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EXECUTIVE SUMMARY

The Pfohl Brothers site is a 120-acre inactive landfill that was formerly
used for the disposal of municipal and industrial wastes, including
hazardous wastes. It is located in the Town of Cheektowaga, northeast of
the Buffalo International Airport in Erie County, New York. The landfill
has been classified by New York State Department of Environmental
Conservation (NYSDEC) as a Class 2 site, indicating there is a significant

threat to human health or the environment and remedial action is required.

The landfill was operated by the Pfohl family from 1932 to 1971. The
quantity of waste material and nature of all of the wastes disposed of at
the site are unknown; however, in addition to municipal waste, industrial
vastes such as phenolic tars, waste solvents, paints, thinners, pine tar
pitch, and rubber and scrap metal are known to have been deposited within
the landfill. There is also documentation that the landfill accepted
sludges, capacitors with polychlorinated biphenyls (PCBs), and phenol tars

with chlorinated benzenes and dioxins.

The site first came under investigation in June 1982 when the United States
Environmental Protection Agency (EPA) contracted Fred C. Hart Associates to
perform a hazardous ranking of the site. This investigation revealed the
presence of benzene, chlorinated benzenes and nitrogen compounds in water
samples from a spring flowing into a drainage ditch along the south side of
Aero Lake. 1In February 1984, the property owner’s law firm commissioned
Ecology and Environment Inc. to perform an additional investigation of the
site. This investigation revealed elevated levels of barium in a leachate
seep sample. Polycyclic aromatic hydrocarbons (PAHs), phenols, and
elevated concentrations of nickel were detected in the soils. The shallow
ground vater revealed elevated concentrations of barium, lead, chromium,
and cadmium. In November 1986, the New York State Department of Health
(NYSDOH) analyzed samples of leachate, soil and waste from surface drums
containing a tar-like material. The drums revealed elevated levels of
PAHs. Soil samples collected south of Aero Lake revealed PCBs, as well as
elevated concentrations of arsenic, barium, cadmium, chromium, lead, and

mercury.
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For purposes of this investigation, the landfill has been divided into

three geographical areas. These are areas A, B, and C.

Area A, located north of the New York State Thruway access ramp, is
occupied by a private trucking firm that has placed fill material over a
large portion of the area to elevate the land surface. A large metal
building is located north of the access ramp along with a number of

tractors and trailers.

Area B, located south of Area A, is situated between Transit Road and Aero
Drive. This portion of the site consists of undulating terrain with thick
underbrush, phragmite weeds and thorny-stemmed bushes. Small secondary
growth trees are present. The area is littered with bottles, household
refuse, tires, tubing, scrap metal, refrigerators, constr‘uction materials
and rusted sections of car bodies. Several drum disposal areas exist, in
which many of the drums are rusted, corroded, and crushed. During the
early spring, leachate seeps appear along the perimeter of the landfill.
These seeps range from red to brownish-orange in color. Many seeps also
have a sheen that is most likely attributable to oil and metals. 0il
slicks have been noted on the water surface in the wetland area parallel to
Aero Drive near the intersection with Transit Road. An unnamed stream
flows along the northern perimeter of Area B (hereafter referred to as Aero
Creek). Aero Lake is located north of this stream in the northwest corner
of Area B. This 40-acre lake originated from a borrow pit excavated for
fill material during the construction of the New York State Thruway. The
lake is currently used by local residents for fishing and boating. It may

also be used occasionally for swimming.

Area C is situated south of Aero Drive and west of Transit Road. The area
closely resembles Area B with respect to the distribution and occurrence of
drums, sludge, debris, terrain, and vegetation. Leachate seeps are also
present along the perimeter of Area C in early spring. Several drum
disposal areas are located within this area. An active truck repair
company is situated in Area C, approximately 975 feet from the intersection
of Transit Road and Aero Drive. South of Area C, there are several private

residences. Ellicott Creek, a major tributary to the Erie-Niagara Basin,
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is located approximately 1,000 feet south of Area C. The creek is

primarily used for primary contact recreation and fishing.

The entire landfill, except for the area along the northern perimeter of
Area B and southeast corner of Area C, is fenced. "No Trespassing" and
"Hazardous Waste Area" signs are posted along the border of the site.

The site is predominately an upland area. Land in the immediate vicinity
of the site is mostly urbanized. Two freshwater wetlands regulated by New
York State Department of Environmental Conservation (NYSDEC) are located
within and adjacent to the site. The site is used as a resident animal
habitat for white-tailed deer, and small mammals, birds, and ducks.
Vhite-footed mice, raccoons, and cottontail rabbits are also common at the
landfill. There is no information available that indicates the presence of

rare or endangered species at the site.

The elevation of the landfill ranges between 3 to 4 feet above the normal
elevation of 690 feet. Most of the native soils have been removed and
replaced with other soil types. Area A has mostly loamy, earthy fill
material, mixed with construction and demolition debri. Areas B and C
consist primarily of fill material, including trash and refuse, partially

covered or mixed with earthy material.

The advancement, melting, and subsequent retreat of the glacial ice sheet
resulted in the deposition of till and lacustrine sediments in the area now
occupied by the Pfohl Brothers Landfill. The lacustrine deposits typically
consist of clay with discontinuous stringers of very fine sand and silt.
The near surface deposits at the site, a mixture of silty clay and sand,
are glaciofluvial and lacustrine in origin. Basal glacial sediments in
contact with the bedrock were deposited as a compact lodgement till. The
underlying Onondaga Limestone is the principal aquifer within the study
area. Most of the ground water flow is through secondary porosity features

such as interconnected solution cavities and fractures.
Recharge to the unconsolidated aquifer comes from precipitation which

averages about 36 inches per year. Recharge to the bedrock aquifer occurs

by direct infiltration of precipitation, vertical recharge from the

ES-3



overlying unconsolidated aquifer, and, to some extent, vertical leakage of

surface waters.

According to personnel from the Erie County Department of Health, there are
private wells within less than 0.5 mile radius of the site. These wells
were constructed in the unconsolidated aquifer and were used prior to 1983
as a source of potable water. 1In 1983, the water district within the area
of the Pfohl Brothers landfill was formed and public water lines were
installed. Currently there is no known homes or businesses within a 0.5
mile radius using private wells in the unconsolidated aquifer for potable
purposes. However, some homeowners in the area use their wells for lawn
watering and/or cleaning their cars. There is a potable water supply well,
however, constructed within the bedrock aquifer, located at a commercial
property to the east of Area A. Based on the current understanding of the
bedrock aquifer flow patterns, this well should not be affected by
contaminant migration from the landfill. This is being investigated

further by the New York State Department of Health.

The Buffalo Crushed Stone Company (BCS) quarry, located one and one-half
mile east of the study area, utilizes two dewatering pumps, each capable of
purging 400,000 gallons/hour per pump. The water is either discharged to
Ellicott Creek via a drainage ditch, or used in the on-site processing
plant. The radius of the cone of depression created by the dewatering
operations is approximately 2,500 feet. The observed boundaries of the
cone of depression is approximately 5,000 feet east of Transit Road. As a
result, it does not appear that quarry dewatering is drawing contaminants

towards the quarry.

The Phase I remedial investigation for the Pfohl Brothers landfill
consisted primarily of six major field activities. These included a
geophysical survey, sampling of surface water, leachate seep and sediments,
gamma surveys, test pit investigations, soil boring installations, and

ground water testing.
The results of these investigations indicate that the landfill contains

large quantities of household garbage, rubber products, wood, wire, coal

ash, scrap metal, drums, and large home applicances.
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A total of 113 drums were visually observed in areas B and C of the
landfill. Some of the drums were partially full; others were empty. The
majority of the buried drums, and almost all of the crushed drums at the
surface, were empty. A total of 64 drums were found in Area B, with the
majority of the drums located in the western and central regions. A total
of 49 drums were found in Area C; most of the drums were located in the
central and eastern regions. Leaking drums were stacked in rows of three

and were situated below the water surface in the eastern region of Area C.

Leachate seeps (at least 40) flow from the surface of the landfill in early
spring. Some of the leachate seeps are in relatively close proximity to
residents. In some locations, leachate seeps flow into drainage ditches
located along the perimeter of the landfill vhere they eventually enter
Aero Creek and Ellicott Creek.

Several glaciofluvial deposits are found beneath the trash. The upper
layer of glacial deposits consist of discontinuous layers of clay, silt,
sand, silty clay, and silty sand. A till layer, ranging from zero to two
feet overlays the bedrock. Fill material ranges in thickness from 6 to 22
feet. 1In the northeastern region of Area B, the clay appears to have been
stripped away during landfilling operations. The absence of clay at this
location may provide a conduit allowing contaminants to migrate more

rapidly from the overlying soils and ground water into the bedrock aquifer.

The regional ground water flow in the unconsolidated aquifer is in a
south-southwest direction, eventually discharging to Ellicott Creek. Aero
Lake, and the wetlands during the wet seasons, serve as local discharge
areas for the unconsolidated aquifer. During the month of May, the shallow
ground water moves radially outward from the landfill as a result of local
ground water mounding. In the months of January and June, ground vater
moves radially outward from the site in all directions, except to the
northeast. The average linear velocity of ground water moving through the

glacial aquifer is estimated at 0.57 feet per day, or 208 feet per year.

If an isotropic flow field is assumed, water entering the deep ground water

flow system from the northeast moves in a south/southeasterly and
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southvesterly direction in the bedrock aquifer. The velocity of ground
vater in the bedrock aquifer cannot be accurately determined with existing
data. Fracture occurrence may have a significant influence on the
direction of ground water flow. If such fractures exist, the bulk of
contaminants in the ground water would migrate from the site preferentially
through fractures in a southeast and southwest direction. Most of the
bedrock wells appear to be hydraulically connécted. Long-term monitoring
of water levels and/or pumping tests are necessary to confirm and fully
evaluate the hydraulic interconnection between the bedrock and
unconsolidated aquifers. It also appears that ground water in the bedrock

aquifer upgradient of the site is recharging Aero Lake.

The nature and extent of contamination is presented in three ways: through
dot plots of contaminant concentrations per media across the site; through a
tabular presentation of concentration ranges of contaminant groups by media
across the site; and through a narrative presentation of contaminant
distribution by media across the site. Concentrations of organic and
inorganic constituents were compared to background levels or regulatory
standards to develop the various data presentations.

Acetone and methylene chloride were detected in several of the sample media,
however, it is uncertain whether or not their presence is attributable to
source materials in the landfill. Acetone, for example, is commonly used as
a solvent in analytical laboratories and for equipment decontamination in
the field. Acetone is also a natural degradation product of organic matter.
Methylene chloride is used as a common laboratory solvent and is common in

soil extraction procedures.

Analysis of the waste drummed material indicates that a wide variety of
organic compounds were disposed of at the landfill. Elevated levels of
volatile organics, primarily a variety of aromatic and chlorinated aliphatic
hydrocarbons, were observed in the waste samples. In addition, a wide
variety of semi-volatile organic compounds were detected in the drums.

These principally include phenols, dibenzofuran, and phthalates.

Pesticides, PCBs and PAHs were also detected at elevated concentrations in a
portion of the drums. Almost all of the inorganics analyzed for were

detected at concentrations in excess of background soil sample levels. The
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concentrations of barium, cadmium, chromium, cobalt, copper, iron, lead,
nickel, silver, sodium, and zinc exceeded background concentrations most
frequently. Arsenic, mercury, and vanadium wvere also observed in many

samples well above background concentrations.

The compound 2,3,7,8 TCDD was detected at qualified concentrations ranging
from 100 to 370 ppb in the drum and soil sampies collected during the test
pit investigation. Of the 18 samples tested, 50% of the samples revealed
the presence of this compound. No pattern of contamination was observed in
either area B or C. Data on six samples were rejected during data
validation because of non-compliance with QA/QC protocol. However, the
analytical results for these samples are reported, with an explanation

provided for their inclusion, in the accompanying report.

Rubber-like polymer disks were evidenced over most of the landfill surface.
Data on the one disk selected for 2,3,7,8 TCDD analysis were rejected during
data validation because of non-compliance with QA/QC protocol, however, it

is likely that the sample did not contain this compound.

The soils in Area A do not represent a major source of organic contamination
at the site. However, a number of inorganic constituents were detected in
Area A that exceeded background concentrations. Many of the organic
compounds detected in the drums were also present in the soil samples in
Areas B and C. In some cases, both the organic and inorganic compounds
present in the drums were detected at higher concentrations in the soil
samples. Most of the inorganics detected in the soil samples from Areas B
and C exceeded background in one or more samples. For the most part, a
greater number of inorganic constituents were detected at higher
concentrations in Areas B and C than in samples from Area A.

Radiological contamination appears to be scattered randomly throughout areas
B and C, and except for a few locations, appears as isolated spots with
small quantities of industrial waste. The sources of elevated gamma
readings are attributed to both natural materials (such as rocks and coal
ash) and man-made materials (construction debris, metal rods and disks, and

white vermiculite material).

ES-7



Organic compounds detected in the drums and soil samples were also detected,
for the most part, in the unconsolidated ground water aquifer, including:
halogenated hydrocarbons, aromatics, PAHs, phenols, dibenzofuran, and
several phthalates. In addition, one pesticide and PCB isomer was detected
in one and two samples, respectively. Several organic constituents exceeded
ARARs in the shallow aquifer. These included aromatics, halogenated
hydrocarbons, phenol, phthalates and the PCB érochlor—1232. .The compound
2,3,7,8 TCDD was not detected in the shallow ground water samples.

Many inorganic constituents were detected in the unconsolidated ground water
aquifer above background concentrations and several, including iron,
magnesium, sodium, antimony, barium, cadmium, chromium, copper, lead,

manganese, and mercury, were detected above ground water quality standards.

Ground water samples from the bedrock aquifer were also contaminated with
several organic compounds that were also found in the waste, soil, and
shallow ground water samples, including: halogenated hydrocarbons,
aromatics, phenol, and phthalates. Concentrations were found to be much
lower in the bedrock aquifer as compared to the shallow ground water.
Aldrin was also detected in one well. Only a few organic constituents
exceeded ground water quality standards. These included benzene, trans 1,2
dichloroethene, phenol, and aldrin. The compound 2,3,7,8 TCDD was not
detected in the bedrock aquifer.

Arsenic, cadmium, copper, nickel, and potassium were detected above
background levels in approximately 50 percent of the samples. However, only
a limited number of inorganic constituents exceeded ground water quality
standards. These included iron, sodium, antimony, chromium, magnesium, and

manganese.

The leachate seep samples revealed organic contamination similar to that
found in the drum, soil, and shallow ground water samples. The groups of
organic compounds primarily include halogenated hydrocarbons, aromatics,
phenols, dibenzofuran, PAHs, and phthalates. The concentrations of the
phthalates were indicative of field/laboratory contamination. Several

pesticides that were found in one or more of the other media were also
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detected in the leachate seep samples. Except for dieldrin, the pesticides
detected in the leachate seep samples were not detected in the corresponding
sediment samples. Several groups of organic constituents exceeded ground
wvater quality standards, including aromatics, a halogenated hydrocarbon and
phthalate, phenol, pesticides, and PAHs.

All of the inorganic constituents analyzed were detected above baseline
levels with the exception of antimony, thallium, and selenium. Lead,
magnesium, manganese, sodium, cadmium, copper, iron, zinc, barium,
beryllium, chromium, mercury, and selenium exceeded ground water quality
standards. Suspended solids present in these samples may be contributing

significantly to the elevated metals concentrations found in these samples.

Three volatile organic compounds (methylene chloride, acetone, and
chlorobenzene) were detected in the leachate seep sediments. Of these, only
chlorobenzene was detected in the leachate seep samples. Other organic
compounds detected in the seep sediments include various PAHs, dibenzofuran,
five pesticides, and PCB isomers, all of which were either detected in the
drum or soil samples. Fly ash that was used as cover material during the
landfill operation may be the source of PAHs. The compound 2,3,7,8 TCDD wvas

not detected in the leachate seep sediment samples.

All of the inorganics were detected above background levels in one or more
samples except for aluminum and antimony. The locations of the samples
where the highest concentration of specific inorganic constituents were
detected are all in very different sections of the site. This indicates

that there is widespread and varied contamination by metals.

Low levels (relative to the seep samples) of four volatiles and three
semivolatiles were detected in a limited number of drainage
ditch/intermittent streams surface water samples, including acetone,
chlorobenzene, 1,2-dichlorbenzene, and 2,4-dimethylphenol. Di-n-octyl
phthalate was also detected in one sample. There were no organic
constituents detected in the surface water drainage ditches that exceeded
surface water quality standards. The compound 2,3,7,8 TCDD was not detected

in any of the surface water sediment samples. It should be noted, however,
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that these data were qualified during the data validation process due to
non-compliant initial and continuing calibration, low surrogate recoveries,
and/or the ending column performance check was outside of 12 hours. Data
for the background sample (SE-01) does not rigorously support the non-detect
results reported, although it is likely that 2,3,7,8 TCDD is not present.
Except for antimony, chromium, selenium, silver, thallium, and cyanide,
which were not detected, the remaining inorgahics wvere detected in at least
one sample above background levels. Iron, cadmium and mercury exceeded

surface water quality standards.

As with acetone in the drainage ditches/intermittent stream surface water
samples, acetone and methylene chloride were in general detected in the
corresponding sediments at levels that were similar to those in the trip
and/or method blanks and would be attributable to either laboratory or field
contamination. Dibenzofuran and phthalate ester were also detected.

Various PAHs were detected primarily along the ditches along the roadways.
Three pesticides were detected that were also found in the seep sediment
samples and other site media. All inorganics except for silver, thallium,
antimony, and selenium were detected above background in at least one

sample.

Only one organic compound, bis(2-ethylhexyl)phthalate, was detected in
surface water samples from Aero Lake at concentrations that could be
attributable to laboratory and/or field contamination. No organic
constituents were detected in Aero Lake at concentrations exceeding surface

vater quality standards.

Except for barium, mercury, potassium, sodium, zinc, and cadmium, inorganics
vere either not detected or were not detected above background in the lake.
Mercury was the only inorganic constituent that exceeded surface water

quality standards.

Acetone, 2-butanone, and methylene chloride were the only organics detected
in the sediment samples collected from Aero Lake. Except for the sample
collected from the middle of the lake, most of the inorganics were detected

below or equal to background levels. All of the inorganic constituents,
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except for beryllium, calcium, copper, lead, and zinc were found at levels

above background in this sample.

No organics were detected in the one surface water sample collected from
Ellicott Creek. Chlorobenzene, however, was detected in the surface water
of a tributary to Ellicott Creek at a concentration exceeding surface water

quality standards.

Six metals (aluminum, cadmium, calcium, iron, potassium, and zinc) were

detected at concentrations above those found in the background samples.

Iron, zinc, aluminum, cadmium, and lead exceeded surface water quality

standards.

Both acetone and methylene chloride were detected in the sediments of
Ellicott Creek. The concentration of these compounds, however, were at
levels that are typically attributable of laboratory/field contamination.
Three PAHs were detected in concentrations below background and within those
typically found in urban environments. A wide variety of inorganic

constituents were detected in the sediments that exceeded background levels.

In summary, there is evidence that the drums and soils in the landfill
represent a source of organic and inorganic contamination to the shallow
and deep aquifers, as well as the drainage ditches that surround the site.
The most frequently detected organic and inorganic compounds across the
site are similar to the types of waste material allegedly disposed of at
the site. The most widespread and frequently detected organic contaminants
include phenols, aromatics (toluene, xylenes, and chlorobenzene), and
polycyclic aromatic hydrocarbons (dibenzofuran). Halogenated hydrocarbons
(i.e., chlorinated solvents) and polychlorinated biphenyls (PCBs) were also
detected, but at lower frequencies. There is widespread contamination by
inorganics. The most frequently detected inorganics include aluminum,
barium, cadmium, lead, and zinc. Arsenic, chromium, copper, nickel,
vanadium, and mercury were also detected at concentrations exceeding

background levels in many of the sample media.
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Vastes apparently were not segregated during the landfilling operation,
resulting in the heterogenous distribution of waste material over the site.
This would account for the somewhat random distribution of contaminants
detected in the onsite soils which, in turn, complicate the identification
of ground water contaminant plumes and the subsequent development of

remedial technologies.

Typical mechanisms of contaminant transport include volatilization and/or
airborne dust, discharge of contaminated ground water and/or leachate from
the shallow ground water to adjacent surface waters, overland runoff, and
migration of contaminants from the soils and shallow ground water to the
underlying bedrock aquifer and potential migration into the deeper bedrock
aquifer offsite. Some of these mechanisms are involved in contaminant

transport at the Pfohl Brothers site.

Although the concentrations in the ground water indicate that contamination
is continuing to occur, the overall concentrations in most of the samples
are low compared to the values found in several of the subsurface soil and
drum samples. This may indicate that these contaminants are being bound to
the soils or wastes, infiltration and subsequent transport is limited,
precipitation and ground water flow is diluting the concentration and
carrying the contaminants offsite, that the release of chemicals from the
drums has not yet occurred, or that sampling has not been performed in the

areas where contaminants have migrated.

Overall, there does not appear to be widespread contravention of surface
vater and ground water quality standards offsite. Currently, Aero Lake and
Ellicott Creek do not appear to have been adversely impacted by ground
water discharged from the unconsolidated aquifer, potential discharges from
the bedrock aquifer, discharge from leachate seeps, surrounding ditches and
streams, or from run-off or erosion of contaminated soils.

Additional data are needed in off-site areas (i.e., surface water and
ground water monitoring wells downgradient of ground water flow) to
determine the full nature and extent of contamination, the mechanisms of
transport, and the need for offsite remediation. A Phase II remedial
investigation will be undertaken to further define the nature and extent of

contamination.
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The drums represent a continuing source of contamination, in addition to
being a physical hazard at the landfill. Drum clusters in the western
portion of Area B and the eastern portion of Area C should be considered

for removal or secured in order to prevent further discharge of hazardous
chemicals.

(PBLF5/20)MP

ES-13



G

Y
D
‘\‘\/«(\/M(}




CONTENTS

EXECUTIVE SUMMARY : ES-1
LIST OF FIGURES iv
LIST OF TABLES v
LIST OF PLATES vi
Section Page
1.0 INTRODUCTION &t vttt oesennonnsosnnonsssessssnssnsascannnnns 1-1
1.1 Purpose of Study and Report ...viviuireriinenienennennannns 1-1
1.2 Site Location and Ownership....oieiiiiiiiiiinniieninnnaans 1-2
1.3 History of Waste Disposal...ieeiiiiiiiiiiinnnnennecnnananns 1-3
1.4 Previous Investigations.......... ettt 1-13
1.5 Summary of Site Background and History.........ioevevnnnn. 1-15
2.0 EXISTING CONDITIONS. .iteureroesnnenstonneosnsssssonosssssannnas 2-1
2.1 IntrodUCtion..eeeseieeeeneneeenereninnasensenessssaeesesss 2-1
2.2 Surface FeatUreS..iieeiierieeeirnesessenoeonasecsennasanesas 2-1
2.3 Demography and Surrounding Land Use.....cvviiiiiennnaanans 2-3
2.4 Utilities...... e Ceereeraeeeens ettt 2-4
2.5 Climate/Meteorology e e e iiieiiiiiianenseonnneennnnannns 2-5
2.6 TOPOgraPhy. et veeeriereeseennnssssesnsesasssnenansasssennans 2-9
A o T T - 2-9
2.8 GEOLOZY e reruneseenaenaoesnssssessusassssessssssnennssnsnns 2-10
2.8.1 Glacial DepoSitS.eeeeeeenenreriinonsnnnneneennsanans 2-10
2.8.2 BedroCK..uiieeiieiiiiieiieineronnnsesstsnesenasannnnos 2-11
2.9 Hydrogeology..eeeeeersereeeneorsseananoctneneonasasasnnenns 2-13
2.9.1 Glacial SedimentS...eeiieeeenestasenenraresannonssss 2-13
2.9.2 Onondaga LimeStone....ceveeenerersnnsososnnaesenens 2-13



CONTENTS

(Continued)
2.9.3 Ground Water Recharge....eeeeiiiiieriinnnennenenans 2-14
2.9.4 Ground VWater Discharge.....oeiiiiiininneeninnnennn. 2-15
2.9.5 Ground Vater UsSage...veerivensersonrsnssonsssssonns 2-17
2.9.6 Ground Vater Pumpage......ceireveinninnnnnnneannnnns 2-17
2.10 Surface Water.iiceeeeeneeeeiseeesssassasesosnonsasannsnsanas 2-17
2.1]1 Surface Drainage..cceeeeresserescseanssscersssoseassnencsans 2-20
2.12 Flood PlainS...eeeeeeesoonsnsosssnsnsossssansssasnssanasnns 2-21
2.13 ECOLOZY .t eeesennneneaeosaeannonesnosseasssonssassssnnsnsas 2-21
2.13.1 Habitat TypPEeseeseoeereonrnsonossssnssasansssannnns 2-21
2.13.2 VetlandS..o .o iieeeiiieeeeonaensenenoenaesanaanaanaens 2-23
2.13. 3 Vildlife. e iennnineiininnineeeeennnansrennanannsns 2-25
2.13.4 Significant Habitats and Species
of Special Concern.esvuieriirerenresreninneeeesanns 2-27
2.14 Summary of Existing ConditionsS.....ieieiieniieniennnnennnas 2-27
STUDY AREA INVESTIGATIONS. . vttt ssnnnnssenssnncnsssesnnns 3-1
3.1 Geophysical SUIVEY ...t eriieeteetresesossseesssonnnnennnns 3-1
3.2 Surface Water, Leachate Seep and Sediment Sampling........ 3-7
3.3 Gamma Survey - Phase T...viiiirreiinneereonnnncreonnneneans 3-9
3.4 Gamma Survey - Phase Il.....iiiiiiiiininnensnnssaenannanens 3-10
3.5 Test Pit Investigation. . veeee e irenenooertonroeoansnnennns 3-12
3.6 Soil Boring Investigation..uieeeivriiiieeressnonanseeennns 3-15
3.7 Ground Water Investigation........ et eseenaan et et 3-16
3.8 Summary of Study Area InvestigationS...ieeieeveeeeeeeennns 3-29
NATURE AND EXTENT OF CONTAMINATION.....:tteeenensnnseonnnnnenns 4-1
4.1 IntroduCtioN.iceeeeeevessoeeonsroanononenans Ceecreanretaans 4-1
4.2 Development of Baseline ConcentrationS......ieieeeerecenns 4-3
4.2.1 Organic Contamination....vvieereieienraneneeennnnnans 4-3
4.2.2 Inorganic Contamination...eeeeieeeeereenneeennnnnns 44
4.3 Data Presentation..veeeieeiiieiiirenenneeennneeenennneenas 4-11
4.3.1 Data PlotS.eureiiiiiiinionioeennennenneneeneneannss 4-11

ii



5.0

6.0
7.0
8.0

CONTENTS

{(Continued)
4.3.2 Contaminant Distribution Summary Table............. 4-12
4.3.3 OVEIVIEW.iuiuiiirieinaneoaeonsonessonannenssssensannas 4-12
4.4 SUMMALY.esvrvueonnanansansncenns et eeseres ettt enan 4-81
CONCEPTUAL MODEL OF CONTAMINANT TRANSPORT....eovvvuieeecannnenss 5-1
5.1 Regional Hydrogeology. «eeeeeeeeenneneaeencsncaneaeennnnens 5-1
5.2 Local Hydrogeology.eeeeeesoseeoesnnsasnnss Ceereeiaaeneaan 5-3
5.3 Contaminant Transport Mechanisms.......coivviiineeneneenns 5-5
5.3.1 Organic Contamination...iceeeesesseseeoensnneennsans 5-8
5.3.2 Inorganic Contamination.....ieeeeueennnnnnnneeenans 5-11
5.4 Contaminant Fate and Transport....ieeeeeeneenesscecnnannas 5-14
5. SUMMALY .t veseesenssaarsnssscsssansessssassnsessnnsssassnens 5-16
CONCLUSTONS .ttt ie i eisstatetoseesoanasasssessncnsnssssssssnsnnns 6-1
RECOMMENDAT IONS . t ittt ittt teneanssssoasstosasssessnansnsassnns 7-1
REFERENCE S . it ittt iititenneenonseoaassesensesesassssssssssnsaa 8-1
APPENDIX A LISTING OF SAMPLES AND ANALYSES PERFORMED
APPENDIX B TEST PIT EXCAVATION LOGS
APPENDIX C SOIL BORING LOGS
APPENDIX D WELL CONSTRUCTION DIAGRAMS
APPENDIX E SLUG TEST RESULTS-SHALLOW WELLS
APPENDIX F VWATER LEVEL DATA
APPENDIX G TRANSMISSIVITY OF BEDROCK AQUIFER/SLUG TEST ANALYSES
APPENDIX H GROUND WATER SAMPLING ANALYTICAL DATA
APPENDIX I SOIL ANALYTICAL DATA
APPENDIX J SURFACE WATER AND SEDIMENT ANALYTICAL DATA
APPENDIX K CONCENTRATION DOT PLOTS OF ORGANIC AND INORGANIC
COMPOUNDS
APPENDIX L. CONCENTRATION RANGES FOR ORGANIC AND INORGANIC COMPOUNDS
APPENDIX M DRUM/TEST PIT ANALYTICAL DATA
APPENDIX N LEACHATE SEEP AND SEDIMENT ANALYTICAL DATA
APPENDIX O CONCEPTUAL MODEL OF CONTAMINANT TRANSPORT

1ii



LIST OF FIGURES

Figure
1-1 Location Plan ....iiteeennnnnnoesensesonoonanassasnceaananons
1-2 Pfohl Brothers Landfill Site ....iuivriiiiiinnnneninnncennnnennns
1-3 Photographic Interpretation of Active Landfilling (1951) ......
1-4 Photographic Interpretation of Active Landfilling (1958-1959)..
1-5 Photographic Interpretation of Active Landfilling (1960) ......
1-6 Photographic Interpretation of Active Landfilling (1965) ......
1-7 Photographic Interpretation of Active Landfilling (1969-1972)..
2-1 Vater Supply Schematic .iiverieeirierreneenseeeasoneeceescsansnes
2-2 Sanitary Sewer Schematic .iiiieiieiiiiinriineieiriieirneieieereenneess
2-3 Stormwater Discharge Schematic ...vviiiiiiiiniiiiiiiiiiiienns,
2-4 Location of Ground Water Divide .....coviiriiiiiiiiiieinnnnnns
2-5 Location of Neighboring Towns ...veieirnriineeetorineecesnnsonns
2-6 Effect of Quarry Pumping on the Potentiometric Surface of the
Onondaga AQUIfer ...iiiiiinerniirieenteneensstsssossessonesssnns
2-7 Pfohl Brothers Landfill Site Flood Potential .......ceviveuv.n.
2-8 NYSDEC Regulated WetlandsS v.veieeeeieeiierenosennnssesosansansss
3-1 Surface VWater, Seep and Sediment Sampling Locations ...........
3-2 Test Pit Sampling Locations ..ieeeeverereinrenersoeseeronnananas
3-3 So0il Boring Sampling LocationsS ..eeveeveenenssertosonososonnonss
3-4 Cross Section Location Map tveeieeerenersorecnnesennnsncnonnenes
3-5 Geologic Cross Section A — A’ iiiiiiivennnnnnnas N
3-6 Geologic Cross Section B — B! ittt iiiiieniennsonoessanaasss
3-7 Geologic Cross Section € — €/ tiiiiiiieinneeneeroenonasaonnanan
3-8 Geologic Cross Section D — D/ i iiiiiiinerrrenorenaseenannasesss
3-9 Geologic Cross Section E - E/ i itiiiiiiiiirinnnnresseennnnannns
PBLF4/13

iv

Page
1-3
1-5
1-6
1-7
1-8
1-9
1-10



LIST OF FIGURES
(continued)

3-10 Geologic Cross Section F - F!

ooooooooooooooooooooooooooooooooo

3-11 Ground Vater Sampling Locations .....eeeveveennnns Cesresteanaes

PBLF4/13



LIST OF TABLES

1-1 Vastes Possibly Dumped at Pfohl Brothers Landfill .............
2-1 Freshwvater Fish Found in the Surface Waters Near

the Pfohl Brothers Landfill .....ciiiiiiiieeeceneeenanreneannans
3-1 List of Interim Reports ...ieeeececaes e seesesetsetaseanannes
3-2 Summary of Remedial Investigations Performed by

Camp Dresser & McKee ....... Ceerteterseteetetseearanensean ceeen
4-1 Baseline Ground Water Qualilty .ievviiereennenonensannocannnnas
4-2 Baseline So0il Quality ..eveeveeennnnns e it seer et et
4-3 Baseline Seep and Seep-Sediment Quality ......ccivvieiviiinnnn,
4-4 Baseline Surface Water and Sediment Quality .........ccievveen.
4-5 Contaminant Distribution SUMMAYY....eiteretrrveoeecnaneoeennnns
4-6 2,3,7,8 TCDD Data on Test Pit and Drum SampleS....vvvvverneenns
4-7 2,3,7,8 TCDD Data on Ground Water SampleS....veeieereencesannns
4-8 Summary of Constituents In Shallow Aquifer Exceeding ARARs.....
4-9 Summary of Constituents From Bedrock Aquifer Exceeding ARARs...
4-10 Summary of Constituents in Leachate Seeps Exceeding ARARS......
4-11 2,3,7,8 TCDD Data on Leachate Seep Sediment Samples............
4-12 2,3,7,8 TCDD Data on Surface Water Sediment Samples............
4-13 Summary of Constituents in Drainage Ditches and Streams

Exceeding ARARS...cvvevvene Ch ettt s ettt e sttt
4-14 Summary of Constituents in Aero Lake Exceeding ARARS...........
4-15 Summary of Constituents in Ellicott Creek Exceeding ARARs......
4-16 Summary of Inorganic Constituents Detected at the Site Above

Baseline QUality.ee e iiesetoeoeeenonnossessossenessasnnaenenss
4-17 Summary of Organic Constituents Detected at the Site Above

Baseline QUality.ee e nnieriinieeneoeonsesonsonansonnnannnnnas
4-18 Summary of Organic Contaminants Exceeding ARARS.....vevenunnnnn
4-19 Summary of Inorganic Constituents Exceeding ARARS..............

PBLF4/13

vi



9

10

LIST OF PLATES
Depth of Fill
Native Soil Thickness
Elevation of Bedrock
Water Table Map of Unconsolidated Aquifer - January 1990
Vater Table Map of Unconsolidated Aquifer - May 1990
Water Table Map of Unconsolidated Aquifer - June 1990
Potentiometric Surface of Limestone Aquifer - January 1990
Potentiometric Surface of Limestone Aquifer - May 1990
Potentiometric Surface of Limestone Aquifer - June 1990

Sample Locations

11-20 Concentration Dot Plots for Organic Compounds

21-44 Concentration Dot Plots for Inorganic Compounds

PBLF4/13

vii



GZ;M

iy

il




1.0 BACKGROUND AND HISTORY OF THE SITE

1.1 PURPOSE OF STUDY AND REPORT

As part of the State of New York’s program to clean up inactive hazardous
waste sites, the New York State Department of Environmental Conservation
(NYSDEC) entered into contract with Camp Dresser & McKee to undertake a
remedial investigation and feasibility study (RI/FS) for the Pfohl Brothers
landfill site located in the town of Cheektowaga, Erie County, New York.
The RI/FS for this site is being performed with funds allocated under the
New York State Superfund Program.

The Pfohl Brothers site is a 120-acre landfill that received both municipal

and industrial wastes. The facility was operated from 1932 to 1971.

The purpose of the overall RI/FS process is to perform a remedial investi-
gation to determine the nature and extent of contamination at the site, the
sources of contamination, and the risk to public health and the environ-
ment, as well as to perform a feasibility study that will identify and
evaluate mitigation alternatives and recommend a cost-effective, environ-

mentally sound and long-term remedial action, if necessary.

This document, the Remedial Investigation Report for the Pfohl Brothers
landfill site, summarizes the findings of the Phase I Remedial
Investigation. This report begins with a summary of the background and
history of the site (section 1) and its existing physical conditions
(section 2). These are followed in section 3 by a summary of the field
investigations performed to date. The nature and extent of contamination
at the landfill are then described in detail in section 4. In section 5, é
conceptual model of contaminant transport is discussed. The report
provides, in section 6, the conclusions of the remedial investigation and,
in section 7, recommendations for the second phase remedial investigation.

References are provided in section 8.
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In order to determine the full extent of the contamination, it is necessary
to expand the remedial investigations to areas further away from the _
landfill. The Phase II remedial investigation, as currently proposed, will
use the information gained from the first phase to identify data gaps and
prioritize future data collection efforts. This supplemental information
will be used in assessing the nature and extent of contamination and
identifying mechanisms of contaminant transport beyond the physical

boundaries of the site.

1.2 SITE LOCATION AND OWNERSHIP

The Pfohl Brothers landfill is located in the town of Cheektowaga in the
northeastern portion of Erie County, Cheektowaga, New York (figure 1-1).
The landfill is inactive and is located in a commercial/residential area
northeast of the Buffalo International Airport, encompassing approximately
120 acres. It has been identified by NYSDEC as a Class 2 site, indicating
there is a significant threat to human health or the environment and action
is required. The landfill is bounded on the east by Transit Road, on the 1
wvest by the New York State Electric and Gas (NYSEG) utility lines, on the
north by land adjacent to the New York State (N.Y.S.) Thruway, Route 90,

and to the south by Pfohl Road.

From 1932 to 1971, the 120 acres of land owned by the Pfohl family was used
for landfilling. The site accepted municipal and industrial wastes from
surrounding townships and industrial wastes from a number of companies in
the manufacturing and utilities industries; however, the quantity of waste
disposed is unknown. Through generators, some of the industrial wastes
vere identified as pine tar pitch, waste paints and thinners, waste cutting
oils, oil-contaminated Fuller’s earth, phenol tar containing chlorinated
benzenes, and oil and capacitors laden with polychlorinated biphenyls
(PCBs). No records were kept on the quantity of wastes received other than

an estimated 125 tons of phenol tar (Recra Research, Inc. 1983).
For the purposes of this investigation, the landfill has been divided into{

three areas, designated as Areas A, B, and C. Each of these areas is

easily distinguished by its geographical setting relative to major roadways
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and other natural environmental features. Dividing the site into discrete
areas facilitates the interpretation and presentation of the data, as well
as the subsequent development of remedial measures for specific problematic

areas within the landfill.

The boundaries of Area A are the N.Y.S. Thruway to the north and west.
Transit Road borders Area A on the east, and an unnamed stream running
south of the N.Y.S. Thruvay exit ramp forms the southern boundary. Area B
is bounded on the north by Aero Lake and the aforementioned stream, on the
west by a NYSEG utility line easement, on the south by Aero Drive, and on
the east by Transit Road.

The northern and western boundaries defining Area C consist of Aero Drive
and a driveway servicing a trucking company, respectively. The southern
boundary of Area C can be distinguished by draving a diagonal line from the
southern end of the driveway (marking the western edge of Area C) to the
intersection of Pfohl Road and the railroad tracks. The southern boundary

continues northeast along the railroad tracks to Transit Road.

1.3 HISTORY OF WASTE DISPOSAL /=

The Pfohl Brothers landfill was operated between 1932 and 1971 in the three
discrete areas--A, B, and C--shown in figure 1-2. There are no historic
records indicating that hazardous substances were disposed of in Area A.
Soil from this area was used primarily by the New York State Transit
Authority for fill material. Areas B and C included a cut-and-fill
operation with overland dumping. Figures 1-3 through 1-7 depict the active
areas of the landfill between the years 1951 to 1972 as interpreted from

aerial photographs.

When the landfill was in operation, regular customers were issued stickers
by the Pfohl Brothers office personnel to be placed on truck windshields to
allow entry into the landfill. Customers vho used the landfill less

frequently would pay cash at the gate to the tractor driver who would then

oversee the incoming load. Drums that were filled with substances that
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could be spilled out were emptied and then salvaged. Cells (dumping areas)
were prepared by removing the topsoil and placing it in a separate storage
area. A bulldozer then pushed the remaining fill and clay into an
embankment (berm) approximately 15 feet around the perimeter of the dumping
area. Each excavation was approximately 2 feet deep and approximately 150
feet in diameter. At the end of each day, the bulldozer ran back and forth
over the area to compress the material. When the area was full, fly ash

and fill material were spread over it.

The management practices of the landfill are generally unknown. However,
a previous site inspection field report (Recra Research, Inc. 1983) cited
NYSDEC correspondence (Campbell 1983) suggesting that the presence of
pockets of exposed contents in the landfill indicated poor compaction

practices.

Records documenting disposal practices at the Pfohl Brothers landfill are
sketchy. Aerial photographs taken during the 1950s, 60s and 70s document,
to some extent, the timing and location of excavation and dumping at the
site. Very little information, however, is available concerning the types
of waste actually dumped there and the companies generating and
transporting that waste. The following information was obtained from
historical files provided by NYSDEC.

In one of the earliest reports available, the Erie County Department of
Environment and Planning (ECDEP) (Koczaja 1981) indicates that, in addition
to domestic and commercial waste, the site is suspected to have received
sizable amounts of industrial waste. Furthermore, the report cites the
1979 Interagency Task Force Report on Hazardous VWastes, which found
evidence that industrial wastes were taken to the landfill. Among the
firms whose wastes were reportedly disposed of in the landfill are steel
and metal manufacturers, chemical and petroleum companies, utilities,
manufacturers of optical and furnace-related materials, and other large
manufacturing and processing concerns. According to ECDEP (Koczaja 1981),
the Task Force Report listed several haulers who both provided services to
a number of industries and also used the Pfohl Brothers landfill. However,

vhat wastes, if any, the haulers disposed of at the site is unknown.
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Documentation in the Erie County DEP files indicates that a tanker was
abandoned on the site along Aero Drive and that PCB-laden oil spilled onto
the ground. Although the date of the incident was not specified, the
contaminated soil was reportedly excavated subsequent to the spill
(Burmeier 1988).

In a NYSDEC memorandum (Wilding 1981), three companies were cited as
potential contributors of hazardous waste at the Pfohl Brothers landfill.
From 1946 to 1956, a manufacturer of optical materials disposed of unknown
quantities of waste solvents, paints, thinners, and cutting oils in
55-gallon drums and five-gallon pails in the landfill. From 1946 to 1966,
another large industrial concern disposed of some refuse at the site; its
hazardous materials are reported to have been disposed of at the Chemtrol
Pollution Services facility in Model City, New York. More detail on the
wastes generated by this industrial company is contained in New York State
Department of Health (NYSDOH) files that allege that the company disposed
of trichloroethylene, paint, chloride and cyanide salts, mercury sweepings,

liquid and solid PCB waste, freon, and methylene chloride.

Both the optical manufacturer and industrial companies discussed above were
listed in the 1985 Inactive Hazardous Waste Disposal Site Report (Lacey
1986) as having contributed industrial wastes to the Pfohl Brothers
landfill. Both companies allegedly disposed of paint thinners, pine tar
pitch, cellulose, rubber, and scrap metal.

The NYSDOH files also refer to 125 tons of phenol tar from a third
potential hazardous waste contributor--in connection with an iron and metal
company--from 1969 to 1971. The iron/metal company’s role in the

generation, transportation, and disposal of the phenol tar is not clear.

The waste disposal practices of the third company are documented in a 1984
NYSDEC Hazardous Waste Generator Form (Walia 1988). According to the form,
this company dumped 100 tons of phenol tar at the Pfohl Brothers landfill

betwveen 1969 and 1971. The transporter of the vaste is listed as unknown.
In the 1985 Inactive Hazardous Waste Disposal Site Report, this company is

again described as "reportedly" having dumped phenol tars at the site.
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NYSDEC Region 9 has compiled a table of wastes (table 1-1) "possibly dumped
at Pfohl Brother landfill" (Walia, 1988). The information contained in the
table was compiled during a search of the Division of Environmental
Enforcement’s files for companies suspected of dumping wastes at the Pfohl
Brothers landfill.

The Phase I Remedial Investigation Report for the Pfohl Brothers site
prepared by Recra Research, Inc. in 1983 also contains information on
contaminants dumped at the landfill and companies suspected of generating
and/or transporting them. In that report, the landfill is said to have
accepted sludges, solids, and liquids; paints and thinners, phenol tar with
chlorinated benzenes and dioxins, and capacitors with PCBs were also

included.

1.4 PREVIOUS INVESTIGATIONS

In June 1982, the United States Environmental Protection Agency (EPA)
contracted with Fred C. Hart Associates to perform a hazardous ranking of
the site. Ten wvater and four sediment samples were obtained at various
seep locations, drainage ditches, and domestic wells and wvere analyzed foé
organics, inorganics, sulfide, cyanide, and ammonia. The contaminants
detected in water samples obtained from a spring flowing into a drainage
ditch along the south side of Aero Lake were most notably chlorobenzene,
benzene and N-nitrosodiphenylamine at concentrations of 85, 34, and 11

parts per billion (ppb), respectively.

In February 1984, the property owner’s lawv firm, Hodgson, Russ, Andrevs,
Woods and Gaudier, commissioned Ecology and Environment, Inc., to perform
an additional investigation of the site. The objective of the
investigation was to determine if the landfill at that time posed, or had
the potential to pose, either an environmental or public health threat
according to Superfund and related State legislation and regulations. As
part of the investigation, ground vater, sediment, and leachate seep
samples were collected and analyzed for volatile organics, (BNA) organics,

heavy metals, phenols, PCBs, and oil and grease.
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TABLE 1-1

WASTES POSSIBLY DUMPED AT PFOHL BROTHERS LANDFILL

Waste paint and paint thinners

Waste lithographic inks, solvents, pigments

Stumps, lumber

Waste from scrap reprocessing

Municipal and residential garbage

Degreasing solvents, paint solvents

Waste solvents from vapor degreasing

Vaste degreasing solvents, waste paint solvents, waste caustic soda,
PCBs, pigment

Septic and holding tank waste

Roofing debris

Still bottoms from degreaser

Dipentene, sulfuric acid, degreasing solvents, mineral spirits

Vaste solvents, cyanides, plating sludges

Construction and demolition material

Cement, solvents, waste paints

Waste paint solvents, degreasing solvents, PCBs

Waste paint sludge, waste paint solvents, degreasing solvents,
lubricating oil and cutting oil

Listed hazardous refinery wastes

PCB-contaminated wastes

Phenol tar

Source: New York State Department of Environmental Conservation files
on Environmental Enforcement (Walia 1988)
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In the western portion of Area B, barium concentrations of 49,600 parts per
million (ppm) were detected in a leachate seep sample, and concentrationsof
chrysene, anthracene, and nickel were detected in the soil at 2.74, 2.08,
and 94.1 ppm, respectively. Soil samples obtained at the southeastern
corner of Area A had concentrations of fluoranthene and pyrene at 5.21 and
2.39 ppm, respectively. Acenaphthene was detected in the soil at the
southeastern corner of Area C at a concentration of 76 ppm. Phenols and
0il and grease were detected, but generally at low concentrations. Metal
concentrations were high in many of the wells. Elevated concentrations of

barium, lead, chromium, and cadmium were detected.

In November 1986, samples of leachate, soil, and waste from surface drums
that contained a tar-like material were analyzed by NYSDOH. The
contaminants detected in the waste samples from the drums were fluorine and
phenanthrene at concentrations of 5,500 and 790 ppm, respectively. Within
Area B, along the south side of Aero Lake arochlor 1248 and arochlor 1254
were also found in the soil samples at concentrations of 0.07 and 0.03 ppm;
respectively. Various heavy metals were also found in the'soil, such as
arsenic (38.9 ppm), barium (7,400 ppm), cadmium (48 ppm), chromium (60
ppm), lead (1,760 ppm), and mercury (1.4 ppm) (NYSDOH 1986).

1.5 SUMMARY OF SITE BACKGROUND AND HISTORY

The Pfohl Brothers site is a 120-acre inactive landfill that was formerly
used for the disposal of municipal and industrial wastes, including
hazardous wastes. It is located in the Town of Cheektowaga, northeast of
the Buffalo International Airport in Erie County, New York. The landfill
has been classified by New York State Department of Environmental
Conservation (NYSDEC) as a Class 2 site, indicating there is a significantJ
threat to human health or the environment and remedial action is required.

The landfill was operated by the Pfohl family from 1932 to 1971. The
quantity of waste material and nature of all of the wastes disposed of at
the site are unknown; however, in addition to municipal waste, industrial
wvastes such as phenolic tars, waste solvents, paints, thinners, pine tar

pitch, and rubber and scrap metal are knov to have been deposited within
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the landfill. There is also documentation that the landfill accepted
sludges, capacitors with polychlorinated biphenyls (PCBs), and phenol tars

with chlorinated benzenes and dioxins.

The site first came under investigation in June 1982 when the United States
Environmental Protection Agency (EPA) contractéd Fred C. Hart Associates to
perform a hazardous ranking of the site. This investigation revealed the
presence of benzene, chlorinated benzenes and nitrogen compounds in water
samples from a spring flowing into a drainage ditch along the south side of
Aero Lake. Two years later, in February 1984, the property owner’s law
firm commissioned Ecology and Environment Inc., to perform an additional
investigation of the site. This investigation revealed elevated levels of
barium in a leachate seep sample. Polycyclic aromatic hydrocarbons (PAHs),
phenols, and elevated concentrations of nickel were detected in the soils.
The shallow ground water revealed elevated concentrations of barium, lead,
chromium, and cadmium. Finally, in November 1986, the New York State
Department of Health (NYSDOH) analyzed samples of leachate, soil and waste
from surface drums containing a tar-like material. The drums revealed
elevated levels of PAHs. Soil samples collected south of Aero Lake
revealed PCBs, as well as elevated concentrations of arsenic, barium,

cadmium, chromium, lead, and mercury.

(PBLF5/7)MP
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2.0 EXISTING CONDITIONS /™.
2.1 INTRODUCTION

A major component of the remedial investigation process is to develop the
nature and extent of contamination at the site. To better define the
nature and extent, the physical characteristics of the site must be
evaluated. Thus, existing data on the site’s physical features are used to
develop a detailed site description. The analysis of the existing data
serves to provide a better understanding of waste sources, pathways, and
potential receptors at and around the site. This information aids in the
development of a conceptual understanding of the site and its
contamination. In addition to assisting in identifying locations where
more investigations is needed, the conceptual site model assists in the
identification of potential remedial alternatives. This section of the
report provides the detailed description of the existing conditions at the
Pfohl Brothers landfill needed to fully characterize the site and the

nature and extent of its contamination.

2.2 SURFACE FEATURES

Different surface features characterize each of the areas at the landfill.
A large portion of Area A is paved. The northern half is occupied by a
private trucking firm that has placed fill material over a large portion of
this area in order to elevate the land surface. The unpaved portion is
relatively flat. The New York State (N.Y.S.) Thruway access ramp and toll
booths are located within this area. A large metal building is located
north of the N.Y.S. Thruway access ramp along with a number of tractors and

trailers owned by a motor express company.

The majority of Area B consists of undulating terrain with thick underbrush
and hidden active animal burrows. Several areas are covered with
phragmites or with thorny-stemmed bushes; other areas are open and grassy.

Small secondary growth trees with 6-inch-diameter trunks are present in the
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heavily vegetated areas. Several leachate seeps flow into the drainage
ditch that runs along Aero Drive and the drainage ditch located parallel to
the southern boundary of Aero Lake. 0il slicks have been noted on the
vater surface in the vetland area parallel to Aero Drive near the

jintersection with Transit Road.

Scattered debris is found throughout Area B, including bottles, household
refuse, tires, tubing, scrap metal, refrigerators, construction materials,
and rusted sections of car bodies. Several drum disposal areas exist, in
which many of the drums are rusted, corroded, and crushed. Throughout the
site are drums that generally contain either a black, unidentified

rubber-1ike substance or a red, crystalline granular solid.

Many isolated drums and drum clusters lie in the center of the western
portion of Area B. The drums are located on or protruding just above the
£i11 surface. At some locations, the fill has settled and large
depressions have formed. The depressions reveal a large number of drums
that appear to be stacked on top of one another. More than 100 drums have

been observed in this drum disposal area.

The eastern side of Area B contains a large number of reinforced concrete
pipe sections, ranging from 2 to 6 feet in diameter. In the northeast
corner of Area B there is a green and black sludge pile. Several drums in
this corner contain the red, crystalline granular solid. A large area of

partially buried drums lies just south of the stream.

Directly in line with the billboard in the southwest corner of Area B is a
vetland area containing several drums. Another group of drums is located

northeast of the wetland adjacent to a large tree.

A large gravel pile is located in the approximate center of Area B. A
large berm rises approximately 10 feet above the surrounding terrain
immediately west of the gravel pile. West of the berm lies an area
containing a large number of drums covered with gravel and surrounded by a
snow fence to prevent access. This action was taken by NYSDEC in 1987

following sampling events in November 1986 to prevent exposure to the

2-2



community. Immediately to the north of the fenced area is another smaller
berm. There is no visible evidence indicating what is contained within the

berms; the area is completely covered with grass.

Overall, Area C resembles Area B with respect to the distribution and
occurrence of drums, sludge debris, terrain, végetation, and leachate
seeps. Several drum disposal areas are located within Area C. A large
area of partially buried drums is located in the approximate center of Area
C. Several drums, piles of debris, and leachate seeps are located in the
wetlands on the western border of Area C. Several drums in Area C also
contain either the black, unidentified rubber-like substance or the red,

crystalline granular solid.

Several leachate seeps flow into the drainage ditch parallel to the power
lines and railroad tracks on the southeast side of Area C. A red liquid
with a metallic sheen flows from the leachate seeps into the stream. A
large seep exists just west of the Transit Road railroad overpass. Another

seep flows off site near well 9S.

An active truck repair company is situated in Area C, approximately 975
feet from the intersection of Transit Road and Aero Drive. Their property
contains two corrugated steel buildings and a large parking area for
tractor trailers. The parking area is composed of cinder and gravel with
some oil staining present. The back parking area has been covered with
asphalt, concrete pieces, and concrete tailings from C & B Concrete.
Behind this parking area is a scrap area apparently developed by the truck
repair company. Black viscous material was often observed at the surface
of this scrap area. Large chunks of concrete, piping, and other
miscellaneous construction debris are found in piles and scattered
throughout the property. Truck parts and rusty drums are located on the

ground adjacent to the building.

2.3 DEMOGRAPHY AND SURROUNDING LAND USE

The Pfohl Brothers landfill site is located in the northeast corner of the
Town of Cheektowaga. The Town of Cheektowaga is part of an economic growth

area bordering the site. The population estimated for 1990 for the town is
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90,612 residents, living within 34,661 households that each average 2.5
inhabitants. The last official census taken prior to remedial
investigation activities was in 1980. At that time, the total number of
household residents was 91,544. There are two mobile home communities
south of Ellicott Creek.

Most of the site is fenced. The areas that are were not fenced were
located in heavily vegetated, swampy areas, which in and of themselves are
expected to limit access. The area not fenced include part of the northern
boundary of Area B, separated from Aero Lake and the landfill by a deep
ditch (Aero Creek) and swamp areas, and along the eastern boundary of Area
C near the railroad tracks. Land use at the Pfohl Brothers landfill site
and its surrounding area is varied. "No Trespassing" and "Hazardous Waste

Area" signs are posted around the border of the Pfohl Brothers landfill.

The N.Y.S. Thruway now borders Area A on the north. A toll plaza and
access ramp for the thruway are located in the southern half of Area A.

The northern half of Area A is occupied by a private trucking firm.

Area B is bordered immediately on the west by a New York State Electric and
Gas (NYSEG) utility line easement. Areas B and C are bordered on the east
by Transit Road vhich is heavily trafficked and supports a number of

businesses such as motels, office parks and retail establishments. VWithin
the site on Aero Drive and immediately west of Area C are several light and

general industrial-type businesses on Rein Road.

J & J Trucking Company is situated in the northern portion of Area C.
Pfohl Road and several private residences, railroad tracks, and a utility
ecasement for NYSEG are located along the southern portion of Area C.
Ellicott Creek is located south of Pfohl Road.

2.4 UTILITIES
Utilities in the vicinity of the Pfohl Brothers site are maintained by

NYSEG. Overhead electric transmission and distribution facilities in the

area operate at 34,500 and 4,800 volts, respectively. The transmission



facilities parallel the north side of the railroad right-of-wvay that
traverses the site from east to west. NYSEG distribution facilities
parallel all the roads in the area except the N.Y.S. Thruway. These
facilities vary in size and service capabilities (Wagner 1990).

NYSEG also owns and operates the Rein Road substation located on the
northeast corner of Genesee Street and Rein Road. The substation serves
the residential, commercial, and industrial loads in the area surrounding
the site, including the Buffalo International Airport Complex. 1In
addition, the Niagara Mohawk Power Corporation has electric transmission
facilities in the area. NYSEG does not have gas facilities in this area;
those facilities are owned by the National Fuel Gas Corporation (Vagner
1990).

The water supply system in the vicinity of the Pfohl Brothers site (figure
2-1) consists of a 24-inch main that runs along Transit Road and 8-inch
lines that run along Pfohl Road, Rein Road, and Scott Place. In addition a
12-inch line runs east along Aero Drive, ending just east of Rein Road.
Hovever, much of the section of Aero Drive between Rein and Transit Roads

does not contain a wvater transmission line.

The residences and businesses located along Pfohl Road, Rein Road, and
Scott Place, as well as the section of Aero Drive that runs east until Rein
Road, are serviced by 8-inch sanitary sewer lines (figure 2-2). The sevage
is treated by the City of Buffalo.

Stormwater runoff from in and around the site is transmitted through a
system of drainage ditches that run along the roads and through 24-inch
corrugated metal pipes that run underneath roads or driveways (figure 2-3).
All runoff from the site eventually drains into Ellicott Creek.

2.5 CLIMATE/METEOROLOGY

The Buffalo area has a humid continental climate with warm summers and cold
vinters. Seasonal temperatures generally range between 90°F in the summer
and -10 °F in the winter. The reported mean annual precipitation obtained

from the U.S. Weather Service station at the Buffalo International Airport
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(southwest of the site) is 37.6 inches and is fairly uniformly distributed
throughout the year. The reported mean monthly precipitation is 3.13
inches, with slightly higher precipitation occurring in the months of
August, September, November, and December, with slightly less precipitation
in February and June. The snowpack reaches its maximum depth in February
and decreases in March and early April. Surface water and ground water
recharge both increase appreciably during snowmelt periods. Within the
study area, the monthly potential evapotranspiration exceeds monthly
precipitation during the summer and fall, greatly reducing both surface
wvater runoff and ground water recharge (Staubitz and Miller 1987).

2.6 TOPOGRAPHY

The study area is situated in the Erie-Ontario Plain physiographic province
(Staubitz and Miller 1987). The land surface is slightly undulating,
reflecting the topography of the bedrock surface. The ground surface in
the vicinity of the site ranges from 690 to 700 feet above mean sea level
(msl). Slightly higher elevations, greater than 700 feet above msl, occur
locally at berms within the landfill. The elevation of the actual site
area has been raised approximately 3 to 4 feet above the normal elevation
of 690 feet.

2.7 SOILS

All of the native soils have been removed from the Pfohl Brothers landfill
and replaced with two types of material. Thus, two soil-type designations
are given for the site (United States Soil Conservation Service 1986). The
soil in Area A is designated Uc-Udorthents. These soils are formed in deep
man-made lots or fills and consist of various kinds of excavated earthy
material that has been stockpiled for use as fill or topdressing. The
soils also include soil and rock materials that have been trucked in from
other areas and leveled, or native soil deposits that are left in areas
previously excavated or deeply scalped. The soil portion of Udorthent-type
soils is typically variable in composition, but loamy, earthy material is

dominant.
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The soil surface onsite is mostly level or gently sloping, but some areas
are steeper, particularly at the edge of cuts and along the sides of
mounded fill such as highway embankments. Most areas are idle and support
scattered weeds and grasses. A few areas have reverted to brush and tree
saplings. Usually, Udorthent-type soils are excessively drained to
moderately well drained. The fill is often placed on very poorly to

moderately drained soils.

The soils in Areas B and C are designated Dp-Dumps. Such areas are
described as consisting of excavations that are filled with rubbish and
debris. Some areas consist of piles of rubbish where the landscape has
only been slightly altered. More commonly, landfills are made by removing
soils and subsequently dumping trash and refuse into the excavated areas.
The refuse is partially covered or mixed with earthy material. These areas
are usually 3 to 50 feet deep with steep sides. Rubbish consisting mostly
of garbage and trash, such as old tires, bottles, cans, and old appliances,
line the pit floor. Although some dumps host no vegetation, others, like
the Pfohl Brothers landfill, have scattered bushes, grass, and deciduous
plants because the cover material has not been disturbed for a long period

of time.
2.8 GEOLOGY
2.8.1 GLACIAL DEPOSITS

Unconsolidated Pleistocene glacial deposits mantle the bedrock throughout
New York State. Glacial deposits are either laid down directly by the ice
sheet, such as till--an unsorted mixture of particles ranging in size from
clay to boulders--or as glaciofluvial material deposited by melt waters.
Glaciofluvial deposits are typified by such features as kames, outwash

plains, and lacustrine (lake) sediments.

The Pfohl Brothers landfill is located in the Lake Erie Plain, a smooth to
gently rolling surface 6 to 12 miles in width formed by Pleistocene
glaciation. The Lake Erie Plain was covered by pre-glacial lakes prior to

the formation of Lake Erie. Within and surrounding the lakes were sandy
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beach ridges and bottom deposits of varved red clay that formed in the
developing basin. The varved red clay deposits typically occur in the
vicinity of Cheektowaga (Buehler and Tesmer, 1963). The alternating light-
and dark banding associated with varved deposits is the result of seasonal
variation in sediment runoff. The advancement, melting, and subsequent
retreat of the glacial ice sheet resulted in the deposition of till and
lacustrine sediments in the area now occupied by the Pfohl Brothers
landfill. The lacustrine deposits typically consist of clay with

discontinuous stringers of very fine sand and silt.

The near surface deposits at the Pfohl Brothers landfill, a mixture of
silty clay and sand, are glaciofluvial and lacustrine in origin. A
hydrogeologic study conducted several miles northeast of the site
determined that the basal glacial sediments in contact with the bedrock
vere deposited as a compact lodgement till (Miller and Staubitz 1985). The
basal sediments identified at the Pfohl Brothers site were found to share

similar characteristics.

2.8.2 BEDROCK

The site is located over Devonian- and Silurian-aged sedimentary rocks that
strike (trend) east-west and dip slightly to the south at about 40 feet per
mile (LaSala 1968). Information is limited regarding the bedrock beneath
the site. A subsurface water study was conducted approximately 5 miles
east of the Pfohl Brothers landfill in the town of Clarence by Todd
Giddings and Associates (1980). The Todd Giddings and Associates (1980)
report indicates that the bedrock underlying Clarence consists of nearly
horizontal carbonate rock units that can be divided up into three
formations. The lowest unit, the Camillus Shale, consists of shale,
limestone, dolomite, and gypsum beds that were deposited during the
Silurian age. The next youngest rock unit is the Bertie Formation; it
consists of thin-to-massive bedded gray and brown dolomite and dolomitic
limestone that has an average thickness of 55 feet. The third unit,
consisting of Akron Dolomite, is a greenish-gray dolomite that has an
average thickness of 8 feet. The cap rock for the area is the Onondaga
Limestone. The limestone unit is approximately 110 feet thick, massive,
argillaceous (contains clay-sized particles) and gray (Buehler and Tesmer
1963).
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The primary porosity of the Onondaga Limestone is insignificant. However,
secondary porosity features, such as joints and fractures play an important

role in the flow of ground water through the limestone (LaSala 1968).

LaSala (1968) identified two main vertical fracture sets trending northeast
and northwest through the region. The fractures are reported to be spaced
30 to 50 feet apart and to be between 50 and 300 feet in length at the
surface. Staubitz and Miller (1987) report that Goldberg-Zoino Associates
(1984) identified numerous vertical joints in the Clarence-Newstead area,
approximately 5 miles northeast of the Pfohl Brothers landfill. The
fractures are typically 5 to 18 feet apart, penetrate 10 to 25 feet, and
are preferentially oriented N75E, N40VW, and N5E. The development of the
fractures is probably due to differential isostatic rebound subsequent to
glacial retreat. The frequency of fractures diminishes with depth, but no
limiting depth of fracture occurrence has been defined (Todd Giddings and
Associates 1980). Horizontal fractures also occur in the rock along
bedding planes. The occurrence and orientation of fractures within the

study area, however, is unknown.

The aperture width of the secondary porosity features varies with the
intensity of chemical solutioning that has taken place. Karst features
such as sink-holes, widened joints, and swallets have been identified
approximately 2 miles northeast of the Pfohl Brothers landfill in the town
of Harris Hill (Miller and Staubitz 1985).

Sinkholes are surface depressions, typically several feet to several tens
of feet in diameter, that form when unconsolidated sediments subside into
enlarged subsurface caverns. The large subsurface openings are produced as
a result of a chemical reaction between the natural ground water and the
limestone. Swallets are sink holes into which a stream flows. Swallets
generally form over solution-videned joints in the limestone. Although
these features are not readily observed at the Pfohl Brothers landfill

site, similar solutioning-type activity may be occurring below the site.
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2.9 HYDROGEOLOGY

2.9.1 GLACIAL SEDIMENTS

Lacustrine deposits typically have a very low permeability and are,
therefore, generally not conducive to the development of a potable water
supply. Several shallow wells installed in glacial till and lacustrine
deposits were hydraulically (slug) tested at the Union Road site, located 5
miles southwest of the study area. The tests were performed as part of a
remedial investigation at an inactive hazardous waste disposal facility.
The calculated values of hydraulic conductivities range between 2 and 50
feet per day with a mean of 10 feet per day (D’virka and Bartilucci
Consulting Engineers 1989). 1In contrast, typical values for hydraulic
conductivities of silt, sandy silts, clayey sands, and till range from less
than 0.1 foot per day to approximately 2 feet per day; hydraulic
conductivities of silty and fine sands range from 0.1 to 28 feet per day
(Fetter 1988).

2.9.2 ONONDAGA LIMESTONE

The primary aquifer within the study area is the Onondaga Limestone. The
limestone outcrops locally in the Buffalo Crushed Stone Company quarry one
and one-half miles to the east of the site. The aquifer productive with
vells typically yielding between 10 and 300 gallons per minute (gpm). Most
of the ground water flow is through secondary porosity features such as

interconnected solution cavities and fractures (LaSala 1968).

Drillers have reported a decrease in hydraulic head with depth in the
Onondaga Limestone (Todd Giddings and Associates 1980). A decrease in
hydraulic head with depth is resulting from an increase in transmissivity
in the Camillus Shale.

Although there is an element of vertical flow, the effective discharge of
ground water appears to be essentially horizontal due to preferential flow
in near-surface fractures. At the Union Road site, described previously,

the limestone was found to be very competent (that is, having few
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fractures) from 10 to 25 feet below the bedrock surface. Natural gas was
detected below this confining layer during installation of most of the
wells at a depth of 25 to 29 feet below the bedrock surface. The
investigators hypothesized that ground water flow was through near surface
fractures within 10 feet of the surface of the bedrock (D’virka and
Bartilucci Consulting Engineers 1989). Staubitz and Miller (1987) have
suggested that ground water is transmitted mostly through bedding planes,
fractures, and vertical joints that occur in the upper 5 to 15 feet of the

limestone.

The hydraulic properties of the Onondaga Limestone vary greatly throughout
the flow domain. Staubitz and Miller (1987) report that LaSala (1968)
found transmissivity to range from 40 to 3342 square feet a day. Dye
studies were conducted by the U.S. Geological Survey in several sinkholes
in the area including the Harris Hill sink hole, which is located
approximately 3 miles northeast of the landfill. The dye was injected into
the sinkhole and its occurrence was monitored in a limited number of
monitoring wells, as well as at spring faces along the Onondaga Escarpment
and Buffalo Crushed Stone Company quarry (Staubitz and Miller 1987). The
dye was never observed at any of the monitoring points, indicating that the

aquifer likely has preferential flow paths.

2.9.3 GROUND WATER RECHARGE

Recharge to the unconsolidated aquifer comes from precipitation which
averages about 36 inches per year. Allowing for evapotranspiration and
surface discharge to streams, approximately 4.2 to 8.4 inches of
precipitation per year actually reach the ground water system (LaSala
1968).

Recharge to the bedrock aquifer occurs by direct infiltration of

precipitation, vertical recharge from the overlying unconsolidated aquifer,

and, to some extent, vertical leakage of surface waters.
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2.9.4 GROUND WATER DISCHARGE

An east-west trending ground water divide exists approximately 9,000 feet
northeast of the site as shown in figure 2-4. The divide separates two
surface water drainage basins. North of the divide, ground water flows
north discharging into streams that have their head waters at the base of
the Onondaga Escarpment. Ground water south of the divide flows south
discharging into Ellicott Creek and quarries. (Miller and Staubitz 1985).

Ground wvater movement in the Onondaga aquifer generally follows the east to
west slope of the Erie-Niagara Basin, moving from higher elevations in the
basin to lower elevations, eventually discharging to Lake Erie or the
Niagara River. The flow paths in the underlying Akron and Bertie Dolomites
and Camillus Shale are similar to those of the Onondaga aquifer except that
the Akron and Bertie Formations also have a downward flow component. The
downward vertical gradient occurs because the transmissivity of the
underlying Camillus Shale is greater than the Onondaga Limestone. The
local ground water flow direction at the Pfohl Brothers landfill is from
northeast to southwest toward Ellicott Creek.

On a local scale, the hydraulic gradient in the unconsolidated aquifer
generally follows the topography of the bedrock surface. The topographic
lows, which correspond to wetlands or creeks, are discharge areas for the
unconsolidated aquifer. Site-specific discharge areas include Ellicott

Creek and Aero Lake.

The water level in the unconsolidated aquifer varies considerably
throughout the year indicating low permeability. During the drier months,
discharge of ground water to streams, wetlands, and the bedrock aquifer
exceeds recharge, and the water table declines (Miller and Staubitz 1985).
The wetland generally act as recharge points during drier months and

discharge points during the wet seasons.
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2.9.5 GROUND WATER USAGE

The public water in the towns of Cheektowaga, Bowmansville, and
Villiamsville is either directly supplied by or purchased from the
Cheektowaga Water Authority (CWA). The location of these towns with
respect to the Pfohl Brothers landfill is shown in figure 2-5. The source

of water for CWA is from Lake Erie and/or the Niagara River.

Cheektowaga and Williamsville are fully developed, residential, suburban
communities of the city of Buffalo. Although every home has access to
public water lines, there is no mandatory hook-up law requiring residents

to connect to the public water system.

According to CWA (Rosenberg 1990), nearly all areas in Bowmansville are
served by public water supply. However, a few outlying rural homes may
still use private wells for their potable water supply. There is no record

available at CWA or the Erie County Department of Health on the number or

location of residents using ground water as their primary source. Ground
vater is probably used more frequently as a secondary source (for example,

irrigation) in these areas.

2.9.6 GROUND WATER PUMPAGE

The Buffalo Crushed Stone Company (BCS) quarry, located approximately one
and one-half miles east of the study area, began operation in 1904. The
quarry consists of two pits in which two dewatering pumps have been
installed, each capable of purging 400,000 gallons/hour per pump. The
vater is either discharged to Ellicott Creek via a drainage ditch, or used
in the on-site processing plant. Records of discharge rate have not been

maintained.

A potentiometric map of the Onondaga aquifer for eastern Erie County
(Staubitz and Miller 1987) (figure 2-6) includes the effect of pumping at
the BCS quarry. Water levels taken from site-specific monitoring wells

wvere used to extend the map into the boundaries of the Pfohl Brothers
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landfill. The cone of depression created by the BCS quarry dewatering
pumps extends to within 5,000 feet of Transit Road, east of the landfill.
As a result, it does not appear that quarry dewatering is draving

contaminants toward the quarry.

2.10 SURFACE WATER

The Pfohl Brothers landfill lies within the Erie-Niagara drainage basin.
Surface water bodies surrounding the site include Aero Lake and Ellicott
Creek, which are north and south of the landfill, respectively. Water is
supplied to both water bodies from direct discharge of the unconsolidated
and/or bedrock aquifer, as well as from surface runoff during rain or snow
fall events. The average annual runoff for the area is about 15 inches
(Harding and Gilbert 1969).

Aero Lake is a man-made, 40-acre lake that originated from a borrow pit
vhich was excavated for fill material during the construction of the N.Y.S.
Thruway. Approximately 20 feet deep, the lake is used by local residents
for fishing in the warmer months. The lake is classified as Class D wvater,

indicating the water is suitable for both fishing and boating.

A major tributary to the Erie-Niagara basin, Ellicott Creek, which is
located to the south of Area C, flows in a westerly direction through the
towns of Williamsville, Amherst, and Tonawvanda, where it eventually
discharges into the Niagara River. Classified throughout most of its reach
as Class B water, Ellicott Creek is conducive to supporting fish of the
trout species. The natural flow of the creek is augmented along its reach
near Bowmansville by the discharge of ground water that is pumped from the

BCS quarry.

2.11 SURFACE DRAINAGE

The land surface is characterized by moderately developed karst features
such as sinkholes, swallets, caves, and underground solution passages, as
well as by an absence of surface streams. Formation of karst features

results from limestone dissolution and precipitation.
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The surface outflow from Aero Lake drains along two intermittent streams
located on the western and southern shore of the Lake. The drainage is to
the southwest.

The southern portion of the site is drained by Ellicott Creek and several
intermittent streams that flow from November through April. Ellicott Creek
flows to the west-northwest approximately 12 miles into Tonawanda Creek.
Ellicott Creek is fed by several small tributaries and by water pumped from
three quarries located to the east of the site. The flow in Ellicott Creek
is well sustained throughout the summer, partly by the contribution from
quarry pumpage (Staubitz and Miller 1987). The Ellicott Creek drainage
basin is bordered on the east by the Murder Creek drainage basin and on the
south by the Cayuga Creek drainage basin. The northern portion of the site
is drained by tributary streams to Tonawanda Creek, which flow westward to

the Niagara River in Tonawanda.

Drainage ditches run parallel to Aero Drive, the southern side of Aero
Lake, and the railroad tracks that are located in the southeastern section
of the site. Drainage ditches also flow along the eastern boundaries of

Areas B and C.

2.12 FLOOD PLAINS

Flooding potential of the Pfohl Brothers landfill site, as mapped by the
Federal Emergency Management Agency, is shown in figure 2-7. Major
portions of Areas A, B, and C are subject to minimal flooding. Land areas
adjacent to Aero Lake and several streams in the vicinity of the landfill

are located between the limits of the 100- and 500-year flood zones.

2.13 ECOLOGY

The information and data on the ecological setting of the Pfohl Brothers
site was collected during the initial site reconnaissance on March 30,
1988, and has been supplemented by observations made during field
operations in the months since then. Additional information was obtained
through regulators, wildlife specialists, and similar studies conducted in

the area.
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2.13.1 HABITAT TYPES

The Pfohl Brothers landfill site is predominantly an upland area. Land in
the immediate vicinity of the site is mostly urbanized. A considerable
number of stream and creek corridors run through it. The majority of the
site itself is overgrown with vegetation typical of a disturbed

environment.

The vegetation and terrain are quite similar across Areas B and C.
Topographic lows, found throughout both areas, are either moist or contain
pools of standing water. Active animal burrows are abundant, posing a

hazard to foot travel.

The underbrush across most portions of Areas B and C is very thick.

Dominant plants include reed grass (Phragmites spp.) and unidentified,

thorny-stemmed bushes. Small, secondary-growth trees with up to
6-inch-diameter trunks are present in the heavily vegetated areas.

Elsewvhere, the land is open and grassy.

In contrast, Area A is largely paved over with minimal vegetation and

undisturbed terrain.

2.13.2 VETLANDS

Two freshwater wetlands regulated by New York State Department of
Conservation (NYSDEC) are located within and adjacent to the Pfohl Brothers
site. The first is called the Buffalo Airport Wetland and is designated

as LA-5 (NYSDEC 1982). The bulk of the wetland’s 59 acres lies between
Area B and the N.Y.S. Thruway (figure 2-8). One strip of the wetland forms
the boundary between Areas A and B. The small portion of wetland east of
Transit Road lies within the Urbanized Area as defined in the 1970 Bureau

of Commerce Census of Housing Block Statistics Report for Buffalo.
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The Buffalo Airport Wetland is designated as a Class II wetland because of

several defining characteristics.

o A portion is located within an urbanized area.

o The wetland is contiguous to a Class C or higher stream (that
is, it has intermittent stream connection to Ellicott Creek).

o The wetland has archaeological and/or paleontological
significance.

o The wetland is one of the three largest wetlands in the town of
Cheektowaga.

o The wetland contains two or more wetland structural groups
(that is, herbaceous, woody, and water).
Five vegetative cover types occur with the Buffalo Airport Wetland.
Twenty-nine percent of the area is characterized as emergent marsh, 20
percent is deciduous swamp, 6 percent is shrub swamp, and 45 percent is a

combination of floating/submergent vegetation and wetland open water.

Additional features of the wetland identified by NYSDEC include possible
migratory bird use and a flood protection value that is probably quite
high.

Freshwater wetland LA-9, the Pfohl Wetland, lies between Area C and Genesee
Street to the south (figure 2-8). Also a Class II wetland (NYSDEC 1983),
Pfohl Wetland possesses the same five defining characteristics as the
Buffalo Airport Wetland and similarly provides "significant flood
protection in a substantially developed area." The cover types at the
Pfohl Wetland are deciduous swamp (32 percent), shrub swamp (56 percent),
and wetland open water (12 percent). Special features noted at the Pfohl
Vetland during the NYSDEC inspection include the site’s use as a resident

animal habitat for

wvhite-tailed deer black duck
raccoon great blue heron
mallard muskrat

wood duck great horned owl
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Furthermore, the wetland serves as a traditional migration habitat for
mallard, wood duck, black duck, and wood cock. According to NYSDEC, the
occurrence of diverse habitat types is why this wetland provides such good
wildlife habitats. Its location in a highly urbanized area makes it unique

from a local standpoint.

Special hydrological and pollution control features of the wetland were
also noted during NYSDEC’s site review. The Pfohl Vetland is supported
primarily by Ellicott Creek and several convolutions and ponded areas
associated with the creek. Thus, the floodplain nature of the wvetland
provides a natural storm vater retention facility during peak run-off

periods.

2.13.3 VILDLIFE

Tn addition to the species noted in the wetland inventory, the Pfohl
Brothers landfill and its surrounding waterbodies are populated by a
variety of mammals, birds, waterfowl, and fish. Small mammals that may be
found on site include mink, muskrat, weasel, and beaver. Any of these
species may use Ellicott Creek and Aero Lake (Roblee 1990). White-footed
mice, raccoons, and cottontail rabbits are also common at the landfill
(Moore 1990). White-tailed deer have also been spotted on the site; these
occurrences are not unusual since the entire town of Cheektowaga is within
the confines of a closed hunting area. These areas are specified portions
of New York State where the taking of deer is prohibited by the
Environmental Conservation Law (Snyder 1990).

A number of bird and water fowl species are known to populate the area.

The Buffalo Museum of Science has a checklist of birds populating the
Niagara Frontier that includes more than 300 species (Clark 1990). Common
species at the Pfohl Brothers site include pheasants, wood cocks, Canadian
geese, mallards, diving ducks, and other water birds using Aero Lake and
Ellicott Creek. Other common species of birds that typically frequent
disturbed lands and may be found at the site include sparrovs, crovs,
red-vinged blackbirds, gulls, mourning doves, killdeer, and robins (D’virka

and Bartilucci Consulting Engineers 1989). The osprey, which may soon be
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delisted from its status as a threatened species to one of special concern,
and the bald eagle, an endangered species, may use the Cheektowaga area (as
well as other areas in western New York) not as a residence, but as a
migratory route (Moore 1990). Otherwise, no endangered bird species are
known to reside in the vicinity of the Pfohl Brothers site (Clark 1990).

Aero Lake and Ellicott Creek contain a variety of freshwater fish.
Individuals from the most abundant species were collected during a 1988
NYSDEC sampling program (Skinner 1988). They are listed in table 2-1.
Other species noted during that sampling event are also listed in table 2-1
(Mooradian 1990). Additional species identified in Aero Lake, Ellicott
€Creek (near the airport and in Bowmansville), and from a tributary to
Ellicott Creek are listed in table 2-1 (Skinner 1990).

TABLE 2-1

Freshwater Fish Found in the Surface Vaters
Near the Pfohl Brothers Landfill

Collected in 1988 Observed in 1988 Collected in 1990
Black crappy Blunt-nose minnow Bluegill
Bluegill Green sunfish Brown bullhead
Large-mouth bass Hogsucker Common shiner
Pumpkinseed Johnny darter Large-mouth bass
Rockbass Rainbow darter Northernpike
Vhite sucker Rainbow trout Rockbass

Stone rollers White sucker

Although the reptile and amphibian populations are relatively small,
several snakes, probably water snakes, have been spotted at the Pfohl

Brothers site.

2.13.4 SIGNIFICANT HABITATS AND SPECIES OF SPECIAL CONCERN

Having reviewed the files of the Significant Habitat Program and the
Natural Heritage Program, NYSDEC has concluded that there is no information
to indicate the presence of rare or endangered elements, natural
communities, or other significant habitats at the Pfohl Brothers site. As
such, no potential impacts to endangered, threatened, or special concern
wildlife species; rare plant, animal, or natural community occurrences; or

other significant habitats were identified. Although these conclusions are
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not based on site-specific surveys and should not be taken as a definitive
statement on the presence or absence of particular species, habitats, or
communities (Buffington 1990), the extent of development at the site
minimizes the chance of occurrence of significant species or habitats
(Moore 1990). According to NYSDEC’s Region 9 Wildlife Manager, no such
ecological features are found there (Moore 1990).

2.14 SUMMARY OF EXISTING CONDITIONS

For purposes of this investigation, the landfill has been divided into

three geographical areas. These are areas A, B, and C.

Area A, located north of the New York State Thruway access ramp, is

occupied by a private trucking firm that has placed fill material over a
large portion of the area in order to elevate the land surface. A large
metal building is located north of the access ramp along with a number of

tractors and trailers.

Area B, located south of Area A, is situated between Transit Road and Aero
Drive. This portion of the site consists of undulating terrain with thick:
underbrush, phragmites and thorny-stemmed bushes. Small secondary growth
trees are present. The area is littered with bottles, household refuse,
tires, tubing, scrap metal, refrigerators, construction materials and
rusted sections of car bodies. Several drum disposal areas exist, in which
many of the drums are rusted, corroded, and crushed. 0il slicks have been
noted on the water surface in the wetland area parallel to Aero Drive near
the intersection with Transit Road. Aero Lake, formed from a borrow pit,
is located in the northwest corner of Area B. This 40-acre lake was
originated from a borrow pit excavated for fill material during the
construction of the New York State Thruway. The lake is currently used by
local residents for fishing and boating. It may also be used occasionally

for swimming.
Area C is situated south of Aero Drive and west of Transit Road. The area

closely resembles Area B with respect to the distribution and occurrence of

drums, sludge debris, terrain, vegetation, and leachate seeps. Several
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drum disposal areas are located within this area. An active truck repair
company is situated in Area C, approximately 975 feet from the intersection
of Transit Road and Aero Drive. South of Area C, there are several private
residences. Ellicott Creek, a major tributary to the Erie-Niagara Basin,
is located approximately 1,000 feet south of Area C. The creek is

primarily used for primary contact recreation and fishing.

The entire landfill, except for the area along the northern perimeter of
Area B and southeast corner of Area C, is fenced. "No Trespassing" and
"Hazardous Waste Area" signs are posted along the border of the site.

The site is predominately an upland area. Land in the immediate vicinity
of the site is mostly urbanized. Two freshwater wetlands regulated by New
York State Department of Environmental Conservation (NYSDEC) are located
within and adjacent to the site. The site is used as a resident animal
habitat for white-tailed deer, and small mammals, birds, and ducks.
White-footed mice, raccoons, and cottontail rabbits are also common at the
landfill. There is no information available that indicates the presence of

rare or endangered species at the site.

The elevation of the landfill ranges between 3 to 4 feet above the normal
elevation of 690 feet. Most of the native soils have been removed and
replaced with other soil types. Area A has mostly loamy, earthy fill
material, mixed with construction and demolition debris. Areas B and C
consist primarily of fill material, including trash and refuse, partially

covered or mixed with earthy material.

The advancement, melting, and subsequent retreat of the glacial ice sheet
resulted in the deposition of till and lacustrine sediments in the area now
occupied by the Pfohl Brothers Landfill. The lacustrine deposits typically
consist of clay with discontinuous stringers of very fine sand and silt.
The near surface deposits at the site, a mixture of silty clay and sand,
are glaciofluvial and lacustrine in origin. Basal glacial sediments in
contact with the bedrock were deposited as a compact lodgement till. The
underlying Onondaga Limestone is the principal aquifer within the study
area. Most of ground water flow is through secondary porosity features

such as interconnected solution cavities and fractures.
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Recharge to the unconsolidated aquifer comes from precipitation which
averages about 36 inches per year. Recharge to the bedrock aquifer occurs
by direct infiltration of precipitation, vertical recharge from the
overlying unconsolidated aquifer, and, to some extent, vertical leakage of

surface waters.

According to personnel from the Erie County Department of Health, there are
private wells within less than 0.5 mile radius of the site. These wells
were constructed in the unconsolidated aquifer and vere used prior to 1983
as a source of potable water. In 1983, the water district within the area
of the Pfohl Brothers landfill was formed and public water lines were
installed. Currently there is no known homes or businesses within a 0.5
mile radius using private wells in the unconsolidated aquifer for potable
purposes. However, some homeowners in the area use their wells for lawn
watering and/or cleaning their cars. There is a potable water supply well,
constructed within the bedrock aquifer, located on a commercial property to
the east of Area A. Based on the current understanding of the bedrock
aquifer flow patterns, this well should not be affected by contaminant
migration from the landfill. This is being investigated further by the New
York State Department of Health.

The Buffalo Crushed Stone Company (BCS) quarry, located a little more than
a mile east of the study area, utilizes two dewatering pumps, each capable
of purging 400,000 gallons/hour per pump. The water is either discharged
to Ellicott Creek via a drainage ditch, or used in the on-site processing
plant. The cone of depression created by the devatering operations extends
to within 5,000 feet of Transit Road, east of the landfill. As a result,
it does not appear that quarry dewatering is drawing contaminants tovards

the quarry.

(PBLF5/8)MP
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3.0 STUDY AREA INVESTIGATIONS

The remedial investigation (Phase I) for the Pfohl Brothers landfill site

consisted primarily of six major field activities. These included:

Geophysical Survey

Surface Water, Leachate Seep, and Sediment Sampling
Gamma Survey - Phases I and II

Test Pit Investigation>

Soil Boring Investigation-

Ground Water Investigation

© 0O 00 0o

Additionally, NYSDEC and the New York State Department of Health (NYSDOH)
collected supplemental data on ground water, surface water, surface soil
and sediment quality from April 1989 through June 1990. These data are
presented in separate reports prepared by NYSDEC and NYSDOH (Table 3-1).

The following information presents an overview of each field activity. A
summary description of each activity is provided in table 3-2. Details on
each of these activities are provided in the interim reports prepared by
CDM, and the supplemental reports prepared by the NYSDEC and NYSDOH. This
section of the report focuses on the physical environment of the site,
including the geologic and hydrogeologic characteristics. A detailed
discussion of the analytical sampling results is presented in section 4.0,
Nature and Extent of Contamination. A complete listing of samples

collected and analyses performed can be found in Appendix A.

3.1 GEOPHYSICAL SURVEY

In September 1988, Camp Dresser & McKee (CDM) contracted with Technos Inc.,
through Larsen Engineers, to conduct a geophysical survey at the Pfohl

Brothers landfill. The objectives of the survey were to

o Locate and map the boundaries of the landfill material.

o Locate and map any trenches within Areas B and C.

0 Determine the nature of the fill material (ferrous vs. non-ferrous)
wvithin the trenches.

o Locate and map clusters of drums.
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Camp

Camp

Camp

TABLE 3-1

LIST OF INTERIM REPORTS ON REMEDIAL INVESTIGATIONS
AT THE
PFOHL BROTHERS LANDFILL SITE

Dresser & McKee. 1989. Report on the Phase I Walk Over Gamma
Radiation Survey at the Pfohl Brothers Landfill, Cheektowaga, New
York. Camp Dresser & McKee, New York, New York. Report prepared
for the Nev York State Department of Environmental Conservation,
Albany, New York.

Dresser & McKee. 1990. Interim Report on Leachate, Surface Water
and Sediment Investigation, Pfohl Brothers Landfill, Cheektowaga,
New York. Camp Dresser & McKee, New York, New York. Report
prepared for the New York State Department of Environmental
Conservation, Albany, New York.

Dresser & McKee. 1990. Interim Report on the Phase II Radiation
Investigation, Pfohl Brothers Landfill, Cheektowaga, New York.
Camp Dresser & McKee, New York, New York. Report prepared for
the Newv York State Department of Environmental Conservation,
Albany, New York.

New York State Department of Health and New York State Department of

New

New

New

Camp

Camp

Environmental Conservation. 1989. Radiochemical Analysis, Pfohl
Brothers Landfill, Cheektowaga, New York.

York State Department of Health and New York State Department of

Environmental Conservation. 1990. Radiochemical Analysis
Addendum No. 1: Groundwater, Pfohl Brothers Landfill,
Cheektovaga, New York.

York State Department of Health and New York State Department of

Environmental Conservation. 1990. Radiochemical Analysis
Addendum No. 2: Soil/Waste Sampling, Pfohl Brothers Landfill,
Cheektowvaga, New York.

York State Department of Health and New York State Department of

Environmental Conservation. 1990. June 1990 Supplemental
Sampling, Pfohl Brothers Landfill, Cheektowaga, New York.

Dresser & McKee. 1990. Interim Report on the Drum
Investigation, Pfohl Brothers Landfill, Cheektowaga, New York.
Camp Dresser & McKee, New York, New York. Report prepared for
the New York State Department of Environmental Conservation,
Albany, New York.

Dresser & McKee. 1990. Interim Report on the Soil Borings and
Ground Vater Investigation. Camp Dresser & McKee, New York, New
York. Report prepared for the New York State Department of
Environmental Conservation, Albany, New York.

Technos Inc. 1988. Geophysical Survey of the Pfohl Brothers

Landfill, Cheektowaga, New York. Technos Inc, Consultant in
Applied Earth Sciences, Miami, Florida. Report prepared for Camp
Dresser & McKee.
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The surveys were conducted using magnetic and electromagnetic techniques.
Surveys were performed along lines spaced 50 feet apart, and the data were
continuously recorded. Approximately 26 linear miles of magnetometer and

electromagnetic data were collected.

The purpose of the magnetometer survey was to detect the presence of
ferrous metals and locate trenches, possibly filled with steel drums to
depths of approximately 6 to 8 feet.

The electromagnetic survey was used to map electrical conductivity
variations, as well as to identify ferrous and non-ferrous metals, such as
buried pipes, drums, tanks, or scrap metal to a depth of approximately 20

feet.

Data from this investigation revealed a high ferrous metal content with low
conductivity in Area A, indicating that the soils may contain construction

debris.

Magnetometry data for Area B indicated an extensive amount of ferrous metal
wvas present. Conductivity data for most of Area B were unusable due to a
strong influence from the presence of metals. The western and northeastern
boundaries of Area By however, were well defined by both the magnetometer
and conductivity data; the north, east, and southern boundaries were less
clearly defined. The sharp decrease to background conductivity values
along the western and northeastern boundaries implies that there was no

detectable inorganic contaminant migration off site in those areas.

The presence of ferrous metals decreased along Aero Drive, but some targets
were still detected. Aero Drive appeared to constitute the southern
boundary of Area B. A strong magnetic response in a topographically
elevated area running parallel to Aero Creek, coupled with a noticeable
drop in magnetic response in the creek itself, suggests that the creek may
be the northern boundary. The general trend shows that the area of large
magnetic response is concentrated toward the creek and decreases toward

Aero Drive.
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The magnetic data indicate that almost all of Area C is covered with
ferrous metals to some extent, although to a lesser degree than Area B.

The highest magnetic response was measured in the middle of Area C. The
northern boundary of Area C appeared to be Aero Drive and possibly south of
Aero Drive toward the east. Ferrous metals were not detected south of
Pfohl Road. Conductivity data were again unusable for most of Area C due
to a strong influence from the presence of metals. The boundaries of Area
C were better defined by the magnetometer data. The western boundary was
estimated to be in close proximity to traverse 25+50. However, because of
the numerous random targets throughout the area, no clear boundaries were
observed. The only portion in Area C where the extent of inorganic
contaminant migration could be clearly assessed was in the nbrtheast corner

of the site where conductivity values decreased to background levels.

3.2 SURFACE WATER, LEACHATE SEEP, AND SEDIMENT SAMPLING

In April 1989, CDM collected a total of 16 surface water/sediment and 18
leachate seep/sediment samples on and around the Pfohl Brothers landfill
site. The locations of the sampling stations are presented on figure 3-1.
Samples were collected to determine the nature and extent of contaminant

migration associated with surface water and seeps at the landfill.

Surface water samples were collected in Aero Lake and Ellicott Creek, and
in intermittent streams or drainage ditches around the site. Sampling was
performed during the spring when ground water and surface water levels were
at their highest stages and the leachate seeps reached maximum flows.
Sampling locations were selected that would provide full area coverage of
the landfill and the water bodies on and off site.

At the onset of the leachate seep sampling event, a total of 40 seeps was
observed in Areas B and C. No leachate seeps were observed in Area A. Of
the 40 seeps, 18 sampling locations were selected. The criteria used in
selecting the seep locations included flow conditions (that is, volume of
flow), relative location of the seeps (proximity to residences and/or
receiving waters), and relative position to other leachate seep sampling

locations.
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The flow rate of many of the surface water drainage ditches and
intermittent streams were negligible, with the exception of sample stations
SW-1 and SW-3 vhere the flow rate was estimated at 10 gpm. Most of the
seeps also had neglible flow rates. A flow rate of 0.5 gpm was measured at
sample location SP-6. Stations SP-5, SP-9, and SP-11 revealed slightly
higher flow rates of approximately 3, 10, and 15 gpm, respectively.

3.3 GAMMA SURVEY - PHASE I

In September 1988, CDM performed an initial radiation investigation that
involved a walk-over gamma radiation survey along paths that had been
cleared across the landfill. The paths were cleared along lines running in
a north-south direction across the landfill, spaced 50 feet apart. These

cleared paths became known as traverses.

The results of the fall investigation prompted an additional gamma
radiation (Phase I) survey that was performed in April 1989. The Phase I
gamma survey was conducted in areas on and between the existing traverses
in order to better characterize the extent or frequency of spots with
elevated radiation levels. Both the initial and the phase I gamma
radiation "walk-over" surveys were performed by CDM employees using a 2- by
2-inch sodium jodide gamma scintillation detector with a portable

ratemeter.

Several areas of elevated gamma radiation were found to exist at the
site--one large area in Area B and four major areas in Area C. The highest
gamma radiation measurements were not found in any one specific location,
but were scattered throughout these areas. The sources of the elevated
measurements were both natural materials (such as rocks and coal ash) and

man-made materials (such as metal rods and disks).

The man-made objects could be broken down into three main categories:
machined metal materials such as rods, disks, and other metal objects;
white sandy or vermiculite material (presumably originating from drums);
and finally, building materials such as tar or cement-covered objects. Due

to the lovw energy emissions of the machined metal materials, detection of



all such objects was not possible because their emissions -were easily

shielded by soil cover.

In Area C, the extent and level of contamination was more difficult to
define due to the wetness of the area. The moisture in the soil could have
attenuated the gamma measurements enough so that areas with elevated gamma
radiation presented readings at background or just slightly greater than

background and, therefore, were undetected during the surveys.

3.4 GAMMA SURVEY - PHASE II

In September and December 1989, CDM performed a second radiation survey to
better characterize the nature and extent of radiological contamination.
Subsurface surveys were conducted at identified locations of elevated gamma
radiation. The source material was sampled to identify and quantify the
radionuclides responsible for the elevated measurements. Because so many
locations were identified during Phase I and because the source of the
elevated measurements was often within the first foot of soil, the Phase II
radiation survey was modified to include an interim phase of exploratory
sampling (digs) of the subsurface soil beneath the representative

locations.

Few patterns were found to exist for locations of elevated gamma radiation
jdentified in Area B. In general, a white material resembling vermiculite
was found within 300 to the south of Aero Creek. The only exception to
this was in the center of Area B (traverse 26+00 to 29+50) where the
material was found from 450 to 650 feet north of Aero Drive. In addition,
several drums were found with elevated gamma readings; all of which
contained the white chunks of material. Construction materials and rocks
accounted for much of the elevated readings along the northeast edge of
this area. Metallic discs and artifacts were found dispersed across Area B
in a random manner, with somewhat more found in the northwest corner of the

area.

The contamination in Area C was found in four general areas. ‘In the first

area, coal ash ranged from traverse 18+50 to 26+00, 75 to 1,075 feet south
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of Aero Drive. The surface soil in this entire area was elevated to
approximately 15,000 counts per minute (cpm). A few discs with very high
gamma radiation readings (2.0 to 2.6 million cpm) were also found in this

area.

The second area, from traverse 27+50 to 32+50, 840 to 1,240 feet south of
Aero Drive, consisted of elevated levels of sand and rocks; a drum
containing material with elevated gamma reading was also found. Rocks and
construction material were also the source of elevated gamma readings in
the third area, from traverse 31+00 to 34+00, 150 to 650 feet south of Aero
Drive; several locations with the white vermiculite material were also

noted.

In the fourth area, from traverse 34+00 to 40+00, 550 to 1,100 feet south
of Aeré Drive, the source of elevated readings was -extremely variable,
including rocks, white material, coal ash, and metal artifacts. 1In
general, fewer artifacts were found in Area C, but no pattern of

contamination existed for them.

Most investigations were ended after excavating only one foot of soil
because the source material was identified. The deepest investigation went
to 3.5 feet. In approximately 20 locations, no source was found and the
reading at the bottom of the hole was either the highest in the hole or was
still considerably elevated relative to background. The results of the
gamma radiation scans of the test pits, and downhole gamma logging of the
boreholes that were located in areas of background gamma radiation indicate
that large areas of subsurface radiological contamination are not present
at the site. The contamination appears to be scattered randomly throughout
Areas B and C, and, except for the few locations noted above, appears as

isolated spots with small quantities of industrial waste.

Subsurface gamma radiation measurements were also obtained during the soil
boring and ground water investigation. At ten locations, a PVC pipe wvas
inserted into each borehole to prévent collapse (the PVC pipe was not
required if the borehole was less than 5 feet deep). The gamma

scintillometer was lowvered down the borehole and the gamma exposure rates
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vere recorded at 6-inch intervals until the total depth of the borehole was
reached. Although these boreholes were not placed in areas of elevated
gamma radiafion, the information gained was useful because it was the only
deep (greater than 3 feet) subsurface radiation information collected on

the site.

The borehole gamma survey results for borings B-3, B-4, B-5, B-7, B-9,
B-10, B-11 and B-13 ranged from 1,470 cpm to 10,450 cpm. All readings
above the background level of 12,000 cpm were considered elevated. The
highest readings on the site were logged in boreholes B-12 and B-14. Gamma
readings in these boreholes reach as high as 13,740 and 15,940,
respectively. The elevated readings appeared to correspond in depth to

regions where coal ash was identified.

3.5 TEST PIT INVESTIGATION

From October 3 through November 9, 1989, CDM performed a test pit
investigation at 42 locations on the Pfohl Brothers landfill site. The
test pit locations are shown on figure 3-2. The test pit ldgs detailing
the conditions encountered during the investigation are included in

appendix B.

The objectives of this investigation were to provide information on the

general subsurface conditions of the landfill, the number and distribution
of drums, sources of elevated gamma readings, identification of suspected
trenches evidenced in aerial photographs, and identification of potential

responsible parties (PRP) through markings on the drums.

During the excavation of the first ten test pits, only three drums were
unearthed. Since the primary objective of this investigation was to locate
drums and characterize the contents of each, the remaining test pits were
excavated in those areas where there was a higher likelihood of
encountering drums (that is, areas where partially exposed drums were
observed). As such, test pit locations were subsequently chosen in those
areas of the landfill where the heaviest concentrations of exposed drums

were evidenced.
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CDM subcontracted Sevenson Environmental Services (SES) of Buffalo, New
York, to excavate the test pits and assist in the sampling. The test pits
were excavated using a track-mounted backhoe that was capable of extending
28 feet.

The excavations were terminated upon reaching the native soil horizon. 1In
most instances, a sample was collected and retained from the native soil.
The test pits were then backfilled with the soil and fill that were

originally removed from the excavation.

A total of 113 drums was observed at the site during the drum
investigation. Some of the drums were partially full; others were empty.
The majority of the buried drums and almost all of the crushed drums at the
surface were empty. The material that was remaining in the drums varied in

color and texture.

A total of 64 drums was observed in Area B, with the majority of the drums
(36) located in the western region. A large number of drums (20) was also

encountered in the central region.

A total of 49 drums was observed in Area C. The central and eastern
regions were found to contain a similar number of drums (25 and 24,
respectively). No drums were encountered in the western region. In the
eastern region of Area C, leaking drums were found to be stacked in rows of
three or more and most vere situated below the surface of the water table.

Ground water was encountered .in 27 of the 42 test pits.

The trench identified in a 1964 aerial photograph in the northeast region
of Area B was confirmed by test pit 33. 1In this pit, refuse was observed
down to bedrock--a depth of 8 feet. The layer éf undisturbed clayey soil
above the bedrock that was observed in many of the other test pits was not
evidenced at this location. The fact that waste was directly in contact
with bedrock indicates there is a potential conduit for contaminant
migration directly into the bedrock at this location.

The drum investigation did not provide useful information regarding the

identification of potential responsible parties because most of the drums
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wvere unmarked or crushed to the point that any markings were

indistinguishable.

Much of the landfilled material consisted of household garbage, as well as
rubber products, wood, wire, coal ash, newsprint, and other paper products.
The soil was stained black in many of the test pits. Most test pits
contained construction debris consisting of insulation, roofing material,
and cinder blocks. In addition, excavations uncovered scrap metal, which

occasionally consisted of large home appliances.

Drums were found at 27 of the 42 test pit locations; however, far fewer
drums were unearthed than originally anticipated. Apparently, the
anomalous magnetic and electromagnetic readings recorded during the

geophysical survey were the result of buried metals other than drums.

3.6 SOIL BORING INVESTIGATION

In October 1988 and from October to December 1989, CDM supervised the
installation and sampling of 17 exploratory borings in Areas A, B, and C.
Two borings were installed in Area A, 11 in Area B, and 4 in Area C. The
locations of the boreholes are shown on figure 3-3. Split-spoon samples

vere selected from each borehole using the following criteria:

o Total volatile organic content measured in the sample headspace
and in the split spoon sample.

Visual observations (that is, stains or discolorations).
Geologic profile (for example, change in soil type).

Sample depth.

Hydraulic profile (such as saturated vs. unsaturated strata).

o O O O

Selected samples from each borehole were shipped to Keystone Laboratories

for analysis of Target Compound List (TCL) parameters, plus cyanide.

Several glaciofluvial deposits were identified beneath the trash as shown
on the soil boring logs in appendix C. The upper layer of glacial deposits
consisted of discontinuous layers of clay, silt, sand, silty clay, and
silty sand. The majority of the borings encountered between zero and 2
feet of till at the base of the boring. The till consisted of a mixture of
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silty sand, gravel, and clay. A cross section location plan is presented
in figure 3-4. Geological cross sections illustrating these strata are

shown in figures 3-5 through 3-10.

Fill material was encountered in nearly every boring, ranging in thickness
from 6 to 22 feet (plate 1). The thickness of the fill layer was greatest
in the western portion of Area B (maximum of 22 feet) and the eastern
portion of Area C (maximum of 14 feet). The thickness of fill decreased to

between 6 and 8 feet in Area A.

The thickness of the native soil varied considerably across the site. The
undisturbed native soil in the western portion of Area B was at least 8
feet in thickness and approximately 36 feet in thickness in the eastern
portion of Area C (plate 2). ‘Approximately 6 feet of native soil was

encountered in the eastern portion of Area B.

The location of the trench, identified on historic aerial photographs and
reportedly excavated down to bedrock, was not confirmed in any of the
borings. However, the location was confirmed in the northeastern portion
of Area B during the excavation of test pit 33, as mentioned previously.
Although the test pit verified the existence of a trench, the boundaries of

a trench were not defined.

A contour map of the bedrock surface was constructed from borehole data and
is shown in plate 3. The general slope of the bedrock surface is from
north to south. The bedrock is nearest the land surface in the
northeastern corner of the site, and deepest in the southeastern corner
near well 7S/7D. A slight mound exists in the southwestern corner of the

site near wells 10S and 9S.

3.7 GROUND WATER INVESTIGATION

From October to December 1989, a total of 24 monitoring wells were
installed in and around the site. Seven of these wells wvere installed as
paired wells; one well extended through the glacial deposits to the bedrock

surface and its counterpart extended 20 feet into the bedrock (appendix D).
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These well pairs were used to evaluate the hydraulic and chemical
characteristics across the unconsolidated (shallow) and bedrock (deep)

aquifers.

Monitoring wells were installed in selected locations (figure 3-11) that
would provide a broad view of the soil and ground water contamination in
and around the entire site. Well pair 6S/6D was installed approximately
1,000 feet northeast of the landfill to provide background soil and ground

vater quality data.

Three water table maps (plates 4 through 6) were constructed from water
level measurements taken from the unconsolidated wells in January, May, and
June 1990. These maps illustrate that the water table fluctuates
significantly from season to season. During the month of May, the
direction of ground water moves radially outward from the landfill. 1In the
months of January and June, ground water moves radially outward from the

site in all directions, except to the northeast.

Regionally, ground water in the shallow unconsolidated aquifer flows
south-southwest under an average hydraulic gradient of 0.0029. The water
table maps indicate that the unconsolidated aquifer is discharging into
Aero Lake and Ellicott Creek. Without additional wells south of Ellicott
Creek, however, it is unknown at this time if the creek serves as a no-flow

boundary.

Low stress hydraulic tests (slug tests) were conducted on most wells,
however, most of the data were not usable. The change-in-head measurements
that vere recorded in several wells showed either extreme oscillation or
insufficient head'displacement by the slug. The almost instantaneous

response in head that was observed is contrary to the response typically

expected from wells installed in lacustrine environments. The relatively
flat response of the slug tests indicates a high conductivity. The '
effective radius (hydraulic stress) of the slug test apparently was not
great enough, and the test results are a measure of the permeability of the

coarse sand filter pack that is surrounding the well screen.
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The oscillation in head that appeared during the early portion of several
tests was possibly caused by the inertia of the initial change in hydraulic
head. In other vords, the oscillation could be similar to ripples that are
created upon throwing a pebble into a puddle. In retrospect, a larger slug
and/or a wider diameter well may have resulted in improved and consistent

slug testing data.

Based on the usable results of the slug tests (appendix E), the average
hydraulic conductivity of the shallow wells was found to be 23 feet per
day. This value is within the range reported by D’virka and Bartilucci
Consulting Engineers (1989) for the Union Road site and is within the range
typical of silty and fine sands (Fetter 1988). However, water levels in
the shallow wells fluctuate significantly throughout the year indicating a
lov hydraulic conductivity. Therefore, the hydraulic conductivity of the
unconsolidated aquifer may be lower than that determined by slug testing.
Additional hydraulic testing would be necessary in order to refine the

hydraulic conductivity value.

Walton (1985) suggests that the range for effective porosity of sandy clays
is from 3 to 20 percent. Assuming an average effective porosity of the
lacustrine deposits of approximately 12 percent, the average linear
velocity of ground water moving through the glacial aquifer is estiméted at
0.57 feet per day, or 208 feet per year.

Elevation contour maps of the potentiometric surface of the limestone
aquifer, shown on plates 7 through 9, were constructed from water level
measurements taken in January, May, and June 1990. The maps do not show
significant seasonal variations in the water level of the bedrock aquifer.
The hydraulic head across all three maps suggest that ground water enters
the site from the northeast. If an isotropic flow field is assumed, water
entering the ground water flow system near well 6S would be driven
south/southeasterly under an average hydraulic gradient of 0.0043, and
southvesterly under a hydraulic gradient of 0.0040.

Fracture occurrence may have a significant influence on the direction of

ground water flow. If the hydraulic behavior of the limestone aquifer is
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anisotropic, the hydraulic gradient observed on the potentiometric maps
(plates 7 through 9) may not accurately indicate flow direction. Given the
northeast and northwest fracture orientation observed by LaSala (1968) and
Goldberg-Zoino Associates (1984), ground water couid possibly flow
preferentially along fracture pathways. If this were the case, the bulk of
contaminants in the ground water would migrate from the site preferentially
through fractures (as opposed -to diffuse flow) in a southeast and southwest

direction.

A potentiometric ridge evidenced in the south-central portion of the site
may indicate that ground water in the overlying glacial sediments is
recharging the bedrock aquifer in the southern portion of the site. A
consistent downward gradient is observed at well pairs 25/2D, 55/35D, 48/4D,
and 78/7D, thus, supporting the notion of vertical recharge. However,
water levels measured in paired wells located in the northern portion of
the site (1S/1D, 35/3D, and 6S/6D) indicate that there is a potential for
upvard vertical flow across the bed}ock/soil contact.

The degree of hydraulic interconnection between the bedrock aguifers was
evaluated by comparing the water level data in each of the bedrock wells
(appendix F). With the exception of 4D, all bedrock wells showed a
consistent pattern of rising and falling water levels from January to May,
May to June, and June to August 1990. This pattern suggested that most of
the bedrock wells were hydraulically connected. Further, observations
between the water levels in each of the well pairs, showed consistent
fluctuations in rising and falling water levels only in wells 35/3D, 6S/6D,
and 7S/7D during this same period. Long-term monitoring of water levels
and/or pumping tests are necessary to confirm and fully evaluate the
hydraulic interconnection between the bedrock and unconsolidated aquifers.

By comparing the elevation of the potentiometric surface observed in wells
4D, 5D, and 7D to the land surface contours along Ellicott Creek, it

does not appear that ground water from the bedrock aquifer is discharging
to the creek. However, it is possible that ground water flowing through
near surface fractures in the bedrock may discharge to the shallow ground

water system of the Ellicott Creek drainage basin. Stage measurements,
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combined with water level measurements in wells south of the creek, are

required to confirm these speculations.

Oonly five (1D, 2D, 3D, 5D, and 6D) of the seven bedrock wells intercepted
significant vater bearing fractures. These wells produced a sufficient
volume of water for specific capacity measurements. The values of
transmissivity that were derived from specific capacity tests are presented
in appendix G. The values of transmissivity range from 180 to 8440 square

feet a day.

Slug testing also provided useful information regarding the hydraulic
characteristics of the bedrock wells. Although quantitative values derived
from applying traditional granular porous-media slug test solution methods
to fractured media are questionable, slug tests can still be useful for
evaluating the relative permeability of the bedrock wells. The
transmissivity values determined from slug testing the bedrock wells range
from approximately 1 to 3750 square feet a day. The results of the slug
test analyses using the Hvorslev (1951) method for confined aquifers are

also provided in appendix G.

The hydraulic conductivity of the bedrock aquifer and velocity of the
ground water is not possible to determine with the existing data. Better
estimates of saturated thickness and effective porosity are necessary
before a reasonable estimate of velocity is possible. A more accurate
estimate of these hydraulic parameters could be obtained through pump,
packer and tracer testing and, the use of down-hole velocity meters

in conjunction with surface and borehole geophysical testing.

In general, hydraulic testing of the bedrock wells illustrates that there
is extreme variability in hydraulic conductivity across the landfill.
Additional hydraulic stress tests would be necessary to accurately

determine the hydraulic parameters and anisotropy of the bedrock aquifer.

3.8 SUMMARY OF STUDY AREA INVESTIGATIONS

The Phase I remedial investigation for the Pfohl Brothers landfill
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consisted primarily of six major field activities. These included a
geophysical survey, sampling of surface water, leachate seep and sediments,
gamma surveys, test pit investigations, soil boring installations, and
ground water testing.

The results of these investigations indicate that the landfill contains
large quantities of household garbage, rubber products, wood, wire, coal

ash, scrap metal, drums, and large home appliances.

A total of 113 drums were observed in the landfill. Some of the drums were
partially full; others were empty. The majority of the buried drums, and
almost all of the crushed drums at the surface, were empty. A total of 64
drums was found in Area B, with the majority of the drums located in the
wvestern and central regions. A total of 49 drums were observed in Area C;
most of the drums vere located in the central and eastern regions. The
leaking drums were stacked in rows of at least three and were situated

belov the surface of the water table in the eastern region of Area C.

Radiological contamination appears to be scattered randomly throughout
Areas B and C, and, except for the few locations, appears as isolated spots
with small quantities of industrial waste. The sources of elevated gamma
readings are attributed to both natural materials (such as rocks and coal
ash) and man-made materials (construction debris, metal rods and disks, and

wvhite vermiculite material).

Leachate seeps (at least 40) flow from the surface of the landfill in early
spring. Some of the leachate seeps are in relatively close proximity to
residents. In some locations, leachate seeps flov into drainage ditches
located along the perimeter of the landfill where,they eventually enter
Aero Lake and Ellicott Creek.

Several glaciofluvial deposits are found beneath the trash. The upper
layer of glacial deposits consist of discontinuous layers of clay, silt,
sand, silty clay, and silty sand. A till layer, ranging from zero to two
feet overlays the bedrock. Fill material ranges in thickness from 6 to 22
feet. During the excavation of testpit 33 in the northeastern region of

Area B (figure 3-2), it vas revealed that the clay layers and basal till
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had been stripped away during landfilling operations. It -is possible that
similar deep "trenches" exist at other locations across the landfill. 1In
an area of the landfill were the vertical hydraulic gradient is downward,
the absence of clay and till could provide a conduit that allovs
contaminants to migrate from the overlying soils and ground water to the

bedrock aquifer.

The ground water in the unconsolidated aquifer flows in a south-southwest
direction and discharges to both Aero Lake and Ellicott Creek. During the
month of May, the shallow ground water moves radially outward from the
landfill. In the months of January and June, ground water moves radially
outward from the site in all directions, except to the northeast. The
average linear velocity of ground vwater moving through the glacial aquifer

is estimated at 0.57 feet per day, or 208 feet per year.

Ground water within the bedrock aquifer beneath the site generally flows in
a south/southeasterly and southwesterly direction. However, the velocity
of ground water in the bedrock aquifer cannot be accurately determined with
existing data. Fracture occurrence may have a significant influence on the
direction of ground water flow. If such fractures exist, the bulk of
contaminants in the ground water would migrate from the site preferentially
through fractures in a southeast and southwest direction. Most of the
bedrock wells appear to.be hydraulically connected. Long-term monitoring
of vater levels and/or pumping tests are necessary to confirm and fully
evaluate the hydraulic interconnection between the bedrock and
unconsolidated aquifers. It appears that ground water in the bedrock

aquifer is not recharging the creek.

(PBLF5/5)MP
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4.0 NATURE AND EXTENT OF CONTAMINATION

4.1 INTRODUCTION

The purpose of this section is to present the nature and extent of
contamination at the Pfohl Brothers landfill and to identify site-related
contaminants that exceed Applicable or Relevant and Appropriéte
Requirements (ARARs). This section discusses the occurrence and
distribution of organic and inorganic constituents at the site. A complete
list of the samples collected during the remedial investigation and the
analyses performed are included in appendix A. A complete set of
analytical data for these samples, used in this presentation, is also found

in the appendices. All sampling locations are depicted in plate 10.

Because there was no significant trend or pattern observed in the
distribution of contaminants across the site and because natural
environmental influences (i.e., geochemistry) may have a significant impact
on the concentrations of certain inorganic constituents in various media,

the organic and inorganic data are analyzed separately.

The first step in the analyses of the organic and inorganic constituents
involved establishing baseline quality for the various sample media.
Compounds that exceeded their perspective reference concentrations were
subsequently divided into eleven chemical groups based on similarities in

their chemical structures and physical properties. The eleven groups are:

o Aromatics: benzene, toluene, xylenes, chlorobenzene, ethyl
benzene, 1,2-dichlorobenzene, 1,3-dichlorobenzene,
1,4-dichlorobenzene, and benzoic acid

o Phenolics: phenol, 2-chlorophenol, 2,4-dimethylphenol,
2-methylphenol, 4-methylphenol, and pentachlorophenol

o Polycyclic Aromatic Hydrocarbons
o Halogenated Hydrocarbons: chloroethane, 1,1-dichloroethane,
1,2-trans-dichloroethene, 1,1,1-trichloroethane, trichloroe-

thene, 1,1-dichloroethene, and tetrachloroethene

o Ketones: 2-butanone and 4-methyl-2-pentanone
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o] Furans: dibenzofuran

o Phthalate Esters: bis(2-ethylhexyl)phthalate, di-n-octyl
phthalate, di-n-butyl phthalate, diethylphthalate, butyl
benzyl phthalate, and dimethyl phthalate

o Pesticides: aldrin, alpha-, beta-, and gamma-BHC, gamma-
chlordane, DDD, DDT, endrin, endosulfan, heptachlor,
heptachlor epoxide, endosulfan sulfate, dieldrin, and
methoxychlor '

o Nitrogen Compounds: n-nitrosodiphenylamine

o Polychlorinated Biphenyls: Aroclor 1242, Aroclor 1248,
Aroclor 1254, and Aroclor 1260

o Inorganics: aluminum, antimony, arsenic, barium, beryllium,
cadmium, calcium, chromium, cobalt, copper, iron, lead,
magnesium, manganese, mercury, nickel, potassium, selenium,
silver, sodium, thallium, vanadium, zinc, and cyanide

Although the inorganics are grouped as a category, individual inorganic
parameters were evaluated separately since they may not share similar

physical or chemical properties in the environment.

2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) data for the various sample
media were presented in tabular form and discussed separately in the

narrative.

The concentrations of the organic and inorganic compounds were determined
and portrayed as concentration "dot plots" and presented as various sized
symbols to indicate concentration ranges per media across the site. 1In

addition, summary tables presenting the range of concentrations for each
group and distribution by media were constructed to facilitate analysis.

narrative discussing the general distribution of individual compounds by
media is presented to further aid in the understanding of the nature and

extent of contamination within and immediately surrounding the landfill.

The following discussion describes the approach used in evaluating the
data, including a discussion of the development of background or baseline
conditions, special considerations in data interpretation, and a
presentation of the data by chemical groups through dot plots, summary
tables, and an overview of contaminant distribution by media.
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4.2 DEVELOPMENT OF BASELINE CONCENTRATIONS

Baseline concentrations for organics and inorganics were developed

separately and are presented in the following sections.

4.2.1 Organic Contamination .

Synthetic organic chemicals, unlike inorganic chemicals, do not typically
occur in nature; most are the result of anthropogenic activities. Indeed,
the presence of some petroleum-related organic chemicals in the soils and
ground water in the Buffalo area may be attributable to nearby natural gas
wells, Buffalo International Airport, and the N.Y.S. Thruway. The
"background levels" observed there generally reflect the largely urban
setting. Regional values for the Buffalo area are not available.

Because of this, a conservative approach was used in establishing the
baseline concentration of organic contaminants in the various sample media.
The baseline concentration of organic contaminants corresponds to their
analytical detection limits. Therefore, the total concentration of organic
compounds comprising a particular group are considered site contaminants at
concentrations above their respective analytical detection limit. These
concentrations are indicated on the dot plots and concentration range

tables in each of the environmental media using these criteria.

Special consideration is given in this presentation to two of the organic
compounds found at the Pfohl Brothers landfill. Both acetone and methylene
chloride commonly occur in each of the media sampled in all areas of the
site. However, their presence in samples collected on and offsite may not
be attributable to source materials at the landfill itself. Acetone, for
example, is commonly used as a solvent in analytical laboratories and for
equipment decontamination in the field. Methylene chloride is also used as
a common laboratory solvent and is common in soil extraction procedures.
Both acetone and methylene chloride were commonly found in trip and
laboratory blanks. As such, it is difficult to determine if these
constituents are derived from the site, or if they were introduced into the

sample during collection and/or lab analysis. For these reasons, the data
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summaries and subsequent evaluation do not include occurrences of acetone
in the presentation of ketones, and methylene chloride concentrations are
not included in the presentation of the halogenated hydrocarbons. Because
acetone has been reportedly dumped at the site and is a natural degradation
product of organic matter, as well as a common constituent of municipal
landfill leachates, it will be discussed in the following narrative.
Methylene chloride has also been reportedly dumped at the site so it, too,
will be discussed further.

4.2.2 Inorganic Constituents

Twenty-four inorganics constituents were analyzed in samples collected from
drummed waste and soils, shallow and deep ground water, leachate seeps and

surface waters, and their corresponding sediments.

For the dot plots generated during this study, the presence of an inorganic
contaminant was recorded if the concentration found in a sample exceeded

the established baseline level for that particular inorganic parameter.
Ground Water
Baseline levels for ground water were based on New York State Primary and

Secondary Drinking Water Standards for Ground Water. These standards

identified the maximum acceptable concentrations of these 18 inorganic

parameters:

o Antimony o Magnesium
o Arsenic 0 Manganese
o Barium 0 Mercury

o Beryllium 0 Selenijum
o Cadmium o Silver

o Chromium o Sodium

o Copper o Thallium
o Iron o Zinc

o Lead o Cyanide

The other six metals on the Target Compound List (aluminum, calcium,
cobalt, nickel, potassium, and vanadium) had no corresponding standards;
therefore, these metals were compared to the background water quality that

was measured in monitoring wells 6S/6D. If an inorganic constituent for
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which a standard exists was detected in wells 6S/6D, the lower of the two
values was used as the baseline concentration. The baseline concentrations
for inorganic parameters found in the ground water are provided in table
4-1. A complete set of the ground water analytical data is presented in
appendix H.

Soil

Soil collected from boring MW-6S was used as the baseline for subsurface
soil quality. Two subsurface soil samples vere collected from boring
MV-6S. If similar inorganic constituents were detected in both samples,
the lower of the two concentrations was used as the baseline concentration.
The soil quality baseline concentrations are shown on table 4-2, and the

complete set of analytical data is presented in appendix I.

To ensure representative background soil quality, each of the values
presented in table 4-2 was compared to the soil quality of samples
collected from an EPA study (U.S. Environmental Protection Agency 1985) in
which samples of subsurface soils, presumed to be native and undisturbed,
were collected from several greater Buffalo area cemeteries and parks and
analyzed for seven metals (cadmium, chromium, copper, lead, mercury,
nickel, and zinc). The samples were used by EPA as representative
background soils in the Buffalo area. A comparison of these data with the
site background samples show concentrations of the seven metals in the EPA

study to be greater than those in the site background samples.

Seeps and Sediments

The seeps (leachate) occur where the water table comes in contact with the
ground surface. The natural chemistry of the seeps falls somewhere between
that of ground water and surface water. For this study, a conservative
approach was taken in establishing the background water quality of the
seeps. Ground water quality data from the shallov background well (6S)

wvere used in establishing baseline criteria.
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TABLE 4-1 .

BASELINE GROUND WATER QUALITY

Ground water

standards or Background

Inorganic Guidance Values'?’ well 65/6D
parameter Symbol (ppb) (ppb)
Aluminum Al (a) 91.0
Antimony Sb 3.0 (b)
Arsenic As 25.0 (b)
Barium Ba 1,000.0 (b)
Beryllium Be 3.0 (b)
Cadmium Cd 10.0 (b)
Calcium Ca (a) 68,600.0
Chromium Cr 50.0 (b)
Cobalt Co (a) 2.0
Copper Cu 200.0 (b)
Iron Fe 300.0 (b)
Lead Pb 25.0 (b)
Magnesium Mg 35,000.0 (b)
Manganese Mn 300.0 (b)
Mercury Hg 2.0 (b)
Nickel Ni (a) 13.1
Potassium K (a) 1850.0
Selenium Se 10.0 (b)
Silver Ag 50.0 (b)
Sodium Na 20,000.0 (b)
Thallium T1 4.0 (b)
Vanadium Vn (a) 1.0
Zinc Zn 300.0 (b)
Cyanide CN 100.0 (b)

® Standards are unavailable for these parameters.
The ground water standard or guidance value was used instead of the
background concentrations for these parameters.

‘176 NYCRR Part 703 Class GA Standards for Potable Water
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TABLE 4-2

BASELINE SOIL QUALITY

Estimated
Estimated Mean from
Mean-Eastern Buffalo/
Inorganic Soil United States '°’ Tonawvanda ‘°’
Parameter Symbol (ppm) (mg/kg) (mg/kg)
Aluminum Al 4,480.0 57,000
Antimony Sb 12.4 0.76
Arsenic As 2.3 7.4
Barium Ba 30.6 420
Beryllium Be 0.02 0.85
Cadmium cd 0.84 1.0 (¢) 5.5
Calcium Ca 28,000.0 6,300
Chromium Cr 6.8 52 15
Cobalt Co 2.4 9.2
Copper Cu 11.6 22 18
Iron Fe 7,820.0 25,000
Lead Pb 10.0 17 (d) 74
Magnesium Mg 3,660.0 4,600
Manganese Mn 103.0 640
Mercury Hg 0.12 0.12 0.15
Nickel Ni 5.9 18 23
Potassium K 624.0 50-37,000
Selenium Se 0.54 0.45
Silver Ag 0.65 0.1
Sodium Na 114.0 7,800
Thallium Tl 0.61 8.6
Vanadium Vn 13.0 66
Zinc Zn 61.7 52 65
Cyanide CN 0.58 -

‘2)g5chaklette and Boergner, 1984.

(c280urce: EPA 1985. Data were available for these compounds only.
(d)Source: EPA 1984.
Source: EPA 1982. Urban concentrations of lead in soils in the United
States cities can range from 99 to 834 mg/kg.
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A surficial soil sample (SUSL-4) collected from a protected wetland located
2.5 miles southwest of the Pfohl Brothers landfill was used as the
background sample for leachate sediments. The sample was collected by
D’virka and Bartilucei Consulting Engineers in 1989 as part of a phase I
remedial investigation for the Union Road site in Cheektowaga, New York.
The baseline concentrations for seep and sediment samples are listed in
table 4-3.

Surface Water and Sediments

Surface water and sediment samples SW/SE-1 and SW/SE-14 were collected at
upstream locations outside the physical boundaries of the landfill. The
samples, in conjunction with the New York State Surface Water Standards for
Class B (Ellicott Creek) and Class D (Aero Lake) waters, served as baseline
concentrations for all surface water samples collected. Surface water
sediment concentrations were compared to background concentrations.

Samples SW/SE-5 and SW/SE-8 were collected in and along Ellicott Creek and,
therefore, are subject to Class B surface water quality standards. Samples
SW/SE-2 through SW/SE-4, SW/SE-6, and SW/SE-7, SW/SE-9 through SW/SE-13,
and SW/SE-15 and SW/SE-16 were collected in and around Aero Lake and the
drainage ditches and consequently were subject to Class D surface water
quality standards. The lower value between the standard and the highest of
the two background samples were used as the baseline criteria where
standards were available. For inorganic constituents with no corresponding
standards, the highest concentration found in the two background samples
was used for the baseline quality for surface water. A complete set of the
analytical data is presented in appendix J, and the baseline values for
surface water samples and sediments are presented in table 4-4.

The analytical sampling results of subsurface soils, ground water, seeps,
surface water, and sediments collected during the investigation were
compared against the baseline criteria listed above in tables 4-1 through
4-4, A sample was said to contain a particular inorganic constituent when
the concentration of the compound exceeded the baseline. These exceedances
are displayed on dot plots, with the size of the dot corresponding to the

concentration found at each location.
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TABLE 4-3

BASELINE SEEP AND SEDIMENT QUALITY

Seep Seep sediment

Inorganic Symbol (ppb) (ppm)

Aluminum Al 91.0 12,000.0
Antimony Sb 24.0 10.2
Arsenic As 1.9 12.2
Barium Ba 30.7 47.9
Beryllium Be 0.1 0.38
Cadmium Cd 3.6 0.77
Calcium Ca 111,000.0 2,980.0
Chromium Cr 1.0 12.7
Cobalt Co 2.0 5.5
Copper Cu 10.6 15.4
Iron Fe 201.0 17,900.0
Lead Pb 5.9 741.0
Magnesium Mg 32,400.0 2,380.0
Manganese Mn 1080.0 228.0
Mercury Hg 0.2 0.08
Nickel Ni 13.1 14.1

Potassium K 1,960.0 994.0
Selenium Se 2.0 0.46
Silver Ag 2.0 0.55
Sodium Na 84,000.0 173.0
Thallium Tl 1.0 0.28
Vanadium Vn 1.4 21.7
Zinc Zn 8.8 75.2
Cyanide CN 10.0 0.67




TABLE 4-4

BASELINE SURFACE WATER AND SEDIMENT QUALITY

Surface water Surface water

Class B/ Class D/ sediment

Inorganic Symbol background  background
(ppb) (ppb) (ppm)

Aluminum Al 77.0 77.0 7,030.0
Antimony Sb 37.5 37.5 8.7
Arsenic As 2.2 2.2 3.5
Barium Ba 77.0 77.0 54.8
Beryllium Be 0.4 0.4 0.46
Cadmium Ccd 1.7 3.5 2.3
Calcium Ca 115,000.0 115,000.0 67,400.0
Chromium Cr 3.4 3.4 13.2
Cobalt Co 2.8 2.8 4.6
Copper Cu 6.8 6.8 27.8
Iron Fe 300.0 300.0 10,800.0
Lead Pb 6.3 10.6 131.0
Magnesium Mg 25,300.0 25,300.0 14,900.0
Manganese Mn 244.0 244.0 313.0
Mercury Hg 0.2 0.2 0.13
Nickel Ni 12.8 12.8 12.8
Potassium K 2,740.0 2,740.0 1,060.0
Selenium Se 1.0 2.4 0.6
Silver Ag .1 3.1 0.73
Sodium Na 308,000.0 308,000.0 545.0
Thallium Tl 2.5 2.5 0.63
Vanadium Vn 2.4 2.4 14.6
Zinc Zn 30.0 33.3 165.0
Cyanide CN 5.2 10.0 1.3




It should be noted that although each inorganic is presented and later
discussed in a uniform manner, they do not all possess uniform status as
potential pollutants. This is particularly true for aluminum, calcium,
iron, magnesium, and potassium. All five metals vere detected at high
concentrations in many samples at the site, and therefore serve as valuable
indicators of landfill leachate. They are not, however, selected as
chemicals of concern from a risk assessment standpoint since they are
typically obtained via food and mineral supplements and are homeostatically
regulated to maintain appropriate body function. Therefore, they are of
less concern as potential pollutants with respect to offsite migration.
Although they pose no significant risk, they are included in this
discussion of the nature and extent of contamination because they may be
useful as indicators of the presence of landfill leachate both on and off
site. However, they are common, naturally occurring metals and their
concentrations may be significantly influenced by natural sources. Of
particular concern is the influence of natural sources of calcium and
magnesium, which are major components of the limestone in the bedrock

aquifer.

4.3 DATA PRESENTATION

Dot plots, the data summary table, and the narrative developed to clarify

the nature and extent of contamination are presented below.

4.3.1 Dot Plots

Once the concentration of the organic and inorganic constituents vere
determined and compared to baseline values, they were portrayed as
concentration "dot plots". There is one dot plot for each organic group
(plates 10 through 19) and one dot plot for each inorganic constituent
(plates 20 through 43) in appendix K. In a dot plot, every sample is
represented by a symbol plotted at its corresponding sample location.
Unique symbols are used for each sample medium. For the organic compounds,
the relative size of the symbol corresponds to the total concentration of
all compounds in that group. The totals are the sum of all contaminant

concentrations above baseline. Rejected data were not included in the
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group totals. If more than one sample was collected at a sampling
location, the highest concentration of each compounds was summed to
determine the total concentration. Concentrations on the organic dot plots
are given in parts per billion. Since each inorganic constituent is
addressed individually, no totals were used. Concentrations on the
inorganic dot plots are given in parts per million.

The analytical data on which the dot plots are based were collected during
several different field activities under the remedial investigation. The
sampling dates range from April 1988 through December 1989. The dot plots
do not, therefore, represent the distribution of organic and inorganic
constituents at any one time. Instead, they are a composite of all

available data collected during the twenty months of this investigation.

4.3,2 Contaminant Distribution Summary Table

In addition to the dot plots, the nature and extent of contamination is
presented in a table which shows concentration ranges of constituents or
organic contaminant group per sample media according to area across the
landfill. The same criteria used to develop the dot plots was also used to
develop these concentration ranges as presented in table 4-5 and appendix
L.

The following section presents an overview of the nature and extent of
contamination at the Pfohl Brothers landfill through a narrative
presentation of the distribution of chemicals by media across the site. It
should be emphasized that this presentation is limited in that data was
collected from locations in close proximity to the landfill and therefore

the full extent of contamination is not yet known.

4.3.3 OQverview

From the graphical presentations of the data that were previously
described, it appears that no significant waste disposal and contaminant

migration patterns are observed. The following discusses the contaminant

distribution by media.
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Drummed Waste

The drum waste data and test pit sample data, as presented in the Interim
Report: Drum Investigation (CDM 1990a), have been summarized herein to aid
in visualizing the contaminant distribution and diversity of the source

material. A complete set of the analytical data is provided in appendix M.

There are several types of waste containers in areas B and C from which
samples were collected during this investigation: ruptured drums, exposed
drums, buried drums, and waste material from test pit where no drums were

encountered. These types of samples are discussed below.

Following initial testing with the hydroax equipment (used to clear heavy
vegetation from the site), it was noted that several drums located at the
landfill surface in the western portion of Area B had ruptured. As des-
cribed in the Interim Report, samples were collected from these drums
(designated sample numbers HD). Organic and inorganic analysis was
performed on the samples from the ruptured drums collected by CDM in August
and September 1988.

Exposed drums present at the surface of the landfill (designated sample
numbers ED) have not been observed by CDM personnel in Area A of the
landfill. However, drums are present at the surface of the landfill in
Areas B and C. The greatest number of drums visible at the surface of the
landfill are located in the western portion of Area B. Some drum clusters
are also visible in the central portion of Area B. Scattered drums are
visible throughout the eastern portion of Area B and the western and
central portions of Area C. The majority of the crushed drums at the
surface of the landfill are empty. Drums that did contain materials were
sampled, whenever possible. Three drums from Area B (two from the western

and one from the central portion) were sampled.

Drums were also observed in some of the test pits in areas B and C
(designated sample numbers DR and GP). A total of 64 buried drums wvere
found in the 27 test pits that were excavated in Area B. Forty-nine drums

vere found in the fifteen test pits excavated in Area C. Materials vere
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not present in many of the buried drums and most of the drums had been
crushed. A total of 36 samples and two duplicates were collected to
characterize the materials present in the test pit drums. Some of these
samples were considered waste and others were considered soil samples. In
addition, where no drums were encountered in a test pit, solid waste or
soil samples were collected.. Waste samples were collected from two test
pits in area B (TP-12 and TP-27). Soil samples were collected from test
pits TP-30 and TP-31 in area B, and TP-21 in area C. Soil sample results
will not be discussed in this section but rather with the other soil sample
results.

The materials in the drums do not appear to be homogeneous in nature, as
the duplicate samples did not exhibit a high degree of precision. For
example, compounds were detected in one sample, but were not found in the
duplicate. For many of the compounds detected in both the sample and the
duplicate, the concentrations detected were widely disparate. This is most
likely due to the lack of homogenicity within the materials within a drum,
especially since the duplicate samples were collected as collocated samples
(samples located next to one another) and is not indicative of laboratory

problems.

On a larger scale, the distribution of materials found in the drums do not
reflect any pattern in waste disposal practices or source material. The
following briefly gives an overvievw of the constituents detected in the

samples collected during the drum investigation.

Twelve volatile organics were detected in the waste samples collected from
in or around observed drums. Included are the aromatics: ethyl benzene,
chlorobenzene, benzene, toluene, 1,2- and 1,4-dichlorobenzene, and xylene;
the halogenated hydrocarbons: methylene chloride, 1,1,1-trichloroethane
(1,1,1-TCA), and tetrachloroethene (PCE); and the ketones: acetone and
4-methyl-2-pentanone. Of these, toluene, xylene, methylene chloride, and
acetone were detected in both areas B and C at concentrations in excess of
10,000 ug/kg. In addition, ethyl benzene was detected well in excess of
10,000 ug/kg in the central portion of area C (at 320,000 ug/kg in DR-24),
wvhile 1,1,1-TCA, PCE, and 4-methyl-2-pentanone were detected in the eastern
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portion of area C at 23,000 ug/kg (DR-19), 22,000 ug/kg (DR-19), and
240,000 (DR-9), respectively. Xylene and methylene chloride were detected
most frequently, while the remainder was detected in less than fifty

percent of the samples.

Twenty-two semivolatile organic compounds were also detected in one or more
of these samples. These included five phenolic compounds (phenol, 4-methyl
phenol, 2-methyl phenol, 2,4-dimethyl phenol, and penta chlorophenol), a
furan (dibenzofuran), phthalate esters (bis(2-ethylhexyl)phthalate and
dimethylphthalate), and the various polycyclic aromatic hydrocarbons
(including benzo(a)pyrene). Phenol and dibenzofuran were the two most
frequently detected semivolatiles in both Areas B and C. Both of these
compounds vere detected in several portions of Areas B and C in excess of
10,000 ug/kg and both were detected above 1,000,000 ug/kg in a sample
collected from the western portion of Area B (ED-3). Other compounds that
vere detected less frequently, yet were detected in one or more samples
above 10,000 ug/kg, include 2-methyl phenol and 4-methyl phenol in the

western and eastern portion of Area B.

In addition, several PAHs were detected at elevated levels (above 10,000
ug/kg) in both areas, including: naphthalene, 2-methyl naphthalene,
fluorene, acenapthene, anthracene, phenanthrene, fluoranthene, and pyrene
in DR-34 (eastern portion of Area C). Anthracene (above 10,000 ug/kg), and
fluorene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, and benzo(a)pyrene were detected in excess of 100,000
ug/kg in a sample collected from the western portion of Area B (ED-3). The
term PAHs refers to a diverse class of chemicals consisting of two or more
fused benzene rings. Some of the man-made and natural sources of PAHs in
the environment include the combustion of wood, coal, petroleum, petroleum
derivatives, and refuse; automobile exhaust; forest fires; and volcanoes.
In addition, PAHs are found in the following industrial products: carbon
black (used in tires and elastomers), coal tar, creosote, asphalt, and

bitumen.

Seven pesticides were detected in these samples. Alpha- and gamma-BHC wvere

detected in samples collected from both Areas B and C, while heptachlor
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epoxide was only detected in Area B and methoxychlor, heptachlor, dieldrin,
and endrin were only detected in Area C. Both alpha- and gamma-BHC were
detected above 10,000 ug/kg in DR-19 (at 430,000 and 69,000 ug/kg,

respectively).

Although PCBs were detected in both areas, they wvere detected at higher
concentrations and more frequently (although still only at a few locations)
in Area C. Aroclor 1242 was detected in both areas. Aroclor 1242, 1254,
and 1260 were detected at concentrations as high as 9,600,000 ug/kg (DR-7),
420,000 ug/kg (DR-7), and 31,000 ug/kg (DR-11), respectively, in samples

collected from the central and eastern portion of Area C.

Samples revealing the greatest variety of organic compounds include ED-3,
HD-2, HD-5, and DR-42 in the western portion of Area B, and DR-19 and DR-24

in the central and eastern portions of Area C, respectively.

The compound 2,3,7,8-TCDD was detected at qualified concentrations ranging
from 100 to 370 ppb. Of the 18 samples tested, 50% of the samples revealed
the presence of this compound. No pattern of contamination was observed in
either area B or C. Table 4-6 presents a summary of the 2,3,7,8-TCDD data
collected during the test pit investigation.

Rubber-like polymer disks were evidenced over most of the landfill surface.
One of these disks, Sample PD-001-001, was collected and analyzed for
2,3,7,8,-TCDD. The analytical results of this sample were rejected during
data validation because a method blank was not provided and no ending
performance check solution analysis wvas performed. Although the analytical
sequence vas not complete and there was not a method blank associated with
this sample extraction, it is likely that the sample did not contain
2,3,7,8-TCDD. However, this opinion cannot be rigorously supported by the
data.

Four samples, DR-008-001, DR-019-001, DR-020-001, and DR-036-001, wvere
rejected solely because the ending performance check solution analysis was
not performed. These samples revealed positive results for the
2,3,7,8-TCDD. The presence of the 2,3,7,8 TCDD ions 259, 320, and 322
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TABLE 4-6
2,3,7,8-TCOD DATA

PFOHL BROTHERS LANDFILL

TEST PIT AND DRUM SAMPLES

SAMPLE 1D NUMBER RESULT FOOTNOTES
(ppb)

DR-003-001 ND(1.1) R2 1,3,7,9. 11
DR-008-001 110 R1Y 1,3,7,9,12
DR-013-001 ND(10) Q 1,3,4,9,11
DR-019-001 290 R1 1,3,4,7,12
DR-020-001 200 R 1,3,7,9,12
DR-022-001 ND(0.49) R2 1,3,7
DR-036-001 370 R1 1,3,7,9,12
DR-042-001 170 ¢ 1,3.4,6,12
ED-003-001 100 Q 1,3,4
GP-012-001 ND(1.6) Q 1,3.4
GP-027-001 ND(0.28) @ 1,3
HD-001-001 ND(1.4) @ 1,3
HD-002-001 ND(16) Q 1,3,4,11
HD-004-001 ND(1.3) @ 1,3
HD-005-001 140 @ 1,3,12
HD-005-004 170 @ 1,3,4,9,10,12
HD-005-005 140 Q 1,3,9,10,12
PD-001-001 ND(0.17) R2 1,3,7,9,13

FOOTNOTES File: PBDIOX2

ND = Non detection

R1 = Data rejected - most likely present.

R2 = Data rejected - most likely not present.

Q@ = Data qualified during data validation.

1 = Data qualified due to non-compliant initial calibration

(three-point).
3 = Data qualified as estimated due to non-compliant
continuing calibration concentration (0.2 ng/ul).
4 = Data qualified as estimated due to low surrogate recovery,

10

1
12
13

i.e, < 30%.

Wrong response factor used by laboratory, correctly
calculated concentration included in parentheses,
corrected data has been resubmitted by laboratory.

Data rejected because no ending colum performance check
standard was analyzed.

Data qualified because method blank maximum possible

concentration (MPC) exceeds 1.0 ppb due to aliquot
amount required because of sample matrix interferences.

Data qualified because continuing calibration relative

response factors (RRFs) exceed 10% difference but are
less than 15%, as required by SW-B46 Method 8280.

= Data qualified as estimeted due to small sample aliquot

used for extraction because of matrix interferences.
small sample aliquot used for extraction due to high
native 2,3,7,8-TCDD concentration.
Data rejected beacuse method blank was not extracted
with sample.




within the correct ion ratios clearly indicate the presence of this
compound, despite the fact that non-compliance of QA/QC protocol caused the
data to be rejected during the validation process.

Conversely, the analytical data for samples DR-003-001 and DR-022-001 do
not support the reported non-detect values, although it is likely that they
do not contain 2,3,7,8-TCDD.

Almost all of the inorganics were detected in the drum samples at
concentrations exceeding those of the background soil samples. The
concentrations of barium, cadmium, chromium, cobalt, copper, lead,
manganese, nickel, silver, sodium, and zinc exceeded background soil
concentrations most frequently. Antimony, thallium, selenium, potassium,
and vanadium were detected at low frequencies at concentrations in excess
of background. Of interest are arsenic detected at a concentration of 575
mg/kg, cadmium at 39.4 mg/kg, cobalt at 378 mg/kg, mercury at 3.7 mg/kg,
selenium at 39.2 mg/kg, silver at 11.9 mg/kg, and vanadium at 106 mg/kg.

In addition, copper was detected at percent levels in more than one sample.
Soils

CDM collected a total of 49 soil samples (excluding background, duplicates
and QA/QC samples) at the Pfohl Brothers landfill. Soil samples collected
within the boundaries of areas A, B, or C were referred to as "onsite".
Soil samples collected outside the existing boundaries of areas A, B, and C
vere referred to as "offsite". A total of 4 borings were installed in Area
A; 15 borings in Area B with 7 additional borings installed outside Area B;
and 10 borings in Area C with 2 installed outside Area C. The results of
this investigation are described in the Interim Report: Soil Boring and
Groundvater Investigation (CDM 1990e). In addition, soil samples were
collected during the drum investigation from test pits located primarily in

Area B, with two samples collected in the western portion of Area C.

The samples from the borings were collected at depths ranging from O to 2
feet (at one location in Area C) to depths just above the bedrock interface
(depths between 10 to 30 feet). Samples collected during the drum

investigation were collected at various depths.
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In addition, New York State Department of Environmental Conservation and
New York State Department of Health had various surface and subsurface
materials analyzed for various radioactive isotopes to further evaluate
"hot spots" or suspect material encountered during a radiation survey. The
elevated radiation areas were those areas vhich had radiation readings
greater than three times the typical background level of radiation
established for the vicinity of this site. Soils, radium discs, and

miscellaneous samples were collected and analyzed.

Area A. Although no drums vere observed in Area A, six soil samples were
collected from this area. Two volatiles were detected in these samples:
acetone and methylene chloride. The concentrations of these compounds are

suggestive of laboratory contamination (concentrations less than 100

ug/kg).

Three semivolatile compounds were detected in the samples collected from
Area A. Bis(2-ethylhexyl)phthalate (DEHP) vas detected in one sample at
3,000 ug/kg. DEHP was also detected in the laboratory method blank.
However, this detection is either suggestive of disposal or the analysis of
a small piece of plastic in the sample. Varying concentrations of PAHs
were detected in three of the soil samples. The detected concentrations
were higher than those found in the background samples but were for the
most part within concentration ranges typically found in urban areas. No

PCBs or pesticides were detected in Area A.

Nineteen inorganics were detected in the soil samples; all of wvhich
exceeded background concentrations. Of these ninteen inorganics, four
exceeded two times the background levels (beryllium, cobalt, mercury, and
nickel). These four metals were also found at concentrations above

background in one or more other site media.

Area B (onsite). Twenty-one samples were collected from soil borings and

analyzed in this area. In addition, soil samples were collected from

twelve test pits during the drum investigation.
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Many of the same organic compounds detected in the drum samples were also
present in the soil samples collected from areas B and C. In some cases,
the organic compounds present in the drums were detected at higher
concentrations in the soil samples. Most of the organic compounds were
detected infrequently in the samples. In general, a greater variety of
organic compounds were detected at higher concentrations in Area B compared

to Area C.

A total of eighteen volatile organic compounds were detected in Area B.
Acetone was the most frequently detected compound. However, it was
detected at relatively low concentrations (less than 1000 ug/kg). One
other ketone, 2-butanone, was detected less frequently than acetone.
Aromatics that were detected in one or more samples include chlorobenzene,
ethylbenzene, benzene, xylenes, and benzoic acid. Of these, ethylbenzene
and xylenes were detected most frequently in all three portions of Area B
in excess of 10,000 ug/kg; the highest concentration of each was found in
sample SB-7 (located in the western zone) at 1,000,000 ug/kg and 1,700,000
ug/kg, respectively. Benzoic acid occurs in free and combined forms in
nature; most berries contain appreciable amounts of benzoic acid. It is
also excreted as hippuric acid by almost all vertebrates except fowl (Merck
1983). However, the concentration detected at several locations would
indicate probable disposal of this compound by industry. In addition, ten
aliphatics were detected in this area, all of which were detected at the
highest concentration in two samples located in the central portion of the
site (samples MW-2S and SB-7). The aliphatics include methylene chloride,
1,1,1- and 1,1,2-TCA, 1,1-dichloroethane, 1,1- and 1,2-dichloroethene,
chloroethane, trichloroethene, tetrachloroethene, and carbon disulfide.
Vith the exception of carbon disulfide, all of the aliphatics were detected
at levels in excess of 10,000 ug/kg in either one of these samples. 1In
addition to these compounds, methylene chloride (3,200,000 ug/kg),
1,1,1-TCA (83,000,000 ug/kg), and 1,1-dichloroethane (2,100,000 ug/kg) were
detected above 1,000,000 ug/kg. Except for 1,1,2-trichloroethane, all of
these compounds were found in one or more of the media that will be

described within this section.



Twenty-three semivolatiles were detected in the soil samples; again most of
the compounds were detected in one to five samples with the exception of
DEHP, butylbenzyl phthalate, and the noncarcinogenic PAHs, which were
detected more frequently. Of the semivolatiles detected, four are phenolic
compounds (phenol, 2- and 4-methyl phenol, 2,4-dimethylphenol); three are
phthalate esters (bis(2-ethylhexyl)phthalate, butylbenzyl phthalate,
di-n-butyl phthalate); one is dibenzofuran; and fifteen are PAHs. Of the
PAHs, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, naphthalene,
2-methyl naphthalene, and benzo(b)fluoranthene were detected above 10,000
ug/kg. Most of the PAHs were found in the sample DR-4, collected from the
central portion of the site. Phenol, dibenzofuran, and DEHP were detected
above 10,000 ug/kg in one or more samples collected from the western zone
of Area B. Dibenzofuran was detected as high as 1,900,000 ug/kg in
SB-3-06. The other phenolic compounds were detected in the central and
eastern portion of the area above 10,000 ug/kg in at least one location.

Seven pesticides were detected in a sample from the western portion of the
site at concentrations below 200 ug/kg, including DDD, DDT, dieldrin,
aldrin, gamma-BHC, endrin, and heptachlor. DDE was detected at 560 ug/kg.
The pesticides were found in samples taken from clay immediately above the
bedrock, silty clay about 4.5 feet from the bedrock, from the top of the
basal clay, and in the fill material mixed with ash. Another pesticide
detected in Area B includes gamma-chlordane. It should be noted that
aldrin was not detected in the soil samples collected from monitoring well
2S even though it was found in the deep aquifer and that endosulfan II was
not detected in the soil sample collected from monitoring well 5S (this
compound was detected in the shallow well at this location). As a matter
of fact, endosulfan II was not detected in any of the subsurface soil
samples. The only detect of aldrin was in the northeast corner of the site

in a sample collected from boring B-10.
Two PCB isomers, Aroclor 1242 and 1254, were detected below 10,000 ug/kg in

one sample each from the eastern and western portions of Area B,

respectively.
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Most of the inorganics were detected above background concentrations in one
or more samples in this area. Borings B-10 and B-4 and soil samples from
MW-13S and MW-15S had the highest concentrations of metals detected in Area
B. Boring B-4 is located in the southwestern corner of Area B, MW-153S is
located in the northwestern corner of Area B, MW-13S is located in the
center of Area B, and B-10 vas located in the northeast corner of Area B.
The highest concentrations of arsenic, barium, chromium, nickel, and
cyanide vere found in the samples from B-10. The highest concentration of
beryllium was detected in boring MW-13S and the highest concentration of
mercury was detected in boring B-4. Arsenic was detected in two samples at
concentrations greater than 10 mg/kg. Chromium exceeded 100 mg/kg in one
sample, copper exceeded 200 mg/kg in three samples, lead exceeded 100 mg/kg
in five samples, mercury exceeded 1 mg/kg in one sample, nickel exceeded

100 mg/kg in tvo samples and zinc exceeded 100 mg/kg in seven samples.

Area B (offsite). Six samples were collected from four borings. Five

volatile organics were detected in the soils. Toluene and 4-methyl-2-
pentanone were detected in only one sample at concentrations below the
detection limit. &4-Methyl-2-pentanone was not detected in any of the other
site media, except in one sample collected from a buried drum. DEHP was
the only semivolatile detected in all samples. In four out of five
samples, it was detected within the sample quantitation range and is most
likely representative of field/laboratory contamination. Pesticides and

PCBs were not detected.
Nineteen inorganics were detected in the samples. The concentrations
detected were only slightly above background and none exceeded two times

background.

Area C (onsite). Fifteen soil samples were collected from this area of the

Jandfill. Five volatile organics were detected in the samples; acetone and
methylene chloride were detected most frequently, vhile the other three
were detected only once or twice (toluene, 1,1,1-TCA, and carbon
disulfide). Four semivolatiles (phenol, dibenzofuran, DEHP, and
butylbenzyl phthalate) were detected in the samples. Only DEHP was found
in at least half of the samples. Phenol was detected above 10,000 ug/kg
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in the soil sample collected from MW-17S. 1In addition, several PAHs wvere
detected at relatively low concentrations at several locations in Area C.
The pesticides delta-BHC and methoxychlor were detected in one sample from
the western zone of Area C at concentrations below 5 ug/kg. No PCBs were

detected in the soil samples.

Twenty-one inorganics were detected in the soil samples at the site.
Sixteen were found in all fifteen samples. Seventeen of the metals
exceeded twice the background concentration. The highest concentrations of
metals in Area C were found in boring B-12. This boring had the highest
concentration of cadmium, lead, vanadium, and zinc found over the entire
site, as well as the second highest concentrations of arsenic, barium and
mercury found site-wide. Arsenic exceeded 10 mg/kg in two samples, copper
exceeded 200 mg/kg in one sample, lead exceeded 100 mg/kg in two samples,
mercury exceeded 1 mg/kg in two samples, and zinc exceeded 100 mg/kg in

four samples.

Area C (offsite). Only one sample was collected from this area. Methylene

chloride and two semivolatiles were detected (DEHP and PAHs). One
pesticide (DDT) was also detected. No PCBs were found. Eighteen
inorganics were detected but only two, beryllium and mercury, exceeded

twice background concentrations.

Radiological Analysis. The following is a summary of the radiochemical

analysis report as reported by New York State Department of Environmental
Conservation (NYSDEC) and New York State Department of Health. Three of
the eighteen soil samples analyzed had levels of Uranium-238 and/or
Thorium-232 over 1000 picoCuries per gram (pCi/g), which is over the 0.05%
or 0.25% weight percent uranium or thorium content requiring classification
for source materials. Fourteen soil samples had Radium-226 at 15 Ci/g or

above, and several were above 100 pCi/g.

Although the levels of radionuclides were elevated, they are in the class
of NORM (Naturally Occurring Radiocactive Materials) and are most likely
vaste materials. While some of the materials may have been formerly exempt

from regulation, and come from various industries in western New York,
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others may have been regulated materials that were subsequently improperly
disposed. The volume of NORM materials present in the landfill is unknown.
Their report concluded that while the materials present apparently are
located in "hot spots", these "hot spots" are dispersed over most of the
site. In addition, it was determined that this pattern over the site was
consistent with continuous disposal of industrial process materials over a
period of years in discrete batches of limited volume, rather than disposal
of very large quantities of ore residues, as has been the case at some

other sites.

In addition to the soil samples, six radium discs were found at the site
and analyzed. High levels of Radium-226 were found on these discs, ranging
from 0.8 to 25 microCuries, which was attributed to what was suspected to

be luminous paint on these objects.

Three other types of samples were collected: a bag of green powder, the
soil surrounding a disc, and a small piece of metal. The green powder was
found to contain high levels of thorium-232 and was thought to be a process
wvaste from either the metallurgical processing or glass processing
industries. Analysis of the soil surrounding one of the radium discs
indicated background levels for all constituents, with radium-226 levels
being slightly above background. Radium-226 levels were still within the
normal range for radium in soils of 0.2 to 2.0 pCi/g. The small metal disc

sampled contained uranium and was suspected to be metallurgical waste.

Their report concluded that although many of the soils sampled in elevated
areas were many times that of background levels, the large majority of the
elevated readings were in areas of only a few square feet, indicating the
presence of discrete materials. In addition, the large variations in

radionuclide concentrations present at the site suggested that while there
were areas of higher soil activity, it was not uniformly spread throughout

the site.
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Ground Water: Unconsolidated Aquifer

Two rounds of samples were collected from the shallow wells in August and
December 1989. During the first round, all wells except for 2S/2D, 118,
and 13S to 175 were sampled. All monitoring wells were sampled during the
second round of analysis and one duplicate sample was collected at well
number 14S. Analysis of the volatile organic fraction of Well 35S were not
available from the second round of sampling, therefore the well was
resampled by NYSDEC in June 1990. No volatile organic compounds were
detected in ground water from well 5S during the second round of sampling.
Samples from the unconsolidated and bedrock aquifers from both rounds of
sampling were analyzed by NYSDEC for radiological parameters. The first
round of samples were analyzed for gross alpha and beta radiation, uranium
series radionuclides, thorium series radionuclides, and other
radionuclides. The second round of samples were analyzed for gross alpha
and beta radiation. The New York State Department of Health (DOH) has
reported that there were no contravention of New York State standards for

the ground water collected from either of the sampling rounds.

Results from a total of 26 samples should have been available for chemical
analysis. However, results that were rejected through the data validation
process vere excluded from this analysis. Most of the acid extractable
data from wells 2S5, 3S, 7S, and 5S were rejected. Other exceptions for the
total number of analyses used for this evaluation include chlorobenzene and
the dichlorobenzenes. Chlorobenzene can be detected in both the 8010 and
8020 methods, resulting in a potential of 50 detects. The three
dichlorobenzenes (1,2-, 1,3-, and 1,4-) are analyzed as part of the 8020
and the CLP semivolatile organic methods. Therefore, a total of 51 sample

results were available for the dichlorobenzenes.

Bis(2-ethylhexyl)phthalate (DEHP) and di-n-octyl phthalate were the only
compounds detected in the laboratory blanks. DEHP was detected at
concentrations ranging from 6 to 176 ug/l and di-n-octyl phthalate was
detected once at 42 ug/l.
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Volatile organic compounds were not detected in any of the monitoring well
samples during the first round. However, several chlorinated aliphatic,
chlorinated aromatic, and nonchlorinated aromatic compounds were detected
in several of the wells located throughout the landfill during the second
round of analysis. These compounds include benzene, chlorobenzene,
toluene, xylenes, 1,4-dichlorobenzene, chloroethane, 1,1-dichloroethane,
1,1- and 1,2-trans-dichloroethene, and 1,1,1-trichloroethane. Two
chlorinated benzenes, 1,2- and 1,3-dichlorobenzene, were detected only once
and were not detected in both analytical methods which would have confirmed
their presence in the media.

The greatest number and highest concentrations of volatile organics wvere
detected in 16S (located in the northeast corner of Area B) and 2S5 (located
near the middle of the southern boundary of Area B). Chlorobenzene in 16§
and 1,1-dichloroethane and 1,1,1-trichloroethane in 2S5 were detected in
excess of 1,000 ug/1.

Benzene was detected most frequently and found in samples collected from
four different wells. Benzene was detected in 16S (along with, xylenes,
chlorobenzene, and dichlorobenzenes). Benzene and toluene were detected in
35 and 9S during the second round of sampling, although they were not
detected during the first round of sampling. The lack of detection in the
first round of sampling may be due to the loss of volatiles during sample
handling in the field or during sample preparation and storage in the
laboratory. Benzene and toluene were also detected in the sample collected
from 145, but were not found in the duplicate sample. The difference in
the detections of the samples from 14S cannot be easily explained.

However, both of these compounds were found in other media at the site.

Benzene was detected in the leachate seeps that are located near 3S.

Several semivolatile organic compounds were detected during the two
sampling rounds, including benzoic acid (an aromatic), phenol, phenolic
compounds, dibenzofuran, and phthalate esters. Although the majority of
the semivolatile compounds were detected in less than three wells, DEHP was
detected in eleven out of twenty-five samples, primarily during the second

round of sampling. The other three phthalate esters (di-n-octyl phthalate,
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di-n-butyl phthalate, and benzyl butyl phthalate) were only detected during
the first sampling round. DEHP was detected in 95 at 840 ug/l. However,
most of the other detections of DEHP were at concentrations similar to
those typically related to laboratory/field contamination. Thus, the
presence of DEHP in the shallov ground water may not actually be related to

site conditions.

Although benzoic acid was detected only in 55 in the first round, this
compound was not detected in the second round. Benzoic acid was found at

the low concentration of 8 ug/l and can occur naturally in the environment.

Phenol (detected as high as 4,000 ug/l), 2,4-dimethylphenol,
2-methylphenol, and 4-methylphenol were detected in 175 (located in the
eastern portion of Area C). 2-Chlorophenol and 2,4-dimethylphenol were
detected in 16S (located in the northeastern section of Area B).
Dibenzofuran was detected in the sample and duplicate collected from 14S
(at 20 and 15 ug/l, respectively); phenol was only detected in the
duplicate. However, the presence of this compound in other samples
collected from the site, as well as in other shallow ground water samples
would indicate that this compound may actually be present in the well.

One pesticide (endosulfan II) and a PCB isomer (Aroclor 1232) were detected
during the second round of sampling in one (14S in central area C) and two
(15S located in the northwestern and 16S in the northeastern section of
Area B) samples, respectively. Endosulfan II was also detected in a
leachate seep located fairly close to this well. PCBs were detected
infrequently in all of the samples collected from the site. However, it is
known through a review of historical records that both liquid and solid
PCBs were disposed of at the site.

The compound 2,3,7,8-TCDD was not detected in ground water collected from
the shallow wells. It should be noted, however, that these data were
qualified during the data validation process due to non-compliant
continuing calibration and, in some cases, low surrogate recoveries.

All continuing calibration standards analyzed were at 0.2 nanograms per

microliter (ng/ul) concentration of 2,3,7,8-TCDD. This concentration
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differs from the protocol which requires a concentration of 0.5 ng/ul for
the continuing calibration standard. The notations in the footnotes of
table 4-7 are strictly based on a deviation from the protocol rather than
on a percieved technical problem. In fact, the analysis of the lover
concentration standard by the laboratory and their application of
acceptance criteria normally used for the higher concentration standard,
constitutes more stringent quality control than that required by the
method. The analysis of these low concentration standards tend to support
the validity of the non-detect results.

Aluminum, cobalt, manganese, nickel, and vanadium, were also detected at
concentrations significantly above baseline quality in a majority of the
samples. Inorganic constituents, such as calcivm, iron, magnesium,
potassium and sodium, that are common landfill leachate indicators, were
elevated above background levels in many of the shallow wells. Elevated
levels of antimony, chromium, copper, lead, and zinc were detected in

several samples.

Wells with consistently higher than average concentrations of inorganics
included wells 3S, 14S, 16S, and 17S. Well 3S is located offsite to the
vest of Area B. High concentrations of inorganics were also found in

the leachate seep and sediment sample (SP/SS-16) collected near this area.
Well 16S is located in the northeast corner of Area B. Wells 14S and 178

are located in Area C.

Table 4-8 presents a summary of the constituents exceeding ARARs. Vell 8S,
located in the northern section of Area B revealed concentrations of
butylbenzyl phthalate exceeding ARARs; well 95, located in the
southwestern section of Area C, revealed bis(2-ethylhexyl)phthalate

concentrations exceeding ARARs.
During the second round of sampling, at which time all the onsite wells
were sampled for the first time, a wide variety of organic contaminants

vere detected at concentrations exceeding ARARs.

Vells 3S and 16S, located northwest and northeast of Area B, respectively,
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TABLE 4-7

2,3,7,8-TCOD DATA

PFOHL BROTHERS LANDFILL

GROUNDWATER SAMPLES

SAMPLE 1D NUMBER RESULT FOOTNOTES
(prb)

GW-MW-1D-002 ND(0.081) @ 3
GW-MW-20-001 ND(0.44) @ 3
GW-MW-3D-002 ND(0.13) @ 3
GU-MW-4D-002 RD(C.063; Q 3
GW-MW-5D-002 ND(0.038) @ 3
GW-MW-6D-002 ND(0.10) @ 3
GW-MW-7D-002 ND(0.044) Q 3
GW-MKW-1S-002 ND(0.12) @ 3
GW-MW-2S-001 ND(0.15) Q 3
GW-MW-35-002 ND(0.032) Q 3
GW-MW-4S5-002 ND(0.40) Q 3,4
GW-MW-55-002 ND(0.087) Q 3
GW-MW-65-002 ND(0.067) @ 3
GW-MW-75-002 ND(0.058) Q 3
GW-MW-85-002 ND(0.44) @ 3
GW-MW-95-002 ND(0.33) @ 3,4
GW-MW-10s-002 ND(0.25) @ 3
GW-MW-115-001 ND(0.45) Q 3,4
GW-MW-125-002 ND(0.22) Q 3
GW-MW-135-001 ND(0.46) Q 3,4
GW-MW-14S-001 ND(0.17) @ 3
GW-MW-155-001 ND(O.11) Q 3
GW-MW-165-001 ND(C.21) @ 3
GW-MW-175-001 ND(0.18) @ 3

FOOTNOTES

ND = Non detection
Q=

3=

4 =

Data qualified during data validation.

File: PBDIOX2

Data qualified as estimated due to non-compliant
continuing calibration concentration (0.2 ng/ul).
Data qualified as estimated due to low surrogate recovery,

i.e., < 30%.



*10-S2-M9 3dooxa sajdwes }je Joj }/6n (OG SPI3IX3 Issusbusy pue UOJ] JOJ 18I0} PAULQUO] =

t

*sajuebioul Joy (1QI) MWL} UOLIIDIBP JUANJIISUL SYI pue (10¥D) W) UOE3IDBIBP padinbad 30BIIUOD BYJ UBINIAQ SI anjeA 3jAjeuy “am
*jueiq poyiaw ayy ul palda3sp sem ajAjeue ‘sotusbio Joj = g
(v Xipuadde) saonjeA pajewiisa Buijesipul Jatjtjenb eijep @ st p
*(uoty)1iq Jad s3jsed) qdd = (4331} Jad swedbosoiw) 1/6n
*(1/6n) Jaiem punotb ajqejod 4oy Saul}apinb SHOL VI SSE1D G E0L 3484 YYIAN 9 D48 SUVHY = q
*J23eMm 9)qejod 10 SpJepuBlS Y9 SSB1J G E0. IJ4Bd YYIAN 9 248 SYVYV = @
¢ SJ10N1004
0°00%0% 0°00si2 0°000%2 8 07000%8 0700242 0°00%22 0700102 € 00002 WN100S
& 2 ~ AdNJY3IN
0°0822 0°02S 070801 07945 07165 0°0291 0°085L 8 00% sww ISINVONVH
0°00%LY 0700219 0°009%% 0°0021Y q 0005% WNISINOVH
0°00cgl 0°059S 0°62% 070452 0°02Lt 070952 0°020S e 00f »xx NOYI
SO INVOUONI
$83d/S30A1J11S3d
rogs q 05 a2jejeyiyqd p‘:uo,c-._o
ra 0°0Y8 8 0§ a1e18yayd(1Ax3Y1Ay313-2)s1q
ra 0°ost q 0§ ajejeyydiAzuaqiAing
SITILVIOA W3S
S3T1LVI0A
L0~S6-19 10-S8-M9 10-52-K9 10-59-19 10-S5-H9 10-5%-H9 10-S£-M9 L0-SL-H9 SYVYY K9 : Y3EWNN 31dWYS
1/6n Ul SNOILVYINIINOD L aNnoY

S0 o 10 8bed
¢ ONY | SONNOY

SYVAV ONIQIIIXI ¥IJINOY MOTTVHS NI SININLILSNOD 40 AYVHWNS

8- 31avL

ViVa ¥31VA ONNOYD TTIJANVT SH3H10WE THO4d

06/11/21



«"10-S2-H9 1daoxo sajdues 1je Joy 1/6n (G SPIIIXa asauebusy pue UOJ] JOj 183103 PIULGEOD = yxu
“satusbJdouj 4oy (1Q1) JWE] UOL3IDBIBP JUBWNJISUL BYY pue (1CY¥D) L] UOLI23IaP patinbad 3DBJIUCD BYJ USBMIDY St dNJBA d3Ajeuy = g

.xccwuaququ Syl Ul paldd3ap seM a3Ajeue ‘sotusbio Jod = §

*(v xipuadde) sanjea pajewilsa Buljedipul Jaijlienb elep B8 st P
“(uoi}1iq Jad sjaed) qdd = (J4931) Jod swedbodoiw) 1/6n
*(1/6n) J4a3em punodb ajqejod 4o Saulapinb SH0L VD SSBID G 0L Ied YYIAN 9 34E SUVHY = q
"JajeM aiqejod 4oj spaepuels y9 SSe)d G €0/ 3Jed YUIAN 9 dJe SYYYY = @
* S3I0N10O4

07000902 07000921 € 00002 WN100S

2 8 2 AUNDYIN

0715y 0°16% 8 00¢ sy ISINVONVH

07000881 0°0000s1 q 000SE WNISINOVKH

07295 0°0%L2 e 00% »un NOUI

SJIINVOUONI

$83d/5301211S34d

q 0§ ajejeyiyd F>uuo-c-mc

8 0§ a3ejeyayd(1AxayjAy13-2)s1q

q 0§ a1818y3ydiAzUaqlAIng

SATILVION 1W3S

S3ITILVIOA

10-SZ1-M9 L0-SOL-M9 SYVIY M9 = Y3IBHNN 31dWVS
1/6n ul SNOILV¥IN3INOD L GNNOY

S0 30 20 °bed
) 2 GNV | SaNnod
SYVYY HNI1GIFINI ¥34INOV MOTIVHS NI SININLILSNOD 40 AYVKKWNS
(P3uod) 8-v 318V

ViVQ ¥31VA GNNOY¥Y TTI14ANYT SY3HI0¥E THO4d

o6/iL/el



‘@921 -401004Y ‘42| -40104Y ‘2§2L-401904Y
~ "20-SLL-H9 PuB 20-SY-M9
*1/6n 24 paaoxa jou Aeuw aua

*satusbiou} 40} (1GI) 3iWL] UDI3Da3p JUSWNJIISUL BY3 pue (IGYD) Iiwl) UOLlD

"pa312313p €1d AJuo 3yl SEM 2€2|-JO)d04Y
1221-401204y ‘91(L-40)204y :9pN)oUl S84 18301

“(v X1ipu

«~*309319p-UON = QN

0921 -401904Y puB ‘452} -J40120.1Y
*1/6n L St Sg3d 18303 JOj SNYBA YVUV YL = yxux
3daoxa sajdwes )18 4oy 1/6n QG SPIIIXd Isauebusy pue UOJ] JOJ B0} PBUIGUOD YL = yxu
ZUBQOJO YD LP-2°| pue aUSZUBGOJOIYILP-4’| JOJ 18I0} PAULGUIDD BY) By} 3IBOLPUL SUYUY = xu
-jouaydodoyoip-4*2 pue ‘jousydodojyoejusd ‘joudyd :jo JBI0] B S3PNIIUL UMOYS BN\BA dYHY Byl
339p padinbad 19BJ4JUOD BYJ UIIMIBQ St anjeBA dlAjeuy
.xcmwmnvo:ums 3y} ul pa3da1ap sem ajAleue ‘sotuebio Jog

@) sanjeA pajewilsa Builedipul 4atjtienb ejep e si

nuu

e R--N--1

*(uot)11q Jad sjged) qdd = (4a31) Jad swesBouoiw) 1/6n
*(1/6n) 4938M punodb a)1qeiod Jojy S3UL19PING SH0L ¥ SSEYD G"E0/ IJBd YYOAN 9 OJ€ SHUVAY = q
-J938M ajqejod 10} SPJBPUBIS YD SSB1D G E0. 3Jed YUDAN 9 8Je SUYYY = 8

* S310NLOO04

8 00 INIZ

0°005S% 0°00s82 0°0000%L 0°00%22 070029 0700098 8 oooom WN100S
[} AdNJYIH

f o lye P 070291 r o°syg I 0°08S r 0°00i¢ r 0°06€L e 00g sxn ISINVONVR
0°00629 070095 0°00L8Y% 0700609 0700595 q 000SE WNISINIVKH
r 6 9. 8 G2 ava

0°22¢ 0°0901 0°0Yie 0°0£52 0°09L1L 0°00l6% 0°0¢L6 e 00% wew NOUI
e 002 43dd0d

e Qg WNIWOYUHD

e gL WNIWAYD

e 000L WN1dve
q¢ ANOWI LNV

SIINVIUONI
8 1" wxwn CECL-401004Y

$§3d/S3G1311S3d
ro'99 8 04 mucdazu:aAd>xwz~>zuw-mvmwn

[ audzUaqoJdo1yYoLa-2'1

B yn aUdZUBGOJO YOI Ld-4'|
e 0°1L ~ jousyd

SITILVION IW3S
e g (18301)s3U3d1AX

8¢ 8UaZUBQOIO Y]

oLy e G auanijo]

ro°9c e aN JIuazuag

F 0°000SL - asueylaoso Yo LIl -1 'L L

I 0°006% | g aueyiaod0iydLa-1’|

0°0%2 gg 8U2YIB0401YDLA-1" |

SITI1VYI0A

20-S8-M9 20-S4-KD 20-S9-M9 20-S5-M9 20-S%-19 20-5S¢-M9 20-S2-H9 20-S1-M9 SUVEY M9 = U3IEWNN 31dWVS
1/76n ut SNO11VYLNIINOD 2 aNNoY

50 jo g0 abed
Z OGNV | SONNOY

syviy 9N1Q330X3 Y34 INOV MOTIVHS NI SININLILSNOD 40 AUVWWNS
(pP3uod) gy INEVL

V1iVQ ¥31VA ANNCYD TITJ4GNVT SH3IHI0YWE THOAd

06/11/2L



‘8921 -J01004y ‘292l -40)204y '2g2|-J0)d0J4Y
“20-SL1-M9 puB 20-S4%-HI )
“1/6n 2*4 paaoxa jou Aewl 3UIZUSQOJOIYOLP-2’| PUB BUIZUIGOIOIYIL

*pa122319p 824 Ajuo Byl SeM 2g2|-40)2304Y
'L 221-401204y ‘9101 -J0]904Y I3pNjoul s81d 1eio)

+~*10233P-UON = QN

0921101204y pue ‘4cz|-J40)304y
*1/6n |* S| SH)d 18I0} JOJ SNIBA YVUY BYL = waxn
dooxa sajdwes }je Joj /BN QG SPIdIND dsduebuel pue UOJ] JOj 1B10} PBULQUOD Y]l = xux
p-4'L Joj 18303 pPauULqWOD Ayl 1By} IIBJLpUl SAVUY = wu
=jouaydodoyoip-4‘2 pue ‘jousydodoiyoeiuad ‘jousyd :j0 1830} B SIPN)OUL UMOYS ANJBA HYAV 3yl

*sojueBJaou} Joj (1Q1) IWwl) UOLIDBIBP JuWNIISUL Ay} pue (TGYD) Itwl) UOL3D3LBP padinbay 30843U0D BY3 UIBMIAQ S| INjeA d3Ajeuy = m
*jue}q pPoylaWw ayy ut paidelap sem ajAjeue ‘sotuebio o4 = @
*(v xipuadde) sanjeA pajewt}sa Buijeolput J4atjijenb eiep & st
*(uoi))1q Jad sijused) qdd = (4331) Jad swedsBoasiw) }/6n
*(1/6n) J4a3em punolb ajgejod Joj Saullapinb $H0L V9 SSE1D G E0/ 3Jed YYIAN 9 3Je Sywiv = q
*JajemM aiqejod J0j Spaepuels V9 SSE1D GE0. IJBd YYDAN 9 dJe SyYNY = @
: S310N1004
F 0°06%1 r 0°082 e 00f INIZ
0°00LigE 0°00S26 0°005.Y 0700409 0°000.8¢ 0°002£S 0°000£81 0°007LE € 00002 WN1aGoS
£°¢ e 2 AdNJY3N
rooLLe r 0°0S%E 0" 9le f 0°0gLl P 0°6l¢ r 070261 8 0% »uyx JSINVONVW
0°0000%1 0700062 0°000£21 0700525 0°000£02 0°0099Y 0°00026 0°009sY q 0005% WNISINIVW
P 0TlEE 0°69¢ 1768 8 G2 aval
0000941 0°00£92 f 0°000LEL 0°0008¢ 070421 0°021L1 0°0%2L e 00% wxx NOYUI
f 0°090¢ r 0°85¢2 8 002 ¥3dd0d
2766 0°sti 07961 8 0§ WNTWOY¥HD
e gl WNIWAVD
070221 F 0°0%8L 0°022i e 0001 Wnlave
rd 0°¢g q€ ANOWI LNV
SIINVIYONI
o 111 L wuwy CECL-JOYO04Y
SH2d/S3A1311S3d
& 05 21818434d( 1AxaY14y33-2)s1q
roy 8 un auazuaqoJo1yola-¢ L
r 0'8BE 8 ux 2UIZUBQOIO YO L Q-9 |
ro9 8 07| » joudyd
SITILIVIOA TW3S
r 0°00Y e q (183031 )sauajAX
f 0700011 egq aUIZUID.I0 1Y)
Fogy e g auanjol
07062 L2 rge e ON auazuag
0°92 B g BUBYIA0J0IYOLIL-L L)L
ros e q aueylaodoyotq-1°y
[: 3 auaylaoJtoystg-1“y
SITLLVIOA
20-S91-n9 20-SG1-M9 20-S%1-M9 20-SgL-h9 20-SZ1L-M9 ¢0-SL1-M9 20-S0L-M9 20-S6-M9 SYvIvY MO 2 UIAEHNN 3TdRYS
1/6n ul SNOT!VYINIINOD 2 aNnoy

S0 30 90 dbed
2 ONY | SaNnoY

SYVIV 9NI1GQIIOXI YF4INDY MOTIVHS NI SININLILSNOD 4O AYVKHHNS

(P3uod) g-v 31avL

ViVQ ¥31VM GNNOYY THI4ANVT SY3HI0YE THOdd

06711721



. *pa32a3ap §3d A)UO By} SeM 2£Z|-J0]1204Y
8921401204y ‘2921 -401304y ‘2€2]-401904Y ‘122|-J0)304yY ‘9{QL-40]004y :3pNJouUl S81d 18301
+20-SL1-MD pue 20-SH-H9 3daoxa sajdues j)e Joj 1/6n Q0§ SPaddXd asausbuey pue UOJ] JOJ 1BI0) PAULGUOD BYL = yuy

*1/6n 2*4 pa2axa j0u Aswl SUIZUBGOJOIYDILP-2*| PuB BUDZUSGOJIOTYILP-Y’| JOJ 10} PIULGUIOT BY) 1BY) BIEBOIPUL SUVUV = wx

-jouaydodolyoip-4’g pue ‘jousydodojyoejuad “jousyd :j0 18303 B SOPNIOUL UMOYS 3NIBA YYHY Yl

+~"30313p-UuoN = QN

*0921-401204y ‘462 -401204Y
"1/6n |* SL SE)d 18I0} JOJ 3NJBA YUY BYL = wuws

H

*so1uBbJoul Joj (1q]) IWL) UOL132IBP JUBWNIISUL BY3 pue (TQYD) 31WL) UOLIDBIBP Pasinbdd 10BJJUOD BY) U3IMIBQ S anieA alhjeuy = m
.x:mwmavc:ums 3y} ui pajoslap seMm ajAjeue ‘sotuebuo 404 = 8
*(y xipuadde) sanjea pajewi}sd Buljedipul Jatjijenb elep e sL p
*(uoiyyiq Jad sjagedy qdd = (4831} Jod sweabousoiw) }/6n
*(1/6n) Jaiem punoub a)qejod Joj saul}aptnb 901 VI SSB1D GE02 I4Bd YYIAN 9 848 SHVEY = q
*J938M a)qejod Joy Spdepuels v $SB1) G €0 IJed YYIAN 9 948 Syyyy = e
¢ S3IONLOOd

e 00¢ ONIZ

0°000102 8 00002 WN100s

: 3 AdNJY3IW

r 0°02gt e 00¢ xun ISINVONVH

07000541 q 000S% WNIS3NOVW

970§ 8 G2 ava

0°0052% e 00 wax NOUI

e 002 43dd0D

€ 0§ WNIWOYHD

roeiL e ol WNIWAVD

r 0°0g£s1 8 0001 WNIY¥ve

ra ¥°92 q¢ ANOKWI LNV

SJIINVOYONI

Fr 0oLl g |- wyun CECL-401004Y

$80d/S30131153d

e 05 e1ejeyayd(1AXaY1AYl3-2)s1q

8y audzuagoJo 1Yo 1 g-2° |

(- BUaZUBGOJOIYILa-H* |

a 0°000Y e 0"l » 10UdYd

SITILVIOA 1KW3S

e g (18303 )sauajAx

e g audZUAGOJ0 1Y)

B G auanyjo)

e gN auszudg

e g aueylaoJ01yoLd1-1'1 1

B g aueylaosoYyd1g-11L

B g susaylaodoIyYdLg-1 1

SITILVIOA

20-S21-M9 Syvav MO s YIGWNN TdWYS
1/6n ut SNOI1V¥IN3INOD 2 aNnod

S0 J0 5o ebed
¢ OGNV | SANNoY

SUVYY INI1Q3IIXKI Y34 INOY MOTIVHS NI SIN3ANLILSNOD 40
(p3uod) s-¥ 318VL

ViVQ ¥31VM QNNOYD 1114GNVT SY3IHI0¥E THO4d

06711721



revealed concentrations of benzene exceeding ARARs. Wells 9S and 14S, both
located in Area C, also revealed benzene at concentrations exceeding ARARs.

Toluene concentrations in well 14S also exceeded ARARs.

Two wells (14S and 17S) in Area C revealed phenol at concentrations
exceeding ARARs. There were no contravention of ARARs detected elsevhere on
the site. '

The PCB Arochlor 1232 exceeded ARARs in two wells. One well 158, is
located south of Aero Lake in Area B; the second well (17S) is located in
the eastern section of Area C.

Chlerinated aliphatic hydrocarbons, specifically 1,1-dichloroethane (DCA),
and 1,1,1-trichloroethane (TCA) were detected at concentrations exceeding
ARARs in two wells (2S and 12S) located in areas A and B. In addition,
1,1-dichloroethene (DCE) was also detected in well 2S at concentrations
exceeding ARARs. Well 16S, located in the eastern section of Area B,
revealed the widest range of organic constituents exceeding ARARs. In
addition to the benzene concentrations, mentioned previously, this well
revealed chlorobenzene, xylenes, 1,4-dichlorobenzene, and

1,2-dichlorobenzene at concentrations exceeding ARARs.

Evidence of offsite contaminant migration was observed in well 7S during
the first round of sampling and in well 3S during the second round of
sampling. Well 7S revealed di-n-octylphthalate concentrations exceeding
ARARs. Benzene, toluene and bis(2-ethylhexyl)phthalate were detected in
well 3S at concentrations exceeding ARARs.

Several inorganic constituents were detected at concentrations exceeding
ARARs in the background shallow ground water wells in both rounds of
sampling. Manganese and sodium exceeded ARARs in Round 1. These same
constituents exceeded ARARs in the second round of sampling, in addition to

iron and magnesium.

Iron, magnesium, manganese and sodium were detected in the majority of

shallov onsite wells at concentrations exceeding ARARs. Lead was detected
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in areas B and C at concentrations exceeding ARARs in five of the onsite
shallow wells. Barium was detected in well 15S, south of Aero Lake, in
well 16S, located northeast of Area B, and in 14S and 17S, located in the
central and northeastern section of Area C. Chromium concentrations
exceeded ARARs in all three areas of the landfill during the second round
of sampling.

One shallow well (16S) in Area B and one shallow well (14S) in Area C
revealed copper concentrations exceeding ARARs. The zinc concentrations in
both of these wells also exceeded ARARs.

Antimony was detected in two wells (16S and 17S) at concentrations
exceeding ARARs. One exceedance was observed in both areas B and C.

One well in Area A (12S) exceeded ARARs for mercury in the first round of
sampling. Mercury concentrations in well 168, located in Area B, exceeded
ARARs in the second round of sampling. There was one exceedance of cadmium

in 17S, located in Area C, during the second sampling round.
Iron, sodium, magnesium, and manganese were detected most frequently at
concentrations exceeding ARARs in the shallow offsite wells during both

rounds of sampling.

Groundvwater: Bedrock Aquifer

Two rounds of ground water quality data were collected from seven bedrock
wells installed by CDM. During the first round, all wells except
monitoring well 2D were sampled. One duplicate sample was collected and
analyzed from well 3D during the first round. All of the monitoring wells
wvere sampled during the second round, although no duplicate sample was

collected.

The acid extractable data for wells 2D and 3D and all of the pesticide/PCB
data for wells 1D and 4D (second round only) were rejected during the data
validation process. As previously mentioned, the only compounds detected
in the laboratory method blanks were DEHP and di-n-octyl phthalate.
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During the first round of sample analysis, the only organic compounds
detected were benzoic acid, phenol, and DEHP, all semivolatile compounds.
Vith the exception of DEHP, phenol and benzoic acid were only detected once
in well 7D and were not found in the second round. Phenol was also present
in the subsurface soils and drum samples, as well as in the shallow ground

water.

Although DEHP was found in several wells during the first and second rounds
of sampling, the majority of DEHP concentrations were wvithin the sample
quantitation range and all were indicative of laboratory/field
contamination. In addition, DEHP was not found consistently between

sampling rounds.

Five volatile organics (benzene, chloroethane, 1,1-dichloroethane,
1,2-trans-dichloroethene, and toluene) and one pesticide (aldrin) were
detected in the second round of sampling. Of these compounds,
chloroethane, toluene, and aldrin were detected at or below the sample
quantitation limit. All were detected below 10 ug/l. Benzene and toluene
were detected in the shallow well corresponding to the bedrock well where
they were detected (3S and 3D, located to the northwest of area B). The
other compounds were all detected in well 2D (located in the south central
portion of Area B). Both chloroethane and 1,1-dichloroethane were found in
the shallow well 2S. 1,2-trans-dichloroethene was not detected in the

shallow well, however, 1l,l-dichloroethene was detected in this well.

The detection of aldrin in well 2D is difficult to explain. Aldrin vas
found infrequently at the site. In addition, this compound was not found
in the shallow ground vater well or in the boring samples taken from this
location. However, until additional sampling is performed it cannot be
determined if the detection of this compound is due to a false positive
detection by the laboratory or if this compound is actually present in the

ground water.

The compound 2,3,7,8 TCDD was not detected in ground water from the bedrock
aquifer (Table 4-7).
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Inorganics that were detected at levels above baseline in approximately 50
percent of the bedrock wells include aluminum, calcium, iron, nickel, and
potassium. In addition, antimony, chromium, sodium and vanadium vere
detected at concentrations greater than two times baseline but in fewer

samples.

Few contaminants were detected in the bedrock aquifer at concentrations in

excess of potable water standards or guidelines (Table 4-9).

Bedrock well 2D, located in Area B, revealed concentrations of trans
1,2-dichloroethene exceeding ARARs, as well as the pesticide aldrin.

Vell 7D, located southeast of Area C, revealed elevated concentrations of
phenol that exceeded ARARs, while benzene concentrations in 3D exceeded
ARARs.

Ground water from the background well revealed both iron and sodium at
concentrations exceeding ARARs in the first round of sampling. These same
constituents exceeded ARARs in the second round of sampling, in addition to

antimony and chromium.

Sodium was detected in all the deep offsite wells at concentrations
exceeding ARARs. Iron concentrations also frequently exceeded ARARs in the
majority of the deep offsite wells.

Antimony was detected at concentrations exceeding ARARs in one well, 1D,
during the second round of sampling. Chromium concentrations exceeded

ARARs in both wells 3D and 4D only during the first round of sampling.

Leachate Seeps and Sediments

A total of 18 of a possible 40 leachate seeps flowing in or from the
landfill were sampled by CDM in April 1989 (appendix N). One duplicate

sample was collected during this sampling event.
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The criteria used in selecting the seep locations included the
following:

o Flow conditions (i.e., the flow volume of the seep)

o The location of the seep (i.e., selection of seeps located
across the site to provide for a full assessment of leachate
produced by the site)

o The proximity of the seep to residences,

o The proximity of the seep to other surface wvater features
surrounding the landfill

o The relative position of the seep to other leachate seep
locations
Because seeps were not observed in Area A of the landfill, seep sampling

vas conducted only in areas B and C. Sampling was conducted during the
spring when the leachate seeps reached maximum flow conditions. The
results of this sampling episode are summarized below and more fully
described in the CDM Interim Report: Leachate, Surface Water, and Sediment
Investigation (CDM 1990c).

As discussed earlier, the leachate seeps are believed to be derived from
ground vater from the unconsolidated aquifer, therefore, the ground water
sample collected from the upgradient well (MW-65) was used to represent
background quality for the leachate. The selection of this well provided a
level of comparison, although the concentrations of chemicals
(higher-molecular-weight organics and inorganics) in the ground water would
not necessarily be expected to to be the same as in landfill leachate.

This is because the leachate would be expected to contain high
concentrations of suspended solids that could contain compounds that

typically are sorbed onto sediment particles.

Benzene was detected in the trip blank collected with these samples at an
estimated concentration of 2 ug/l. Chloroform (0.92 to 1.2 ug/l) and
methylene chloride (2 to 4.9 ug/l) were also detected in the two of the
trip blanks. Methylene chloride (4 to 8 ug/l), acetone (6 to 14 ug/l), and
an unknown phthalate (250 ug/l) were detected in several of the sediment
laboratory method blanks. Endrin, endosulfan II, beta-BHC, and DDE were
detected in two of the sediment laboratory method blanks. This would

indicate that carry-over contamination was possibly occurring.
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Bis(2-ethylhexyl)phthalate (2 to 15 ug/l) was detected in several of the
leachate seep laboratory method blanks.

Leachate Seeps. The leachate seep samples revealed organic contamination

similar to that found in the drum, soil and shallow ground water samples.
Ten volatile organics were detected in the leachate seep samples. Most of
these volatiles were detected infrequently, and all were detected below 140
ug/l (the one time high of chlorobenzene). However, all of these volatiles
vere found in other media at the site, which indicates that some
contamination of the leachate by organics is occurring.

0f the ten volatiles, the aromatics benzene and chlorobenzene were detected
in the three leachate locations (SP-1, SP-2 and SP-11) along the northern
boundary of Area B and to the south of Aero Lake and the drainage ditch.
Benzene was also detected in other site media within this area. Although
chlorobenzene was not detected consistently in both the 8010 and 8020
analyses (i.e., it was detected in the 8010 analysis but not in the 8020
analysis at SP-2 and SP-11), it was found in one other leachate seep
sample, as well as in other media collected from the site. Chloroethane
wvas detected in two of the seeps (SP-12 and SP-13) located along the
northeastern boundary of Area B, south of Area A and the intermittent

stream.

The most contaminated seep is the large seep, SP-4, located along the
southern boundary of Area C, north of the railroad track and Pfohl Road. A
total of nine volatiles was detected in this seep. One aromatic
(chlorobenzene) and three halogenated hydrocarbons (1,1-dichloroethane,
1,2-dichloroethene, and 1,2-dichlorobenzene) were detected in both the
sample and its duplicate. In this sample, 1,3-dichlorobenzene was
detected in the semivolatile analysis but not in the 8020 analysis.
1,3-Dichlorobenzene was detected in both analyses of the duplicate although
at a much lowver concentration. The remaining four volatiles,
1,4,-dichlorobenzene, trichloroethene, benzene, and ethylbenzene were only
detected in the duplicate sample. Although this would indicate that there
is some problem with the quality of the data from this location or in the
sampling technique, these compounds are most likely to be present because

they were found in other samples collected from the site near this
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location. Exact concentrations are not known. 1,4-Dichlorobenzene was
detected at an estimated concentration below the contract required detected
limit in SP-5.

Fifteen semivolatiles and five pesticides were also detected in the
leachate seep samples. Semivolatiles and pesticides were detected in seven
of the samples. Except for bis(2-ethylhexyl)phthalate (DEHP), these
chemicals were detected infrequently.

Phenol, dibenzofuran, and N-nitrosodiphenylamine were detected in SP-1 and
SP-2. Phenol and dibenzofuran are two of the semivolatile compounds
detected most frequently at the site, in general. N-Nitrosodiphenylamine
vas detected very infrequently at the site although it was found during
pacst investigations performed by other firms. This chemical is not a
naturally occurring substance; it is a man-made chemical that is no longer
produced in the United States (EPA 1987). The only semivolatile detected
in SP-4 was 2,4-dimethylphenol. 2,4-Dimethylphenol was not found in any of
the other leachate samples; however, this compound was found in other media

sampled in Area C.

Benzoic acid was detected at an estimated concentration of 22 ug/l in the
leachate sample collected from SP-16. Benzoic acid occurs in free and
combined forms in nature; most berries contain appreciable amounts of
benzoic acid. It is also excreted as hippuric acid by almost all
vertebrates except fowl (Merck 1983). The detection of benzoic acid in
SP-16 may be due to natural source conditions (e.g., the presence of
wetlands within this area) rather than the Pfohl Brothers Landfill. This
compound was found very infrequently at the site, with one detection each
in the unconsolidated aquifer, the bedrock aquifer, the subsurface soil
samples, and the drum samples. However, the concentrations in the one
subsurface soil sample and the one drum sample were at levels that would

indicate probable disposal of this compound by industry at the site.

Several of the DEHP concentrations were within the sample quantitation
range and all were detected at concentrations indicative of laboratory/
field contamination. (Phthalate esters are common laboratory and field

contaminants because of the use of both field and laboratory equipment that
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are made from flexible plastics.) DEHP was detected in both the field
blanks and in the method blanks. BHowever, this compound was detected at
concentrations in several of the boring and drum samples that may indicate
disposal at this site. The high concentrations detected in the soil
borings and in the drum samples may be indicative of plastic present in
these samples rather than indicative of disposal of phthalate esters at the
site. In additioﬁ, DEHP was not detected in any of the corresponding
sediment samples. Based on the physicochemcial properties, it is expected
that this compound would be present in the sediment samples.

Polycyclic aromatic hydrocarbons (PAH) were detected in SP-2, SP-10, SP-14
and SP-16. Individual PAHs that were detected include benzo(a)anthracene,
benzo(b)fluoranthene, benzo(a)pyrene, chrysene, fluoranthene, fluorene,
phenanthrens, and pyrene. All were detected below 100 ug/l and only
fluoranthene, pyrene, and phenanthrene were detected more than once. It is
most unusual to detect chemicals such as PAHs and pesticides in "water"
samples because these chemicals typically sorb to sediments. Because the
leachate samples were collected in the spring when flow conditions were
high and when run-off carries particulates, it is likely that the samples
in which these compounds were found had high suspended solids
concentrations. Where PAHs were found in the leachate sample, these same

compounds were detected in the corresponding sediment sample.

Five pesticides were detected infrequently and at concentrations below 0.03
ug/l (endrin in SP-7) in the seep samples, including aldrin, dieldrin, DDD,
endrin, and endosulfan II. Except for the detection of dieldrin in both
the leachate and sediment from SP-16, the pesticides found in the leachate
samples were not detected in the corresponding sediment samples and vice
versa. This may be due to the fact that the detection limits for the
leachate seep samples were significantly lower than those for sediment
samples (due to the inherent matrix effect and moisture problems with
sediment samples). However, pesticides that were found in the leachate
vere different that those found in the sediment locations. Except in a few
isolated instances, the pesticides were not frequently detected in the site
media, or if detected, were detected at concentrations that could be
indicative of anthropogenic levels. Dieldrin, endrin, aldrin, and
endosulfan II were detected in the drums and soil samples. In addition,

aldrin was also detected in the shallow ground water samples.
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Contamination of the leachate itself by inorganics appeared to be fairly
widespread across the site. The most contaminated seeps in terms of
inorganic compounds were SP-7 and SP-16, with the greatest number of
inorganics and the highest concentrations typically found in both these
seeps. SP-7 was located near the drainage ditch north of Aero Drive, while
SP-16 is located off site--to the west of Area B. All inorganics, except
for antimony and thallium, which were not detected in any of the seeps, and
selenium, which was detected within the sample quantitation range, were
detected at concentrations significantly above background (baseline) in one
or more samples. Cyanide was detected in three of the leachate seeps. The
higher-than-average concentrations of metals in the leachate samples may be
due more to the presence of suspended particulates in these samples than to

the actual presence of these metals in the leachate.

Leachate seeps along the northwestern perimeter of Area B, south of Aero
Lake, revealed several organic constituents at concentrations exceeding
ground water ARARs (Table 4-10). Sample station SP-01 revealed benzene,
chlorobenzene, and phenol at concentrations exceeding ARARs. Seep sample
SP-02, located in close proximity to SP-01, also revealed benzene and
phenol at concentrations exceeding ARARs. Benzene concentrations in SP-11,
located in the vicinity of SP-01 and SP-02, also exceeded ARARs.

Seep sample SP-05, situated along the northern perimeter or Area C, had

slightly lower concentrations of benzene exceeding ARARs.

Seep sample SP-04, located along the southern perimeter of Area C, north of
the railroad tracks, revealed chlorobenzene, trans 1,2-dichloroethene,
1,4-dichlorobenzene, and 1,2-dichlorobenzene, at concentrations exceeding
ARARs.

Bis(2-ethylhexyl)phthalate was detected at concentrations exceeding ARARs
in seep sample SP-09, located along the southcentral perimeter of Area C
along Pfohl Road. This compound, however, was also detected in the
laboratory blank sample.
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Seep sample SP-14 revealed a wide range of polycyclic aromatic hydrocarbons
at concentrations exceeding ARARs. These included benzo(a)anthracene,

chrysene, benzo(b)fluoranthene, and benzo(a)pyrene.

Pesticides were detected at concentrations exceeding ARARs in several of
the seep samples. Endrin was detected in seep sample SP-07, located along
the southern perimeter of Area B, along Aero Drive, at concentrations
exceeding ARARs. Dieldrin was detected in four seep samples, SP-08, SP-12,
SP-13, and SP-16 at concentrations exceeding ARARs. Seep samples SP-16 and
SP-17 revealed aldrin concentrations exceeding ARARs. The pesticide

4,4’ -DDD was detected only once in sample SP-18 at concentrations exceeding
ARARs.

A wide range of inorganic constituents were detected in most of the seep
samples at concentrations exceeding ARARs. Magnesium, manganese and sodium
wvere detected most frequently at concentrations exceeding ARARs. Copper,
iron, lead, zinc, and cadmium were also detected in many of the samples at
concentrations exceeding ARARs. Barium and mercury concentrations exceeded
ARARs in approximately 25 to 30% of the samples, with selenium, chromium,
and beryllium exceeding ARARs in only 1 or 2 of the 18 samples analyzed.

Leachate Seep Sediments. Three volatile organics (methylene chloride,

acetone, and chlorobenzene) were detected in the leachate seep sediments.
Except for chlorobenzene, the volatile organics found in the seeps were not
detected in the leachate seep sediment samples. Chlorobenzene was detected
in $S-14 (this compound was not detected in the leachate seep sample from
this location) and in the duplicate sediment sample from SS-4. Because
soil/sediment samples for volatile analysis are not homogenized, a degree
of differentiation between samples is not unusual. Chlorobenzene was also
found in the leachate seep sample (SP-04) and in drum, soil, and shallow
ground water samples.

Methylene chloride was detected in the majority of the leachate sediment
samples and acetone was detected in almost half of the samples. Acetone is
commonly used in the field (e.g., acetone is used in decontaminating field

equipment) and both are used by laboratories. These compounds were
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detected in the field, trip and laboratory method blanks associated with
these samples. Except for the detection of acetone at levels greater than
100 ug/kg, the concentrations detected were similar to those associated
with field and laboratory contamination. Although it is known from
historical records that methylene chloride was disposed of at the site, the
presence of both these compounds in the sediment sample is suspect for the
following reasons. Based on estimates for an unsaturated topsoil model
(AMRL 1985), significant amounts of methylene chloride would be expected to
be present in the soil-water (33%) and the soil-air (11%) phases. Given
the physicochemical properties of acetone, the same assumptions would hold
true. However, methylene chloride and acetone were not detected in the
leachate seep samples. In addition, even though methylene chloride and
acetone are fairly mobile in the environment (acetone is one of the most
mobile chemicals) and could readily be expected to be present in the ground
water (especially since these compounds vere also detected in the drum
samples), neither of these compounds was detected in the ground water.
Based on the physicochemical properties of these compounds and the lack of
detection in a water medium, it could easily be assumed that these
compounds are not associated with the site, but with laboratory or field

contamination.

Varying concentrations and types of PAHs were detected in the leachate seep
sediment samples including acenapthene, anthracene, benzo(a)anthracene,
benzo(b)fluoranthrene, benzo(a)pyrene, benzo(g,h,i)perylene, chrysene,
fluoranthene, indeno(1,2,3,cd)pyrene, phenanthrene, and pyrene. The
detected concentrations were higher than those found in the background
sample but were, for the most part, within the range (100 ug/kg to 10,000
ug/kg) typically found in urban areas. The PAHs fluoranthene and pyrene
vere detected most often. Fly ash, which contains PAHs, was used as a
cover medium during landfill operations. The presence of PAHs at the

surface of the site is most likely due to this source.

Dibenzofuran was detected in leachate seep sediment samples SS-1 and SS-2
at concentrations of 2400 and 13,000 ug/kg, respectively. Dibenzofuran was
also detected in the leachate seeps at these two locations, as well as in

other site media.
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Two phthalate esters, di-n-butyl phthalate and diethylphthalate, were
detected in one sample each. As previously described, phthalate esters are
typically associated with field and laboratory contamination of the
samples, especially at the concentrations detected in these samples. DEHP,
another phthalate ester that could readily be expected to be found in the
sediments based on its detection in the leachate, was not detected in the

corresponding sediment samples.

Five pesticides were detected in the seep sediment samples. Endosulfan II,
which was detected in one leachate seep sample, was not detected in the
sediments. Gamma-chlordane was detected in five sediment samples and
beta-BHC was detected in two samples. The remaining three pesticides,
aldrin, DDD, and dieldrin, were detected only once. The detected
concentrations are similar to typical concentrations found in sediments
across the United States. However, these pesticides may have been disposed
of at the site and all were detected in the drum and/or soil samples.

PCBs are organic compounds formed by the chlorination of biphenyls.
Commercial PCB mixtures were manufactured under a variety of trade names.
The trade name standards used by NYSDEC in its TCL list is Aroclor. The
Aroclor compound is followed by a four digit code (e.g., Aroclor-1248);
biphenyls are generally indicated by the number 12 in the first two
positions, while the last two digits refer to percent by weight of the
chlorine mixture. Aroclor-1248 was detected in two samples (SP-1 and SP-2)
and Aroclor-1254 was detected in the sample collected from SP-13. PCBs

vere also detected in samples from the drums.

The compound 2,3,7,8-TCDD was not detected in any of the leachate seep
sediment samples (Table 4-11). Again, it should be noted that data for
these samples were qualified due to non-compliant initial and/or continuing
calibration, low surrogate recoveries, and/or the ending column performance
check was outside of 12 hours.

Antimony was not detected in any of the sediment samples and thallium was
only detected once. Aluminum, arsenic, cadmium, chromium, copper, lead and
nickel were detected in all seep sediment samples. Mercury and vanadium

vere detected in a majority of the sediment samples.

4-67



TABLE 4-11
2,3,7,8-TCOD DATA

PFOHL BROTHERS LANDFILL

LEACHATE SEEP SEDIMENT SAMPLES

I I
| SAMPLE ID NUMBER RESULT FOOTNOTES |
| (ppb) |
I I
I I
|  s5-001-001 ND(0.27) Q 1,3 |
| ss-002-001 ND(0.083) @ 1,3 |
| $$-003-001 ND(0.12) @ 1,3 |
| $$-004-001 ND(0.00%9) €@ 1,3,8 |
| §S-005-001 ND(0.013) @ 1,3,8 |
|  ss-006-001 ND(0.012) Q 1,3 |
| $5-007-001 ND(0.014) Q 1,3 |
|  $s-008-001 ND(0.055) Q 1,3 |
| s5-009-001 ND(0.034) Q 1,3 |
| $5-010-001 ND(0.058) Q 1,3 ]
| s$s-011-001 ND(0.090) @ 1,3 |
| ss-012-001 ND(0.15) Q 1.3 |
| ss-013-001 ND(0.097) Q 1,3 |
|  ss-014-001 ND(0.094) Q 1,3 |
| $5-015-001 ND(0.12) Q 1,3 |
| $5-016-001 NDC0.11) @ 1,3 |
| s8-017-001 ND(0.15) @ 1,3 |
| ss-018-001 ND(0.33) Q 1,3,4 |
I I
FOOTNOTES Fite: PBDIOX2
ND = Non detection
@ = Data qualified during data validation.
1 = Data qualified due to non-compliant initial calibration

(three-point).
3 = Data qualified as estimated due to non-compliant
continuing calibration concentration (0.2 ng/ul).

4 = Data qualified as estimated due to low surrogate recovery,
i.e., < 30%.
8 = Data qualified as estimated because ending column

performance was outside 12 hour clock.



The highest concentrations of metals were typically found in SS-16. This
location had the highest concentrations of cadmium and cobalt, the second
highest concentrations of copper, mercury and nickel, and the third highest
concentration of selenium. This location also had several of the highest
detections of inorganics in the leachate seep sample. This location is of
special concern since it is off site just west of Area B near several
intermittent streams. Other sample locations where inorganics were above
two times background level were at seep locations S$S5-1, SS-8, S§S8-10, S§s-11,
and SS-18. These locations are all in very different sections of the site,

indicating widespread contamination by metals.

All detections of aluminum and antimony were below the highest sediment
sample background concentration. Arsenic, beryllium, lead, selenium,
silver, thallium, and vanadium were detected at concentrations greater than
background in at least one and often in several samples. The remaining
inorganic constituents were detected more frequently at concentrations in

excess of background concentrations.

Surface Water and Sediment Samples

Surface water and sediment samples were collected from the surrounding
surface water bodies (Aero Lake and Ellicott Creek), intermittent streams,
and ditches. Ditches are located along the northern boundary of the site
(north of Area B), on both sides of Transit and Aero Roads, and just north
of the Conrail railroad tracks (south of Area C). Except for the three
sediment samples SE-17, 18 and 19, all samples were collected in April
1989. Three surface water and sediment samples were collected from Aero
Lake. One surface water and sediment sample was collected from Ellicott
Creek in the ponded area located south of the landfill and west of the
railroad trestle. Two additional sediment samples (SE-18 and 19) were
collected from Ellicott Creek in December 1989: the first station was
located adjacent to the railroad trestle and the second was located to the
west of the ponded area. Sample SE-17 was collected in a swampy area
located in the eastern portion of Area C also in December 1989. Ten
surface water and sediment samples and the one duplicate sample were

collected from the surrounding drainage ditches and intermittent streams.
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Methylene chloride and acetone were detected in the trip blanks and the
laboratory method blanks. Concentrations of methylene chloride in these
blanks ranged from an estimated concentration of 4 ug/l to 64 ug/l, vhile
acetone was found at concentrations ranging from 14 to 17 ug/l. Chloro-
methane, chloroform, and 1,1,2,2-tetrachloroethane vere also detected in
one of the trip blanks. (A trip blank is used to determine the potential
for contamination of volatile organic samples during shipping, handling,
and storage.) None of these compounds were detected in any of the surface
vater samples. DEHP was detected in the laboratory method blanks at

concentrations ranging from 3 to 18 ug/l.

The compound 2,3,7,8-TCDD was not detected in any of the surface water
sediment samples (Table 4-12). As with the 2,3,7,8-TCDD data presented
previously, these data were also qualified for the same reasons given
earlier. Data for sample SE-001-001 does not rigorously support the
non-detect results reported for this sample, although it is likely that
2,3,7,8-TCDD is not present.

Drainage Ditches/Intermittent Streams: Surface Water. Four volatiles and

three semivolatiles were detected in these surface water samples.

Pesticides and PCBs were not detected in any of the surface water samples.

Acetone was detected at a concentration similar to that found in the trip
and method blanks (18 ug/kg as compared to 17 ug/l) from the northern ditch
located along Aero Drive near J and J Electric and Diesel Service.
1,2-Dichloroethene was detected in the sample and duplicate collected from

the western end of Area B in the northern ditch along Aero Drive.

One phthalate was detected; di-n-octyl phthalate was found in the sample

collected from the southern ditch located along Aero Drive.
Antimony, chromium, selenium, silver, thallium and cyanide were not

detected in any of the ditch samples. All other inorganic constituents

vere detected at least in one sample above background levels.
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TABLE 4-12
2,3,7,8-TCOD DATA

PFOHL BROTRERS LANDFILL

SURFACE WATER SEDIMENT SAMPLES

|
SAMPLE 1D NUMBER RESULT FOOTNOTES |
(ppb) |
I
I
SE-001-001 ND(0.15) R2 1.3,7 ]
SE-002-001 ND(0.0086) Q@ 1,3,8 1
SE-003-001 ND(0.028) @ 1,3,4,8 |
SE-C04-001 ND(0.010) Q 1,3,8 t
SE-005-001 ND(0.0097) @ 1,3,8 |
SE-006-001 ND(0.0059) Q 1.3,8 |
SE-007-001 ND(0.0084) Q 1,3,8 |
SE-008-001 ND(0.018) @ 1,3,8 |
SE-009-001 ND(0.035) @ 1,3,8 ]
SE-010-001 ND(0.034) Q 1,3.8 |
SE-011-001 ND(0.010) @ 1,3,8 |
SE-012-001 ND(0.019) Q 1,3,8 |
SE-013-001 ND(¢0.010) Q@ 1,3,8 |
SE-014-001 ND(0.013) € 1,3,8 |
SE-015-001 ND(0.0096) Q 1,3,8 |
SE-016-001 ND(0.20) @ 1,3,4,8 |
SE-017-001 ND(0.012) Q 1,3 ]
SE-018-001 ND(0.013) Q 3 |
SE-019-001 ND(0.036) @ 3,4 |
FOOTNOTES File: PBDIOX2
ND = Non detection
R2 = Data rejected - most likely not present.
Q = Data qualified during data validation.
1 = Data qualified due to non-compliant initial calibration
(three-point).
3 = Data qualified as estimated due to non-compliant
continuing calibration concentration (0.2 ng/ul).
4 = Data qualified as estimated due to low surrogate recovery,

i.e., < 30%.

7 = Data rejected because no ending colum performance check
standard was analyzed.

8 = Data qualified as estimated because ending colum
performance was outside 12 hour clock.



No organic constituents were detected in the surface waters of the drainage
ditches that exceeded ARARs (Table 4-13). Iron was the only inorganic
constituent detected in the background sample SW-01 that exceeded ARARs.

Sampling station SW-04, located in Area C, vest of Transit Road, generally
revealed the highest concentration of inorganic constituents that exceeded
ARARs for cadmium; iron, and mercury. The same three inorganic
constituents exceeded ARARs in the drainage ditches located to the
southwest of Aero Lake. However, the concentrations of these constituents

vere generally lower than those detected at sample station SW-04.
Sample station SW-15, located in the northwestern section of Area C,
adjacent to Aero Drive, revealed both chromium and iron at concentrations

exceeding ARARs.

Surface water samples from the drainage ditches along the north and south

side of Aero Drive revealed iron at concentrations exceeding ARARs.

Drainage Ditches/Intermittent Streams: Sediment. Acetone and methylene

chloride were detected in six and three of the ditches, respectively. For
the most part, the concentrations detected vere similar to those found in
the trip and/or method blanks and would be attributable to either field or
laboratory contamination. The concentration of acetone (240 ug/kg) found
in the swamp near the eastern end of Area C (sample SE-17) is higher than
the concentrations that would typically be attributable to field/laboratory
contamination. However, as previously described, this compound can be
formed naturally in the environment. The concentration of methylene
chloride detected in the ditch along Transit Road was 120 ug/kg (sample
SE-16).

Dibenzofuran was detected at 260 ug/kg in the ditch along Transit Road
midwvay between Aero Drive and Pfohl Road (sample SE-4). O0f the phthalate
esters, DEHP was detected in one sample and diethylphthalate was detected
in three samples. Except for the detection of diethylphthalate at 8,200
ug/kg (SE-7, located along Aero Drive), the detected concentrations were in

the range attributable to laboratory contamination.
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PAHs wvere detected in several of the sediment samples at concentrations
below 10,000 ug/kg--mainly in the ditches located along the roadways. PAls
that were detected include acenaphthene, anthracene, benzo(a)anthracene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, benzo(g,h,i)-
perylene, chrysene, fluoranthene, fluorene, indeno(1,2,3-cd)pyrene,
napthalene, phenanathrene, and pyrene. Thus, the concentrations of PAHs
detected in many of these samples may be attributable to roadway run-off
rather than to the landfill. For the most part, the concentrations of PAHs
detected were all below background and all were below typical concen-
trations found in urban environments. However, fly ash was used as a cover
material for the landfill, therefore it is possible that the ditches
contain PAHs, in part, from landfill runoff. Many of these PAHs were also

detected in drums, soil, leachate seeps, and sediments.

Three pesticides were detected in the sediment samples: beta-BHC, gamma
chlordane and DDT. The concentrations detected were within typical values
found in sediments in the United States. These three pesticides vere also

found in the seep sediment samples and other site media.

Silver and thallium were not detected in any of the sediment samples.
Selenium was detected in only two samples within the sample quantitation
limit. All other inorganics were found in at least one, if not more than
one, sample at a concentration greater than background levels. The
greatest number and the highest concentration of inorganics were found in
sediment samples SE-3, SE-7, SE-15 and SE-17. SE-17 was the one sediment
sample collected from an onsite wetlands within Area C. Station SE-3 is in
the intermittent stream crossing Area A, SE-7 is the station located
farthest west in the northern Aero Drive ditch, and SE-15 is the station

located within the southern Aero Drive ditch.

Aero Lake: Surface Water. DEHP was the only organic detected (detected

once) in the three surface water samples collected from Aero Lake. The
concentration of DEHP detected in the one sample (22 ug/l) was below the
quantification limits and its detection is most likely attributable to
laboratory and/or field contamination because the detect was just slightly

above the highest concentration found in the blanks. No volatiles, other
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semivolatiles, pesticides or PCBs were detected in the surface water

samples.

Only barium, mercury, potassium, and cadmium were detected above background
levels. WVith the exception of cadmium, these inorganics were detected at
levels above background in all three samples (i.e., mercury and barium were
not found in any of the background samples). Cadmium was detected in SVW-13
at 4.7 ug/l. Mercury was detected in all three samples at 0.25 in SVW-11
and 12 to 0.42 ug/l in SW-13.

No organic constituents were detected in the surface wvater of Aero Lake
that exceeded ARARs (Table 4-14).

Mercury was the only inorganic constituent detected in the surface water
that exceeded ARARs and was detected at all three of the sampling locations
in the lake.

Sediments. Acetone was detected in two of the sediment samples,
2_butanone was detected in one sediment sample, and methylene chloride was
detected in all three sediment samples collected from Aero Lake.
Semivolatiles, pesticides and PCBs were not detected in any of the sediment

samples.

Methylene chloride was detected at concentrations equal to those found in
the trip and laboratory blanks. Although the one detect of acetone at 360
ug/kg is higher than what would typically be attributable to laboratory or
field contamination, it should be noted that acetone is produced naturally.
2-Butanone is often present when acetone is detected in high
concentrations. This compound can be a contaminant of acetone and could
possibly be present as a laboratory/field contaminant. 2-Butanone was
detected in one off site soil boring location, in four ruptured drums and
in three of the buried drums. Currently, it cannot be determined if the
the detection of acetone and 2-butanone is related to contamination of the
lake by the landfill, to laboratory/field contamination, or to natural
sources (acetone alone).
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The compound 2,3,7,8-TCDD was not detected in the surface water sediment
sample of Aero Lake (samples SE-11-01, SE-12-01, and SE—13—01)} All data

vere qualified for the reasons presented previously (Table 4-12).

Because of the difference in the depth of the ditches and intermittent
streams to Aero lake, the inorganics detected in the background samples may
not necessarily be representative of those that could be present in Aero
Lake (e.g., soil types are not the same at these depths). It should be
noted that mercury was not detected in any of the three sediment samples
collected from Aero Lake even though this metal was found in all of the
surface water samples (sample quantitation limits of 0.13 to 0.27 ug/kg).
Antimony, selenium, silver, cyanide, and thallium were also not detected in
any of the samples. All of the other inorganic constituents, except for
beryllium, calcium, copper, lead, and zinc were found at levels above
background in SE-13.

Except for the sample collected from the middle of the lake (SE-13), most
of the inorganics were detected below or equal to background levels. The
highest concentrations of aluminum, arsenic, barium, cadmium, chromium,

cobalt, lead, manganese, nickel, vanadium and zinc were found at SE-13.

Ellicott Creek: Surface Water. No organics were detected in the one

surface vater sample collected from Ellicott Creek. Twelve metals,
however, were detected in the Ellicott Creek surface water sample. Six
metals (aluminum, cadmium, calcium, iron, potassium, and zinc) vere
detected at concentrations above those found in the background samples.
However, only cadmium was detected at a level over two times background.
It is noted that the background samples may not necessarily be
representative of the background in Ellicott Creek due to the extensive
discharge of water from the quarry pits located east of the landfill into
Ellicott Creek.

Chlorobenzene, 1,2-dichlorobenzene, 1,2-dichloroethene, and 2,4-dimethyl-
phenol were detected in the surface water sample collected from the ditch
adjacent to the railroad tracks that feeds into Ellicott Creek.
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Chlorobenzene was the only organic constituent detected at surface water
sample station SW-05, adjoining Ellicott Creek, at concentrations that
exceeded ARARs (Table 4-15).

Station SW-05 revealed iron, lead, and zinc at concentrations exceeding
ARARs. Sample station SW-08 revealed similiar constituents exceeding

ARARs. These included iron and zinec, as well as aluminum and cadmium.

Ellicott Creek: Sediment. Three sediment samples were collected from

Ellicott Creek and one from the ditch adjacent to the railroad tracks that
feeds into Ellicott Creek. Acetone was detected in two of the samples and
methylene chloride was detected in three of these samples. The concen-
trations of acetone and methylene chloride were at levels that are
typically attributable to laboratory or field contamination. Three PAHs
(benzo(b)fluoranthene, fluoranthene, and pyrene) vere detected at
concentrations below background and within the range typically found in the
urban environment. Diethylphthalate was detected in the drainage ditch

sample at 490 ug/kg.

No pesticides or PCBs were detected in two of the sediment samples
collected from Ellicott Creek. The entire analysis was rejected in the
third sediment sample (SE-8) collected from Ellicott Creek. Beta-BHC was
detected at 34 ug/kg in the drainage ditch samples (SE-3).

The compound 2,3,7,8-TCDD vas not detected in the sediment samples of
Ellicott Creek (samples SE-05-01 and SE-08-01). Data were qualified due to
the reasons mentioned previously (Table 4-12).

The sediment samples collected at SE-18 and SE-19 typically had the higher
concentrations of inorganics than sample SE-8. Concentrations of calcium,
magnesium, manganese, potassium, and sodium were substantially higher in
SE-5. Selenium, silver, thallium and cyanide were not detected in any of
the sediment samples. While iron, mercury, and potassium were found in
excess of background in all of the samples, aluminum, barium, beryllium,
chromium, cobalt, copper, magnesium, manganese, nickel, sodium and vanadium
vere detected in excess of the background concentrations in only one or two

samples.
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4.4 SUMMARY

The nature and extent of contamination is presented in three ways: through
dot plots of contaminant concentrations per media across the site; through
a tabular presentation of concentration ranges of contaminant groups by
media across the site; and through a narrative presentation of contaminant
distribution by media across the site. Concentrations of organic and
inorganic constituents were compared to background levels or regulatory
standards to develop the various data presentations. Tables 4-16 and 4-17
provide an overview of the frequency at vhich organic and inorganic
constituents detected at the site exceed baseline quality. Table 4-18 and
4-19 provide a summary of the frequency at which organic and inorganic

constituents detected at the site exceed ARARs.

Although acetone and methylene chloride were detected in several of the
sample media, it is uncertain whether or not their presence is due to
laboratory/field contamination. The following summarizes the findings of

the sampling activities conducted during the remedial investigation.

The materials found in the drums and soil samples do not reflect any
significant pattern in vaste disposal practices or source material. No
drums were observed in Area A. However, drums were observed at and below
the surface of the landfill in areas B and C. The majority of drums vere

observed in Area B.

Analysis of the waste drummed material indicates that a vide variety of
organic compounds were disposed of at the landfill. Elevated levels of
volatile organics, primarily a variety of aromatic and chlorinated
aliphatic hydrocarbons were observed in the waste samples. In addition, a
vide variety of semi-volatile organic compounds were detected in the drums.
These principally include phenols and dibenzofuran. Pesticides, PCBs,
phthalates and PAHs were also detected at elevated concentrations in a
portion of the drums. Almost all of the inorganics analyzed for were found
at concentrations in excess of background soil sample levels. The
concentrations of barium, cadmium, chromium, cobalt, copper, iron, lead,

nickel, silver, sodium, and zinc exceeded background concentrations most
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Media

Drainage
Ditch/
Constituent Groundwater| Leachate Int;::;t:nt Aero Lake |Ellicott Creek
83|54 3 |3%| 8 |2%| 8 |a%| &

Aluminum @) = Ol ® O|0O = |®
Antimony @ 0l Qg O|0O|le@|O |0 |0 |0
Arsenic Q 0|0 ORN®; H OO0 |0 |0
Barium = 0|0 EE 8 @ O 0 |e
Beryllium D 0|0 Ole |O O |0 |e
Cadmium = OO0 = O 0= |0
Calcium O Z E &€ O 0O & O
Chromium = @ B OO0 |0 @
Cobalt = @ B ONEORIONE |
Copper 3 O B O | O |e O
Iron ® Ole B |®
Lead = B O |O O
Magnesium @) DI0O | @ O
Manganese - B O |O O
Mercury O E &8 O e
Nickel - | O O &
Potassium O i @ © O
Selenium @) Ol |0 |0 O
Silver O OREONIORE®) O
Sodium = ORIOREORI®) O
Thallium @) OI0|0 |0 O
Vanadium O OB | O |e O
Zinc = B E|O|O|8)|O
Cyanide D O G OO0 |0 |0

O Constituent detected in iess than 1/3 of the samples above baseline

@ Constituent detected at a frequency of 1/3 to 2/3 above baseline

% Constituent detected at a frequency greater than 2/3 above baseline

D Constituent detected above twice baseline levels in one or more samples

Table 4-16

environmental engineers, scienlisls,
planners & management consultants

Summary of Inorganic Constituents

Detected at the Site Above Baseline Quality

Pfoh! Brothers Landfill, Cheektowaga, New York




Media
Drainage
Ditch/
Intermittent
Constituent Groundwater Laacha:e Streanl Aero La.lfe Ellicott Cr:ek
e | | B|E|8s|E|8s|f|8s|E|B5|¢
SEE R Rt LR Rt R AR REELR
Aromatics EQOQOOOOOOO
Halgenaees |O|O|O|0O|0|O|O|0O|0O|O|O|O
(w/o methylene
chloride)
Methyl
c:lm,‘i"d?e BB O|0O|0O|®/ Ol O ©® 0 |©
Ket /
Ketones™° |0|0|0|0|0|0|0|0|0 |00 O
Eceione 0O e O 00000 00
Phenols BIOQO0 oOl0Oj0O|0O|0|00]|0|0
dibenzofuran =iolNcRECRICRIC RECRECRECANCRICARS.
rogends |0 O|O|O|O|0|0O|0O|0 0|00
phthalate OB e ® 000|000 |0|0|0
esters
PAHs OO 00O B O O|O0O|0|0
Pesticide 0|00l 00|0|0|0|010|0 |0
PCBs o|o|jolo|og|oj]0ojo00|010

O Constituent detected in less than 1/3 of the samples above baseline
Q Constituent detected at a frequency of 1/3 to 2/3 above baseline
€@ Constituent detected at a frequency greater than 2/3 above bassline

At least one constituent in the group was found in one sample at a significant concentration as
defined below:

« all groups in soil except PCBs/pesticides = 10,000 mg/kg

« PCBs and pesticides in soil = 1000 mg/kg

« all constituent groups in water = 100 mg/kg

* Mathylene chloride was detected at significant concentrations at a low frequency.

Table 4-17

ik E% Summary of Organic Constituents
Detected at the Site Above Baseline Quality

Piohl Brothers Landfill, Cheeklowaga, New York

environmental engineers, scientists,
planners & management consultants




Media

Drainage
Ditch/
intermittent

Organic Groundwater| Leachate Stream Ae
Constituent

d
E
g
8
=4
(2]
g

Surface
Water
Surface
Water
Surface
Water

Benzene

Chlorobenzene

Trans 1,2-Dichloroethene
1,1-Dichloroethene

@) QO | Bedrock
O O O Seeps
©

1,1-Dichloroethane
1,1,1-Trichloroethane
Toluene
Xylenes
Phenol
1,4 Dichlorobenzene
1,2 Dichlorobenzene
Bis (2-ethylhexyl)
phthalate
Butylbenzylphthalate
Di-n-octylphthalate
Aldrin O
Dieldrin
Endrin
4-4'- DDD
Arochlor - 1232 O
Benzo (a) anthracence

OO, OOOOOOOOO O O | shallow
O00O0

Chrysene
Benzo (b) fluoranthene

O0O0O0O0 OO0O0O0

Benzo (a) pyrene

O Constituent detected in less than 1/3 of the samples above ARARs

G Constituent detected at a frequency greater than 2/3 above ARARs

Table 4-18

Summary of Organic Contaminants Exceeding ARARs

environmental engineers, scientists,
planners & management consultants

Piohl Brothers Landfill, Cheektowaga, New York




Media
Drainage
Ditchv
tnorganic Groundwater| Leachate lnt;:glat:nt Aero Lake |Ellicott Creek
Constituent g ; ] 85 gs 8§
Aluminum _ -
Antimony o0
Arsenic
Barium O O
Beryllium O
Cadmium @) @ @ @
Calcium
Chromium OO O
Cobalt
Copper O ©
iron e e = e @
Lead O & &
Magnesium e O [ ]
Manganese @ O @
Mercury @) O O =]
Nickel
Potassium
Selenium O
Silver
Sodium e ©
Thallium
Vanadium
Zinc (= @
Cyanide

O Constituent detected in less than 1/3 of the samples above ARARs
G Constituent detected at a frequency of 1/3 to 2/3 above ARARs
@ Constituent detected at a frequency greater than 2/3 above ARARs

Table 4-19

Summary of Inorganic Constituents Exceeding ARARs

environmental engineers, scientists,
planners & management consullants

Pfoh! Brothers Landfill, Cheektowaga, New York




frequently. Arsenic, mercury, and vanadium were also observed in many

samples well above background concentrations.

The compound 2,3,7,8-TCDD was detected at qualified concentrations ranging
from 100 to 370 ppb in the drum and soils samples collected during the test
pit investigation. 'Of the 18 samples tested, 50% of the samples revealed
the presence of this compound. No pattern of contamination was observed in
either area B or C. Data on six samples were rejected during data
validation because of non-compliance with QA/QC protocol. However, the
analytical results for these samples are reported, with an explanation
provided for their inclusion.

Rubber-like polymer disks were evidenced over most of the landfill surface.
Data on the one disk selected for 2,3,7,8-TCDD analysis were rejected
during data validation because of non-compliance with QA/QC protocol,
hovever, it is likely that the sample did not contain this compound.

The detection of only small amounts of a few organic compounds throughout
Area A indicates that Area A is not a major source of organic
contamination. However, many of the same organic compounds detected in the
drums were also present in the soil samples in areas B and C. In some
cases, the organic compounds present in the drums were detected at higher
concentrations in the soil samples. Most of the inorganics detected in the
soil samples from areas B and C exceeded background in one or more samples.
In some cases, more inorganic constituents were found at greater
concentrations in areas B and C than in samples from Area A. Several of
the inorganics were detected at higher concentrations in the soil samples

as opposed to the drum samples.

NYSDEC and NYSDOH have reported that the radiological analysis of soils and
other objects indicate that a large majority of the elevated gamma readings
are in areas of only a few square feet, indicating the presence of discrete
materials. The large variations in radionuclide conentrations present at
the site suggested that while there are areas of higher soil activity, it
is not uniformly spread throughout the area.
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Organic compounds detected in the drums and soil samples wvere also
detected, for the most part, in the unconsolidated ground water aquifer,
including: halogenated hydrocarbons, aromatics, phenols, dibenzofuran, and
several phthalates and PAHs. In addition, one pesticide and PCB isomer was
detected in one and two samples, respectively. Many inorganic constituents
vere detected above background concentrations and several, including
antimony, barium, cadmium, chromium, copper, iron, lead, magnesium,
manganese, mercury, and sodium were detected above ground water quality
standards. In addition, common landfill leachate inorganic parameters were

found to be elevated above background.

Several organic constituents exceeded ARARs in the shallow aquifer. These
included aromatics, halogenated hydrocarbons, phenol, phthalates and the
PCB arochlor-1232.

Iron, magnesium, manganese, and sodium exceeded ARARs most frequently,

followed by antimony, barium, cadmium, chromium, copper, lead, and mercury.

The bedrock aquifer revealed the presence of several organic contaminants
including aromatics, halogenated hydrocarbons, phenol, a pesticide and
phthalate ester. Vith the exception of the phthalate ester, the remaining

organic constituents exceeded ARARs in some of the wells.

Inorganics that were detected at levels above baseline in approximatly 50
percent of the bedrock wells include aluminum, calcium, iron, nickel, and
potassium. In addition, antimony, chromium, sodium and vanadium were
detected at concentrations greater than two times baseline but in fewer

samples.

Iron, sodium, antimony and chromium concentrations in some of the bedrock
wells exceeded ARARs.

The leachate seep samples revealed organic contamination similar to that
found in the drum, soil, and shallow ground water samples. The organic
compounds classes primarily include halogenated hydrocarbons, aromatics,

phenols, dibenzofuran, PAHs, and phthalates. The concentrations of the
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phthalates vere indicative of field/laboratory contamination. Several
pesticides that were found in one or more of the other media were also
detected in the leachate seep samples. Except for dieldrin, the pesticides
detected in the leachate seep samples were not detected in the
corresponding sediment samples. All of the inorganic constituents analyzed
vere detected significantly above baseline levels with the exception of
antimony, thallium, and selenium. Suspended solids present in these
samples may be contributing significantly to the elevated metals

concentrations found in these samples.

Several groups of organic constituents exceeded ARARs, including aromatics,
a halogenated hydrocarbon and phthalate, phenol, pesticides, and PAHs.
Magnesium. manganese, and sodium exceeded ARARs most frequently. Cadmium,
copper, iron, lead and zinc exceeded ARARs at slightly lower fregencies,

followed by barium, mercury, selenium, chromium and beryllium.

Three volatile organic compounds (methylene chloride, acetone, and
chlorobenzene) were detected in the leachate seep sediments. Of these,
only chlorobenzene was detected in the leachate seep samples. Other
organic compounds detected in the seep sediments include various PAHs,
dibenzofuran, two phthalates esters, five pesticides, and PCB isomers, all
of which were either detected in the drum or soil samples. Fly ash that
was used as cover material during the landfill operation may be the source
of PAHs. All of the inorganics were detected above background levels in
one or more samples except for antimony. The locations of the samples
wvhere the highest concentration of specific inorganic constituents vere
detected are in very different sections of the site, indicating widespread
and varied contamination by metals.

Lov levels (relative to the seep samples) of two volatiles and one
semivolatile were detected in a limited number of drainage
ditch/intermittent streams surface water samples, including acetone,
1,2-dichlorobenzene, and di-n-octyl phthalate. None of the organics were

detected at concentrations exceeding ARARs.

Iron exceeded ARARs most frequently in the surface water drainage ditches;

cadmium and mercury also exceeded ARARs, only to a lesser degree.
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Except for antimony, chromium, selenium, silver, thallium, and cyanide,
wvhich were not detected, the remaining inorganics were detected in at least

one sample above background levels.

As with acetone in the drainage ditches/intermittent stream surface water
samples, acetone and methylene chloride were, in general, detected in the
corresponding sediments at levels that were similar to those in the trip
and/or method blanks and would be attributable to either laboratory or
field contamination. Dibenzofuran and a phthalate ester were also
detected. Various PAHs were detected primarily in the ditches along the
roadways. Three pesticides were detected that were also found in the seep
sediment samples and other site media. All inorganics except for silver,
thallium, and selenium were detected above background in at least one

sample.

Only one organic compound, bis(2-ethylhexyl)phthalate, was detected in
surface water samples from Aero Lake at concentrations that could be
attributable to laboratory and/or field contamination. Except for barium,
mercury, potassium, and cadmium, inorganics wvere either not detected or
vere not detected above background. Mercury was the only constituent

(either organic or inorganic) in the surface water that exceeded ARARs.

Acetone, 2-butanone, and methylene chloride were the only organics detected
in the sediment samples collected from Aero Lake. Except for the sample
collected from the middle of the lake, most of the inorganics were detected
below or equal to background levels. All of the inorganic constituents,
except for beryllium, calcium, copper, lead, and zinc were found at levels

above background in this sample.

No organics were detected in the one surface water sample collected from
Ellicott Creek. However, chlorobenzene, 1,2-dichlorobenzene,
1,2-dichloroethene, and 2,4-dimethylphenol were detected in the drainage
ditch that feeds Ellicott Creek. Seven metals (aluminum, cadmium, calcium,
jron, lead, potassium, and zinc) vere detected at concentrations above

those found in the background samples.
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Chlorobenzene was the only organic constituent detected in the surface
vater of a tributary to Ellicott Creek at a concentration exceeding ARARs.
Iron and zinc exceeded ARARs most frequently. Aluminum, cadmium, and lead

also frequently exceeded ARARs.

Both acetone and methylene chloride were detected in the sediments of
Ellicott Creek. The concentration of these compounds, however, were at
levels that are typically attributable to laboratory/field contamination.
Three PAHs were detected in concentrations below background and within
those typically found in urban environments. Diethyphthalate and beta-BHC
vere detected in the drainage ditch sample only. A wide variety of
inorganic constituents were detected in the sediments that exceeded

background levels.

No 2,3,7,8-TCDD was detected in the shallow or deep ground water welis,
leachate seep sediments, or surface water sediment samples. It should be
noted, however, that these data were qualified during the data validation
process due to non-compliant initial and continuing calibration, low
surrogate recoveries, and/or the ending column performance check was
outside of 12 hours. Data for the background sample (SE-01) does not
rigorously support the non-detect results reported, although it is likely
that 2,3,7,8-TCDD is not present.

(LL9/8)DG

4-90



% ¢
il

i

g @
iy




5.0 CONCEPTUAL MODEL OF CONTAMINANT TRANSPORT

The following section provides further discussion on the major
contaminants detected in the various media, potential sources, the
mechanisms of contaminant transport (i.e., air, leachate, overland
runoff and ground water) and the factors affecting contaminant
migration (i.e., hydrogeology, solubility in water, and sorption onto
soils, etc.). A more detailed discussion of contaminant fate and
transport, in particular with respect to persistence and toxicity, as
well as routes of migration and potential/impacted receptors, is
presented in the supplemental document to this report entitled,
Baseline Human Health Risk Assessment -for the Pfohl Brothers Landfill.

In developing a conceptual model of contaminant transport, it is
essential to begin with a full understanding of the regional and local
hydrogeology. This information is then used in conjunction with the
analytical data and physical/chemical properties of the individual

compounds to determine the likely pathvays of contaminant migration.

5.1 REGIONAL HYDROGEOLOGY

The regional hydrostratigraphy consists of a thin veneer of
unconsolidated glacial sediments that mantle the underlying carbonate
aquifers. The glacial sediments have low transmissivity and are not

conducive to water supply development.

The Onondaga Limestone is the uppermost bedrock formation, ranging in
thickness from 25 to 110 feet in eastern Erie County.’ Depending on
the thickness of the limestone, transmissivity values range from 40 to
3,342 square feet a day (LaSala, 1968). Because of its relatively low
concentration of total dissolved solids, the Onondaga aquifer is
preferred over the underlying formations as a water supply (Staubitz
and Miller, 1987).
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Underlying the Onondaga Limestone, in places, are the Bertie and Akron
Dolomites. The dolomites have a relatively low vertical hydraulic
conductivity and therefore, form a leaky confining bed over the
Camillus Shale. Their combined thicknesses vary from O to
approximately 63 feet (Staubitz and Miller, 1987).

The Camillus Shale is the most transmissive of the carbonate
formations. The transmissivity is enhanced because of gypsum
dissolution. As a result, the Camillus Shale is 2 to 3 times more
transmissive than the Onondaga Limestone and 8 to 30 times more
transmissive than the Bertie and Akron Dolomites (Staubitz and Miller,
1987). Transmissivities in the Camillus Shale are reported to range

between 935 and 9,358 square feet per day (LaSala, 1968).

Approximately 37 inches of precipitation a year is recorded at the
Buffalo International Airport, and approximately 6.3 inches of it
actually reaches the ground water (LaSala, 1968). The long-term
annual potential evapotranspiration rate in eastern Erie County is
approximately 25 inches. Subsequently, approximately 5.7 inches of
precipitation a year leaves the hydrologic system by surface water
runoff (Staubitz and Miller 1987).

Recharge to the unconsolidated glacial aquifer occurs primarily by
precipitation, and to a limited extent, by the discharge of quarry
pumping. The bedrock aquifer, on the other hand, is recharged by
various means. Recharge occurs when precipitation infiltrates into
the joints, fractures and solution openings that exist at, or near the
ground surface. Recharge to the bedrock aquifer also occurs by
vertical seepage from the overlying unconsolidated deposits (Staubitz
and Miller, 1987).

During periods of high evapotranspiration (late spring through early
fall), the water table declines below the level of the wetlands,
streams and lakes. During this period the surface waters serve as a

recharge area for the ground water (Miller and Staubitz, 1987).
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Conversely, during the wetter months, the water table rises and the
surface waters become discharge areas for the ground water (Staubitz
and Miller, 1987).

Surface water sinks or swallets, such as the one that exists near
Harris Hill, also contribute to the recharge of the bedrock aquifer,
with a minor component of recharge resulting from the discharge of

quarry pumping (Staubitz and Miller, 1987).

The position of the ground water divide between Ellicott Creek and the
Onondaga Escarpment is controlled by the surface water drainage
pattern and the elevation of the discharge points (figure 2-6).

Ground water flow south of the divide is predominantly south and
southwvestward eventually discharging into Ellicott Creek basin.

Ground water north of‘the divide flows north, emerging from spring
faces along the base of the Onondaga Escarpment, eventually
discharging into tributaries of Tonawanda Creek (Staubitz and Miller,
1987). The ultimate discharge point of ground water north and south

of the divide is west toward Lake Erie and the Niagara River.

5.2 LOCAL HYDROGEOLOGY

Recharge to the unconsolidated aquifer at the Pfohl Brothers landfill
is the result of infiltration by precipitation. A portion of the
precipitation leaves the site as runoff through drainage ditches. The
runoff eventually discharges into Ellicott Creek and Aero Lake. 1In
the summer months the landfill is covered with a dense, leafy
underbrush that promotes evapotranspiration. Figure 5-1 presents a

conceptual hydrogeologic model of the site.

Generally, horizontal ground water movement in the unconsolidated
aquifer is radial from the landfill. The potential vertical movement
of ground water is somewhat impeded by the presence of a discontinuous
clay layer. The shallow ground wvater discharges into Aero Lake and
Ellicott Creek. The leachate seeps that are evident around the

boundary of the landfill are topographic spring faces created when the
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water table rises, due to excessive precipitation, to an eievation
bove that of the land surface. These seeps feed many of the sites
drainage ditches, as well as Aero Lake and Ellicott Creek.

The shallow ground water flows vertically. A downward vertical
hydraulic gradient was evidenced in the southern portion of the site
indicating that there is a potential for the bedrock aquifer to be
recharged from the overlying unconsolidated aquifer. 1In contrast, an
upvard vertical hydraulic gradient vas observed in the northern
portion of the landfill suggesting that Aero Lake may serve as a

discharge point for both aquifers.

The potentiometric surface maps (Plates 7-9) indicate that ground
water movement in the bedrock aquifer is predominantly to the
south-southvest. Flow within the limestone is predominantly through
fractures and along bedding planes. Fracture density generally
decreases with depth, therefore, the greatest flux of ground water is
most likely to occur near the bedrock surface. The magnitude and
direction of flux is a function of the hydraulic gradient, fracture
frequency, orientation and aperture. Because of the increased
transmissivity in the Camillus Shale, a downward vertical gradient

also exists in the Onondaga aquifer (Staubitz and Miller, 1987).

Available information is inadequate to fully develop a hydrogeologic
conceptual model of the site. Specifically, additional information is
needed regarding the degree of hydraulic interconnection between the
two aquifers, as well as the degree of hydraulic connection throughout
the bedrock aquifer. In addition, better estimates of effective
porosity, saturated thickness and vertical permeability is necessary
in order to accurately determine ground water velocity and direction
in the bedrock aquifer. These data gaps will be addressed in Phase II

of the Remedial Investigation.

5.3 CONTAMINANT TRANSPORT MECHANISMS

The following section discusses the factors affecting the transport of

contaminants from the source through the various environmental media.
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These factors include the site hydrogeology and geochemistry, nature
of the source material, and relative mobility of the individual

chemical constituents.

Organic and inorganic compounds have been detected in the drummed and
uncontained wastes, subsurface soils, leachate seep and sediment
samples, surface water and sediment samples, and in the shallow and
bedrock ground water samples collected in and around the Pfohl
Brothers landfill. By viewing the entire landfill as the source of
contamination, there are five possible transport media by which
contaminants could be released from the site. These include soil,

air, surface water, ground vater, and waste.

The primary sources of contamination at the site are wastes deposited
within the landill through the dumping of liquid or solid materials,
wastes present in drums both within or at the surface of the landfill,
and wastes deposited at the landfill surface. The potential migration
of contaminants from the wastes can occur through several media and

mechanisms:

o To the atmosphere through the volatilization of organic
compounds or through the generation of dust from
contaminated soils or wastes via wind erosion or
mechanical disturbances of the soils or wastes.

o To the surrounding surface vater bodies through the discharge
of contaminated ground water and/or leachate or through
overland run-off.

o To the ground water through the percolation of rain water
through the soils. '
Certain organic compounds present on the surface of the landfill can
be expected to volatilize, depending on their specific chemical and
physical properties. Other chemicals will adsorb to soil particulates

and be transported into the air in the form of fugitive dust.

Precipitation, either through rain or snowv events, could result in
significant surface run-off of chemicals in surface soils either in
the dissolved phase or in the solid phase (i.e., compounds adsorbed to

sediments). According to individuals who were responsible for site
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operations, wastes deposited in the landfill wvere covered with
materials after the cell was filled. These cover materials included
such items as native soil and fly ash. Vastes in drums, debris and
other rubbish, as well as several piles of wastes are present at the
surface of the landfill. The distribution of contaminants at the
Pfohl Brothers site indicate that the surface soils may be a
significant source of contamination to other media via snow-melt and

rain water runoff.

The rain water and snowv-melt that infiltrate the surface of the
landfill can dissolve chemicals within the landfill while moving
through the soils and waste materials. This process generates a
liquid vaste referred to as leachate. Many of the chemical components
of leachate are common to all municipal landfills {(EFA 197/7). These
include sodium, potassium, calcium, magnesium, iron, manganese, and
ammonia. Other common constituents include chloride, sulfate,
phosphate, and bicarbonate. Since calcium and magnesium are natural
constituents of limestone and do not pose a threat to human health,
they will not be discussed further in this section. Compounds such as
synthetic organic chemicals and certain heavy metals, however, are not
typical of municipal landfill leachate and are most often associated

with other types of wastes.

Because an impermeable cap does not cover the Pfohl Brothers landfill,
rain water that infiltrates the landfill can carry contaminants
vertically into the ground water. Once in the ground water,
contaminants can flow horizontally along different paths. They may
flow downwards into the lower bedrock aquifer or downgradient and
offsite as shallow ground water, or they may flow downgradient and
reemerge at the ground surface as a leachate seep. These seeps feed
many of the drainage ditches along the boundary of the site, as well

as the surface waters of both Aero Lake and Ellicott Creek.
The discontinuous nature of the clay layer across the site allows

contaminants to migrate vertically and horizontally, relatively

unimpeded, into the underlying aquifer. Areas of the site where the
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clay layer was removed during landfilling operations, such as in the
northeastern section of Area B, provide a conduit for the contaminants

to migrate more rapidly into the bedrock aquifer.

There is evidence that organic and inorganic contaminants in the
vastes and soils of the landfill have reached the ground wvater.
Ground water from monitoring wells installed both on- and off-site
reveal contamination in both the shallow and deep aquifers, with more
contaminants detected in the shallow aquifer than in the bedrock
aquifer. These findings are consistent with the vertical hydraulic
gradients wvhich indicate that there is a downvard flow in some areas

and an upvards flow in other areas.

Historical records indicate that a wide variety of wastes were
allegedly dumped at the site. These include vaste paint and solvents,
degreasing solvents, PCBs, phenol tars, construction and demolition

debris, cyanides and plating sludges, and scrap metal (table 1-1).

Wastes apparently were not segregated during the landilling operation,
resulting in the heterogenous distribution of waste material over the
site. This would account for the somewhat random distribution of
contaminants detected in the onsite soils which, in turn, complicates
the identification of ground water contaminant plumes and the

subsequent develonment of remedial technologies.

5.3.1 Organic Contamination

Drummed Wastes and Soils

The organic compounds detected in the drums and soils of the site are
similar to the types of waste material allegedely disposed of at the
site. The most widespread and frequently detected organic
contaminants include phenols, aromatics (toluene, xzylenes,
chlorobenzene, and ethylbenzene), and polycyclic aromatic hydrocarbons
(i.e., dibenzofuran). Phthalates and polycyclic aromatic hydrocarbons
(PAHs) vere detected at relatively high frequencies (approximately

30% of the samples). Pesticides were detected at lov frequencies
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(approximately 10%). Halogenated hydrocarbons (i.e., chlofoethane,
di- and trichloroethanes) were detected less frequently (approximately
5-15% of the samples). Polychlorinated biphenyls (PCBs) were also

detected in approximately 5% of the drum and onsite soil samples.

Shallow Ground Water

The aromatics and chlorinated aliphatics have relatively high water
solubilities and low K__ values. The physiochemical properties of
these compounds would indicate that these chemicals are mobile and
would be expected to be present in the ground water. These compounds
were present in six of the shallow ground water wells and in two of

the deep wells.

Although the concentrations present in the ground water indicate that
contamination is continuing to occur, the overall concentrations in
most of the samples are low compared to the values found in several of
the subsurface soil samples and in the drum samples. This may
indicate that these chemicals are being bound to the soils or wastes,
infiltration and subsequent transport is limited, release from the
drums still has not occurred, or that sampling has not been performed

in the areas where contaminants have migrated.

Phenol and several low-molecular weight phenolic compounds were
detected in ground water samples from both the shallow and deep
aquifers. Most of the detections of these compounds in the ground
vater were along the eastern side of the landfill and to the southeast
of the landfill. This class of compounds would not be expected to be
adsorbed to the soils based on their K _ values. In saturated, deep
soil (containing no soil air and negligible soil organic carbon), a
much higher fraction is likely to be present in-the soil-water phase
and to be transported with flowing ground vater (U.S. Airforce, 1985).
Based on the concentrations found in the ground water, as compared to
the concentrations found in the subsurface soil and drum samples, only

limited contamination of the ground water by this group of compounds
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appears to have occurred. This may be due to the fact that the
phenolic compounds were disposed of as phenolic tars and that the
complexation of the tars may be significantly altering the sorption

properties, thereby rendering them less mobile.
The PCB Arochlor-1232 wvas detected in two wells installed in the
shallow aquifer. The pesticide endosulfan II and dibenzofuran were

also detected in one well each.

Bedrock Aquifer

In the deep aquifer, aldrin was detected once. These compounds are
typically not found in ground water due to their low water
solubilities and high K _ values. fovever, it is possible that these
compounds were transported to the ground water through decreased soil
adsorption and corresponding higher mobility arising from the presence
of organic solvents in infiltrating water. Although significantly
high concentrations of organic solvents were not detected in the
ground water samples where these compounds were found, significant
levels of chlorinated solvents (1,1,1-trichloroethane and chlorobenzene)
vere detected in two of the wells. However, chlorinated solvents were
not generally detected in the soil borings, or wells within the
unconsolidated or bedrock aquifer. Therefore, the transport of

contaminants that have a low water solubility should be limited.

Leachate Seeps and Sediments

Aromatics (i.e., benzene and chlorobenzene) were most frequently
detected (approximately 25%) in the leachate seep samples. One
chlorinated benzene (1,4-dichlorobenzene) and a halogenated hydrocarbon
(1,1-dichloroethane) were detected at slightly lower frequencies
(approximately 15%). The halogenated hydrocarbons chloroethane, and
1,2-dichloroethene, and the aromatic 1,2-dichlorobenzene, were detected
even less frequently (approximately 10%) in the samples;

trichloroethene, and ethylbenzene were detected only once.
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Phenols and dibenzofuran were also detected in the seep sahples at
relatively low frequencies (approximately 10%). Several pesticides,
including dieldrin, endosulfan II, and aldrin were detected in 10% to
20% of the samples, while DDD and endrin were detected only once.

The leachate sediments revealed similar organic contamination as that
found in other media of the site, principally chlorobenzene,

dibenzofuran and PCBs.

Surface Waters and Sediments

The chemical composition of the surface water in the drainage ditches
also revealed similar contamination as that found elsewhere on the site.
Again, both aromatics and halogenated hydrocarbon compounds wvere
detected in a smail percentage (i0-30%) of rhe samples. These compounds
included 1,2-dichlorobenzene, 1,2-dichloroethene, and chlorobenzene.
Phenolic compounds were also detected in one of the samples. As common
to all sample media, dibenzofuran vas detected once in the sediments of
the drainage ditches. The pesticide, beta-BHC was detected in
approximately 25% of the samples, vhile gamma-chlordane and DDT were

detected only once.

No organic constituents were detected in the surface waters of Aero Lake

or Ellicott Creek that were directly attributable to the landfill.

5.3.2 Inorganic Constituents

Drummed Wastes and Soils

The inorganic chemical composition of the drummed wastes and soils were
also similar to the types of wastes believed to have been disposed of in
the landfill. For example, the presence of chromium, lead, and nickel
at elevated concentrations in the drums and soil may result from the
deposition of plating sludges which are typically contaminated with
these metals. Elevated concentrations of lead in the drums and soils
may have been derived from the waste paints that were also believed to

have been disposed of at the site. Waste cyanide and mercury sweeping
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vere also believed to have been disposed of in the landfill. Both of
these metals were detected at elevated concentrations in the onsite

soils.

The inorganic consitituents detected in the drummed wastes and soils
that exceeding background concentrations most frequently included
aluminum, arsenic, barium, chromium, cobalt, copper, lead, nickel,

and zinc. Silver and cyanide were detected at concentrations above
background levels in a number of samples. Mercury exceeded background

concentrations in almost half of the samples.

Shallow Ground water

A wide range of inorganic constituents, in particular, aluminum,
arsenic, barium, and chromium were detected at concentrations exceeding
background levels in greater than 75% of the samples. Copper, mercury,
and cobalt exceeded background levels in at least 25% or more of the
samples. Nickel, zinc, and vanadium were also detected above background
concentrations in more than half of the samples. Silver and lead were
detected at concentrations exceeding background levels at slightly lower
frequencies (approximately 15-20%). Cyanide was detected above

background levels in one sample.

Bedrock Aquifer

The deep aquifer revealed several inorganic constituents at
concentrations exceeding background levels. Aluminum and chromium were
detected most frequently (at least 90% of the samples). Barium exceeded
background levels in more than 50% of the samples. These same
constituents were also elevated in both the soils and shallow ground
water samples. Approximately 50% of the samples exceeded background

levels for arsenic, cadmium, copper and nickel.

Leachate Seeps and Sediments

The leachate seep samples revealed a wide range of inorganic

constituents. Those most frequently detected and most often exceeding
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background levels included aluminum, barium, copper, lead and zine. For
the most part, these same inorganic constituents were detected in the
soil and shallow ground water samples at elevated concentrations. Less
frequently detected constituents at concentrations above background

levels include arsenic, cadmium, and vanadium (20-50% of the samples).

Leachate sediment samples also revealed the presence of a wide range of
inorganic constituents. Those constituents that most often exceeded
background levels included barium, lead, mercury, and zinc. Aluminum
and copper were detected in all the samples with concentrations most
often exceeding background levels. Arsenic, cadmium, chromium, nickel,
and silver were detected at concentrations exceeding background levels
in more than half of the samples. As with the leachate seeps, many of
the same constiituents were frequently detected at elevated

concentrations in media throughout the site.

Surface Waters and Sediments

The most frequently detected inorganics at concentrations

exceeding background levels in the surface water of the drainage ditches
wvere aluminum, barium, copper, lead and zinc. Other inorganics,
including arsenic and cadmium, also exceeded background levels in 30% to
50% of the samples, respectively. Nickel and vanadium concentrations
exceeded background concentrations less frequently (10% to 20% of the

samples).

The inorganic constituents most frequently detected in the sediments of
the drainage ditches and at concentrations exceeding background levels,
include aluminum, arsenic, barium, cadmium, chromium, cobalt, copper,
lead, nickel, vanadium and zinc. Both antimony and mercury exceeded
background concentrations in approximately 45% to 65% of the samples,

respectively.

In the surface water of Aero Lake, most inorganic constituents were not
detected above background concentrations, with the exception of mercury
and barium, which were detected most frequently at concentrations

exceeding background levels. Since both constituents were detected in
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many of the onsite sampling media, their presence in the lake suggests
contamination from the landfill. For the most part, the inorganic
constituents detected in the sediment samples of the lake were below
background concentrations. One sample near the center of the lake,
hovever, revealed a wider range of inorganic constituents. Additional
samples are necessary for determining the source of inorganic
contamination. It is likely that the elevated concentrations of
inorganics constituents are, at least in part, derived from the
landfill.

Four metals (aluminum, cadmium, calcium, and zinc) were detected in the
surface waters of Ellicott Creek at concentrations above those found in
the background samples. Several metals were also detected in the
cediments of the cresk (aluminum, barium, copper, beryllium, chromium,
cobalt, mercury, nickel and vanadium) at concentrations considerably
above background levels. These above-background concentrations,
however, were not found consistently in the samples collected from the
creek. Additional background samples are necessary before a
determination can be made as to whether or not contamination from the

landfill is impacting the creek.

5.4 CONTAMINANT FATE AND TRANSPORT

It is difficult to predict the migration of contaminants from the
landfill because of its large size and the heterogenous nature of the
drummed and uncontained vastes. To date, the remedial investigation has
focused primarily on the landfill itself and the immediate area

surrounding the site.

Predicting the fate and transport of contaminants from the landfill to
the surrounding area requires that the field investigations be expanded
to areas further from the source. Additional ground water and surface
vater data are required offsite before a better understanding of the

nature and extent of contamination can be gained.

A simple screening model (appendix 0) was developed to predict the

mobility of chemicals within the landfill and their subsequent migration
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offsite. The application of this model, however, is best suited to
evaluate relative mobilities of solutes as they are being transported
awvay from the source areas. Within the source areas, factors relating
to the times of waste disposal, nature of wastes, and general site

heterogeneity are perhaps more important.
The application of a chemical mobility model at this point in the
investigation would be premature since additional data are needed to

fully define the nature and extent of contamination at the site.

Organic Contaminants

There are many factors that affect the mobility of organic compounds,
including density, viscosity, and the tendency to adsorb to soil. COther
factors affecting mobility include the relative persistence of the
compound, transport pathways (i.e., Non-Aqueous Phase Liquid (NAPL)
movement, vapor transport, and the attachment to mobile colloidal
particles), time of release to the environment, and the ground wvater

flow regime.

Inorganic Constituents

Because of the mix of soils and fill that comprise the bulk of the
source materials at the landfill, the conventional estimates of soil
sorption and moisture parameters, both of which are used in predicting

the fate and transport of inorganic constituents, may not apply.

The natural chemistry of the aquifers at the site play a major role in
the movement of inorganics. The limestone that makes up the deep
aquifer is strongly ionic. Complexing of metals is an ongoing process
that is difficult to predict in such an environment. The shallow
aquifer, on the other hand, is composed largely of fine sand, silt, clay
and till. Clay is also strongly ionic, affecting the transport of
inorganic contaminants. Furthermore, since the parent material of the
till is, in part, derived from the limestone bedrock below, it, too, is

strongly ionic.
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The pH of the ground water also plays a role in the movemeﬁt of
inorganic contaminants. For the most part, ground water samples from
the shallow aquifer were slightly alkaline (pH ranging from 7.04 to
7.99). Only three samples from the shallow aquifer were slightly
acidic, with pH values ranging from 6.92 to 6.98. Ground water samples
from the bedrock aquifer revealed a wider range of pH values (7.02 to
9.2). The general alkaline condition of the ground water samples
suggests that metals would tend to precipitate out, rather than remain
in solution, thereby impeding their movement through the ground water

system.

The many factors affecting the fate and transport of contaminants must
be considered when developing a conceptual model of the site. Howvever,
this can cnly be accomplished after suffient data have been collectied
and a better understanding of the nature and extent of contamination has
been gained. A refined conceptual model of contaminant transport will

be developed after completion of the Phase II remedial investigation.

5.5 SUMMARY

In summary, there is evidence that the drums and soils in the landfill
represent a source of organic and inorganic contamination to the shallow
and deep aquifers, as well as the drainage ditches that surround the
site. The most frequently detected organic and inorganic compounds
across the site are similar to the types of waste material allegedly
disposed of at the site. The most widespread and frequently detected
organic contaminants include phenols, aromatics (toluene, xylenes, and
chlorobenzene), and polycyclic aromatic hydrocarbons (dibenzofuran).
Halogenated hydrocarbons (i.e., chlorinated solvents) and
polychlorinated biphenyls (PCBs) were also detected, but at lower
frequencies. There is widespread contamination by inorganics. The most
frequently detected inorganics include aluminum. barium, cadmium, lead,
and zinc. Arsenic, chromium, copper, nickel. vanadium, and mercury were
also detected at concentrations exceeding background levels in many of

the sample media.
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Vastes apparently were not segregated during the landfilling operation,
resulting in the heterogenous distribution of waste material over the
site. This would account for the somevhat random distribution of
contaminants detected in the onsite soils which, in turn, complicate the
identfication of ground vater contaminant plumes and the subsequent

development of remedial technologies.

Typical mechanisms of contaminant transport include volatilization
and/or airborn dust, discharge of contaminated ground water and/or
leachate from the shallow ground water to adjacent surface wvaters,
overland runoff, and migration of contaminants from the soils and
shallow ground water to the underlying bedrock aquifer and potential

migration into the deeper bedrock offsite.

Although the concentrations in the ground water indicate that
contamination is continuing to occur, the overall concentrations in most
of the samples are low compared to the values found in several of the
subsurface soil and drum samples. This may indicate that these
contaminants are being bound. to the soils or wastes, infiltration and
subsequent transport is limited, precipitation and ground water flow is
diluting the concentration and carrying the contaminants offsite, that
the release of chemicals from the drums has not yet occurred, or that
sampling has not been performed in the areas where contaminants have

migrated.

The inorganic constituents detected at elevated levels in the surface
wvater and sediments of Aero Lake and Ellicott Creek are similar to those
found in various media throughout the site. It is likely that such
contamination is, at least in part, attributable to the landfill.
Additional data are needed in off-site areas (i.e., surface water and
ground water monitoring wells downgradient of ground vater flow) to
determine the full nature and extent of contamination, the mechanisms of

transport, and the need for offsite remediation.

(HA1/13)MP
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6.0 CONCLUSIONS

The Pfohl Brothers Landfill site is a source of hazardous substances, as
are the leachate seeps and sediments, and surface water and sediments.
There is evidence that hazardous substances are migrating offsite through
surface vater and the shallow aquifer. However, there does not appear to
be widespread contravention of ground water and surface water quality
standards offsite. Currently, Aero Lake and Ellicott Creek do not appear
to have been adversely impacted by ground water discharged from the
unconsclidated aquifer, potential discharges from the bedrock aquifer,
discharge from leachate seeps, surrrounding ditches and streams, or from

run-off or erosion of contaminated soils.

There is a potential that methylene chloride, acetone and 2-butanone may be
present in the sediment of Aero Lake. However, it is also possible that
these compounds represent false-positive detection by the laboratory and
are not present. Further sampling may be necessary to determine if these
compounds are actually present in the Aero Lake sediments. The PAHs that
vere detected in Ellicott Creek sediments were similar to those found in
the background sediment samples, as well as to anthropogenic levels in
rural areas. Therefore, the presence of PAHs did not appear to be related
to the site.

Mercury was detected in all three surface water samples from Aero Lake,
though it was not found in any of the sediment samples within the given
detection limits. Mercury was not detected in the one surface water sample
collected from Ellicott Creek; however, this compound was found in all
three sediment samples. Cadmium was detected in one surface wvater and two
sediment samples from Aero Lake and the one surface water sample from

Ellicott Creek and in two of the three sediment samples.
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There are three possible explanations as to the presence of mercury and

cadmium in these two surface water bodies:

1. Regional concentrations within the overburden, till, and bedrock.

2. Past waste disposal practices at the landfill

3. Atmospheric deposition from airborne sources including mercury
present at the surface of the fill.

The most probable source of mercury, and possibly of cadmium to these
surface wvater bodies is from atmospheric deposzition from the landfill
and/or other airborne sources. This is based on the conclusions of
Sorensen et al. (1990) and the fact that almost no other contaminants that
were present in the ground water, leachate seeps, and surrounding ditches
were found in these samples. It is noted that geologically, cadmium was
found above typical mean levels in soils from Buffalo and Tonawanda. Thus,
it is also is possible that cadmium may be present in the surface water

bodies due to natural geologic conditions within the area.

The one abnormal detect of copper in the Ellicott Creek sediment cannot be
readily explained. Currently it does not appear that the presence of
copper is related to the site because this metal was not found above
background concentrations in any other sediment samples collected from
Ellicott Creek and was found at significantly lower levels in the ditch
that feeds into Ellicott Creek, in surrounding leachate seeps and

sediments, and in soil samples collected from the site.
In the absence of source control remedies, (i.e. capping of the landfill

and intercepting the flow from the leachate seeps) contamination will

continue to migrate offsite.
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7.0 RECOMMENDATIONS

Sampling and analysis of various environmental media indicate that the
drums represent a continuing source of contamination, in addition to being
a physical hazard at the landfill. Drum clusters in the western portion of
Area B and the eastern portion of Area C should be considered for removal

or secured in order to prevent further discharge of hazardous chemicals.

Soil borings should be installed in Area A to provide a better
understanding as to the source of elevated inorganic constituents.
Historical records indicate that this portion of the landfill received
construction and demolition debris. There is no evidence that hazardous
substances were disposed of in this area. This requires further

investigation.

Several additional borings are needed to further define the western
and southvestern boundaries of Area C. Besides delineating the extent of
£fill material, the borings would provide additional information on the

depth to bedrock and thickness of the native soils.

Several exploratory borings should also be installed in the eastern portion
of Area C in order to obtain additional information on subsurface

conditions in this area of the landfill.

Long-term water level measurements should be collected in all monitoring
wells. Each round of measurements should include stage and lake level
measurements in Ellicott Creek and Aero Lake, respectively. A continuous
wvater level recorder should also be installed in a well cluster for an
extended period of time. This information would be useful for evaluating
the hydraulic connection between the aquifers, as well as the connection

between the aquifers and surface waters.
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Next, the hydraulic properties of the bedrock aquifer should be evaluated
through a long-term pump test. Three additional bedrock wells should be
installed in proximity to the existing bedrock well that is selected for

the long-term pumping test.

Additional nested monitoring wells should be installed at greater distances
from the landfill. The location and number of wells would be guided by the
results of the pumping test. These wells would provide additional

information on ground water movement and quality.

The final step in delineating the extent of contaminant migration would
include additional sampling of the surface water and sadiment in Aerc Lake
Ground water samples should also be collected from existing and proposed
monitoring wells and analyzed for Target Compound List (TCL) parameters, as

well as conventional parameters and dissolved metals.

These recommended activities are intended to achieve several goals: (1) to
delineate the extent of offsite contamination, (2) to better define the
aquifers’ hydraulic properties, and (3) to further refine the list of
onsite contaminants. The implementation of these activities should provid:
a better understanding of the nature and extent of contamination at the
Pfohl Brothers landfill site.

(PBLF5/13)MP
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