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S.0 PROJECT SUMMARY

The presence of contaminants in an ecosystem can result in a variety of effects, ranging
from a reduction in population size or changes in community structure, to changes in the structure
and function of the entire ecosystem. Methods for measuring these impacts are presented in
Ecological Assessments of Hazardous Waste Sites (EPA, 1989c), and require the collection of
extensive field data and laboratory analyses. The collection of quantitative data regarding the
analysis of plant and animal tissues from the Union Road Site was not included in the initial scope
of the Remedial Investigation (RI) for the site. However, based upon the results of the RI, and
Environmental Assessment Report prepared as part of the investigation, the potential for heavy
metal contaminant exposure to aquatic/terrestrial organisms on and adjacent to the Union Road
Site was expressed. As a result of this concern, a work plan addenda for enhanced biological
study was approved by the New York State Department of Environmental Conservation
(NYSDEC) and undertaken for the site. The report that follows presents the results of this study.

The biological program for the Union Road Site contained three major elements: collection
of indigenous biota; analysis of Target Compound List (TCL) metal contaminants in biota; and
laboratory evaluation of the toxicity and bioaccumulation potential of contaminated marsh

sediments collected from the site.

Tissue Analysis

In total, the field collection program obtained over 400 terrestrial and aquatic organisms
(representing 22 separate analyses) from four areas of interest in and adjacent to the Union Road
Site. In general, the results of the analyses are as follows:

o  For both terrestrial and aquatic samples, antimony, beryllium, cobalt, silver, thallium
and vanadium were not detected at levels above the Contract Required Detection Limit
(CRDL);

o  Mercury was sporadically detected at levels above the detection limit for a single carp
sample (0.25 mg/kg dry weight) and 1.0 mg/kg dry weight in a single golden shiner
sample, both of which were collected in Slate Bottom Creek. For the remaining
mercury analyses, the only amounts above the CRDL were noted in both samples of
earthworms taken from the marsh area (0.25 and 0.32 mg/kg, respectively). The
remaining 18 analyses were undetected for this compound;
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o  Cadmium levels in excess of the CRDL were noted in earthworm samples from both
the marsh area and Deer Lik Creek locations. These levels were the highest found
during the survey (3.0 and 3.6 mg/kg respectively).

o  The upland ponded water area adjacent to the site contained the highest recorded tissue
levels for aluminum and arsenic (2,780 and 2.2 mg/kg dry weight, respectively) in
leopard frog tadpoles. The samples from this area also showed the only concentration
detected above the CRDL for vanadium (6.1 mg/kg). Similarly, the highest
concentration noted for barium (52.6 mg/kg), iron (5,560 mg/kg) and magnesium
(2,040 mg/kg) were found in crayfish samples from this upland ponded area;

o  The highest value recorded for copper was noted in an adult satinfin shiner sample
collected in Deer Lik Creek (720 mg/kg) at the confluence of the drainage ditch from
the marsh area;

o Levels of selenium ranging from 4.0 to 4.1 mg/kg were noted in four earthworm
samples from both the marsh area and Deer Lik Creek. In the remaining 18 tissue
samples this compound was undetected;

o  Zinc tissue values ranged from 23.8 to 123 mg/kg. Earthworms from the marsh and
creek areas were found to contain levels of this compound in the upper range (97.5 -
123 mg/kg) of the analyses reported; and

o Calcium and sodium levels encountered were thought to be within the normal limits.
Aluminum levels ranged from non detect to 2,780 mg/kg.

0  Although many of the species collected would not generally be utilized for human
consumption, none of the parameters evaluated exceeded USFDA criteria for human
consumption.

Bio Progr

As the first phase of the ten-day bioassay/bioaccumulation study, labofatory organisms,
Pimephales promelias (Fathead Minnow) and Procambarus clarkii (Crayfish) were exposed to
sediments collected from the marsh area (adjacent to the USEPA filter fence) within the confines
of the Union Road Site. Comparison of organism survival between the control (using clean
sediment) versus experimental (using marsh sediment) showed no significant difference in
survival between the two sediments.

Survival of crayfish samples averaged 74% in the control and 82% in the test chamber. The
lower than 90% survival was attributed to cannibalism of freshly molted test organisms by other
crayfish. Fathead minnow survival ranged from 97% in the experimental and 91% in the control
test, respectively. Temperature, dissolved oxygen, pH and conductivity in the aquaria were within
testing norms.
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Bioacc ion Testin

At the conclusion of the ten-day bioassay test, all organisms surviving were sacrificed and
their tissues analyzed for TCL metals. When compared to pre-test and control organisms, those
animals exposed to marsh sediments showed slightly elevated (bioaccumulated) levels for iron,
lead and zinc. Aluminum levels were elevated in both control and exposed organisms ‘when
compared to pre-test organisms, suggesting laboratory contamination or uptake from dilution
water utilized during the testing. Crayfish samples showed elevated levels for iron and lead in
organisms exposed to Union Road site marsh sediment. There was no statistical difference noted
for either test organism for the remaining TCL metals. The bioaccumulation test suggests that
little bioaccumulation potential for TCL metals other than those listed above can be ascribed to

marsh sediments evaluated.
ver onclusions of the Biologic

o Contaminant levels for a number of heavy metal compounds, namely lead, iron and
zinc, suggest the uptake of these contaminants from the surrounding environments.
Overall, the levels reported are towards the lower end of contaminant levels found
statewide;

o The lack of aquatic biota within the marsh area suggest that toxicity to these forms is
occurring within that area. However, this hypothesis is not borne out by laboratory
bioassay testing. The possibility exists that short term or chronic factors such as
seasonal effects, storm events, or other sediment disturbances or physical/chemical
factors such as elevated petroleum hydrocarbon levels noted in this area may act to
reduce organism survival over some stage of their life cycle.

o Based upon comparisons of predicted (as presented in the Environmental Assessment
Report) versus calculated Bioconcentration Factors (BCFs), and predicted and
calculated equilibrium tissue concentrations for lead and zinc, the calculated data
shows that both the calculated BCF and actual tissue concentrations recorded in the
bioaccumulation tests are higher than predicted for both elements. For tissue
concentrations, the test data show the actual values to be one to two orders of
magnitude greater than the predicted value. The possibility exists that those organisms
tested did not reach equilibrium conditions prior to analysis or that synergistic effects
of contaminants within the marsh sediment tested enhanced the uptake of lead and zinc
into fish tissue.

o Comparison of the results to previously hypothesized bioconcentration factors and
toxicity data presented in the Environmental Assessment Report suggest that, of the
compounds predicted to bioaccumulate in fishes, only lead and iron were found to
bioaccumulate when compared to control organisms in laboratory tests.
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o The actual toxicity noted using contaminated marsh sediments and compared to
elutriate tests suggests that the marsh sediment has a toxicity less than that
hypothesized from literature data alone (as presented in the Environmental Assessment
document). Generally, when comparing heavy metal data for the elutriate of sediment
used in the bioassay test to acute and chronic levels, the actual contaminant
concentration appears to be at least one order of magnitude and in come cases two to
three orders of magnitude lower than the literature identified acute/chronic values.
Based upon the study described herein, these literature derived assessments appear to
be overly conservative for estimates of the toxic fate of heavy metal materials from the
contaminated marsh area of the Union Road site.

In conclusion, the levels calculated as a result of the Biological Study were less than that
predicted from the literature. However, there is indication from the elevated levels of metal
contaminants found in this study that there is an adverse impact from contaminated materials
contained in the aquatic portions of the Union Road site.
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1.0 INTRODUCTION

In January 1990, Dvirka and Bartilucci Consulting Engineers submitted an Environmental
Assessment Report for the Union Road Site. The basic conclusion of that assessment was that
on-site contaminants pose a potential acute and chronic toxic risk to aquatic and terrestrial
organisms on the site and in adjacent areas, but the risk could not be quantified because of the
absence of site specific toxicological data. With regard to the sediment data, several parameters
exceeded sediment criteria values for arsenic, cadmium, chromium, copper, lead, manganese,
nickel and zinc developed by the NYSDEC Division of Fish and Wildlife for the protection of
aquatic organisms. As a result of this finding, a study was designed to address whether metals
were being bioaccumulated or were in sufficient levels to cause toxic effects to aquatic organisms

utilizing the surface waters on and adjacent to the site.

The study presented in this report was requested by the NYSDEC to provide further insight
into aspects of the above conclusion. The scope of work defined for the study was formally
transmitted to the NYSDEC and approved in August 1990, and is the result of consultation with
NYSDEC Biologists within the Division of Fish and Wildlife and Hazardous Site Assessment
Branch. It is noted that, for the present study, the predominant concem highlighted by the
Environmental Assessment Report prepared by Sadat Associates, Inc., regarded the exposure of
on-site organisms to heavy metal contaminants. This is reflective of the high levels of these
contaminants which were found on-site as well as their ability to bioaccumulate and biomagnify in

the food chain.

Sampling Effort Focus

The focus of the biological study effort was to provide baseline information on heavy metal
contaminants and uptake in and adjacent to the following areas:

o Ponded Water Habitats (Marsh Area) - Depression areas with low permeability soils
which entrap water. These areas do not have a constant source of access to creek/river
systems such as the marsh area adjacent to the Tar Pit. Terrestrial samples were taken
upland of this area;

o Flowing Water Habitats (Deer Lik Creek) - Those areas on or adjacent to the site
having water flow as typified by Deer Lik Creek, and two unnamed feeder creeks
draining the wetlands/marsh area downstream of the Tar Pit; and

o Upland Ponded Area (North of the Tar Pit) - This area is primarily open and was

considered to be outside of the area of concem. This ponded area is located
approximately due north of the marsh area outside the security fence.
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20 BACKGROUND - HABITAT ASSESSMENT

2.1 Habitats Within the Study Area

The information and data in this section was obtained during the field investigation and
supplemented by data from a number of outside sources. In general, the Union Road Site can be
considered a predominantly upland area bordered on the east and south by Slate Bottom Creek and
its tributary, Deer Lik Creek. The former railroad yard generally borders the northem and western

portions of the site.

The majority of the site is comprised of areas of early and mid-successional uplands which
are reestablishing after demolition of the structures associated with the railroad yard and auxiliary
buildings. Land within a one-mile radius of the site can be considered predominantly urbanized
with a considerable number of stream and creek corridors within the area. Several distinct plant
associations or communities have been identified within the study area. These are disturbed land,
early successional, upland emergent marshland, open waters, palustrine forested areas and
undeveloped area. A representation of the major habitat types is presented in Figure 2.1-1.

Residential areas within the site vicinity are substantial. The site proper had in the past been
used for industrial purposes resulting in on-site disturbances and contamination. The area of the
demolished railroad roundhouse is essentially devoid of natural vegetation due to the presence of
concrete footings remaining after demolition. This area supports patches of weeds and shrubs
which also occur in other less active areas. Those disturbed areas support plant species which can
reproduce quickly and colonize areas between disturbances. Such plants include goldenrod

(Soldago spp.) and thistle (Sonchus spp.).

The low lying disturbed tar pit/marsh area holds runoff water and supports reed grass
(Phragmites Spp.). Water is ponded in these areas and, as such, hydrophyllic forms dominate this
environment. No regulated wetlands are found on or contiguous to the Union Road site.

The overall vegetative cover ranges from dense within the area of mature trees, to sparse
within the area of the demolished railroad roundhouse. Open areas containing low grasses exist
along sections of Deer Lik Creek and Slate Bottom Creek which border the eastern and southem

borders of the site.
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Open Water Systems

The open water systems within the vicinity of this site consist of the marsh area adjacent to
the Tar Pit, which holds considerable moisture at least on a seasonal basis, Slate Bottom Creek and
an unnamed tributary (locally known as Deer Lik Creek). These two creeks can be characterized
as fast moving. Smaller drainage outlets connect the tar pit/marsh complex to Deer Lik and
ultimately Slate Bottom Creek along the southeastern edge of the site. Additionally, an upland
ponded area exists north of the facility fenceline approximately due north from the marsh area.
This area appears to be resultant from water catchment and ponding over a clayey soil. The
presence of aquatic organisms within this area suggests it remains ponded over the entire year.
This pond is not classified and is not mapped on NYSDEC waterbody lists.

Slate Bottom Creek enters Cayuga Creek approximately one-half mile downstream of the
site. Cayuga Creek, along with two other major creeks, Cazenovia Creek and Buffalo Creek, are
all tributaries of the Buffalo River Watershed. There are five known listed hazardous waste sites
which are within the drainage area of Cayuga Creek upstream of the Union Road site. These are
presented in Table 2-1 of the RI/FS Report. It is unclear as to the extent of contaminant
contribution to the creek; however, a NYSDEC (1989) report for the Buffalo River Remedial
Action Plan notes that contaminant migration to the river is known to occur to Cayuga Creek from
both the Land Reclamation Site and the Union Road Site. In addition, Buffalo Creek (two sites)
contributes contaminants into the Buffalo River downstream of the confluence of Cayuga Creek
and Slate Bottom Creek. However, in view of the present scope of the Biological Study, the
contribution of the Union Road Site to the Buffalo River cannot be ascertained.

Cayuga Creek, a New York State Class B and C waterway used for fishing and limited
boating, flows approximately one mile north and west of the site (see Figure 2.2-1). Slate Bottom
Creek, a Class D waterway suitable for secondary contact recreation, lies adjacent to the site on
the east and south and flows into Cayuga Creek approximately one mile west of the site. Slate
Bottom Creek enters the Class C portion of Cayuga Creek. The Class B portion of Cayuga Creek
lies approximately one mile upstream of the site. The site is also bordered on the east by a
tributary to Slate Bottom Creek, known locally as Deer Lik Creek, which is a Class D water body.
Both Slate Bottom and Deer Lik Creeks have been proposed to be reclassified to Class C.

Within the marsh area, beyond the Tar Pit, the reed grasses and cattail plants encountered

appear healthy and have extensive coverage. In the Tar Pit area, sparse patches of these forms
were found surrounding the waste lagoon.
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Field investigations of the creek environment did not reveal any large colonies of
macroalgae; however, in areas of rocky substrate, some green algae colonies were noted outside of
excessive water flow. In the transition zone between creek and marsh systems, low grasses and
scrub vegetation predominate.

Fish

The aquatic portions of the Union Road Site marsh area and off-site portions of Deer Lik
Creek, Slate Bottom Creek and Cayuga Creek downstream undoubtedly support these types of
fauna. Little data exists on fish found in the proximity of the site. However, observations of fish
in Slate Bottom Creek made during the Phase I field investigation and discussions with NYSDEC
concerning potential inhabitants of the creek system suggest that these environments support a
number of fish. Table 4.1-1 (in Section 4.0 of this report) presents species of fish which were
collected during the Biological Study Program within the study area.

Concerning existing Health Advisories for fish consumption, downstream of the site in the
Buffalo River in Erie County, below the confluence of Cayuga Creek and Slate Bottom Creek,
NYSDEC recommends no consumption of carp (Cyprinus carpio). It should be noted that during
site reconnaissance, prior to the biological study, a number of dead fish as well as live fish
(pethaps catfish), about 6 to 10 inches in length, were observed in Slate Bottom Creek just
upstream and adjacent to the site.

Reptiles and Amphibians

The only form of these types of organisms on-site were tadpoles, probably of leopard frog
(Rana pipens) within the marsh/tar pit area. In addition, American Toad (Bufo americaniys) were
collected and analyzed as part of the biological study. On-site marshes would provide suitable
habitat for a variety of turtles such as wood, painted or spotted varieties. Water snakes may also
be present; however, the biological study did not find either snakes or turtles. Near the
Roundhouse Area, with the presence of rock, rubble, cement structures, a variety of snakes and
lizards may be found during the warmer months, although none were noted during the May, 1989
field reconnaissance nor during the Biological Study Program conducted in the field in August,
1990. (It should be noted that a few dead frogs were observed in the area of the marsh
downstream of the Tar Pit).
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2.2 RI/FS Sampling Program Summary

As part of the Phase I and II Remedial Investigation and Feasibility Study, a total of 28
sampling locations in and around the marsh area adjacent to the Tar Pit, Deer Lik Creek and Slate
Bottom Creek were evaluated for the presence of organic and inorganic contaminants. The
generalized locations of those sampling areas are presented in Figure 2.2-1. A presentation of the
sampling areas utilized for the biological study collection is presented in Section 3.0, Figure 3.5-1,
and basically incorporates the marsh area near the USEPA filter fence and adjacent reaches of
Deer Lik Creek and Slate Bottom Creek at the confluence of Deer Lik Creek, as well as an upland
ponded area outside of the site security fence line north of the marsh area.

w t n

As discussed extensively in the Phase I and II Remedial Investigation Report for the site,
except for iron (which appears to be indigenous to the area of the Union Road Site), the analytical
results of samples obtained from Slate Bottom Creek and Deer Lik Creek did not contravene NYS
Surface Water Standards and Guidelines for either Class C or D water bodies, and undisturbed
samples obtained from the marsh contiguous to the Tar Pit, also did not exceed Surface Water
Standards and Guidelines.

The only surface water sample that exceeded NJDEP cleanup levels (which were utilized in
lieu of NYSDEC Standards on Guidelines for certain groups of compounds) was that which
contained disturbed sediment in the marsh area. Cleanup levels for this sample were exceeded for
total volatile organic compounds, base neutral compounds and petroleum hydrocarbons. In
addition, concentrations for lead were also elevated for this sample as well as an undisturbed
sample obtained immediately contiguous to the Tar Pit.

Although chemical contamination of the surface waters on and contiguous to the Union
Road Site is low, releases of oil from the underlying sediment and banks in the marsh, as well as
Slate Bottom Creek and Deer Lik Creek, have been observed on numerous occasions.

Based upon chemical and physical characteristics of the contaminants in the surface waters,
and proximity to the waste source, it appears that the waste formerly disposed by the railroad
facility in the Tar Pit, and contaminated sediment and possibly groundwater, is the source of any
surface water contamination at the site. Most of the releases of oil occur in the area of the
northemmost discharge outlet from the marsh and continue in an attenuated manner,
approximately 1,000 feet downstream of the marsh area in Slate Bottom Creek.
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Surficial sediment in Slate Bottom Creek and Deer Lik Creek, both, upstream and
contiguous to the site, generally exhibits levels of total petroleum hydrocarbons and base neutral
compounds above NJDEP Soil Cleanup Levels, however, the highest concentrations of these

contaminants as well as lead are located downstream of the site.

Surficial surface water sediment in the marsh adjacent to the Tar Pit (being closer to the
waste source) shows substantially higher contaminant levels as compared to the sediment to the
creeks. Concentrations of total base neutral compounds, and petroleum hydrocarbons and lead in
particular, are very high. Other metals found in the surficial marsh sediment which exceed NJDEP
Soil Cleanup Levels, include antimony, arsenic, copper and zinc.

In addition to substantial surficial sediment contamination in the marsh area, samples
obtained from borings in the marsh show significant contamination of the subsurface sediment as
well. Except for the underlying clay, and extreme northern portion of the marsh, essentially all of
the marsh area substantially exceeds NJDEP Soil Cleanup Levels for total base neutral
compounds, petroleum hydrocarbons and lead. Other metals, such as arsenic, copper, mercury and
nickel also exceed NJDEP cleanup levels.

To better ascertain the surficial sediment levels as they compare to other areas off-site, these
data are compared to off-site samples SUSL-4, 22, 23 and 24. These soil samples were taken at
depths of 1-3 inches at approximately 1/2-mile distance from the site borders at the primary
compass points. These heavy metal data are presented in Table 2.2-1, along with ranges of marsh
soil metal concentrations. In view of their distance from the site, they can be considered as an
indicator of background metals concentrations within the region and can provide a comparative
base for evaluation. When compared to the marsh area soils, these off-site soils show lead
exceedance over NJDEP Soil Cleanup Levels (250 ppm) at the north and west off-site locations
only (SUSL-4 and SUSL-22). However, in contrast to on-site samples, no other exceedances for
heavy metals of soil cleanup levels were noted for these off-site samples. Clearly after review of
the data presented in Table 2.2-1, marsh soil levels for antimony, barium, cadmium, calcium,
chromium, cobalt, copper, cyanide, iron, lead, manganese, mercury, nickel, potassium, selenium,
silver, thallium and zinc were encountered at greater levels in surficial soils on-site than at off-site

locations.
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Although the levels of total lead are very high in some of the marsh sediment, none of the
samples analyzed exceed the EP toxicity limits for lead. Apparently, because of the high organic
content of the marsh sediment and/or the presence of chelating agents such as sulfur compounds
(hydrogen sulfide), metals are not readily released.

Based on the chemical characteristics of the marsh sediment and proximity to the Tar Pit, it
is apparent that contamination of the marsh is the result of former waste disposal operations at the
railroad facility.

The oils released from the sediment as well as resuspended sediment, causes contamination
of the marsh water and surface waters (Deer Lik Creek and Slate Bottom Creek) to which it
discharges. The findings of the Baseline Human Health Risk and Environmental Assessments
noted that the contaminated marsh sediment is of concern as a threat to human and ecological

health as a result of direct contact and ingestion.

The contaminated sediment also was presumed to pose a threat to groundwater underlying
the marsh. However, because of the low permeability clay which underlies the marsh, and the
high affinity of the contaminants, in particular metals, to the sediments as discussed above, it is
unlikely that this matrix contributes significant contamination to groundwater.

In addition to contaminated subsurface marsh sediment, contaminated sediment underlies
the relatively clean surficial sediment in the bed of both, Deer Lik Creek and Slate Bottom Creek
and in the banks of the creeks. The physical characteristics of this material and results of samples
of surface waste material found along the bank of the creeks indicate that it is similar to waste in
the Tar Pit and highly contaminated sediment found in the marsh area.

Based on current data obtained during the RI/FS Program, the closest samples in both
location and physical characteristics (in and at the northern marsh outlet which was the former bed
of Slate Bottom Creek) indicate that the contaminated subsurface material in the bed and banks of
Deer Lik Creek and Slate Bottom Creek contains elevated levels of base neutral compounds, and
very high concentrations of petroleum hydrocarbons and lead as well as other metals such as
arsenic and copper, all of which exceed NJDEP Soil Cleanup Levels. The sample obtained within
and immediately beneath the surface of the marsh outlet exceeded the EP toxicity limits for lead

and, therefore, is characterized as a hazardous waste.
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Waste material/highly contaminated sediment from the bed and banks of Slate Bottom
Creek are also deposited in pockets along the higher reaches of the banks of the creek as a result of
flood control and rechanneling. This material also exhibits elevated chemical characteristics
similar to that described above for the samples from the marsh outlet (i.e., very high levels of lead

and petroleum hydrocarbons).

This highly contaminated material in the bed and banks of the creeks could be
eroded/suspended during periods of high flow, and contaminants transported downstream and
off-site. (Evidence of contamination in Slate Bottom Creek has been observed off-site, west of the
culvert which channels the creek under the former railroad yard).

Based on site observations, the contaminated material extends generally 2 to 3 feet into
either side of the banks of Deer Lik Creek and Slate Bottom Creek, and extends approximately

2,000 feet downstream from the northernmost outlet from the marsh to the culvert.
2.3 Initial Results of the Environmental Assessment

In the Environmental Assessment document for the Union Road Site, the current levels of
contamination at the site were compared with water quality criteria for the protection of freshwater
aquatic life and toxicity data from the available literature, to identify potential threats to individual
organisms and populations at the site. In addition, the potential for accumulation of contaminants
in aquatic and terrestrial organisms and food webs at the Union Road Site was evaluated in a
qualitative manner. Published biological concentration prediction factors were used to calculate
the potential concentrations of contaminants in the tissues of biota at the site. The
chemical/physical properties of the contaminants were used to indicate of the potential for
biomagnification of the contamination with increasing trophic levels. It must be noted that the
tissue contaminant levels presented in that report were intended to illustrate the potential for
bioconcentration, bioaccumulation and biomagnification of contaminants, and were not meant to
represent actual levels of contaminants present in the plants and animals at the site.

Comparison of contaminant levels detected in the surface water of the creek system
upstream of the marsh area with EPA Ambient Water Quality Criteria for the Protection of
Freshwater Aquatic Life and NYSDEC Water Quality Standards/Guidelines indicates that chronic
effects to the plants and animals inhabiting the creek system upstream of the marsh are expected.
Specifically, the Ambient Water Quality Criteria for chronic effects for cyanide, mercury
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and silver were exceeded. Similarly, the NYSDEC water quality standards/guidelines for Class C
waters were also exceeded for aluminum, cobalt, cyanide, iron and silver. In addition, the
NYSDEC Water Quality Standard/Guideline for iron in Class D waters were exceeded in the
surface water of the creek system upstream of the marsh.

Comparison of contaminant levels detected in the surface water of the Slate Bottom Creek
downstream of the marsh area with EPA Ambient Water Quality Criteria for the Protection of
Freshwater Aquatic Life and NYSDEC Water Quality Standards/Guidelines indicated that chronic
effects to the plants and animals inhabiting Slate Bottom Creek downstream of the marsh were
likely. Specifically, the Ambient Water Quality Criteria for chronic effects for cyanide, mercury
and silver were exceeded. Similarly, the NYSDEC Water Quality Standards/Guidelines for Class
C waters were also exceeded for aluminum, cobalt, cyanide, iron and silver in Slate Bottom Creek
downstream of the marsh. The NYSDEC Water Quality Standard/Guideline for iron in Class D

waters was also exceeded.

In addition, prior to the Biological Study Program, the toxic effects to biota in the creek
indicated by the exceedance of water quality standards/guidelines, the plants and animals of the
flowing water habitats at the site were predicted to accumulate chemicals in their tissues due to
diffusion of contaminants from the surface water. Specifically, arsenic, lead, nickel, selenium and
zinc were predicted to bioaccumulate in fish inhabiting both, the creek system upstream of the
marsh area and the Slate Bottom Creek downstream of the marsh to levels more than one order of
magnitude greater than the concentrations detected in the surface water. In addition, toluene was
predicted to bioaccumulate in fish inhabiting the creek system upstream of the marsh to levels
more than one order of magnitude greater than that found in the surface water. PAH’s were
predicted to biomagnify along the aquatic food chains of the creek system upstream and Slate
Bottom Creek downstream of the marsh. In addition, PCB’s were expected to biomagnify along
the aquatic food chain of Slate Bottom Creek downstream of the marsh.

As in the flowing water habitats, contaminant levels detected in the surface water of the
marsh exceeded Ambient Water Quality Criteria for the Protection of Freshwater Aquatic Life and
NYSDEC Water Quality Standards/Guidelines for Class C Waters. The EPA criteria for chronic
effects were exceeded for cyanide, iron, mercury and silver in the marsh surface water. Similarly,
the NYSDEC standards/guidelines for Class C waters were exceeded by aluminum, cobalt,
cyanide, iron, silver and zinc in the surface water of the marsh.
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Uptake of contaminants by plants and animals in the marsh area from the surface water,
sediments and Tar Pit leachate was also expected. Specifically, silver, pyrene, phenanthrene,
copper, zinc, fluoranthene and fluorene were expected to bioaccumulate to the highest
concentrations in the tissues of fish inhabiting the marsh. In addition, PAH’s and PCB’s are
expected to biomagnify along the marsh food chain.

Contaminants at the Union Road Site were also expected to bioconcentrate in terrestrial
species. Organic contaminants from the surficial and subsurface soil were predicted to
bioaccumulate in terrestrial plants, while inorganics were expected to concentrate in plants to
levels higher than those detected in the soil. The potential for contaminants to bioconcentrate in
animals of the upland and marsh areas was also indicated by Bioconcentration Factors (BCFs)

reported in the literature.

Prior to the Biological Study Program, the Environmental Assessment concluded that
quantification of ecological impacts due to contamination at the site indicated that adverse effects
to individual plant and animal species at the Union Road site are likely, and that accumulation of

contaminants in biota may extend through the aquatic and terrestrial food webs.
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3.0 APPROACH AND METHODOLOGY

3.1 Operations Plan

The purpose of the biological sampling plan was to provide additional data to better define
the nature and extent of heavy metal contamination regarding nearby terrestrial and aquatic

organisms.

Additionally, the bioaccumulation testing program was designed to provide baseline
information on uptake of heavy metal contaminants in aquatic organisms exposed to marsh
sediments at the site. It should be noted that the study does will not provide baseline information
on the organisms inhabiting the down stream reaches of Slate Bottom Creek with which to

evaluate the effectiveness of remedial activities at the Union Road Site.
3.2 Sample Identification

All samples collected during the field investigation at the Union Road Site were labeled with
a sample identification code that identified the site, sample location, sample type and series
numbers for sample locations with more than one sample. Samples were labeled according to the

following system:

o Site - Union Road "UR"

o  Sample Location - Marsh Area "MA”"
- Tributary to Slate Bottom Creek "SBC"
Deer Lik Creek "DLC"

o  Sample Type - Terrestrial "TE"
- Agquatic "AQ"
- Sediment "SD"
o  Sample Number - For circumstances where more than one sample

was collected from the same location and was used
in combination with the sample type, a sample
number was assigned (fish samples collected at the
same location, but different species). More than
one sample was generally collected from each area.
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As a result of the above sample identification code, an example of a sample label is as

follows:
UR MA TE 2
Union Road Marsh Area Terrestrial Sample Number 2

3.3 Sample Handling, Packaging and Shipping

All analytical samples were placed in the appropriate sample containers as specified in the
1989 NYSDEC ASP or other accepted protocols such as those specified in USEPA Test Methods
for Evaluating Solid Waste Physical/Chemical Methods (SW-846) or USACOE/USEPA Dredged
Material Bioassay Guidelines (1978). The holding time criteria identified in the ASP was

followed where appropriate.

Prior to packaging samples for shipment, the sample containers were checked for proper
identification and compared to the field logbook for accuracy. The samples were then wrapped
with a cushioning material and placed in a plastic cooler. For samples for chemical/tissue
analysis, a sufficient amount of ice packs (blue ice) were placed in the cooler to keep the samples
at approximately 4°C until arrival at the laboratory.

All necessary documentation required to accompany the sample during shipment was placed
in a sealed plastic bag and taped to the underside of the cooler lid. The cooler was then sealed
with fiber (duct) tape, and custody seals were placed in such a manner that any opening of the
cooler prior to arrival at the laboratory could be detected.

All samples requiring chemical analysis were shipped within 48 hours of collection to the

laboratory in accordance with NYSDEC policy.
3.4 Documentation

The Field Operations Office maintained a bound, consecutively numbered, weatherproof
notebook. This notebook contained preprinted sample information forms which were completed at
each sampling station. In-situ measurements, such a pH, temperature and conductivity, as well as
physical characteristics such as soil type, or surface water flow were recorded on the appropriate
data form. Copies of these forms prepared during the study are contained in Appendix E. In
addition to the typical forms, a NYSDEC Fish and Wildlife Collection Record Form was
completed for all biological samples collected. Copies of these forms are provided in Appendix E.
U1039G 3-2



3.5 Field Sampling and Analysis

This section presents a description of the types of equipment and general procedures that
were used to obtain samples described in the Workplan Addenda submitted and approved by the
NYSDEC in August 1990 for the Biological Study Program. The addenda required the collection
of ten (10) biological samples for analyses. However, additional samples collected while in the
field were approved for analysis by the NYSDEC Project Manager at the time of collection.

During the course of the biological program, the following samples were

obtained:

Sample Type Area Analyses

Marsh Sediment (1) Marsh Solid Phase

Terrestrial Organisms Bioassay Testing
American Toad
(1) Deer Lik Creek TCL - Metals
(1) Slate Bottom Creek TCL - Metals
Earthworms
(1) Upland of Marsh TCL. - Metals
(2) Upland of Deer Lik TCL - Metals

Creek

Aquatic Organisms (6) Deer Lik Creek TCL - Metals

(8) Slate Bottom Creek TCL - Metals

(2) Upland Ponded Area TCL - Metals

A location map of the sampling areas is presented in Figure 3.5-1.

U1039G 33



LEGEND

DIRT ROADS
— x—__«__FORMER EPA

HFVIS FENCING

LINK FENCE

00 — NEW CHAIN

o VEHICLE GATE

®
®

SEDIMENT SAMPLE

AQUATIC ORGANISM

SAMPLES

ORGANISM SAMPLE

TERRESTIAL

DRAINAGE
OUTLETS

~9< SLAT%EBES)TTOM
CREEK
(1)

1"=125°

SCALE

/

SAMPLE AREA LOCATIONS
FOR THE BIOLOGICAL STUDY PROGRAM

FIGURE NO. 3.5-1

Dvirka
and
Bartilucel |

|
O)

d




Terrestrial Organism Collection Methods

The intent of the terrestrial collection program was to collect earthworms for TCL Metal
analysis. Earthworms were collected utilizing decontaminated stainless steel scoops to dig up
soils. All earthworms encountered were placed into plastic zip lock bags.

After collection, the worms were rinsed with distilled water, measured and placed into zip
lock bags for analysis, and kept cold until laboratory analysis. In addition to the above, earthworm
samples and american toad samples were also collected in the vicinity of Deer Lik Creek and Slate
Bottom Creek.

Aquatic Organism lin t

These samples were obtained through screening and/or hand netting in the aquatic portions
of the marsh area, Deer Lik Creek and Slate Bottom Creek areas.

The following data were taken on each fish collected: date; species identification; total
length (nearest mm or smallest sub-unit of weight on weighing instrument); method of collection;
and, sample location. All measurements were taken as soon as possible and prior to specimen

freezing.

In view of the size of organisms encountered, all samples were sorted by species, location
collected and measured to the nearest mm, weighed and placed into composited samples.

All samples were analyzed on a whole body basis and were not scaled or eviscerated. All
fish were kept at a temperature below 45°F immediately following data collection. During
collection and pre-analytical work-up of the biological specimens, care was taken to avoid
contamination. It should be noted that all composited samples were analyzed in accordance with
NYSDEC ASP procedures for TCL metals.

imen tio (s}

In general, aquatic sediments can be defined as semi-dry materials ranging from dewatered
solids to high viscosity liquids and leachates are less viscous and more like a liquid. Sediments in
the context of the present biological study are the deposited material underlying a body of water.
On occasion, they may be exposed by evaporation or other means of water loss. In these

instances, they can be readily collected by soil or collection methods.
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One (1) sediment sample (15 gallons) was collected in the marsh area downstream of the
Tar Pit adjacent to the USEPA filter fence. This sediment sample was sent to the laboratory for
use in solid phase bioassay/bioaccumulation testing and elutriate testing.

In view of the shallow water depth near the filter fence, the sediments were collected by the
use of stainless steel scoop. This method is more applicable to sludges/leachate, but it can be used
for sediments provided the water depth is very shallow (a few inches).

3.6 Laboratory Methodology
A listing of the analytes evaluated and their associated methodology is presented on Table

3.5-1. The laboratory data reports and QA/AC reports, as well as biological tissue processing
methodologies, are presented in Appendices A, B, and C, respectively.
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Table 3.5-1

ANALYTICAL METHODOLOGY SUMMARY

Inductiv upled Pl P Source Reference Number
Aluminum 200.7
Antimony 200.7
Barium 200.7
Beryllium 200.7
Cadmium 200.7
Calcium 200.7
Chromium 200.7
Cobalt 200.7
Copper 200.7
Iron 200.7
Lead 200.7
Magnesium 200.7
Manganese 200.7
Molybdenum 200.7
Nickel 200.7
Potassium 200.7
Silver 200.7
Sodium 200.7
Tin 200.7
Titanium 200.7
Vanadium 200.7
Zinc 200.7
Fumace AA

Antimony 204.1
Arsenic 206.2
Lead 239.2
Selenium 270.2
Thallium 279.2
Tin 282.2
Vanadium 286.2
Mercury 245.1

Source: USEPA-600/4-79-020, Methods for Chemical Analysis of Water and Waste
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40 RESULTS OF THE BIOLOGICAL PROGRAM
4.1 On Site Observations
FIELD TEST RESULTS

Physical Data Taken i ollection.

The biological collections were performed during the period of August 14 through August
16, 1990. Water temperatures from creek, marsh and ponded water areas ranged from 13.1°C to
27.9°C. Hydrogen Ion (pH) levels were slightly to very basic ranging from 7.23 to 8.8 pH units.
Specific conductance values ranged from 46.0 to 835 umhos/cm while turbidity values ranged
from 11.38 to 680 nephelometric turbidity units over the study period.

Catch Data

As noted in the Project Summary, approximately 400 specimens were collected from the
study area and sorted into 22 separate samples for analysis. The collection data by sample location
and species is presented in Table 4.1-1. All fish species collected were either forage fish or
young-of-the-year organisms. One american toad sample collected from Slate Bottom Creek
appeared to be a small-sexually mature male. In view of the above and in accordance with
NYSDEC guidelines for fish contaminant analyses, all samples were analyzed on a whole body

(non-eviscerated) basis.

It should be noted that although seining was performed in the aquatic portions of the marsh

area, no aquatic biota of any type (including insects) were obtained from this area.

The Remedial Investigation report noted that a number of fish, including dead fish
(approximately six), were observed in Slate Bottom Creek upstream and adjacent to the Site. The
presence of dead fish may be attributed to any of a number of natural causes such as predation,
acute temperature change, storms, ice and snow cover, decomposition of natural materials,
spawning mortalities, parasites and disease. The scope of the Phase I and II RI did not include
enumeration, species identification or autopsies of the dead fish encountered along Slate Bottom

Creek. Therefore, conclusions as the the causes of death of these organisms cannot be reached.
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TABLE 4.1-1

BIOLOGICAL COLLECTION DATA
UNION ROAD SITE BIOLOGICAL STUDY PROGRAM

NUMBER OF ORGANISMS COLLECTED
PER SAMPLE LOCATION

UPLAND SLATE

NUMBER OF PONDED MARSH DEER LK BOTTOM

COMMON NAME SPECIES SAMPLES AREA AREA CREEK CREEK

Crayfish — 4 82 - 35 5

Leopard Frog (Tadpoles) Rana pipiens 1 10 - - -

Golden Shiners Notemigonus 1 - - - 11
crysoleuceas

Common Shiner Notropis 3 - - 25 12

cornutus

Satinfin Shiner Notropis 2 - - 1 1
alalostanus

Dace Rhinichthys 1 - - S -

Spp.
Cutlips Minnow — - - 1 -
Johnny Darter Eheostoma 1 - - 1 -
nigrum

White Sucker Catostomus 1 - - - 1
commersoni

Carp Cyprinus 1 - - - 1

carpio

Largemouth Bass Micropterus 2 - - - 4
salmoides

Black Crappie Pomoxis t - - 1 -

nigromaculatus

American Toad Bufo 2 - - 3 1
americanus

Earthworm Lubricus spp. 4 - 140+ 65 -

TOTALS - 22 92 140+ 136 36

NOTE: ¢ = Not subjected to analysis because of insufficient sample weight



During the course of the biological sampling program, no dead fish were observed within
the collection areas; however, three specimens of common shiner did show the presence of
surficial growths or tumors. These specimens were subjected to metal analysis. As such they are
no longer available for further study. Lesions/tumors of this type, while suggestive of potential
chronic effects of contaminants, are not definitive and can be the result of natural causes as well as

sublethal contamination.

4.2 Tissue Contamination Data

The presence of contaminants in an ecosystem can result in a variety of effects, ranging
from direct mortality to a few susceptible individuals or reduction in breeding success, or large
scale mortality, which functions to reduce population size, to changes in the structure and function
of the entire ecosystem. The current levels of contamination at the Union Road Site, as defined
during the Phase I and II RI, were compared to toxicity data from the available literature, and
potential impacts to individual organisms in each habitat are identified. In addition, the potential
for accumulation of contaminants within aquatic and terrestrial food webs was evaluated in a
quantitative fashion. These results are presented below:

4.2.1 Biological Analyses

The 22 terrestrial and aquatic sample analyses for biota are presented on Table 4.2-1. It is
noted that none of the parameters evaluated exceeded United States Food and Drug Administration
(USFDA) criteria for consumption.

Of the 22 samples, 21 recorded levels over the CRDL for aluminum. The highest values
were found in a composited tadpole sample from the upland ponded area. Elevated levels were
also noted in earthworm samples from the marsh and Deer Lik Creek sampling locations.
Somewhat elevated levels for aluminum were also noted in selected crayfish samples for all
aquatic areas in which these organisms were collected.

Arsenic was detected in five-of-seven terrestrial samples collected and was below the CRDL
for all aquatic samples. The highest value reported was found in tadpoles from the upland ponded
area (2.2 mg/kg) with levels over 1 mg/kg in all earthworm samples collected from the marsh and

creek areas.

U1040G 4-3



t-v°v ®1qe] 03 asyea esvaid sijwy| UOL3IDIIBP Jo Auewwns U0 :IION

668 OGN ON 098 ON ON 0S50t 9°8 aN  ON 095 aN 6'S¢ £°9E ON LTt 029°(tL ON GON ON ON ON 1°02 e 6'G € ssvg yinowabuey
c'GE GN OGN LE6 ON ON 888°'t O0'€§ ON 9°6 2ty aN (113 201 ON +°9L O081'0Ol ON OGN ON aN  ON  9°pE £'9t g0t 1 sseg yinowsbaey
1’62 ON ON  88¢ ON ON 20€°'€ ON ON  9°IT 69 aN 0°8IT 9°€l ON T1°9% OEr'Ol ON ON ON ON ON  ¥°2§ 622 2ttt 49ONS ®ILUM
1°66 OGN ON  (S¢ ON ON  {21't  ON aN YL 781y ON 0'té aN OGN ON 0L9'IT ON ON ON ON ON  ¥'SY 0'g €8 14 Jdeupyg uepiog
('0§ ON ON  #S9 ON ON Ov2't 2°9 aN  ON (113 aN 9°0¢ 16 ON bl 2I9'9 ON  ON QN ON ON €12 0’1tz 21t ot FLITULNTFUTRY I
)9 OGN  ON  O%9 ON ON  £20°E t°9 aN  ¥'S §'95¢ ON £ot v°t9 ON 29 2€9'8 ON  ON  ON ON ON ¥°'IS o'y 69 2t deuiys uoumo)
1'L6 OGN QON 266 ON ON O12't B8'€2 S§2° §'O1 L€ aN 89¢ N ON  O'IE (26'C ON ON "ON GN  ON 251 S'6 e 1 daw) 984D
wojjog
62 OGN ON  2/21 ON GON 102'2 O'¥YI AN 8°€S 00§ oN 9EE 0°05 ON 2°61 O0£S'0Z ON ON (£'¥2 OGN ON 961 9°2 2y [ yspphea)d [ LIS
"oy ON  ON 226 aN OGN 020°F  ON ON ON 6L€ aN S 0§ 2'61 ON §°S €29'8 ON ON  ON ON ON  ON 29 8¢ [ (L0
;726 ON ON vIL ON ON 0S6'2 1/l ON @'8 19¢ aN 081 02t ON 692 O0S¥'9 ON OGN ON ON ON 8°€§ 8'0t §'6 1 FLITUTTYUTRY I
€S OGN ON 218 ON ON Ove'Z 6'¥2 ON +'8 :1¢% aN 992 34 ON €82 €8£'9 ON ON ON ON OGN 0'¥6 [ vy 0z 4eujys uousuo)
yIL ON  GN €99 N ON 028'Z ON aN  8'El  B6Y 9'9t 022 1’82 ON  ON 002'tt ON OGN ON aN ON  2°¢8 €t ty [ Jeulys uouwo)
5°62 OGN ON E££4'T ON ON OI€'Z  ON aN  §°05  SOS 6°61  sSt 1T'ey ON  ON 099'22 ON ON 6°22 ON ON €°€6 2y 2's S usyphea)
L1 %]
;'¥2 OGN ON 222't GN ON  298'2 O'Il  ON  T°¥E 20§ S0t v2§ €68 OGN 9°ETl OIE'6T ON ON 2°¥2 ON ON El€ 9t St ot us)jhead A1 seeQ
1TEZ ON ON OvZ'U ON  ON 098'02 9°21 ON  T°0S5 969 N (173 141 ON vyl 006‘'¥2 ON ON 925 ON ON 61¢ ov'y 9t's ot usyphead
(s®10d4 pey) :83)S U0
1’98 ['9 GON  2°86 ON ON  0S/'T  9'21 ON  #°'l6 o0v0'2 8'8 096°S (€l OGN 6°21 BI2'9 ON QN 912 2'2 OGN 08L°2 8L°2 2w’S 2T Bouy pawdosy)  eeiy puvidn
4 ®A Yl N by s s34 N 60 uw ] ad L 7] ny o) ) L) Py g vg sy as W (8) (w3)  37dwvs $3193dS NO11V201
1HO13IM HI9NIT /[ S9¥0 31dWYS
T i ‘O¥0 90 HIGWNN
(LHO13M A¥a Bx/6w) NOTLVHINIINOD
SISATYNY WSINVOYO TWINLISINYIL
WYHO0Hd AGNLS TY¥I1907019 LIS QVOY NOINN - 378YL AHVWWNS SISATYNY INSSIL
1-2'% 38vl



t-1'p ®1qey 03 48381 3swa|d S3jwi| UO;1ID3I3P Jo Assumuns 404 :3I|ON

1geea)
wo3yjog
9°'vy OGN GON  (¥0O'T ON QN S96'Z 99T ON I°6 082 aN SOE 9nt ON  ¥°G2 8¥2'S OGN ON ON ON ON &gt S v 1 peo] uwdjaswy LELT T
92 ON ON  (SE‘l 00°S ON 202'Z ®'It ON 2°(1 o8t 2°6 an §'LT GON Z'¥t  088°0T ON ON ON OGN ON  ¥52 2z F4 € peo] uwdjasuy
€21 OGN ON  62¢ ON 6'v OES't 8°1Z ON 8°v9 #10'L ON 006'2 8°S9 ON QN 0£9't  6°T ON ON 1"t ON  0£9'T  9€° 8 o suwiomyyavy
Ineed)
(01 ON aN  099'9 GN 'y 009‘T OL°'61 OGN 6°85 98 (22 009'2 1°69 ON E€°62 004°2 LT ON 2t U'U QON 009'T 9¢" 9 0s suLiomMy3 vl A1 aeeq
$34d 4¥)
FIT ON GON  ¥2v'9 OGN St SSL'T 6°B 26T 00°vE $9€ 8°€2 GS¥6'l S°G GN  2'0l 886 9°t ON ON ST QN IT'U - - - sulomy3aey 03 juedefpy
"eay Yysawy
05°(6 ON OGN 029 ON 1'¢v 825‘T 212 62 2'wz 282 L6 62v't  ¥'S ON  9°S2  ¥v8 00°E ON QN 't ON (69 - - - swaomyyavy pwoy uojun
uz A YL ®N by a5 sg IN B unW ] ad L] Lk ] 0y 4) Lk py) ®g wvg sy 4s W (8) (wd2)  37dWvs $3123dS NO11¥201
1HO13IM HI9ONIY /- S9HO ERE L H
a ) "OHO  ‘OHO  HIGWIN
(LH913M A¥Q 63/6w) NOILWHINIINOD
SISATYNY WSINVOYO TWINISINYIL
WYH90Hd AGN1S T¥J190701§ 3ILIS QYOH NOINN - I19VL AHVWWNS S3ISATYNY 3INSSIL
(p.3u0d) t-Z'¥ 31aVL



e

Cadmium levels were below the CRDL for all aquatic samples. However, all earthworm
samples showed levels for this element in excess of 1 mg/kg with higher levels (3.0, 3.6 mg/kg)

for those specimens collected within contaminated marsh soils.

Copper was encountered in levels over the CRDL in 20 of 22 samples. The highest level
reported, 720 mg/kg, was found in a satinfin shiner sample from Deer Lik Creek. Iron was
detected in all but one sample, with the highest value of 5,560 mg/kg in the leopard frog tadpole
sample from the upland ponded area, and values ranging from 1,429 to 2,900 mg/kg for all
earthworm samples collected from both the marsh and Deer Lik Creek areas.

Lead levels in excess of the CRDL were noted in 8 of 22 samples. These samples ranged
from 8.8 to 23.8 mg/kg.

All 22 samples contained levels over the CRDL for magnesium, the highest of which were
reported in tadpoles from the upland ponded area (2,040 mg/kg). Levels of this element were
found in the 300 to 700 mg/kg range for all remaining aquatic samples collected.

Manganese levels over the CRDL were encountered for 19 samples with levels ranging from
5.4t091.4 mg/kg.

Mercury levels were below the CRDL for all but three samples collected with values for
carp (0.25 mg/kg) and two earthworm samples collected adjacent to the tar pit (0.25 and 0.32
mg/kg, respectively), being the only values reported in the survey for this element.

Nickel levels over the CRDL were found for 17 of 22 samples with values ranging from 6.1
to 53.0 mg/kg.

Selenium levels over the CRDL were noted for all four earthworm samples, (4.1 - 4.9
mg/kg), and were undetected for the remaining 18 samples.

One single analysis of an american toad sample from Slate Bottom Creek contained 5.0
mg/kg of silver. The remaining 21 samples analyzed were undetected for this element. Similarly,
a single sample of american toad from the upland ponded area contained the only value for
vanadium (6.1 mg/kg) above the CRDL.

Zinc levels were found above the CRDL for all 22 analyses at concentrations generally
below 100 mg/kg with the exception of four earthworm samples which had levels ranging from

97.5 to 123 mg/kg.
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All 22 samples were found to have tissue concentrations below the CRDL for antimony,
beryllium, cobalt and thallium.

422 omparison t r Levels Statewi

The extent to which surface water contaminants partition into plant or animal tissue is highly
site- and species-specific. Therefore, the most accurate method of determining the degree of
bioconcentration in a given species is site-specific bioconcentration/bioaccumulation testing.
Literature and on-site derived bioconcentration factors are presented and discussed in Section 4.4
of this document. However, it is of interest to ascertain the levels of heavy metal contaminants in
organisms collected at the Union Road site with similar species collected statewide. To that end,
the organism/contaminant data presented in the yearly NYSDEC Toxic Substances Monitoring
program over the years 1979 - 1987 have been utilized.

In a search of NYSDEC records, statewide contaminant data for mercury was available for
three species also collected at the Union Road Site as part of this study. These species, along with
the collection location and mercury data, are presented in Table 4.2-2. The associated level for
mercury in the species collected at the Union Road Site is listed at the top of each data section. In
the case of white sucker and largemouth bass, the mercury levels are undetected at the Union Road
Site, while levels elsewhere in the state show ranges from 0.20 to 0.76 mg/kg for white sucker and
0.11 to 2.39 mg/kg for largemouth bass.

In the case of carp/goldfish, the data from the Union Road Site for mercury (0.25 mg/kg) is
within the midrange of levels found for this species collected elsewhere in New York State (0.10
to 0.63 mg/kg).

423  Existin Water Data -
to W i iteri

During the Phase I and II RI, surface water samples were collected from the flowing water
habitats at the Union Road Site. Three of the surface water samples were obtained from Slate
Bottorn Creek downstream of the marsh area, and the other three surface water samples were
collected from the creek system (Deer Lik Creek and Slate Bottom Creek) upstream of the marsh.
The surface water samples were analyzed for TCL+30, total petroleum hydrocarbons and
hardness. Results of chemical analysis of the surface water samples are presented in Tables 4 and
5 of the Environmental Assessment Report by Sadat Associates, Inc. (1990). Similarly, three of
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TABLE 4.2-2
COMPARISON OF

BIOLOGICAL TISSUE CONTAMINANT DATA FOR MERCURY TO
NYSDEC STATEWIDE TOXIC SUBSTANCES MONITORING DATA

FOR SELECTED FISHES ENCOUNTERED AT THE UNION ROAD SITE

SPECIES: Catostomus commersoni / White Sucker
REPORTED UNION ROAD SITE MERCURY LEVEL: None detected (detection level 0.01 mg/kg)

AVERAGE

MERCURY MERCURY RANGE

LOCATION YEAR (ppm) (ppem)
COHECTON RIVER

Cohecton 1979 0.25 0.12—0.40
CHEMUNG RIVER

Chemung 1979 0.26 0.12—0.30
SUSQUEHANNA RIVER

Smithboro 1979 0.31 0.23—0.42
NIAGARA RIVER

Lewiston 1979 0.18 0.12—0.25

Fort Niagara 1979 0.42 0.38—0.51
LAKE ONTARIO

Hamlin 1979 0.42 0.36—0.49

Oswego Harbor 1979 0.23 0.14—0.80

Salmon River 1979 0.48 0.20—0.54
BLACK RIVER

Brounville 1979 0.36 0.34—0.38
STILLWATER RESERVOIR 1979 0.28 0.22--0.38
STILLWATER RESERVOIR 1982 0.44 NR
CRANBERRY LAKE 1982 0.26 0.18—0.29
KEUKA LAKE 1982 0.21 0.18—0.22
SENECA LAKE 1982 0.24 0.18—0.34
CAYUGA LAKE 1982 0.38 NR
OWESCO LAKE 1982 0.40 0.36—0.42
ONONDAGA LAKE 1982 0.30 0.16—0.45
ONONDAGA LAKE 1985 0.76 0.31—1.49
MOHAWK RIVER

Little Falls 1985 0.17 0.17—-0.18
SARATOGA LAKE 1985 0.36 0.23—0.50
SARATOGA LAKE 1981 0.33 0.27—0.40
GENESEE RIVER

Blevidere 1982 0.58 NR

Fillmore 1982 0.48 NR
FOURTH LAKE 1982 0.20 NR
HUDSON RIVER

Fort Edward 1983 0.49 0.42—-0.52

NOTE: NR = Data not reported



TABLE 4.2-2 (Cont’d)
COMPARISON OF

BIOLOGICAL TISSUE CONTAMINANT DATA FOR MERCURY TO
NYSDEC STATEWIDE TOXIC SUBSTANCES MONITORING DATA

FOR SELECTED FISHES ENCOUNTERED AT THE UNION ROAD SITE

SPECIES: Micropterus salmoides / Largemouth Bass
REPORTED UNION ROAD SITE MERCURY LEVEL: None detected (detection level 0.01 mg/kg)
AVERAGE
MERCURY MERCURY RANGE

LOCATION YEAR (ppm) (ppm)
BLACK LAKE

Morristown 1979 0.36 0.16—0.49
THOMPSON ISLAND 1980 0.33 0.28—0.40
BARGE CANAL

Montezuma Wildlife Ref. 1981 0.38 0.30—0.46
HICKORY LAKE 1981 0.50 NR
HOOSIC RIVER

Johnsonville 1981 1.13 1.00—1.26
NEW CROTON RESERVOIR 1981 0.56 0.28—0.84
WAPPINGERS LAKE 1981 0.28 0.28—0.29
FISHKILL CREEK

Glenham 1981 0.32 0.25—0.40
ST JOHNS POND 1981 0.20 NR
LAKE RONKONKOMA 1981 0.22 0.20—0.34
CHATAUGUA LAKE

Beamus Point 1982 0.30 NR
INDIAN LAKE

Fort Drum 1982 2.39 . NR
RAQUATTE LAKE

North Point 1982 0.42 NR
WALLKILL RIVER

Montgomery 1982 0.38 NR
CONESUS LAKE

McPherson Point 1983 0.38 NR
GREAT CHAZY RIVER

Coopersville 1983 0.57 0.49—0.70
HUDSON RIVER

Above Glen Falls 1983 0.14 NR

Fort Edward 1983 0.78 NR

Thompson Island 1983 0.84 0.66—1.10
HEMPSTEAD LAKE 1985 0.21 0.14—0.25
PINE LAKE 1985 0.11 0.06—0.21
BLYDENBURG POND 1985 0.19 0.14—0.29

NOTE: NR = Data not reported



TABLE 4.2-2 (Cont’d)
COMPARISON OF

BIOLOGICAL TISSUE CONTAMINANT DATA FOR MERCURY TO
NYSDEC STATEWIDE TOXIC SUBSTANCES MONITORING DATA

FOR SELECTED FISHES ENCOUNTERED AT THE UNION ROAD SITE

SPECIES: Cyprinus carpio/Crassus auratus \ Carp/Gold-
fish
REPORTED UNION ROAD SITE MERCURY LEVEL: 0.25 mg/kg

AVERAGE
MERCURY MERCURY RANGE

LOCATION YEAR (ppn) (ppe)
BUFFALO RIVER (C) 1980 0.15 0.14—0.16
BUFFALO RIVER (C) 1983 0.10 0.10—0.12
FORT EDWARD (GF) 1980 0.27 0.26—0.28
THOMPSON ISLAND (GF) 1980 0.32 0.32—-0.32
ALBANY / TROY (GF) 1980 0.35 0.28—0.51
LACKAWANNA (C) 1981 0.38 NR
NIAGARA RIVER

Below Buffalo (C) 1981 0.28 0.12—0.38

Below Lewiston (C) 1981 0.36 NR

Fort Niagara (C) 1981 0.44 NR
LAKE ONTARIO

Irondequoit Bay (C) 1981 0.33 NR
BARGE CANAL

Montezuma Wildlife

Refuge (C) 1981 0.36 NR
LAKE RONKONKOMA (C) 1981 < 0.10 NR
GENESEE RIVER

West Henrietta (C) 1982 0.38 NR
SAWMILL RIVER

Farragut River (C) 1982 0.16 NR
SHELDRATE RIVER

Pinebrook Heights (GF) 1982 0.17 NR
MEADOW LAKE (NYC)

Fairgrounds (C) 1982 < 0.10 < 0.10—< 0.10
HUDSON RIVER

Fort Edward (GF) 1983 0.54 0.52—0.54

Thompson Island (GF) 1983 0.54 NR

Troy (GF) 1983 0.37 0.22—-0.46
HEMPSTEAD LAKE (C) 1985 0.15 0.06—0.21
ONONDAGA LAKE (C) 1985 0.63 0.13—1.16
ONONDAGA LAKE (C) 1986 0.57 0.15—1.07

NOTES: NR = Data not reported
(¢) = carpdaa
(g = goldfish data



the surface water sediment samples were obtained from the creek system downstream of the marsh
and three were obtained from the creek system upstream of the marsh. These surface water
sediment samples were analyzed for TCL+30 and petroleum hydrocarbons. Results of the analysis

of these samples are summarized in Table 6 and 7 of the Environmental Assessment Report.

In order to obtain representative values of surface water and sediment contamination in the
creek system and Slate Bottom Creek, the geometric mean concentration was calculated for each

contaminant, in each medium. The geometric mean is calculated by the formula:

where:
Cij = geometric mean concentration of contaminant i in medium j
(mg/1)
Cijx = concentration of contaminant i in sample x in medium j (mg/1)
N = number of samples in medium j in which contaminant i was
detected

Samples collected upstream and downstream of the marsh area are considered separately in
the Environmental Assessment Report to determine the possible influence of surface water and

sediment transport from the marsh on the receiving waters of Slate Bottom Creek.

Table 4.2-3 compares the geometric mean of the marsh system surface water contamination
to the actual elutriate test concentration of marsh sediments utilized in the
bioassay/bioaccumulation study. It is noted from the table that for the majority of the TCL metal
parameters, the elutriate concentration utilized for testing exceeds (in some cases by orders of
magnitude) the geometric mean utilized in the previous environmental assessment. Those original
estimates indicated that acute and chronic effects may occur to the flora and fauna of the creek
system due to current levels of contamination. According to this hypothesis, theoretically, the
actual elutriate concentrations. utilized in bioassay testing should have produced a measurable
effect from the contaminants on the test organisms.

U1040G 4-11



It must be noted that marsh surface water sample MA-SW-2D was collected after sampling
personnel intentionally disturbed the surrounding sediments of those samples. This disturbed
sample is most similar to the sediment sample utilized for bioassay studies. The results for this
sample were intended to characterize potential surface water conditions during a storm event or
other disturbance such as that of a large animal walking through the marsh area. For comparison,
the elutriate sample taken at the laboratory from marsh sediment samples subjected to ten day
bioassay studies is also presented in Table 4.2-3. When compared to the samples collected during
the RI, the values from test sediments utilized in the bioassay were consistently greater than values
from the geometric mean of marsh samples with the exception of calcium magnesium, potassium
and zinc. Similarly, comparison of the elutriate levels for TCL metals to the intentionally
disturbed sample MA-SW-2D also showed generally higher levels in the elutriate for most metals
except for aluminum, cadmium, copper, iron, lead, magnesium, potassium and zinc. Therefore, it
is believed that the test sediment utilized in the bioassay program provides estimates of toxicity
which would be similar to the field program results, but might underestimate the levels of iron,
zinc and lead toxicity (of a disturbed sediment sample) for the sediments analyzed.

As defined during the Phase I and II RI, the marsh area consists of the ponded water area
adjacent to the Tar Pit. Contamination of surface water in this area is likely to affect the adjacent
emergent wetland and palustrine forested wetland habitats, as these areas lie beneath standing
water for periods of time. Therefore, the following discussion of standing water habitats includes
the effects of the marsh contamination on the ponded water, emergent wetland and palustrine
forested wetland habitats.

The Ambient Water Quality Criteria for the Protection of Freshwater Aquatic Life are
developed from acute and chronic toxicity data and information on bioaccumulation by aquatic
plants and animals, as well as their wildlife consumers (EPA, 1986a). The criteria for acute
effects reflect the highest 1-hour average concentration that should not result in unacceptable
effects on aquatic organisms or their consumers (EPA, 1986a). The NYSDEC Ambient Water
Quality Standards and Guidlines for Class C waters are based upon protection of fishing and fish
propagation. The NYSDEC Standards and Guidelines for Class D waters are based upon
protection of fishing and fish survival. Slate Bottom Creek is currently classified as a Class D
waterway; however, this creek is proposed for reclassification as a Class C waterway. Therefore,
both standards were included in this assessment for evaluation of surface waters at the Union Road
Site.
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TABLE 4.2-3

SURFACE WATER RESULTS AND GEOMETRIC MEAN CONTAMINANT CONCENTRATIONS
MARSH - PHASE I AND II RI, UNION ROAD SITE

ELUTRIATE

GEOM. CONCENTRA-

' R . ' ¢ MEANMARSH  TION TEST
INORGANICS MA-SWI MA-SW2 MA-SW2C MA-SW2D MA-SW3'  MARSH mgkp)  SEDIMENT
Aluminum 0.1620 0.0393 0.1530 2.5500 0.1270 0.199 0.2
Antimony 0.0169 0.0169 0.0169 0.0685 0.0419 0.02 0.05
Arsenic 0.0008 0.0009 0.0019 0.0055 0.0010 0.001 0.01
Barium 0.0484 0.0484 0.0752 0.0913 0.0484 0.06 0.02
Beryllium 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.01
Cadmium 0.0017 0.0017 0.0017 0.0017 0.0017 0.0017 0.01
Calcium 168.0000 185.0000 185.0000 191.0000 163.0000 178.00 63.7
Chromium 0.0111 0.0021 0.0166 0.0144 0.0058 0.0079 0.01
Cobalt 0.0084 0.0084 0.0084 0.0084 0.0084 0.0084 0.05
Copper 0.0049 0.0093 0.0052 0.0619 0.0244 0.0129 0.036
Cyanide 0.0100 0.0100 0.0100 0.0100 0.0100 0.01 -
Iron 0.2530 1.2800 4.7300 15.6000 0.2860 1.47 5.18
Lead 0.0020 0.0040 0.0123 0.0488 0.0764 0.013 0.02
Magnesium 21.4000 23.5000 22.1000 25.5000 20.5000 22.5 11.43
Manganese 0.0701 0.0529 0.1490 0.0943 0.0473 0.0756 0.14
Mercury 0.0000 0.0002 0.0002 0.0002 0.0002 0.00012 0.0002
Nickel 0.0060 0.0060 0.0070 0.0060 0.0060 0.00619 0.04
Potassium 4.2500 4.1800 4.2600 4.7500 6.3800 4.70 3.95
Selenium 0.0012 0.0004 0.0004 0.0006 0.0004 0.00054 0.01
Silver 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.01
Sodium 12.3000 11.4000 10.4000 12.8000 13.2000 1.20 18.8
Thallium 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003 0.05
Vanadium 0.0059 0.0059 0.0059 0.0068 0.0059 0.006 0.05
Zinc 0.0073 0.0862 0.0281 0.2400 0.0177 0.0376 0.02

*Phase I RI Results



Table 4.2-4 indicates that the geometric mean concentrations of cyanide (1.0 x 102 mg/1),
iron (1.47 mg/1) mercury (1.26 x 107 mg/1) and silver (2.10 x 10'3) detected in the surface water
of the marsh area exceed their respective EPA Ambient Water Quality Criteria for the Protection
of Freshwater Aquatic Life for chronic effects. Similarly, the geometric mean concentrations of
aluminum (1.99 x 10" mg/1), cobalt (8.40 x 10" mg/1), cyanide (1.0 x 107 mg/1), iron (1.47
mg/1), silver (2.10 x 107 mg/1) and zinc (3.76 x 102 mg/1) detected in the marsh surface water
exceed their respective NYSDEC Ambient Water Quality Standards/Guidelines for Class C waters.

Further review of Table 4.2-4 indicates the instrument detection limits for several of these
components (i.e., cobalt, cyanide, mercury and silver) are greater than one or more of the
respective water quality standards/guidelines. While it cannot be assumed that these compounds
automatically exceed their respective standards, without further investigation it cannot be assumed
that the water quality criteria for these compounds are met. In addition, it must be noted that
neither EPA Ambient Water Quality Criteria nor NYSDEC Water Quality Standards/Guidelines
have been developed for the following TCL metal contaminants detected in the marsh system:
calcium; magnesium; manganese; potassium; and, sodium. Therefore, the impacts of the
concentrations of these contaminants detected in the marsh on aquatic life cannot be assessed by

this screening method.

Table 4.2-5 presents the geometric mean concentrations and water quality standards for
contaminants detected in Slate Bottom Creek downstream of the marsh. Table 4.2-5 indicates that
the geometric mean concentrations of cyanide (1.0 x 10 mg/1), mercury (2.0 x10™ mg/1) and
silver (2.1 x 10° mg/1) detected in the creek system downstream of the marsh exceed their
respective EPA Ambient Water Quality Criteria for the Protection of Freshwater Aquatic Life for
chronic effects. The geometric mean concentrations of aluminum (2.50 x 10" mg/1.), cobalt (8.40
x 10 mg/1), cyanide (1.0 x 102 mg/1), iron (4.31 x 10" mg/1) and silver (2.10 x 10° mg/1)
detected in Slate Bottom Creek exceed their respective NYSDEC Ambient Water Quality
Standards/Guidelines for Class C waters. In addition, the NYSDEC standard for iron in Class D
waters (i.e., 3.00 x 10°! mg/1) is exceeded.
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TABLE 4.24
CONTAMINANT CONCENTRATIONS IN THE UNION ROAD SITE MARSH
SURFACE WATER AND NYSDEC AND EPA AMBIENT WATER QUALITY CRITERIA

EPA WATER QUALITY CRITERIA

NYSDEC STANDARDS/GUIDELINES

GEOM. ACUTE CHRONIC CLASS C CLASS D
INORGANICS MEAN (mg/1) (mg/1) (mg/l) WATERS (mg/1) WATERS (mg/h)
Aluminum 1.99E-01 - - 1.00E-01%" -
Antimony 2.68E-02  9.00E+00®  1.60E+00? — —
Arsenic 1.50E-03 3.60E-01 1.90E-01 1.90E-01"  3.60E-01V
Barium 6.00E-02 — — — —
Beryllium 2.00E-04®  1.30E-01®  5.30E-03® 1.10E+00"* -

. Cadmium 1.70E-03®  2.74E-02“  4.39E-03“  4.39E-03 2.74E-02%
Calcium 1.78E+02 - _ — —
Chromium 7.98E-03 7.12E+00“  8.49E-01“  8.49E-01"* 7.12E+00"*
Cobalt 8.40E-03? - - 5.00E-03®  1.10E-01¥
Copper 1.29E-02 8.99E-02“  S5.15E-02“  5.15E-02"* 8.99E-02"*
Cyanide 1.00E-02®  2.20E-02 5.20E-03 5.20E-03®  2.20E-02""
Iron 1.47E+00 - 1.00E +00 3.00E-01"  3.00E-01"
Lead 1.30E-02 7.32E-01  2.85E-02  2.85E-02** 7.32E-01%*
Magnesium 2.25E+01 — - — —
Manganese 7.56E-02 - — — —
Mercury 1.26E-04®  2.40E-04 1.20E-05 2.00E-04®  2.00E-04°
Nickel 6.19E-03 6.83E+00*  6.07E-01“  6.07E-01"* 6.83E+00%*
Potassium 4.70E+00 _— _ — —
Selenium 5.40E-04 2.60E-01 3.50E-02 1.00E-03" -
Silver 2.10E-03®  7.86E-02  1.20E-05“  1.00E-04"  7.86E-02"*
Sodium 1.20E +01 —_ — —_ —_
Thallium 3.00E-04® 1.40E+00®°  4.00E-02?  8.00E-03"  2.00E-02"
Vanadium 6.07E-03 - - 1.40E-02"  1.90E-01%"
Zinc 3.76E-02 5.04E-01“  4.56E-01“  3.00E-02 1.34E+00"“

'Standard

7'I..OAI-:L (lowest observed effects level)

Al samples less than instrument detection limit

“Based upon hardness of 560 ug/l in the marsh

SGuidmce Value

SOURCE: Enwvir

ral A

t for the Union Road Site, 1990 - Sadat Associates



TABLE 4.2-5
CONTAMINANT CONCENTRATIONS IN THE UNION ROAD SITE SURFACE WATER

DOWNSTREAM OF THE MARSH AND NYSDEC AND EPA AMBIENT WATER QUALITY CRITERIA

EPA WATER QUALITY CRITERIA NYSDEC STANDARDS/GUIDELINES
GEOM. ACUTE CHRONIC CLASS C CLASS D
INORGANICS MEAN (mg/1) (mg/1} (mg/)) WATERS (mg/1) WATERS (mg/)
Aluminum 2.50E-01 - - 1.00E-01 -
Antimony 1.69E-02  9.00E+00®  1.60E+00? — —
Arsenic 4.16E-04 3.60E-01 1.90E-01 1.90E-01"  3.60E-01"
Barium 4.84E-02 — —_ — —
Beryllium 2.00E-04®  1.30E-01®  5.30E-03® 1.10E+00"* -
Cadmium 1.70E-03®  1.00E-02“  2.18E-03“  2.00E-03 1.00E-02
Calcium 6.71E+01 — — — —
Chromium 2.25E-03 3.44E+00¥  4.09E-01“  4.09E-01"* 3.44E+00"*
Cobait 8.40E-03? — - 5.00E-03°  1.10E-01°
Copper 4.90E-03 8.99E-02“  2.41E-02“  2.41E-02** 3.99E-02¥
Cyanide 1.00E-02”  2.20E-02 5.20E-03 5.20E-03®  2.20E-02"
Iron 4.31E-01 — 1.00E +00 3.00E-01"  3.00E-01¥
Lead 6.26E-04 2.36E-01  9.19E-03“  9.00E-03 2.37E-01%*
Magnesium 1.34E+01 — — — —
Manganese 6.92E-02 — — — —
Mercury 200E-04®  2.40E-03 1.20E-05 2.00E-04®  2.00E-04"
Nickel 7.34E-03 3.47TE+00“  3.09E-01“  3.09E-01™* 3.47E+00"*
Potassium 232E+00 —_ - — —
Selenium 5.04E-04 2.60E-01 3.50E-02 1.00E-03% —
Silver 2.10E-03®  1.70E-02“  1.20E-05“  1.00E-04"  1.70E-02"+¥
Sodium 6.90E +01 - — - -
Thallium 3.00E-04® 1.40E+00°  4.00E-02°  8.00E-03"  2.00E-02"
Vanadium 5.90E-03 - - 1.40E-02"  1.90E-01"
Zinc 1.07E-02 2.37E-01  2.15E-01“  3.00E-02  6.41E-01%*
‘Standard

1LOAEL (lowest observed effects level)
3all samples less than instrument detection limit
“Based upon hardness of 560 ug/l in the marsh

sGuidam:e Value

SOURCE: Envir tal A ent for the Union Road Site, 1990 - Sadat Associates



Again, review of Table 4.2-5 indicates the instrument detection limits for several
compounds, including cobalt, cyanide, mercury and silver, are greater than one or more of their
respective water quality standards/guidelines. While it cannot be assumed that these compounds
automatically exceed their respective standards, without further investigation it cannot be assumed
that the water quality criteria for these compounds are met. In addition, it must be noted that
neither EPA Ambient Water Quality Criteria nor NYSDEC Standards/Guidelines have developed
for the following contaminants detected in Slate Bottom Creek downstream of the marsh: barium;
calcium; magnesium; manganese; potassium; and, sodium. However, the presence of dead fish
noted during the Remedial Investigation field program prior to the Biological Study Program, in
conjunction with the exceedance of Ambient Water Quality Criteria for acute effects and
NYSDEC Water Quality Standards/Guidelines for Class C Waters for several inorganic chemicals

in the streams, may suggest toxicity of these contaminants to fish in the system.
4.3 Sediment Bioassay Characterization

431 Sediment Characterization

During the Phase I and II RI, sediment samples were collected from the marsh area at the
Union Road Site (see Figures 4-8 and 4-10 of the RI Report). The chemical results for the marsh
samples, which were analyzed for TCL+30, total petroleum hydrocarbons and hardness, are shown
in Table 4.3-1 for TCL parameters only.

The exceedance of several water quality standards/guidelines in the marsh surface water
(see previous section) indicated that adverse effects to aquatic animals in this area were likely. As
discussed in the RI Report, animal species observed in the ponded water habitats are limited to
tadpoles. The presence of fish within the marsh area contiguous to the Tar Pit was not noted
during the Phase I and II RI.

In this regard, the sediment collected from the marsh area in the vicinity of the USEPA filter

fence was subjected to a ten-day bioassay bioaccumulation test. The bioaccumulation results will
be discussed in Section 4.4 of this document.

U1040G 4-17



- 0SE [3¢] 9t€ 06 99t 1431 082 vs1 196
- - s Lt 6" LE 9°02 112 862 v 12 6°0¢ N 73

- - 61°0 950 2o 6y°0 ov'o 69°0 09°0 -] wnjqieyy

- - 08¢ (127 pSt €2y 852 92¢ 28¢ 222 unpog

- ] £t 9°2 050 I'e 00 3 65°0 o JeALLS

- v 1°2 Z't o£’0 2t or'o vz ¥t ¥2°0 unjusieg

- - 006°t ovo'E o't 69¢ ot9°t 06¢ osv't oee'2 wnisseyod

- oot §'22 ey 6°02 9°€2 €£°%2 02t It £ L2 L®ADIN

- t 220 8z 0 80°0 €0 ot'o £t 92°0 90°0 Kandaey

- - s2y 80v 173 €2 [3:17 16y 19¢ 152 essuvbuey

- - oLL'e ooe* 1t 0£9'¢€ o8t'y 0L8'S osv'9 09€°S 06 Yy wnyseubey

- 052 060°'¢€ 00¥°'s2 82¢ 00€ ‘82 o¥8'2 001°'02 o6¥'L £1 peey

- - 00E‘t¥ 00409 001’61 000'62 00¢°0€ 00t ¥y 008'v2 0o0t* 2 uouag

- 2t et 99°0 26°0 o 't 20 ¥9°0 epjuedy

- o/t 66€ 0641 PR 1% 02¢'2 e 009°1 iy 6° L1 4eddo)

- - 0L $°6 e z2'e €-ot g€t 82t 2t 1Leqo)

- oot N3 6°vE €9t 222 0z 8'€9 22 152 wnjwoay)

- - 000801 000° 1€ ozv'y 006°€2 oos'2t 00t '68 0082t 0¥0‘2 unyoe)

- € 82 et 99°0 1t 66°0 et tt ¥8'0 wnjupe)

- - €10 ot'o s€°0 €8°0 18°0 St 't 69°0 wny((£a0g

- - L1 ott S¢ zot 1-26 08t (243 6°66 wnyaeg

- 02 68 tee 9y 9°8 L't 1 te z-et 62 Jjuesuy

- - 174 or6°t st 0zr't Lot ote'y 2ot 6°2 Auow} juy

- - 050'9 00£°8t 005°¢ct o¥E'S6 oot'et 060° £ 000Gt 008°'02 wnuwn |y

1 SIINVOYONI

6x/6n 6% /6w £-0S-YW 2-0S-¥W 1-0S-vW (.v-2) (.v-2) (.7-€) (.v-2) (.8-v) SYILINVHYA
®1J8311) dnuss()  s{sAe] dnueei) ST-8W vI-9W 21-8W 6-8W L-9W

J30SAN 430rN
HSYYW SONIHOG HSHVH

(Bx/6w) w3¥y HSHYW IHL ¥O4 SLINSI¥ TVIILATYNY ONTHOE ANV

INIWIA3S HILWM IDVIUNS/NOILYDILSIANI TVIGIWIY

-€°¢ 3719v1

MHOA MIN ‘YOYMOLMNIIHD 40 NMOL/3LIS QYOU NOINN



Table 4.3-1 presents the sediment and boring results from the marsh area samples. As
presented in Table 4.3-1, the sample designated as MA-SD-2 represents analytical data in close
proximity to the area of sediment collection used in the bioassay program. Sample MA-SD-1
would be indicative of the sediment characteristics at the confluence of the drainage ditch and
Deer Lik Creek. It can be noted from the Table 4.3-1 that sample MA-SD-2 exceeds NJDEP Soil
Cleanup criteria for arsenic, copper and lead. Comparison of these marsh sediments and surficial
boring data to the elutriate level in the test sediment presented in Table 4.3-2 shows that for all
TCL metal parameters, the elutriate level is lower than the concentrations reported for each
contaminant for sample MA-SD-2. This suggests that the material in the sediment is bound to an
organic or inorganic complex limiting its’ solubility into water. The kinetics of the rate of
absorption or desorption of these materials is unknown and beyond the scope of this assessment.

4.3.2 Results of the Bi Progr

As part of the bioassay program, prior to initiation of the bioassay, a composite sediment
sample was analyzed using an elutriate test to ascertain the types and levels of heavy metal
contaminants released from the sediment during testing. The results of this elutriate test, in
comparison to literature values for acute 96 hour Leg, data and chronic (sublethal) levels for
fathead minnow (the test organism), is presented in Table 4.3-2.

As is presented in this table, in all cases, the elutriate level reported for a particular
constituent was below the acute (96 hour Lc50 level) and chronic level reported by the literature
for this test species.

4.4 Sediment Bioaccumulation Characterization

4.4.1 Bioaccumulation Assessment

Aquatic organisms may take in contaminants by ingestion of contaminated food and through
passive diffusion from contaminated water. It has been demonstrated that contaminant uptake
from food does not significantly affect the overall rate of uptake in the lower trophic levels, and
that metabolism is often too slow to significantly affect the rate of contaminant loss (EPA, 1989b;
Walker, 1987). Passive diffusion, therefore, is considered to the driving force for contaminant
uptake by aquatic species.
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TABLE 4.3-2

COMPARISON OF UNION ROAD SITE SEDIMENT ELUTRIATE DATA
TO LITERATURE LC 50 CONCENTRATIONS FOR FATHEAD MINNOW

Pimephales promelias'

ELUTRIATE 96 HOUR LC 50° SUBLETHAL

ANALYTE CONCENTRATION ACUTE DOSE (RANGE) CHRONIC DOSE REMARKS

Aluminum <02 250 ppm 6.7—206 ppm AL SO, pH 7.2—-7.6

Antimony < 0.05 9—80 mg/l 1.0 mg/1 Sbo, to largemouth bass.

Arsenic < 0.010 27—168 mg/l 20—35 ppm Arsenic trioxide / sodium arsenate mixture effect on
carp and shiners.

Barium <02 200—2,083 mg/l 5,000 mg/l For carp and ecis respectively.

Beryllium < 0.010 0.15—20 ppm 3 mg/l Higher toxicities associated with soft water.

Cadmium < 0.010 0.17=72.6 mg/i  0.0001—0.01 mg/l For gold fish and pumpkinseed.

Calcium 63.7 7.752 mg/i—11,300 ppm 8,400 mg/l High toxicity value in distilled water. 1.4 ppm in
hard water.

Chromium < 0.010 5.07 mg/l 10—50 ppm Toxicity test using soft water

Cobalt < 0.05 No Data 0.05—5 mg/1 No additional data reported.

Copper 0.036 0.18 ppm—1.5 ppm 2.0 ppm Data for black bass.

Iron 5.180 No Data for Fishes 10 mg/l —_

Lead < 0.020 3.2—480 mg/l 1.0 mg/l Higher toxicities associated with soft water.

Magnesium 11.43 19,000 ppm No Data Twenty-four tests using Lepomis macrochirus.

Manganese 0.140 1,000—5,500 mg/l No Data Miscellaneous fresh water fish not specified.

Mercury < 0.0002 0.23 mg/l 0.01 ppm For Fundulus heteroclitis test water acrated over
ninety-six hour period.

Nickel < 0.04 0.95—42.4 mg/l 10 ppm Higher toxicities associated with soft water.

Potassium 3.95 17.6—45.6 mg/l 20 ppm All data for tests using soft water.

Selenium < 0.010 2.5 mg/l > 800 ppm No fish data (data presented is for daphnia).

Silver < 0.010 0.0043—0.04 mg/1 0.01 Low value for guppies; higher value for Fundulus
heteroclitis.

Sodium 18.8 0.23—0.35 ppm 17.8—2,970 ppm Higher toxicities associated with soft water.

Thallium < 0.05 No Data No Data No Data.

Vanadium < 0.05 4.8—55.0 ppm No Data Higher toxicities associated with soft water.

Zinc < 0.020 0.88-32.3 ppm 0.10—5.0 ppm Higher toxicitics associated with soft water.

'All data refer to Toxicity testing for fathead minnow unless noted

2Expx'esses:l as mg/l
*From scientific literature. Testing conditions vary. All data refer to static bioassay testing uniess otherwise noted.



The literature often presents conflicting definitions for bioconcentration, bioaccumulation
and biomagnification. Often, these words are used interchangeably. For the purpose of this
report, uptake and concentration of contaminants by an organism from the ambient environment or
food source to a tissue level which is higher than normally expected is referred to as
bioconcentration (EPA, 1989a; Lyman et al., 1982; Van Hook, 1978). Bioaccumulation refers to
the bioconcentration of a contaminant in an organism to a level greater than that present in the
ambient environment or food source (Lyman et al., 1982). Contaminants which bioconcentrate or
bioaccumulate in the tissues of aquatic organisms can accumulate to levels that are harmful to the
consumers of these organisms, or to the organisms themselves (Lyman et al., 1982).
Biomagnification refers to the increase in contaminant levels in organisms with increasing trophic

levels.

Prior to this study, the Environmental Assessment Report noted that in addition to the
potential impacts to aquatic life indicated by the exceedance of water quality standards/guidelines,
the potential exists for bioconcentration of contaminants in the tissues of aquatic plants and
animals. The aquatic bioconcentration factors (BCFaq) for aquatic organisms (usually fish) were
obtained from the literature and the resulting equilibrium concentrations in fish were based upon
the geometric mean contaminant concentrations detected in the marsh surface water. It must be
noted that although it may be possible for fish to inhabit ponded water habitats at the site, the RI
Report noted that fish were not observed in the marsh area adjacent to the Tar Pit. Therefore, as
indicated in the Preliminary Baseline Health Risk Assessment, estimation of contaminant
bioconcentration in fish inhabiting the marsh depicts a hypothetical situation.

It should be further noted that the BCFaq’s and predicted equilibrium concentrations in fish
developed in the Environmental Assessment Report indicate that many of the contaminants
detected in the surface water of the marsh area may bioaccumulate in organisms inhabiting the
marsh. Specifically, silver (6.47 mg/kg), and zinc (1.77 mg/kg) were predicted to bioaccumulate
to the highest concentrations (i.e., 1 mg/kg) in the tissues of fish inhabiting the marsh area.
However, as noted earlier, BCF aq,s are somewhat situation- and species-specific.

The bioaccumulation test results of the Biological Study Program using the test organisms
fathead minnow and crayfish are presented on Tables 4.4-1 and 4.4-2. In general, the
bioaccumulation results show little or no bioaccumulation when compared to control and pre-test
organisms for the majority of metals tested. However, iron and lead were noted to biocaccumulate
in crayfish and iron, lead and zinc in fathead minnows over the ten day testing period.
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442 ite Specific Derived Bioaccumulation Factor:

Several approaches that have been used to estimate the bioaccumulation potential of toxic

substances are as follows;

o  Empirical measures of bioaccumulation and bioconcentration;
o  Structure-activity relationships;
o  Equilibrium-partitioning models; and

o  Metabolic half-life and detoxification models.

These approaches vary in experimental sophistication and are not necessarily independent of
one another. For example, understanding of metabolic half-life and detoxification is useful in
determining bioconcentration factors (discussed below), particularly when contaminant
concentrations in tissues have not reached equilibrium with exposure concentrations. Also
structure-activity relationships are useful in predicting bioconcentration factors for some

substances.

Empirical Measures of Bioaccumulation and Bioconcentration

Approaches to measure bioaccumulation of chemical substances may be categorized as
simple laboratory two-compartment systems, laboratory multi-compartment systems, or field
observations. All three approaches require direct measurement of tissue residues, but vary in the
extent to which contaminant concentrations are measured in other environmental media. Tissue
residue alone is not a convenient index of bioaccumulation potential because the effects of
exposure concentration and metabolic efficiency are not considered. Aquatic organisms can
sequester, transform, mobilize and eliminate many chemical contaminants. Effective
transformation and elimination are homeostatically controlled, and will lead toward steady-state
concentrations of toxic substances in tissues, assuming equilibrium in the partitioning of the
substance among aqueous, particulate and biotic phases. The physiological mechanisms necessary
to achieve steady-state conditions are described for many substances in simple two-compartment
systems and have led to the development of bioconcentration factors (BCFs). Bioconcentration
refers to steady-state bioaccumulation of chemicals from a specific medium, usually water (cf.,
Brungs and Mount 1978; Macek et al. 1979; USEPA 1980; and Taylor 1983).
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TABLE 4.4-1
TEN DAY BIOACCUMULATION TEST RESULTS

CRAYFISH (Procambarus clarkii)'
UNION ROAD SITE

MEAN CONTROL  MEAN EXPERIMENTAL

ANALYTE PFTEVEL]  CONCENTRATION'  CONCENTRATION'  CONCENTRATION'
Aluminum 5.0 36.5 135.1 65.05
Antimony 5.0 ND ND ND
Arsenic 1.0 ND ND ND
Barium 10.0 41.6 96.9 78.5
Beryllium 1.0 ND ND ND
Cadmium 1.0 ND ND ND
Calcium 1.0 9,363.3 19,185.7 15,985.7
Chromium 5.0 12.9 5.04 ND
Cobalt 5.0 ND ND ND
Copper 5.0 72.1 19.7 18.4
Iron 5.0 126.3 244.2 464.7
Lead 5.0 ND ND 6.6
Magnesium 5.0 290 565.5 483
Manganese 5.0 51.1 95.8 65.2
Mercury 0.1 ND ND ND
Nickel 5.0 7.6 ND ND
Potassium 5.0 1,540 2,111.4 1,817.1
Selenium 1.0 ND ND ND
Silver 5.0 ND ND ND
Sodium 5.0 1,390 1,817.1 1,662.8
Thallium 5.0 ND ND ND
Vanadium 1.0 ND ND ND
Zinc 5.0 11.5 34.3 19.8

YAl results in mg/kg dry weight basis
2All detection levels are less-than values
*Based upon a three sample set

“Based upon a seven sample set



TABLE 4.4-2
TEN DAY BIOACCUMULATION TEST RESULTS

FLATHEAD MINNOW (Pimephales promelias)'
UNION ROAD SITE

MEAN CONTROL  MEAN EXPERIMENTAL

ANALYTE ) DErElc.:EnVoHN.2 C(')MNaAgcmszrg;J CONC;:'(:.:NTIIZL;‘ CONCE(P)«'Rfi::g:
Aluminum 5.0 ND 47.1 40.8
Antimony 5.0 ND ND ND
Arsenic 1.0 ND ND ND
Barium 10.0 ND ND ND
Beryllium 1.0 ND ND ND
Cadmium 1.0 ND ND ND
Calcium 1.0 7,376.6 7,005.7 6,908.5
Chromium 5.0 38.2 30.7 12.3
Cobalt 5.0 ND ND ND
Copper 5.0 178.3 133.2 172.2
Iron 5.0 163.6 193.5 217.5
Lead 5.0 ND ND 5.2
Magnesium 5.0 307.3 308.2 297.1
Manganese 5.0 5.1 7.4 5.2
Mercury 0.1 0.14 ND ND
Nickel 5.0 24.4 21.6 8.2
Potassium 5.0 2,503.3 2,421.4 2,540
Selenium 1.0 ND ND ND
Silver 5.0 ND ND ND '
Sodium 5.0 1,133.3 965.8 1,030.4
Thallium 5.0 ND ND ND
Vanadium 1.0 ND ND ND
Zinc 5.0 36.2 36.5 44.4

'All results in mg/kg dry weight basis
ZAll detection levels are less-than values
*Based upon a three sample set

“Based upon a seven sample set



Two-Compartment Systems and Bioconcentration

In two-compartment systems, a single species is exposed to a toxic substance dissolved in
water at concentrations less than those that produce a chronic toxic effect. Under such conditions,
many substances show first-order uptake and depuration kinetics such that tissue concentrations
increase to a maximum over time and remain constant thereafter (i.e., are at steady-state). At
steady-state, the relationship between tissue and water concentrations can be expressed according
to the following equation (cf., Esser and Moser 1982; Connell and Miller 1984):

and

BCF = Ct/Cw = K1/K2

where:

BCF = bioconcentration factor

K, = uptake rate from the surrounding medium

K, = depuration rate from exposed organism

Cw = contaminant concentration in water

C = tissue contaminant concentration in the exposed organism.

t

The above equation states that the bioconcentration factor (BCF) can be determined either
from the ratio of contaminant concentration in tissue to that in water, or from the ratio of
contaminant uptake rate to depuration rate. Determination of BCFs from steady-state tissue and
water concentrations is the traditional approach to estimating bioaccumulation potential and was
recommended by the USEPA (1980) in development of water quality criteria.

The foremost limitation to this approach is the assumption of steady-state or equilibrium
partitioning of contaminants. Because some bioaccumulated substances are not easily transformed
or eliminated, their tissue concentrations may increase during exposure without ever reaching
steady-state. In the past, the EPA (1980) indicated that BCFs may be calculated from tissue and
water residues existing at the end of a 28-day exposure period if steady-state conditions were not
met. Although this approach leads to consistent definitions of bioaccumulation potential for
problematic substances, enormous variability in the accuracy of steady-state BCFs estimated by
this approach may be encountered. In such circumstances, BCFs should be determined by
measuring the kinetics of both, uptake and depuration (Veith et al. 1979, 1980; Bishop and Maki
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1980; Kosian et al. 1981; Banerjee et al. 1984). However, this approach may prove
experimentally difficult where substances equilibrate slowly or where the depuration rate is much
smaller than the uptake rate. In the latter case, curvilinear models used in calculations of BCFs
cannot be fit with any confidence (Kosian et al. 1981). In addition, depuration may follow
second-order rather than first-order kinetics, and causing slight variations in derived
bioconcentration factors (Ellgehausen et al. 1980; Esser and Moser 1982). Inconsistency among
methods of exposure (e.g.,, static equilibrium, flow-through equilibrium, kinetic, and
pharmocokinetic methods) and calculation of results may also effect accuracy of BCFs. For
instance, Kosian et al. (1981) found that numerous methods of measuring BCFs offered reasonable
precision (i.e., were reproducible), but that different methods of calculating the final

bioconcentration factor produced results differing by as much as a factor of three.

Although field estimated-BCFs present certain technical and interpretive difficulties in
comparison with two compartment systems, they nevertheless provide meaningful information
regarding bioaccumulation potential of chemical contaminants. In two-compartment experiments,
the principal exposure route is through the integument or respiratory surfaces, and not through

ingestion of food or contact with sediments.
Field Derived BCF

In an attempt to describe the BCF for a two compartment system, we have utilized the more
traditional approach which determines the BCF from tissue and water concentrations in this case
based upon the values from the elutriate sample and laboratory bioaccumulation results. As noted
earlier in this section, this approach requires assumptions of steady-state or equilibrium
partitioning of contaminants. The measurement of uptake/depuration kinetics is outside the scope

of this analysis.

For the present analysis, the individual whole body tissue data obtained for fathead minnows
and crayfish was compared individually to each of the separate analyses as a ratio of contaminant
concentration in water to tissue contaminant concentration in the exposed organism using the

following equation.

BCF = Ct/Cw
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The results are presented in Table 4.4-3 for those samples found to have contaminant levels
in exposed organisms greater than the control. For fathead minnows, these constituents are iron,
lead and zinc, and for crayfish, iron and lead. As presented in this table, there is a significant
range of BCF’s calculated from the laboratory data. A comparison of these calculated data is
compared to the predicted BCF data presented in the Environmental Assessment Report for the
Union Road Site in Table 4.4-4. Comparison to predicted concentration was not presented for
iron. For lead, it can be noted that the predicted BCF lies within the midpoint of the calculated
BCF from the laboratory data. However, the actual tissue concentration is two orders of

magnitude greater than that predicted for an equilibrium concentration in fish tissue.
Similarly, for zinc, the actual calculated BCF is three to four orders of magnitude greater

than the predicted value and the actual measured concentration is one order of magnitude greater

than that predicted for an equilibrium concentration in fish tissue.
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TABLE 4.4-3

FIELD DERIVED BIOCONCENTRATION FACTORS (BCF’s)
BASED UPON LABORATORY ANIMAL TISSUE CONCENTRATION

AND MARSH SEDIMENT ELUTRIATE DATA'

UNION ROAD SITE

CRAYFISH - Procambarus clarkii

MEAN MEAN  MEAN EXPER-

ELUTRIATE PRETEST CONTROL IMENTAL

CONCEN- CONCEN-, CONCEN-, CONCEN-,
ANALYTE TRATION TRATION TRATION TRATION BCF RANGE
Iron 5.18 126.3 244.2 464.7 32.4-51.1
Lead 0.02 ND ND 6.6 0—-250

FATHEAD MINNOW - Pimephales promelias

MEAN MEAN  MEAN EXPER-

ELUTRIATE PRETEST CONTROL IMENTAL

CONCEN- CONCEN-, CONCEN-, CONCEN-,
ANALYTE TRATION TRATION TRATION TRATION BCF RANGE
Iron 5.18 163 193.5 217.5 0—51.7
Lead 0.02 ND ND 5.2 0—75
Zinc 0.02 36.2 36.5 4.4 265—1770

'All data in Mg/kg dry weight
“Based on 4 composite sampies
3Based on 7 composite samples

NOTE: ND = Not Detected



TABLE 4.44

COMPARISON OF CALCULATED VERSUS PREDICTED BIOCONCENTRATION FACTORS
FOR FISH FROM THE UNION ROAD SITE

UNION ROAD SITE
PREDICTED AVERAGE TISSUE
EQUILIBRIUM CONCEN-
CONCENTRATION TRATION,
BCF,, EPA, IN CREEK, CALCULATED, ~LABORATORY

ANALYTE 1966 Ui FISH BCF,, BCF cew RANGE TEST
Iron - - 32.4-51.1 54.5
Lead 49.0 0.0307 0—75 5.2
Zinc 0.47 0.503 265—1,770 8.2

"Data for Fathead Minnow Pimephaies promelias
'As presented in Table 11 of the Environmental Assessment Document for the Union Road Site prepared by Sadat Associates Inc., 1990

“Based upon 7 composite analyses






5.0 CONCLUSIONS

5.1 Sources of Uncertainty

There are a number of uncertainties in performing the environmental assessment and

predicting the likely ecological impacts of contamination. General sources of uncertainty include:

Environmental sampling

Analytical chemistry

Environmental parameter measurement

Ecosystem dynamics

Comparisons with published data

Complex interactions of the above

The first three sources of uncertainty are common to any sampling and analysis program.
The uncertainties are associated with the representativeness of the sampling as well as the
analytical capabilities of the instrumentation. For example, the strategy of surficial soil sampling
in the Phase I RI was biased, by design, toward areas of visible contamination. This approach
yields worst-case values for geometric mean contaminant concentrations, and may not accurately
represent the average levels of contamination to which biota at the site are exposed. Similarly, the
numbers of samples collected at the site may not accurately characterize average levels of

contamination in surface water and soils.

Additional factors, such as seasonal variations in surface water characteristics and stages in
the life cycles of exposed organisms, contribute to the uncertainty in the analyses. However,
conversely to sediment and soil analyses, the levels of contamination measured in biological
tissues collected from the Union Road Site represent many types of short- or long-term
conditions. In this regard, biological sampling at a discrete point in time, may reflect the increase
of bioaccumulation from low levels of a specific contaminant, or depuration mechanisms on a
specific contaminant that many have resulted from elevated contaminant levels which may have
been present, but are no longer present as the source of the contamination has been removed or
otherwise prevented from interaction with the environment. This interaction of contaminants at
the site and biological uptake is directly resultant from erosional features of the site, storm events,

soil/contaminant complexing and isolation, physical/chemical characteristics of the
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particular contaminant as well as biological processes such as life cycle, age, trophic interactions
of the specific biota, physical proximity of the biota to the material, migratory patterns and growth
process partitioning.

Comparison of surface water contamination with USEPA Ambient Water Quality Criteria
and NYSDEC Water Quality Standards/Guidelines to predict toxicity in aquatic species yields
another source of uncertainty. Data from published aquatic toxicity studies are used by EPA to
calculate Ambient Water Quality Criteria (EPA, 1986a). Many of these standards are adopted by
NYSDEC as water quality standards/guidelines. Uncertainty lies in the derivation of the toxicty
values in the literature as well as in the review and criteria calculation procedures used by EPA
and NYSDEC.

Uncertainty also lies in the calculation of plant and animal tissue concentrations at the Union
Road Site from bioconcentration factors (BCFs) obtained from the literature. The BCF is the ratio
of contaminant concentration in water or soil (Lyman et al., 1982). BCFs are high site- and
species-specific (EPA, 1988). Therefore, the most accurate method of determining the degree of
bioconcentration in a given species is site-specific bioconcentration/bioaccumulation testing.

The BCFs presented in the Environmental Assessment Report were obtained from the
literature and are either estimated from chemical/physical properties or obtained from laboratory
or field studies. Lyman et al. (1982) found that laboratory data indicate that aquatic BCFs
calculated by standard acceptable methods may be assumed to be accurate within one order of
magnitude. However, the applicability of BCFs from the literature to the specific conditions at the
Union Road Site is a source of uncertainty. It must also be noted that the tissue concentrations
calculated for biota at the site are intended to illustrate the potential for bioconcentration and
bioaccumulation of contaminants, and are not meant to represent actual levels of contaminants

present in the plants and animals at the site.

Further uncertainty lies in the nature of the exposures in the studies reviewed by EPA in
development of the Ambient Water Quality Criteria and in the bioconcentration studies as opposed
to the nature of the exposure to biota at the Union Road Site. Toxicity studies are generally
conducted for exposure to a single compound of concern. However, chemical toxicity can be
affected by the presence of other chemicals. The toxicity of a chemical may be
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intensified (synergism) or decreased (antagonism) in the presence of another chemical, or the
individual chemicals may retain their individual toxic mechanisms (additivity). Similarly, the
uptake of a contaminant may be accelerated or inhibited in the presence of other chemicals.
Toxicity and BCF values, generally, do not account for these types of interactions. Therefore, in
lieu of the multiple-chemical exposures to biota at the Union Road Site, toxic effects to these
species may be more or less severe than predicted. Similarly, the bioconcentration and
bioaccumulation of contaminants in the flora and fauna at the site may be more or less severe than
indicated by the BCFs. However, the actual data suggests that bioconcentration for those
organisms is significantly less than the predicted BCF values.

5.2 Conclusions

Contamination of surface water, sediment and soil can result in a variety of effects within an
ecosystem. Such effects range from direct mortality to a few susceptible individuals or reduction
in breeding success, or large scale mortality, which functions to reduce population size, to changes
in the structure and function of the entire ecosystem. Qualitative evaluation of the current levels
of contamination at the Union Road Site, as defined by the Phase I and II RI, indicated that
adverse effects to the flora and fauna at the site are probable. Effects expected from the
contamination at the site include toxicity to individual aquatic plants and animals, and

bioconcentration of contaminants within the aquatic and terrestrial food webs.

The contaminant concentrations in biota as evaluated in this Biological Study Program using
surface water sediment sampling, and biological and laboratory testing, as well as published
bioconcentration factors, suggest the following:

o Contaminant levels for a number of heavy metal compounds suggest the uptake of
these materials from the surrounding environments. Overall, the levels reported are
towards the lower end of contaminant levels found statewide;

o The lack of aquatic biota within the marsh area suggest that toxicity to these forms is
occuring within this area. However, this hypothesis is not bome out by laboratory
bioassay testing. The possibility exists that short-term factors such as seasonal effects,
sediment disturbances or other physical factors may act to reduce organism survival
over some stage of the biota life cycle;

o Bioaccumulation testing shows bioaccumulation occuring for iron and lead in both
species tested as well as for zinc in fathead minnows;
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Based upon comparisons of predicted versus calculated BCF’s, and predicted and
calculated equilibrium tissue concentrations for lead and zinc, the calculated data
shows that both the calculated BCF and actual tissue concentrations recorded in the
bioaccumulation tests are higher than predicted for both elements. For tissue
concentrations, the test data show the actual values to be one to two orders of
magnitude greater than the predicted value. The possibility exists that those organisms
tested did not reach equilibrium conditions prior to analysis or that synergistic effects
of contaminants within the marsh sediment tested enhanced the uptake of iron, lead and
zinc into fish tissue and iron and lead in invertibrate tissue;

Comparison of the results to previously hypothesized bioconcentration factors and
toxicity data presented in the Environmental Assessment Report suggest that, of the
compounds predicted to bioaccumulate in fishes, only lead, iron and zinc were found to
bioaccumulate when compared to control organisms in laboratory tests;

The actual toxicity noted using contaminanted marsh sediments and compared to
elutriate tests suggests that the marsh sediment has a toxicity less than that
hypothesized from literature data alone. Generally, when comparing heavy metal data
for the elutriate of sediment used in the bioassay test to acute and chronic levels, the
actual contaminant concentration appears to be at least one order of magnitude lower
than the literature identified acute/chronic values. Based upon the study described
herein, these literature derived assessments appear to be overly conservative for
estimates of the toxic fate of heavy metal materials from the contaminated marsh area
of the site;

As testing for organic contaminants was not part of the present Biological Study
Program, no conclusions can be drawn for the environmental effect and fate of these
materials to Union Road site biota; and

Overall, the heavy metal contaminants in the sediments appear to be organically or
inorganically complexed with a resultant decrease in solubility into overlying waters.
During the Remedial Investigation, EP Toxicity analysis for lead on selected marsh
sediment samples was performed, including the three samples with the highest
concentrations of total lead (28,300, 25,400 and 20,100 mg/kg), resulted in very low
levels of lead leachate (0.01, 0.01 and 0.98 mg/1, respectively). Although based on the
correlation of total lead to EP Toxicity results as discussed in Section 5.2 of the RI/FS
report, concentrations of total lead over 3,000 mg/kg would have been expected to
exceed the limits of 5.0 ug/1 to characterize the marsh sediment as a hazardous waste,
apparently because of the high organic content of the sediment or the presence of
chelating agents, the lead is tightly bound and does not readily leach from the sediment.

As discussed in the RI Report, the presence of chelating molecules form rings in which

metal ions are held (i.e., in the case of the marsh, most likely by sulfur resulting from the presence

of hydrogen sulfide). Bound by chelating sediment agents, the metal ions are not free to form salts

and, therefore, are not as leachable as they would be otherwise. However, these conditions may

change if the sediments were disturbed, and lead (as well as other metals) could be released/made

available to the downstream environment for uptake into biological tissue.
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Although the metals do not appear to leach readily from the marsh sediment, the high
concentrations of total lead, as well as the high levels of petroleum hydrocarbons and elevated
levels of other organic and inorganic contaminants such as antimony and copper, characterize the

marsh sediments as a concern.
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

NyTest environmMmenta

InC.

October 10, 1990

Dvirka & Bartilucci
6800 Jericho Turnpike
Syosset, N.Y. 11791

Attention: Mr. Ed. Santoro

Nytest iz pleased *c submit our Project No. 9017226

Tog in No._ 2686, 5762 on your sample (s) received:_8/17/90, 8/27/90

st sample (s) assonciated with this project will be retained
© a period of thirty (30) days, unless otherwise instruct-

® ry

e
S
d.

My staff 1s available to answer any questions concerning ocur
rsvert and we lock fcrward to serving your future analytical

needs.
Very truly yours,
Nytest vironmental Inc.

UQ&M dg&u@

Remo Gigante
Exec. VP

RG: gd
Enc.

oox 1518 060 seaview bivd., port washington, ny 11050 o (516) 625-5500:



TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

Nytest environmental..

Project No.: 9017236
Log in No. : 5686, 5762
P.0. No. : Pending
Date :September 28, 1990
ANALYTICAL DATA REPORT
PACKAGE FOR
Dvirka & Bartilucci
6800 Jericho Turnpike
Syosset, NY 11791
ATTN: Ed Santoro
REF: Union Road, Project No.935
SAMPLE LABORATORY SAMPLE
IDENTIFICATION NUMBER MATRIX

SEE NEXT PAGE

REPORT PREPARED BY: WE CERTIFY THAT THIS REPORT IS A
PARAG K. SHAH, Ph. D. TRUE REPORT OF RESULTS OBTAINED
ORGANIC LAB. MANAGER FROM OUR TESTS OF THIS MATERIAL.

RESPECTFULLY SUBMITTED,
NYTEST ENVIRONMENTAL INC.

DOUGLAS SHEELEY
LABORATORY DIRECTOR %
' REMO GIGANTE

EXECUTIVE V.
pd

Report on sample(s) furnished by client applies to sample(s). Report on sample(s} obtained by us applies only to lot sampled. Information
contained herein is not 10 be used for reproduction except by special permission. Sample(s) will be retained for thirty days maximum after date of
report uniess specifically requested otherwise by client. In the event that thers are portions or parts of sample(s) remaining after Nytest has
compieted the required tests, Nytest shali have the option of returning such sampie(s) to the client at the client's expense.

ox 1518 o 60 seaview bivd., port washington, ny 11050 o (516) 625-5500




NyTest eNVioNMENTCl
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INEZ/ Y TEST EMVITONMENTAL..

CHAIN OF CUSTODY RECORD
Page___!__of_&_

SHIP TO: Nytest Environmental Inc. REPORT TO: Client Name DV/N/?‘ ‘PBWW

60 Seaview Blvd. Address cho tuenfrice

Port Washington, NY 11050 Y¢=§£e—f' NYs 17

(516) 625-5500 PhoneM‘/ CET 2.

Atn._ MIFHE eéﬁd/ﬂ/w Attn SAnTac
Project No. Project Name Date Shippe Carrier

935", Unin Ksad g/l6 /%0 Felol ERP
Sa nage) Analytlcal Prptocol vE Air Bill No. Cooler No.
: 1o ol Brsa's /Me 245 ' WEI D02~

Sample Date/Time Sample ggn_?f ANALYSIS REQUESTED
1.D. Sampled . Description tainers S :

urMasel |8y | /1803 pitash Sediad S| ro clpy Solad Airse Bus a0y /Broe
WRMATE/ |BAS |loo| Tisses Saoples | [ TCL melrls ’
URMATE 2 | IS \Has 77550 Samples) | | 7CL MerRLs
Lasacpg2 |8 |1615] Zissve Samples | | | 70l MefRls
URSRC A4 ()15 161§ Tissve Samples | | el Merstls.
UrsBC B& 3 | 8lis|16lS | 7issve Speples| ¢ 7C s MeT#ts
URSBCTE! IS | 1915|  Tissv€ Sarples | TCL Met#l s |
URrSBCARE|E)is | 1S Trssvs Somples| | | Tew  Metats .
WRSBC ART 63//{ 5 Tissvé Serples| ( Tel Merails .
WRSBC AQZ|BJS 1A TiSSUE Sm!a(.es { Teotl Metntls,
WRSBCAQB 81511639 1'issve Samples) ( Tel mer#ds
ursBepas |G |1 Tfissvé Sarpleq | tel Metals

3

w"u'y&\‘;’) Date / Time Rec'd. By (Signature) Date / Time
)
Tl sy Pies e |50 [

Relinquished by {Signature} Date / Time Rec’'d. by (Signature) Date / Time

Print Name Print Name

nfnanqu.mca by (Signature) Date / Time 1? )oﬁoamrv b% ?/n / %
Print Name mxsaelz/// /Cé/f/ /

Special Instructions/Comments HAvOLe JW le J4r>s wirR Gl oues’

" Client Retains Yellow Copy Only
o i :_H&,._,m. e e e e e e

,‘,._'



{A““E","/ NYTEST ENVIIONMENTA

CHAIN OF CUSTODY RECORD

Pageg of Z-
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SHIP TO: Nytest Environmental inc. REPORT TO: Client Name
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Y G o Lld pas ate2
Project No %35/ Project Name Uﬁ//";- &M Date Shippedg//b/?o Carriz.‘kéf‘/ap.
SaWure) A};aléticgl‘ I:;o‘ci;l wxﬁz«;’{“ Air Bill No. Cc;ljeg_u;.ooz
B P ] ewion | S
wRpLc AR | 8)iS 1500 Tissug Samples | Tol Metsls
UR PLCAQD| BfiS| 1500| Tissve Swmpleg [ el Metwils
WRDLCARY BiS|152| TissvESpmpLes| | tel Metrls
WRDLe PR3 8/8| K% Tissvé Semplay | el Met#LS,
wrpLe AQY| S| 8% Tissve Saplet [ 7cl. Melals:
R oleda d Bl 64 tissveSmmplds ( | tel  MeTRLS .
WRDLCTE! |8lis176%  [isso€ Stwples 1 Tel,  Melgls .
RRUPARZ |BiS | r2:3)| Tissueg Serples | Tet  Met#ls
We UPAR |8l Tissve Semples / Te Ll MelwlS .
WR DLC TE2 é//; 1032 Trssgf Spmples| [ 7el  Metels
UR D-CTED |86 |15 Tissve Samples | [ JCL  MeBLS
Aol .,W't = e | Tome | Recd. By (Sgnatere) Date 1 Tume
P e 2le 570 O Tt Name
/
Retimaurned ov (Sramaare G [ T M.MW Gaf 1 Tome
Epe AR 75

Special Instructions/Comments_ML_L‘ﬂLf J#eS ¢/ v 3’400? S

—

'I.‘:oaoa

- Client Retams Yellow Copy Only
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SHIP TO: Nytest Environmental Inc.

‘60 Seaview Blvd.

COVITONMIENTall

DY RECORD
Page

TO: Client Namg
Address %60 J’Qﬁhﬂéc T?m

Port Washington, NY 11050 DYoo ‘SBC/{-
(516) 625- 5500 Phone
Attn. BW Attn 47\17‘0@
Project No Project Name Dategi d Carrier
G227 | U Ro < 76 /20 Pool EXA
Samy (5Gpétu Analytlcal Protpcol | Air Bill No. Cooler No.
‘, U SA<co & JUSEPr 8LoAe 4+
i i No. Of <
Sample Date/Time Sample £on2 ANALYSIS REQUESTED
1.D. Sampled Description tainers
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MARSh Sedaes

S| lodav Sot il P‘\&@to:tsj,uf

—

z 2
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Date

Print ame S Er

/ Time

%&oa

Rec’'d. By (Signature) Date / Time

Print Name

Rolmqunshcd by (Signature)

Date
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{ Time

Rec’'d. by {Signature) Date / Time

Print Name
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Date

Print Name -

! Time

i 7
il AP 731 4

Special Instructions/Comments

Client Retains Yellow Copy Only




INE7/ Y TEST ENVIrONMET 1Al

CHAIN OF CUSTODY RECORD

Page ( of_L
SHIP TO: Nytest Environmental Inc. REPORT TO: Client Name v [
60 Seaview Blvd. — Address J *q vk
Port Washington, NY 11050 - x (t2972
(516) 625-5500 Phone 9g1Z
Atn. MIKE BrEr A Attn EpD SAaTORS
Project No. Project Name _ Date Shipped Carrier
735, Uy Lond B/16 /2D
Sa }J/( rGFatur, Analytical Protocol Air Bill No. Cooler No.
"0 | USheoE [u3€PR_BioAsst
4 ; Y No. Of
Sample Date/Time Sample Con- ANALYSIS REQUESTED
I.D. Sampled Description tainers
¢ -

UR'MA SE T |8l 18°2| Mprsh Seditent 5 o day Setd Phase Bioassr
aw‘,%ﬁ\y Date / Time Rec'd. By (Signature) Date |/ Time
Print Name g/Ib/70 ~{-"50 Print Name

el S Ao
Relinquished by {Signaturel} Date /! Time Rec'd. by (Signature) Date / Time
Print Name Print Name
/
Relinquished by (Signature) Date I Time Re:eczjf r atory (5 Da / Time
Print Name Pri N’% 4/f //é #

Special Instructions/Comments tpn/oLe gﬁ)ﬁ'&’ 9’”"‘ W"ﬁ Glns

ool

Client Retains Yellow Copy Only




NYTEST ervIroNMenTal .

Laboratory Chronicle

Client Name: Dvirka & Bartilucci
Date Received: 8/17/90, 8/27/90
Sample [D: As per cover page

Organics Extraction:

1. Acids

2. Base/Neutrals

3. Pesticides/PCBs

4. Dioxin

Analysis:

1. Volatiles

2. Acids

3. Base/Neutrals

4, Pesticides/PCBs

5. Dioxin

Section Supervisor
Review & Approval

Inorganics:
........... 9/22/90, 9/25/90

1. Metals

2. Cyanides

3. Phenols

Other Analysis:

Section Supervisor
Review & Approval

Quality Control Supervisor
Review & Approval

1f fractions are re-extracted and re-analyzed include dates for both.

Log In No.: 5686, 5762



NYTEST EMVIONMIENTAl

NON-CONFORMANCE SUMMARY
(Case Narrative)

Log In No: 5686, 5762

Samples were analyzed as per required protocols, no problems

were encountered.



Nytest enviroNmMental .«

METHODOLOGY SUMMARY

AQUEOUS METHODOIOGIES:

BNA, Pesticides/PCB's Extraction
AA/ICP Sample Preparation

Furnace Sample Preparation

Mercury Sample Preparation

Hexavalent Chromium Sample Preparation
Clean-Up

Oorganochlorine Pesticides and PCB's
by Gas Chromatography

Herbicides by Gas Chromatography
Purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8-TCDD by GC/MS

BTEX

NON-AQUEOUS METHODOLOGIES:

BNA, Pesticides/PCB's Extraction
AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation
Clean-Up .

Gas Chromatography/Mass Spectrometry:

Purgeable Organics

Base/Neutral and Acid Extractables
organophosphorous Pesticides
organochlorine Pesticides and PCB's
by Gas Chromatography

BTEX

200.7
200.0
245.1
218.5

REF 2 REF 3
3510
3610/3640
608
362
624
625
613/625
602
3550
3050
3020/3030/3050
7471 :
3610/3640
8240
8270
8140
8080
8020



Nytest environmMental .

METHODOLOGY SUMMARY

ADDITIONAL INORGANIC PARAMETERS:

Bromide
Color
Conductance
Conductance
Odor

TS

Hardness
Temperature
Turbidity
Acidity
Alkalinity
Ammonia
Chloride
Chloride
Residual Chlorine
COD

Cyanide

0il and Grease
0il and Grease
Fluoride

TKN

NO2/NO3

D.O.

Petroleum Hydrocarbons (Reference 4)
Phenol )
Phosphorous
Silica

Sulfate
Sulfide
Surfactants
TOC

MISCELILANEOUS ANALYSIS:

Extraction Procedure Toxicity
Ignitability

Corrosivity

Reactivity

Toxicity Characteristic Leaching
Procedure (TCLP)

REFERENCE 1

320.1
110.2
120.1

140.1
150.1

160.2
160.2
160.3
130.1
170.1
180.1
305.1
310.1

350.2/350.3
325.3

330.2
410.3/405.1
335.3
413.1/413.2

340.2
351.2
353.2
360.2
418.1
420.2
365.1
370.1

375.2/375.4
376.1
425.1
415.1

REFERENCE 2

9050

9040

9252

9070

1310

1010

1110
Chapter 8.3

(Ref. 5)



nytest environmMentcl..

METHODOLOGY SUMMARY

INDUCTIVELY COUPLED PLASMA (ICP): REFERENCE 1 REFERENCE 2
Aluminum 200.7 6010
Antimony 200.7 6010
Barium 200.7 6010
Beryllium 200.7 6010
Cadmium 200.7 6010
Calcium 200.7 6010
Chromium 200.7 6010
Cobalt 200.7 6010
Copper : 200.7 6010
Iron 200.7 6010
Lead 200.7 6010
Magnesium 200.7 6010
Manganese 200.7 6010
Molybdenum 200.7 6010
Nickel 200.7 6010
Potassium 200.7 6010
Silver 200.7 6010
Sodium 200.7 6010
Tin 200.7 6010
Titanium 200.7 6010
vanadium 200.7 6010
Zinc 200.7 6010

FURNACE AA:

Antimony 204.1 7041

Arsenic 206.2 7060
Lead 239.2 7421
Selenium 270.2 7740
Thallium - 279.2 7841
Tin 282.2

Vanadium 286.2 7911
Mercury 245.1 7470

oobé’;‘



nytest environmMentcl.

METHODOLOGY SUMMARY

REFERENCES:

(1)
(2)

USEPA-600/4-79-020, Methods for Chemical Analysis of Water and

Waste

USEPA SW 846, Test Methods for Evaluating Solid Waste, Third
Edition
Federal Register 40 CFR Part 136, Vol. 49, No. 209 Test Parameters
for the Analysis of Pollutants
as modified by NJDEP-BISE (for non-aqueous samples)

Federal Register Vol. 51, No. 216 Friday, 11/7/86, pp. 40643-40652

' OOC)/()



NyTest enviroNmMeNtal«

DATA REPORTING QUALIFIERS

Indicates compound was analyzed for but not detected. Report the
minimum detection limit for the sample with the U (e.g. 10U) based
on necessary concentration dilution actions. (This is not neces-
sarily the instrument detection limit.) The footnote should read
U-Compound was analyzed for but not detected. The number is the
minimum attainable detected limit for the sample.

Indicates an estimated value. This flag is used either when esti-
mating a concentration for tentatively identified compounds where
a 1:1 response is assumed or when the mass spectral data indicates
the presence of a compound that meets the identification criteria
but the result is less than the specified detection limit but
greater than zero (e.g.: If limit of detection is 10 ug/l and a
concentration of 3 ug/l is calculated, report as 3J.)

This flag is used when the analyte is found in the blank as well as
a sample. It indicates possible/probable blank contamination and warns
the data user to take appropriate action.

This flag indentifies all targeted compounds that were found above
the method detection limits.
This flag indicates that the data is not applicable

Note: Data on soil samples expressed on a dry weight basis.

o)



nyfest environmentcl.

Log In No: 5686

Sample Identification and Results

Sample No: URMATEl
Lab Sample ID No: 5686002

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 697
Antimony < 5.0
Arsenic 1.1
Barium < 10.0
Beryllium < 1.0
Cadmium 3.0
Calcium 844
Chromium 25.6
Cobalt < 5.0
Copper 5.4
Iron 1429
Lead 9.7
Magnesium 282
Manganese 24.2
Mercury .25
Nickel 21.2
Potassium 1528
Selenium 4.1
Silver < 5.0
Sodium 620
Thallium < 10.0
Vanadium < 1.0
Zinc 97.5

00012



nyfest environmental.

Log In No: 5686

Sample Identification and Results

Sample No: URMATE2
Lab Sample ID No: 5686003

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 1117
Antimony < 5.0
Arsenic 1.5
Barium < 10.0
Beryllium : < 1.0
Cadmium 3.6
Calcium 988
Chromium 10.2
Cobalt < 5.0
Copper 5.5
Iron 1945
Lead 23.8
Magnesium 364
Manganese 34.0
Mercury .318
Nickel 8.9
Potassium 1755
Selenium 4.5
Silver < 5.0
Sodium 642.4
Thallium < 10.0
vanadium < 1.0
Zinc 113

00013



nyfest environmenicl.

Log In No: 5686

Sample Identification and Results

Sample No: URSBCAQ2
Lab Sample ID No: 5686004

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 152
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 7927
Chromium 31.0
Cobalt < 5.0
Copper < 5.0
Iron 368
Lead < 5.0
Magnesium 371
Manganese 10.5
Mercury .25
Nickel 23.8
Potassium 3210
Selenium < 1.0
Silver < 5.0
Sodium 932
Thallium < 10.0
Vanadium < 1.0
Zinc 97.0

00014



nyfest environmenial..

Log In No: 5686

Sample Identification and Results

Sample No: URSBCAQ4
Lab Sample ID No: 5686005

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 45.4
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 11670
Chromium < 5.0
Cobalt B < 5.0
Copper < 5.0
Iron 91.0
Lead < 5.0
Magnesium 4187
Manganese 7.4
Mercury 1.0
Nickel < 5.0
Potassium 3127
Selenium < 1.0
Silver < 5.0
Sodium 757
Thallium < 10.0
vanadium < 1.0
Zinc 55.1

00015



nytest environmentcl..

Log In No: 5686

Ssample Identification and Results

Ssample No: URSBCAQ3
Lab Sample ID No: 5686006

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 34.6
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 10180
Chromium 76.4
Cobalt < 5.0
Copper 10.2
Iron 354.0
Lead < 5.0
Magnesium 412
Manganese 9.6
Mercury < 0.1
Nickel 53.0
Potassium 3888
Selenium < 1.0
Silver < 5.0
Sodium 931
Thallium < 10.0
Vanadium < 1.0
Zinc 38.3

00016



Nytest environmentcl.

Log In No: 5686

Sample Identification and Results

Sample No: URSBCTEl
Lab Sample ID No: 5686007

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 139
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 5248
Chromium 25.4
Cobalt < 5.0
Copper 186
Iron 305
Lead < 5.0
Magnesium 280
Manganese 9.1
Mercury < 0.1
Nickel ~16.6
Potassium 2965
Selenium < 1.0
Silver < 5.0
Sodium 1047
Thallium < 10.0
Vanadium < 1.0
Zinc 44.6

00017



nytest environmMentcl..

Log In No: 5686

Sample Identification and Results

Sample No: URSBCRAQ6
Lab Sample ID No: 5686008

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 51.4
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 8632
Chromium 6.2
Cobalt < 5.0
Copper 61.4
Iron 103
Lead < 5.0
Magnesium 356.5
Manganese 5.4
Mercury < 0.1
Nickel 6.1
Potassium 3027
Selenium < 1.0
Silver < 5.0
Sodium 640
Thallium < 10.0
Vanadium < 1.0
Zinc 60

00018



nytest environmental .

Sample Identification and Results

Sample No:
Lab Sample

Results in

URSBCAQ1
ID No: 5686009

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
vVanadium
Zinc

Log In No:

5686

Found

AAANANA
[
=N
OO0 0000

00019



nytest environmenic

Sample Identification and Results

Sample No:
Lab Sample

Results in

URSBCAQ7
ID No: 5686010

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Log In No:

5686

AAANANA

inc.

Found

00020



inc.

nytest environmenic

Log In No: 5686

Sample Identification and Results

Sample No: URSBCAQS
Lab Sample ID No: 5686011

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 194
Antimony < 5.0
Arsenic < 1.0
Barium \ 24.7
Beryllium < 1.0
Cadmium < 1.0
Calcium 20530
Chromium 19.2
Cobalt < 5.0
copper 50.0
Iron 336.0
Lead < 5.0
Magnesium 500
Manganese 53.8
Mercury < 0.1
Nickel 14.0
Potassium 2201
Selenium < 1.0
Silver < 5.0
Sodium 1272.0
Thallium < 10.0
Vanadium < 1.0
Zinc 25.3

00021



nytest environmenic

Sample Identification and Results

Sample No:
Lab Sample

Results in

URSBCAQS
ID No: 5686012

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Log In No:

inc.

5686

Found

AAANAA
'—l
H RO
O0O0O00O0

00022



nyfest environmenitall..

Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQ1
Lab Sample ID No: 5686013

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 313
Antimony < 5.0
Arsenic < 1.0
Barium 24.2
Beryllium < 1.0
Cadmium < 1.0
Calcium 19310
Chromium 13.6
Cobalt < 5.0
Copper 89.3
Iron 524.0
Lead 10.5
Magnesium 502
Manganese 34.1
Mercury < 0.1
Nickel -11.0
Potassium 2362
Selenium < 1.0
Silver < 5.0
Sodium 1222
Thallium < 10.0
Vanadium < 1.0
Zinc 24.5

00023



nytest environmentcl.

Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQ2
Lab Sample ID No: 5686014

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 87.2
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 11200
Chromium < 5.0
Cobalt < 5.0
Copper 28.1
Iron 220
Lead 16.6
Magnesium 498
Manganese 13.8
Mercury < 0.1
Nickel < 5.0
Potassium 2820
Selenium < 1.0
Silver ’ < 5.0
Sodium 669
Thallium < 10.0
Vanadium < 1.0
Zinc 71.4

00024



nytest environmenic

Sample Identification and Results

Sample No:
Lab Sample

Results in

URDLCAQS
ID No: 5686015

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
sodium
Thallium
vanadium
Zinc

Log In No:

inc.

5686

Found

AAAANNA
[y
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Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQ3
Lab Sample ID No: 5686016

Results in mg/kg (dry wt. basis): Found

TCL‘Metals

Aluminum 94.0
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 6383
Chromium 28.3
Cobalt < 5.0
Copper 113
Iron 266
Lead < 5.0
Magnesium 418
Manganese 8.4
Mercury < 0.1
Nickel 24.9
Potassium 2840
Selenium < 1.0
Silver < 5.0
Sodium 812
Thallium < 10.0
Vanadium < 1.0
Zinc 53.2

00026



Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQ4
Lab Sample ID No: 5686017

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum < 5.0
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 8423
Chromium 5.5
Cobalt < 5.0
Copper 19.2
Iron 50.5
Lead < 5.0
Magnesium 379
Manganese < 5.0
Mercury < 0.1
Nickel < 5.0
Potassium 3020
Selenium < 1.0
Silver < 5.0
Sodium 922
Thallium < 10.0
vanadium < 1.0
Zinc 40.7

00027



Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQ6
Lab Sample ID No: 5686018

Results in mg/kg (dry wt. basis): Found

TCL Metals

Aluminum 93.3
Antimony < 5.0
Arsenic < 1.0
Barium 22.5
Beryllium < 1.0
Cadmium < 1.0
Calcium 22660
Chromium < 5.0
Cobalt < 5.0
Copper 48.1
Iron 155
Lead 15.9
Magnesium 505
Manganese < 5.0
Mercury < 0.1
Nickel < 5.0
Potassium " 2310
Selenium < 1.0
Silver < 5.0
Sodium 1733
Thallium < 10.0
Vanadium < 1.0
Zinc 25.9

00028



Log In No: 5686

Sample Identification and Results

Sample No: URDLCTE1l
Lab Sample ID No: 5686019

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 254

Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 1088

Chromium 14.2

Cobalt < 5.0
Copper 17.5

Iron < 5.0
Lead 9.2

Magnesium 380

Manganese 17.2

Mercury < 0.1
Nickel 11.4

Potassium 2202

Selenium < 1.0
Silver < 5.0
Sodium 1357

Thallium < 10.0
vanadium < 1.0
Z2inc 28.0

00029



Sample Identification and Results

Sample No: URUOAQ2

Lab Sample ID No: 5686020

Results in mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Log In No:

5686

Found

419
< 5.0

52.6
< 1.0
< 1.0

24900

14.4
< 5.0

115

746
< 5.0

696

50.1
< 0.1

12.6

20680
< 1.0
< 5.0

1740
< 10.0
< 1.0

23.8

00039



Sample Identification and Results

Sample No: URUPAQl
Lab Sample ID No: 5686021

Results in mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Log In No: 5686

Found

2780
< 5.0
2.2
21.6

6218
12.9

13.7
5560

8.8
2040
91.4

12.6
1750

< 5.0
98.2
< 10.0
6.1
36.0

00031



Log In No: 5686

Sample Identification and Results

Sample No: URDLCTE2
Lab Sample ID No: 5686022

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 1630
Antimony < 5.0
Arsenic 1.1
Barium < 10.0
Beryllium < 1.0
Cadmium 1.9
Calcium 3630
Chromium < 5.0
Cobalt < 5.0
Copper 65.8
Iron 2900
Lead < 5.0
Magnesium 1014
Manganese 64.8
Mercury < 0.1
Nickel 21.8
Potassium 1530
Selenium 4.9
Silver < 5.0
Sodium 729
Thallium < 10.0
Vanadium < 1.0
Zinc 123

00032



Log In No: 5686

Sample Identification and Results

Sample No: URDLCTE3
Lab Sample ID No: 5686023

Results in mg/kg (dry wt. basis): Found

TCL Metals

Aluminum <
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
vanadium
Zinc
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Log In No: 5762

Sample Identification and Results

Sample No: ELUT
Lab Sample ID No: 5762001

Results in mg/l: Found
TCL Metals

Aluminum < 0.2
Antimony < 0.05
Arsenic < 0.010
Barium < 0.2
Beryllium < 0.010
Cadmium < 0.010
Calcium 63.7
Chromium < 0.010
Cobalt < 0.05
Copper .036
Iron 5.180
Lead < 0.020
Magnesium 11.43
Manganese .140
Mercury < 0.0002
Nickel < 0.04
Potassium 3.95
Selenium < 0.010
Silver < 0.010
Sodium 18.8
Thallium < 0.05
Vanadium < 0.05
Zinc < 0.020

00034



Log In No: 5686, 5762

Sample Identification and Results

Sample No: TBLK1
Lab Sample ID No: TSBLK

Results in mg/kg: Found

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
vVanadium
Zinc
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Log In No: 5686, 5762

Sample Identification and Results

Sample No: TBLK2
Lab Sample ID No: TWBLK

Results in mg/l: Found

TCL Metals

Aluminum < 0.2

Antimony < 0.05
Arsenic < 0.010
Barium < 0.2

Beryllium < 0.010
Cadmium < 0.010
Calcium < 1.0

Chromium < 0.010
Cobalt < 0.05
Copper < 0.025
Iron < 0.050
Lead < 0.020
Magnesium < 1.0

Manganese < 0.01s
Mercury < 0.0002
Nickel < 0.04
Potassium < 1.0

Selenium < 0.010
Silver < 0.010
Sodium < 1.0

Thallium < 0.05
Vanadium < 0.05
Zinc < 0.020

00036



Nyfest environmental.

QC / QA REPORT

Client: DVIRKA & BARTILUCCI Log In No.: 5686, 5762
Date Received: 8/17/90
[ T Duplicate I -_Spik;;=—-—_===============
Parameter(s) | |Sample| Sample Percent| {Spike |Sample|Sample|Percent Blank
Value Value RPD Level {Value |Value |Recovery mg/l
L o ppm ppm ppm __ng EgT L
Silver < 5.0 < 5.0 NC .050 |[< 5.0 .044 88.0 < 0.010
Arsenic < 1.0 < 1.0 NC .200 (< 1.0 .240 120 < 0.010
Beryllium < 1.0 < 1.0 NC .050 |< 1.0 .055 110 < 0.010
Cadmium < 1.0 < 1.0 NC .050 [< 1.0 .047 94.0 < 0.010
Chromium < 5.0 < 5.0 NC .200 {< 5.0 .271 135.5 < 0.010
Copper < 5.0 < 5.0 NC .250 < 5.0 .284 113.86 < 0.025
Mercury < 0.1 < 0.1 NC 1.0 < 0.1 1.0 100.0 < 0.0002
Nickel < 5.0 < 5.0 NC .500 |< 5.0 .601 120.2 < 0.040
Lead < 5.0 < 5.0 NC .500 |< 5.0 .583 116.6 < 0.020
Antimony < 5.0 < 5.0 NC .500 |< 5.0 .511 102.2 < 0.050
Selenium < 1.0 < 1.0 NC .100 (< 1.0 .053 53.0 < 0.010
Thallium < 10.0} < 10.0 NC 5.0 < 10.0|< 10.0 0 < 0.050
Zinc .551 .550 0.18 .500 .551 1.59 207.8 < 0.020

00037



Nytest environmMenidl..

QC / QA REPORT

Client: DVIRKA & BARTILUCCI Log In No.: 5686,
Date Received: 8/17/90
T T seikea |||
Parameter(s)| |Sample Sample Percent| |Spike |Sample |Sample|Percent Blank
Value Value RPD Level Value |Value |Recovery mg/1l
. o ppm PPT___ ppm ppm ppm L L
Silver < 5.0 < 5.0 NC .050 < 5.0 039 78 < 0.010
Arsenic < 1.0 < 1.0 NC .200 < 1.0 .240 120 < 0.010
Beryllium < 1.0 < 1.0 NC .050 < 1.0 .053 106 < 0.010
Cadmium < 1.0 < 1.0 NC .050 < 1.0 .039 78 < 0.010
Chromium .192 .188 2.11 .200 .192 .372 90 < 0.010
Copper .500 .284 55.1 .50 .500 .744 97.6 < 0.025
Mercury <0.0002| <0.0002 NC 0.001 {<0.0002{0.001 100.0 < 0.0002
Nickel .140 .126 10.5 .500 .140 .630 98 . < 0.040
Lead < 5.0 < 5.0 NC .500 < 5.0 .487 97.4 < 0.020
Antimony < 5.0 < 5.0 NC .500 < 5.0 .486 97.2 < 0.050
Selenium < 1.0 < 5.0 NC .100 < 1.0 .120 120 < 0.010
Thallium < 10.0 < 5.0 NC 5.0 < 10.0 |< 10.0 o) < 0.050
Zinc .253 .273 7.6 .500 .253 2.41 431 < 0.020

00038
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

Nytest environmenta

November 13, 1990

Y

EmEm O “
" i

—— "“““l

Dvirka & Bartilucci
6800 Jericho Tpke { NOV 16 1990
Syosset, N.Y. 11791 r

"“._JL__'J ' L__

DVIRKA & BARTLUSTY

Atténtion: Ed Santoro
Subject : NEI Login #'s 5762, 5686

Dear Ed:

With reference to the subject matter, enclosed please find
corrected page (s)

15, 20, 22, 25, 28, 33, Cover Page

We apologize for this inconvenience. If you have any
questions, please do not hesitate to contact me.

Very truly yours,
Nytest Egvironmental Inc.

(/Qaw&_ %,2/

Remo Gigante
Exec. VP

RG:gd
Enc.

pox 1518 060 seaview bivd., port washington, ny 11050 o (516) 625-5500



TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

Nytest environmMmental .

Project No.: 9017236
Log in No. : 5686, 5762
P.0. No. : Pending
Date :September 28, 1990

Revised : November 13,1990

ANALYTICAL DATA REPORT
PACKAGE FOR

Dvirka & Bartilucci

6800 Jericho Turnpike

Syosset, NY 11791

ATTN: Ed Santoro
REF: Union Road, Project No.935

SAMPLE LABORATORY SAMPLE

IDENTIFICATION NUMBER MATRIX

SEE NEXT PAGE

WE CERTIFY THAT THIS REPORT IS A
TRUE REPORT OF RESULTS OBTAINED
FROM OUR TESTS OF THIS MATERIAL.

REPORT PREPARED BY:
PARAG K. SHAH, Ph. D.
ORGANIC LAB. MANAGER |

RESPECTFULLY SUBMITTED,
NYTEST ENVIRONMENTAL INC.

DOUGLAS SHEELEY
LABORATORY DIRECTOR %

REMO GIGANTE
EXECUTIVE V.P

pd

Report on sample(s) furnished by client applies to samople(s). Report on sample(s) obtained by us applies only to lot sampiled. Information
contained heremn is not 1o be used for reproduction except by special permission. Sample(s) will be retained for thirty days maximum after date of
report uniess specifically requested otherwise by client. in the event that there are portions or parts of sample(s) remaining after Nytest has
compieted the required tests, Nytest shail have the option of returning such sampie(s) to the client at the client's expense.

A = 4 ~+ 4 4 4 < 1 T T

box 1518 a 60 seaview bivd., port washington, ny 14050 o (516) 625-5500



nytest environmental .

Log In No: 5686

Sample Identification and Results

Sample No: URSBCRQ4
Lab Sample ID No: 5686005

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 45.4
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 11670
Chromium < 5.0
Cobalt < 5.0
Copper < 5.0
Iron 91.
Lead < 5.0
Magnesium 418.7
Manganese 7.4
Mercury 1.0
Nickel < 5.0
Potassium 3127
Selenium < 1.0
Silver < 5.0
Sodium 757
Thallium < 10.0
Vvanadium < 1.0
Zinc 55.1

00015



Nytest environMento

Sample Identification and Results

Sample No:
Lab Sample

Results in

URSBCAQ7?
ID No: 5686010

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vvanadium
Zinc

Log In No:

inc

5686

Found

AANANANA
[y
PP O
.
0OO0OO0O0O0
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nytest environmenta

Sample Identification and Results

Sample No:
Lab Sample

Results in

URSBCRQS
ID No: 5686012

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
- Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
vVanadium
Zinc

Log In No:

inc

5686

Found

AANAAA
(Y
R o

00022



Nytest environmMenicl..

Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQS
Lab Sample ID No: 5686015

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 53.8

Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 6450

Chromium 24.9

Cobalt < 5.0
Copper 720.0
Iron 180

Lead < 5.0
Magnesium 361

Manganese 8.8

Mercury < 0.1
Nickel 17.1

Potassium 2950

Selenium < 1.0
Silver < 5.0
Sodium 714

Thallium < 10.0
Vvanadium < 1.0
Zinc §2.5

00025



nytest environmental.

Log In No: 5686

Sample Identification and Results

Sample No: URDLCRQ6
Lab Sample ID No: 5686018

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 93.3
Antimony < 5.0
Arsenic < 1.0
Barium 22.5
Beryllium < 1.0
Cadmium < 1.0
Calcium 22660
Chromium < 5.0
Cobalt < 5.0
Copper 48.1
Iron 155
Lead 15.9
Magnesium 50.5
Manganese < 5.0
Mercury < 0.1
Nickel < 5.0
Potassium 2310
Selenium < 1.0
Silver < 5.0
Sodium 1733
Thallium < 10.0
vVanadium < 1.0
Zinc 25.9

00028



Nytest environmMental .

Log In No: 5686

Sample Identification and Resgults

Sample No: URDLCTE3
Lab Sample ID No: 5686023

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 1600

Antimony < 5.0
Arsenic 1.1

Barium 11.2

Beryllium < 1.0
Cadmium 1.7

Calcium 2700

Chromium 29.3

Cobalt < 5.0
Copper 69.1

Iron 2600

Lead 22.7

Magnesium 878

Manganese 58.9

Mercury < 0.1
Nickel 19.7

Potassium 1600

Selenium 4.1

Silver ’ < 5.0
Sodium 6660

Thallium < 5.0
Vanadium 3.3

Zinc 107

00033
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

Nytest environMental..

ATTN:
REF:

SAMPLE
IDENTIFICATION

REPORT PREPARED BY:
PARAG K. SHAH, Ph. D.
ORGANIC LAB. MANAGER

DOUGLAS SHEELEY
LABORATORY DIRECTOR

pd

ANALYTICAL DATA REPORT
PACKAGE FOR

Dvirka & Bartilucci

6800 Jericho Turnpike

Syosset, NY 11791

Ed Santoro

Union Road, Project No.935

LABORATORY
NUMBER

SEE NEXT PAGE

Project No.: 9017236

Log in No. : 5686, 5762

P.0. No. : Pending

Date :September 28, 1990
Revised : Noveaember 13,1990
SAMPLE
MATRIX

WE CERTIFY THAT THIS REPORT IS A
TRUE REPORT OF RESULTS OBTAINED
FROM OUR TESTS OF THIS MATERIAL.

RESPECTFULLY SUBMITTED,
NYTEST ENVIRONMENTAL INC.

/

REMO GIGANTE
EXECUTIVE V.P

Report on sample(s) furnished by client applies to sampie(s). Report on sampie(s) obtained by us applies only to lot sampled. Information
contained herein is not 10 be used for reproduction except by special permission. Sample(s) will be retained for thirty days maximum after date of
report uniess specifically requested otherwise by client. in the event that there are portions or parts of sample(s) remaining after Nytest has
compieted the required tests, Nytest shail have the option of returning such sampie(s) to the client at the client's expense.

box 1518 o 60 seaview bivd., port washington, ny 11050 o (516) 625-5500




Nytest environmental .

Log In No: 5686

Sample Identification and Results

Sample No: URSBCAQ4
Lab Sample ID No: 5686005

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 45.4
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 11670
Chromium < 5.0
Cobalt < 5.0
Copper < 5.0
Iron 91.
Lead < 5.0
Magnesium 418.7
Manganese 7.4
Mercury 1.0
Nickel < 5.0
Potassium 3127
Selenium < 1.0
Silver < 5.0
Sodium 757
Thallium < 10.0
vVanadium < 1.0
Zinc 55.1

00015



Nyfest enviroNMental .«

Log In No: 5686

Sample Identification and Results

Sample No: URSBCAQ7
Lab Sample ID No: 5686010

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 21.3

Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 6612

Chromium 7.40

Cobalt < 5,0
Copper 97.1

Iron 70.6

Lead < 5.0
Magnesium 354

Manganese < 5.0
Mercury < 0.1
Nickel 6.2

Potassium 3240

Selenium < 1.0
Silver < 5.0
Sodium 654

Thallium < 10.0
Vanadium < 1.0
Zinc 50.1

00020



Nytest environmMentcl.

Log In No: 5686

Sample Identification and Results

Sample No: URSBCAQS
Lab Sample ID No: 5686012

Results in mg/kg (dry wt. basis): Found
TCL Metals
Aluminum 20.1
Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 17620
Chromium , 11.7
Cobalt < 5.0
Copper 36.3
Iron 75.9
Lead < 5.0
Magnesium 560
- Manganese < 5.0
Mercury < 0.1
Nickel 8.6
Potassium 3050
Selenium < 1.0
Silver < 5.0
Sodium 860
Thallium < 10.0
Vanadium < 1.0
Zinc 39.2

00022



Nytest environMental.

Log In No: 5686

Sample Identification and Results

Sample No: URDLCAQS
Lab Sample ID No: 5686015

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 53.8

Antimony < 5.0
Arsenic < 1.0
Barium < 10.0
Beryllium < 1.0
Cadmium < 1.0
Calcium 6450

Chromium 24.9

Cobalt < 5.0
Copper 720.0
Iron 180

Lead < 5.0
Magnesium 361

Manganese 8.8

Mercury < 0.1
Nickel 17.1

Potassium 2950

Selenium < 1.0
Silver < 5.0
Sodium 714

Thallium < 10.0
vVanadium < 1.0
Zinc 52.5

00025



nytest environmental.

Log In No: 5686

Sample Identification and Results

Sample No: URDLCRAQ6
Lab Sample ID No: 5686018

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 93.3
Antimony < 5.0
Arsenic < 1.0
Barium 22.5
Beryllium < 1.0
Cadmium < 1.0
Calcium 22660
Chromium < 5.0
Cobalt < 5.0
Copper 48.1
Iron 155
Lead 15.9
Magnesium 50.5
Manganese < 5.0
Mercury < 0.1
Nickel < 5.0
Potassium 2310
Selenium < 1.0
Silver < 5.0
Sodium 1733
Thallium < 10.0
Vanadium < 1.0
Zinc 25.9

00028



nytest envirionmMental .

Log In No: 5686

Sample Identification and Results

Sample No: URDLCTE3
Lab Sample ID No: 5686023

Results in mg/kg (dry wt. basis): Found
TCL Metals

Aluminum 1600
Antimony < 5.0
Arsenic 1.1
Barium 11.2
Beryllium < 1.0
Cadmium 1.7
Calcium 2700
Chromium 29.3
Cobalt < 5.0
Copper 69.1
Iron 2600
Lead 22.7
Magnesium 878
Manganese 58.9
Mercury < 0.1
Nickel 19.7
Potassium 1600
Selenium 4.1
Silver ' < 5.0
Sodium 6660
Thallium < 5.0
Vanadium 3.3
Zinc 107

00033



TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

InC.

Nytest environmenta

December 5, 1990

Dvirka & Bartilucci
6800 Jericho Tpke.
Syosset, N.Y. 11791

Attention: Ed4 Santoro
Subject : NEI Login #'s 5686/5782, 5902

Dear Mr. Santoro:

Enclosed please find revised Page 28 (Report Login #'s
5686/5782).

With reference to Login #5906, the detection 1limit for
samples FHC-2 and FHC-3A were doubled because only 0.5 grams
could be digested.

If you have any questions, please do not hesitate to call me.

Very truly yours,

Nytest Environmental Inc.
ﬁ%%%bﬂg>é?%é?hp°°7éz

Remo Gigante
Exec. VP

RG:gd
Encs.

box 1518 o 60 seaview bivd., port washington, ny 11080 o (516) 625-5500




Nytest environmenta

Sample Identification and Results

Sample No:
Lab Sample

Results in

URDLCAQ6
ID No: 5686018

mg/kg (dry wt. basis):

TCL Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Log In No:

inc

5686

Found

5.0
48.1
155
15.9

505

<
<

50.5
0.1
5.0

2310
1.0
5.0

1733

10.0
1.0
25.9
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TOTAL ANALYTICAL SERVICES FOR A SAFE ENVIRONMENT

nytest environMental -

Project No.: 9017236
Log in No. : 5806
P.0. No. : Pending
Date :September 28, 1990
ANALYTICAL DATA REPORT
PACKAGE FOR
Dvirka & Bartilucci
6800 Jericho Turnpike
Syosset, NY 11791
ATTN: Ed Santoro
REF: Union Road, Project No.935
SAMPLE LABORATORY SAMPLE
IDENTIFICATION NUMBER MATRIX
SEE NEXT PAGE
REPORT PREPARED BY: WE CERTIFY THAT THIS REPORT IS A
PARAG K. SHAH, Ph. D. TRUE REPORT OF RESULTS OBTAINED
ORGANIC LAB. MANAGER FROM OUR TESTS OF THIS MATERIAL.
RESPECTFULLY SUBMITTED,
NYTEST ENVIRON TAL INC.
DOUGLAS SHEELEY )
LABORATORY DIRECTOR %
REMO GIGANTE
. EXECUTIVE V.P
pd
Hopoq on sam_plg(s) furnished by client applies to sampie(s). Report on sample(s) obtained by us applies only to lot sampied. Information
contained herein ns_qol 1o be used for reproduction except by special permission. Sample(s) will be retained for thirty days maximum after date of
report uniess specifically requested otherwise by client. in the event that there are portions or parts- of sample(s) remaining after Nytest has
compieted the required tests, Nytest shail have the option of returning such sampie(s) to the client at the client's expense.

box 1518 o 60 seaview bivd., port washington, ny 11050 o (516) 625-5500
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OBJECTIVE:

This test was designed to provide tissue for determination of
biocaccumulation potential from test sediment by two organisms;
Procambarus clarkii and Pimephales promelas. The crayfish, P.
clarkii is typical of freshwater benthic organisms living in direct
contact with the sediment, thus representing a high risk organism
if sediments contain hydrophobic compounds. The fathead minnow,
P. promelas, is typical of freshwater pelagic organisms, living
above the sediments, and thus represents a high risk organism only
if sediments contain compounds which are not highly hydrophobic.
Both are hardy animals which are not expected to show acute
toxicity except to grossly contaminated sediments.

METHODS:

An aliquot of test sample was placed in each of five replicate
ten gallon aquaria to give a final depth of approximately 30 mm of
substrate. Five control tanks were also prepared using material
collected from Spruce Run Reservoir, in Clinton, New Jersey. No
contamination was expected in this sediment. An identical scenario
was prepared for each species.

Flow through conditions were provided by means of a set of
twenty metering pumps, calibrated to deliver six tank turnovers per
day. Certified clean well water from Pennsylvania-American Water
Co., Yardley, PA was used as a dilution water source. Organisms
-were fed ad libitum on a diet of crushed Tetra Min flakes.
Organisms were exposed fpr ten days.

Temperature, dissolved oxygen, pH, and conductivity were
monitored daily in each chamber. Temperature was maintained at 20
+/- 2° Cc., and dissolved oxygen was maintained at or near
saturation using a forced air circulation system.

Organisms were acclimated to dilution water through partial
exchanges over 24 hours. Organisms were randomly added to test
chambers. The acute effect of the ten day exposure to test
sediment was compared to controls using T-tests. Significant
differences were limited to a p < 0.05.
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RESUILTS:
Number of Surviving Organisms After 10 Day Exposure
P. clarkii | P. promelas

Control 1. 12 20

2. 16

3. 15 19

4. 15 20

5. 16 14
Mean T14.8 T18.3%
Test 1. 15 : 19

2. 18 20

3. 15 20

4. .17 19

5. 17 19
Mean ——IETZ— __IETZ_

* n = 4 replicates, see discussion
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Ranges of Water Quality In Exposure Chambers

Temp (C)

19.0-21.0
19.0-21.0
19.0-21.0
19.0-21.0
15.0-21.0

19.0-20.5
19.0-20.5
15.0-20.5
18.0-21.0
18.0-21.0

of Pimephales promelas

Conduct.

—— — — " YD T W T = T " W T W T i = —— = Y A T - — . — — o —— Y — > S - - —— —— i Ran =

350-375
355-16500%*
350-1150%*
350-600
350-375

350-385
350-380
350-~390
355-400
355-390

Ranges of Water Quality In Exposure Chambers

Temp (C)

19.0-21.0
19.0-21.0
19.0-21.0

19.5-21.0
19.0-21.0
193.0-21.0
18.0-21.0
19.0-21.0

DO (ppm)

of Procambarus clarkii

Conduct.

- ——— — —— - D - S T - - — —— S —— — - —— — A — — ————— ] — G . — i —— —

340-400
345-400
350-400
330-3%0
350-390

360-450
350-410
360-1150%*
360-420
360-420

system.

* Fluctuation due to a clean saltwater leak near test system.
Explanation in discussion.

Fluctuation due to a clean saltwater leak near test
Explanation in discussion.
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DISCUSSION

No significant differences in survival between test and
control samples were found for either species tested.

Control animals in fathead chamber two are not representative
of all other control fish due to an inadvertent leak of clean
saltwater into the exposure chamber. This leak was corrected, but
not socon enough to prevent the loss of 65 percent of organisms in
that chanber.

Survival of crayfish averaged 74 percent in the control
chambers, 82 percent in the test chamber. These results are not
significantly different from each other. The low survival was
caused by cannibalism of freshly molted organisms by other
crayfish. This is not expected to influence the results of the

biocaccumulation analysis.
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"SOLID PHASE”
Acclimation Starting Dates_ Exposure Starting Date: 5i7é25</e?4‘ Depuration Starting Date: 527C7 £ ™
LIVE COUNT
P. clarki P. promeias
Repl| a1 a2 a3 0 10 dt at 82 a3 0 10 d1
Control | A 20 | 20 | D— Qe Ao 1290
8 201 70 11k v | 2o | 7
¢ 20|20 |5 2v |20 | |°
> g2olz2p |15 20 | 820 120
€ 20120 [ lb | - - 20 |20 11
Test Sed.! A 20 | 20 l'_S/ ) ap | a0 ﬁ
8 20 | 20 | 1R 20 |20 1o
¢ 20|l 0015 20 120 (20
° 2o | 20 |17 2o 1z2e |19
; g0 {20 | 7 20 | Zo | |13
Test Sed.| A
B
¢
0
€
* . v/ v . v L/ -
Initials %) | 5l) 5™ S0 50 |4

* Check here to indicate "nothing unusual observed” except for any replicates described below

Qb s ! RC/A/'k: oace less actve L st Sedimen+ thao

Notes:

Vo loatrol sdiweet. ZF P fromylas - N0 obscua byn <

Ao, 4> Auch ity o F doeter Sqmgpk s, pa 4
Da‘/},‘ Sam ¢ a4 J“\{ Z. <

00“/6_1 2 Deadl Q 10 o«e\a_; Pempued Frem Canted 5 OO,

Qsht‘du')\\ Q vy Trom Tetnead Cowlea\ T oo elax,wk
acV~ N0 (,T&\‘Fiﬁ\r\.‘Te.sT:tt\ ‘

DM T 13 Deap P.premeladss |0 JorTROL &5 CONDUCTIV VY
OF l'7,ooo,umhos/¢m,1)og T SALTWATER, CORTAMIATION FROM —>
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ANOTHER oHamBer O RACK Anove TEST, LEAL o
CLEAS, SALTWEATER. DISCOVERED AXD REPAIRED MHoldEVER
. J . : ) X . — ‘ - ’

HF COMTROL. 22 CHAMBER (INVALIDATED AS OF  THI1S
date. Sl

Day T - Nupo %Z\O/("- T, /:?/q-ﬂcnzc/dd tiw. Conred 2 a Qpaeon
| "o o cond Reokihy S99 Y,
Day 9

DA‘/} 10
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—— AT
w -ting Date: F~IN-40 Starting Time: §t'.’70‘<f\
u TEMPERATURE
Exposure Condition  Replicate
_ o | 1 | 23| 4|55 | 6| 7| 8] 9] 10
| A iGolm sl o000 07 1900 1100 11951308 a0, 0lz00
" el 8. |65 |20l ae koo L6TQ 1200 19.¢ oS s efis.5
S C- 8.0 119500 (200 1010\ 01200 119 0 $100.6 1.5
- 1140175100 200 bnS 11LAL951(4C [0 Plae.d4.s
- E- 114,01 /951M5 Rop ka5 Qn 1195192 18001195 |13
s s las lesoo s i 00119508 |y olias
- _ B- A0 19.51i%s 0.0, /fl;?/} a5 |19¢e 10,5 |20.0(/9. 5
-  SEDIMENT ¢ 1140 50"54 A5 NS RN 19514 150.0120.C1 /9.5
o 1140 195 | B 0S5 I AlL0.0 119¢ 120.0 130,017
- A_ .. o lesTrshus shinloolle |20 lg0.0|/0
NOTES: In_iﬁals W /gf_?L?FZ/TO%ﬁ M%Z’) b4 61/0 S0 &z

00045



Nytest environmMmenic

. Crganism: —D C ,CL’P’ zét_

< -72d.-9p

arting Date:

Inc.

Starting Time: S ' 20 =

DISSOLVED OXYGEN

Exposure Condition Replicate
Q 1 2 3 A 5 6 7 8 9 1C
A 50\ 93 ze 22 (2 170l ] led |6.4173
CONTROL - 192167170124 7,é D) 176175 Ll |67 17¢
SEDIMENT - 82175 172177 0] —7/ﬂ 19177 16,8 171 76
0 |29 64 7.1 129 DA17.0174 179 6.6 6.7 173
e 82 71176 28 14Z DN 1.6 172716.817.0 |76
s 623 L 125127129 178 79 Lo | T2175
. 8. 177166 1571810014 0169169 (b2 lb2]z.
SEDIMENT 7566 9 122 D0 155160 73/ L2l 7175
0. 78N L4 12212464 LEM 78 155 1.0l 77
= | Slev 70 12210800 1682¢ |6.0]53023
orzs: wiviais|5q | 7] g5 05 | ] 0D A 9i015C sy

QU/Lrjf Toceecit d aic o Tes+ cedslratfe A Z£F

—_
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-3am'sm;- 0 VNI a,\&‘;

inc.

00047

-
ting Date: %_Q . =90 Starting Time: “T‘,?‘)O Q\"’\
~ coosure Condition  Replicate TEHPERATLRE
o | 1l 2] 3|4 s| el 7] e]| 9| 10
- a- 1190 gdias lanelasie iesig5 a0l ims
- CONTROL B- 9.0 1 1e.5020- 0.0 bﬁx? L?\ 0 1.5~ /‘/'-5/‘310,0 j4.57 [.¢
SEDIMENT ¢ A.0 lir<1 A5 00 %\Cll\ﬂ 15.519¢ \an.0ljg $11a.5
M N - 4.0 f‘:":ﬂﬁ,e”ao“o e 172.519¢ s 0 iG.<| 9.5
= 19,01 @51 lo00 ROSBID /25119. | 20019510
) A 80 a5l slhen 2250051 9518 5" 120.510 n s
- resT 8. 15,0 /85 s |l 0T ha a5 5 Tae.slann | s
SEDIMENT © 4.0 1195198 b@«@ bf‘ﬁgﬁ; 1001192 50.500 Al A5
- > 1180 11740 210 005 b33 1 l30.0119.2 130 Slpo,0) 1257
- e 9.0 1175 20 boﬁ ’_“,.TIQJ.O 2001099 50,5 2p0) 1.5
ores: i [y 227 55 P e los 156 190508
- DCL\// )=\ deadd \D.?ro wolcy e vpuech  Triman N5 }yv-
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-anism: P C‘/Q//f)/
s-t'arting Date: g/ﬂ//?ﬂ Starting Time: <./ 30 ol
pH
Exposure Condition Remlicate
hand 0 1 2 3 4 5 6 7 8 9 10
- a7 15 lng |2y (757175 176 |76 17.5 17,5113
s. |20]9.¢|ns|74 175125 11674 17217534
= SEDIMENT e |71 7‘4 76 25|78 7”( 7.8 7/ 75176102
0. (71 |q6 |76 |75 25 DS |78 174 |74 | Tkl 74
- e. |7 /1721761757 72s125 127 75 124 [ 7,61 78
- A |72 7.5 176 o5 |75 :75 77176125 |7.8 |14
resT 8. |/ 2|77 YA 7.5 75" 7/§ 7.7 4( 75 17.9 |74
- c. (224 176 1757175 125 116 |75 175 17,9171
SED IMENT : —
0. 179 w6 [7¢ 1757|727 194717.9 7€ 17.512.7174
- . |77 76 796 |27 7o D5 17.717¢ 17.517. 71743
- s et SO | LT e s 1105 156 15015012
) /
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Organism: P C]\qf k,/

Starting Date: 24 Ava 90 Starting Time: S13C

Conductivity
Exposure Conditicn Replicate
- o 1 2 3 4 5 6 7 8 9
A 1330 3o 370 348735571370 1380 39C | 9o | 3,301 3s
CONTROL B 1225 |35 575 1350 190 575 | 3657142 1390 3751 3:
SED IMENT ¢ 3% 2y 375 1359 2370 13651400350 | 251 3
| 350155, %5 |352|T 3139513651379 350 | 3.6 |55

5| B2\ 35e5 | 365197¢ | 38 L0l 5

m

(G2

N
wilo
N\

A 4151375 |399 370 J90 .354 370 45“@390 370 | 3¢

o 8. |3€0|570 |320 37 |55 3%y |365141 |350 |370 |35
N C. |sce|iwd| 5o 72’573?)”553" 1000|1390 1370 | 3¢
0. | 3EC 375 1388 378 3555551390 2o 1330 |27A |5¢

= | 3850575730 |37 P 5 Be5 1370 1422 |35 1370 Is¢

e, tnitials | DL |z ,z_-.zfc’y? %, CQ/TT@ G 140 j;{xQ&ﬁ

/ *S DY,

QUA{‘(,' 75//"(4/ '7//)\/00/44 ,/40,(." 7‘/’6'/»" (‘0‘1’Lf"/ Y a5
. Contrr] weoleate ¢ 2 F
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™ anism: ~ ﬂrOm/J./Gj

nc.

-~ rting Date: K -2d-Fn Starting Time:“—:;i-::yg-\—~
DISSOLVED OXYGEN
w cymosure Condition Replicate
0 1 2 3 4 5 6 7 8 9 10
- A 128 |galu DK B3 105 1al 12217.619.013/1
- coufROL 5. |78 %, 2 R M L/rr?? 25 161 187 18,0 18,2181
SEDIMENT ¢ |50 153 357@ ‘/7%/ 7183 £ 19.019.218.1
- o. (81 loslge ¢ 189 D laa 508015002
e 174 g, 9478 154 105 184 1557 1g.0 9,243
- r |74 177 .7 BsTIg) 122180166 1.9 176179
_ e s. \£0 18,/ |94 08192 0.0185 7T 17418218
N e. (80 0s,1 183122194 (2418415160 18,1 12
- o 0. 150 o ke 1Y 1S 183195 190 18,212
= |80 19 k3 Do 9.4 2.4 183 ¢ 1.9 1.2 ls.c
- micials |G |Z=H =2 50 N C;@ 5G 40150 b
- A— 72
Pl 1 =53
- , =B -
0~ %
- - 2
- \esn //\:iZ?"
é~§g
B %'7%3:;5—1'\
00050
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ganism: P p)’On’Ja/aj

®.arting Date: f/ZV_/‘?O Starting Time: S .30 D
- -
Exposure Condition Renlicate
- 0 1 2 3 4 5 6 7 8 9 1C
A 2] o5 ng 27 175706 178175 | 7,417 81
T e 8. | 7119576 1271757120127 177 175177184
- SEDIMENT c. | 22115 96|76 26126177152 19.5 17! 81
0. |22 |96 74176176 2.4 11.712717.517.8 |8
- 2 |72 06 |76 7617 EAL|77172717.517.8 |83
A N2 96 1971726 75 VL7712 7 | 7.6(1.7 (80
- . s. (72477 97176 72¢ b2 727177 170177 |8
- SED IMENT . 2417117176176 1221 77175 17,617.% lg
. 125 177901271722 b2177 175 2. |73 s
- E. |78 |77\ 79\ 27 {7/ 272117172719 4,17.8181
- o mieists (S5 (Al A Se T 0B be |5 |SOF
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- Nism: :).p'f’/‘Ome/Q‘J

starting Date: «9\4 AQG Cto Starting Time: 530
Conductivity
Ixposure Condition Renlicate .

0 1 2 3 4 5 6 7 8 9 10
- A (150 s ls 1860 |320375 13601396 | 370|300 | 35¢
CONTROL 3. |3u0 I3 345 360 ISX 3701370 2% i 0 1370 |355
- SEDIMENT € 50 ‘5@” w5 |36c 3721374 3@/[”5,0\» 370120\ 350
3 0. {350 |30 | =69 B2 3701360 1690 1370 1Bleg| 350
E. 355 b70 =<~c J 60 77c 370 1360 I 370130 35¢
- A. 13801375 {370 370|975 Bga 37OB§)’ 330 |2Lc |35
resT 5. | 575 |57 |390 13729 7 138 1365 157 1270\ 3100557
B SED IMENT ¢ | 390|570 [570 187 37}/‘5@9 3651377 | 375 |30l 350
_ 0. |30 370 1370 7o 32{17gc 390 Hoo | 339 %bC=?f:
e 370 |50k 77e B2 1380 1365 127 31513001555

ia Jor P 2
R minste | )] ezle =l s Poe] Blo@ 159 10 130 V
*gaﬁi—m/dos, s Doa Aumo mtr taxl “"‘&MA/JM,(_O,("’ 2hovss G
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TEST ORGANTISHM TRANSPORTATTON

o8 3 (2200 ~ 'QA/QC ‘5?1\17

-
Cata: 57‘-)('{/0)() . Investigatar: D KTUMAO
J

@ mcobile, or satallite (circle 1)

Test Species: / Clankis

Total number of organisas acslimatad: _ 2

A. Organisms

1. culture (Tank & Log #): 5L fi%j; Q{)—O;@;}ﬁ

2. DProcured from: _—

3. Age: —_—

B. Helding Water

s C~—
p! Temperatursa: QJ.S_

- .

—

2. Salinity:

* Notes: C f :

C. Destination

1. Labecratery arzival dates/time: (? -4 - (20 Si00p~
2. Arrival holding watar tamperature: AP S °&—

3. Acclimation watar tamperaturs: Al /‘4

4. Acclimaticn watar salinity: A}'//‘,'/

* Notas: /

D. Acclimatien

1
1. Holding watar volume (1 gal=3.8L): S0 /4‘/

2. Ac::limation chamber volume: /U /J

/ .
3. Acclimation began (date & time): '/l:’/fq

4. Changeaver rate (ml/minutz) (2 drops=1lml): ,Wd
{

r=r

5, Acclimation ended (date & time): /\)l/'}
~ /
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LABORATORY SAMPLE TYPE OF
NUMBER IDENTIFICATION SAMPLE

5906001 CF T-1 Miscell.
5906002 CF T-2 Miscell.
5906003 CF T-3A Miscell.
5906004 CF T-3B Miscell.
5906005 CF T-3C Miscell.
5906006 CF T-4 Miscell.
5906007 CF T-5 Miscell.
5906008 CF C-1 Miscell.
5906009 CF C-2 Miscell.
5906010 CF C-3A Miscell.
5906011 CF C-3B Miscell.
5906012 CF C-3C Miscell.
5906013 CF C-4 Miscell.
5906014 CF C-5 Miscell.
5906015 FH T-1 Miscell.
5906016 FH T-2 Miscell.
5906017 FH T-3A Miscell.
5906018 FH T-3B Miscell.
5906019 FH T-3C Miscell.
5906020 FH T-4 Miscell.
5906021 FH T-5 Miscell.
5906022 FH C-1 Miscell.
5906023 FH C-2 Miscell.
5906024 FH C-3A Miscell.
5906025 FH C-3B Miscell.
5906026 FH C-3C Miscell.
5906027 FH C-4 Miscell.
5906028 FH C-5 Miscell.
5906029 PRETEST FH-1 Miscell.
5906030 PRETEST FH-2 Miscell.
5906031 PRETEST FH-3 Miscell.
5906032 PRETEST CF-1 Miscell.
5906033 PRETEST CF-2 Miscell.
5906034 PRETEST CF-3 Miscell.
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CHAIN OF CUSTODY RECORD

Dm'\euj’f * 93 O D

FA&LITY/LOCATION: METHOD OF SHIPMENT: FEQ-X
TO  Nytesb
. FROM
AQV\C\ &wa 4 T ALY
sAMPLING AND L NALYSES AUTHORIZED BY: DATE:
Not A%l.m“e_ 9 [+7 /40
SAMPLE | SAMPLING LOCATION SAMPLE TYPE|# OF ANALYSES
# AND DESCRIPTION |DATE|TIME|C[G|[ SOLID |CONT.| REQUIRED
1 P fro—
1-£ C_m{h/ll. (<t e <
| pm— -
i-& |¢ m{ﬁxL Cavvol [Tiadre— g
g
..L":. E‘t l\&‘cl ] ?J}’ [ AN, S <
/
L-< Fa thes Coutnl [Traiie Ky
E}Leod D(Aed {adli— s TN
Cf(}\’/ RAL Dr?{f&" AR J.—
SAMPLE COLLECTED BY: EXACT SAMPLING LOCATION:
smgzgfaitr’\mmsnm BY: p%PLE CEIVED BY: 17'1'1-: Txgg
[
N G Ao trendeo 78 |10
\S}MPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED BY: SAMPLE RECEIVED BY: DATE | TIME
SAMPLE RELINQUISHED AFTER |ANALYZED SAMPLE RECEIVED BY:
ANALYSES: DATE | TIME
SAMPLE DESCRIPTION: 4 OF CONTAINERS:
rory NQ 3084 AQUA SURVEY, INC.
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nytest environmental..

METHODOLOGY SUMMARY

AOUEOUS METHODOLOGIES:

BNA, Pesticides/PCB's Extraction
AA/ICP Sample Preparation

Furnace Sample Preparation

Mercury Sample Preparation

Hexavalent Chromium Sample Preparation
Clean-Up

Oorganochlorine Pesticides and PCB's
by Gas Chromatography

Herbicides by Gas Chromatography
purgeable Organics by GC/MS
Base/Neutral, Acids by GC/MS
2,3,7,8-TCDD by GC/MS

BTEX

NON-AQUEQUS METHODOLOGIES:

BNA, Pesticides/PCB's Extraction
AA/ICP Sample Preparation
Furnace Sample Preparation
Mercury Sample Preparation
Clean-Up .

cas Chromatography/Mass Spectrometry:

Purgeable Organics

Base/Neutral and Acid Extractables
Oorganophosphorous Pesticides
organochlorine Pesticides and PCB's
by Gas Chromatography

BTEX

200.7
200.0
245.1
218.5

REF 2 REF 3
3510
3610/3640
608
362
624
625
613/625
602
3550
3050
3020/3030/3050
7471
3610/3640
8240
8270
8140 _
8080
8020

00003



nytest environmental.

METHODOLOGY SUMMARY

INDUCTIVELY COUPLED PIASMA (ICP): REFERENCE 1 REFERENCE 2
Aluminum 200.7 6010
Antimony 200.7 6010
Barium 200.7 6010
Beryllium 200.7 6010
Cadmium 200.7 6010
calcium 200.7 6010
Chromium 200.7 6010
Cobalt 200.7 6010
Copper 200.7 6010
Ircon 200.7 6010
Lead 200.7 6010
Magnesium 200.7 6010
Manganese 200.7 6010
Molybdenum 200.7 6010
Nickel 200.7 6010
Potassium 200.7 6010
silver 200.7 6010
Sodium 200.7 6010
Tin 200.7 6010
Titanium 200.7 6010
Vvanadium 200.7 6010
Zinc 200.7 6010

FURNACE 2AA:

Antimony 204.1 7041
Arsenic 206.2 7060
Lead 239.2 7421
Selenium 270.2 7740
Thallium 279.2 7841
Tin 282.2

vanadium 286.2 7911
Mercury 245.1 7470

00004



nytest emvironmenial..

METHODOLOGY SUMMARY

ADDITIONAL INORGANIC PARAMETERS: REFERENCE 1
Bromide 320.1
Color 110.2
Conductance 120.1
Conductance

Odor 140.1

rH 150.1

pH

TDS 160.2
TSS 160.2

TS 160.3
Hardness 130.1
Temperature 170.1
Turbidity 180.1
Acidity 305.1
alkalinity 310.1
Ammonia 350.2/350.3
Chlorice 325.3
Chloride

Residual Chlorine 330.2
coD 410.3/405.1
Cyanide 335.3

0il and Grease
0il and Grease

413.1/413.2

Fluoride 340.2
TKN 351.2
NO2/NO3 353.2
D.O. 360.2
Petroleum Hydrocarbons (Reference 4) 418.1
Phenol 420.2
Phosphorous 365.1
Silica 370.1
Sulfate 375.2/375.4
sulfide 376.1
surfactants 425.1
TOC 415.1
TOX

MISCELILANEQUS ANALYSIS:

Extraction Procedure Toxicity

Ignitability
Corrosivity
Reactivity

Toxicity Characteristic Leaching

Procedure (TCLP)

REFERENCE 2

9050

3040

9252

9070

— 9022

1310

1010

1110
Chapter 8.3

(Ref. 5)
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nytest environmental .«

METHODOIOGY SUMMARY

REFERENCES:

(1)
(2)
(3)

(
(

5

4)
)

USEPA-600/4~79-020, Methods for Chemical Analysis of Water and

Waste

USEPA SW 846,
Edition

Federal Register 40 CFR Part 136, Vol. 49, No.
for the Analysis of Pollutants

as modified by NJDEP-BISE (for non-aqueous samples)
Federal Register Vol. 51, No. 216 Friday, 11/7/86,

Test Methods for Evaluating Solid waste, Third

209 Test Parameters

pp. 40643-40652
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w Tab Name:

Lab Code:

GENERAL ANALYSIS DATA SHEET

10195

LOGIN No:

NYTEST ENVIRONMENTAL INC.

NYTEST ENVIRONMENTAL INC.

Matrix (soil/water): MISC.

PROJECT No.:

5906

SAMPLE NO.

CFC-01
9017236

Lab Sample ID: 590608

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 149
7440-36-0 |Antimony 5.0|U
7440-38-2 |Arsenic 1.0}U
7440-39-3 |Barium 112
7440~41-7 |Beryllium 1.0{U
7440-43-9 |Cadmium 1.0(U
7440-70-2 |[Calcium 24500
7440-47-3 |Chromium 5.0{U
7440-48-4 |Cobalt 5.0|0
7440-50-8 |Copper 18.0
7439-89-6 |Iron 295
7439-92-1 |Lead 5.0|0
7439-95-4 |Magnesium 603
7439-96-5 |Manganese 82.7
7439-97-6 |Mercury 0.10|U
7440-02-0 |Nickel 5.0,0
7440-09-7 |Potassium 1960
7782-49-2 |Selenium 1.0{U
7440-22-4 |Silver 5.0{0
7440-23-5 |Sodium 1630
7440-28-0 |Thallium 5.0lu
7440-62-2 |{Vanadium 1.0(U
7440-66-6 |Zinc 23.0

Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
CF C-1
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GENERAL ANALYSIS DATA SHEET
SAMPLE NO.
NYTEST ENVIRONMENTAL INC.

PROJECT No.:

CFC-02
9017236

Lab Name: NYTEST ENVIRONyENTAL INC.

Lab Code: 10195 LOGIN No: 5906

Matrix (soil/water): MISC. Lab Sample ID: 590609

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 140
7440-36-0 |Antimony 5.0|U0
7440-38-2 |Arsenic 1.0{U0
7440-39-3 |Barium 95.3
7440-41-7 |Beryllium 1.0|U
7440-43-9 |Cadmium 1.01U0
7440-70-2 |Calcium 17800
7440-47-3 |Chromium 5.00
7440-48-4 |Cobalt 5.0|0
7440-50-8 |Copper 20.1
7439-89-6 |[Iron 262
7439-92-1 |Lead 5.0|0
7439-95-4 |Magnesium 563
7439-96-5 |[Manganese 96.0
7439-97-6 |Mercury 0.10|0
7440-02-0 |Nickel 5.0|U0
7440-09-7 |Potassium 2220
7782-49-2 |Selenium 1.0|U
7440-22-4 |Silver 5.0{0
7440-23-5 |Sodium 1940
7440-28-0 |Thallium 5.01W
7440-62-2 |vanadium 1.0{U
7440-66-6 |Zinc 21.3

Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
CF C-2
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GENERAL ANALYSIS DATA SHEET

- SAMPLE NO.
NYTEST ENVIRONMENTAL INC.

- CFC-04
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906

-
Matrix (soil/water): MISC. Lab Sample ID: 590613

Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 162
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 89.7
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 {Calcium 20200
7440-47-3 |Chromium 5.3
7440-48-4 |Cobalt 5.0
7440-50-8 |[Copper 21.5
7439-89-6 |[Iron 275
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 638
7439-96-5 |Manganese 126
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 5.0
7440-09-7 |Potassium 2140
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 2000
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 19.9

Cyanide

(9]

aga acc |

(@

c

a® aca <acd

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.

Samples reported on an as received basis .

CF C-4
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GENERAL ANALYSIS DATA SHEET

NOTE:

C= CONCENTRATION,

LEVEL.

- SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFC-05
w« [ab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236

Lab Code: 10195 LLOGIN No: 5906
]

Matrix (soil/water): MISC. Lab Sample ID: 590614
- Date Received: 09/08/90
- Concentration Units (mg/l or mg/kg): mg/kg

CAS No. Analyte Concentration|cC
7429-90-5 |Aluminum 115
7440-36-0 |Antimony 5.010
7440-38-2 |Arsenic 1.0|U
7440-39-3 |Barium 96.3
7440-41-7 |Beryllium 1.0(U
7440-43-9 |Cadmium 1.0|0
7440-70-2 |Calcium 19800
7440-47-3 |Chromium 5.0{U
7440-48-4 |Cobalt 5.010
7440-50-8 |Copper 16.3
7439-89-6 |[Iron 240
7439-92-1 |{Lead 5.0{U0
7439-95-4 |Magnesium 580
7439-96-5 |Manganese 115
7439-97-6 |Mercury 0.10|U
7440-02-0 |Nickel 5.0(U0
7440~09-7 |Potassium 1890
7782-49-2 |Selenium 1.0|U0
7440-22-4 |Silver 5.0{U0
7440-23-5 [Sodium 1740
7440-28-0 |{Thallium 50U
7440-62-2 |Vanadium 1.0|U
7440-66-6 |Zinc 17.9
Cyanide

WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

Samples reported on an as received basis .

CF C-5
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GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFC-3A
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590610
Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 118
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 73.4
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 16800
7440-47-3 |[Chromium 5.0
7440-48-4 [Cobalt 5.0
7440-50-8 |Copper 22.0
7439-89-6 Iron 208
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 526
7439-96-5 |Manganese 75.1
7439~-97-6 |[Mercury 0.10
7440-02-0 |[Nickel 5.0
7440-09-7 |[Potassium 2250
7782-49-2 |Selenium 1.0
7440-22-4 |[Silver 5.0
7440-23-5 |Sodium 1780
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 110

Cyanide

g acaa aca |

(o]

ak ca aca

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .

CF C-3A 00011



™ Lab Name: NYTEST ENVIRONMENTAL INC.

Lab Code:

GENERAL ANALYSIS DATA SHEET

10195

LOGIN No:

NYTEST ENVIRONMENTAL INC.

Matrix (soil/water): MISC.

PROJECT No.:

5906

SAMPLE NO.

CFC-3B
9017236

Lab Sample ID: 590611

Date Received: 09/08/90

-

- Concentration Units (mg/l or mg/kg): mg/kg

- CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 124 |

- 7440-36-0 |Antimony 5.010
7440-38-2 |Arsenic 1.0|U
7440-39-3 |Barium 130
7440-41-7 |Beryllium 1.0|U

- 7440-43-9 |Cadmium 1.0410
7440-70-2 |Calcium 19800
7440-47-3 |{Chromium 5.0(U

- 7440-48-4 |Cobalt 5.0{U0
7440-50-8 |Copper 19.4
7439-89-6 |Iron 207

- 7439-92-1 |[Lead 5.0|U
7439-95-4 |[Magnesium 557
7439-96-5 |Manganese 89.1
7439-97-6 |Mercury 0.10U

- 7440-02-0 |Nickel 5.0|0
7440-09-7 |Potassium 2120
7782-49-2 |Selenium 1.0(U

- 7440-22-4 |Silver 5.0|0
7440-23-5 |Sodium 1790
7440-28-0 |[Thallium 5.0 (U

- 7440-62-2 |Vanadium 1.0|U
7440-66-6 {Zinc 29.0

Cyanide
-
-
NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
-
Samples reported on an as received basis .
-
remh 00012
-



™ lab Name:

Lab Code:

GENERAL ANALYSIS DATA SHEET

NYTEST ENVIRONMENTAL INC.

10195

LOGIN No:

NYTEST ENVIRONMENTAL INC.

Matrix (soil/water): MISC.

PROJECT No.:

5906

SAMPLE NO.

CFC-3C
9017236

Lab Sample ID: 590612

Date Received: 09/08/90

ng/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 138
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 81.9
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 15400
7440-47-3 |Chromium 5.0
7440-48-4 |[Cobalt 5.0
7440-50-8 |Copper 20.6
7439-89-6 |[Iron 223
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 492
7439-96-5 |Manganese 87.1
7439-97-6 |Mercury 0.10
7440-02-0 |[Nickel 5.0
7440-09-7 |Potassium 2200
7782-49-2 |Selenium 1.0
7440-22-4 {Silver 5.0
7440-23-5 |Sodium 1840
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 {Zinc 19.4

Cyanide

=] cc ca accg

gt~ aca acc

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
CF C-3C
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GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
- NYTEST ENVIRONMENTAL INC.
CFT-01
-Iab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
wMatrix (soil/water): MISC. Lab Sample ID: 590601
Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 50.4
7440-36-0 [Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 79.7
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 16400
7440-47-3 |Chromium 5.0
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 18.3
7439-89-6 |Iron 463
7439-92-1 |Lead 7.1
7439-95-4 |Magnesium 457
7439-96-5 |Manganese 75.6
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 5.0
7440-09-7 |Potassium 1650
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1480
7440-28-0 |Thallium §0
7440-62-2 |Vanadium 1.0
7440-66~-6 |Zinc 18.8

Cyanide

0O

ca g cag

gk aca caao

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
-
Samples reported on an as received basis .
- CF T-1 00014
-



Lab Name:

Lab Code:

NYTEST ENVIRONMENTAL INC.

10195

LOGIN No:

GENERAL ANALYSIS DATA SHEET

NYTEST ENVIRONMENTAL INC.

Matrix (soil/water): MISC.

NOTE:

PROJECT No.:

5906

SAMPLE NO.

CFT-02
9017236

Lab Sample ID: 590602

Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 65.5
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 83.6
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 17500
7440-47-3 |Chromium 5.0
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 20.3
7439-89-6 |[Iron 499
7439-92-1 | Lead 9.5
7439-95-4 |Magnesium 514
7439-~-96-5 [Manganese 58.6
7439~-97-6 |Mercury 0.10
7440-02-0 |Nickel 5.0
7440-09-7 |Potassium 1800
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1690
7440-28-0 |{Thallium §.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 19.8

Cyanide

C= CONCENTRATION,

LEVEL.

(@]

g cg <cca

ca aag

(@]

WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

Samples reported on an as received basis .

CF T-2
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GENERAL ANALYSIS DATA SHEET

- SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFT-04
= I.ab Name: NYTEST ENVIRON&ENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
L
Matrix (soil/water): MISC. Lab Sample ID: 590606
- Date Received: 09/08/90
- Concentration Units (mg/l or mg/kg): mg/kg
- CAS No. Analyte Concentration|cC
7429-90-5 |Aluminum 70.1|
7440-36-0 |Antimony 5.0|0
- 7440-38-2 |Arsenic 1.0|U
7440-39-3 |Barium 88.2
7440-41-7 |[Beryllium 1.0{U
- 7440-43-9 |Cadmium 1.0|U
7440-70-2 |{Calcium 18600
7440-47-3 |[Chromium 5.0|U
- 7440-48-4 [Cobalt 5.0|U
7440-50-8 |Copper 21.0
7439-89-6 |(Iron 472
7439-92-1 |Lead 5.0|0
- 7439-95-4 |Magnesium 578
7439-96-5 [Manganese 83.0
7439-97-6 |Mercury 0.10]U0
- 7440-02-0 |Nickel 5.0(U
7440-09-7 |[Potassium 2180
7782-49-2 |[Selenium 1.0|U
- 7440-22-4 |Silver 5.0(0
7440-23-5 |Sodium 2100
7440-28-0 |[Thallium Jo
7440-62-2 |Vanadium 1.0{U
- 7440-66-6 |{Zinc 20.8
Cyanide
.
E
NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

CF T-4

LEVEL.

Samples reported on an as received basis .
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GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFT-05
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590607
Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 66.6
7440-36-0 |Antimony 5.0(0
7440-38-2 |Arsenic 1.0|U
7440-39-3 |Barium 95.1
7440-41-7 |Beryllium 1.0:0
7440-43-9 [Cadmium 1.0{0
7440-70-2 |Calcium 17300
7440-47-3 |Chromium 5.0(U
7440-48-4 |Cobalt 5.0|U
7440-50-8 |Copper 17.4
7439-89-6 |Iron 471
7439-92-1 |Lead 5.0{U0
7439-95-4 |Magnesium 513
7439-96-5 |Manganese 71.3
7439-97-6 |jMercury 0.10U
7440-02-0 |Nickel 5.01U0
7440-09-7 |Potassium 1910
7782-49-2 |Selenium 1.040
7440-22-4 |[Silver 5.010
7440-23-5 |Sodium 1890
7440-28-0 |[Thallium s.0lw
7440-62-2 |Vanadium 1.0|U
7440-66-6 |Zinc 21.3

Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
CF T=5 00017



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFT-3A
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 L,OGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590603
Date Received: 09/08/90

NOTE:

Concentration Units (mg/1l or mg/kg): mg/kg

LEVEL.

C= CONCENTRATION, WHERE U INDICATES THE S

CAS No. Analyte Concentration
7429-90-5 |Aluminum 62.4
7440-36-0 Antimony 5.0
7440-38-2 |Arsenic 1.0
7440~39-3 Barium 75.0
7440-41-7 Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 Calcium 15400
7440-47-3 |Chromium 5.0
7440-48-4 |Cobalt 5.0
7440-50~8 |Copper 17.9
7439-89-6 |Iron 473
7439-92-1 |Lead 10.0
7439-95-4 |Magnesium 468
7439-96-5 {Manganese 58.4
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 5.0
7440-09-7 |Potassium 1890
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1480
7440-28-0 |[Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 Zinc 20.7
Cyanide

Samples reported on an as received basis .

CF T-3A

g aa g

af cac caca

AMPLE IS UNDETECTED AT THAT
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GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFT-3B
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590604
Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 75.0
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 70.4
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 {Calcium 14300
7440-47-3 |Chromium 5.0
7440-48-4 |Cobalt 5.0
7440-50-8 | Copper 18.7
7439-89-6 |Iron 479
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 461
7439-96-5 |Manganese 58.4
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 5.0
7440-09-7 |Potassium 1780
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1630
7440-28-0 [Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 21.3

Cyanide

0

a aa cda g

ag ca cc

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .

CF T-3B

00019



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
CFT-3C
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 101895 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590605
Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 65.4
7440-36-0 [Antimony 5.0|U0
7440-38-2 |Arsenic 1.0|U
7440-39-3 |{Barium 58.1
7440-41-7 |Beryllium 1.0|U
7440-43-9 |Cadmium 1.0|U
7440-70-2 |[Calcium 12400
7440-47-3 |Chromium 5.0(U
7440-48-4 |Cobalt 5.0|U0
7440~-50-8 |Copper 15.2
7439-89-6 |Iron 396
7439-92-1 |Lead 5.0]0
7439-95-4 |{Magnesium 390
7439-96-5 [Manganese 51.6
7439-97-6 |Mercury 0.104U
7440-02-0 |Nickel 5.0|0
7440-09-7 |Potassium 1510
7782-49-2 |Selenium 1.0i{U
7440-22-4 |Silver 5.0{U0
7440-23-5 |Sodium 1370
7440-28-0 |Thallium F.o0lw
7440-62-2 |Vanadium 1.0|U
7440-66-6 |Zinc 16.3

Cyanide

C= CONCENTRATION,

NOTE: WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis

CF T-3C 00020



Lab Code:

GENERAL ANALISLS UALA onond

Matrix (soil/water): MISC.

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
FHC-01
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9S017236
10195 LOGIN No: 5906

Lab Sample ID: 590622

Date Received: 09/08/90

mg/kg

Concentration Units (mg/1l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 66.6
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |{Cadmium 1.0
7440-70-2 |Calcium 7010
7440-47-3 |Chromium 37.4
7440-48-4 |[Cobalt 5.0
7440-50-8 |Copper 239
7439-89-6 (Iron 267
7439-92~1 |Lead 5.0
7439-95-4 |Magnesium 321
7439-96-5 |Manganese 6.6
7439-97-6 |[Mercury 0.10
7440-02-0 |Nickel 28.5
7440-09-7 |Potassium 2520
7782-49-2 |[Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 [Sodium 971
7440-28-0 |Thallium 5.0
7440-62~2 |Vanadium 1.0
7440-66-6 |Zinc 35.3

Cyanide

0O

accacaca

(e

acac

cE

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis

FH C-1

00021



~.ab Name:

- Code:

10195

GENERAL ANALYS

1LOGIN No:

NYTEST ENVIRONMENTAL INC.

fatrix (soil/water): MISC.

NOTE:

FH C-2

IS DATA SHEET

NYTEST ENVIRONMENTAL INC.

PROJECT No.: 9017236

5906

SAMPLE NO.

FHC-02

Lab Sample ID: 590623

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg) mg/kg
CAS No. Analyte concentration|C
7429-90-5 Aluminum 10.0}U
7440-36-0 Antimony 10.0{U
7440-38-2 Arsenic 2.01|0
7440-39-3 Barium 20.0|U
7440-41-7 Beryllium 2.0{U
7440-43-9 Cadmium 2.010
7440-70-2 Ccalcium §230
7440-47-3 Chromium 16.6
7440-48-4 Cobalt 10.0U
7440-50-8 |Copper 28.6
7439-89-6 |Iron 93.0
7439-92-1 Lead 10.0|U0
7439-95-4 Magnesium 286
7439-96-5 Manganese 10.0\U
7439-97-6 Mercury 0.101U
7440-02-0 Nickel 11.4
7440-09-7 Potassium 1610
7782-49-2 Selenium 2.0|U
7440-22-4 Silver 10.010
7440-23-5 Sodium 890
7440-28-0 Thallium S0 W
7440-62-2 vanadium 2.01U0
7440-66-6 zinc 38.6

Cyanide

Cc= CONCENTRATION, WHERE U 1

LEVEL.

Samples reported on an

NDICATES THE SAMPLE IS UNDETE

as received basis .

CTED AT THAT

00022



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
FHC-04
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590627
Date Received: 09/08/90

NOTE:

FH C-4

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|cC
7429-90-5 |[Aluminum 78.1
7440-36~0 |Antimony 5.0|U
7440-38-2 |Arsenic 1.0|U
7440-39-3 |Barium 10.0|U0
7440-41-7 |{Beryllium 1.0|U
7440-43-9 |Cadmium 1.0|U
7440-70-2 [Calcium 7240
7440~47-3 |Chromium 46.3
7440-48-4 |[Cobalt 5.0|0
7440-50-8 |Copper 203
7439-89-6 |Iron 296
7439-92-1 |Lead 5.0({0
7439-95-4 |Magnesium 418
7439-96-5 |Manganese 8.7
7439-97-G |Mercury 0.10|U
7440-02-0 |[Nickel 31.5
7440-09-7 |Potassium 2680
7782-49-2 |Selenium 1.0|U
7440-22-4 |[Silver 5.0(U
7440-23-5 |Sodium 1010
7440-28-0 [Thallium 5.0 w
7440~-62-2 |Vanadium 1.0{U
7440-66-6 |Zinc 37.1

Cyanide

C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.

Samples reported on an as received basis .

00023




GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
FHC-05
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590628
Date Received: 09/08/90

mg/kg

Concentration Units (mg/l1 or mg/kg):
CAS No. Analyte Concentration
7429-90~5 |Aluminum 38.4
7440-36-0 |[Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 5840
7440-47-3 |[Chromium 19.5
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 39.0
7439-89-6 |[Iron 139
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 299
7439-96-5 |Manganese 5.0
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 14.2
7440-09-7 |Potassium 2510
7782-49-2 |Selenium 1.0
7440-22-4 |[Silver 5.0
7440-23-5 |Sodium 904
7440-28-0 {Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 34.3

Cyanide

accacac | o

c

ca

w

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
FH C-5

00024



Lab Name:

Lab Code:

10195

GENERAL ANALYSIS DATA SHEET

NYTEST ENVIRONMENTAL INC.

NYTEST ENVIRONMENTAL INC.

LOGIN No:

Matrix (soil/water): MISC.

NOTE:

PROJECT No.:

5906

SAMPLE NO.

FHC-3A

9017236

Lab Sample ID: 590624

Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 44.8
7440-36~-0 |Antimony 10.0
7440-38-2 |Arsenic 2.0
7440-39-3 |Barium 20.0
7440-41-7 |Beryllium 2.0
7440-43-9 |Cadmium 2.0
7440-70-2 |Calcium 6340
7440-47-3 |Chromium 35.6
7440-48-4 |Cobalt 10.0
7440-50-8 |Copper 197
7439-89-6 |Iron 192
7439-92-1 |Lead 10.0
7439-95-4 |Magnesium 278
7439-96-5 |[Manganese 10.0
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 26.0
7440~-09-7 |Potassium 2480
7782-49-2 |Selenium 2.0
7440-22-4 |Silver 10.0
7440-23-5 |Sodium 976
7440-28-0 [Thallium 5.0
7440-62-2 |[Vanadium 2.0
7440-66-6 |Zinc 36.2

Cyanide

C= CONCENTRATION,
LEVEL.

Samples reported on an as received basis .

FH C-3A

(®]

c cacaca

ac

R cc

WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

00025



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.

Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.:

FHC-3B
9017236

Lab Code: 10195 LOGIN No: 5906

Matrix (soil/water): MISC. Lab Sample ID: 590625

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration{cC
7429-90-5 |Aluminum 36.8
7440-36-0 |Antimony 5.0|0
7440-38-2 |Arsenic 1.0{U
7440-39-3 |Barium 10.0|0
7440~-41-7 |Beryllium 1.0|U0
7440-43-9 |Cadmium 1.0(0
7440-70-2 |[Calcium 7550
7440-47-3 |Chromium 29.0
7440-48-4 |[Cobalt 5.0|U0
7440-50-8 |Copper 83.0
7439-89-6 (Iron 166
7439-92-1 |Lead 5.0|U
7439-95-4 |[Magnesium 283
7439-96-5 |[Manganese 5.5
7439-97-6 |Mercury 0.10
7440-02~0 [Nickel 20.0
7440-09-7 |Potassium 2570
7782-49-2 |Selenium 1.0|U0
7440-22-4 jSilver 5.0|0
7440-23-5 |Sodium 1010
7440-28-0 |[Thallium 3.0
7440-62-2 |Vanadium 1.0{U
7440-66-6 |Zinc 37.3

Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.

Samples reported on an as received basis .

FH C-3B

00026



Lab Code:

GENERAL ANALYSIS DATA SHEET

Matrix (soil/water): MISC.

Concentration Units (mg/l or mg/kg):

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
FHC-3C
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
10195 LOGIN No: 5906

Lab Sample ID: 590626

Date Received: 09/08/90

mg/kKg

CAS No. Analyte Concentration
7429-90-5 |Aluminum 55.2
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 6780
7440-47-3 |Chromium 31.0
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 143
7439-89-6 |[Iron 202
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 273
7439-96-5 |Manganese 6.2
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 19.6
7440-09-7 |Potassium 2580
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1000
7440-28-0 [Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 36.8
Cyanide

0O

c caoaaa

]

aR cacg

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .

FH C-3C

00027



GENERAL ANALYSIS DATA SHEET

NYTEST ENVIRONMENTAL INC.

Lab Name: NYTEST ENVIRONMENTAL INC.
Lab Code: 10195 LOGIN No: 5906

Matrix (soil/water): MISC.

PROJECT No.:

SAMPLE NO.

FHT-01
9017236

Lab Sample ID: 590615

Date Received: 09/08/90

mg/kg

Concentration Units (mg/1l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 18.9
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 6400
7440-47-3 |Chromium 12.7
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 29.4
7439-89-6 |Iron 158
7439-92-1 |Lead .0
7439-95-4 |Magnesium 331
7439-96-5 [Manganese 5.0
7439-97-6 |Mercury 0.10
7440-02-0 |[Nickel 8.7
7440-09-7 |Potassium 2730
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |{Sodium 1200
7440-28-0 |Thallium 5.0
7440-62-2 [Vanadium 1.0
7440-66-6 |Zinc 34.8

Cyanide

ca. = aagacaaccag

ca

(o} ™

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis
FH T-1

00028



Lab Name:

Lab Code:

GENERAL ANALYSIS DATA SHEET

10195

LOGIN No:

NYTEST ENVIRONMENTAL INC.

NYTEST ENVIRONMENTAL INC.

Matrix (soil/water): MISC.

PROJECT No.:

5906

SAMPLE NO.

FHT-02

9017236

Lab Sample ID: 590616

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 77.2
7440-36-0 |Antimony 5.0{0
7440-38-2 |Arsenic 1.0|U0
7440-39-3 |Barium 10.0|U
7440-41-7 |Beryllium 1.0{U
7440-43-9 |Cadmium 1.0(U
7440-70-2 |[Calcium 8440
7440-47-3 |Chromium 19.2
7440-48-4 |Cobalt 5.0({U0
7440-50-8 |Copper 29.8
7439-89-6 |Iron 361
7439-92-1 |Lead 5.0{U
7439-95-4 |Magnesium 380
7439-96-5 |Manganese 6.7
7439-97-6 |Mercury 0.10|U
7440-02-0 ([Nickel 12.4
7440-09-7 |Potassium 2570
7782-49-2 |Selenium 1.0|U
7440-22-4 |Silver 5.0{(U
7440-23-5 |Sodium 1220
7440-28-0 |[Thallium 5.0 W
7440-62-2 |Vanadium 1.0(U0
7440-66-6 |Zinc 74.0

Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
FH T-2

00029



GENERAL ANALYSIS DATA SHEET

Matrix (soil/water): MISC.

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
FHT-04
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906

Lab Sample ID: 5390620

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg
CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 43.2
7440-36-0 |Antimony 5.0({U
7440-38-2 |Arsenic 1.0}U
7440-39-3 |Barium 10.0|U0
7440-41-7 |Beryllium 1.0{U
7440-43-9 |Cadmium 1.0|0
7440-70-2 |Calcium 8500
7440-47-3 |Chromium 14.7
7440-48-4 |[Cobalt 5.0|U
7440-50-8 |Copper 45.5
7439-89-6 |[Iron 193
7439-92~-1 |Lead 6.5
7439-95-4 |Magnesium 269
7439-96-5 |Manganese 5.0(U0
7439-97-6 |Mercury 0.10}U
7440-02~0 |Nickel 11.8
7440-09-7 |Potassium 2580
7782-49-2 |Selenium 1.0(U0
7440-22-4 |Silver 5.0{0
7440-23-5 |Sodium 927
7440-28-0 [Thallium S.0|V
7440-62-2 |Vanadium 1.0|U
7440-66-6 |Zinc 42.4

Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.

Samples reported on an as received basis .

FH T-4

00030



Lab Name:
Lab Code:

Matrix

NOTE:

10195

GENERAL ANALYSIS DATA SHEET

NYTEST ENVIRONMENTAL INC.

NYTEST ENVIRONMENTAL INC.

LOGIN No:

(soil/water): MISC.

PROJECT No.:

5906

Lab Sample ID:

Date Received:

9017236

Concentration Units (mg/1l or mg/kg): mg/kg

C= CONCENTRATION,
LEVEL.

CAS No. Analyte Concentration
7429-90-5 |Aluminum 38.4
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |[Cadmium 1.0
7440-70-2 |Calcium 5580
7440-47-3 |Chromium 9.4
7440-48-4 |[Cobalt 5.0
7440-50-8 |Copper 98.1
7439-89-6 |Iron 130
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 271
7439-96-5 |Manganese 5.0
7439-97-6 |(Mercury 0.10
7440-02-0 |[Nickel 5.7
7440-09-7 |Potassium 2580
7782-49~2 |Selenium 1.0
7440-22-4 {Silver 5.0
7440-23-5 |[Sodium 940
7440-28-0 |Thallium &.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 33.8
Cyanide

Samples reported on an as received basis .

FH T-5

cca a caacacac |

ac

a8

SAMPLE NO.

l FHT-05

590621

09/08/90

WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

00031



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
FHT-3A
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590617
Date Received: 09/08/90

mg/ kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 39.1
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 {Calcium 7680
7440-47-3 |Chromium 11.7
7440-48-4 |[Cobalt 5.0
7440-50-8 |Copper 586
7439-89-6 |Iron 293
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 326
7439-96-5 |Manganese 5.0
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 6.4
7440-09-7 |Potassium 2410
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1140
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 47 .7

Cyanide

0

|

ccaaacad

c

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
FH T-3A
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Lab Name:

Lab Code:

GENERAL ANALYSIS DATA SHEET

10195

LOGIN No:

NYTEST ENVIRONMENTAL INC.

NYTEST ENVIRONMENTAL INC.

Matrix (soil/water): MISC.

NOTE:

PROJECT No.:

5906

SAMPLE NO.

FHT-3B
9017236

Lab Sample ID: 5390618

Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 32.0
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 5080
7440-47-3 |Chromium 7.8
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 66.2
7439-89-6 ;Iron 156
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 235
7439-96-5 |Manganese 5.0
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 5.8
7440-09-7 |Potassium 2320
7782-49-2 |Selenium 1.0
7440-22-4 |{Silver 5.0
7440-23-5 |Sodium 851
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 35.0

Cyanide

Samples reported on an as received basis .

FH T-3B

aacacaca

a

ccac

C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
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Lab Name:

Lab Code:

GENERAL ANALYSIS DATA SHEET

Matrix (soil/water): MISC.

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
PTCF-1
NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
10195 LOGIN No: 5906

Lab Sample ID: 590632

Date Received: 09/08/90

Concentration Units (mg/l or mg/kg): mg/kg

CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 34.7
7440-36-0 |Antimony 5.0{U
7440-38-2 |Arsenic 1.0|U
7440-39-3 |Barium 41.5
7440-41-7 |Beryllium 1.0|U
7440-43-9 |Cadmium 1.0{U
7440-70-2 |Calcium 8820
7440-47-3 |Chromium 12.9
7440-48-4 |Cobalt 5.0|U
7440-50-8 {Copper 74.5
7439-89-6 |Iron 120
7439-92-1 |Lead 5.0|U0
7439-95-4 |Magnesium 2921 -
7439-96-5 |[Manganese 47.1
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 8.2
7440-09-7 |Potassium 1500
7782-49-2 [Selenium 1.0(U
7440-22-4 |Silver 5.0{0
7440-23-5 |[Sodium 1380
7440-28-0 [Thallium S0
7440-62-2 |Vanadium 1.0|U
7440-66-6 |Zinc 11.2
Cyanide

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.

Samples reported on an as received basis .

PRETEST CF -1 00034



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
PTCF-2
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
Matrix (soil/water): MISC. Lab Sample ID: 590633
Date Received: 09/08/90

ng/kg

Concentration Units (mg/1 or mg/kg):
CAS No. Analyte Concentration
7429-90-5 [Aluminum 30.9
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39~3 |Barium 41.7
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 9810
7440-47-3 |Chromium 11.8
7440-48-4 |{Cobalt 5.0
7440-50-8 |Copper 67.3
7439-89-6 |Iron 113
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 292
7439-96-5 |Manganese 51.6
7439-97-6 |[Mercury 0.10
7440-02-0 |Nickel 6.3
7440-09-7 |Potassium 1600
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1430
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 11.5

Cyanide

aca aca

a

cc

C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

NOTE:
LEVEL.
Samples reported on an as received basis .
PRETEST CF =2

00035



GENERAL ANALYSIS DATA SHEET

- SAMPLE NO.
NYTEST ENVIRONMENTAL INC.

- FHT-3C
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906

-
Matrix (soil/water): MISC. Lab Sample ID: 590619

Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 37.3
7440-36-0 |[Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 6680
7440-47-3 |Chromium 10.6
7440-48-4 |[Cobalt 5.0
7440-50-8 |Copper 351
7439-89-6 |Iron 232
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 268
7439-96-5 |Manganese 5.0
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 7.2
7440-09~-7 |Potassium 2590
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 935
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 43.2

Cyanide

(9]

c caacca |

ccac

cc

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
FH T-3C
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== T.ab Name:

Lab Code:

GENERAL ANALYSIS DATA SHEET

10195

LOGIN No:

NYTEST ENVIRONMENTAL INC.

NYTEST ENVIRONMENTAL INC.

(soil/water): MISC.

PROJECT No.:

5906

SAMPLE NO.

PTCF-3
9017236

Lab Sample ID: 590634

Date Received: 09/08/90

mg/kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90~-5 [Aluminum 44.0
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 41.8
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 9460
7440-47-3 |[Chromium 14.0
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 74.6
7439-89-6 |[Iron 146
7439-92~1 |{Lead 5.0
7439-95-4 |Magnesium 286
7439-96-5 |Manganese 54.8
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 8.4
7440-09-7 |Potassium 1520
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23~-5 |Sodium 1360
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 12.0

Cyanide

a ca <ccq

c

aE ac

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT

LEVEL.

Samples reported on an as received basis .

PRETEST CF -3

00037



GENERAL ANALYSIS DATA SHEET

- SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
PTFH-1
w 7abp Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906
-
Matrix (soil/water): MISC. Lab Sample ID: 590629
- Date Received: 09/08/90
- Concentration Units (mg/l or mg/kg): mg/kg
- CAS No. Analyte Concentration|C
7429-90-5 |Aluminum 5.0|U0
7440-36-0 |Antimony 5.0|U0
- 7440-38-2 |Arsenic 1.0|U
7440-39~3 |Barium 10.0fU
7440-41-7 |Beryllium 1.010
- 7440-43-9 |Cadmium 1.0|U
7440-70-2 |Calcium 7630
7440-47~3 |Chromium 44,1
- 7440-48-4 |Cobalt 5.0|U
7440-50-8 |Copper 190
7439-89-6 |Iron 188
7439-92-1 |Lead 5.0|0
- 7439-95-4 |{Magnesium 358 -
7439-96-5 |Manganese 5.3
7439-97-6 |Mercury 0.10]|0
- 7440-02-0 |Nickel 29.8
7440-09-7 |Potassium 2590
7782-49-2 |Selenium 1.0{U
- 7440-22-4 |[Silver 5.0{U
7440-23-5 |Sodium 1120
7440-28-0 |Thallium 5.0
7440-62-2 |Vanadium 1.0(U
- 7440-66-6 |Zinc 37.6
Cyanide
-
-
NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
-
Samples reported on an as received basis .
L]
PRETEST FH -1
n0038
-



GENERAL ANALYSIS DATA SHEET

SAMPLE NO.
NYTEST ENVIRONMENTAL INC.
PTFH-2
Lab Name: NYTEST ENVIRONMENTAL INC. PROJECT No.: 9017236
Lab Code: 10195 LOGIN No: 5906

Matrix (soil/water): MISC. Lab Sample ID: 590630

Date Received: 09/08/90

mg/Kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 5.0
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 |Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |Calcium 7180
7440-47-3 |Chromium 35.5
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 170
7439-89-6 |Iron 153
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 282
7439-96-5 !Manganese 5.0
7439-97-6 |Mercury 0.10
7440-02-0 |Nickel 22.0
7440-09-7 |Potassium 2480
7782-49-2 [Selenium 1.0
7440-22-4 (Silver 5.0
7440-23-5 |Sodium 1160
7440-28-0 {Thallium 5.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 36.7

Cyanide

0O

= cacaccac

ca

aa

cF

NOTE: C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.
Samples reported on an as received basis .
PRETEST FH -2
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Lab Name: NYTEST ENVIRONNENTAL INC.

Lab Code:

Matrix

NOTE:

10195

GENERAL ANALYSIS DATA SHEET

LOGIN No:

NYTEST ENVIRONMENTAL INC.

(soil/water): MISC.

PROJECT No.

5906

: 9017236

SAMPLE NO.

l PTFH-3

Lab Sample ID: 590631

Date Received: 09/08/90

mg/ kg

Concentration Units (mg/l or mg/kg):
CAS No. Analyte Concentration
7429-90-5 |Aluminum 5.0
7440-36-0 |Antimony 5.0
7440-38-2 |Arsenic 1.0
7440-39-3 |Barium 10.0
7440-41-7 {Beryllium 1.0
7440-43-9 |Cadmium 1.0
7440-70-2 |[Calcium 7320
7440-47-3 |Chromium 35.1
7440-48-4 |Cobalt 5.0
7440-50-8 |Copper 175
7439-89-6 |Iron 150
7439-92-1 |Lead 5.0
7439-95-4 |Magnesium 282
7439-96-5 |Manganese 5.0
7439-97-6 |Mercury 0.22
7440-02-0 |Nickel 21.6
7440-09-7 |Potassium 2440
7782-49-2 |Selenium 1.0
7440-22-4 |Silver 5.0
7440-23-5 |Sodium 1120
7440-28-0 |Thallium 3.0
7440-62-2 |Vanadium 1.0
7440-66-6 |Zinc 34.3

Cyanide

Samples reported on an as received basis .

PRETEST FH

-3

0

caaacal

)

ac

ot

C= CONCENTRATION, WHERE U INDICATES THE SAMPLE IS UNDETECTED AT THAT
LEVEL.

00040



Nytest environMenicl.

Log In No: \5?06

Sample Identification and Results

Method Klank

Sample No: TBLK1
Lab Sample ID No: TSBLK

Results in mg/kg: @R\\ Sy 'DF\S\S> Found

I
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Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
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Copper
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Potassium
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Sodium
Thallium
Vanadium
Zinc
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Appendix C



NYTEST ENVIRONMENTAL INC,

Sample Preparation:

All organisms seurviving the solid phase must be placed in
sediment-free water for 24 hours to purge their digestive
tracts of sediment. Organisms surviving the solid phase in
both the test and reference treatment should then be saved
for biocaccumulation analyses. The individual groups of
organisms will be placed in a tissuemizer to produce a

homogenous sample.



NYTEST ENVIRONMENTAL METHOD: BA201l

PARAMETER:! Acid Digestion of Sedimente, Sludges, Soils,Tizsues

Secope and Application :
— " This method is an acid digestion procedure

used to prepare sediments, sludges, and soil samples
for analysis by flame or furnace atomic absorption
spectrometry (FLAA and GFAA, respactively) or by
inductively coeupled argon plasma spectroscopy (ICP).

Summary of Method:

" A representative l- to 2-g sample is digested
in nitric acid and hydrogen peroxide. The digestate
is then refluxed with either nitric acid or
hydrochloric acid. Dilute HCL ig used as the final
reflux acid for (1) the ICP analysis of As, and se,
and (2) the flame AA or ICP analysis of AL, Ba, BE,
¢a, ¢4, Cr, Co, Cu, Fe, Mo, Pb, Ni, K, Na, T1, V and
Zn. Dilute nitriec acid is employed as the final
dilution acid for the furnace AA analysis of As, Be,
¢d, Cr, Co, Pb, Mo, Se, T1l, and V."

Interferences:

" sludge samples can contain diverse nmatrix
types, each of which may presant its own analytical
challenge. Spiked samples and any relevant standard
reference material (LCS) should be processed to aid

in determining whether Methed 3080 is applicable to
a given wasta".

Apparatus:
1) Beakers
2) Watch glasses

3) Drying oven : that can be maintained at 30 deg.
(o

4) Thermometer: That covers a range of 0 to 200 deg
c.

S) Whatman No. 41 filter paper (or equivalent)
Reagents:

1) ASTM Type II water

2) Concentrated nitric acid, reagent grade (HNOQ,)

3) Concentrated hydrochloric acid, reagent grade
(HCL)



Procadura:

4) Hydrogen Peroxide (30%) (H;0,)

1) Mix tha sample thoroughly to achieve homogensity.
For each digestion procedure, weigh to the nearest
0.01g and transfer to a beaker a 1 gram portion of
the sample.

2) Add 10 mL of 1:1 HNO,, mix the slurry, and cover
with a watch glass. Heat the sample to 95 dag. C.
and reflux for 10 to 15 minutes without boiling.

Allow the sample to cool, add S5 ml of concentrated

HNO,, replace the watch glass, and reflux for 30
min. Repeat this last step to ensure ccmplete
digestion. Using a watch glass, allow the solution
to evaporate to SmlL without beiling, while
maintaining a covering of solution over the boticn
of the beaker.

3) Allow the sample to coel and 2 ml of Type II
water and 3 mL of 30% H,0,. Cover the baeaker with a
watch glass and return the covered beaker to tha
hot plate for warming and to start the peroxida
reaction. <Care must be taken to ensure that losses
de not occur due to excessively vigorous
effervescence. Heat until effervescaence subsides and
cool tha beaker.

4) Continue to add 30% H,0, in l-mL aliquots with
warming until the general sample appearance Iis
unchanged. Do not add more than a total of 10 aL 230%
H.0..

e}

S) IF the sample is leing prepared for the ICP
analysis of As, Se, or the flame or ICP analysis of
Al, Ba, Be, Ca, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Mo,
Ni, X, Na, T1, Vv, and Zn, then add % mL of conc. HCL
and 10 mL of Type II water, return the covered
beaker to tha hot plate, and reflux £or an
additional 15 minutes without boiling, After
cooling, diluta to 100 =L with Type II water.
Particulates in the digestate that may cleg the
nebulizer should be remcoved by filtration. Filter
the sanmple through Whatman No. 41 filter paper and
dilute to 100 nL with Type II water.

The diluted sample has an approximate acid
concentration of 5.0% (v/v) HCL and 5.0% (v/v) HNQ,.
The sample is now ready for analysis.

6) If the sample is baing prepared for the furnace
analysis of As, Be, ¢4, Cxr, Co, Pb, Mo, Se, T1l, and
V, cover tha sample with a watch glass and continue
heating the acid-percxide digestats until the volunre



has bkeen reduced to approximately S mL. After
cooling, dilute to 100 mL with Type II water.
Particulates in the digestate should be removed by
filtration. TFilter the sample through Whatman No.
41 filter paper and dilute to 100 mL with Type II
water.

The diluted sample has an approximate acid
concentration of 5.0% (v/v) HNO,. The sample is now
ready for analyeis. (Matrix modifier added at the
time of analysis).

DIGESTION PROCERURES FOR RQUTINE (NON - CLP) ANALYSIS

1. Spike sample analysis :

* One spike sample must be analyzed for each days
run . (20 SAMPLES)

* Samples identified as field or trip blanks can
rot be used for spike sample analysis.

* The spike is added before the digestion (i.e.,
prior to the addition of other reagents).

* A spike sample must be prepared for both Furnace
(F) and ICP (A) samples.

* Prepare spike as follows:

Watar ICP (A) sample: add 1 ml of ICP spike
solution A, B, C and Ag €0 100 mls of sample.

Water Furnace (F) sample: add 1 ml of Furnace
spike solution to 100 mls of sample.

Sodl ICP (A) sapple: add 2 ml of ICP spike
solution A, B, C and Ag to 1 gram of sample.

add 1 ml of Furnacs
spike solution to 1 gram of sample.



NYTEST ENVIRONMENTAL METHQD : BA20O

PARAMETER:

Scope and

Analysis of Fish for Mercury

application:

"This methed is used for determination of total
mercury (organi¢ and inorganic) in fish",

" The range ¢of the method is 0.2 to 5 ug/g but
may be extended above or below the normal instrumaent
and reccrder contrel".

Summary of the Method:

Procedure

" A weighted portion of the sample is digested
with sulfuric and nitric acid at 58 deg. C. followed
by overnight oxidation with potassium permanganate
at room temperature. Mercury is subsequently
measured by the conventicnal cold vapor techniqua”.

1) " Weigh 0.2 teo 0.3-portions of the sample and
place in the bottom of a dry BOD bottle. Care must
be taken that none of the sample adheres to the side
of the bottle. Add 4-mL of cone. H,80,, and l-mL of
conc. HNO, and place in a wataer bath maintained at
58 deg. C. until the tissue is completaely dissclved
(30 to 60 minutes)".

2) " Cool to 4 Qeg. C. in an ice bath and cautiocusly
add S-mL of potassium permanganate solution in 1 ml
increments. Add an additiecnal 10-ml or more of
permanganate, as necessary to maintain oxidizing
conditions. Allew to stand overnight at room
temperature’.

3) " Add enough distilled water to bring the total
volume to approximately 125-mL. Add 6~mL of sodium
chloride hydroxylamine sulfate solution to reduce
the axcess permanganate”,

4) Wait at least 30 seconds after the addition eof
hydroxylamine. Treating each bottle individually,
add S-mL of the stannous sulfate solution and
immediately attach the bottle to the aeration
apparatus,

Calculation:

1) Measure the peak height of the unknown from



NYTEST ENVIRONMENTAL METHOD : BA20O (cont'd)

Reforence

the chart and read the mercury value from the
standazrd curve.

2) Calculate the mercury concentration in the sample
by the formula:

ug Hg/gram =
wt., of aliquot in grams

: " Interim Methods for Sampling and Analysis of

Priority Pollutants in sediment and Fish Tissues, August

1977,



Appendix D



SAMPLE INFORMATION RECORD

SITE _Union Road SAMPLE CREW E Santoro/T Maher/J Lovejoy
SAMPLE LOCATION/WELL NO. UR MA SE 1 Marsh Area Sediment Sample

FIELD SAMPLE I.D. NUMBER UR MA SE 1 DATE 8/14/90

TIME 17:12 WEATHER clear TEMPERATURE __80°

SAMPLE TYPE:

GROUND WATER SEDIMENT X

SURFACE WATER/STREAM AIR

SOIL OTHER (Describe, i.e., septage,
leachate)

WELL INFORMATION (fil1l out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD

FIELD TEST RESULTS:

COLOR Brown pH 7.23 ODOR pet. hydrocarbon odor
TEMPERATURE (°F) _13.1°C SPECIFIC CONDUCTANCE (umhos/cm) 835

OTHER (OVA, Methane meter, etc.) _MicroTip <1 ppm NTU = 430

CONSTITUENTS SAMPLED:
10d Bi

REMARKS: _Lots of organic material, rotting leaves, items mixed with material,

visible oil sheen and black oil deposits floating on surface of marsh.

WELL CASING VOLUMES
GAL/FT 1-1/4* = 0.077 2" = 0.16 3~ = 0.37 4" = 0.65
1-1/2* = 0.10 2-1/2" = 0.24 3-1/72* = 0.50 6" = 1.46

0919R



SAMPLE INFORMATION RECORD

SITE _Union Road SAMPLE CREW E. Santoro/J. Lovejoy
SAMPLE LOCATION/WELL NO.

FIELD SAMPLE I.D. NUMBER _UR MA AQ 1-3 DATE __8/15/90

TIME _10:55 WEATHER sunny TEMPERATURE _85-90

SAMPLE TYPE:

GROUND WATER SEDIMENT
SURFACE WATER/STREAM AIR
SOIL OTHER (Describe, i.e., septage,
leachate) Aquatic organisms &
earthworms .
WELL INFORMATION (fill out for groundwater samplies):
DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD
FIELD TEST RESULTS:
COLOR _1t. brown pH __7.54 ODOR
TEMPERATURE (°F) 18°C SPECIFIC CONDUCTANCE (umhos/cm) _625
OTHER (OVA, Methane meter, etc.) _Turbidity - 13.8 NTU
CONSTITUENTS SAMPLED:
6 seine tows - No samples _
rthworm sam = 10' x 3 r 130-140 worm worm mp1l
Ranging in si rom .25 - 130 mm in 1 h.
REMARKS: _O11 globules on surface
WELL CASING VOLUMES
GAL/FT 1-1/4* = 0.077 2" =0.16 3" = 0.37 4" = 0.65
1-1/2" = 0.10 2-1/2% = 0.24 3-1/2* = 0.50 6% = 1.46

0919R



SAMPLE INFORMATION RECORD

SITE __Unjon Road SAMPLE CREW E. Santoro/J. lovejoy

SAMPLE LOCATION/WELL NO. upland area north of northern site gate - ponded area
FIELD SAMPLE I.D. NUMBER URUPAQ 1,2,3 DATE 8§/15/90

TIME 12:30 WEATHER _clear, sunny TEMPERATURE 80s

SAMPLE TYPE:

GROUND WATER SEDIMENT
SURFACE WATER/STREAM AIR
SOIL OTHER (Describe, i.e., septage,

leachate) _aquatic samples

WELL INFORMATION (fill out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD

FIELD TEST RESULTS:

COLOR _mediym brown pH __8.10 ODOR none
TEMPERATURE (°F) 24.25°C SPECIFIC CONDUCTANCE (umhos/cm) 250

OTHER (QVA, Methane meter, etc.) _Turbidity 680 NTUs

CONSTITUENTS SAMPLED:

Aquatic samples small crawfish _medium crawfish tadpoles
80 + 12 med. samples taken 10 mod. samples taken

REMARKS: _Upland area adijacent to site.

WELL CASING VOLUMES
GAL/FT 1-1/4* = 0.077 2" = 0.16 3 = 0.37 4" = 0.65
1-1/72" = 0.10 2-1/2" = 0.24 3-1/72% = 0.50 6" = 1.46

0919R



SAMPLE INFORMATION RECORD

SITE __Union Road SAMPLE CREW E. Santoro/ J. Lovejoy
SAMPLE LOCATION/WELL NO. _URSBC Slate Bottom Creek (Zone B)

FIELD SAMPLE I.D. NUMBER _URSBCAQ 1 DATE __8/15/90

TIME _4:15 pm WEATHER _p. cloudy TEMPERATURE 80°

SAMPLE TYPE:

GROUND WATER SEDIMENT

SURFACE WATER/STREAM X AIR

SOIL OTHER (Describe, i.e., septage,
leachate)

WELL INFORMATION (fill out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD

FIELD TEST RESULTS:

COLOR clear-1t. brown pH 8.80 ODOR _slight, organic
TEMPERATURE (°F) 27.9°C SPECIFIC CONDUCTANCE (umhos/cm) _ 46.0

OTHER (OVA, Methane meter, etc.) _ Turbidity = 33.6 NTU

CONSTITUENTS SAMPLED:

REMARKS : Zone B Slate Bottom Creek

WELL CASING VOLUMES
GAL/FT 1-1/74" = 0.077 2" = 0.16 3= = 0.37 4" = 0.65
1-1/2% = 0.10 2-1/2" = 0.24 3-1/2" = 0.50 6" = 1.46

0919R



SAMPLE INFORMATION RECORD

SITE __Union Road SAMPLE CREW E. Santoro/J. lovejoy

SAMPLE LOCATION/WELL NO. URDLC Deer Lik Creek (Zone A)

FIELD SAMPLE I.D. NUMBER _URDLCAQ 1 DATE 8/15/90

TIME _3:00 pm WEATHER _p. cloudy TEMPERATURE _80Q°F

SAMPLE TYPE:

GROUND WATER SEDIMENT

SURFACE WATER/STREAM X AIR

SOIL OTHER (Describe, i.e., septage,
Teachate)

WELL INFORMATION (fill out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD

FIELD TEST RESULTS:
COLOR _clear pH 8.57 ODOR none

TEMPERATURE (°F) _24.5 SPECIFIC CONDUCTANCE (umhos/cm) __528

OTHER (OVA, Methane meter, etc.) _Turbidity = 11.30 NTU

CONSTITUENTS SAMPLED:

REMARKS: _Zone A north of confluence with Slate Bottom Creek.

WELL CASING VOLUMES
GAL/FT 1-1/4" = 0.077 2" = 0.16 3" = 0.37 4% = 0.65
1-1/2* = 0.10 2-1/2% = 0.24 3-1/2" = 0.50 6" = 1.46

0919R



SAMPLE INFORMATION RECORD

SITE Union Road SAMPLE CREW __J. Lovejoy

SAMPLE LOCATION/WELL NO. __Deer Lik Creek/DLCTEZ

FIELD SAMPLE I.D. NUMBER _URDLCTEZ DATE __8/16/90Q

TIME 10:30 am WEATHER _p. sunny TEMPERATURE _75°

SAMPLE TYPE:

GROUND WATER SEDIMENT
SURFACE WATER/STREAM AIR
SOIL OTHER (Describe, i.e., septage,

Teachate) earthworms

WELL INFORMATION (fill out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD

FIELD TEST RESULTS:
COLOR pH ODOR
TEMPERATURE (°F) SPECIFIC CONDUCTANCE (umhos/cm)

OTHER (OVA, Methane meter, etc.)

CONSTITUENTS SAMPLED:

tissue samples: TCL metals
REMARKS: _Refer to Deer Lik Creek aguatic samples collected 8/15/90 for

field test results

WELL CASING VOLUMES
GAL/FT 1-1/74* = 0.077 2" = 0.16 3 = 0.37 4" = 0.65
1-1/2* = 0.10 2-1/2" = 0.24 3-1/2" = 0.50 6" = 1.46

0919R



SAMPLE INFORMATION RECORD

SITE _ Union Road SAMPLE CREW _J. Lovejoy

SAMPLE LOCATION/WELL NO. _Deer Lik Creek

FIELD SAMPLE I.D. NUMBER _URDLCTE 3 DATE _8/16/90

TIME 10:30 am WEATHER _p. sunny TEMPERATURE 75°

SAMPLE TYPE:

GROUND WATER SEDIMENT
SURFACE WATER/STREAM AIR
SOIL OTHER (Describe, i.e., septage,

leachate) _earth

WELL INFORMATION (fil1l out for groundwater samples):

DEPTH TO WATER MEASUREMENT METHOD
DEPTH OF WELL MEASUREMENT METHOD
VOLUME REMOVED REMOVAL METHOD

FIELD TEST RESULTS:
COLOR pH ODOR

TEMPERATURE (°F) SPECIFIC CONDUCTANCE (umhos/cm)

OTHER (OVA, Methane meter, etc.)

CONSTITUENTS SAMPLED:

Tissue samples for TCL metals
REMARKS: Refer to Deer Lik Creek aquatic samples collected 8/15/90 for

field test results.

WELL CASING VOLUMES
GAL/FT 1-1/4" = 0.077 2" = 0.16 3" = 0.37 4* = 0.65
1-1/2* = 0.10 2-1/2" = 0.24 3-1/2" = 0.50 6" = 1.46

0919R



LOCATION SKETCH

Project _Union Road Sample Crew _E. Santoro/J. Lovejoy

Site Location _ _Slate Bottom Creek

Sample Location(s) and/or Well Number(s) __UR SBC AQ

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells
and permanent features.
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Deer tity Creaq




LOCATION SKETCH

Project _Union Road Sample Crew _E. Santoro/J. Lovejoy

Site Location Deer Lik Creek, Zone A

Sample Location(s) and/or Well Number(s) __UR DLC AQ

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells
and permanent features.
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LOCATION SKETCH

Project __Union Road Sample Crew E Santoro/T Maher/J Lovejoy

Site Location _Adjacent to old USEPA filter fence.

Sample Location(s) and/or Well Number(s) _URMASE 1

15-1 gallon plastic bottles for sediment collection.

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells
and permanent features.
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LOCATION SKETCH

Project __Union Road Sample Crew

Site Location _ Marsh area upstream of USEPA fence

Sample Location(s) and/or Well Number(s) _URMATE 1.2.3

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells
and permanent features.
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LOCATION SKETCH

Project _Union Road Sample Crew _E. Santoro/J. Lovejoy

Site Location upland area, ponded water adjacent to northern site entrance.

Sample Location(s) and/or Well Number(s) _UR UP AQ 1,2,3

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells
and permanent features.
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LOCATION

Project _Union Road

Site Location _Slate Bottom Creek

SKETCH

Sample Crew _E. Santoro/J. Lovejoy

Sample Location(s) and/or Well Number(s)

UR SBC AQ

Location of sample points, wells, borings, etc.
permanent reference points. Measure all distances, clearly label roads, wells

and permanent features.

*

with reference to three
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LOCATION SKETCH

Project _Union Road Samplie Crew _E. Santoro/J. Lovejoy

Site Location _ Deer Lik Creek, Zone A

Sample Location(s) and/or Well Number(s) __UR DLC AQ

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells

and permanent features.
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Project __Uni

LOCATION SKETCH

on Road Sample Crew E Santoro/T Maher/J Lovejoy

Site Location

Adjacent to old USEPA filter fence.

URMASE 1

Sample Location(s) and/or Hell Number(s)

15-1 gallon plastic bottles for sediment collection.

Location of sample points, wells, borings, etc., with reference to three

permanent reference points. Measure all distances, clearly label roads, wells

and permanent features.
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LOCATION SKETCH

Sampie Crew

Project __Union Road

Site Location _ Marsh area upstream of USEPA fence

Sample Location(s) and/or Well Number(s) _URMATE 1,2.3

Location of sample points,
permanent reference points.
and permanent features.

wells, borings, etc., with reference to three
Measure all distances, clearly label roads, wells
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LOCATION SKETCH

Project _Union Road Sample Crew _E. Santoro/J. Lovejoy

Site Location upland area, ponded water adjacent to northern site entrance.

Sample Location(s) and/or Well Number(s) _UR UP AQ 1.2.3

Location of sample points, wells, borings, etc., with reference to three
permanent reference points. Measure all distances, clearly label roads, wells

and permanent features.
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Appendix E
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