4.0
NATURE AND EXTENT OF CONTAMINATION

4.1 INTRODUCTION

The results of the chemical analyses for the samples collected during the RI investigation
are presented in this section. Analytical results for the subsurface and surface soil,
monitoring wells, seeps, surface water, sediments, fish/shellfish, air, potable water, and
community basement water samples are presented along with discussions on the
distribution of chemicals in each media, a summary of the compounds detected and their
comparison to the appropriate criteria, and conclusions regarding the nature and extent
of contamination in each media. A summary section at the end of this chapter discusses
the nature and extent of contamination associated with the entire site. Tables presented
in this section include summarized data only. A complete listing of samples, analytes for
which they were analyzed, detection limits, and concentrations detected is provided in
Appendix V.

42  SOIL

Analytical results for soil samples collected from soil borings, air monitoring station
locations, and from the former community garden are discussed in this section. All of
the soil analytical data are summarized in Tables 4-1 through 4-18.

As part of NYSDEC Standards, Criteria, and Guidelines, the Division of Hazardous
Waste Remediation has recently issued guidelines in a Technical and Administrative
Guidance Memorandum (NYSDEC, November 1992) for the determination of soil
cleanup levels at hazardous waste sites, This document provides a listing of
recommended cleanup objectives for individual organic and inorganic contaminants.
However, since the determination of site-specific cleanup levels is a process that takes
numerous factors into account (such as analyses, urban/rural setting, groundwater
considerations, etc.) the listed cleanup objectives may not necessarily be applicable for
a given site. Therefore, a different approach is used in this section to discuss the
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analytical data before a set of cleanup standards have been developed specifically for the
landfill.

For discussion purposes, the analytical results of soil samples collected from the location
of monitoring well MW-124 (soil samples SB-124S1 and SB-12452) are here used as
comparison data for the rest of the on-site and off-site soil samples. This well is located
in Pelham Bay Park, about 300 ft south of the edge of the landfill in a hydraulically
upgradient direction (i.e., groundwater does not flow from the landfill to this area). It
is located in a grassy and wooded area of the park, relatively distant from vehicular

traffic. A review of aerial photographs dating back to 1955 and a review of topographic
maps dating back to 1922 suggests that this area has been relatively undisturbed since
that time. Therefore, the chemical results of the soil samples collected from this boring
may reflect natural, or background conditions, and can serve as a reference point for the
other samples.

In addition, because of the urban setting of the landfill area and because of the tendency
for lead to accumulate in such a setting, NYSDEC and NYSDOH verbally provided a
200 milligrams per kilogram (mg/kg) reference guideline for lead (January 13, 1993
meeting).

In the following discussion, detected organic compounds and inorganic analytes that are
attributed to blank contamination are not discussed in the text. These compounds,
however, are included in the data summary tables and they are identified by a "R" or
"R#" qualifier.

4.2.1 Soil Boring Samples

Twenty-four soil boring samples were submitted for CLP organic and inorganic analyses
following ASP 1989 Protocols. Sample locations are shown in Figures 4-1 through 4-4.
Analytical results for VOCs, SVOs, pesticides and PCBs, and inorganics are presented
in Tables 4-1 through 4-4, respectively. The sample designation shown in the tables, for
example SB-113S2, indicates the sample location (soil boring location SB-113) and the
relative depth of the sample (sample S2 indicates it is the deeper of the two samples
collected from each boring). The actual sample depth is shown below the date of
collection. The results for each analytical group are discussed below separately.
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4.2.1.1 Volatile Organic Compounds

A summary of the VOC analytical results for soil boring samples is presented in
Table 4-1. Sixteen of the twenty-four soil boring samples did not have detectable levels
of VOCs. The remaining eight samples, including two samples collected from the
off-site borings, contained detectable levels of VOCs. The highest concentration was
3,713 micrograms per kilogram (ug/kg). The locations of samples having detectable
levels of VOCs are shown in Figure 4-1.

Relatively high VOC levels were detected in soil samples SB-119S2 (3,713 ug/kg), SB-
118S2 (1,426 pg/kg), and SB-12052 (1,210 pg/kg). The totals consisted primarily of 2-
propanone (acetone).

Samples SB-PZ3BS1 and SB-12152 had the next highest VOC concentrations (117 ug/kg
and 162 pug/kg total VOCs), consisting primarily of 2-propanone with lesser amounts of
chlorcbenzene, toluene, and carbon disulfide,

The other three soil samples had VOC concentrations that ranged from 11 pg/kg
(SB-12551) to 23 pg/kg (SB-12151).

The two off-site reference samples, SB-12451 and SB-124S2, did not have detectable
levels of VOCGs,

4.2.1.2 Semi-volatile Organic Compounds

A summary of the SVO analytical results for soil boring samples is presented in
Table 4-2. Four groups of SVOs were detected: polycyclic aromatic hydrocarbons
(PAHs), phenols, phthalates, and chlorinated hydrocarbons. The location of samples
having detectable levels of these SVO groups are shown in Figure 4-2.

PAHs
Eighteen PAH compounds were detected in the soil borings. Twenty-one of the twenty-

four soil samples contained PAHs. The detected PAH totals ranged from 45 ug/kg
(SB-120S2) to 224,300 pg/kg (SB-118S2D).
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The shallow reference sample had a total PAH level of 2,059 ug/kg while the deeper
sample had no detectable levels.

Phenols

Only three samples had detectable levels of phenols. The compound 4-methylphenol
was detected in samples SB-CB1S2 (140 pg/kg) and SB-P3BS2 (150 ug/kg), and
4-nitrophenol was detected in SB-PZ3BS1 (61 ug/kg).

Phthalates
Four phthalate compounds were detected in the soil borings. Twenty samples contained
detectable levels of phthalates, with concentrations ranging from 73 ug/kg (SB-121S51)

t0 5,570 ug/kg (SB-11851 RE).

The shallow reference sample and the deeper reference sample had no detectable levels
of phthalates.

Chlorinated Hydrocarbons

Only one sample contained a chlorinated hydrocarbon compound. Sample SB-11852
contained 1,4-dichlorobenzene at a concentration of 1,600 ug/kg.

42.1.3 Pesticides and PCBs

A summary of the pesticides and PCBs analytical results for soil boring samples is
contained in Table 4-3. Pesticides were detected in 15 soil samples. The concentrations
ranged from about 1 ug/kg to 2,676 ug/kg. The highest levels occurred in the two soil
samples collected from location MW-123, located off site at the entrance to Pelham Bay
Park. With the exception of these samples, pesticide levels did not exceed 600 ug/kg.
The shallow sample had a pesticide level of 1.1 ug/kg. The deep reference sample did
not have detectable levels of pesticides. The locations of samples having detectable
concentrations of pesticides are shown in Figure 4-3.
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PCBs were detected in seven soil samples. The detected PCB levels ranged from
130 pg/kg to 430 ug/kg. PCB compounds were not detected in the reference samples.
Samples having detectable concentrations of PCBs are shown in Figure 4-3.

42.1.4 Inorganics

The analytical results of inorganics detected in the soil boring samples are presented in
Table 4-4. For the purposes of the discussion presented below, the highest concentration
of a particular analyte found in either of the two reference samples was used for a
reference number. Generally, concentrations of a given inorganic is higher in the
shallow sample, but this is not always the case. The locations of all samples with
inorganic analyte concentrations which exceeded reference concentrations are presented
in Figure 4-4.

Cyanide and silver were not detected in any of the samples. In all samples, aluminum
concentrations were below the reference level of 16,800 mg/kg.

Antimony was undetected in all samples, except for the shallow reference sample (9.1
mg/kg).

Arsenic levels slightly exceeded the reference concentration (4.4 mg/kg - SB-12451) in
eight samples. The highest arsenic concentration was found off site in sample SB-12351
(11 mg/kg). The highest on-site arsenic concentration was 8.8 mg/kg, contained in
sample SB-11351.

Barium concentrations were greater than the reference concentrations of 76.3 mg/kg in
fifteen samples, The maximum barium concentration, 371 mg/kg, was detected in
sample SB-122S1.

Beryllium was detected in eight samples. Of these eight samples, only sample SB-11651,
with a concentration of 0.45 mg/kg, slightly exceeded the reference concentration of
0.39 mg/kg.

Cadmium was detected in four soil boring samples, but was not detected at the reference
location. The maximum cadmium concentration (2.6 mg/kg) was detected in sample

SB-11982.
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The calcium concentrations exceeded reference concentrations in all soil boring samples.
The highest calcium concentration, 40,100 mg/kg, was found in sample SB-11852.

Chromium concentrations exceeded reference concentrations in eight soil samples. The
maximum chromium concentration, 93.7 mg/kg, was contained in on-site sample
SB-113S2.

Cobalt concentrations exceeded reference concentrations in three samples. The
maximum cobalt concentration, 17.5 mg/kg, was present in sample SB-11352.

Copper concentrations exceeded reference concentrations in fifteen soil boring samples.
The reference sample contained 24.6 mg/kg of copper. The maximum copper
concentration of 126 mg/kg was present in sample SB-117S1.

Iron concentrations exceeded the reference concentrations of 19,900 mg/kg in eight
samples. The highest iron concentration, 30,400 mg/kg, was found in sample SB-12251.

Lead results were rejected in six samples through the data validation process. Of the
remaining 18 samples, lead concentrations exceeded the reference concentration of
200 mg/kg in only two samples. The highest concentration of lead, 411 mg/kg, was
detected in off-site sample SB-123S1. On site, the highest lead concentration was
contained in sample SB-12251 (211 pg/kg).

Sixteen samples contained magnesium concentrations that exceeded the reference
concentration of 3,810 mg/kg. The highest concentration of magnesium, 10,700 mg/kg,
was detected in sample SB-114S1.

Manganese results were rejected in four samples through the data validation process.
Of the remaining twenty samples, only sample SB-116S1, with a manganese
concentration of 549 mg/kg, exceeded the reference manganese concentration of 479
mg/kg.

Nineteen samples contained detectable levels of mercury. The reference samples
contained up to 0.39 mg/kg of mercury. Six samples contained mercury levels that
slightly exceeded this concentration. The maximum level of 1.3 mg/kg was present in
SB-122S2 (5,760 mg/kg).
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Nickel concentrations exceeded the reference concentration of 49.5 mg/kg in four
samples. The maximum nickel concentration of 123 mg/kg was detected in sample
SB-11382.

Sixteen soil samples contained concentrations of potassium that exceeded the reference
concentration of 1,180 mg/kg. The highest potassium concentration, 5,760 mg/kg, was
detected in sample SB-11352.

Selenium was detected in only one soil boring sample. A concentration of 0.48 mg/kg
selenium was contained in sample SB-119S51.

Sodium concentrations exceeded the reference concentration of 121 mg/kg in all but
three samples. A maximum sodium concentration of 8,270 mg/kg was present in sample
SB-CB1S2.

One thallium results was rejected in the data validation process. Six other samples
contained thallium. Thallium concentrations slightly exceeded the reference
concentrations of 0.5 mg/kg in four samples. The highest thallium concentration, 0.63
mg/kg, was present in sample SB-117S1.

Vanadium concentrations exceeded the reference concentration of 34.4 mg/kg in nine
soil boring samples. The highest vanadium concentration, 83.2 mg/kg, was detected in
sample SB-122S51.

Fifteen soil boring samples contained zinc concentrations that exceeded the reference
concentration of 48.8 mg/kg. A maximum zinc concentration of 500 mg/kg was present
in sample SB-117S1.

4.2.2 Air Sampling Location Soil Samples

Shallow surface soil samples were collected from fifteen off-site and on-site air

monitoring locations. The sample locations are shown in Figures 4-5 through 4-12. The
analytical data for these samples is summarized in Tables 4-5 through 4-9.

mabrandD\92C408AL 292,004 . w51 4.7 9:01am, Apsil 14, 1993



42.2.1 Volatile Organic Compounds

VOCs were only detected in four on-site samples (Table 4-5). The locations of soil
samples having detectable levels of VOCs are shown in Figure 4-S.

The highest levels occurred in sample SS-HD and SS-HD DUP (a2 QA/QC duplicate
sample of SS-HD), with a total VOC concentration of nearly 360 pg/kg. Monocyclic
aromatic compounds, such as benzene and chlorobenzene, were the principle
contaminants in this sample. The two other samples both had VOC levels of 3 pg/kg.

The two off-site reference samples, SB-124S1 and SB-12452, did not have detectable
levels of VOCs.

4.2.2.2 Semi-volatile Organic Compounds

SVOs were detected in all soil samples with total concentrations ranging from 706 ug/kg
to 74,860 pg/kg (Table 4-6). Five groups of SVOs were detected in the soil boring
samples. They were PAHSs, phenols, phthalates, chlorinated hydrocarbons, and a
miscellaneous group of compounds. On-site and off-site soil samples having detectable
levels of these SVO groups are shown in Figures 4-6 and 4-7, respectively.

PAHs

PAHs were detected in all samples at levels ranging from 619 pg/kg to 74,400 pg/kg.
The highest levels were found in samples SS-H1 (74,400 ug/kg), SS-HF (28,005 ug/kg),
and SS-H6 (20,434 pg/kg). The lowest PAH levels were found in samples SS-HC
(619 pg/kg) and SS-HD (804 ng/kg).

The shallow reference sample had a total PAH concentration of 2,059 ug/kg while the
deeper sample did not have detectable levels of PAH compounds.

Phenols

Phenols were detected in only two samples, SS-HD (130 ug/kg) and the duplicate
sample SS-HD DUP (220 ug/kg).
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Phenols were not detected in the reference samples.

Phthalates

Phthalates were detected in all soil samples at levels ranging from 55 pg/kg (SS-HG) to
40,170 ug/kg (SS-HB). Phthalate concentrations, however, were less than 500 pg/kg in
all but two other samples.

Phthalates were not detected in the reference samples.

Chlorinated Hydrocarbons

Chlorinated hydrocarbons were detected in four samples. They are SS-HB, SS-HD and
its duplicate sample, and SS-HF. These are all on-site samples. The detected levels
ranged from 98 ug/kg to 530 ug/kg.

Chlorinated hydrocarbons were not detected in the reference samples.

Miscellaneous Semi-volatile Compounds

Two miscellaneous compounds, benzoic acid and n-nitrosodi-n-propylamine, were
detected in two off-site and three on-site samples. The concentrations ranged from

60 ug/kg to 420 ug/kg.

Miscellaneous compounds were not detected in the reference samples.
4.2.2.3 Pesticides and PCBs

Pesticides were detected in all samples except SS-HC (Table 4-7). Up to nine pesticide
compounds were detected. The highest levels were found in sample SS-H6
(1,751 pg/kg). The lowest total pesticide concentration was contained in sample SS-H4
(17.33 ug/kg). On-site and off-site soil samples having detectable pesticide
concentrations are shown in Figures 4-8 and 4-9, respectively.

The shallow reference sample contained a total pesticide level of 1.1 ug/kg. Pesticides
were not detected in the deep reference sample. The PCB Aroclor-1254 was detected
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in two samples, SS-HE and SS-HF. Both samples were collected on site, The PCB
levels were 830 ug/kg and 770 pg/kg, respectively. On-site sample concentrations of
PCBs are shown in Figure 4-8.

PCBs were not detected in the reference samples.
4.2.2.4 Inorganics

On two separate occasions, soils from seven on-site air sampling locations were collected
for inorganic analyses. The first sampling event occurred in May, 1992 and the second
event occurred in August, 1992 (see Section 2.2.5.2 for explanation). A total of
seventeen samples were analyzed. The analytical results are presented in Tables 4-8 and
4-9. On-site samples from the May, 1992 and August, 1992 events having inorganic
analyte concentrations which exceeded reference concentrations (SB-12451 and SB-
12482) are shown in Figures 4-10 and 4-11, respectively.

On-site Samples

Cadmium, cyanide and silver were not detected in any samples. In all samples
concentrations of aluminum were below the reference concentration of 16,800 mg/kg.
For all samples, mercury was either undetected or present in concentrations below the
reference concentration of 0.39 mg/kg.

Antimony was undetected in all samples, although one antimony result was rejected
during the data validation process.

Arsenic levels slightly exceeded the reference concentration of 4.4 mg/kg in five soil
samples. For both sampling events, samples from location D contained the maximum
arsenic concentrations with 9.4 mg/kg (May, 1992) and 9.2 mg/kg (August, 1992).

Eight samples contained barium concentrations which exceeded the reference
concentration of 76.3 mg/kg. In May, 1992, a maximum barium concentration of
111 mg/kg was detected in sample SS-B. In August, 1992, a maximum barium
concentration of 845 mg/kg was detected in sample SS-HF.
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Beryllium concentrations slightly exceeded the reference concentration of 0.39 mg/kg
in two samples collected during the May, 1992 sampling event. The highest beryllium
concentration, 0.52 mg/kg, was contained in sample SS-C. From the August, 1992
sampling event, beryllium was undetected in two samples. In all other samples the
beryllium concentrations did not exceed the reference concentrations.

All of the samples (except $S-D, -HD, and -HD DUP) exceeded the calcium reference
concentration of 1,340 mg/kg. From the May, 1992 sampling round, the highest calcium
concentration (69,900 mg/kg) was detected in sample SS-A. From the August, 1992
sampling round, a maximum calcium concentration of 103,000 mg/kg was detected in
sample SS-HE.

Chromium, manganese, and nickel levels exceeded reference concentrations in only two
samples. Both of these samples were collected from location SS-HC. Samples collected
during the two sampling rounds contained chromium concentrations of 84 mg/kg and
117 mg/kg, a manganese concentration of 542 mg/kg and nickel concentrations of
234 mg/kg and 477 mg/kg. The manganese results, however, for the May 1992 sampling
round were rejected during the data validation process.

Three samples (SS-C, -HC, and -HB) slightly exceeded the cobalt reference
concentration of 10.5 mg/kg. The maximum cobalt concentration was detected in
sample SS-HC (26 mg/kg).

Copper concentrations exceeded the reference concentration of 24.6 mg/kg in seven
samples. The maximum concentration, 98.2 mg/kg, was detected in sample SS-HB.

Three samples (S$-C, -HC, and -HB) exceeded the reference concentration of 19,900
mg/kg for iron. The maximum iron concentration, 23,500 mg/kg, was detected in
sample SS-HB (August, 1992). All other samples did not exceed the reference

concentration.

Two samples exceeded the lead reference concentration of 200 mg/kg. The maximum
lead concentration, 1,130 mg/kg, was found in sample SS-HB (August, 1992).

Magnesium concentrations exceeded the reference concentrations of 3,810 mg/kg in
eight samples. For both sampling events, the highest magnesium sample concentrations

mabrandO\2C408T\L2921004. w51 4-11 9:01am,April 14, 1993



were detected in the sample collected at location SS-HA. The maximum magnesium
concentration, 33, 400 mg/kg, was detected in sample SS-HA (May, 1992).

Potassium levels were below the reference concentration of 1,180 mg/kg in all samples
collected during the May, 1992 sampling round. Two samples from the August, 1992
sampling event had potassium concentrations above reference concentrations. The
highest potassium concentration, 1,740 mg/kg, was detected in sample SS-HE
(August, 1992).

Selenium was not detected in all but one sample. Sample SS-HG (August, 1992)
contained selenium at a concentration of 0.5 mg/kg. Selenium was not detected in the

reference samples.

Sodium concentrations in samples SS-A, -ADUP, -HA, and -HB exceeded the reference
concentration of 121 mg/kg. The highest sodium concentration, 453 mg/kg, was
detected in sample $S-A DUP (May, 1992). This sample also had the only detectable
level of thallium. This thallium concentration, 0.55 mg/kg, slightly exceeded the
reference concentration of 0.5 mg/kg.

Vanadium concentrations slightly exceeded the reference concentration of 34.4 mg/kg
in three samples. A maximum vanadium concentration of 40.1 mg/kg was present in
sample SS-HG (August, 1992).

Zinc concentrations exceeded the reference concentration of 48.8 mg/kg in eleven
samples. The maximum zinc concentration, 530 mg/kg, was detected in sample SS-HF

(August, 1992).

Off-site Samples

Eight soil samples were collected from off-site air monitoring locations. The inorganic
analytical results are presented in Table 4-8. Off-site soil samples having concentrations
which exceeded reference concentrations (SB-124S1 and SB-124S2) are shown in
Figure 4-12.
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Cadmium, cyanide and thallium were undetected in all samples. In addition, all samples
contained concentrations of aluminum, beryllium, cobalt, iron, manganese, and nickel
below the reference concentrations.

Concentrations of calcium and zinc exceeded reference concentrations (1,340 mg/kg and
48.8 mg/kg, respectively) in all samples. The maximum calcjum concentration, 20,000
mg/kg was detected in sample SS-H8. A maximum zinc concentration of 486 mg/kg was
detected in sample SS-H6.

The lead reference level of 200 mg/kg was exceeded in three samples. The maximum
lead level was contained in sample SS-H8 (1,350 mg/kg).

Antimony was detected in only two samples. Sample S§-H2 contained 11.2 mg/kg and
sample S$S-H8 contained 10.6 mg/kg of antimony. Both samples contained levels that
slightly exceeded the reference concentration of 9.1 mg/kg

Four soil samples bad arsenic concentrations which exceeded the reference concentration
of 4.4 mg/kg. The highest arsenic concentration, 29.1 mg/kg, was contained in sample
SS-H8.

Barium and copper concentrations exceeded reference concentrations (76.3 mg/kg and
24.6 mg/kg, respectively) in six samples. The maximum barium concentration was 204
mg/kg contained in sample SS-H6. The maximum copper concentration, 178 mg/kg, was
detected in sample SS-H8.

Chromium concentrations exceeded the reference concentration of 31.4 mg/kg in only
one sample. Sample SS-H6 contained 150 mg/kg chromium.

Magnesium concentrations exceeded the reference concentration of 3,810 mg/kg in three
samples. The maximum magnesium concentration, 10,900 mg/kg, was detected in
sample SS-HS.

Mercury was detected in four soil samples. Onply one sample, SS-HS, contained a
mercury concentration, 0.51 mg/kg, which slightly exceeded the reference concentration
of 0.39 mg/ke.
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Three samples contained potassium concentrations that exceeded the reference
concentration of 1,180 mg/kg. The highest potassinm concentration, 1,620 mg/kg, was
detected in sample SS-H7.

Selenium and silver were not detected in the reference samples. They were detected,
however, in several soil samples. Sample SS-H1 contained 0.54 mg/kg selenium.
Sample SS-H2 contained 0.78 mg/kg silver. Sample SS-H6 contained 1.3 mg/kg silver.
Sample SS-H8 contained 0.55 mg/kg of selenium and 0.87 mg/kg of silver.

Sodium sample concentrations exceeded the reference concentration of 121 mg/kg in
three samples. The maximum sodium concentration, 187 mg/kg, was detected in sample
SS-HS.

Four samples contained vanadium concentrations which slightly exceeded the reference
concentration of 34.4 mg/kg. The highest vanadium concentration, 47.3 mg/kg, was
detected in sample SS-HS.

4.2.3 Former Community Garden
Five soil samples were collected from the area of the former community garden. Four
samples were collected from the surface and one sample was collected from the 1 ft to

2 ft depth interval. Sampling locations are shown in Figures 4-13 through 4-16.
Analytical data are summarized in Tables 4-10 through 4-13.

42.3.1 Volatile Organic Compounds

VOCs were detected in two samples, one shallow and one deep (Table 4-10). Sample
SS-GAR3 had 1 pg/kg of chloroform and sample SB-GARS had 1 pg/kg of toluene.
Samples with detectable levels of VOCs are shown in Figure 4-13.

VOCs were not detected in the reference samples.

4.2.3.2 Semi-volatile Organic Compounds

Three groups of SVOs were detected in the samples. Total SVO concentrations ranged
from 4,226 ug/kg (SB-GARS) to 18,515 ug/kg (SS-GAR2). The SVO data is
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summarized in Table 4-11. The locations of samples with detectable levels of these SVO
groups are shown in Figure 4-14.

PAHSs

PAHs were detected in all samples at concentrations ranging from 4,101 pg/kg
(SB-GARS) to 17,835 pg/kg (SS-GAR2).

The shallow reference sample had a total PAH concentration of 2,059 pg/kg while the
deeper sample had no detectable levels.

Phthalates

Phthalates were detected in all samples at levels ranging from 36 ug/kg (SB-GARS) to
440 pg/kg (SS-GAR3).

Phthalates were not detected in the reference samples.

Miscellaneous Semi-vplatile Compounds

Only one miscellaneous SVO compound, benzoic acid, was detected. It was found in all
five samples at concentrations ranging from 89 ug/kg to 670 ug/kg.

4.2.3.3 Pesticides and PCBs

Up to nine pesticide compounds were detected in all of the samples (Table 4-12). The
total pesticide concentrations ranged from 19.6 ug/kg in sample SB-GARS to
775.7 pg/kg in sample SS-GAR1. The locations of samples having detectable pesticide
levels are shown in Figure 4-15.

The shallow reference sample contained pesticide levels of 1.1 ug/kg. Pesticides were
not detected in the deep reference sample.

The PCB Aroclor-1254 was detected in all of the samples with concentrations ranging
from 53 pg/kg (SB-GARS) to 1,100 pg/kg (SS-GAR1). These samples are shown in
Figure 4-15.
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PCBs were not detected in the reference samples.

4.2.3.4 Inorganics

The five soil samples that were collected from the former garden area were analyzed for
inorganic chemicals. The inorganic analytical results are summarized in Table 4-13. Soil
samples with inorganic analyte concentrations which exceed reference concentrations
(SB-124S1 and SB-124S2) are shown in Figure 4-16.

Antimony, cadmium, cyanide, and selenium were not detected in the samples. All
samples contained levels of aluminum, beryllium, cobalt, iron, manganese, nickel and
vanadium that were below reference concentrations.

Arsenic levels exceeded the 4.4 mg/kg reference concentration is all samples except SB-
GARS (2 mg/kg). The highest level was found in SS-GAR2 (7.8 mg/kg).

Three samples contained concentrations of barium which exceeded the reference
concentration of 76.3 mg/kg. The maximum barium concentration, 338 mg/kg, was
contained in sample SS-GAR3.

Calcium levels exceeded the reference concentration of 1,340 mg/kg in all five soil
samples. The highest calcium concentration, 23,000 mg/kg, was detected in sample
SS-GARI.

Sample SS-GAR2, with a chromium concentration of 38.1 mg/kg, was the only soil
sample from the former garden area to exceed the reference chromium concentration
of 31.4 mg/kg.

All samples except SB-GARS contained copper, magnesium and zinc concentrations
which exceeded reference concentrations. Lead levels were exceeded in all samples
except SS-GAR4 and SB-GARS. The maximum copper and lead concentrations, 72.2
mg/kg and 293 mg/kg, respectively, were detected in sample SS-GARI. The maximum
magnesium concentration, 7,200 mg/kg, was contained in soil sample SS-GAR2. Sample
SS-GAR3, contained the highest level of zinc (319 mg/kg).
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Mercury concentrations exceeded the reference concentration of 0.39 mg/kg in four
samples. The highest mercury concentration, 1.3 mg/kg, was present in sample
SS-GARI1.

Potassium concentrations exceeded the reference concentration of 1,180 mg/kg in only
one soil sample. The highest potassium concentration, 1,230 mg/kg, was contained in
soil sample SS-GARS3.

Silver was not detected in the reference samples. It was, however, detected in former
garden area samples SS-GAR1, SS-GAR?2 and SS-GARA4. Silver concentrations were 1.1
mg/kg, 0.72 mg/kg and 0.81 mg/kg, respectively.

Sodium concentrations slightly exceeded the reference concentration of 121 mg/kg in
two samples, The maximum sodium concentration, 194 mg/kg, was detected in sample
SS-GAR2.

Although undetected in all four shallow samples, the deeper sample SB-GARS contained
0.67 mg/kg of thallium. This thallium concentration was slightly above the reference
thallium concentration of 0.5 mg/kg.

4.2.4 Tentatively Identified Compounds

This section discusses the tentatively identified compounds (TICs) that were detected in
the soil samples. Following 1989 ASP protocols, a maximum of 10 VOC TICs and 20
SVO TICs were reported by the laboratory. The TIC data are summarized in Tables
4-14 through 4-18.

For data presentation, the TICs found in any given sample were grouped in the summary
tables on the basis of their similarity, and not by chemical composition. For example,
if the laboratory identified several compounds as "unknown hydrocarbons’, the
compounds were grouped together even though their chemical composition may not be
the same.
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Soil Borings

Six groups of VOC TICs and fifty groups of SVO TICs were detected in soil samples
collected from the on- and off-site borings. Tables 4-14 and 4-15 show the
concentrations of the individual TICs detected in the samples.

VOC TICs were detected in seven samples. The number of detected TICs varied from
one to three. The concentrations of detected VOC TICs ranged from 11 pg/kg
(SB-CB1S2) to 1,090 ug/kg (SB-119S2). VOC TICS were not detected in the reference

samples.

SVO TICs were detected in all samples. The number of detected TICs varied from
three to nineteen. The concentrations of detected semi-volatile TICs ranged from
530 pg/kg (SB-11382) to 90,800 ug/kg (SB-118S2 DL). SVO TICS were detected in the
reference samples at concentrations ranging from 5,950 pg/kg (SB-124S1) to 8,300 ug/kg
(SB-12482).

On-Site Air Monitoring Locations

Five groups of volatile organic TICs and twenty-two groups of semi-volatile organic TICs
were detected in the soil samples collected from the on-site air sampling locations.
Table 4-16 shows the concentrations of the individual TICs detected in the samples.

VOC TICs were detected in three samples. The number of detected TICs varied from
two to five. The concentrations of detected VOC TICs ranged from 27 ug/kg (SS-HF)
to 279 ug/kg (SS-HC). VOC TICS were not detected in the reference samples.

SVO TICs were detected in all samples. The number of detected TICs varied from four
to nineteen. The concentrations of detected compounds ranged from 3,370 ug/kg (SS-
HE) to 22,570 ug/kg (SS-HF). SVO TICS were detected in the reference samples at
concentrations ranging from 5,950 ug/kg (SB-124S1) to 8,300 ug/kg (SB-12482).
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Off-Site Air Monitoring Locations

One volatile organic TIC and sixteen groups of semi-volatile organic TICs were detected
in the soil samples collected at the off-site air sampling locations. Table 4-17 shows the
concentrations of the individual TICs detected in the samples.

One VOC TIC was identified in sample SS-H4 at a concentration of 6 pg/kg. VOC
TICS were not detected in the reference samples.

SVO TICs were detected in all samples at concentrations ranging from 4,040 ug/kg (SS-
H5) to 39,460 ug/kg (SS-H1). The number of detected TICs varied from five to
eighteen. SVO TICS were detected in the reference samples at concentrations ranging
from 5,950 pg/kg (SB-124S1) to 8,300 ug/kg (SB-12452).

Former Community Garden

Twao volatile organic TICs and eleven groups of semi-volatile organic TICs were detected
in the soil samples collected from the former community garden area. Table 4-18 shows
the concentrations of the individual TICs detected in the samples.

VOC TICs were detected in samples SS-GAR1 and SS-GAR4. Both samples had a total
TIC concentration of 8 ug/kg. VOC TICs were not detected in the reference samples.

SVO TICs were detected in all samples at concentrations ranging from 1,590 ug/kg (SB-
GARS) to 48,620 ug/kg (SS-GAR4). The number of detected TICs varied from six to
eighteen. SVO TICS were detected in the reference samples at concentrations ranging
from 5,950 ug/kg (SB-124S1) to 8,300 ug/kg (SB-12452).

43 GROUNDWATER/LEACHATE SEEPS

This section includes the presentation of analytical data from the monitoring well and
seep samples collected for the RY; a comparison of these data to NYSDEC Groundwater
Standards, draft effluent limitations, and the Phase I data; evaluation of the data with
regard to ionic distribution; and a summary and conclusions regarding the nature and
extent of groundwater contamination.
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4.3.1 Monitoring Well Sample Results

This section contains a summary of the analytical results obtained from sampling

monitoring wells.

4.3.1.1 Volatile Organic Compounds

Forty monitoring well samples and two blind duplicates (MW-DUP-1, duplicate of MW-
115 and MW-DUP-2, duplicate of MW-126), were analyzed for VOCs using the
NYSDEC ASP 1989 methods with a holding time of 7 days. The validated results of
these analyses are summarized in Table 4-19 and graphically on Figure 4-17 next to the
monitoring wells. No VOCs were detected in MW-103, -107, -114B, -117B, -118, -119, -
120B, and -123. Methylene chloride, which was detected in many of the samples, is a
common laboratory contaminant, and these restuls were rejected during validation.

The additional VOC samples that were taken in MW-120 at the end of the pumping test,
one at high tide, MW-120H, and one at low tide, MW-120L, show similar results when
compared to the MW-120 sample. These samples contained benzene, chlorobenzene,
ethylbenzene, toluene, and xylenes at levels similar to the MW-120 sample. One VOC
sample was taken from MW-115 and MW-115B at the end of the pumping tests (the
sample taken from MW-115 was labeled as MW-115P, and the sample taken from MW-
115B was labeled as MW-115BP). These were taken for comparison with the pre-test
samples and show essentially no differences in results. Also, the two duplicate samples
showed consistently similar results when compared to their corresponding well sample
detections.

The following is a summary of the VOCs detected.

Halogenated Aliphatic Compounds. Very few halogenated aliphatic compounds
were detected in the monitoring well samples. Chloroform and 1,2
dichloroethylene are the most frequently detected compounds. Chloroform was
detected in three samples from 2 micrograms per liter (zg/L) to 20 ug/L and 1,2-
dichloroethylene was detected in two samples at 1 pg/L. Only the sample from
MW-116B contained tetrachloroethylene and trichloroethylene at 6 pg/L and 5
ug/L, respectively.
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Ketones. 2-propanone (acetone) was detected in 12 samples at concentrations
ranging from 8 ug/L to 2,100 ug/L. The highest concentrations of 2-proponone
were found in MW-121B and MW-119B.

Monogcyclic Aromatic Hydrocarbons, This group of compounds was the most
prevalent of the VOCs detected. Benzene, chlorobenzene, ethylbenzene, toluene,
and xylenes were detected in the following frequency and concentration range:

benzene 15 samples 1pg/Lto 62 ug/L
chlorobenzene 17 samples 1 pg/L to 46 ug/L
ethylbenzene 11 samples 3 ug/Lto 36 pug/L
toluene 8 samples 1 pg/L to 230 pg/L
xylenes 6 samples S ug/L to 200 pg/L

The highest total concentration of monocyclic aromatic hydrocarbons was found in MW-
116B (528 ug/L). The next highest total concentrations of these five compounds were
found in MW-119B (50 pg/L), MW-120 (37 pg/L), MW-111 (23 ug/L), MW-113B (31
pug/L), MW-122 (35 pg/L), and MW-122B (56 pg/L).

43.1.2 Semi-volatile Organic Compounds

Thirty-five monitoring well samples were analyzed for semi-volatile organic compounds
using the NYSDEC ASP 1989 methods with a holding time of five days to extraction and
forty days for analysis after extraction. The results of these analyses are presented in
Table 4-20, and graphically on Figure 4-18 next to the monitoring wells.

No semi-volatile organic compounds were detected in MW-110, -111, -113, -114, -114B, -
-115B, -125 or -125B. Samples MW-105 and MW-126 contained the most semi-volatile
organic compounds. The following is a summary of the SVO compounds detected.

Polycyclic Aromatic Hydrocarbons (PAHs). PAH compounds were detected in

nine monitoring well samples with total concentrations ranging from 6 pg/L to
282 pg/L. MW-105 contained the most PAH compounds and highest total
concentration. MW-120 and MW-126 were the next highest in total concentration
(56 ug/L and 118 ug/L, respectively). Unlike VOCs which were detected in the
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highest concentration in the bedrock wells, PAHs are limited to the fill and till
units, with the exception of 10 pg/L in MW-116B and 8 pg/L. in MW-119B.

Naphthalene was detected at the highest concentration (140 ug/L in MW-105)
of the PAHs. Other PAHs detected include 2-methylnaphthalene,
acenaphthylene, acenaphthene, anthracene, chrysene, benzo (a) anthracene,
dibenzofuran, fluoranthene, fluorene, phenanthrene, and pyrene.

Phenols. Phenolic compounds were detected in five monitoring well samples with
total concentrations ranging from 4 pg/L to 339 pg/L. Wells MW-105, -120, and
-126 contained 2-methylphenol and 2,4-dimethylphenol at 73 pg/L, 119 ug/L, and
339 ug/L, respectively.

Phthalates. Bis(2-ethylhexyl)phthalate, di-n-butyl phthalate, and di-n-
octylphthalate were detected in 13 samples at concentrations ranging from 2 ug/L
to 48 ug/L. The highest levels of phthalates were found in MW-126. Only three
other samples had phthalates detected above 6 pg/L. They are MW-105 (13
ng/L), MW-118B (32 pg/L) and MW-119B (17 pg/L).

Other Semi-volatiles. Very low concentrations of bis (2-chloroisopropyl) ether,

1,4-dichlorobenzene, N-mitrosodi-n-propylamine, and N-nitrosodiphenylamine
were detected in wells MW-109, -113B, -117B, -118, -118B, -119B, -120, and -
121B.

43,13 Pesticides and PCBs

Pesticide compound detections are summarized in Table 4-21. Pesticides were detected
in 27 wells at concentrations ranging from 0.0082 pg/L to 21 pg/L. The highest
concentrations and most frequent detections are in the MW-105 sample. In all samples
other than MW-105, the pesticide detections are flagged with a J indicating that the
compounds were detected below the Contract Required Detection Limit. Most pesticide
results are also flagged with a V indicating that the reported results could not be verified
during data validation.
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The PCB Aroclors 1016 and 1260 were the only PCB compounds detected. These
detections were limited to MW-105 where PCB 1016 was 0.84 ug/L and PCB 1260 was

1 ng/L.
43.1.4 Inorganics

Thirty-eight samples were submitted for inorganic analyses using the NYSDEC ASP 1989
methods. Holding times varied for each analyte as stated in the QAPP (WCCI, 1991¢).
The results of the inorganic analyses are presented in Table 4-22. Selected analytes are
also displayed graphically on Figure 4-19. All monitoring well samples contained
inorganic analytes. All inorganics analyzed were detected with the exception of
beryllium and selenivm. The following is a summary of the results.

Arsenic. Arsenic was detected in twenty seven of the monitoring well samples ranging
in concentration from 2 ug/L in MW-112 to 63.4 ug/L in MW-126. Arsenic detections
that were greater than 10 xg/L are in the MW-107, -117, -118B, -119B, -121, -122, and -
126 samples.

Barium. Barium was detected in all 38 of the monitoring well samples ranging in
concentration from 164 pg/L in MW-114 to 3,090 ug/L in MW-126.

Cadmium. Cadmium was detected in seven samples ranging from 5.2 ug/L in MW-125
to 9.6 ug/L in MW-126.

Chromium. Chromium was detected in all samples except MW-103, -109, -114B, -117B, -
120B, and -124B ranging in concentration from 11.1 pg/L in MW-115 to 1,240 pg/L in
MW-126.

Cyanide. Cyanide was detected in five monitoring well samples, MW-104 at 10.8 ug/L
and MW-106 at 24.6 ug/L, MW-113 at 22.6 pug/L, MW-118 at 267 ug/L and MW-126
at 30.4 ug/L. Cyanide was not analyzed in many of the other samples because the pH
of the water was too low to preserve the analyte. These samples are specified in the
data useability reprot (Appendix B).

Iron. Iron was detected in all monitoring well samples ranging from 165 pg/L in MW-
117B to 194,000 pg/L in MW-118B. All iron concentrations except for MW-117B are
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greater than 300 pg/L, the NYSDEC standard. This comparison is presented in
Section 4.3.4.1.

Lead. Lead was detected in 25 of the monitoring well samples ranging in concentration
from 1.2 wg/L in MW-114B to 423 pg/L in MW-126. Eleven samples had lead
concentrations greater than 25 pg/L (MW-103, -104, -105, -110, -113, -113B, -116B, -
118B, -119, -119B, -121B, and -126).

Mercury. Mercury was detected in six of the monitoring well samples ranging in
concentration from 0.2 pg/L in MW-106 to 1.1 pg/L in MW-126.

Vanadium. Vanadium was detected in all of the monitoring well samples except
MW-109, -114B, -115B, and -117B ranging in concentration from 5.2 pg/L in MW-112
to 2,860 ug/l. in MW-126.

Zine. Zine was detected in all monitoring well samples except MW-111, -112, -115, -
115B, -117, and -123. Concentrations ranged from 20.2 pg/L in MW-120B to 7,110 ug/L
in MW-118B.

Other inorganic analytes that were detected in the monitoring well samples were:
aluminum ranging in concentration from 48.7 pg/L in MW-115B to 46,200 pg/Lin MW-
118B; calcium ranging in concentration from 7,740 ug/L in MW-116 to 2,752,000 pg/L
in MW-118B; cobalt ranging in concentration from 8.1 pg/L in MW-118B to 77.3 ug/L
in MW-126; copper ranging in concentration from 7.3 ug/L in MW-114 to 1130 ug/L
in MW-118B; magnesium ranging in concentration from 5,290 pg/L in MW-116 to
1,936,000 pg/L in MW-118B; manganese ranging in concentration from 75.8 pg/L in
MW-105 to 29,600 pg/L in MW-118B; nickel ranging in concentration from 474 ug/L
in MW-117B to 414 pug/L in MW-122; potassium ranging in concentration from 2,950
pg/L in MW-116 to 1,431,000 pg/L in MW-126; and sodium ranging in concentration
from 10,700 pg/L in MW-124B to 8,000,000 pg/L in MW-118.

4.3.1.5 Conventional Parameters
Thirty-nine monitoring well samples were analyzed for a modified Bureau of Municipal

Waste (BMW) list of conventional parameters which included: alkalinity as carbonate,
alkalinity as bicarbonate, TDS, chloride, nitrate-N, suifate, chemical oxygen demand

mabrand\S2CA08TAL 2526004 w5 T 4-24 9:01am, April 14, 1993



(COD), total Kjeldahl nitrogen (TKN), and ammonia-N. Samples were analyzed for
conventional parameters for two reasons: 1) to aid in evaluating the nature and extent
of contamination associated with the landfill, and 2) to compare the ionic distribution
in the groundwater samples with the surface water and seep samples. The BMW
recommends a list of analytes for analytes for landfill sites. Of this list, these nine
compounds were selected as most appropriate for evaluating nature and extent of

contamination and ionic distribution.

Monitoring well samples were analyzed using the specific EPA methods presented in the
QAPP (WCCI, 1991¢). Compounds detected are listed in Table 4-23. The distribution
of selected compounds is shown on Figure 4-20. A description of specific parameters
detected in the monitoring well samples is presented in the following sections.

Ammonia-N. Ammonia-N was detected in 30 of the monitoring well samples ranging
in concentration from 0.17 mg/L in MW-116B to 1,260 mg/L in MW-126.

Chloride. Chloride was detected in all of the monitoring well samples ranging in
concentration from 11 milligrams per liter (mg/L) in MW-124B to 13,560 mg/L in
MW-120B. Chlorides are discussed in detail in Section 4.3.8.1.

Nitrate-N. Nitrate-N was detected in 18 of the monitoring well samples ranging in
concentration from 0.01 mg/L in MW-124B to 23 mg/L in MW-118.

Sulfate. Sulfate was detected in all of the monitoring well samples ranging in

concentration from 30 mg/L in MW-123 to 1,680 mg/L in MW-119.

Other conventional parameters that were detected in the monitoring well samples were:
alkalinity as carbonate ranging in concentration from 6 mg/L in MW-124 to 900 mg/L
in MW-126; alkalinity as bicarbonate ranging in concentration from 35 mg/L in MW-
118B to 5,880 mg/L in MW-105; TDS ranging in concentration from 30 mg/L in MW-
123 to 28,300 mg/L in MW-120B; COD ranging from 170 mg/L in MW-121B to
8,170 mg/L in MW-126; and total Kjeldahl-N ranging in concentration from 0.28 mg/L
in MW-123 to 1,010 mg/L in MW-105.
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4.3.2 Seep Sample Results

This section contains the summary of the analytical results obtained from sampling the

seeps.

43.2.1 Volatile Qrganic Compounds

Eight seep samples and one blind duplicate sample of LS-2 (1.S-2 DUP) were analyzed
for volatile organic compounds using the NYSDEC ASP 1989 methods with a holding
time of seven days.

Each of the volatile organic compounds detected are presented in Table 4-24 and shown
graphically near their respective sampling locations on Figure 4-21. No VOCs were
detected in seep samples LS-3 and LS-7. The highest concentrations of VOCs were
detected in samples L8-1, -9, and -10. The following is a summary of the VOC results.

Halogenated Aliphatic Compounds. There were no halogenated aliphatic
compounds detected. Methylene chloride detections were negated in the
laboratory data validation process.

Ketones. 2-propanone (acetone) was detected in LS-9 (12 pg/L) and 2-butanone
was detected in 1.S-1 at 62 mg/L.

Monocyclic Aromatic Hydrocarbons. As in the monitoring well samples, this

group of compounds were the most frequently detected VOCs. Monocyclic
aromatics were highest in LS-1 (170 ug/L total).

Benzene was detected in LS-1, -9, and -10 at 2 to 4 pg/L. Chlorobenzene was
present in LS-1, -2, -4, -5, -9, and -10 from 2 pg/L to 12 pg/L. Ethylbenzene was
found in LS-1, -5, -9, and -10 from 1 ug/L to 15 ug/L. Toluene was detected in
LS-1 at 81 pg/L and LS-9 at 7ug/L, and xylenes were found in LS-1, -9, and -10
at 4 ug/L to 65 ug/L.

4322 Semi-volatile Organic Compounds
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Eight seep samples and one blind duplicate sample (L.S-2 DUP) were analyzed for SVOs
using the NYSDEC ASP 1989 methods with a holding time of five days for extraction
and forty days for analysis after extraction. The SVO results are summarized in Table
4-25 and shown graphically on Figure 4-22 next to their respective sampling locations.

No SVOs were detected in LS-3, -5 or -7. Samples 1.S-1 and LS-9 contained the most
SVOs. The following is a summary of some of the detected SVOs.

Polycyclic Aromatic Hydrocarbons. PAHs were detected in LS-1, -2, -9, and -10
from 3 pg/L in LS-10 to 74 ug/L total in LS-1. The LS-1 sample contained seven
PAH compounds with the highest concentration being phenanthrene at 24 pg/L.
LS-2 only contained dibenzofuran (10 ug/L), and LS-10 had 3 pg/L of
naphthalene only.

Phenols. LS-1, -2, and -9 contained phenolic compounds at 15 ug/L, 4 ug/L, and
51 ug/L, respectively.

Phthalates. Phthalates were detected in LS-1, -2, -9, and -10 at 5 ug/L to 15
ug/L (LS-1).

Chlorinated Hydrocarbons. Dichlorobenzene compounds were detected in LS-4
at 19 ug/L total. Sample LS-9 also had 4 ug/L of 1,4-dichlorobenzene.

Other Semi-volatiles. Benzonic acid was found in I.S-2 at 33 ug/L.

43.2.3 Pesticides and PCBs

Eight seep samples and one blind duplicate (LS-2 DUP) were analyzed for pesticide and
PCB compounds using the NYSDEC ASP 1989 methods with a holding time of five days
to extraction and forty days for analysis after extraction.

A summary of the pesticide and PCB compounds detected is given in Table 4-26 and in
Figure 4-23 next to the sampling location. No pesticide or PCB compounds were
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detected in sample LS-3. Samples LS-2 and 1.S-5 contained the most pesticide/PCB
compounds. All pesticide results are flagged with a V indicating that the reported
results could not be verified during data validation.

Dieldrin was detected in four of the seep samples ranging in concentration from 0.024
ug/L in LS-2 DUP to 0.64 ug/L in LS-10. Endrin was detected in two of the seep
samples, 0.023 pug/L in LS-1 and 0.062 pg/L in LS-10. Endosulfan II was detected in
LS-9 at 1.5 ug/L. Aroclor-1016 was detected in LS-2 at 0.88 ug/L.

Other pesticides compounds that were detected in the seep samples were: beta-BHC in
L.8-2 at 0.033 pg/L; delta-BHC ranging in concentration from 0.01 ug/L in LS-7 to 0.047
ug/L in LS-2; 4,4-DDE from 0.026 pg/L in LS-5 to 0.078 ug/L in LS-10; 4,4-DDD in
LS-2 (0.042 pg/L) and LS-5 (0.015 ug/L.); methoxychlor in LS-10 at 0.65 ug/L; and
alpha-chlordane in LS-2 at 0.025 pg/L.

4.3.2.4 Inorganics

Eight seep samples and one blind duplicate sample (LS-2 DUP) were analyzed for
inorganic analytes using the NYSDEC ASP 1989 methods. Holding times differed for
each analyte as detailed in the QAPP (WCCI, 1991c). A summary of the inorganics
detected are presented in Table 4-27 and on Figure 4-24 next to the sampling location.
The discussions below summarize the location and concentration ranges for the
inorganics detected.

Arsenic. Arsenic was detected in seven seep samples ranging in concentration
from 1.6 pg/L in LS-2 DUP to 89.1 ug/L in LS-S.

Barium. Barium was detected in all of the seep samples ranging in concentration
from 104 pg/L in LS-3 to 8,470 pg/L in LS-2 DUP.

Boron. Boron was detected in all of the seep samples ranging in concentration
from 1,570 pg/L in LS-4 to 8,900 pg/L in LS-1.

Chromium. Chromium was detected in eight of the seep samples (all but LS-3)
ranging in concentrations from 26 ug/L in LS-7 to 483 ug/L in LS-2 DUP.
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Chromium (hexavalent). Hexavalent chromium (see Table 4-28) was detected in
eight seep samples ranging in concentrations from <10 pg/Lin 1.S-3 to 560 pg/L

in LS-9.

Lead. Lead was detected in each of the seep samples ranging in concentrations
from 3 ug/L in L.S-4 to 2,780 ug/L in LS-2 DUP.

Mercury. Mercury was detected in four of the seep samples at concentrations of
0.34 ug/L in LS-2, 1.6 pg/L in 1.S-2 DUP, 2 pg/L in LS-5, and 5 pg/L in LS-9.

Vanadium. Vanadium was detected in all of the seep samples ranging in
concentration from 4.9 ug/L in LS-3 to 822 pg/L in LS-9.

Zinc, Zinc was detected in all of the seep samples ranging in concentration from
28.1 ug/L in LS-7 to 1,330 pg/L in LS-5.

Other inorganic compounds that were detected in the seep samples were aluminum in
eight samples ranging in concentration from 501 pg/L in LS-7 to 658,000 pg/L in LS-5,
antimony in LS-§ at 70.3 pg/L, beryllium in LS-5 at 1 pg/L and LS-2 DUP at 1.2 ug/L,
and calcium in all samples ranging in concentration from 35,600 ug/L in LS-1 to 301,000
pg/Lin LS-2 DUP. Cobalt was detected in seven samples ranging in concentration from
12.5 in LS-4 pg/L to 61.7 ug/L in LS-5. Copper was detected in all of the samples
ranging in concentration from 6.1 ug/L in LS-4 to 997 ug/L in LS-5. Iron was detected
in all the samples from 2,970 pg/L in LS-7 to 860,000 pg/L in LS-2 DUP. Magnesium
was detected in all eight of the samples ranging in concentration from 46,300 ug/L at
1S4 to 899,000 in LS-3. Manganese was detected in all of the samples ranging in
concentration from 130 pg/L in LS-1 to 4,290 ug/L in LS-2 DUP. Nickel was detected
in seven of the samples ranging in concentration from 25.4 ug/L in LS-2 to 161 ug/L in
L.S-2 DUP. Potassium was detected in all of the samples ranging in concentration from
101,000 pg/L in LS-4 to 650,000 ug/L in LS-1. Silver was detected in one sample, LS-5
at 12.1 pg/L. Sodium was detected in all of the samples ranging in concentration from
672,000 ug/L in LS-2 DUP to 7,912,000 ug/L in LS-3. Thallium was detected in one
sample, LS-7 at 16.77 ug/L. Cyanide was detected in LS-2 at 20.4 ug/L and LS-2 DUP
at 26.2 ug/L.
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4.3.2.5 Conventional Parameters

Eight seep samples and one blind duplicate sample were analyzed for a modified BMW
list of conventional parameters which included; Chemical Oxygen Demand (COD),
Biological Oxygen Demand (BOD), ammonia-N, total Kjeldhal-N (TKN), alkalinity (as
bicarbonate and as carbonate), hardness, chloride, sulfate, hexavalent chromium, nitrate,
phenolics, total organic carbon, Total Dissolved Solids (TDS), total volatile solids, color,
and odor. These samples were analyzed using the specific EPA method as described in
the QAPP (WCCI, 1991c).

A summary of the conventional parameters detected is presented in Table 4-28 and in
Figure 4-25 next to the sampling location. A description of the analytes detected is

presented in the following sections.

Ammonia-N. Ammonia-N was detected in all of the seep samples ranging in
concentration from 5.5 mg/L in LS-3 to 637 mg/L in LS-5.

Biological Oxygen Demand. Biological Oxygen Demand (BOD) in the each of

the seep samples ranged in concentration from <3 mg/L in LS-3 to 227 mg/L in
LS-5.

Chemical Oxygen Demand. Chemical Oxygen Demand (COD) in each of the
seep samples ranged from <250 mg/L in LS-3 to 2,040 mg/L in LS-5.

Chloride. Chloride was detected in all the seep samples ranging in concentration
from 1,170 mg/L in LS-4 to 11,680 mg/L. in LS-7.

Nitrate-N. Nitrate-N was detected in all of the seep samples ranging in
concentration from 0.06 mg/L in LS-3 to 1.02 mg/L in LS-5.

Sulfate. Sulfate was detected in all the seep samples ranging in concentration
from 110 mg/L in LS-2 to 1,770 mg/L in LS-3.

Other conventional parameters that were detected in the seep samples were: total
organic carbon ranging in concentration from 14 mg/L in LS-3 to 1,900 mg/L in L.S-1;
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total Kjeldahl-N (TKN) ranging in concentration from 6 mg/L in LS-2 to 1,110 mg/L
in LS-1; alkalinity ranging in concentration from 200 mg/L in LS-3 to 6,000 mg/L in

LS-2 DUP; hardness ranging in concentration from 354 mg/L in LS-4 to 4,410 mg/L in
1.8-3, total dissolved solids (TDS) ranging in concentration from 2,850 mg/L in LS-2 to
26,100 mg/L in 1.S-3; total volatile solids ranging in concentration from 307 mg/L in LS-
4 to 4,500 mg/L in LS-5; and total phenolics ranging in concentration from <0.1 mg/L
in L.S-2 to 0.12 mg/L in LS-1.

4.3.3 Monitoring Well and Seep TIC Data

Tentatively identified compounds (TIC’s) detected in the seep and monitoring well
samples are summarized in Tables 4-29 through 4-32. These data are being used in a
qualitative manner only since these detections cannot be quantified or completely
ascertained.

The seep VOC TICs (Table 4-29) show only a limited number of unknowns with the
majority found in LS-1. The seep SVO TICs (Table 4-30) contain a variety of chemical
groups including acids, phthalates, phenols, camphor, PAH’s, and amines. The
monitoring well TIC data (Table 4-31) shows limited detections of unknowns and other
compounds with all concentrations, except for an unknown cycloketone in MW-126,
below 90 ug/l. The monitoring well SVO TICs (Table 4-32) contain an extensive
variety of unknowns and other compounds. Detections are scattered in all samples with
no trends evident with respect to the distribution or concentrations of particular
compounds.

4.3.4 Comparison of the RI Monitoring Well and Seep Sample Results to the
Phase I Data

The monitoring well and seep sampling locations which were sampled both in the Rl and
in the Phase I quarterly events were compared to determine if any trends were evident.
These samples include MW-103, -104, -105, -106, -107, -109, -110, -111, -112, and LS-1, -
2, and -3. The Phase I data are summarized in Section 1 of this report. A comparison
of these different sampling event results shows little in the way of changes in the
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compounds detected or the concentrations of these compounds. VOCs were detected
at similar levels in each of the sampling events with benzene, chlorobenzene, and
ethylbenzene being the predominant compounds detected.

The Phase I samples also showed similar levels of SVO compounds. MW-105
consistently contained the most SVO compounds detected in each of these wells. The
concentrations of many of the PAH compounds in the 1992 MW-105 sample are,
however, higher than in the Phase I samples. Metal concentrations and detections were
also similar in each sampling event.

4.3.5 Comparison of the Monitoring Well and Seep Sample Results to NYSDEC
Groundwater Standards

Chemicals detected in the monitoring well and seep samples were compared to
NYSDEC Class GA groundwater standards and guidance values (6 NYCRR Part 700-
705, September 25, 1990). A list of the compounds, the NYSDEC standards and
guidance value (when no standard is available), the range in which the compounds were
detected in both the monitoring well and seep samples, and the list of samples where
exceedances were noted, are presented in Table 4-33. The compounds that exceed the
state standards are also listed on Table 4-34 for each sample location. Figure 4-25A
shows a comparison of shallow well and seep sample results to the NYSDEC standards.
Figure 4-25B shows the same comparison for bedrock well samples.

A comparison of the monitoring well and seep sample results to the state drinking water
guidelines is necessary since all groundwater in New York is considered a potential
source of drinking water. While currently there is no use of groundwater at the site and
surrounding area for drinking water, this RI and FS will consider all potential end uses
of the site, including the possibility of the use of groundwater for drinking water. As
such, the state groundwater standards are valid for comparison purposes with the site
samples. Seep samples are lumped into the groundwater category by nature of their flow
(i.e. the seeps are reflective of shallow groundwater) as stated in Section 3.4.

Most of the samples contain compounds that exceed NYSDEC standards (Tables 4-33
and 4-34). The bulk of the exceedances are for inorganics, primarily iron, magnesium,
sodium, TDS, ammonia, and chloride. However, standard exceedances for VOCs, SVOs,
and pesticides are also found.
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4.3.6 Comparison of the Monitoring Well and Seep Sample Results to NYSDEC’s
Petham Bay Landfill Effluent Limitations

Effluent limits for surface water discharges of groundwater/leachate from the Pelham
Bay Landfill were requested from NYSDEC as part of the FS. Draft effluent limitations
for discharges of treated water were received from NYSDEC on November 23, 1992.
These draft limitations are being used for a comparison basis with the monitoring well
and seep sampling results since, as described in Section 3.4, the majority of the
groundwater/leachate generated on site will flow into the surface water bodies
surrounding the site. Thus, shallow groundwater can be viewed as a potential surface
water discharge which makes comparison of the monitoring results to the effluent

limitations valid.

Table 4-35 presents the NYSDEC effluent limits and the range of the same constituent
concentrations detected in the monitoring well and seep samples. This table shows the
constituents that have exceedances of the effluent limitations and the maximum
exceedance for each chemical. Exceedances are found for benzene, toluene, xylenes,
naphthalene, cyanide, aluminum, copper, chromium, hexavalent chromium, iron, lead,
manganese, barium, vanadium, zinc, and ammonia. Table 4-36 lists the effluent limits
and the monitoring well and seep samples that exceed the limits. The majority of the
exceedances found are for inorganic compounds, particularly aluminum, iron, manganese,
and ammonia.

4.3.7 Comparison of Upgradient and Downgradient Menitoring Well Results

To evaluate the impact of the landfill on groundwater quality in the vicinity of the site,
a comparison was made between the sample results of wells that are hydraulically
upgradient (MW-116, -123, and -124) and wells that are in a shallow groundwater flow
pathway from the landfill. A separate comparison was also attempted in the bedrock.

In the shallow groundwater flow system, wells MW-116 and MW-123 only contained iron,
manganese, magnesium, sodium and chloride at concentrations above the NYSDEC
groundwater standards. Well MW-124 also contained chromium and TDS at levels
above the groundwater standards. With the exception of chromium, the other
constituents were generally at lower levels in the off-site wells than in many of the
shallow wells at the site perimeter. This indicates that elevated levels of these
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constituents in the groundwater on site (up to one order of magnitude higher than found
in the upgradient wells) may be due to the landfill.

Chromium is found in MW-124 at 72.7 ug/l. Only seven well samples have measured
chromium concentrations greater than this. They are MW-104, -105, -107, =115, -118B, -
120, and -125. The presence of chromium in the samples of groundwater from the
landfill therefore, cannot be conclusively determined.

Other constituents detected in the shallow groundwater monitoring wells above
NYSDEC groundwater standards are likely to be the result of leaching processes in the
landfill. The exception are compounds that are components of seawater (sodium,
chloride, magnesium, manganese, boron).

A similar type of comparison cannot be done in the bedrock since groundwater flow is
mostly through interconnected joints/fractures from the ridge in the center of the landfill
(i.e., there are no upgradient wells by definition in the bedrock). Bedrock monitoring
wells that contain constituents that in the shallow groundwater are linked to the site (i.e.,
all the VOGs, arsenic, ammonia, etc) include MW-113B, -116B, -118B, -119B, and -122B.
These wells are in all directions from the site center and as such, reflect the radial flow-
pattern possible in the bedrock.

Bedrock groundwater samples that do not show constituents or constituent levels
indicative of the landfill (MW-114B, -117B, -124B) indicate that no hydraulic connection
to the site via the bedrock structure exists.

438 Comparison of Monitoring Well, Seep, and Surface Water Ionic Chemistry

4.3.8.1 Chloride Concentrations and the Distinction Between Freshwater and
Saltwater

Saltwater is present beneath portions of the Pelham Bay Landfill as described in Section
3.4. Saltwater in the fill and till is found in a narrow zone near the perimeter of the bay

and its encroachment occurs in a mixing zone as shown in Figure 3-30. Saltwater
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encroachment is limited by the extent of mounding present in the landfill and the
shallow nature of the fill/till flow system which limits the stratification of the more dense
saltwater. To check the field and modeling conclusions on the extent of saltwater
encroachment, chloride concentrations in the monitoring wells, seep samples, and surface
water samples were compared. A listing of these concentrations is provided in Table 4-
37.

The chloride concentrations in surface water ranged from 12,300 mg/L to 16,400 mg/L
with an average concentration of 13,977 mg/L. This is less than the average seawater
chloride concentration of 19,000 mg/L (Goldberg, 1969), which is reasonable given the
freshwater flow into Eastchester Bay from the Hutchinson River.

Monitoring well chloride concentrations ranged from 11 mg/L to 14,700 mg/L. Only
seven of the well samples, however, had chloride concentrations greater than 10,000
mg/L. These wells, MW-103, -118, -118B, -119, -119B, -120B, and -125B, had chloride
concentrations ranging from 10,460 mg/L to 14,700 mg/L. The remaining 27 well
samples had chloride concentrations ranging from 11 mg/L to 6,040 mg/L with most
concentrations under 4,000 mg/L. The chloride concentration isopleths for the fill Jtilk
wells are plotted on Figure 3-29.

The pattern of chloride concentrations in the monitoring wells shows, to some extent,
the degree of saltwater influence with those wells having the greater than 10,000 mg/L
chloride concentrations being influenced by seawater. Chlorides are also commonly high
in landfill leachate. This distinction as to the source of the chlorides can be made in
some cases from the evaluation of the groundwater flow system which is discussed in
Section 3.4. For example, in wells MW-106, -118, and -119, the hydraulic gradient from
the landfill to the bay is lower than in other areas of the landfill sideslopes. This lower
gradient along the southwest corner of the site allows for more seawater encroachment
in the groundwater. This explains why wells MW-118, and MW-119 have chloride levels
similar to seawater and show the greatest tidal responses.

The chloride concentrations that were relatively high in other wells (MW-105, -120, -121,
and -126) could be due to chloride contributions from the landfill waste. For MW-126
where there was no surface water influence (based on the lack of tidal response in the
well) the chloride level (5,140 mg/L) is indicative of water that has infiltrated through
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the waste. The MW-105, -120, and -121 chloride concentrations are possibly due to both
their location near the bay and from consituents leached from the waste.

Several wells in the bedrock had chloride levels similar to seawater (MW-118B, -119B, -
-120B, and -125B). These chloride levels are likely indicative of the interconnection of
fractures in the bedrock at these locations with those in bedrock beneath the bay.

Background chloride concentrations in groundwater are obtained from those wells that
are hydraulically upgradient of the site; MW-123 (179 mg/L), MW-116 (30 mg/L), and
MW-124 (590 mg/L). The bedrock wells MW-116B (105 mg/L) and MW-124B
(11 mg/L) also had background chloride levels. With the exception of MW-124B, these
chloride concentrations are high for groundwater. Snoeyink and Jenkins (1980) list
chloride concentrations for fresh surface water and groundwater between 2 mg/L and
13 mg/L.

The seep samples show trends similar to those seen in the monitoring well samples.
Samples LS-3, -5, and -7 have chloride concentrations approaching that of seawater. The
other seep samples, LS-1, -2, -4, -9, and -10 have chloride levels similar to the majority
of well samples collected near the bay.

The community basement water samples (presented in Section 4.10) have chloride
concentrations (56 mg/L to 67 mg/L) that are indicative of background levels.

4.3.8.2 Comparison of Major Ion Chemistry in the Monitoring Well, Seep, and
Surface Water Samples

Natural waters are commonly classified on the basis of chemical composition.
Groundwater, surface water, and leachate often exhibit specific chemical compositions;
however, in some instances, the chemistry may be quite similar where mixing has
occurred between two or more types of these waters. Trilinear diagrams are used to
graphically display the ionic composition of different types of water. Figures 4-26, 4-27,
and 4-28 show trilinear diagrams for selected monitoring well, seep, and surface water
samples, respectively, at the Pelham Bay Landfill. These diagrams are based on the
analytical results and calculated ionic balances presented in Appendix HYD-5.
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Methods

The major ionic species in water are Na*, K*, Ca"", Mg**, CI, CO,~, HCOy, and SO,".
The solubility of an ionic species is dependent upon the electrical charge of the ion, and
therefore, the formula weight of each ion is divided by its electrical charge to provide
the equivalent, or combining weight of that dissolved species in water. Tonic
concentrations are often reported by the laboratory in mg/L or pg/L. The concentration
is expressed in terms of milliequivalents per liter by dividing the concentration in mg/L
by the equivalent weight.

Tonic compositions are plotted on a trilinear diagram by expressing each ionic species
as a percentage of the total concentration of specific ions present. A typical trilinear
diagram consists of two triangular-shaped plots separated by a diamond-shaped plot.
(See Figures 4-26 through 4-28). Na* and K* are combined together and the percent
composition of the major cations is displayed on the left triangular plot. Similarly, CO;”
and HCO, are combined together and the percentage composition of the major anions
is shown on the right triangular plot. By projecting the cation point parallel to the
magnesium axis and the anion point parallel to the sulfate axis, the intersection of the
two points in the diamond-shaped field represents the composition of the sample with
respect to both anions and cations.

Discussion

The inorganic chemistry of the selected monitoring well, seep, and surface water samples
is summarized in Figures 4-26, 4-27, and 4-28 respectively. The monitoring well data
shows the most variable distribution of ions (Figure 4-26). Samples that contain high
percentages of sodium and potassium, chloride, and sulfate are similar in composition
to seawater according to definition (Freeze and Cherry, 1979). The samples plotted on
Figure 4-26 that fall into this category are MW-104, -117, -117B, -118B, -120, -120B, -122,
-122B, -125 and -125B, which are wells located near surface water. These samples are
similar in ionic distribution to seep samples LS-5, -9, and -10 (see Figure 4-27) and all
of the surface water samples (see Figure 4-28). Water in this group is classified as
sodium and chloride types. This characterization is consistent with previous discussions
on the extent of saltwater encroachment stated in Section 3.4.2 and 4.3.8.1
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The monitoring well and seep samples plotted on Figures 4-26 and 4-27 that are more
representative of non-saline water (i.e. samples that contain high percentages of calcium,
carbonate/bicarbonate, and magnesium) include MW-114, -115, -115B, -1 16,-116B, and -
124B. Water in this group is classified as calcium and bicarbonate types. Other samples
that fall somewhere between this classification type and the saline water type are MW-
126, LS-1 and LS-2. In these samples, the impact of the landfill leachate on water
quality masks clear distinction of groundwater class.

44  SURFACE WATER

Analytical results of surface water samples collected from Eastchester Bay in the vicinity
of the landfill are discussed in this section. Surface water samples were collected from
six locations near the landfill seawall (SW-1 through SW-6), two locations just off the
beach southwest of the landfill (SW-7 and SW-8) and one reference location (SW-9)
located approximately two miles south of the landfill and approximately one-half mile
off the west shore of Eastchester Bay at high and low tides. The surface water sample
locations are shown on Figure 2-8. In total, eighteen surface water samples were
analyzed for VOCs, SVOs, pesticides and PCBs, inorganics and a modified list of BMW
parameters using the NYSDEC ASP 1989 methods.

4.4.1 Results

The analytical results for VOCs, SVOs, pesticides and PCBs and inorganics are
presented in Table 4-38. Only analytes for which there was a detected value in at least
one of the samples are listed in this table. Concentrations of analytes that were rejected
(“R" qualifier) or negated ("R#" qualifier) as a result of the data validation process are
listed on this table but were not used for any calculations nor discussed in the test. An
“H" following the sample designation refers to samples collected at high tide and an "L
refers to samples collected at low tide. The NYSDEC Ambient Water Quality Standards
and the EPA Water Quality Criteria for the protection of aquatic life and for protection
of human health are also listed in Table 4-38. Also listed in this table are data for six
metals (copper, lead, mercury, nickel, silver, and zinc) from three western Long Island
Sound locations sampled by Battelle (1991, 1992a, and 1992b). The results of the
analyses for organic chemicals (VOCs, SVOs and pesticides and PCBs) and for selected
metals for surface water are also shown on Figures 4-29 and 4-30, respectively. The
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analytical results of the modified list of BMW parameters are presented in Table 4-39.
The physical/chemical data collected in the field are presented in Table 4-40. A
comparison of the chemical data for the eight sample locations in the vicinity of the
landfill to the reference location is presented in Table 4-41.

4.4.1.1 Yolatile Organic Compounds

As can be seen from Table 4-38, methylene chloride was the only volatile organic
compound that was detected. All concentrations reported for this analyte were
attributed to blank contamination and were negated as a result of the data validation
process.

4.4.1.2 Semi-volatile Organic Compounds

From Table 4-38, it can be seen that one PAH and two phthalates were detected in at
least one of the eighteen surface water samples. The PAH pyrene was only detected in
one sample (SW-5L) at a concentration of 12 ug/L. Di-n-butyl phthalate was detected
in three of the eighteen samples analyzed at concentrations ranging from 2 ug/L to 3
rg/L. Bis(2-ethylhexyl)phthalate was only detected in sample SW-4L at a concentration
of 4 ug/L.

4.4.1.3 Pesticides and PCBs

The results of the pesticides and PCBs analyses for the surface water samples are
summarized in Table 4-38. No PCBs were detected in any sample. Alpha-BHC and
delta-BHC were detected at concentrations ranging from 0.0066 pg/L to 0.034 pg/L.
Endosulfan sulfate was detected in six of the eighteen samples collected with the highest
concentration being found in sample SW-2H (0.27 pg/L).

4.4.1.4 Inorganics

The results of the inorganics analyses for the surface water samples are presented in
Table 4-38. The concentrations reported for all metals are for the total metal
concentration. The results for the individual inorganics that were detected are discussed
below.
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Aluminum. Aluminum was only detected during low tide sampling at three locations
with concentrations ranging from 290 ug/L (at SW-7L) to 580 pg/L (at SW-6L).

Barium. Barium was detected at all sample locations. Concentrations ranged from 9
ug/L (at SW-4H) to 17 pg/L (at SW-3L).

Calcium. The concentration range of calcium found in the surface water samples is from
193,000 pg/L (at SW-1L) to 305,000 ug/L (at SW-IL).

Copper. The metal copper was detected in two of the eighteen surface water samples
collected. Concentrations of copper ranged from 4.9 pg/L to 10.0 pg/L (at SW-6H and
SW-5H, respectively).

Iron. Iron concentrations ranged from 97 ug/L (at SW-9H) to 1,140 pg/L (at SW-6L).

Lead. The highest concentration of lead, for the six samples in which this analyte was
detected, was 13.3 pg/L (at SW-SH). The lowest detected concentration for lead was
1.4 ug/L (at SW-3L).

Magnesium. Magnesium concentrations ranged from 808,000 pg/L (at SW-1L) to
1,070,000 pg/L (at SW-5L).

Manganese. The range of manganese concentrations was from 102 pg/L to 130 ug/L
(at SW-8L and SW-6L, respectively).

Mercury. The metal mercury was detected in four of the eighteen surface water samples
collected. Concentrations of the four detected values ranged from 0.2 pg/L (at SW-8H)

to 9.5 ug/L (at SW-1L),

Nickel. Nickel was detected in three samples. The range of these three concentrations
was from 10.5 pg/L (at SW-6H) to 15.7 ug/L (at SW-1L).

Potassium. Potassium concentrations ranged from 231,000 pg/L (at SW-1L) to 314,000
ug/l (at SW-4L).
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Silver. All reported concentrations of silver were negated as a result of the data

validation process.

Sodium. The range of sodium concentrations was from 7,449,000 ug/L to 9,273,000
ug/L (at SW-1L and SW-7L, respectively).

Thallium. The one reported concentration of thallium was rejeced as a result of the
data validation process.

Vanadium. Vanadium was only detected in one sample (SW-4H) at a concentration of
5 ng/L.

Zinc. All reported concentrations of zinc were negated as a result of the data validation
process.

4.4.1.5 Conventional Parameters

The surface water samples were analyzed for a modified BMW list of conventional
parameters which included: alkalinity as bicarbonate, alkalinity as carbonate, ammonia-
N, Chemical Oxygen Demand (COD), chloride, nitrate-N, sulfate, Total Dissolved Solids
(TDS), and Total Kjeldahl-N (TKN). The results of these analyses are presented in
Table 4-39.

Alkalinity was detected in sixteen of the eighteen surface water samples ranging from
94 mg/L to 164 mg/L. Alkalinity as carbonate was detected in two of the samples
ranging from 4 mg/L to 5 mg/L. Ammonia nitrogen was detected in twelve of the
eighteen surface water samples ranging from 0.06 mg/L to 0.29 mg/L. Nitrate-N was
detected in three of the samples ranging from 0.14 mg/L to 0.15 mg/L and TKN was
detected in all of the eighteen samples ranging from 0.63 mg/L to 1.83 mg/L. COD was
detected in fourteen of the samples ranging from 133 mg/L to 419 mg/L. Chloride and
sulfate were detected in all of the samples and ranged from 12,300 mg/L to 16,400 mg/L
and 1,630 mg/L to 2,990 mg/L, respectively. TDS concentrations ranged from
21,200 mg/L to 29,000 mg/L.

4.4.1.6 Physical/Chemical Data Collected in the Field
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Physical /chemical data collected in the field at the time of the surface water sampling
included water depth, Secchi depth, temperature, dissolved oxygen concentration, salinity,
conductivity, pH, and eH. This data is presented in Table 4-40. The water depths at
the locations at which the samples were collected ranged from 1 ft to 9 ft for the low
tide samples and from 8 ft to 16 ft for the high tide samples. Secchi depths ranged from
12 to 60 inches. Temperature ranged from 21.4° C to 24.5° C. The dissolved oxygen
concentrations ranged from 4.2 mg/L to 16.0 mg/L. Salinity was found to range from
23.5 0/00 to 25.5 0/00 and conductivity ranged from 35,000 pmhos to 38,000 pmhos.
The pH at the sample locations was found to range from 6.6 to 8.4 and eH was found
to range from -084 to -018.

4.4.2 Surface Water TIC Data

The tentatively identified compounds (TICs) that were detected in surface water samples
are discussed in this section. Following ASP protocols, a maximum of 10 VOC TICs and
20 SVO TICs were reported by the laboratory. The TIC data are summarized in
Table 4-42.

TIC concentrations that were rejected ("R" qualifier) or negated ("R#" qualifier) in the
data validation process are listed on Table 4-42 but will not be discussed. Two groups
of VOC TICs and two groups of SVO TICs were detected in surface water samples.
VOC TICs were detected in samples SW-1L and SW-2H with total concentrations of 24
pg/L and 8 pg/L, respectively. SVO TICs were detected in surface water samples SW-
4L and SW-5L with total SVO TIC concentrations of 21 pg/L and 12 pg/L, respectively.

4.43 Comparison of Surface Water Sample Results to NYSDEC Standards and EPA
Criteria

The concentrations of VOCs, SVOs, pesticides and inorganics detected in the surface
water samples were compared to NYSDEC Ambient Water Quality Standards for saline
surface waters (Class SB). The concentrations of the detected analytes were also
compared to EPA Water Quality Criteria for the protection of aquatic life and for
protection of human health, Both the NYSDEC standards and EPA criteria are listed
on Table 4-38.

4.4.3.1 NYSDEC Ambient Water Quality Standards
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Of the detected analytes, NYSDEC Ambient Water Quality Standards for saline surface
waters (Class SB) are only listed for the metals copper, lead, nickel and zinc. The
NYSDEC standard for copper is for the dissolved form, and therefore, cannot be
compared to the total copper concentrations reported. No standard is given for mercury
but a gutdance value is provided.

The concentrations of lead reported in samples SW-5SH and SW-6L exceeded the
standard for this metal. The standard was exceeded by less than two times in these
samples.

No NYSDEC Ambient Water Quality Standard is available for mercury although a
guidance value of 0.1 ug/L is given. Reported mercury concentrations for the four
locations where this analyte was detected all exceeded this guidance value with the
concentrations in SW-1L and SW-51. exceeding the guidance value by more than an
order of magnitude.

The NYSDEC Ambient Water Quality Standard for nickel was exceeded in the three
samples where this analyte was detected with no reported concentration exceeding the
standard by greater than three times. None of the detected concentrations for zinc
exceeded the standard.

4.4,3.2 EPA Water Quality Criteria

The one detected concentration for the PAH pyrene does not exceed EPA Water
Quality Criteria for this analyte. All reported concentrations for the pesticides alpha-
BHC and delta-BHC exceeded the EPA Water Quality Criteria for the protection of
human health by more than an order of magnitude.

One or more EPA Water Quality Criteria are listed for nine of the sixteen inorganic
compounds detected. The criteria for the protection of aquatic life are compared to the
reported concentrations first. The chronic criteria for the protection of aquatic life were
exceeded in all samples where there was a detected concentration for the metals copper
(detected in two samples), mercury (detected in four samples) and nickel (detected in
two samples). The chronic criteria for copper is the same as the acute criteria. None
of the concentrations of the samples where copper or nickel were detected exceeded the
chronic (also acute for copper) criteria by more than an order of magnitude. One of the
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sample concentrations (SW-4H) for mercury exceeded the chronic criteria by more than
an order of magnitude, while two sample concentrations (SW-1L and SW-5L) exceeded
the chronic criteria by more than two orders of magnitude. The reported concentrations
for lead in three of the surface water samples exceeded the chronic criteria with no
concentration being greater than three times the chronic criteria. The acute criteria for
lead and nickel were not exceeded in any surface water sample. The acute criteria for
mercury was exceeded by less than an order of magnitude in two samples (SW-1L and
SW-5L).

EPA Water Quality Criteria are also listed for the protection of human health for water
and fish ingestion, and for fish consumption only. The criteria for water and fish
ingestion for iron was exceeded at four of the eighteen locations with no concentration
exceeding the criteria by greater than four times. No surface water samples exceeded
the water and fish ingestion criteria for lead. The manganese concentrations for all
samples exceeded the criteria for water and fish ingestion and for fish consumption only.
All exceedances for water and fish ingestion were by approximately two times, and all
exceedances for fish consumption only were by less than two times. Both human health
water quality criteria for mercury were exceeded in the four samples where this analyte
was detected. Both criteria for mercury were exceeded by more than an order of
magnitude in samples SW-1L and SW-5L. Only one surface water sample (SW-1L)
exceeded the water and fish ingestion criteria for nickel while no detected concentrations
exceeded the criteria for fish consumption only.

4.4.4 Comparison of Surface Water Chemical Data from the Vicinity of the Landfill
to the Reference Location

As a means of comparison, concentrations of the analytes that were detected in the
surface water samples collected at the eight locations in the vicinity of the landfill were
divided by the maximum concentration of the high and low tide samples collected at the
reference location (SW-9H and SW-9L) to calculate a ratio to reference (RTR) location
value. These RTR values are presented in Table 4-41.

Concentrations of analytes that were rejected ("R" qualifier) or negated ("R#" qualifier)
in the data validation process were treated as a non-detected value in this analysis. A
RTR value of greater than 1.0 means that the concentration of a particular analyte in
a sample in the vicinity of the landfill is greater than the maximum concentration of the
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high and low tide samples from the reference location (SW-9H and -9L). The converse
is true for a RTR value of less than 1.0. Although an RTR value greater than 1.0 may
appear to suggest elevated levels of a contaminant, the location may not be different
from the reference location because of natural variation of the concentration of the
chemicals in surface water in this system. Therefore, RTR values greater than 1.0
should be interpreted as a qualitiative expression and not as a measure of elevated levels
of a contaminant at a particular sample location. Although RTR values can be
described as quantitative expressions, their interpretation is primarily qualitative.
Excessively high values may be indicative of elevated levels of a contaminant relative to
the reference location, but such values cannot be interpreted as definitive evidence that
the landfill is the source of the contamination. this is particularly true when data
representing one reference location is available (as is the case for the Pelham Bay
Landfill). The RTR values calculated for organic (VOCs, SVOs and pesticides) and
inorganic analytes are discussed below.

Organic Chemicals

No organic contaminants were detected in the surface water samples collected at the
reference location. The organic chemicals pyrene, di-n-butyl phthalate, bis(2-
ethylhexyl)phthalate, endosulfan sulfate, delta-BHC and alpha-BHC were detected in at
least one sample from the vicinity of the landfill. Since these chemicals were not
detected in the reference location samples, no RTR value was calculated. Samples in
which these contaminants were detected are shown as ">SW-9" on Table 4-41.

Inorganic Chemicals

Of the sixteen inorganic analytes detected in at least one surface water sample six metals
(aluminum, copper, lead, mercury, nickel, and vanadium) were not detected in the
samples from the reference location but were detected in at least one sample from the
vicinity of the landfill. Samples in which these metals were detected are shown as
“>SW-9" on Table 4-41. Vanadium was only detected in one sample while aluminum,
copper, mercury, and nickel were detected in four or less samples from the vicinity of
the landfill. Lead was detected in six samples from the vicinity of the landfill. Of the
other inorganic analytes detected all RTR values for barium, calcinm, magnesium,
manganese, potassium and sodium were between 0.6 and 1.3. All of the RTR values for
iron in the sixteen samples collected from the vicinity of the landfill were greater than
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1.0. The RTR values for iron in ten of the samples collected from the vicinity of the
landfill were greater than two with the maximum being for SW-6L where the RTR value
was 11.7.

None of the six metals (copper, lead, mercury, nickel, silver and zinc) analyzed for by
Battelle (1991, 1992a and 1992b) for the three western Long Island Sound sample
locations were detected in the reference location samples collected from Eastchester
Bay. Long Island Sound sample locations where these metals were detected are shown
as "> SW-9" on Table 4-41.

4.4.5 Comparison of Selected Metals Surface Water Data from the Vicinity of the
Landfill to Battelle Western Long Island Sound Data

The western Long Island Sound (WLIS) surface water data for the six metals (copper,
lead, mercury, nickel, silver and zinc) that were analyzed for by Battelle (1991 and
1992a) were compared to the concentrations of these metals found in the Eastchester
Bay surface water collected in the vicinity of the landfill. Battelle metals data are for
total recoverable metals whereas the surface water samples collected from Eastchester
Bay were analyzed for total metals. The analytical method for total recoverable metals
uses a less rigorous digestion process than that used in the total metals method and may
yield lower reported concentrations than the total metals method. Even though different
analytical methods were used in the metals determination, the two data sets were
compared noting the limitations of this comparison. Battelle total recoverable metals
data are included in Table 4-38. The three WLIS sample locations were at the Throg'’s
Neck Bridge (E5), north of King’s Point (E6) and north of Hempstead Harbor (E7).
Battelle collected samples at these three locations during January 1991 and at the north
of King’s Point location during Febrnary 1992.

From Table 4-38, it can be seen that all copper, lead, mercury and nickel surface water
concentrations reported by Battelle for the three WLIS sample locations were less than
the lowest reported value for the landfill vicinity samples where these metals were
detected. Copper was detected in two landfill vicinity samples and lead, mercury and
nickel were detected in six, four and three landfill vicinity samples, respectively. The
reported concentrations of copper in thirteen of the sixteen surface water samples
collected from the vicinity of the landfill were negated ("R#" qualifier) in the data
validation process while five of the sixteen reported concentrations of lead were rejected
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("R" qualifier) or negated in the data validation process. The concentrations of copper
and lead for the landfill vicinity samples that were rejected or negated in the data
validation process may or may not have been similar to the concentrations reported by
Battelle.

The maximum copper concentration detected in the landfill vicinity samples of
10.0 pg/L was greater than three times the mean copper concentration (3.16 pg/L) for
the four WLIS samples while the lowest landfill vicinity sample copper concentration was
less than two times this mean value. The mean lead concentration for the four WLIS
samples of 0.76 pg/L is approximately one-half the lowest detected landfill vicinity
sample concentration of 1.4 ug/L, while the maximum value is more than an order of
magnitude greater than this mean value. The lowest mercury concentration detected in
the landfill vicinity samples was more than an order of magnitude greater than the mean
of the four WLIS samples (0.0041 ug/L) while the maximum landfill vicinity sample
concentration of 9.5 ug/L was more than two orders of magnitude greater than this
mean value. The three detected nickel concentrations for the landfill vicinity samples
were all greater than six times the mean nickel concentration of 1.69 ug/L for the four
WLIS samples.

The concentration of silver in all landfill vicinity surface water samples was either
nondetected (13 of 16 samples) or negated in the data validation process (3 of 16
samples) and therefore could not be compared to the concentrations of silver reported
by Battelle for the four WLIS samples. The required detection limit for silver
(10.2 pug/L) for the Eastchester Bay surface water samples was more than two orders of
magnitude greater than the reported silver concentrations by Battelle for the four WLIS
samples they analyzed. The reported zinc concentrations for all sixteen surface water
samples from the vicinity of the landfill were all negated in the data validation process
and therefore also could not be compared to the concentrations reported by Battelle for
the four WLIS samples they analyzed.

45 SEDIMENTS
Analytical chemistry results and the toxicity testing results of sediment samples collected

from Eastchester Bay in the vicinity of the landfill are discussed in this section.
Sediment was sampled at a total of eleven different locations. The eleven sediment

mabrand0\92C4087\L292r004 w51 4-47 12:40pm,April 14, 1993



sample locations are shown on Figure 2-9. Surficial (0 - 6 inches depth) sediment
samples were collected from six locations near the seawall of the landfill (SD-1 through
SD-6), two locations just off the beach southwest of the landfill (SD-7 and SD-8) and two
locations on the beach southwest of the landfill (SD-10 and SD-11). In addition to the
sediment samples collected in the vicinity of the landfill, sediment was also collected at
a reference location (SD-9) located approximately two miles south of the landfill and
approximately one-half mile off the west shore of Eastchester Bay. The locations of
sediment samples SD-1 through SD-9 correspond to the surface water sample locations
with the same number (SW-1 through SW-9). Chemical analyses were performed on the
nine sediment samples from all eleven locations while toxicity tests were only performed
on the nine samples collected from the bay (locations SD-1 through SD-9). The resulis
of the chemical data are discussed in Section 4.5.1 and the results of the toxicity testing
are discussed in Section 4.5.2.

4.5.1 Resulis

The results of the VOCs, SVOs, pesticides and PCBs, and inorganics analyses are
presented in Appendix W, Tables W-1 through W-4, respectively. Only analytes for
which there was a detected value for at least one of the replicates for one of the sample
locations are listed in the tables. Blank cells in these tables represent analytes which
were reported as nondetected from the laboratory. Mean concentrations were calculated
using only detected values. Detected compounds that were rejected or negated in the
data validation process were not used in calculating mean concentrations, totals or the
number of detects and are not discussed in the text. These compounds, however, are
included on the data tables and they are identified with a "R" qualifier for values that
were rejected, and with a "R#" qualifier for values that were negated.

The mean values of the replicates for the SVOs, pesticides and inorganics analyses, are
presented in Tables 4-43 through 4-45, respectively. The discussion about each of the
analytical groups will center around these summary tables. No summary table is
presented for VOCs because only three mean values for one of the analytes were
calculated. If there are no mean values listed for SVOs, pesticides or inorganics on
these tables either there were no detected values reported for any of the replicates or
all detected values had a "R" or "R#"qualifier. The summarized results of the analyses
for organic chemicals (VOCs, SVOs and pesticides) and for selected metals for
sediments area also shown on Figures 4-32 and 4-33, respectively. The percent organic
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carbon and percent fines (the percent by weight of silt and clay fractions combined
having a diameter of less than 63 um) for each of the samples as well as the contract
required detection limit (CRDL) range for each of the analytes are also presented on
these tables.

The August 1992 Draft NYSDEC Sediment Cleanup Criteria, where applicable, are
listed on the summary tables. EPA Sediment Quality Criteria, NOAA Overall Apparent
Effects Thresholds (AETs) and Washington Marine Sediment Quality Standards are also
presented on the summary tables for additional comparison to the concentrations of
contaminants found.

In addition to the results for the eleven sediment sample locations, the results of three
sample locations from NOAA (1991) for western Long Island Sound are also included
on the summary tables. The NOAA concentrations for the three locations are the mean
values of a number of replicates. These mean concentrations were calculated in the same
way as the mean concentrations for the eleven WCCI sample locations in Eastchester
Bay. The locations of these sites were selected according to NOAA (1991) so as not to
be in close proximity to major point sources of contamination although they may reflect
the combined influence of many point and non-point sources of contamination on an
area. Thus, these three NOAA sample locations in western Long Island Sound provide
additional reference data for use in evaluating the samples collected in the vicinity of the
landfill. The results of each analytical group are discussed below separately. The human
health and ecological implications of the levels of contaminants found in the sediment
samples are discussed in detail in Section 6.0, Hazard Evaluation.

4.5.1.1 Volatile Organic Compounds

Three replicate sediment samples were collected at each of the eleven locations and
analyzed for VOCGs using the NYSDEC ASP 1989 methods. The data for these analyses
for the individual replicates are presented in Appendix W, Table W-1. The mean values
of the three replicates at each sample location are also presented in this table. 2-
Propanone was the only VOC for which all detected values were not negated in the data
validation process. This analyte was detected at locations SD-3, -4, and -5 with mean
concentrations ranging from 26 pg/kg to 44 ug/kg at locations SD-5 and SD-3,
respectively.
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4.5.1.2 Semi-volatile Organic Compounds

Six replicate sediment samples were collected and analyzed for SVOs using the
NYSDEC ASP 1989 methods at each of the eleven locations. The data for these
analyses for the individual replicates are presented in Appendix W, Table W-2. The
mean values of the six replicates at each sample location along with the four sediment
quality criteria or standards are presented in Table 4-43. Also included on this table is
the NOAA (1991) data for the three western Long Island Sound sample locations. A
total of eighteen PAHs and four phthalates were detected in at least one replicate. It
should be noted, as can be seen on Table 4-43, that the CRDL range for several of the
PAHs analyzed for was higher than or included one or more of the sediment quality
criteria or standards listed. This has implications in that what was reported as a
nondetect value may in fact exceed one or more of the criteria or standards for these
analytes.

PAHs. Mean total PAH concentrations generally fell out into three groupings.
The lower group consisted of the two beach sample locations where the mean
total PAH concentrations were 1,059 ug/kg and 1,283 ug/kg (at SD-10 and SD-
11, respectively). The middle group consisted of locations SD-1 through SD-5,
SD-7 through SD-8, and the reference location SD-9. Mean total PAH
concentrations for this middle group ranged from 5,712 pg/kg to 11,745 pg/kg (at
SD-7 and SD-4, respectively). The highest group consisted of only SD-6 where
the mean total PAH concentration of 23,823 ug/kg was approximately twice the
next highest concentration and greater than an order of magnitude higher than
the two beach sample locations.

Phthalates. Total phthalates mean concentrations ranged from 38 ug/kg (at the
beach sample SD-10) to 9,868 ug/kg (at SD-6). Total phthalates mean
concentrations for the eleven sample locations generally fell out into four groups.
The beach sample SD-10 is the only member of the lowest group with a mean
total phthalate concentration of 38 ug/kg. This concentration is greater than an
order of magnitude less than any other location. The second group consists of
sample locations SD-2 through SD-5, SD-7 through SD-9 and the beach sample
SD-11. Mean total concentrations in this group range from 1,211 pg/kg (at SD-4)
to 2,861 pg/kg (at SD-2). The third group consists only of location SD-1 where
the mean total phthalate concentration was 4,410 ug/kg. Sample location SD-6
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is the only member of the highest group with a mean total phthalate
concentration of 9,868 pg/kg.

SVQOs. The sum of all the mean concentrations for all the SVOs detected are
shown in the row called "Grand Total" on Table 4-43. The mean total SVOs for
the eleven sample locations can be generally grouped into four groups. The
lowest group consists of the two beach sample locations, SD-10 and SD-11, where
the mean total SVOs are 1,097 ug/kg and 3609 ug/kg, respectively. The second
group consists of sample locations SD-3, -5 and -7 through -9 where the mean
total SVO concentrations ranged from 7,283 ug/kg (at SD-3) to 8,833 ug/kg (at
SD-9). The third group is made up of sample locations SD-1, -2 and -4. Mean
total SVO concentrations ranged from 11,093 ug/kg (at SD-2) to 12,955 ug/kg (at
SD-4) in this group. The only member of the highest group is sample location
SD-6 which has a mean total SVO concentration of 33,701 pg/kg. The mean
total SVO concentration for SD-6 is greater than twice any other sample location.

4,5.1.3 Pesticides and PCBs

Three replicate samples were collected at each of the eleven locations and analyzed for
pesticides and PCBs using the NYSDEC ASP 1989 methods. The data for the individual
replicates for these analyses are presented in Appendix W, Table W-3. Six pesticides
were detected in at least one replicate and no PCBs were detected in any of the
replicates at any of the sample locations. The mean values of the three replicates at
each sample location are presented in Table 4-44 along with the CRDL range, four
sediment quality criteria or standards, and data for the detected pesticides from NOAA
(1991) for three western Long Island Sound locations. Like SVOs, it should be noted
that the CRDL range for several of the pesticides analyzed for was higher than or
included one or more of the sediment quality criteria or standards listed. This has
implications in that what was reported as a nondetect may in fact exceed one or more
of the criteria or standards for these analytes.

4,4-DDD was only detected at sample locations SD-1, -2, and -6 where the mean
concentrations ranged from 40 pg/kg to 180 ug/kg (at SD-6 and SD-2, respectively).
The range of the mean concentrations of 4,4’-DDE for the five locations at which this
analyte was detected was from 50 pg/kg (at SD-3) to 130 pg/kg (at SD-1). 4,4-DDT
was only detected in one of the replicates at SD-2. The pesticide endosulfan sulfate was
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detected at five of the bay sample locations with concentrations ranging from 25 pg/kg
to 117 ug/kg (at SD-8 and SD-6, respectively). Delta-BHC was detected at all of the bay
sample locations (SD-1 through SD-9). Mean concentrations ranged from 16 ug/kg (at
SD-4) to 290 ug/kg (at SD-1).

4.5.14 Inorganics

Three replicate samples were collected at the eleven sample locations and analyzed for
inorganic compounds using the NYSDEC ASP 1989 methods. The results of the
individual replicates are presented in Appendix W in Table W-4, The mean values of
the three replicates at each sample location are presented in Table 4-45 along with the
CRDL range, four sediment quality criteria and standards, and data for the detected
inorganics from NOAA (1991) for three western Long Island Sound locations.

The mean concentrations for all inorganic analytes for the beach samples SD-10 and SD-
11 were always much lower than any of the bay sample locations. The only criteria
exceeded at the beach sample locations were the NYSDEC Sediment Cleanup Criteria
lowest effect levels for cadmium, at SD-10 and SD-11, and for copper, at SD-10. The
results of the beach sample locations for inorganics will not be discussed along with the
results for the nine bay sample locations.

Arsenic. Arsenic was detected at all nine bay sample locations with mean concentrations
ranging from 6.5 mg/kg (at SD-6) to 14.7 mg/kg (at SD-4).

Barium. Barium was detected at all bay sample locations with mean concentrations
ranging from 94.1 mg/kg (at SD-3) to 117.8 mg/kg (at SD-6).

Beryllium. Beryllium was detected at seven of the nine bay sample locations. Mean
concentrations ranged from 0.53 mg/kg (at SD-3) to 0.87 mg/kg (at SD-8).

Cadmium. The metal cadmium was detected at sample locations SD-3 and SD-5
through SD-9. Mean concentrations ranged from 1.9 mg/kg (at SD-6) to 4.6 mg/kg (at
SD-7).
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Calcium. The mean concentration of calcium ranged from 7517 mg/kg (at SD-1) to
45,967 mg/kg (at SD-4).

Chromium. Chromium was detected at all sample locations with mean concentrations
ranging from 61 mg/kg (at SD-6) to 126 mg/kg (at SD-8 and at the reference location
SD-9).

Cobalt. The range of the mean concentrations of cobalt was from 9.2 mg/kg to 134
mg/kg (at SD-2 and SD-5, respectively).

Copper. The mean concentrations for the metal copper range from 124 mg/kg (at SD-6)
to 218 mg/kg (at SD-8).

Iron. Mean iron concentrations ranged from 24,167 mg/kg (approximately 2.4%) (at
SD-6) to 39,633 mg/kg (approximately 4%) (at SD-8).

Lead. Lead mean concentrations ranged from 131 mg/kg to 226 mg/kg (at SD-3 and
SD-8, respectively).

Magnesium. The range of the mean concentrations of magnesium was from 9,053 to
11,633 mg/kg (at SD-6 and SD-1, respectively).

Manganese. Manganese mean concentrations ranged from 251 mg/kg (at SD-6) to 586
mg/kg (at the reference location SD-9).

Mercury. The mean concentration range for the metal mercury was from 0.55 mg/kg
(at SD-3) to 1.73 mg/kg (at SD-7).

Nickel. The only bay sample location where the reported concentrations of nickel were
not negated during the data validation process was the reference locaitons (SD-9) where

the mean concentration is 46.7 mg/kg.

Potassium. The range of mean concentrations of potassium was from 3,503 mg/kg for
SD-6 to 5,807 mg/kg for SD-1.
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Selenium. Selenium was only detected at SD-1, -5 and -8. Mean concentrations ranged
from 1.0 mg/kg to 1.9 mg/kg (at SD-5 and SD-8, respectively).

Silver. The range of mean concentrations for the metal silver was from 1.9 mg/kg (at
SD-4) to 5.7 mg/kg (at SD-9) for the five bay sample locations where this analyte was
detected.

Sodium. Sodium mean concentrations ranged from 8,273 mg/kg (at SD-6) to 21,633
mg/kg (at SD-1).

Thallium. Thallium was detected at five of the nine bay sample locations with the lowest
mean concentration of 1.02 mg/kg (at SD-6) and the highest mean concentration of 1.83
mg/kg (at SD-4).

Vanadium. The range of mean concentrations for vanadium was from 38.5 mg/kg (at
SD-6) to 56.8 mg/kg (at SD-1).

Zine. The mean concentrations for the metal zinc ranged only from 241 mg/kg (at SD-
3) to 345 mg/kg (at SD-7).

4,52 Sediment TIC Data

The tentatively identified compounds (TICs) that were detected in sediment samples are
discussed in this section. Following ASP protocols, a maximum of 10 VOC and 20 SVO
TICs were reported by the laboratory. The TIC data are summarized in Table 4-46.

For data presentation, the TICs found in any given sample were grouped in Table 4-46
on the basis of similarity, and not by chemical composition. For example, if the
laboratory identified several compounds as "unknown phthalates", with different retention
times, the compounds were grouped together and their individual concentrations
summed. The number of VOC and SVO TICs listed on Table 4-46 includes the number
of individual TICs reported. The number of, and summed concentration of VOC and
SVO TICs for each sample does not include concentrations that were rejected ("R”
qualifier) or negated ("R#" qualifier) in the data validation process.
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Two groups of VOC TICs and 45 groups of SVO TICs were detected in the 66 sediment
samples collected. One VOC TIC was detected in sediment samples SD-1A, -3A and -
8A. Total VOC TIC concentrations ranged from 22 ug/L to 23 ug/L. The total number
of SVO TICs detected ranged from one (at SD-4F, -6A, -10A and -10C) to eighteen (at
SD-3A). Total SVO TIC concentrations ranged from 190 (at SD-10A) to 231,300 ug/L
(at SD-1C).

4.5.3 Comparison of Sediment Sample Results to NYSDEC Cleanup Criteria and
Other Criteria and Standards

VOGCs
There are no NYSDEC Sediment Cleanup Criteria, EPA Sediment Quality Criteria,
NOAA Overall Apparent Effects Thresholds (AETs) or Washington Marine Sediment

Quality Standards for the only VOC detected, 2-propanone.

SVQOs

Mean concentrations of SVOs detected in the sediment samples were compared to the
Draft NYSDEC Sediment Cleanup Criteria. NYSDEC Sediment Cleanup Criteria for
human health residue basis are listed for the PAHs benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene and indeno(1,2,3-c,d)pyrene. The
criteria value of 15 pg/kg for these six PAHs was exceeded at all sample locations. The
bay locations (SD-1 through SD-9) all had a mean concentration more than an order of
magnitude above the criteria for these analytes. Sample location SD-6 had a mean
concentration more than two orders of magnitude greater than the criteria for these
PAHs except indeno(1,2,3-c,d)pyrene. The only NYSDEC Sediment Cleanup Criteria
for aquatic toxicity is for phenanthrene. The criteria value of 2,140 pg/kg for
phenanthrene was only exceeded at SD-6 where the mean concentration was 2,183

pe/kg.

None of the mean concentrations exceeded the EPA Sediment Quality Criteria for the
three PAHSs for which a criteria value was listed.

Of the twelve NOAA Overall AETs listed for PAHs nine were exceeded at one or more
sample locations. No Overall AET was exceeded by greater than an order of magnitude
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with most exceedences being less than twice the value. The NOAA Overall AETs for
acenaphthalene and anthracene were only exceeded at location SD-6, The NOAA.
Overall AET for benzo(a)anthracene was exceeded at locations SD-1 through SD-6 and
at the reference location SD-9. The NOAA Overall AETs for benzo(a)pyrene and
chrysene were exceeded at SD-1, -2, -4 and -6. The mean concentrations for
dibenzo(a,h)anthracene for the three locations where this analyte was detected (SD-3, -
4 and -6) all exceeded the NOAA Overall AET for this analyte. The NOAA Overall
AET for fluoranthene was exceeded at locations SD-4 and SD-6. The mean
concentrations for phenanthrene at all bay sample locations exceeded the NOAA Overall
AET for this analyte. The NOAA Overall AET for pyrene was exceeded at all bay
sample locations except for SD-3.

Washington Marine Sediment Quality Standards are given for all SVOs detected except
benzo(b)fluoranthene and benzo(k)fluoranthene.  For PAHs only the mean
concentrations for chrysene and phenanthrene at SD-6 exceeded these standards. The
Washington Marine Sediment Quality Standard for butyl benzyl phthalate was exceeded
at SD-1, -2, -5, -6 and at the reference location SD-9, No exceedences were greater than
five times the criteria value. The standard for bis(2-ethylhexyl)phthalate was exceeded
at all bay sample locations as well as the beach sample location SD-11. No exceedences
were greater than an order of magnitude greater than the standard while all locations
except SD-6 were less than four times the standard.

Pesticides

Mean concentrations of pesticides detected in the sediment samples were compared to
the Draft NYSDEC Sediment Cleanup Criteria. The criteria for wildlife residue basis
for 4,4-DDD was exceeded at the three sample locations where this analyte was
detected with the mean concentration at sample location SD-2 exceeding the criteria by
more than an order of magnitude. The criteria for human health residue basis was for
4,4'-DDE was exceeded by more than two orders of magnitude at the five sample
locations (SD-1 through SD-3, SD-7 and SD-8) where this analyte was detected. None
of the detected mean concentrations exceeded the criteria for aquatic toxicity basis for
4,4-DDE. The only detected conceniration for 4,4-DDT (SD-2) exceeded the criteria
for wildlife residue basis. None of the concentrations of dieldrin at the three locations
(SD-6 through SD-8) where this analyte was detected exceeded the criteria for aquatic
toxicity basis but all exceeded the criteria for human health residue basis.
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The only USEPA Sediment Quality Criteria for the pesticides that were detected is for
dieldrin. This criteria was not exceeded at any of the three sample locations where this
analyte was detected.

44-DDT is the only detected pesticide for which there is a NOAA Overall AET. The
NOAA Overall AET for this analyte was exceeded by more than an order of magnitude
at SD-2, the only location where this analyte was detected.

There are no Washington Marine Sediment Quality Standards for the six pesticides that
were detected.

Inorganics

Mean concentrations of metals were compared to Draft NYSDEC lowest effect level and
severe effect level Sediment Cleanup Criteria. The lowest effect level is defined by
NYSDEC as the concentration which will impair sediment use by some benthic
organisms. All mean concentrations for the bay samples, including the reference
Jocation SD-9, where the metals arsenic, cadmium, chromium, copper, iron, mercury,
nickel and zinc were detected exceeded the NYSDEC lowest effect level Sediment
Cleanup Criteria. None of the mean concentrations exceeded this criteria by greater
than an order of magnitude except for copper where the mean concentration for SD-1, -
2, -5, and -7 through -9 was an order of magnitude greater than the criteria. The lowest
effect level criteria for manganese was exceeded at SD-1 and SD-7 through SD-9.

The severe effect level is defined by NYSDEC as the concentration which will
significantly impair use of sediment by benthic organisms. This criteria was exceeded
for the metals chromium and copper. The severe effect level for chromium was
exceeded at SD-7, SD-8 and at the reference location SD-9. The mean concentrations
for these locations did not exceed this criteria by greater than two times. The mean
concentrations of all bay locations for copper exceeded the severe effect level. No mean
concentration exceeded the severe effect level by greater than two times.

There are no EPA Sediment Quality Criteria for the inorganics that were detected.

NOAA Overall AETs were exceeded at one or more of the sample locations for
mercury, silver and zinc. Mean concentrations of mercury for SD-2, -4 and -7 through -
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9 exceeded the NOAA Overall AET with no concentration exceeding this value by
greater than two times. The mean silver concentration at the five bay sample locations
exceeded the NOAA Overall AET for this analyte. No mean concentration exceeded
this value by greater than four times. The NOAA Overall AET for zinc was exceeded
at all bay sample locations, except SD-3, with no mean concentration exceeding this
value by greater than two times.

The only Washington Marine Sediment Quality Standard for metals that was exceeded
was for mercury. This standard was exceeded at all bay sample locations with no mean
concentration exceeding this standard by greater than four times.

4.5.4 Comparison of Results from the Vicinity of the Landfill Samples to the
Reference Location

4.5.4.1 Normalization of Sediment Inorganics Results

Normalization is a process of adjusting sediment metal levels to compensate for natural
variability among samples caused by differences in grain-size, mineralogy and/or organic
content. Both granulometric and geochemical (e.g. aluminum, iron, cesium, scandium
and lithium) variables have been used to normalize sediment metal levels to aid
detection of anthropogenic metal enrichment (Loring, 1991). Some methods show better
results for sediments of specific origin and mineralogy, but at best the techniques provide
qualitative results with only limited predictive value. The granulometric approach for
normalization was used.

Sediment physical characteristics have a profound effect on the trace metal levels in
sediments; this is especially true since trace metals have a strong affinity for co-
deposition with the fine-grained silts and clays (the weight percent of sediment < 63
micrometers (um)) and organic matter. To select between the grain-size (weight
percent) and organic content (weight percent) options for granulometric normalization
a correlation/regression analysis was conducted by comparing each of these variables
with their respective concentration of aluminum and iron. Aluminum and iron were
selected since they are the most abundant elements in the sediments collected from
Eastchester Bay. The beach sample locations (SD-10 and SD-11) were not included in
this analysis nor included in the normalization process because these samples are
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classified as sandy sediments (< 20% of sediment < 63 pm), not fine-grained sediments
like the nine bay sample locations.

The correlation/regression analysis showed that the weight percent of fines (sediment
< 63 pm) in the sediment samples was significantly correlated with the iron and
aluminum concentrations (r = 0.97 and r = 0.96, respectively) while the percent of
organic carbon was not significantly positively correlated with aluminum or iron
concentrations (r = -0.87 and -0.81, respectively). The sediment metal concentrations
were therefore normalized to weight of percent fines (bulk metal sediment concentration
divided by 9% fines). It is interesting to note that the concentrations of the aluminum
and iron were negatively correlated with the percent organic carbon in the nine bay
sediment samples. The normalized metal concentrations for the bay samples (SD-1
through SD-9) are presented in Table 4-47. Also presented in this table are the NOAA
(1991) normalized sediment metals data for the three western Long Island Sound
locations.

4.5.4.2 Comparison of Normalized Inorganic Results to the Reference Location

The normalization process yields a set of metal values that can then be used to compare
sediment metal levels from one location to another. A useful way of effecting this
comparison is to calculate a ratio of the normalized metal level at the landfill vicinity
sample locations (SD-1 to SD-8) to the reference location (SD-9). This quotient is
termed a ratio to reference (RTR) value. As stated previously, although RTR values
can be described as quantitative expressions, their interpretation is largely qualitative.
RTR values may suggest that when a landfill vicinity sample location’s RTR value is
equal to 1.0, that particular location is similar to the reference location in terms of
metals concentrations; or when an RTR value is greater than 1.0 that metal
contamination is present. However, the sample location actually may not be different
from the reference location because of natural variation of the RTR value caused by
percent fines used to normalize the data. Therefore, RTR values should be interpreted
as a qualitative expression and not as a measure of metal contamination at a sample
location,

The RTR values for the eight bay sample locations in the vicinity of the landfill are
presented in Table 4-48. The RTR values comparing the normalized metal
concentrations of the three NOAA (1991) western Long Island Sound sample stations
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data to the reference location (SD-9) are also presented in this table. Although the
RTR values for all the inorganics detected are listed on this table only the ten metals
for which there is a NYSDEC Sediment Cleanup Criteria for (arsenic, cadmium,
chromium, copper, iron, lead, manganese, mercury, nickel and zinc) will be discussed.
All of these ten metals were also analyzed by NOAA for the three western Long Island
Sound stations. These ten metals are shaded on Table 4-48.

Based on this evaluation of the sediment data none of the sample locations in the
vicinity of the landfill were considerably different than the reference location with
respect to these ten metals, All sample locations, except SD-6, had RTR values of less
than two. Greater than half of the RTR values (49 out of 80) for the ten selected metals
were less than, or equal to 1.0. SD-6 is the only sample location with an RTR value
greater than two. RTR values of 3.1 and 3.0 were calculated for the metals lead and
zing, respectively, for this sample location. The slightly higher RTR values for these two
metals at SD-6 can possibly be explained by the fact that the lowest value for percent
fines (34.1% compared to the next highest value of 57.6%) was found at this sample
location.

The RTR values calculated for the ten selected metals for the three NOAA Long Island
Sound sample locations also showed that the metal concentrations normalized to percent
fines for these locations are relatively similar to SD-9. All RTR values for the ten
selected metals for these three locations were less than two except for manganese for
the Mamaroneck station (RTR value = 2.2). Greater than one half (22 out of 30) of
the RTR values for the ten selected metals for these three stations were less than, or
equal to 1.0

4.5.4.3 Normalization of Sediment SVOs Results

A normalization process similar to that used for the sediment metals data was used for
the SVO data. Like inorganic chemicals, sediment physical characteristics have a
profound effect on the semi-volatile contaminant levels in sediments. To select between
the grain-size (weight percent) and organic content (weight percent) options for
granulometric normalization a correlation/regression analysis was conducted by
comparing each of these variables with their respective concentration of total PAHS,
total phthalates and total SVOs ("Grand Total" on Table 4-43). The beach sample
locations (SD-10 and SD-11) were not included in this analysis, or in the normalization

mMabrand0\92C408T\L.292r004. w51 4-60 12:40pm, April 14, 1993



process because these samples are classified as sandy sediments (< 20% of sediment <
63 pm), not fine-grained sediments like the nine bay sample locations.

The correlation/regression analysis showed that the percent organic carbon in the
sediment samples was significantly correlated with the total PAHS, total phthalates and
total SVOs concentrations (r = 0.89, r = 0.85 and r = 0.90, respectively) while the
percent fines was not significantly positively correlated with concentrations of total
PAHs, total phthalates and total SVOs (r = -0.80, r = -0.66 and r = -0.77, respectively).
The sediment SVO concentrations were therefore normalized to weight of percent
organic carbon (SVO concentration divided by percent organic carbon). The normalized
SVO concentrations for the bay samples (SD-1 through SD-9) are presented in Table 4-
49, Also presented in this table are the NOAA (1991) normalized sediment SVO data
for the three western Long Island Sound locations.

4.5.4.4 Comparisen of Normalized SVOs Results to the Reference Location

The normalized SVO concentrations for the eight sample locations from the vicinity of
the landfill were compared to the reference location (SD-9) using the same RTR value
technique used for metals. The RTR values for SVOs are presented in Table 4-50. The
RTR values comparing the reference location (SD-9) to the three NOAA western Long
Island Sound stations are also listed on this table.

From Table 4-50 it can be seen that none of the RTR values for any of the SVOs
detected for the eight landfill vicinity sample locations were greater than three, with only
three values greater than or equal to two. Greater than one half (74 out of 135) of the
RTR values for analytes that were detected in either the landfill vicinity sample locations
or the reference location were less than or equal to 1.0. RTR values listed as "< SD-9"
on Table 4-50 were counted as being less than 1.0. Also, none of the RTR values for
total PAHs, total phthalates and total SVOs ("Grand Total") were greater than three,
with only the total phthalate RTR values for SD-1 and SD-6 greater than two (2.6 and
2.3, respectively). Greater than one half (13 out of 24) of the RTR values for total
PAHEs, total phthalates and total SVOs were also less than or equal to 1.0. Based on
these results, it does not appear that any of the normalized concentrations of SVOs at
any of the landfill vicinity locations were considerably different than the reference
location (SD-9).
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RTR values for the individual PAHSs that were analyzed by NOAA (1991) for the three
western Long Island Sound sample stations were generally less than the RTR values for
the eight landfill vicinity locations. Greater than half (26 out of 40) of the RTR values
for these three locations were less than or equal to 1.0,

4.5.4.5 Comparisen of VOCs Results to the Reference Location

No RTR values were calculated for VOCs because, as can be seen from Table W-1, no
VOCs were detected at the reference location (SD-9). Three of the eight landfill vicinity
sample locations (SD-3, -4, and -5) had detected concentrations of 2-propanone in one
or more of the three replicate samples. This analyte was not analyzed by NOAA. (1991)
for the three western Long Island Sound sample locations.

4,5.4.6 Comparison of Pesticides Results to the Reference Location

From Table 4-44 it can be seen that the only pesticide detected in the sediment samples
collected from the reference location (SD-9) was delta-BHC. The mean concentration
of delta-BHC detected at the reference location (73 ug/kg) is less than that reported at
five of the eight landfill vicinity sample locations. Four of the landfill vicinity sample
locations (SD-1, -2, -7 and -8) had mean concentrations greater than twice the mean
concentration reported at the reference location. None of the other five pesticides (4,4
DDD, 4,4-DDE, 4,4-DDT, dieldrin, and endosulfan sulfate) that were detected in at
least one replicate at one sample location were detected at greater than four of the
landfill vicinity sample locations.

Five of the six pesticides detected in the landfill vicinity sediment samples were also
detected at the three NOAA (1991) western Long Island Sound stations. Endosulfan
sulfate was not analyzed by NOAA. The concentrations of the five pesticides that were
analyzed by NOAA at the three western Long Island Sound stations were all less than
the concentrations at the landfill vicinity sample locations where these pesticides were
detected.

4.5.5 Ampelisca abdita Bulk Sediment Toxicity
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4,5.5.1 Survival Analysis

Bulk sediment bioassessment of the field collected samples from Eastchester Bay began
on August 20, 1992 and was terminated on August 31, 1992. The ultimate assessment
for survival of the A. abdita exposed to the sediment samples was conducted at the
termination of the exposure. A number of mortalities were observed during the
exposure time-frame. Mortalities were removed from the test vessels upon their
discovery.

No mortalities were observed until day 3 during the assessment. The progression of
mortalities within each test sediment replicate and control is presented in Table 4-51.
The air supply was observed to be off in both SD-9 replicates on day three. The air line
had popped off from the connection to the compressor manifold. This caused the DO
level within replicates SD-9 A & B to drop to 1.8 and 1.3 mg/L, respectively. The air
line had again popped its connection the following day, and a total of 13 mortalities were
discovered in SD-9. The DO content on this day had dropped below 1 mg/L in both
replicates. This loss of aeration is suspected to be the cause of the mortality observed
in SD-9.

One mortality in SD-2 replicate A was discovered stuck to the teflon cover over the jar.
This is possibly due to the animal getting stuck to the water’s surface by surface tension,
and subsequently blown by air bubbles (2 to 5 bubbles per second) onto the cover. It
is uncertain that this mortality is associated with any toxicity inherent in the sediment
sample. The mortality was included as a mortality for the survival analysis.

Data collected and observations made during the survival analysis imply that the deaths
of the organisms were all verifiable mortalities. A coloration change was observed with
each mortality, an uncurling of the body, and respiratory or circulatory motions were not
observable under the microscope. Those mortalities that occurred in the early stages of
the bioassay were placed in uncontaminated water with control sediment, but none ever
responded. Mortalities observed later in the survival analyses were unmistakably verified
mortalities.

The collection process for living A. abdita was conducted on day 10. Not all A. abdita
were recovered after sieving the sediments. In attempt to assure a complete recovery,
WCCI exposed the collected remains of the sieved debris to a 10% formalin solution.
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The addition of the formalin caused any remaining animals to evacuate the sediment.
The reaction to the formalin was immediate and effective. This accounted for significant
additional recovery for five out of the ten test and control sediment replicates. These
animals recovered using the formalin exposure were alive and included in the survival
analysis as such. None of the animals recovering via formalin treatment, however, were
used in the reburial assessment. This reduced the degrees of freedom associated with
the reburial assessment, as it was believed that the exposure to formalin would

compromtise their behavior,

The resultant counts of the survivors are graphically presented in Figure 4-33 and in
Table 4-52. The number of animals recovered in SD-3 replicate A revealed that an
extra five animals were inadvertently added at the start of the exposure. Mortality
counts, based on the number of animals recovered alive, were subjected to statistical
analysis and found not to satisfy a normal distribution or homogeneity of variances.
After transformation the data set was still found not to satisfy the requirements for
analysis of variance. Thus, a non-parametric method, Fisher’s exact test, was used to
determine which (if any) sediment samples produced significant mortality when
compared to the control sediment (Table 4-52). Sediments collected from stations SD-2
and SD-5 through SD-9 produced statistically significant greater mortality than the
laboratory control. However, the validity of mortality is a question for SD-9, as the
animals were exposed to extremely low oxygen concentrations. For this reason,
sediments from SD-9 were re-tested (see Section 4.5.5.4). Aside from SD-9, none of the
sediment samples produced a mortality rate greater than 50%, as compared to controls.
Therefore, the second stage of toxicity testing was not performed.

The original intent of the toxicity testing of sediments collected from station SD-9 was
to provide a comparison of toxicity observed in near-field sediments (collected adjacent
to the landfill) to the toxicity observed in a far-field sediment sample, which would
presumably represent ambient conditions. Since no Ampelisca survived the exposure to
sediments from SD-9, this comparison could not be made. Therefore, the WCCI
Ampelisca toxicity testing data were compared to the solid phase toxicity testing data
reported by Battelle (1992b). As part of a joint EPA/NYCDEP project, Battelle
collected sediments from 20 locations throughout the New York/New Jersey Harbor and
New York Bight and performed solid phase toxicity tests using Ampelisca abdita and the
upper five centimeters of sediment from each location. The Battelle toxicity data should
represent ambient conditions within the study area. Mean survival in the Battelle
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Ampelisca toxicity tests ranged from 0 (Kill van Kull) to 100% (Jamaica Bay). The
lowest regional toxicity was observed in samples collected in the Hudson River, where
mean survival ranged from 59% to 75%. As a comparison, excluding the results of SD-9,
the mean percent survival of Eastchester Bay sediment samples ranged from 50% (SD-7)
to 80% (SD-1 and SD-3).

Sediments from a total 9 out of the 20 Battelle locations exhibited statistically greater
mortality than their control sample, which had a mean survivorship of 90%. The 11
sediment samples which proved to be statistically similar to their control sample
exhibited a range of mean survival of 54% (Raritan Bay, Harlem River, and East River
at Throgs Neck) to 100% (Jamaica Bay). Three of the Eastchester sediment samples
had mean survivals of less than 54%; SD-5 and SD-8 (52.5% survival), and SD-7 (50%
survival). Although sediments collected from SD-2 and SD-6 showed a statistical
difference from the WCCI laboratory control sediment, they are within the range of
mean percent survival values which Battelle determined to be similar to their control

sample.

4.5.5.2 Sublethal Toxicity Assessments

At no time during the tests was any animal observed swimming in the water column.
The animals were either hidden in the sediment, stuck on the surface of the water by
surface tension, or noted and removed as mortalities.

As an evaluation of sublethal effects due to exposure to the test bulk sediment samples,
the time required for the surviving animals to rebury themselves in control sediment was
measured on each of the replicates for the control and test sediment groups. All animals
found as survivors on day 10 and not exposed to formalin were placed in a polystyrene
cup containing control saltwater, gently poured into a plastic tray containing
approximately 30 mm (depth) of control sediment, and covered with control saltwater.
The number of animals placed in the tray were counted. The number of A. abdita that
had not buried themselves was noted after 30 seconds, 5 minutes, 15 minutes, 30
minutes, 1 hour and 3 hours. These counts were evaluated as quantal (whole number)
data using log time, probit transformed counts, and regression analysis (Table 4-53).
This produced an effective time for the reburial of 50% of the animals present (ETso).
Due to the fact that there were less than two response times between 0 and 100% burial,
no ETy, could be produced for the control replicate B, SD-2 replicate B or SD-8

mabrand(\ 2 CA08TALIOII004. wS T 4-65 12:40pm, April 14, 1993



replicate B. Confidence intervals were produced for those replicates that satisfied this
requirement, except for the ETy, produced for SD-5 replicate A. The data for SD-5
replicate A produced a slope not significantly different from zero, thus no confidence
could be placed on the ETs,.

Only one ETy, was found to produce a confidence interval that did not overlap the
control confidence interval: SD-4 replicate A (Figure 4-34). The other SD-4 replicate
produced a similar ETs, but with a fairly wide confidence interval, which overlaps that
for the control. The most divergent ET;’s are those produced for two of the sediment
samples that did not show a significant mortality rate compared to the control: SD-3
and SD-4. The only other sediment sample that appears to have a slightly different ETs
as compared to the control is SD-7. None of the ET;y’s were greater than five minutes.

Observations regarding the number of burrows were probably affected by the occurrence
of the floaters prevalent during the bioassay (Figure 4-35). There does appear to be a
reduction in the observable number of burrows for sediment samples SD-6, -7, -8 and -
9, as compared to sediment samples SD-1 through SD-5. The physical sediment
characteristics may have an impact on the results of the number of burrows observed.
The observer may not recognize a burrow due to the consistency or character of the
sediment. Given this qualification and the fact that there were only two observers, there
does still, however, appear to be an effect related to the number of burrows present and
the sediment samples.

A significant problem occurred in the bulk sediment toxicity assessment regarding the
occurrence of "floaters’ during the test. As many as all 20 animals within a given test
vessel were found trapped in the water’s surface tension during the first few days of the
test. Logic suggests that the animals were leaving their burrows after the lighting was
turned off, swimming around within the water column and becoming trapped by surface
tension. From test day 1 through test day 5, significant numbers of animals had to be
pushed back into the water column (Figure 4-35). The control test vessels exhibited the
same problem. On test day 5, the lights were set for a 24-hour photoperiod, as suggested
in the ASTM standard to assure a maximum contact time with the sediment. It was
hypothesized prior to the start of the test that a 24-hour photoperiod may be an added
stressor and affect the mortality of the organisms. It has been shown that the
photoperiod has a direct impact on lethality and can affect stress proteins (Sprague,
1985). As such, a consistent photoperiod was determined to be preferred. However,
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leaving the lights on for the full 24 hours did assure that the animals stayed in the
sediment and would not get trapped by surface tension. After the lights remained on
constantly, the number of floaters was reduced to zero. The effect of the stress related
to being trapped by surface tension has an unknown impact on the results of this test.

4,5.5.3 Water Quality Measurements

The pore water analyzed prior to the start of the bulk sediment bioassessment (Table
4-54) reveals low salinity, high ammonia and low dissolved oxygen. The pH of the pore
water was near neutral.

Over the course of the bulk sediment biocassessment there was a problem with
maintaining a dissolved oxygen (DO) level (Table 4-55). This was apparently due to the
high sulfides in the sediments and a subsequent high oxygen demand. Thus, when the
sediments were not being aerated, the oxygen level would drop very rapidly. The overall
average DO was adequate for the amphipods, the lower ranges ran as low as around
50% of saturation. The salinity, translated from the specific gravity within the overlying
water did creep up slightly during the bioassay, but not to any significant degree (Table
4-56). Total ammonia also crept up during the assessment (Table 4-57). The high levels
found in the pore water analysis would suggest that the ammonia levels would be higher,
but the high aeration probably mitigated the ammonia concentrations. Only in SD-9
were the ammonia levels dramatically high. This coupled with the DO problems
observed during the bioassay may have impacted on the survival results for SD-9. The
measured pH in the replicates is presented in Table 4-58. The pH, as with ammonia
and salinity, showed some increase over the course of the experiment. This increase in
pH with the increase in ammonia concentration has the potential to impact on the

survival results.

4.5.5.4 Retesting of SD-7 and SD-9

The results of the retesting of SD-7 and SD-9 are included in Appendix N. The retesting
was initiated to address the mortality observed in SD-9 during the first test. SD-7 was
selected for retesting to reassess the reburial results observed during the first test. The
results are questionable, as the control mortality rate was 37.5%. A total of 13
mortalities occurred on day one during the test in the control replicates. As such, the
reburial assessment was not analyzed. The DO was maintained through the test, with
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the lowest observed DO being 6.4 mg/L. Although total ammonia was not followed
during this retest, it is not believed to have caused the test failure in the control test
vessels. Only eleven animals were recovered alive from the retest of SD-7 and four live
animals recovered from the retest of SD-9. The survival rates were corrected due to the
high control mortality (Abbott’s Correction; APHA, 1989) and were then 44% and 16%
respectively. The corrected value for SD-7, 44%), is lower than the rate observed during
the first test, 50%, but not overly dissimilar. The results for SD-9, 16% survival, given
that the first test results were compromised by low DO’s, reveal a distinct possibility that
SD-9 can express significant mortality in 4. abdita. The photoperiod during the test was
24 hours and there were no floaters observed.

4.5.6 Menidia Beryllina Elutriate Toxicity

4,5.6.1 Survival Analysis

There were a total of three series of tests. Each test series incorporated three locations
for the collected sediment samples and a control. The first test series or test battery was
of sediment samples SD-1 through SD-3 and began on August 18, 1992. The test
animals were ten days of age when the test began. The second test battery, using
sediment samples SD-4 through SD-6, began on August 21, 1992. The test animals were
from seven to nine days of age when the test began. The third battery of tests, SD-7
through SD-9, began on August 25, 1992. The test larvae were those that were hatched
on August 13, 1992 and eleven days of age at the start of the test.

Survival curves were produced for the interpretation of the mortality data collected
during the bioassays of the sediment sample elutriates (Figure 4-36, 4-37, 4-38). Survival
data is summarized in Table 4-59. At no time did the control mortality exceed the 20%
criteria. During the assessment of the elutriate produced from sediment sample SD-8,
one of the test chambers was accidently dropped and broken during the water exchange
on test day 2. This replicate was censored (Brown and Hollander, 1977) from the data
set, beginning at the time that it was broken to the end of the bioassay to produce the

survival curve.

The first group of sediment elutriates tested included SD-1 through SD-3 and was
performed over a seven day period (August 18, 1992 - August 25, 1992). There was
some mortality (11.1%) that occurred in the control group. This mortality was observed
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within the first 24 hours during the test and is likely associated with the stress due to
handling. Statistical analysis included transforming the data by taking the inverse of the
square root of the number of mortalities plus 0.5. This transformation (inverse square
root) is cited as the most appropriate for count data (Sokal & Rohif, 1981) and the
addition of 0.5 was used to code the data, allowing for the inclusion of zeros in the
analysis. The transformed data was tested for normality using the Chi Square technique,
and homogeneity of variances using Hartley’s test (USEPA, 1988). The transformed
data was found to satisfy the requirements for analysis of variance (ANOVA), which was
performed. Using the variance components produced by the ANOVA, Dunnett’s test
compared the field collected sediment results to the control sediment results (USEPA,
1988). The mortalities observed in the three elutriate samples evaluated during this test
series were not statistically greater than the control. The mortality counts, however, did
show a progression. The SD-1 elutriate showed very little mortality at 24 hours (4%),
indicating a minimal effect due to handling, but progressed to 20% mortality over the
course of the exposure. The SD-2 elutriate sample showed a 9% mortality rate at 24
hours and progressed to 22.2% over the course of the exposure period. The progression
of the elutriate sample for SD-3 followed the control mortality.

The second battery of elutriate bioassays included elutriates of SD-4 through SD-6 and
ran from August 21, 1992 to August 28, 1992. Statistical analysis was performed as
described for the first test series. The data set satisfied the requirements for ANOVA,
and Dunnett’s method was performed to assess if any mortality counts in the elutriate
tests were greater than control. Mortality in those silversides exposed to elutriates of
SD-4 and SD-5 was significantly greater than that observed in the control test groups.
The mortality counts for SD-6 were not significantly different from the control.
Although the mortality rate appears significant (Figure 4-37), the variability between
replicates produced a non-significant effect. Resultant mortality percentages were
47.8%, 40.0% and 33.3% for SD-4, -5 and -6, respectively. Some control mortality
occurred initially, and additional control mortality occurred from day 5 through day 7.
The resultant control mortality for this test run was 13.3%, still well within the
acceptable range for control mortality. Both SD-4 and SD-5 elutriates showed a steady
progression of mortality, whereas the mortality associated with SD-6 appeared to taper
off after day 3.

The final battery of tests was conducted from August 25, 1992 through September 1,
1992 on elutriates of sed