SNOJO4 1JBIIILY pauopueqe 1964 $210400EA] (1) sdeuuLyy Juiey {sqisuain
PIYIS [ (IA BYI UL PRISI| SB (3N JO JOuND 1DI0K 113 LS $33npoJd ug {91) sjuteyg Bui1€.029p 3y0)) “9AY 3110 B8RS gf
{161 2Juls wofle30| Y 81eatid 117 $32npoJd up (2) s 88/9/01 buLinloejnuey “d40) veseoyy snsny |17
(SKO11¥D K1) 03438805 “ON
SININKOD 51138 0343438 Q0H13N 1vS0dSI0 39¥SA I[KT lva SSINISNS 40 3dAl mmwznn<\>_-_u<»\_ dv

SSINSNE NI A11N3¥END

V3UY 01314 3K 1334LS AINYYD 40 I101408d TvIINIHD TVIHLSRONI - ¢ 318¥L

Y04 AIN ‘AINNOD NYSSYR

1402 K319 40 ALDD

ININGIS BIATNDY Q3L1VNINVINOD 40 NOIIYOIES3AN]



b

dnquang )
SuLRd/n paxig

(ATLUEND [ {BuS) SBAISAYPY
(A1uend [(RuS) Javuiyy JuLeg

Buiysiutyey

3y 4411 935 B8

"§L6! 3JuLs UOLIRIOL 7Y uRoUYUN 34n3Luany v (Aqtuend |(eus) sjured aeeu) 88/n/i1 aunjiuany 3g seuokalg 121 | [
(5} sakg
{009) arisaype paseq Jalen .
130p0J4 {(001) Ryuowsy 98/84/r (sku|ds|p nopuin} IAY JL(D R3S 6§
‘0464 3du1s uo1IRI0| Ty ON 19004 (N} on(6 paseq Jaien 88/11/6 1030G14951p 314QR4 §3A170J033Q X314 | §r
—
$3J90 pau(yaeu uo Pasp (55) sito Buiaind et BAY §4110 02§ 6§
$104 3ULYIRR UOISLIAIg
€161 3Juis voLIRI0{ 1Y oN BuUOK 88/01/6 $100p0Jd uLYIRK Bui|00] ugiS134d 14 | GF
Jauuyy Janbae)
"8/} 32UIS UOLIRIO} Iy BUIS0JY 03AIABNS (sJ1vdas Jed) 3AY §5110 035 £§
"spuayaan pu? siyEiu vo A{uo uado qn() ELIRT)| 1u01323dsu| 831 HIAIN qn(d 03ny gn{) ojny sJopnj | 97
*$L6L BIULS UOLIRIO| Ty Burnoy put BAY JJU10 €S €5
SLPLIAQ O qU0J) UL SB|PPNd 3Z33J517u8 PaloN oN auox 88/ni/6 sJiedas dpogolny syJon Apagoiny Q3f | oy
{s970R
*CL6L dJULS UOLIRIOL Ty buiuuni sune] (5} apra1isayg BAY J4L1) S 6§
*$430J7 ou) $J6A0W URR] {§) auiioses Eutdesspue
oLe SJamca usej jo 369i07s sv AyLJewiid pasp umouyun LY (0524) JoT1|13494 88/1/11 3JURUAIULRY SPuN0JY U3357J389 | WEL{[IN 14
s1Jed
14040418 J135R|0 Y J411D BBS ES
€961 8ULS WOLIRIO| Ty ON U0 88/nt /8 40 Buruyaey $311se (¢ {03¢y) 0243 "
8AY $4110 935 6§
JaLqddns FELTH
$3) QUON e |e1aalea "Bpg PUR (B0 jy1{d ®eS | G
0343405 BAY }411]) €3S 63
“pE61 9JulsS vOLIRIO| Ty $IA3N *0 bui3um) Buiyuey uns | 68
[EJRLELT JUIA{0S Bui|8JNng
*(pury juedeA kjuo - J0SSaSSapasd o) £661 $310.008A) (02) 2u01ady $9SUB|
- ‘£661 2IUIS LOLIRIO( 1Y LRITH abvqueb 07 yi8q (10 {§) (10 ajgniog 31300 buiysi|od BAY JJU15 23S S
Pasa Sy dul{aJnd 3JAYm w0O0J Ul SULRJP JOO|4 0860-N S3) $$32040 UL pajsneyxy (£} spunodwo) bulyst|og 89/82/01 pue bulpulsg U] JE205] 8L
ya1(nso)
iq qJ008)
Pi61 Ul
N pateaLpul doys Jiedas
AJRILURS Joj $|000SSdI PaIRILPul AeAJRS (/6] $(00ds53) 187J00SURJY {10 BISRA {¥n) euesoJay 8L/ 137 1 U018y IAY 44110 935 g%y
G361 8IULS UOLIRIO| 1Y 10q say uoy 88/11/6 saysunay bLady *ay] 03/ay It
{SNOT1YS NI) 03A3A80S 0N
SININKOD M 0343A35 COH13% 1Y504S10 39YSN 1¥31N3H) 31¥0 SSINISNA 30 3dAl SSIHO0Y/ALINIOVY | oYW

SSINSNA NI ATAN3HENI

Y38V G314 1734 13341 AINHYD 40 311308d VIIKIKD TYIHISNONI - ¥ 318V

Y404 AN ALNNOD NYSSYN

303 N319 40 ALID

1K3K83S 433IN0Y GILYKIKYINOD 30 NOLLIYOI1S3ARI



$J03982300 1S pu03as
*086) BIULS UOLILI0| Y BUOK 88/L /01 18314399(3 314338[3 0UIAD) I 15
U0LIRI0| JUBSAUG “IAY J511D P3G £9 I8 A|Jamoj
*1818R y3In Buino|jsaa0 papJeasig sbey {011} Jauea(d sse|9
SULRJD WJ0YS BPISINO - UDLIIAOSUL GBI SBULYIRK {§5) 110 butputsg {swa1y sse(b) 3AY Jj119 €3S ¢
2349 butpuyab sse|b ui suieup Joo|j oN pepJeasiq sbey (§6) duesoJey §8/61/6 Buianyaenuey JOJILK 9 SSBYO 11| S
BAY LD eeS 0
‘2861 8JULS UOLIRIO| IY s34 88/11/6 34033 SLuudy Jajue) siuue] er0) | 2§
- (01) Syur Buruaauds y(1s
. (8udn|0} pul eudzueq
buidip Ja1je sJaysdunp SULRIUEd (§1) dn-ude{y puoquo)
UL papJeIstp e {2) 10403(® paunjRud(
sbes - S9559IX9 a0(a (0§) juauad 3equ0)
03 sbeJ edin asn Jo (§4) sJeuuiyl sJanbomy (51000 buruwins
*2L61 9ULS wOLYRIO| Y 320p0Jd up (§1) ssanbae) 40 S|apow 3035} BAY JJU[) E2S 6
wed by buipjow poom @ sem JuednId0 SNOyAdJg ON 3anpoJd ug (01) aaLsaypy 88/ /1 burinyovynuey sdeidst( 230N 1§
*SYJON U0J] S3ULYIRE UP {s3b2) st1o buynd
*3'§ 9J049Q U0LYBIO| S14Y 16 Sen doys kpoq ¥ SquLed/m X1k (§4) $314Lds |RJduix {sbui[18s uod1) BAY J410) ¥3S £5
1961 QU1S WOLIRI0| ¥ s34 33004 (52) sured |oupu] Be/r/iL Buganyoenuey SYJ0n LOJT Jyrid RS | 0§
*9L61 PIULS WOLIRIO| Y Jajeay Joj |eng {0§) @uasosdy Ay YL BES £
X9 0w0d $3InpoJd a[vsay (09) euodt[Ls sa(ddns (91X
Ay 441D R9S 6§ UtyIya sbutpling £ 501030 yRouyuf $300p0oJd 3[8SaY {0€) PLI® I1381nR 88/8/11 AJsuoseu jo sa(eS 0339J0H ' J33,En | £F
2AY 4411 RIS §§
G161 9IU}S UOLIRIO| I $3400 up {(21) x|y sapios vl sJ1008) J0301pRY
*R9J% buLuRa(d |v18w ul suiRJp JOOLS $94 yURy U seledLssig {24) p1a® 131Nk 88/r/11 JojR1pR) 01NY 010y yyrid vaS | §f
(SK011¥9 NI) ETEIYT “ON
SININN0D ST3A 0343n3S Q0H13N 1YS0dSI0 3950 IVIINIHD 31 SSINISNE 30 3dAL SSIYQY/ALINIOVG | oV

SSINSNE NI A1LN3YHND

YUY 01314 113K [IIYIS AINYYD 30 311408d TWIINIHD TYIBISAONI - ¢ 318Y)

J40A AIN “ALNNOD NYSSYN

1400 X319 40 ALDD

ININ93S YIJINDY GILYNINYINOD JO NOILYOILS3ANI



(s34ed 1010} MY 4317 €3S 9F
1161 vl epiioy3 03 pasou Lueduo) 03A3n4nS butz1pouy (1040) |1®4 4O “AiQ)
*040) vasuoy] 3snbay 03 Jossadapasq BIAN pus doys auiyIRy SIU3u0CL0) ud(y
*$SauLsNg 4O N0 - wo13dadsuL a31s §g6s 03A3AHNS 513458 1S 18784 06
*98/8 U011830| OJuL PaAON S$LAILI0I04G saj 130poJd (unouyun) saatsauypy ¥IAIN Ja1se3 3| quassy pajlat(ufy Ja3sed
15 |92%H 18
§534ppR K91[128) 3y) $31v1s 1.003J umog Kaupl§ g9Gi (sudL 15 (220K 23
'35 [erey 094 2J0m05N0Y J1758(0) [872Np04g 8YIYSUICK}
CUDLIRIO0| $NOLAJJD B Saledipui J0daJ YIL|NSO) yif! 1anpoJd buiquasse ['e42) 430}
*$S3UISAQ JO N0 - B3JR JO KAAJNS §BEI s34 U0 JO S3leJoderd (092) 9pLIOLyd1p BUd|hyl] Lystfos 1 SuyJniaeynuey 5130p0Jg A0JSD
s (Juaudinde
'PLLEH pekaning 10J3u03 kJosiasaons) 15 (918N 6§
35 IL(NSO) y[6) puR Aun0g S BYEI WOJH WOLIRWIOYU] & 1 59 03 33STA ButuIyIey JanaN Butanyaejnuey  |J21SRURIRG |0iSEIg-022Y
9§ |31RH {§ 07 [PNbA SSAUPPR Siyyf
{3104 €9 pue (§ ‘Gf AweI3Q IS (3ZBH G '986I UI 13LON pakersng 15 {326 6L
1861 up PaYIIAg $34 JEIT £luo @1);0 | 1BI1@3Y043EG 2R 1II2M
(suryae0Jdoqgaisf 1*1'1) (s1e0d s2ipe|) 15 (3284 6
*SSaULSNG JO 100 - KBAINS 9861 93 painJodea) (2) pun4 Burusad() wn|g-JaA3 Lwis buyiniaejnuey 03640 suotyse4 39
$3J03§ |R1DJ3WM0d - UOIIRIG IR L.:;:S (sewrJy unytudng) py Owemg JBP3) (1
SSAULSNQ JO 300 - u0j}dAdsul LS §66) S3) QUON s buianjaegnuex *3u] UR4SS3|Y 9
*9snoy quaulsede UB MOU S{ SS3JpPY vaay
*SS3UISNQ 4O N0 - UOLPIASUL 3IIS §86) £39488 Aq dn pandyy (0f) veaty K1ey8§ 15 A3use) g)
*83J0 JO AeAJns g§/p S84 Jabuaagas {10 3isEN {09) (10 JojoN 08/21/% J18deJ 008 (RJ3URY kpeg 03ny 35 Laude)
*aSNOY JUBWIJROR UB KOV S| SS3JPPY
*SSUISNG 40 N0 - UOLIIAASUL LS BRI {519npoud seAURD) 15 kewse) gy
4003y YIL{NSO) Y6 WOJ) UOLIRWIOJU] & unouyup QUoN wibl buyanjaejnuey SIIRp0J4 SEAURD 03{0%
SSAULSNG JO 1IN0 - u0LYdAdSUL 31LS B85l
Kanung [Ra1way) 3saayd Id J2puex@|y |
[RLJISAPUT DIQSAN WOJ) UOLIRWIOJU] & H Tt 3uON TV 10Jn3Ru S2INGLIISLQ U] 2502Y) 01ANSaY
{siuse
-AJ3SuL [BILP3N) Id Japuexdiy
$SULSNQ JO N0 - UOL3J30SUL 93LS §g6l 3, 8UON iy Buyanaaenuey 10407 [BIU433] N]AS
(SH01V9 K1) Q343MNn8
SININNOI ST [ELELEN GOHLIN ¥SO4SIQ JOVSN WIIHIRD 1v0 SSINISNG 40 3dAl $3500¥/ALIN12YS

SSINISNG 30 1nd

YUY Q1314 1138 133BLS AINEYD 30 311308d IVIINIHD TVIBLSAGRI - € 316YL

JHOA AIN “ALRNOD NVSSYN

3000 N319 40 ALDD

ININ33S ¥IJINBY QILYNINYINOD 4O MOIIVOILSIANI

¥ XIQN3ddY



390p0s4 {52) an|H eseq Jaren
19npoJ4 (52) juawe) 12930
3319400843 (0§} Jauuryy Jenbawy ary jiii) E3S ¢
*SSAULSAQ JO N0 - B3JR jO Aanuns §B/Ql ox 19np0Jd (0§) Janbaey 98/6L/9 buiyJonpooy 904S 3U1qR) 3P[0 3y}
K03 U3 *raAy SLUION I
CSSRIPPE JoWI0) 1YY SBITILPUL 4003 YIL|NSOD ylpl SRULIT
UoLIIRI0| 1Y S@LdNa0 3bv1s Joj syedys
(J04JiN ¥ SSR{H ] 40 JJRd) SU0LII9|}aY sutye{ab bju y penyy BAY JJU[) BES £8
*SSBULSNG JO INO - uDLIIAISUL 3315 6BEL 390poJd |RuUi4 (00y) PLAyy ByOUS INOUS (BI141E3YY 046 $3INPOI¢
0861 3JULS UO1IRIO| Y S84 1300040 (U4 (081} S|10 {RLIU3SSI 88/11/6 abeyaeday auL1e{ag/sqe Qasy
“140084 Y21|NS0] 961 Ui PAISL] BAY 4[] E2S €3
*$S3UISNQ JO N0 - BaJR JO 3auns gB/6l/6 oN uoN e/t Jun|d butbeyaeg s3|e5 8179nDeg
FAY 4411 8RS £
A3A3A4NS SURYIYIY LSEIS &O:
*1J003J SBIRLI0SSY YN [NSO) 61 WOJH UDLIRWIOU] oN auox ¥IAIN JANRU J8V1Qe) *0) buiyJonpoop 1sei§
(hasJep mey SRULYITE Uy pesh {1) 110 buioseg 98/5e/L BNY JJ1D EES 93
01 pOAOW) SS3uisng 40 INQ - AJAJNS BBgl (sJa3J005uRJ] B3SER Sjvauoduod 333546 15403
7860 @IUIS UOLIRIO| Y LLTY 40 151 vaaLb) puey up (§) oajoso||ad |AIng 98/8/2 butyda3ias 3{quassy SILUCII2B|3 XepRy
‘§5au{sng (saweJj 8n3310) Ay 4L ReS 1t
40 300 Kaauns geGL  “9B6l V1 VOLIRIO| JY s auoy 98/5/2 SuiJnyoe;nuey aceJeIpen)
- *asn ut j0u Jaswesbep
Jodea - Buiso|d o3 |gsl
*qu8A108 bujjaka
-3J 03 payaiag - 086! (s39npoJd paje 8y
*uk|soy 03 parow "0) - £B6) JOINQLJISIP 03 pauINd) auoyde}al Joy 82d) MY J4L1) B35 1y
JtuJed [anoudy ¥ 3J035) $304§ 9BJRYISIP-UON - 0B6) 117} ueajos A3J1Q - L6l (011) ueyreodoqyais) 11"y 116} butsn3ovjunen T 0318y
. (340d3y Ay 4ty e
*9161-8961 U2BRIBQ 1IN0 PIAON sunog 'S "0 u3v
*09(0] 03 JOSSIAPaLyg 90y} *suot1eJado Builwge -183J] 703K 179UUES
3143993 (JB] JO Kaans [[p) put ojul) 07 JotJd $3Jed [eyew bulura(d vy 03A3A4NS '0) .
0403 |14 j0 A3AINS3J BIE) 2y W0J} UOIIRUIOJU] 8961 pasn SudA|0S 9|q15500 - ukouyuf ¥IAIN 13384 R334 -3eRJ] JEIH UJBISEY
*paJIRAB) UOLIIIUL0I Jemas Jlayl 3amy
1 PaL4110u SEm A3LL19R) S1y] S3IRILPUL UOLIIAASUL 196} (n) suafhyracsoyary)
6360 UL Hasoyd 93 cpsrk syl ui 1961 (wn) auatdyiacsoiyaediay
SIUBA|0S 935EA padunp JO pa||18s Auedwod pejou LS abesn jeawayd 03A3AHNS (59400 3jRJ2J18) 3AY )LL) R3S 01
oy patels Jsaulbul - dJ0) {(Bd JO KeaJnsay BI61 $34 91Q15500 SmeLAJIUL ybnosy) ¥IAIN 4oyS BuiyIey COyS BULYITN SkH
{SK011Y3 A1) 03A3AUNS
SININNOD ST [ELELBH QOHL3N 1¥S04SIa 30YSNH 1VIIN3KI 3l SSINISNG 40 3dAl $S3H00Y/ALINT VY

SSINISNE 40 1no

Y3Y 01314 1138 133815 AINYYD 40 3114044 TYITWIHD TYIBISNONI - € 318YL

1404 AIN 'AINAOD AYSSYN
3000 N319 30 ALID

ININDIS Y34INDY 0ILYNINYINOD 40 NOILYDILSIAKI

Y Y10N1ddY



asnoy MY 5110 RS 69

*SSAISNQ JO 100 - BB 40 K3AunS gp/Ql saA 0N 39/81/8 -2JBR DUR 5331440 *043) |tRd

FUEM MY JHU1D ERS (3§

-81Rb9 21u0J123(3 o

*S$SAULSAQ JO 900 - RJR JO K3AunS /(| HT BUON 08/81/8 J0 U0110q141S1Q |eucL30us3Iu] Jtdud(Q

"SSAUISRQ JO 300 - UOLYJAUSUL AN1S BRI 03A3A80S (s3tun Buidund (10) BAY J3L) €35 [3

14003y YI1|ASO) ¥lG) WOJ) uOLIBWIO U] umouyuf V0N ¥IAIN Buranyoenuey kaysnpu] quymyig

8AY JJU) R3S Y

‘SSauisnq jO 3hQ - UOL3d3dSul 8IS §g6l 03434805 sauoydagay [33y)

34003y YI1{NS0O) PG} WOJ) UOLIRWIOJU] usouyun auoy §IAIN Juaud(nda auoydafa '0) 214303(3 uoldiy

*14009Y YOL(NS0Y Y16} WOU) uOLIRWIO U] BAY J3L10 35 [

"$SAULSAQ JO N0 - UOLYIROSUL OIS 9961 sal AON Lot 9SN0YRJTN puR 58|85 SULLN 3JuzJRE]
{SN011¥ WD) 02430408

SININNOD SN 0343A38 00K13M 1¥S04SIQ 39YSh ¥IINIKD v SSIKISNG 40 3dAL $S3500Y/ALITIIVS

SSINISNA 40 (N0

YIBY 01314 1738 L33WLS AINYYD 40 3714044 TYITNIHI TYIYISRONI - € 1avL

Y504 AIN '4LNROD AYSSYN
3402 N319 40 ALID
LNINI3S §3JINDY ILYNINYINOD 40 NOILYOILSIANI



INVESTIGATION OF CONTAMINATED AQUIFER SEGMENT

APPENDIX A

CITY OF GLEN COVE

NASSAU COUNTY, NEW YORK

TABLE 4 - RESULTS OF NCDH TESTING OF SPDES PERMIT DISCHARGES
FROM SLATER ELECTRIC, 45 SEA CLIFF AVENUE

COMPOUND DATE SAMPLED
11/08/79 11/10/82 07/06/84 01/30/86
Trichloroethylene NA 85 <1 110
Tetrachloroethylene NA 10 <1 11
1,1,1-Trichloroethane NA b <1 7
Total Halogenated and
Aromatic Hydrocarbons ND 112 ND 136

Results in micrograms per fiter (ug/l)

NA = Not Analyzed
ND = Not Detected

SPDES = State Pollution Discharge Elimination System

NCDH = Nassau County Depatment of Health
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NASSAU COUNTY DEPARTMENT OF HEALTH RALPH C. CASO

County Lrrivitive
JONHN ). DOWLING, M.D,, M.P.NK,
240 OLD COUNTRY ROAD Commissiener

-MINEOLA, N.Y. 1130 : FRANCIS V. PADAR, P.E.

Asst. Deputy Commicssioner
Div. of Envitonmentol Heolth

STATUS REPORT OF INVESTIGATION OF
ORGANIC CONTAMINATION
CARNEY STREET WELLFIELD,GLEN COVE

August 31, 1977 -

Background

In response to the closure of public water supply wells at Glen
Cove's Carney Street wellfield, the Department initiated &n inves-
tigation into the source of contamination.

During the reriod June 30 to July 26, a series of ten samples were
collected for orgenic analysis from various locations in the viecinity
cf Carney Street, incluéing waste discharges, drains, groundwater,
and Cedar Swamp Creek. Not included in this report are sample result:
from public and private wells located within and in the vicinity of
the afifected ares.

Results
Sampling results are included in the attached table.

f
Interim Conclusions

1. The contamination of the Carney Street wellfield by trichloro-
ethylene and tetrachloroethylene is due to past waste discharges
originating in an irndustrial area possibly as recent as five t=
ten years ago. The grouncwater in the area is generally con-
taminated with these solvents, with hichest concentrations focus:
in the industriz) area located 1,000 feet southeast of the Carns
Street wellfield.

f

(i

2. Precsently only two incdustries in the area, Slater Electric
Compeny and Photo Circuits Corporation, use solvents of the rc=-:
type found in the wells, as fcllows: Slater, 4500 galloens
per yezr tetrachloroethylene; andé Pho*o Circuits, 71,000 anz
11,200 gallons per vear ¢f @dichlorcmethane* eana 1,1,1 tri-
chlorcethane, respectively. No present waste cisposal pre
were found which could account for the extent of coniteamina
found. Solvent weste discharges of s*g“wfac;ht mdcnlt”‘
both of these incdustries are presently being discharged
the Glen Cove sewer system. These include 1200 ppb of te
chlorcethylene from Slater Eleztric Company and 450 ppb of
methylenechloricde frow Pi:oto Circuits Corporation. WNo groundé-
water samples have been analyzed for dichleromethane becauvsce

e

¢)

’J
H (r l';

ct
f"

4
Aleo known as meoshnylone chloride

H
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of State Health Department limited-laboratory capability.

It is recommended, now, that groundwater samples be collected
and analyzed for dichloromethane. Photo Circuits Corporation
is a large user of this substance. Miscellaneous drains in the
vicinity of both industries, which empty into Cedar Swamp Creek,
show small quantities of solvents. The source of these solvents
warrants further investigation. -

3. Past contamination cannot be attributed to any single industry
because of changes in solvent usage, the industries themselves,
and waste disposal practices. :

4. The feasibility of purging the contaminated groundwater from
the aguifer in the vicinity of Carney Street should be explored.
This would include a hydrological investigation to determine
the extent of contamination. Changes in water supply practices
vwhich may be required would include maximizing incustrial pumpas
and discherging of cooling water into Cedar Swemp Creek rather
than groundwater recharging as presently recguired. The environ-
mental consequences of further increasing soclvent concentrations
in Cedar Swamp Creek would also require investigation.

» 7 ¢
S0S:yk fd\ﬂ./:fg,,(
/ Shelédon O. S&m:.-h, P.E., M.C.E.
. Deputy Direct

Division of E:..ironmental Services
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JOHN J. DOWLING, M.D,, M.P.H,

240 OLD COUNTRY ROAD CommissIong®

MINEOLA,N.¥V. 11501 FRANCIS V. PADAR, P .E.
ABST. DEPUTY COMMISUIONEN
@IV, OF ENVIRONMENTAL SERVICES

r . '

FINAL REPORT OF INVESTIGATION OF

_ORGANIC CONTAMINATION OF GROUNDWATERS
GLEN COVE

April 6, 1978

Background

In response to the closure of publlc water supply wells in
Glen Cove, the Department conducted an investigation to
identify the sources of contamination.

Survey Program

~During the period June 30 to July 26, 1977, a series of samples
were collected for organic analysis from various locations in
the vicinity of Carney Street and Séamans Avenue, including
waste discharges, drains, groundwater and Cedar Swamp Creek.

- Several of the organic analyses were made at the E.P.A.
Laboratories, the balance by New York State Health Department
Labs. Additional samples were taken in August, 1877, of ground-
water at Glen Cove Well No. 20, and the storm drain at Sea Cliff
Avenue. Results of these analyses are attached to this report.

Over one hundred inspection/surveys were made of commercial/
industrial sites in the Glen Cove area. The industrial facili-
ties in the area of the Carney Street well field area including
.Sea Cliff Avenue, Hazel Street and Bridge Street, were surveyed
for chemical usage and wastewater dlsposal methods during
February znd June 1877, and again in December 1977. Resurveys
were made of twelve companies in this area, a summary of which

is attached. The commercial area near the Seamans Avenue well
was visited and those using solvents at this time were inspected.

Discussion of Results

Only four companies in the Carney Street area were_identified

that J?%’%he halogenated organic solvents. Slate- Electric
Company and Fhoto Circuits Corporation, use solve: s of the
halogenated hydrocarbon. type, as follows: Slater, 4500 gallors
per year of tetrachlorocethylene; and Photo Circuits, 71,000 and
11,200 .gallons per yee - of dichloromethane (methylene chloride)
and 1,1,l-trichloroet ne, respectively.’ Slater Electric Company
has issued a directiv. to all their personnel to control the use
and disposal of solvernzs. None of these companies, however, use

|



‘trlch]oroethylcne which 1% the major contaminant of the wellwater
in this area. The two smaller companies located both use small
amounts of 1,1,l1-trichloroecthane as a cloth cleaner. One company:
admitted to dumplng halogenated hydrocarbons in past years and

« indicated that others did the same. No present dumplng/spllllng
was noted, either intended or accidental. Solvent waste discharges
of s;gnlflcant magnltude irom two of these industries are presently
being discharged into the Glen Cove sewer system. These include
1200 ppb of tetrachloroethylene from Slater Electric Company and
480 ppb of methylene chloride from Photo Circuits Corporation.
The survey of the commercial area near the Seamans Avenue wells *
located two ‘present users and one prior user of solvents. The
present users are a gasoline/service station who has Jjust started
to use solvent cleaners and a dry cleaner using 3000 gallons/year
of tetrachloroethylene. The prior user was also a drycleaning
company who has since gone out of business.

Abatement action including litigation has commenced against a
major polluter of ground and surface waters by organic chemicals
in Glen Cove due to the combined efforts of the U.S. Coast Guard,
New York State Department of Environmental Conservatlon and the
Nassau County Department of Health

Conclu51ons

No present waste disposal practices were found which could account
for the extent of contamination of the Carney Street well field,

or the Seamans Avenue well. None of the companies presently use
trichloroethylene. It, therefore, is concluded that the contamina-
tion of the Carney Street wellfield by trichloroethylene and tetra-
chloroethylene is due to past waste discharges originating in the
Sea Cliff Avenue industrial area, possibly as recent as five to

ten years ago. Past contamination cannot be attributed to any
Single industry because of changes in solvent usage, the industries
themselves, and waste disposal practices. The groundwater in the
area is generally contaminated with these solvents, with highest
concentrations focused in this industrial area located 1,000 feet
southeast of the Carney Street wellfield. The possible source of
contamination of the Seamans Avenue well could not be indicated
since the users are small and 3,000 feet away..

" Recommendations _ . c

The feasibility of purging the contaminated groundwater from the
aquifer in the vicinity of Carney Street should be explored. 'This
would include a hydrological investigation to determine the quantity
and area of contamination. Changes in water supply practices

which may be required would include maximizing industrial pumpage
and discharge of cooling water into Cedar Swamp Creek rather than

groundwater recharging as presently required. The environmental

_f



consequences of further increasing solvent concentrations in
Cedar Swamp Creek would also require investigation.

Groundwater samples should be analyzed for dichloromethane
(methylene chloride) since this solvent is used in significant
quantity in the Glen Cove industrial area. This is not
presently analyzed for due to difficulties in laboratory

procedure.

MBF:ceg “ " "HarvJin B./ fjleisher, P.E.
Attachments g Public Hg¢a)th Engineer
' " Chief, anic Chemical Survey

Bureau ol Wastewater Management



SUMMARY OF SURVEY INSPLECTIONS
GLEN COVE INDUSTRIAL AREA

The industrics located in the vicinity of the Carney Strect wells were
reinspected on December 6 and 12, 1977, by R. Zimmer and D. Bornholdt.
The following rcport summurizes these inspection/intervicws:

1. Osrow Products, 88 Hazel Streect - Contact: L. Osrow

There is ne change in their chemical usage. They are not aware of any
problems in the arca. When asked about "Man Products', 100 Carncy
Strect, Mr. Osrow said he had never heard of them dumping chemicals or
solvents.

2. Pall Corporation, 30 Sca Cliff Avecnue - Contactﬁ S. Krakauer

They do not presently usc any of the chemicals found in the area wells.
The building now occupicd by Novelty Scenic Studio, 40 Sea Cliff
Avenuc had been used by IMS Machine Corp. Mr. Krakauer stated that

he believes that they uscd both tetrachlorocthylene and trichloro-
ethylene and spilled/dumped waste solvents in their yard. The Telco
Company was previously Eastern Heat Treatment Co., and they used both
chemicals also.,

Mr. Krakauer, who is a chemical engineer, mentioned the possibility of
a rescrvoir of these chemicals from past dumping practices could be in
the ground and arc leaking at a very slow constant rate due to its Jow
water solubility. He said that in the past, industries including his
company would and did dump these chemicals because they felt they wcre
too volatile to cause a problem. He said usage of these chemicals by
Pall Corp. was extensive until 1971 when the aircraft part of the
Company was moved to Florida.

The inspectors observed a very messy chemical storage shed at the rear
of the property approximately 250 feet from thc wells. No storage of
trichlorcethylene or tetrachloroethylene was noted. We intend to
sample the soil in this a -a for volatile halogecnated organics.

3. Photo Circuits, 31 Sea Clif{ Avenue - Contact: W. Dubicki

No change in information supplied in prior interviews. They use
methylene chloride, 1,1,1 Trichlorocthane, cellosolve acetate and
n-butyle alcohol.

4. Hinkle & Finlayson (Harbor Fuel), 10 Seca Clif{ Ave. - Contact: R. Rooth

No chemicals or solvents used in their operation. There was no cvidence
of spilled or dumped chemicals at time of inspection, :



5. Glen Cove Manufacturing, 18 Bridge St. - Cortact: Sccretary to Mr. Reizer
No chemicals or solvents uscd.
6. Glen Cove Fashions, 79 Hazel Street - Contact: Mr. LoMonaco
1,1,1 Trichlorocthanc used as a spot remover only. No indication of
other chemicals or dumping.
’ : -
7. August Thomson, 36 Sea Cliff Ave. - Contact: Mr. Schneider
No organic chcmicals used, only inorganic cleaning chemicals used.
8. Keyco, 45 Sea Cliff Avenue - Contact: Mr. Lindberg -
No chemicals or solvents used other than kerosine for cleaning truck
parts.
8. Telco, 40 Sea Cliff Avenue - Contact: Mr. Burger
They use 1,1,1 Trichloroethane, dirty solvent is returned to supplier
for reclaiming. '
10. Zoomar, 55 Sea Cliff Avenue
Use small amounts of acetone, alcohol, and varnolene for cleaning lenses.
11. Slater Electric Company, 45 Sea Cliff Avenue
They use tetrachloroethylene in vapor degreasers. Significant amounts
founc in their scwerage effluent, but no evidence of dumping or ground
contar :-ation was indicated. They distributed a memo to all their
personrel to be very careful with the use and disposal of all organic
chemicals. '
z F & J Precision Tooling Co., 59 Sea Cliff Avenue
Small (60 gal/year) of cutting oils used, n. ~her chemicals or
solvents indicated.
i
|
!
i
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