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PHASE II HYDROGEOLOGIC INVESTIGATION
CERRO CONDUIT SITE

SYOSSET, NEW YORK
FEBRUARY 1989
SECTION 1.0 - EXECUTIVE SUMMARY

1.1 - INTRODUCTION

The "Cerro Conduit Site", as referred to in this report, is
the location where the Cerro Conduit Company operated a copper
rolling, drawing and extruding facility in Syosset, New York
(Figure 1). The facility had employed up to 100 people. The
site is no longer owned by Cerro Conduit Company, and no other
manufacturing activity has occurred at the site since the plant
closed in 1984.

Sy Associates, Inc. purchased the property in 1984 and are
the current owners. They have initiated this Phase 1II
Investigation to satisfy the requirements of the New York State
Department of Environmental Conservation (NYSDEC) guidelines for
investigation of sites listed on the inactive hazardous waste
disposal site list.

The purpose of this study is to determine the nature and
extent of on-site groundwater contamination that may have
occurred due to the former activities of Cerro Conduit Company
and/or neighboring land users. This second phase hydrogeologic
investigation is a continuation of the first phase study that was

submitted to NYSDEC by H2M in December 1987.
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The Cerro Conduit Company, under an agreement with NYSDEC,
also completed independent investigations of possible soil

contamination. A report, "Soil Sampling Program, Phase 2
v

Report," was prepared by._.the Avendt Group, Inc. for Cerro and
M

-~
submitted to NYSDEC in April 1988. A subsequent soil

i

g

investigation was performed concurrent with this investigation

and is being reported independently to NYSDEC.



1.2 - STITE ASSESSMENT

The first phase hydrogeologic study made the following
conclusions:

1) The site is located over a regional groundwater divide
of the Magothy Aquifer. Groundwater flow is typified by signifi-
cant vertical flow and variable flow direction.

2) Groundwater samples collected from the five on-site
monitoring wells indicate that at the =zones of the aquifer
screened by those wells, organic contamination is not present.
Furthermore, although there is indication that groundwater qual-
ity has been impacted by some inorganics, inorganic contamination
is not present in significant concentrations at these locations.

3) Based upon the hydrogeologic information collected and
developed, and the adequate volume of water quality data
reviewed, it is apparent that the now-abandoned on-site supply
wells N-3569 and N-6741 had previously intercepted a portion of
the plume coming from the Syosset Landfill. This landfill is
currently being investigated under a Remedial Investigation/
Feasibility Study with oversight by the United States Environmen-
tal Protection Agency (USEPA).

4) With the depth to the water table surface at approxi-
mately 100 feet and the depth to the bottom of the on-site supply
wells at 350 to 423 feet, the groundwater is beyond the range of
excavations associated with physical development of the site with

structures. Furthermore, additional development of the site



would not prevent remediation of regional groundwater problems if
deemed necessary.

As part of the current Phase II Investigation, a Hazardous
Ranking System (HRS) score was computed. A score of 8.18 was

computed. Computation sheets are included in Appendix D.

1.3 - SITE DESCRIPTION

The Cerro Conduit Site is located along Robbins Lane and
Miller Place in Syosset, New York. It is bounded on the north by
an inactive landfill and on the west by the Long Island Railroad.
The total area of the site is approximately 40 acres.

The site is currently listed as a Class 4 site on the New
York State Department of Environmental Conservation (NYSDEC) list
of inactive hazardous waste disposal sites. A Class 4 site is
defined as a site that has been properly closed, but requires
continued management.

The aforementioned 1landfill, north of the site, is the
Syosset Landfill and is listed on USEPA’s National Priorities
List (NPL) of uncontrolled hazardous waste sites. It is classi-
fied as a Class 2 site on the NYSDEC list of inactive hazardous
waste disposal sites. A Class 2 site is defined as a site that
requires action and presents a significant threat to the public
health or environment.

The entire Cerro Conduit Site is now commercially inactive.
Most structures are still intact, but in poor condition. There
has been an extensive amount of wvandalisim at the site. In

addition to the buildings and warehouses on site, there is also



an access track to the Long Island Railroad, a Long Island Light-
ing Company electrical substation, a large industrial water

tower, and two high-capacity water supply wells.

1.4 - PHASE II EFFORT

The Phase II Investigation at the Cerro Conduit Site will
provide data to further define hydrogeologic characteristics and
the nature and extent of groundwater contamination, if any, that
might be present beneath the site. The scope of the
investigation was developed in consultation with NYSDEC and is
described in a work plan approved by NYSDEC and dated July 1988.
The primary field activities are (1) the installation of three
additional groundwater monitoring wells, including a
strategically placed deep well, 2) geophysical logging, 3) water
level monitoring and 4) groundwater sampling of the five existing
and three new monitoring wells.

This report is formatted after the NYSDEC Division of
Hazardous Waste Remediation’s guidance for Phase II

Investigations.



SECTION 2.0 - PURPOSE OF SITE INVESTIGATIONS

2.1 = PREVIOUS BORING AND MONITORING WELI, INSTALLATION PROGRAM

Four on-site monitoring wells (MwW-1, 2, 3 and 4) were
installed during the July and August 1987 Phase I hydrogeologic
investigation. Another monitoring well (MW-5), installed during
October/November 1984, was also utilized in this investigation.
Figure 2, Site Plan, shows the locations of each well/boring.

Preceding installation of the four monitoring wells, split-
spoon soil samples were collected from the boreholes at five-foot
intervals through the unconsolidated sediments. The purpose of
collecting split-spoon soil samples was to evaluate the subsur-
face geology, screen them for volatile organic contamination,
and retrieve samples for laboratory analysis. A total of 76
split-spoon soil samples were collected during the drilling of
the four monitoring wells. Of these so0il samples, 32 were
submitted for laboratory analysis for halogenated and non-
halogenated volatile organics, EP Toxicity (metals), copper,
zinc, nickel and cyanide. Each soil sample was monitored with an
HNu photoionization meter to screen the samples in the field for
volatile organic contamination. No significant readings were
obtained.

Following completion of the four soil borings, the boreholes
were reamed wider with a 6.25-inch inner diameter hollow stem
auger. A groundwater monitoring well was constructed in each

borehole. There were three groundwater sampling events.
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Pertinent summary excerpts of the December 1987 hydrogeologic

investigations report are included in Appendix A.

2.2 — PHASE ITI HYDROGEQOIOGIC INVESTIGATIONS

2.2.1 - Objectives

The

major objectives of this Phase II Hydrogeclogic

Investigation were to:

O

o]

Install three additional groundwater monitoring wells;
Perform an elevation survey of the three newly
installed wells;

Perform groundwater elevation monitoring to assess
changes in flow direction;

Perform a groundwater quality sampling program by
obtaining samples from the existing and newly installed
wells;

Determine the nature and extent of groundwater
contamination that may be present beneath the Cerro
Conduit Site; and

Develop and submit a final report presenting the

findings of these investigations.



SECTION 3.0 - SCOPE OF WORK

3.1 - PHASE II EFFORT

The NYSDEC has required the installation of three additional
groundwater monitoring wells at the Cerro Conduit Site for this
Phase II hydrogeologic investigation. The locations of these
wells: MW-6, MW-7 and MW-8 are shown in Figure 2 in relation to
existing wells. A schematic cross-section of the monitoring
wells’ construction is shown in Figure 3.

Well MW-6 was installed near Robbins Lane, midway between
existing wells MW-2 and MW-3, to allow for a better definition of
the variable flow direction and to provide additional groundwater
gquality information. Mw-6 was set at 112 feet from grade in a
medium sand layer.

Well MW-7 was placed 100 feet northwest of MW-3. MW-3 was
implaced in a clay/silt zone (110 feet), and the water level
reflects a perched condition. A greater depth was required for
MW-7 to penetrate through this clay/silt =zone. After drilling
through a 47-foot silt/clay lens, MW-7 was set at 132 feet in a
light brown, gravelly sand layer.

Well Mw-8 was installed 200 feet southeast of the Cerro
water tower. A Bucyrus-Erie Model 22-W cable tool rig was used

to install MwW-8. The well was installed at 141 feet below grade
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in a coarse sand formation. Originally, MW-8 was to be part of a
shallow and deep well couplet (MW-6 and MW-6A) near Robbins Lane.
Based upon new hydrogeologic information from the site
investigation at the adjacent Syosset Landfill, H2M, with
NYSDEC’s concurrence, relocated MW-6A (renamed MWw-8) from its
original proposed location to a location closer to the sludge
drying basins near the northeast corner of the facility (see
Figure 2).

Relocation was based on the finding of a vertical flow
component much greater than previously anticipated. The velocity
gradient components for horizontal and vertical flow were based
upon site-specific hydraulic conductivity, porosity and slope.
(See Appendix B for specific calculations.)

Well MW-8 was intended to be somewhat deeper than its final
depth, but was set at 141 ft. because a dense clay layer, in
excess of 20 feet thickness, was found to exist from a depth of
141 to 162 feet. As any contaminants from the site could not
penetrate through such an impermeable layer, and would be
intercepted at the top of the clay layer, it was determined that
setting the screen at the top of the clay lense would yield a
"worst case scenario" of groundwater quality beneath the site.

Procedures used in well installation followed NYSDEC moni-
toring well installation protocols. The monitoring well casing
and screen consisted of 4-inch inner diameter, Schedule 40, flush
joint, threaded PVC riser and 10 feet of #10 slot-size, 4-inch

inner diameter PVC well screen. Joint compound was not used.



The open space surrounding the well screen was filled with a
.grade 2, gquartz sand filter pack. The pack extended three feet
above the screened interval. A two-foot thick seal of bentonite
pellets was placed on top of the filter pack to provide an
adequate reservoir. The remainder of the open space above the

bentonite pellets was backfilled with a bentonite/cement grout.

A cement collar was placed at grade level to help secure the pro- |

tective steel casing in place.

Each well was adequately developed by pumping with a
submersible pump. Wells were developed until bailed samples dis-
played a turbidity of 50 NTU’s or less, as measured with a
nephelometer. MW-8 was developed for 4.5 hours, MW-7 for 4.0
hours and MW-6 for 1.5 hours before turbidity was less than 50
NTU’s.

A down-hole geophysical study was performed in the newly
installed monitoring wells at the Cerro Conduit Site. Natural
gamma logs were recorded through the PVC casing and sexrved as a
guide for stratigraphic correlation and permeability. See Sec-
tion 5.0 for summary and conclusions of the logs.

Groundwater samples from the seven viable on-site monitoring

wells were collected by H2M. Samples were not collected from the

previocusly installed well MW-3 because this screened only a

perched water condition (MW-3 was sampled for the Phase T
investigation). Sampling was conducted from November 28 through
December 2, 1988. Water samples were submitted for full TCL-CLP

analysis, as well as TOX, cyanide and leachate indicators. All



samples were unfiltered. The leachate .indicator parameters are
ammonia, chloride, fluoride, nitrate, sulfate, suspended solids,
total dissolved solids, and hardness. Field and trip blanks were
only analyzed for TCL volatile organics (summary charts are
presented in Section 5.3).
The methods utilized to collect the groundwater samples are |
described below:
1) Plastic sheeting (poly) was placed around the
well. All sampling was conducted on plastic.
2) Pre-cleaned, dedicated, stainless steel bailers
were used to obtain samples.
3) All wells were purged with a submersible pump a
minimum of three well volumes. Conductivity and
pH readings were recorded every 15 minutes.
4) Sampling was conducted.
The bailers and all field sampling equipment were laboratory
cleaned, wrapped and dedicated to a particular sampling point.
Sampling equipment was cleaned and decontaminated according to

the following procedures:

1) Non-phosphate detergent and tap water wash.
2) Tap water rinse.

3) Distilled water rinse.

4) Methanol rinse.

5) Distilled water rinse.

6) Total air dry.



Following this procedure, the sampling devices were wrapped

in autoclaved aluminum foil, where they remained until sampling.

3.6




SECTION 4.0 - SITE HISTORY

Before the Cerro Conduit Company purchased the land in the
late 1940’s, the parcel and surrounding environment were used for
farming Long Island crops such as potatoes, cauliflower, etc.
Cerro constructed two large factory buildings designed for the
manufacture of wire, cable, conduit, etc. Cerro Conduit opened
its manufacturing facility in 1951. They manufactured steel
electrical conduit, hot rolled copper rods, and steel strip.

Cerro’s industrial processes included caustic cleaning,
acid pickling, acid zinc/cyanide electroplating, and rinsing.
The wastewater denerated as a result of these operations was
treated with caustics and chlorine to destroy the cyanide and/or
treated with lime and polymers to complex heavy metals. All
wastewater was then discharged to one of two clarifiers to allow
precipitation of the metal hydroxide sludges.

Until 1982, the treated effluent from the clarifiers was
discharged to on-site recharge basins. On April 29, 1982, the
water was piped to the Cedar Creek Sewage Treatment Plant at
Wantagh via a 12-inch sewer line in Robbins Lane. The sludge was
dewatered and disposed of off-site at an industrial landfill.
Removal of sludge and soils from the sides and bottom of the
basins began in June 1984 and was completed on September 21,
1984. Approximately 70,380 vyards were removed to approved
industrial 1landfill sites in Néw Jersey at a cost of

approximately $2.5 million (1984 $’s).



Prior to the sludge/soil removal, the effect upon the
environment was considered by the United States Environmental
Protection Agency (USEPA) and NYSDEC. Detailed analysis of the
sludge was conducted by Cerro and submitted to the USEPA. The
USEPA concluded that this sludge was an industrial, but not
hazardous, solid waste.

As a result of the removal of the sludge/soil, NYSDEC
assigned a Class 4 designation which means that the site was
properly remediated and that only continued monitoring was
required.

On July 2, 1988, the Commissioner of the New York State
Department of Environmental Conservation and Sy Associates
entered into an Order on Consent for additional investigation of
this site. The goals of this order were to continue to develop
and implement a field investigation to determine the nature of
contamination, if any, present in the groundwater, and the areal
extent and vertical distribution of contamination in the ground-

water at the site.



SECTION 5.0 — STTE ASSESSMENT

5.1 - SITE TOPOGRAPHY AND ECOLOGY

The Cerro Wire Company is situated on a fairly level to
gently sloping outwash plain. The topography 1is dominantly

nearly level. Gently sloping areas are associated with the well-

defined drainageway-like areas (meltwater channels) that ,
originate in outwash plains. Initially, the land was nearly
flat, which is typical of an outwash plain. Excavation to remove
sludge and soil has altered the'topography as much as 50 feet in
some places.

The. ecology of the Cerro property is limited due to the past
usage of the property. However, small mammals common to Long
Island are expected to occur here (i.e., mice, moles, rabbits).
There are no uniqué ecosystems, critical habitats, food sources
or nesting locations. No rare or endangered species of flora or

fauna were noted, nor would they be expected to occur here.

5.2 ~ GEOIOGIC AND HYDROGEOIOGIC CHARACTERISTICS

5.2.1 - Regional Geology and Hydrogeolody

The geolegy of the Syosset area can be described as

1
consisting of unconsolidated deposits of 1late Cretaceous,

Pleistocene and recent age which overlie crystalline bedrock.
The bedrock is composed of rocks of pre-Cambrian age and slopes
slightly to the southeast. The bedrock surface is about 1,000;

feet below grade.



-

Directly on top of the bedrock lies the Lloyd Aquifer, which
consists of beds of fine to coarse quartzose sand and gravel,
generally in a clayey matrix, with interbedded lenses of sandy
clay and clay. The thickness of this formation varies from 150
feet in the northwestern part of Nassau County to up to 400 feet
in the southeastern region of the county. The Lloyd Aquifer is
an artesian aquifer, being confined by the overlying Raritan
clay, with a horizontal permeability of 500 to 1,000 gallons per
day (gpd) per sguare foot.

The Raritan c¢lay is approximately 150 feet thick and
consists mostly of clay, sandy clay and silt. This formation has
a very low permeability and acts as an effective confining layer
on the Lloyd Aquifer.

Oon top of the Raritan clay lies the Magothy Aquifer, which
consists of sand, gravel, silt and clay. The saturated thickness
of the Magothy Aquifer in the vicinity of the study site is
approximately 520 feet (USGS Professional Paper 627-E, 1972).
Throughout the Magothy formation are lenses of clay which can
locally divert groundwater flow or perch water above the clay
lenses in otherwise unsaturated areas. The transmissivity of the
Magothy Aquifer in the wvicinity of the study area is approxi-
mately 270,400 gallons per day per foot, and the horizontal
hydraulic conductivity is about 520 gallons per day per sqguare
foot (g/d/ft.z). Approximately 90 percent of the water pumped
for public water supply in Nassau County is from the Magothy

Aquifer.



-

The uppermost deposits are the Upper Pleistocene deposits,
which reach up to more than 100 feet thick in some areas of
Nassau County. This formation is the result of the latest
glaciation, and consists of stratified sand and gravel on glacial

outwash. These Upper Glacial deposits, where saturated, were

considered an important source of drinking water for Long Island'

until deteriorating water quality restricted their use in many |

areas.

This investigation confirms other regional studies on the
hydrogeologic regime of this area that indicate that the Cerro
Conduit Site is situated above a regional groundwater divide of
the Magothy Aquifer. This would be an area of significant
recharge to middle and lower portions of the aquifer, as well as
an area characterized by variable horizontal groundwater flow

direction, dependent on seasonal conditions.

5.2.2 - Natural Gamma logging of Site Wells

Natural gamma logs are records of the amount of natural
gamma radiation that is emitted by all rocks. The common gamma
probe detects several radioactive elements without distinguishing
them. The minerals normally found in sedimentary materials such
as clay, limestone and sandstone contain small amounts of
radioactive potassium-40 and decay products of uranium and
thorium.

In general, the natural gamma activity of clay-bearing

sediments is much higher than that of quartz sands and carbon-



ates, due to the facts that (1) potassium-40 is abundant in
feldspars and micas, which decompose readily to clay, and (2)
clays concentrate the heavy radiocelements due to their miner-
alogic structure and through the processes of ion exchange and
adsorption. Clay tends to reduce the effective porosity and
permeability of aquifers, and this can also be used to empiri-
cally determine the clay content in some sediments.

Shifts on gamma logs may be caused by changes in borehole
media (air, water, mud), casing, hole diameter, gravel pack,
grout behind the casing, or well development. Most gamma logs
are measured in counts per second, because of the ease this unit
affords in standardization and calibration. This unit does not
have any meaning with respect to the intensity of a field of
gamma radiation, except for a given measuring system or environ-
ment. Therefore, the natural gamma log does not have a unique
response to lithology; the response is generally consistent
within a single geohydrologic environment. Probably the most
important application of natural gémma logs in groundwater
hydrology is in identification of shale or clay-bearing sedi-
ments.

Three natural gamma logs were run at the Cerro Conduit Site,
at monitoring wells MW-6, 7 and 8, on November 17, 1988. These
logs were compared and correlated with stratigraphic cross-
sections developed from the well logs taken at these locations
(Appendix C). Comparison of the logs shows some obvious

correlations.



-

The location of the clay layer near a depth of 80 feet in
monitoring well 8 is clearly defined by an increase of over 40
counts per second in gamma radiation intensity. Other lithologic
boundaries are indicated in the gamma logs from all three wells.
The sand and gravel/sand boundary is shown as a slight increase
in gamma radiation, ranging from approximately 5 counts per
second for monitoring well 8 to over a 20 count per second
increase in monitoring well 7. The clay lenses encountered in
monitoring well 6 are shown as clearly defined peaks in the gamma
log.

Elevation of the water table is not so easily correlated,

with the exception of monitoring well 7.

5.2.3 - Geologqic Fence Diagram

A geologic fence diagram was developed for the Cerro Conduit
Site using well logs (Figure 4). The diagram illustrates the
lithologies of the formations encountered and their correlative
properties.

Ground elevations at the well locations average about 182
feet. Well logs collected by H2M range from depths of 87 to 162
feet. Supply Wells N-3569 and N-6741, installed in 1951 and 1959
respectively, have logs of 360 and 423 feet, respectively.

The fence diagram gives a clear, visual representation of
what was discovered in the field. From the northwest to south-
east areas of the site, tﬁe lithology remains fairly uniform.

Clay encountered in MW-8, which necessitated screening the well



in a shallower zone (to 141 ft.), was easily correlated to the
clay found at approximately the same depth in well N-3569.

In the southwestern corner of the site, the 1lithologies
become more complex. A perched water table condition exists at
monitoring well 3, and this is shown clearly, as the elevation of

the water table is located in a thickening silt and clay unit.

5.2.4 - Stratigraphic Cross-Section

A stratigraphic cross-section was developed across the Cerro
Conduit Site to and through the adjacent Syosset Landfill
(Figures 5 and 6). Well logs of MW-6 and 8 were used to develop
sections on the Cerro site; existing well logs for off-site wells
SY-5 and SY-2 were used for sections on the Syosset Landfill.
The line of section trends from the southwest/central area of the
Cerro site to the northeast/central area of the Syosset Landfill.

The groundwater divide is located in the vicinity of the
mutual border with the Syosset Landfill. According to
consultants working at the Syosset Landfill, groundwater at the
landfill flows to the northeast; while at the Cerro Site,
groundwater generally flows to the southwest. This is confirmed .
when observing the slopes of the formations. Stratigraphic
continuity is evident when correlating the cross-sections,
despite the shallower logs of 8SY-5 and S8Y-2, and the non-
differentiation of the sand and gravel unit with the sand unit in
the Syosset Landfill 1logs. Average ground elevation at the

section locations is 185 feet; depths of the cross-sections are
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142 feet and 160 feet for monitoring wells 6 and 8, respectively,
on the Cerro Conduit Site, and 140 feet and 85 feet for wells SY-
5 and 8Y-2, respectively, in the Syosset Landfill area.

5.2.5 - Hydrodgeologic Characteristics of the Site

As indicated previously, the Cerro Conduit Site is located
above a regional groundwater divide of the Magothy Aquifer. This
is an area of significant recharge to middle and lower portions
of the aquifer, as well as an area characterized by variable
horizontal éroundwater direction.

Based upon a total of eleven (11) water table monitoring
events from a period starting from August 1987 through January
1989 it has been shown that, although variable, the net resultant
groundwater flow direction at the site is in a westerly
direction, varying between a north-westerly direction in August
to a south-westerly direction in January (Figures 7-12).
Therefore, contaminants, if any, originating from the locations
of the previously decommissioned sludge basins would move in this
westerly direction upon reaching the water table, located
approximately 100 ft. below grade. Table 1 provides construction
details of all monitoring wells and Table 2 provides a summary of
observed water table elevations during the 1 1/2 year period it
was monitored at the site.

The average horizontal component of velocity, based upon a
horizontal hydraulic conductivity of 520 gpd/ft2 is 0.16 ft./day.
The vertical component of velocity may be estimated from the

difference in piezometric heads from the abandoned con-site supply
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TABLE 2: WATER TRBLE ELEVATIONS
(ALL ELEVATIONS ARE IN FEET)

DATE: 8/21/87 8/28/87 9/14/87 9/28/87 10/29/87 12/2/87 /e
REFERENCE  DEPTH TO HATER TABLE  DEPTH TD WATER TABLE DEPTH TO WATER TABLE DEPTH TO WATER TABLE DEPTH T0 WATER THBLE DEPTH TO WATER TABLE DEPTH TO WATER TABLE
WELL ND. ELEVATION WATER  ELEVATION WATER  ELEVATION WATER  ELEVATION WATER  ELEVATION WATER  ELEVATION WATER  ELEVATION WATER  ELEVATION
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TABLE 2: WATER TABLE ELEVATIONS (CONT'D)
(ALL ELEVATIONS ARE IN FEET)
DATE: 11/28/68 1/18/89 2/2/89
REFERENCE  DEPTH TO WATER TABLE  DEPTH 7O WATER TABLE DEPTH TO WATER TABLE
WELL NO. ELEVATION WATER  ELEVATION WATER  ELEVATION WATER  ELEVATION
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well N-6741 (423 ft. depth) and on-site water table monitoring
wells (approx. 100 ft. deep) along with an average vertical
hydraulic conductivity of 13 gpd/ftz. Therefore, the vertical

component of groundwater velocity is computed to be 0.03 ft./day.

5.3 - GROUNDWATER QUATLITY

5.3.1 - Phase I Groundwater Sampling

For the Phase I Hydrogeologic Investigation presented in the
December 1987 report, groundwater samples were collected on three
separate occasions: August 28, October 29 and December 2, 1987.

The first round of groundwater samples was collected from
each of the four monitoring wells (MW-1, 2, 3 and 4) on August
28, 1987. These samples, along with gquality assurance/quality
control (QA/QC) trip and field blank samples, were analyzed for
USEPA Target Compound List (TCL) metals, volatile organic
compounds and Total Organic Halides (TOX).

The data indicates that groundwater at these wells have
not been affected by volatile organic contamination. Acetone,
associated with decontamination of the sampling bailer, was found
in the samples from all monitoring wells at concentrations
ranging from 0.017 to 0.061 ppm. However, it was also found in
the field and trip QA/QC blanks, as well as in the method blank.

In addition to acetone, laboéatory equipment indicated the
presence of trace levels of methylene chloride and
trichloroethane in three of the monitoring wells, but below the

quantification limit, which is well below applicable standards.



Groundwater samples from each of the four monitoring wells
were also analyzed for total organic halides (TOX). TOX includes
the volatile organic halogens (POX), such as chlorinated organic
solvents and the trihalomethanes, as well as the non-purgeable
organic halogens, such as pesticides, semi-volatiles, etc. The
highest TOX value was observed in MW-1 at 0.904 parts per million
(ppm) . The field blank had a value of 0.023 ppm. These data
would appear to indicate the presence of non-TCL volatile
organics, or higher molecular weight organics (semi-volatiles) in
these wells.

The total metal data developed from the August 1987
sampling episode were from unfiltered groundwater samples of
unknown turbidity and, therefore, represent the concentrations of
metals in suspended soil particles, as well as metals dissolved
in the groundwater. It also included results from the sampling
of MW-3 which was perched water as previously described, and not
truly indicative of aquifer quality.

This early data indicated that iron, lead, manganese and
mercury were found at concentrations above either New York State
Ambient Water Quality Standards or Guidelines. However, it was
suspected that the elevated levels of metals were attributable to
suspended fine clay and silt particles found in the groundwater
samples. The second round of groundwater samples, obtained on
October 29, 1987 confirmed this.

Because of the concentration of TOX found in MW-1 during

the August sampling event, the October sampling event included an



analysis for base neutral/acid extractable organic contaminants.
For this event, samples were collected from each of .the four
monitoring wells (MW-1, 2, 3 and 4), and from the pre-existing
monitoring well (MW-5). These samples were also analyzed for
volatile halogenated and non-halogenated organics, chloride,
cyanide, fluoride, hardness, ammonia, nitrate, sulfate, suspended
solids and total dissolved solids. In addition, samples from MW-
1 and MW-3, where the highest TOX values were previously
detected, were analyzed for base neutral/acid extractables.

The results of the laboratory analyses indicated that no
volatile organics were detected in the five monitoring wells or
in the trip and field blank. Furthermore, with acetone elimi-
nated from the decontamination protocol, none was found in the
groundwater. In addition, no base neutral/acid extractable
organic contaminants were detected in MW-1 or MW-3.

None of the parameters tested for in this first phase of
sampling exceed applicable state or federal groundwater quality
standards for those parameters in which standards are
promulgated.

Another round of sampling was conducted on December 2,
1987. Samples were collected from all five monitoring wells and
analyzed for dissolved metals, including cadmium, chromium,
copper, iron,'manganese, and lead. These samples were filtered
prior to preservation and analysis. Therefore, unlike previous
rounds of samples, these results are more representative of

metals dissolved in the groundwater. The only parameter which



exceeds groundwater standards was the iron concentration of 0.38
ppm found in MW-3. This concentration only barely exceeds the
limit, and is assumed to be naturally occurring in the soils.
Additionally, MW-3 reflects perched water and is not indicative
of the water in the aquifer.

To summarize, previous sampling events, three prior
rounds of sampling indicated that priority pollutant organic
compounds are nhot present in quantifiable concentrations at the
wells, and that the concentrations of metals detected in the
first round of samples are attributed primarily to turbidity due

to fine, naturally occurring sediments such as silt and clay.

Supply Well Sampling Results

Appendix A includes a summary table that presents data on
the quality of water that was pumped from the two high capacity
(1,000 gpm) supply wells also located within the Cerro site (see
Figure 2 for locations). The shallower well, N-3569, located
approximately 200 feet south of the landfill, has an intake zone
of 198 to 349 feet below grade. The deeper well, N-6741, is
located approximately 220 feet south of the landfill and has an
intake zone of 373 to 423 feet below grade.

The levels of chloride, iron, magnesium, calcium, total
nitrogen, conductivity, total solids and pH detected in the shal-
lower Cerro well during the February 13, 1986, sampling by the
Nassau County Department of Health were elevated in comparison to

the deeper well. Each of the aforementioned parameters is a



characteristic indicator of leachate contamination generated by
shallow land burial of municipal wastes (Brunner and Carnes,
1974). It is therefore likely that the Upper Magothy groundwater
in the vicinity of the intake zones of these supply wells has
been impacted by leachate generated at the Syosset Landfill. The
vertical and areal extent of contamination generated by the Syos-
set Landfill are currently being investigated by the Town of

Oyster Bay, under the direction of the USEPA.

5.3.2 — Phase II Groundwater Sampling

After completion of the newly installed monitoring wells
(MW-6, MW-7 and MW-8), a complete groundwater analysis of all
seven wells was conducted. Sampling was conducted from November
28, 1988, through December 2, 1988, Groundwater samples were
analyzed for full TCLP analysis, as well as TOX, cyanide and
leachate indicators. This last analysis ﬁtilized USEPA Contract
Laboratory Program (CLP) analysis and reporting protocols as
requested by NYSDEC. All of these samples were unfiltered. The
leachate indicator parameters are ammonia, chloride, fluoride,
nitrate, sulfate, suspended solids, total dissolved solids and
hardness. The following subsections summarize each class of
parameters quantified in the groundwater analysis. Tables 3 to 6
summarize the extensive data packages generated by the CLP
laboratory analyses. For a more complete representation of the
analyses, the raw data is submitted as a five volume set of

laboratory data packages (Exhibits 1-5).



Metal Compounds Quantified in Groundwater

The total metals data are from unfiltered groundwater
samples and, therefore, represent the concentrations of metals in
any suspended soil particles, as well as metals dissolved in
groundwater. As summarized in Table 3 and similar to the
previous rounds of groundwater samples, groundwater was found to
be generally not impacted. However, from a relative standpeoint,
upgradient well MW-1 shows +the highest levels of metal
concentration. There are trace amounts of copper and chromium in
this well, although substantially below the drinking water
standards. As 1is typically found in Long Island’s drinking
water, iron, lead, and magnesium levels were found to be slightly
above the New York State Water Quality Standards/Guidance Values.

The only other well with parameters found above the New
York State Water Quality Standard is MW-7. Again, iron was found
at a concentration of 0.58 ppm and manganese with a concentration
of 1.65 ppn. All of the other wells show that metals are
present, but the concentrations are significantly below drinking
water standards. The iron and manganese found are naturally
occurring in Long 1Island’s soils. However, very high
concentrations of iron are also linked to indicators of leachate

generated by municipal landfills.



TABLE 3

CERRO CONDUIT WIRE

METAIL, COMPOUNDS QUANTIFIED IN GROUNDWATER (PPM)

NYS Water NYS HD
Parameter MW-1 Mw-2 MW-4 MW-5 MW-6 MW-7 MW-8 Quality NYSDEC EPA Drinking

Guidance (a) Standards (b) MCL (c) Water (d)
Aluminum 1.42 - - - 299 - = — i e -
Antimony - - - - - - - .003 - - --
Arsenic - - - 2 013 - - == ,025 .050 « 10
Barium - - - - - - - - 1.6 - 1.0
Beryllium - - - = - - - .003 o i o
Cadmium - - - - - - - - 01 .01 01
Calcium 7.26 2.878 9.01 37.67 43.22 21.6 47 .2 - - - —=
Chromium .013 - - e - - - = .50 + 0 «50
Cobalt = = = = = = - s —— i =
Copper 312 .069 - D26 - - .049 - 1.0 - 1.0
Iron 1.709 - .28 .30 .302 .584 5123 - .3 — 3
Lead .056 - - .005 - - - - <025 .050 .05
Magnesium 63.82 - - 10.0 - 6.33 12.78 35.1 - -— -
Manganese .065 .083 .087 .02 .028 1.65 .017 -- o3 s s
Mercury - - - - - - = ey .002 « 002 +005
Nickel - - - - - - - - -- -— -
Potassium - - - - - - - - - i =
Selenium - - - - - - - i .02 o i | P i i |
Silver - - - - - - - - .05 .05 +05
Sodium F.953 - 6.640 24,2 84.8 6.2 65.00 - -- - --
Thallium = = = .067 - - - .004 - - -
Vanadium - - i = <015 = = == == = —
Zinc .198 +092 ™ - .026 .871 .100 - 5.0 — 5.0
Notes:
a = New York State Ambient Water Quality Guidance Values; Revised July 24, 1985
b = New York State Department of Environmental Conservation; Groundwater classifications, Quality Standards,

Title 6 Part 703, Sept., 1, 1978

¢ = United States Environmental Protection Agency - Maximum Contaminant Levels
d = Part 72 New York State Health Department Drinking Water Standards Adopted 12/31/74

-— = No established wvalue

- = Analyte below detection limit

5.25



Volatile Organics Quantified in Groundwater

The data as summarized in Table 4 shows that the
groundwater beneath the Cerro facility was found to be generally
not impacted by wvolatile o;ganics. None of the wells have
concentrations above the New York State Ambient Water Quality
Guidance Values or Groundwater Quality Standards. The trace
amounts of methylene chloride, acetone, toluene, 2-butanone and
1,1-trichloroethane found in the wells were also present in the
method blank, field blank and trip blank at egquivalent or higher
concentrations than found in the well samples. This indicates
that these contaminants are probably not present in the
groundwater, but actually introduced by the laboratory or from
the decontamination of sampling equipment. Additionally,
however, monitoring well MW-8 was found to have trichloroethane
and chloroform (0.005 and 0.013 ppm, respectively) well below

the New York State Water Quality Standards.

Semi-Volatile Organics and Pesticides

The data for the monitoring wells show that, except for
one parameter probably introduced by the laboratory, semi-
volatile organics are not present above detection limits. The
compound, bis (2-ethylhexyl) phthalate, was found in samples from
all seven wells on site along with the laboratories method
blanks. The concentrations as shown in Table 5 range from 0.008

ppm to 0.082 ppm.



Compound

Methylene Chloride
Acetone

Chloroform
Z2-Butanone
1,1,1-Trichloroethane
Toluene

Trichloroethene

Notes:

a = New York State Ambient Water Quality Standards and Guidance Values; Revised July 24,

Standard Value
Guidance Value

(1)
(2)

b = New York State Health Department, Drinking Water Standards; January 9, 1989

B = Analyte found in all three (3) Blank Samples

J = Estimated Value

MW-2

TABLE

4

Volatile Organics Quantified In Groundwater (ppm)

MW-4

—~- = Analyte below detection limit

.013

B

B

MW-5 MW-6
.024 B .026
.029 B .035
- .005
- L0171
.028 B .018
.039 .028

MW=7
.007

.019

Method

Blank

.018
.028
.010
.004 J

.024

1985

Field
Blank

.023 B

.079

Trip NYS Water
Blank Qualitvy (a)
.025 B .050 (2}
.045 B

-— .10 (1)
.021 B

.024 B .050 (1)
.035 B .050 (2)
e .010 (1)

NYS Health
Dept. (b)

.005
.005
.005
.005
.005
.005

.005




TABLE 5

PESTICIDE ORGANICS AND SEMIVOLATILE ORGANICS QUANTIFIED IN GROUNDWATER (PPM)

Pesticide Organics

Method NYS Water Quality
Compound MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 MW-8 Blank (a) Standard
4,4 - DDT - - - - .00022 .00007 .00041 - Not Detectable
4,4'- DDD - - - - - .00008 - Not Detectable
Semivolatile Organics

Method Method Method NYS

Blank Blank Blank Water Quality
Compound MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 MW-8 429 430 436 (a) Standard
bis (2-Ethylhexyl)

phthalate «012B .010 JB .074 B .082 B .,008 JB .014 B .053 B 014 027 .007 J 4.2

Notes:

m
I

New York State Ambient Water Quality Standards and Guidance Values; Revised July 24, 1985
B = Analyte found in Method Blank(s) Samples
J = Estimated Value

-~ = Analyte Below Detection Limit



CYANIDE

TABLE 6

AND LEACHATE INDICATOR COMPOUNDS

QUANTIFIED IN GROUNDWATER (PPM)

NYSDEC US EPA
Compound MW-1 Mi-2 MwW-4 MW-5 MW-6 MW-7 "MW-8 Standards (a) MCL (b)
Cyanide .062 <.010 <.010 028 <.010 <.010 €. 0140 a2 ks
Ammonia C o2 GOV K52 L. .2 ¢ <.2 -— -
Chloride <2.0 <2.0 2.0 25.0 86.0 98.0 92.0 250.0 --
Fluoride + 25 <. 10 <.10 « 53 1.40 .14 2.0 1.5 1.431 toe 2.4
Nitrate 250 1.6 1.4 590 9.90 5.60 10.3 10.0 10.0
Sulfate 205.0 13.0 21.0 15:0 105.0 75.90 115.0 250.0 -
Notes:
a = New York State Department of Environmental Conservation; Groundwater classification, quality standards,

Title 6 Part 703, September 1, 1978,

b = United State Environmental Protection Agency maximum contaminant levels for drinking water

-- = No established wvalue

.30




Of the pesticides tested for, only 4,&-DDD and 4,4’-DDT
were present in trace concentration in the groundwater. The
pesticide 4,4-DDD was quantified at a concentration of 0.00008
ppm. Concentrations of 4,4-DDT found in MW-6, 7 and 8 ranged
from 0.00007 ppm to 0.00041 ppm. These pesticides are probably
associated with farming on Long Island and are probably not

related to prior activities at Cerro.

Cvanide and Ieachate Indicator Compounds

The leachate indicator compounds analyzed for included
ammonia, chloride, fluoride, nitrate and sulfate. None of these
parameters were found above NYSDEC standards or EPA maximum
contaminant levels for drinking water.

Cyanide was quantified in two wells (MW-1 and MW-5) above
the detection limit of 0.01 ppm at concentrations of 0.062 ppm
and 0.028 ppm, respectively. However, these concentrations are
well below the NYSDEC standard of 0.2 ppn.

5.3.3 Groundwater Quality Summary

The previous data reported in the December 1987
"Hydrogecologic Investigation Report" along with the new data
developed for this Phase II Investigation indicates that
groundwater at the Cerro Conduit Site is generally not impacted
at concentrations above New York State or USEPA standards.
Compounds considered indigenous to Long Island’s dgroundwater
including iron, manganese and trace concentrations of pesticides

used in farming have been detected, but are not attributed to



Cerro Conduit’s previous operations. As indicated by these
findings and supported by the resulting HRS score (see Appendix
D) of only 8 on USEPA Mitre Model, this site, from a
hydrogeologic standpoint, should be reclassified to be taken off

the NYS Inactive Hazardous Waste Site List.
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CONCENTRATIONS OF INORGAMNIC COMFOUNDS SQUANTIFIED IN ON-SITE WATER SUFFLY WELLSE (ppmi
( SOURCE : NMNASSAU COUNTY DEFPARTMENT OF HEALTH
2/18/82 4/22/83 2/13/8&

FARAMETER N--35=9 N-5741 N-3356%9 N=&741 N-325&7 N-&5741
Ag < 4 “ < < <
As 7 < < 2 X &
Ea < 4 £ P 4 <

Ca 37D 8.5 17.2 18.4 41.5 29.5
Cd < £ . Q02 <

Cr {tat.} < 4 < < £ <
Cu % < < £ < .06
Fe (tat.) e .65 11 o 14.6 .54
Ha < - = = = =

K 2.1 .8 i .8 Z.4 1.5
Ma 15.5 ool 0.9 S.6 15.3 g.4
Mn < « « 16 < g | <
Na ez 11 s | SZ 110 4%
Fb 4 L % £ .01 «OF
Se = L4 < < L4 <
in - = - - - 18 7 o
ALFKALINITY 1= s g & 72 12
CHLORIDE R T 17.8 37:8 7.4 140 &0.6
EOE Htot.) 20 10 146 23 22 =9
FLUORIDE < £ . < < “
HARDNESS (Ca) 4 21 > 44 104 74
HARDNESS (tot.) 162 4 g5 70 193 109
MEAS .04 < < < = =
AMMONIA -7 . 02 . 24 + 03 3.8 .47
NITRITE Q7 L 002 +O8S . 006 . B35 43
NITRATE 7.83 Z.54 F. 18 4,12 4,08 &5:.97
pH b1 & & =i &.8 o7
SFEC. CONDUCTIVITY 732 147 295 291 QLS 425
Si102 10,3 F:0 B T 7% Dl &E. 5
SULFATE 156 25 SO 48 150 ez
TOTAL SCLIDS 201 8% 17¢ 72 S4& 277

NOTE : < = BRELOW DETECTION LIMIT
- = NOT ANALYIED FOR
DEFTH CF WELL N-I5&9
DEFTH OF WELL N-&741

350 F1
423 FT

« SCIENTISTS
FAIRFIELD, N.J.

ARCHITECTS + PLANNERS
RIVERHEAD, N.Y.

ENGINEERS -
MELVILLE, N.Y.

H2MGROUP
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Ground Water Route Work Sheat

Assigned Value Muilti- Max, Ref.
Rating Factor {Circta Ona) pller Score Scora | ({Section)
[ observed Release 0 a5 1 o 45 3.1
It observed releasa is given a scors of 45, proceed to line. E
If observed release is given a score of 0, procaed to line: @
@ Route Charactaristics 3.2
Depth to Aquiter of 0133 2 2 s 4
Cancern
Net Precipitation 01@3 1 2 3 bd
Permeability of the - 01®@3 1 2 3 2
Unsaturated Zonae
Physical State 01 2(3) t 3 3 3
Total Route Characleristics Score 15 i 1
@ 9
Containment ‘ﬁo 2 3 1 J'@, | 3 3.3
E Waste Charactoristics 3.4
Toxicity/ Parsistence 0 36 9121548) 1 18 18
Hazardous Waste ®r2a345F 78 1 O 8
Quantity
Total Waste Characieristics Score , 8 26
@ Targets as
3 6 4

Ground Water Use

Distance to Nearest
Waell/Population
Served

@ 3

6 8 10
18

32 dDeo

iNo o
Eao

[ —
Ay =

W
U
&

Total Targets Score 17[.’ 49
(B it iine [1] is 45. muttiply [ x [@ x [3]
It lin: % i: 0, mnt:ltipr;y@ x B « [ x B @113 57,330

Divide line [6] . by 57,330 and multipiy by 100

Sgw = l"f/é

FIGURE 2

GROUND WATER ROUTE WORK SHEET

10
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14,16

reumvata Rt Scrs Sgu)
Alr Route Scora (Sa) e, O
) 205
VS % W 8/ 5”',' ¢
3

FIGURE 10

WORKSHEET FOR COMPUTING Sy
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Auguess {5, 1532

QUALITT ASSUZANGT Toiv

DOCNTATION 2vCaans
FOR

HAZARD RANKING STSTTM

DISTIOCTIONS :  4s briafly 23 possidli susmgriza t2e {nforzacion you usad
ST 333igm che score for each faczar (e.3., "FTasca quanzsizy @ 4,230 deumg
Plus 800 cubic yards of sludges”), T2a soursa of {=zfgemieign should Yo
provided for aach eaCr7 and should be 3 bib!.ics:a;ai:.-:ypn cxfaranca.
Laclude the locazion of :ne docizans,

Facimy vaz: __Cerfo  Condo't Wire

rociszon: Ko bbing Lane Mefler Ip/cgg__} Sgo.rse:L, New Yook

m:':'. ScoRmm: @nuarg_&?, 1989

¥sey scornys: - - Y c hae/ M. Gendils

PRIMATY sotacz(s) oF DrFoedaATTON (e.3., EPa -Tegionm, szacy, Til, ezc.):

Hzm Files, Melrlle sy

-

. TACTORS ¥oT SQIRFD DUT T sUTTICIEYT DIFoMATION:
4;7‘:/62,/ /)QZQ_/‘c/od'_f Maf?zc. o/.r_r‘farec/ o+ .r('-/(. ,

coemTs a2 QUALITICATIONS:




o GROUND WATER ROUTE

-1 OBSERVED RELEASE

L CSnczninag:s detected (5 .maximum): . : |

S 7 | S

Rationale for actributing the contaminacts to the facilicy: 3

N

2 ROUTE CEARACTERISTICS . !

Deptk to Aquifer of Comesrn .

! Rame/description of aquifers(s) of concern:
| Ufféf':glac:'al ond Majoﬂ;] ﬂfdj/ér
77;{3 ar e Aj Jfau/w'ca.//j cormec/eg/‘
Majaﬂy./:f 7%6 /fz}nafy SouTe of /07421.4/6 -Uou%er o”? é'o,y )

Depth(s) from the ground surface to the highest seasonal level of the
saturaced zone [water table(s)] of the aquifer of concern:

/OO fee f . '

g

|

"Depth from the ground surface to the Ioves.:_poi'n: of waste disposal/- =~ - ‘
. Stordge: " . ) . . l
|

— =

30 feet

B T TGOt L A 1R
AR O g S R 3 BT R



Yee Svreciszizgeiam

-

Seam aomual or seasozal precijizasicss (lise =oaszty %zr sezseczl):
3“7“{'71-@-}!-2@ L/‘/t'nc/lef

“man azzmual liks or sezsomal evapuraciom (lisc zcmeas for saasonal):

34 inches

Yec precigicaciom (suberic: tha adove figures):

/O /nehes

Fer=eadilicr of Unsazuracad Zane

- Seil cype iz umsacuricad zzae: : '
)@mj 19 /»)foryz dense ra4 c/ay Fo Medivm Tagn $ends
%yf/(a/ m 77!/.? ‘9/1’14,A’;N »

-Farzeadilizy associzzad wizk soil Sype:

/0 s " /0—5’ Cm/vec,

Phvsizal Szaca

Physizal ssaca of substamcws ac zize of dizposal (or ac praseaz siza S
gecerzzad gasas):

Mé’,?la./ f/u/ij

P E AT TN OGP N B 21, 9 7, Tt dand o

S U S e e TS S SR e Y o




I SyTanneyT ' o

" Ciemaim—sme

Machod(s) of vasta or laachace csncai=cess evaluzcad:
Sur face Zmpovncment - ,
Unsound romn ~on dersior Shoctore ; j /70 /mer,.

Or InCompat ble szzyé s é{m evias : ’.,Lfeme.a_/:

Machod wizh highess scara:

Surfece. .Z‘m/odna’méi/‘ — bas beeys yemedicted

‘S)C(?/‘f, ~ ?}; /a/lje/‘ d/f/df/hj 0/' ﬁff'y Wd\r/_e"

0N

[

S WASTE QGaacTEarsTICS

Toxicizv and Parsirtgacs

Compaund(s) avaluzced:

CA/&I’O /’ofm
Zron .

Ca:écur.:& wi ok ‘h-:'.;.':uc c3Te: _ . |
C}?/ﬂ_fa'éfﬁ’l - 779)06:6 =S /3 Score on MHES . . ...
)offfff)ltﬂ(f =3 . Seon ﬂj'

Bazardous Waste Quamsi

—_—
-

Tocal cuzacizy of hasardous su2stancas o she 'z:x!.'..v e:..a.ud..:'.; =L ¥
uLzy g ca-::'.:.-..an: geare o f£ Q (Give 2 Tuasoozdle escimaca dvaz LT

quaneisy iy atove =aximmy):

) Un[(noudn @uwﬂll!d
/0,000 Cvbic 70/‘(/: o <01/ wac Folen Ll

Slodse dry! ng LAt Gore = O

Jasis ok u..:...z:::g #nd/ex eompuring wasce quazzisy:
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3 TagzTs

Geound Wars= Tsa
e

Caels) o2 squifarii) of camsarn wickis

rinking Water ‘
,0%7 4l rnate hook-sp with munimal _regorsements

2 3==ils padicy af eng S2cilizy:

Discincs £3 Nesrass Well

Locacise of cearesc vell drauisg foam zquife= of €28sasn or cesitpied
Suildizg 2oc sezvad by & puslic wace— supply: .

re. 7l /'/'/d»;‘%, 4/6//( %’aaﬁnj //&m ]%(_-
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Zoguiicise Serred hv Sroums Jacar Welly Wizki= 4 J=Milps Radi.g

Ldancifiad '-n.cnr—':u:_:plf vall(s) drguizg
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acuifex(s) of eoncars uicnia
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N /4
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*Treat target and route characterised
the aquifer of concern, then the "depth to aquifer of concern"
1s 5 persons. If the lower aquifer 1s "of concern", the "depth"
contamination below the indicated "hazardous substance") and the
If the upper aquifer is contaminated and the lower aquifer ig

. B0 feet (vertical distance between hazardous substance and aqu
would be 5000 personsa,

FIGURE 3
DEPTH TO AQUIFER OF CONCERN®

ca factors cbnsiatently. For example, 1f the upper aquifer ip
is 20 feet and the "

population served"
is 120 feet (assuming no known
"population” is 5000 persons.
"of concern", the "depth" would be
ifer of concern) and the population



Distance Assigned Value

> 150 feet
76 to 150 feet
21 to 75 feet
0 to 20 feet

(SN - ]

Net precipitation (precipitation minus evaporation) indicates

the potential for leachate generation at the facility. MNet seasonal
rainfall (seasonal rainfall minus seasonal evaporation) data may be
used if available. If net precipitation 1s not measured in the
region in which the facility is located, calculate it by subtracting
thé mean annual lake evaporation for the regién (obtained from
Figure 4) from éhe normal annual precipitation for the region
(obtained from Figure 5). EPA Regional Offices will have mapa for
areas outside the continental U.S. Assign a value as follows:

Net Precipitation Assigned Value

< =10 inches
~10 to +5 inches
+5 to +15 inches

>+15 inches

WMo

Permeability of unsaturated zome (or intervening geological

formations) 1s an indicator of the speed at which a contaminant °
could migrate from a faecility. Aésign a value from Table 2.

Physical state refers to the state of the hazardous substances

at the time of disposal, except that gases generated by the
hazardous substances in a disposal area should be considered in
rating this factor. Each of the hazardous substances being

evaluated is assigned a value as follows:
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FIGURE 4
MEAN ANNUAL LAKE EVAPORATION
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TABLE 2

PERMEABILITY OF GEOLOGIC MATERIALS®

Type of Material

Approximate Range of
Hydraulic Conductivity

Clay, compact till, 'shale;. uafractured <107 ca/sec
mecamorphic and igneous rocks

Silc, loess, silty clays, silty

1075 - 1077 ca/sec

loams, clay loams; less permesbla
limestone, dolomites, and sandstona;
moderately permeabls till

Fine sand and silty sand; gsandy
loams; loany sands; moderately

1073 = 1077 cm/sec

permeable "linestone, dolomites, and
sandstone (no karst); modarately
fractured igneous and metamorphic
rocks, some coarse till

Gravel, sand; highly fractured

»10™3 cn/sec

igreous and metamorphic rocks;
pemeable basalt and lavas;
karst limestone and dolomite

*Derived from:

Daﬂs. S. N.,
Porous Media,

Preeze, R.A. and J.A, Cherry, Groundwater, Prentice-Hall, Inc., New York, 1979

Porosity and Permeability of Natural Materials in Flow=Through

R.J.M. DeWest ed., Academic Pressa, New York, 1969

15




Physical State Assigned Value

Solid, cousolidated

or stabilized 0
Solid, unconsolidated

or unstabilized 1
Powder or fine material 2
Liquid, sludge or gas . 3

3.3 Containment

Qoutainment 1s a measure of the natural or artificial means
that have been used to minimize or prevent a contaminant from
'entering ground water. Examples include liners, leachate collection
systems, and sealed contalners. In assigning a value to this rating
factor (Table 3), comsider all ways in which hazardous substances
are stored or disposed at the facility. If the facility iavolves
more than cne method of storage or disposal, aseign the highest from
among all applicable values (e.g., if 2 landfill has a containment
value of 1, and, at the same location, a surface impoundment has a
value of 2, assign containment a value of 2);

3.4 Waste Characteristics

In determining a waste characteristics score, evaluate the most
hazardous substances at the facility that could migrate (L.e., 1f
scored, contain;ent is not equal to zero) to ground water. Take the
suﬁstance with the highest score as representative of the potential
hazard due to waste characteristics. Note that the substance that

may have been observed in the release category can differ from the

16
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TABLE 3

CONTAINMENT VALUE FOR GROUND WATER ROUTE

Asslgn containmest a valua of O 1f: (1) all che hazardous substances at the fscility are underlaio by an essantially oon psrmeabla surface (natural or arti-
ficial) and adeguste leschate collection systems and diversion ayatems are prasant; or {2) thare is no ground water tn ths vicinity., The valus 0" doas not
indicate no rish. Rather, it iodicates a siguificantly lower ralative risk vhan compared with more serious sites on a national lsvel. Otherviss, evaluate
the containsent for each of the different means of storage or disposal st tha facility using tha following guidance,

A, Surfaca lmpoundment

Assfgned Value

C. Piles

Assignsd Value
PFiles uncoversd and waste stabilised; 1]

:::::l::g;;an::vzz::::b::r:::::-zn-t“'_l or o or piles coversd, wvasts unstebilized,
: nd ia b
arciffcial) compatible vith the weste, acd #0d assentially noo parmesble iiner
sdoquate leschate collection system Piles uvacovated, vaste unstablized, 1
modarat
Essentially noo perssable compatib.e liner 1 col.:::t::: :;:::bh liaer, aod leschsce
with no leachate collaction system; or
inadequats freeboard Pilen uncoverad, waste uostabilized, 2
: modarately parmeable 1ioar, and ne .
Fotentially unsound run-on diversion 2 laachate collaction aystem
structure; or modarately parmeable
compatible liner Piles uncovarsd, waste unstablised, and oo 3
: 1tn -
Uascund fun-oo divarsion structurs; oo ] ar
1ipar; or iocowpatible linec D. Lsodfill

8. Contsinars

Asstgned Value

Assigned Valus

Essentislly non permeable linar, linar 0
compatible wich vaste, and adequate

Containers asaled and in sound condition, 0 leschate collsction systes
adequate liner, and adequats leachate
collection system Esseatially non permesabls comparible liner, oo | §
leachate collaction systeam, and lavdfill surface
Containers sealed and in sound condition, 1 pracludes pooding
no liner or moderately parwmeable liner
Moderatel raable,” compacible liner, and landfill 2
Contsiners leaking, moderately permesble 1 surface p:cswli po:\dln;” . :
liner ,
Ho liner or incompatible liner; moderately 3
Containers lesaking and no liner or incompatible 3 permeabls compatible liner; h:ldflll surface

Linar

«acourages ponding; wo run-oa cootrol




substance used in rating waste chiracteristics. Where the total
1inventory of substances in a facility is known, only those present
in amounts greater than the reportable quantity (see CERCLA
Section 102 for-definit%on) may be evaluated.

Toxicity and Persistence have bHeen combined in the matrix below

because of their important relationship. To determine the overall
value for this combined factor, evaluate each factor individuslly as
discussed below. Match the individual values assigned with the
values in the matrix for the combined rating factor. Evaluate
several of the most hazardous substances at the facility
independently and enter only the highest score in the matrix on the

work sheet,

Value for Persistence

Value for Toxicity 0 1 2 3

0 0 0 0 0
1 3 6 9 12
2 6 9 120 15
3 9 12 15 18

Persistence of each hazardous substance is evaluated on 1its

biodegradabllity as follows:

Substance Assigned Value-
Easily biodegradable compounds 0
étraight chain hydrecarbons 1
Substituted and other ring compounds 2

Metals, polycyclic compounds and
halogenated hydrocarbons 3
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more specific information is given in Tables 4 and 5.
Toxicity of each hazardous substance being evaluated is given a
value using the rating scheme of Sax (Table &) or the Nationmal Fire

fro:ection Associlation (NFPA) (Table 7) and the following guidance:

Toxicity Assigned Value
Sax level O or NFPA level O 0
Sax level 1 or NFPA level 1 1
Sax level 2 or NFPA level 2 2
Sax level 3 or NFPA level 3 or 4 3

Table 4 presents values for some common compounds.

Bazardous waste quantity includes all hazardous substances at a

facility (as recelved) except that with a coantainment value of 0.
Do not include amounts of contaminated soil or water; in such cases,
the amount of contaminating hazardous substance may be estimated.

On occasion, it may be necessary to convert data to a common
unit to combine them. In such cases, 1 ton = 1 cubic yard = 4 drums
and for the purposes of coaverting bulk storage, 1 drum =

50 gallons. Assign a value as follows:

Tons/Cubic : Assigned

Yards No. of Drunms Value
0 0 0
1-10 1-40 1

11-62 41-250 2 .
63-125 251-500 3
126-250 501-1000 4
251-625 1001-2500 5.
6$26-1250 2501-5000 6
1251-2500 5001-10,000 7
>2500 >10,000 8
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TABLE, 4 t
WASTE CHARACTERISTICS VALUES ’
FOR SOME COMMON CHEMICALS

R CAL/ CyrOmm '

Acetaldabyde
Acatic Acid
Acacooa

Aldris

hamruis, Aohydrous
aniline

Beazma

Carbos Tetrachlorida
Chlordana
Chlorobanseas
thlorofomm
Eresol-0
Crasal-H4?
Cyclobaxana

Endrin

Rthyl Jeozsne
Yornildehyde
Toraic Acid
Bydrochloric Acid
Isapropyl Ithes
Lindaos

Mathana

\ Mathyl Echyl Kscoas
Machyl Farachico in Iylece Solucion
Kaphthalese

Bitric Acid
Tarathion

~

D WO 00 = WM W NW WSO WOoGoa

=2
[d

w MW W N RN W W W W W N L N W W W N W W W e M W e
uio--

u%‘-ﬂuUHI‘_PI‘CN“UH\.D‘"OH?QUNHHUH“

P Fatrolewm, Tarcsens
(Pual 0Ll Mo. 1)

Theunl

Sulfuric Acid 3j 0

Toluzne 1] 1

L - e
(- I -

Trichlorcbenzena {1

ot=Trichloroathema 2] 2| 1| e '

Tylaoe 2l 1| 3] o

13-:. N. I., Dangercus Proparcias of Induscrial Macartals,
Van Nostrand Rhainhold Ca,, New York, eth sd., 1975. ™
highaat racing llaced vnder -each chamical is uesd.

l-TI-! Associates, Inc., H“hadolau for Rating tha Hazard
Fotential of Wasts Disposal Sttes, May 5, 1980.

:Hauaml Mre Procecelon Association, National Fire Codes,
Vol, 13, ¥o. &9, 1972,

.Pruhnlml Judgmant based oo informaticn centained in the
U.3. Coast Guard QRIS Hagardous Chewical Data, 1978,

APrefansicual Judpment besed on existicg liEsracute.
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TABLE 5

PERSISTENCE (BIODEGRADABILITY) OF
SOME ORGANIC COMPOUNDS*

VALUZ = 3 WIGHLY PERSISTENT COMPOUNDS VALUE = 1  SONEWRAT PERSISTENT COMPOUNDS
aldrin . haptachlorx acstylens dichlorida 1imonena
bznzopyrane haptachlor apoxzids bahanie acid, mathyl aster mathy) seter of lignoceric acld
banzothissols 1,2,3,4,3,7,7-haptachl b a banxéne matbane
bansothlophans hexachlorcheczans benseas sulfonic acid 2-mathyl-3-sthyl-pyridine -
baoeyl buryl phthalate hexachloro~1,3~butadiana butyl beazeas . mathyl naphthalaos
bromochlorobencens haxachlarocyclohanans butyl bromide wmethyl paluitars
brosofore butanal haxachloroathasa e~caprolactam methyl pbanyl carbinal
bromophanyl phyntl sthay mathyl benzothiazgle cacboo-disulfida mathyl stearace
chlordane pantachlorcbiphanyl o-cresal caphtheleas
chlorohydtoxy bensephenocs peatachloropbansl decane nonans
bis~chloroluoprophyl artwr 1,1,3, >=cazrachloroscatons 1,2-dichloroathans octany
w-chloroaitrobsnnsne tetrachlorcbipbanyl 1,2=dimathoxy banzans octyl chlarids
DDE thicmathylhanzochiaxols 1.3~dimsthy)l caphthalens pentans
oot trichlorobenzans 1,4-dimsthyl phanol phacyl bensoats
dibromsbssiens trichlarobiphenyl dioctyl adipace phthalic aohydride
dibutyl phthalats trichlorotlvoromsthans a-dodacans propylbansene
1, 4-dichlorobsnasna 2,4, 6-rvichlorophencl athyl benssne l-recpinacl *
dichlorodifluorosthans trighauyl phosphate 2-athyl-n-haxsns toluane
disldris Promodichloromsthans o=athyleoluana viayl baassoe
diathyl phtbalace bramotorm 1sodacacs xyleas
d4{1-ethylhaxyl)phthalats carbos tatrachloride isoprophyl bansens
dihexy! phthalats ehloroform
di-isobutyl phthalats ehloromochilorcmathane
dimathyl phthalata dibromodichlorosthana
4,6-dinitro-1-aminophenol tatrachlorosthana
dipropyl phthalate 1,1,2-teichlorcathany
apdrin .

VAL = 3 FIREISTENT COMPOUMDS VALUE = 0 MONPEAJISTENT COMPOUNDS
acecsphehylens cle-2-sthyl-4-marhyl-1,)-dionalans scetaldahyds . mgthyl bansoats
atraczioe trace~1-ethyl—-4—wathyl-1, 3-dloxolana acetic acid Y-matbyl butsnol
(diachyl) asrasias suaiscol acetona machyl ethyl katoss
barbital 2-hydroxysdipoaitrils acstophsoons 2-mathylpropancl
borneol 1saphorous banzoic acid octadscane
bromobansens todane d1-1schbutyl carbisol pentadecans
casphor Lachormeol docosans psatanol
chlorobensana 1sopropenyl-r-iscpropyl banzans alcossas propasal
1,2=bla-chlorosthoxy sthace 2-uathoxy bLiphsayl ethanal propylsaina
b-chloroethyl wethyl ether wathyl biphanyl sthylaming tetradacane
chloromathyl ethar wathyl chlorids hazadecane o-tridacane
chloromsthyl ethyl athar wathylindens methano) o-undecans
J-chlaropyridiae mathylans chlorida
di-t-butyl=p-bansoquinoca nitrosaisols
dichloroethyl sthar nitrobenzece

dihyrocsrvons
dimethyl sulfoxids
1,6-diolerotoluana

1,1,2-trichlorcathylens
trimathyl-triono-haxahydro-triatina
fossar




[

TABLE 6

SAX TOXICITY RATINGS

0 = Bo Toxicity® (Wooa)s*

This dssignstion la gives to materials which fall into cus of tha
following categoriss:

(a) Materials which csuss mo barm umder say ceaditions of sorsal use.

(») Materisls which produce toxic sflects ou humsas omly uader the
most unusual coaditlioas or by overwhalming dosage.

1 = Siight Toxicity® (Low)es

(a) Acute local. Hatarlsls which on singls sxposures Lastiag
seconds, misutes, or hours ceuss oaly slight sffects ca the akls or
sucuous mambrases regsrdlasss of the extemt of U enposuTS.

(b) Acufe syafomic. Hateriale vhich cam be sbsorbad lato the
body by lahalatica, lagestiom, er through the skin sad which produce
ooly alight effects follow sisgle szposures lastiag ssconds, sinutes,
or hours, or following lugestion of & simgle dosa, ragardlese of the
Qquaatity sbsorbad or tha sxteat of eaxposurs.

(c) Chaomic local. Materials which om coatimuous or repsated
exposures extsadlug over periods of days, momtha, of ysars cause ealy
slight sad usually reversible harm to the skin or sucous mssbranss.
The sateat of szposuss may be gresat or small.

(d) Chaomic syslemic. Materisle which cam be sbsorbed iate the
body by inhalation, imgestioa, or through the skin sad which producs
caly slightly usually sevarsibla effacts sxtending over days, momthe,
or yssrs. The extent of tha sxposurs may bs great or sssll.

In genaral, thoss substasces clssaified ss having “slight temictiey”
produce changes in the humas body which ave adily reversibla aad
which will disappear following termimstioa of szposurs, sithar with
of without madical trestment.

1 » Modavate Toxicity® (Mod)és

(s) Acute Local, Metarisle which em elagl
lasting seconds, alautes, or hours csuss mode
the skis of mucous membranes. Thess sffacts may be the result
of iatense exposurs for & satter or ssconds orf modaratse sxposure
for s matter of hours.

(b) Acute syatemic, Materisls which can be sbsorbed iate
the body by ishalstion, fagestioa, or through the skia and
produce modersts sffacts followiag ei gle sxposures lasting
ssconds, minutes, of hours, of following isgesticm of & slagle
doss .,

(c) Chuonic local. Watsriasls which oa comtimuous or
repested sxposures satssding over pariods of days, moutha, or
years causs modarsts hars to the akis of sucous sasbranes.

(d) Chaomic syslemic, Waterisls which can ba sbsorbed
tato the body by isbalatiom, isgestios, or through the skia aad
which produce modarate sffects following comtisuous or repeatad
axposures sxtandiag over periods of days, womths, or yearvs.

Those substances classifisd as haviag "woderste tonieiny™
ls chaa is the
human body. Thase chasges ars sot of such saverity te
threstan lifs or to producs sarlous physicsl ispairmast.

3 = Severs Toxicley® (migh)es C 4

(a) Acute Local. Materisls which om sisgle expesurs
lasting seconds or mimutas causas iajury to shiam oFr mucous
mesbranss or sufficient ssverity to threates 1ife or to cause
permanaat physical lspairmeat or disfilguremant.

(b) Acufe systemic. MWaterisle which caa be asbscrbed late
the body by Lahalatios, lmgesticm, or through the skis sad which
can cause injury of sulficiest severity te threstes lifs
following & eiagle sxpesurs lastisg secomds, minutes, oF hours,
or following ingsstica of & slngle dose.

(¢) Chiomic local, Materials which oa coatlauous or
repeated sxposurss sxtending over periods of days, woaths, or
yasrs cas csusa lmjury to skia or mucous membrenss of sufliclest
severity to threatea life or cause peTmamsat impairment, which
disfigurement, or Lrreversible chaage.

(d) Chromic syalemic. Meterials which caa be sbsorbed
into the body by lahalatios, lsgestiom of through the skin sad
which can causs death or serious physical ilwpalrmsnt following
continuous or fepeated sxposures (o small smounts exteading
over parlods of days, moaths, or years.

*Sax, N.I., Dangerous Properties of Industrial Materials, Van Nostrand Rheinhold Company,

New York, 4th Edition, 1975.

*kSax, N.I., Dangerous Propertieg of Industrial Materials, Van Nostrand Rheinhold Company,

New York, 5th Edition, 1979.
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o . TABLE 7

"’ NFPA TOXICITY RATINGS* .

0 Materials which on exposure under fire conditions would offer no
health hazard beyond that of ordinary combustible material.

1 Materials only slightly hazardous to health. It may be
- desirable to wear self-contained breathing apparatus,

. 2 Materials hazardous to health, but areas may be entered freely
L — with self-contained breathing apparatus,

3 Materlals extremely hazardous to health, but areas may be
entered with extreme care. Full protective clothing, including
self-contained breathing apparatus, rubber gloves, boots and
bands around legs, arms and waist should be provided. No skin
surface should be exposed.

4 A few whiffs of the gas or vapor could cause death, or the gas,
vapor, or liquid could be fatal on penetrating the fire
fighters' nommal full protective clothing which is designed for
registance to heat. For most chemicals having a Health 4
rating, the normal full protective clothing available to the

o average fire department will not provide adequate protection

- against skin contact with these materials. Only special

protective clothing designed to protect against the specific

f hazard should be worn.
*National Fire Protection Association. National Fire Codes,
L Vol. 13, No. 49,-1977,
|
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3.5 Targets

Ground water use indicates the nature of the use made of ground

water drawn from the aquifer of concern within 3 miles of the
hazardous substance, including the geographical extent of the
measurable concentration in the aquifer. Assign a value using the

following guidance:

Ground Water Use Assigned Value

Unusable (e.g., extremely saline aquifer,
extremely low yield, etc.) 0

Commercial, industrial or irrigation and
another water source presently avallable;
not used, but usable 1

Drinking water with municipal water from
alternate unthreatened sources presently
available (i.e., minimal hookup requirements);
or. commercial, industrial or irrigation with no
other water source presently available 2

Drinking water; no municipal water from alternate
unthreatened sources presently available 3

Distance to nearest well and population served have been
combined in the matrix below to better reflect the important
relationship between the distance of a population from hazardous
substances and the size of the population served by ground water
that might be contaminated by those substances. To determine the
overall value for this combined factor, score each individually as
discussed below. Match the individual values a;signed with the

values 1o the matrix for the total score.
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Value for Value for Distance

Population to Nearest Well .
Served 0 Q.} 2 3 4
0 0 0 0 0 0
1 0 4 6 8 10
2 0 8 12 16 20-
(3 0 L2 18 24 '30
J‘ ‘ 0 1; 24 32 35

5 0 20 30 35 40

Distance to nearest well is measured from the hazardous

substance (not the facility boundary) to the nearest well that dravs
water from the aquifer of concern. If the actual distaace to the
pearest well is unknown, use the distance between the hazardous
substance and the nearest occupied building not served by a public
water supply (e.g., a farmhouse). If a discontinuity in the aquifer
occurs between the hazardous substance and all wells, give this

~ factor a score of 0, except where it can be shown that the
contaminant is likely to migrate beyond the discontinuity. Figure 6
{llustrates how the distance should be measured. Assign a value

using the following guidance:

pistance Assipned Value

>3 miles

2 to 3 miles

1 to 2 miles
2001 feet to 1 mile

< 2000 feet

,.
;WM RO
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92

- 2 MILES

Y

WELL NO. 2

VALLEY

/commmn'reo AQUIFER OF corsu:snm'«’-“e
f/;f SERVING THE POPULATION T

ttbbasessevemany

In the asituation depicted above, the distance between the hazardous substance
and the nearest well (No. 1) is % mile. If well No. 1 did not exist, the distance
to well No. 2 would be immaterial since there is & discontinuity ian the aquifer

(surface water) between 1t and the hazardous aubatance, Under such circumstances,
the factor score would be "0",

However, if it could be demonstrated that the con—
taminent had bridged the discontinuity, then the distance to the nearest well would
be 2 milea (assuming well No. 1 does not exist)

FIGURE 6
DISTANCE TO NEAREST WELL




Pobulatiou saerved by ground water is an indicator of the

population at risk, which includes residents as well as others who
would regularly use the water such as workers in factories or
offices and students. Include employees in restaurants, motels, or
campgrounds but exclude customers and travelers passing through the
area in autos, buses, or trains. If aerial phdtogr;phy i3 usged, ‘and
residents are known to use ground water, assume each dwelling unit
has 3.8 residents. Where ground water is used for irrigation,
convert to population by assuming 1.5 persons per acre of irrigated
land. The well or wells of concern must be within three miles of
the hazardous substances, including the area of known aquifer
contamination, but the "population served” need not be. Likewise,
people within three miles who do not use water from the aquifer of
concern are not to be counted. Assign a value as follows:

Population ' .Assigned Value

0
1-100
101-1,000
1,001-3,000
3,001-10,000
>10,000

vk ~o
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