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Environmental Conservation

600 Delaware Avenue

Buffalo, NY 14202

Re: Buffalo Avenue Inactive
Waste Site #932080B

Dear Mr. Krajewski:

Please find herewith four copies of the Final Phase II
Investigation Report prepared by Dames & Moore for the New
York Power Authority's Buffalo Avenue Site located in Niagara
Falls, New York. As you requested, a fifth copy of the report
has been sent to Mr. Edward Perkins in DEC's Albany office.
Dames & Moore is also forwarding the Quality Assurance/Quality
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EXECUTIVE SUMMARY

The Buffalo Avenue site is located in Niagara County, Niagara Falls, New York
(Figure 1), bounded to the north by Buffalo Avenue, the south and east by the Robert
Moses Parkway, and to the west by the City of Niagara Falls drinking water treatment
plant (Figure 2). The site is currently owned by the New York Powef Authority
(NYPA).

Originally the Buffalo Avenue site was assembled from residential subparcels in
the mid-1950's. Several areas of the site had been occupied by small businesses.
Portions of the site were wetlands before filling with various types of material.
Between 1930 and the 1950's, the Buffalo Avenue site was filled with incinerator
residue and non-combustibles by the City of Niagara Falls. NYPA also used the site for
the disposal of clean fill produced as a result of construction of the Niagara River Ice

Canal. Between 1958 and 1963 NYPA used the site for storage of excavated soils from
conduit construction for the Niagara Power Project.

As part of a foundation related soil investigation in mid-1981, trichlorobenzene,
tetrachlorobenzene, and hexachlorobutadiene were detected in soil samples taken from
test borings on the Buffalo Avenue site. In the summer of 1982 and the spring of 1983,
the United States Geological Survey (USGS) undertook a sampling program of inactive
hazardous waste disposal sites adjaceni to the Niagara River. From soil borings taken
during their investigation, detectable amounts of inorganic constituents and organic
compounds were found on the Buffalo Avenue site.

In early 1983, a potential hazardous waste site preliminary assessment was
carried out as part of a cooperative program between the United States Environmental
Protection Agency (EPA) and the New York State Department of Environmental
Conservation (DEC). The preliminary assessment recommended that EPA take no
further action, but that DEC continue its sampling and monitoring program.

In 1985 a consent order from the DEC to NYPA regarding the initiation process of
a Phase Il Investigation of the Buffalo Avenue site was finalized. In late 1987, Dames &



Moore began and completed the field work involved in this investigation. The Phase |l
investigation consisted of seven discrete tasks:

. A geophysical survey to characterize subsurface stratigraphic conditions;

. An air monitoring program to evaluate the air quality on-site;

. Initiation of a shallow soil sampling program to define near surface
conditions;
. Installation of a two aquifer groundwater monitoring program to collect soil

and groundwater samples; and

° Development of monitoring wells to help ensure collection of representative
water quality samples;

. Slug testing of monitoring wells to measure aquifer response
characteristics.

. Sampling and analysis of soil and groundwater samples according to NYSDEC
protocols to delineate and identify the amount and extent of potential
subsurface contamination.

The results of field and laboratory testing of surficial soils and fill material
found that the EP Toxicity Limits for metals were occassionally exceeded. Low levels
(10 ung/kg to 1000 pg/kg range) of organic compounds are also present in surficial
soils, fill material and lake bed clay and till. These include primarily methylene
chloride, acetone, polynuclear aromatic hydrocarbons (PAHs) and insecticides.
Methylene chloride and acetone are common laboratory reagents and are present as a
result of analytical procedures. PAHs may be associated with the incinerator residues
disposed of at the site. Pesticides may be present due to on-site use or off-site

migration.

Ground water from the overburden aquifer contains metal concentrations in
excess of ambient water quality standards, solvents (methylene chloride and acetone)
and other organic compounds (phthalates and insecticides). In the bedrock aquifer,

2



metals exceeding ambient water quality standards have also been detected along with
methylene chloride, acetone and phthalates. The source for these constituents in the
overburden and bedrock aquifer is apparently not located at the site.

However, as described in Section 4.0, based on the results of EPA's Hazard
Ranking System calculation, this study concludes there is no demonstration that this site
presents an immediate hazard to the public or the environment.
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1.0 Purpose

The overall purpose of this Phase Il investigation is to provide NYPA with a
report which includes the site assessment, a Hazard Ranking System score, and a listing
of remedial action alternatives with associated cost information. The evaluation of the
site and its subsurface geology and hydrology was conducted through the installation and
sampling of a groundwater monitoring system. This system provided ground water and
soil data which was analyzed in order to assess potential on-site contamination. Through
interpretation of these data, a Hazardous Ranking System (HRS) score was developed.
The HRS score classified the site in terms of the potential level of hazardous
contamination. From these assessments, suggestions for remedial actions and their
estimated costs are reported to NYPA. ‘
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2.0 Scope of Work

A Phase | investigation of the Buffalo avenue site was carried out in early 1983
by NUS Corporation for the EPA. The intent of the investigation was to characterize the
potential for hazardous wastes on-site and to make recommendations for further EPA
action.

As reported in the Phase | investigation, (Reference 1) incinerator residue and
non-combustible wastes are present on the Buffalo Avenue site along with the potential
for unknown hazardous wastes. In response to these findings, a study plan was developed
by NYPA and approved by the New York State Department of Environmental Conservation
(DEC) which was divided into seven discrete tasks. The following tasks are listed and
described below as they occurred during the Phase |l investigation.

2.1 Geophysical Survey and Studies

A geophysical survey was performed to provide a preliminarily characterization
of subsurface stratigraphy and to help select the arrangement of actual boring locations.
The geophysical survey data (Appendix A) shows the thickness of the various
sedimentary units across the site and the depth to bedrock. The existing boring logs from
previous investigations were used to help correlate survey data to actual field conditions.

A 12-channel seismograph was used to conduct a seismic refraction survey at the
Buffalo Avenue site. The seismic refraction method utilizes an induced shock wave to
evaluate subsurface conditions. The shock waves move through the ground and are
affected by the medium through which they pass. Geophones laid out at pre-arranged
intervals on the surface detect the ground motion caused by the resultant wave. The
seismograph is linked up with each geophone and it measures the time (in milliseconds)
it takes for the resultant wave to reach each geophone. Analysis of the travel times and
distances collected at each seismic station provides seismic velocities and depth to
velocity interfaces.

This seismic technique was employed at twelve station locations selected in the
field. On average, one seismic station was located within a 300 foot by 300 foot area.
The information gathered from this spacing allowed a general mapping of subsurface
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conditions (thickness of fill and depth to rock). Results of seismic surveys are discussed
in Section 3.

2.2 Air Sampling

An air sampling program was implemented prior to and during the field program.
Before drilling, ambient air quality on and adjacent to the site was monitored. The
program included a total of twenty-one photoionization detector (HNu) readings along
the .perimeter and interior of the site. Two upwind and five downwind offsite
measurements were also taken.

Before the start of drilling at each well location, photoionization detector and
explosimeter readings were taken at upwind and downwind locations, approximately fifty
feet from the wells. Additionally, during drilling, split spoon samples and ambient
borehole air measurements were periodically taken. The results of all measurements,
including the date, time, and approximate location were recorded and the results are
discussed in Section 3.

2.3 Drilling and Monitoring Well Installation

A total of sixteen monitoring wells were installed at the Buffalo Avenue site.
Eight of the wells were installed to monitor shallow ground water in the fill and
permeable materials overlaying the clay and till (labeled "S" on Figure 6). The other
eight wells were installed to monitor water quality in the bedrock or sand below the clay
and till (labeled "D" on Figure 6).

The sixteen monitoring wells were drilled with hollow stem augers. The drill rig
and downhole drilling equipment were steam cleaned prior to entering the site. Between
each pair of monitoring wells and prior to leaving thé site, the drill rig and downhole
drilling equipment were subsequently steam cleaned.

The shallow and deep wells were installed in pairs, with each well installed
within thirty feet of the other. The location of each well pair or cluster was selected
following completion of the geophysical survey. The wells were positioned to monitor
possible ground water flow from adjacent properties, ground water discharge at the site
boundaries and in locations where significantly different subsurface conditions exist.

8



Soil samples taken were classified based on the Unified Soils Classification System by a
Dames & Moore geologist in the field.

2.3.1 Shallow Wells (Type A)

Eight shallow wells were installed on the Buffalo Avenue site. A typical general
construction schematic for the wells is shown in Figure 3. The shallow borings ranged
between nine and twenty-seven feet in depth, terminating approximately one foot into a
silty clay layer. A 4.25 inch inside diameter hollow stem auger was used to drill the
shallow boreholes.

The wells in each borehole were constructed of 2" P.V.C. riser pipe, with 0.010"
slotted screened. Each section of pipe was threaded, and no glue was used to join adjacéent
segments of the pipe. The well screens were approximately 10 feet in length extending
from the top of the silty clay layer upwards to approximately one foot above the water
table. The length of the screened interval was modified according to field conditions.

A silica sand pack was placed around the screened interval. Sand (#2 size) was
poured into the borehole to one foot above the top of the screen. The screens rest on up to
1.5 feet of sand. Above this, a bentonite pellet seal up to 2.5 feet in length was installed.
A cement-bentonite (7:1 ratio) grout seal was siowly poured into the borehole to the
surface. A 5 foot steel protective casing was pushed into the borehole until 2-3 feet
remained above ground level.

During drilling, continuous split spoon (2" [.D.) samples were taken in
accordance with ASTM Specification D-1586 and monitored for the presence of volatile
compounds with a photoionization detector. Representative samples not used for
laboratory testing have been retained and are available for inspection. A geotechnical
analysis of a composite soil sample at the proposed screened interval to measure grain
size, Atterburg limits and moisture content was performed for each well. Between
samples, the split spoons were cleaned with a phosphate free detergent followed by a tap
water rinse. '

After drilling, water level measurements were taken. Each well was then labeled
with its identification number welded to the top of the protective stand pipe. The wells



were secured with padlocks. The elevation of each monitoring well was surveyed
relative to a local USGS benchmark.

2.3.2 Deep Wells (Type B)

The eight deep monitoring wells were installed in fractured bedrock, in the
sandy/gravelly material immediately above the bedrock, if present, or in a combination
of these two zones. A general construction schematic for the wells is shown in Figure 4.
The wells are monitoring ground water in the zone from the sandy layer through the
fractured bedrock, to eight to ten feet below the top of bedrock. This fractured bedrock
zone is the first aquifer below the fill.

A 4.25 inch inside diameter hollow stem auger was used to advance the boring
from ground surface to the top of bedrock, while. continuous split spoon samples were
taken. The continuous split spoon samples were taken from the surface to the top of
bedrock in accordance with ASTM specifications.

Representative samples were retained from each split spoon, with selected
samples being sent to the subcontracted lab for analysis. Representative samples not
used in testing were retained and are available for inspection. Between sampling, the
split spoons were cleaned with a phosphate free detergent followed by a tap water rinse
between sampling.

The bedrock-soil interface was defined by auger refusal or blow counts greater
than or equal to 100 blows per six inch advance of the split spoon. When bedrock was
encountered, an NX bit and core barrel was used to advance the boring approximately 10
feet into bedrock. A pit was dug around the borehole to collect the coring and reaming
water which was flushed out of the borehole. This water was removed with a bucket and
placed in a 55 gallon drum. The borehole in the bedrock was then enlarged to
approximately 3-7/8 inches using a roller cone bit.

The wells were installed in general accordance with the following procedures and
as shown on Figure 4. A 2" PVC well was inserted into the borehole. The well included a
10 foot PVC well screen (0.010" slot) with threaded joints. The area surrounding the
screen was backfilled by pouring silicon (#2 size) sand to a depth approximately one
foot above the top of the screen. Then, a 1.5-2.5 foot layer of bentonite pellets was
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poured into the boring, as the augers were removed. Above the bentonite, a cement-
bentonite grout was poured into the borehole to seal the boring to ground surface. A 5
foot steel protective casing was pushed into the borehole unit 2-3 feet extended above
ground level.

After drilling, water level measurements were taken. Each well was then labeled
with its identification number welded to the top of the protective stand pipe. The wells
were secured with padlocks. The elevation of each monitoring well was surveyed, based
on a local USGS benchmark.

2.4 Well Development

After installation of the monitoring wells, water level measurements to the
nearest 0.10 ft. were made and recorded, and each well was developed by removing five
well volumes of water. Monitoring well pairs one through three were developed
manually by the surge blocking method. Well pairs four through eight were overpumped
using a 3/4 horsepower surface pump. During the process of development, the wells
were surged rapidly for approximately one minute to agifate fines out of the well.

The discharged well water was retained in 55 gallon drums, monitored for pH,
temperature, and specific conductance, and a visual inspection of turbidity was made.
When these parameters stabilized in the well, it was considered developed. These
procedures were consistent with the DEC approved plan. A listing of drummed material
collected during the site work is provided in Appendix E.

- 2.5 Slug Testing

Following well development, a slug/recovery test was performed on each of the
16 monitoring wells. Based on the results of these tests, the hydraulic conductivity
(permeability) of the screened geologic unit was calculated.

Before the test began, a water level measurement was made at each well. A slug '
with a known volume was lowered into the well causing the water level to rise. Water
level measurements were made at selected intervals until the water level returned to
80-90% recovery. Then the slug was removed from the well and again water level

11



measurements were made at selected intervals until the well recovered to its prior
water level.

2.6 Soil Sampling

A soil sampling program was implemented prior to the start of drilling. A total
of 13 shallow (1-6 inches in depth) soil samples were collected at various locations on-
site.

Before a sample was collected, a 1' x 1' square grid was laid out on the surface
and the top 1" of the soil was removed. A representative soil sample from 1-6" below
grade was collected and placed in a jar provided by the subcontracted lab. The location
was marked with a stake and labeled with an identification number.

The soil samples were sent to Nanco Laboratories for analytical testing. Results
are discussed in Section 3.

2.7 Ground Water Sampling

Sixteen ground water samples, one from each well, were taken and analyzed for
the constituents listed in Appendix C. Ground water samples were taken within one week
after well development.

Prior to grouhd water sampling, each well was purged with an electrical pump or
bailer until 5 well volumes of water were removed. The pH, specific conductance,
temperature and turbidity of the water were monitored to show if these parameters had
stabilized before sampling. If, due to low hydraulic conductivity (and well yield), a well
was bailed dry, the well was allowed to recover to approximately 80% of its original
water level before sampling.

For each well, a bailer, dedicated disposable polypropylene line, and dedicated
hoses were used for sampling. If bailers were reused, they were cleaned in accordance
with procedures described in the DEC approved work plan. Purge or waste water
generated during sampling was collected in 55 gallon drums for later disposal by NYPA.

12



2.8 Analytical Testing Program
2.8.1 Soil Testing

- An analytical testing program was implemented for both the shallow soil and the
split spoon samples. Both samples were tested for the same parameters: 26 priority
pollutant metals, extraction procedure toxicity (including organics), and GC/MS scan of
extractables. A list of the individual parameters and their detection limits is provided in
Appendix C. The methodologies used to perform these tests are referenced in the Nanco
Laboratories QA/QC Report, which is available for review upon request.

Additional soil testing was performed on two replicates, matrix spike and spike
duplicates. Soil samples for possible analyses of 2,3,7,8 TCD were retained by Dames &
Moore. These tests were performed to meet Quality Control/ Quality Assurance protocol
requirements and DEC Superfund and Contract Laboratory Protocols. Nanco
Laboratories, subcontractor, is a New York DEC and EPA contract laboratory.

Chain-of-custody procedures were implemented on all soil samples taken. These
procedures were initiated when a soil sample was taken from the split spoon or hand
sample and placed in a laboratory cleaned jar. The jar was then labeled to show the date,
sample type, sample location, sample number and depth, and the sampler's name. At
such time, corresponding field documentation was also completed. The samples were
then placed in a sealed container under the control of the Dames & Moore field geologist.
When the geologist relinquished control of the samples, the person receiving the samples
signed the chain-of custody forms, along with each person handling the samples.
Additional forms were used to follow the progress of the samples through the laboratory.

2.8.2 Groundwater Testing

A separate analytical testing program was carried out for the groundwater
samples. Each groundwater sample was tested for the same parameters, priority
pollutant metals, extraction procedure toxicity, and GC/MS scan of extractables. A list
of the individual parameters and their detection limits is provided in Appendix C. The
methodologies used to perform these tests are referenced in the Nanco Laboratories
QA/QC Report, which is available for review upon request.
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Additional groundwater testing was preformed on two trip blanks (one for each
day's sampling), one duplicate sample and two samples for matrix spike and spike
~ duplicates. Additional samples were also taken and retained for possible subsequent
analysis of 2,3,7,8 tetrachlorodibenzo-p-dioxin. These tests are performed to meet
Quality Control/Quality Assurance protocol requirements and DEC Superfund and
Contract Laboratory Protocols.

Chain-of-custody procedures were implemented on groundwater samples taken.
These procedures were initiated when a sample was taken from the bailer and placed in a
laboratory cleaned jar. The jar was then labeled to show the date, sample type, location,
sample number, and the sampler's name. At such time, Corresponding field
documentation was completed. The samples were then placed in sealed containers, under
the personal control of the Dames & Moore field geologist. When the geologist
relinquished control of the samples, the person receiving the samples signed the chain-
of-custody forms, along with each person handling the samples. Additional forms were
used to follow the progress of the samples through the laboratory.

2.9 Disposal of Wastes and Residues

2.9.1 Solids

The soil and downhole cuttings removed during the drilling program were
temporarily placed in 55 gallon drums. Each drum was labeled with the project name
and number, identification number, the monitoring well location, the drum's contents,
and the date. The drums were transported by truck to an NYPA holding facility pending
results of the soil analyses. A listing of the drums and their contents is provided in
Appendix E.

2.9.2 Liquids

Development water, purge water and water from the bedrock coring were
temporarily placed in 55 gallon drums. Each drum was labeled with the project name
and number, an identification number, the monitoring well location, the drum's
contents, and the date. The water quality was monitored with a photoionization meter and
observed visually for contamination. The drums were transported to a NYPA holding
facility by truck. The decision on how to dispose of the contaminated water will be based

14



on the analytical results from the laboratory, the identification of its hazard and
subsequent discussions with the DEC. A listing of drums and their contents is provided in
Appendix E.

15
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3.0 Site Assessment
3.1 Site Surroundings

The area surrounding the Buffalo Ave site contains a mix of commercial,
industrial and residential properties. To the north and east of the site is an area
composed mainly of 1 and 2 family houses and some retail businesses. Adjacent to the
site's southern boundary is the Robert Moses Parkway, an elevated four lane highway.
Approximately 500 feet south of the Parkway is the Niagara River which flows
westward parallel to the site's southern boundary. Adjacent to the site on the west is the
City of Niagara Falls Water Treatment Plant and to its west, the Hooker Chemical
Company "S-area". The "S-area" is a EPA designated Superfund site.

In the mid-1950's, residential houses were present on the site lining Buffalo
Avenue. Also during this period, the site was used by other retail businesses (marina,
hotel, motel, bowling alley, etc.). Presently, the site is devoid of buildings or
structures.

No known drinking water wells exist within a 5 mile radius of the site
(Reference 2). The nearest industrial well is present 1.5 miles downstream (west) at a
chemical company. (Reference 2).

3.2 Site Topography

The site covers approximately 30 acres and is flat with some slight (2-5%)
slopes (Reference 1). An elevated mound is present in roughly the center of the site and
Figure 5 illustrates site topography as compiled from recent limited surveying
activities. A few trees are clustered along the northern boundary of the site across from
58th Street on Buffalo Avenue. Some small scattered mounds and depressions were
observed on the grass-covered surface which might be the result of differential
settlement of site soils. A low lying area is present along the southwestern margin of
the site. This depression corresponds to an old river inlet which has been filled.
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3.3 Hydrology

A two aquifer system exists beneath the Buffalo Avenue site. A monitoring well
program consisting of 8 shallow and deep wells (see Figure 6) was implemented to
monitor these systems. A shallow aquifer is present in the overburden, while a second
deeper water bearing zone is present in both the bedrock (the Lockport dolomite) and
the permeable material overlying the bedrock. The aquifers are apparently not
hydraulically connected due to the existence of a lake bed clay layer between the two
units. A discussion on each aquifer follows.

3.3.1 Overburden Aquifer

Soil borings and monitor well testing were used to¢define this aquifer and its
hydrologic characteristics. Cross sections have been prepared (Figures 7 and 8) to
provide a 2-dimensional view of the site.

Eight shallow monitoring wells were installed to evaluate the overburden aquifer.
A boring log and corresponding well construction diagram for each shallow well are
attached in Appendix B. A summary of well construction specifications is provided in
Table 1. Water yields from the shallow wells are variable and range from less than 1
gpm to over 15 gpm. A summary of water table measurements is listed on Table 2.

The shallow wells were installed in fill material, natural soils or both. The
lithology of the fill material consists of a mixture of cinders, silty-gravel, gravelly-
sand and a silt and clay combination. Natural soils consist of sand, silty-sand and a
combination of silt and clay. The thickness of the fill material/natural soil in which the
wells were installed varies from approximately 5 to 30 feet. Figure 9 illustrates the
distribution of the fill material/natural soil across the site. As might be expected, fill
material/natural soil thickness increases southward towards the Niagara River. Natural
soils were probably laid down as result of recent fluvial activities of the Niagara River.
Fill materials were deposited in wetlands adjacent to the River during land reclamation
efforts by the City of Niagara Falls and NYPA.

Shallow monitoring wells were installed and depth to water measurements were
made. These data were the basis for constructing a water table map (Figure 10) for the
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~ overburden aquifer. This map illustrates that the direction of shallow ground water

fiows in the overburden aquifer is generally southward towards the Niagara River.

The rate of flow in the overburden aquifer is governed by the permeability
(hydraulic conductivity) of the materials, hydraulic gradient, and other factors.
Dynamic aquifer tests (slug tests and racovery tests) evaluated the hydraulic
characteristics of the overburden aguifer. Additionally, laboratory tests of grain size
and Atterburg limits for selected soils samples within each well's screened Interval
(Table 3) were performed. The results of both tests indicate that:

» Hydraulic conductivities of overburden materials range from between 0.09
fmin. and 0.2 ft/min. These ranges are consistent with the types of soil
materials known to be present within this aquifer. Hydraulic conductivity
caiculations are presented in Appendix D; and

=/Materials comprising the overburden aquifer range in size from silt to coarse
sand and have low to no plasticity. This s also consistent with the soil
classifications and indicates that these solls would not be suitable for use as line
of cap materiais.

Recharge of the overburden aquifer is by precipitation and surface runoff onto
and adjacent to the site. Mean annual pracipitation in the general area averaged
approximately 32 inches (Reference 3). Average precipitation runoff for the area is
approximately 15-20" or 50-60 percent of the annual precipitation (Reference 3).
Given the site's relatively low relief (about 2-4 feet on average), and the presence of
smail depressions and other local low araas on-gite, surface waters tend to coliect and
infiitrate into the overburden aquifer. If recharge rates are assumed to be 40 to 50
percent of the annual precipitation, then approximately ten million gallons of water are
available to raéharge the overburden aquifer every year or approximately 300,000
gallons per year per acre. '

By utilizing hydraulic conductivity data, average aquifer discharges towards the
Niagara River can be calculated. Assuming an average water table gradient of 0.016 and

s/
an average transmissivity of 3 ft2/min (see Appendix D), approximately 3.3 E9 gallons /Q o -{

of water flow from the overburden aquifer towards the Niagara River.
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3.3.2 Lake Bed Clay

Underlying the fill material/natural soil at the site is an approximately 5 to 15
foot thick layer of red-brown silty clay. This clay layer probably formed during a quiet
water interglacial period and apparently acts as an effective barrier between the
overburden aquifer and the underlying bedrock aquifer. The soil borings for the
monitoring wells were terminated approximately 1 foot into this confining lake bed clay
layer.

Figure 11 is a contour map of the surface of the lake bed clay layer. This map
indicates that the top of the clay layer occurs closer to the surface along Buffalo Avenue
and is deeper along the site's southern boundary near the Robert Moses Parkway.
Therefore, the slope of the clay surface is southward towards the Niagara River. This is
consistent with the distribution of the fill materials/natural soils shown on Figure S.

3.3.3 Bedrock Aquifer

Underlying the lake bed clay is a layer of glacial till. This till was deposited
during Pleistocene glaciation (approximately 18,000 years ago) and consists of a
dense, light brown silty clay containing between 10-25 percent gravel. The thickness
of the till layer ranges between 10 to 15 feet and was a factor in interpreting the
geophysical data.

in areas of the site (especially along the western boundary) where the till layer
is thin (4 to 6 feet), the depth to bedrock identified by the geophysical survey agreed
(within a few feet) with the depth to bedrock observed during drilling. Under the central
and eastern sections of the site where the till layer is thicker (10-15 feet), the
difference between calculated depth to bedrock and observed depth to bedrock was greater
(8 feet or more).

At five locations underlying the till was a thin (0 to 3 foot) layer of flowing sand
and coarse gravel. The gravel often contained pieces (up to 2 inches in diameter) of the
underlying dolomitic bedrock. This layer was saturated and the upper portion of the
deeper monitoring wells are screened (up to 3 feet) in this layer when it is present.
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Eight deep monitoring wells were installed to evaluate the bedrock aquifer. A
boring log and as-built well diagram for each well are attached in Appendix B. A
summary of monitoring well specifications is provided in Table 1. The deep wells were
screened in the bedrock or in a combination of bedrock and the overlying sand and gravel
layer. Yields from the deep wells are high, averaging over 20 gpm.

The bedrock underlying the site is the Lockport Dolomite. The dolomite, a type of
sedimentary rock similar to limestone but containing more magnesium than calcium, is
light to medium grey with thin interbedded dark grey to black shale layers. During
drilling of the deep wells, NX cores of the bedrock were taken. An examination of these
cores indicates that fractures, both horizontal and, less frequently, vertical are present
in the bedrock. Additionally, vuggy zones (small cavities or holes) and solution pits are
present in almost all sections of the cores. Mineralization (gypsum and caicite) was
observed filling the vuggy zones and present in some of the fractures.

The top of the bedrock was first identified by auger refusal and confirmed by NX
coring. These refusal data and results of NX coring were used to construct a bedrock
surface map (Figure 12). This map shows the top of the bedrock surface to be highest in
the northeast section of the site and sloping generally south-southwest towards the
Niagara River. The bedrock trough defined by the 535.5 ft contour interval (located
near MW-4D) corresponds to an old channel of the Niagara River which has been filled.
The bedrock low present in the southwestern corner of the site (near MW-7D and MW-
8D) is representative of an old river inlet which has also been filled.

Deep monitoring wells were installed and depth to water measurements were
made. This data was used to construct a water table map (Figure 13) for the bedrock
aquifer. Flow contours shown on this water table map closely follow those shown on the
bedrock surface map and indicate that groundwater flow in this aquifer is generally
southwestward.

The rate of flow in this aquifer is governed by the spacing and orientation of the
fractures and vugs, the permeability (hydraulic conductivity) of the overlying
material, the hydraulic gradients and other factors. The predominant flow of
groundwater in the bedrock will be via secondary permeability i.e. through the fractures
and vugs. Ground water flow through the overlying material will be via interstitial pore
spaces present in the sand and gravel. Dynamic aquifer tests (slug tests and recovery
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tests) were performed to evaluate the characteristics of this water bearing zone. The
results of these tests are summarized in Appendix D .

Significant recharge of the bedrock aquifer probably does not occur from the
overlying overburden aquifer on the site. The lake bed clay layer probably acts as an
effective barrier to downward migration of shallow ground water. This can be confirmed
indirectly by reviewing the water quality data for both aquifers (see Section 3.4).

3.4 SITE CONTAMINATION

A major part of this section of the Phase Il Report is the presentation, through a
series of summary tables, of the laboratory analytical data. These data have been
analyzed and reported in accordance with DEC Contract Laboratory Protocol (CLP)
requirements. The CLP requires that specific analytical procedures be used to test the
sample and the resulting data be reported in a certain format. However, CLP testing
procedures cannot be uniformly applied to all samples with 100% efficiency. Often the
nature of the sample is such that the testing procedure, no matter how correctly applied
at the laboratory, will not yield unambiguous results. The CLP recognizes this
limitation and has developed a series of data qualifiers or flags to be used when such
conditions occur. These flags do not invalidate these data, but rather they serve to warn
the user that the testing procedure (specified by the CLP) has not been completely
effective in analyzing the sample.

Table 16 provides a listing of flags used in these data tables of this Phase |l
Report. In reviewing these data tables, there are two types of flags which will most
likely catch the readers attention.

. B - This flag is used when the analyte is found in the blank as well as a
sample. It indicates possible/probable blank contamination and warns
these data users to take appropriate action. The CLP recognizes the
potential for this type of blank contamination and allows method blanks to
contain up to 5-10x the required detection limits for several types of
compounds (e.g., acetone and methylene chloride). Therefore, analytical
results with a "B" flag need to be evaluated in light of the fact that the
compound detected in the sample was also present in the method blank and
that some or all of the reported concentration may be an artifact of
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laboratory analysis. This type of flag is used only in the analysis of
organic compounds;

. E, N, S, ", + -: These flags are most often used in the analyses of
inorganic compounds. They are indicative of analytical problems
resulting from sample matrix interference. That is, an unambiguous
quantification of a certain analyte (e.g. Mn) cannot be given because there
is too much interference from the analytes in the sample (e.g. Fe). To
compensate for this interference, the CLP allows for some flexibility in
determining the concentrations (standard addition method or value
estimating). The CLP does require, however, that when this sample
matrix inference occurs, these data users be alerted.

3.4.1 Review of Past Data

in mid 1981, seven test borings were completed on the Buffalo Avenue site as
part of a soil investigation. The borings (Figure 14) were located primarily between
56th and 58th Streets. Nineteen soil samples were taken for laboratory analysis for
trichlorobenzene, tetrachlorobenzene, C-56 (hexachlorocyclopentadiene)' and C-46
(hexachlorobutadiene). Laboratory results are listed in Table 4. Detectable amounts of
three of the four compounds, with the exception of C-56, were found in the soil samples,
and a trend was established between concentration and depth. Generally, the samples
with high concentrations of these compounds were found at the surface with
concentrations decreasing with depth. However, in one boring this trend was reversed
with the highest concentration observed at the greatest depth.

In the Summer of 1982 and the Spring of 1983, the USGS undertook a sampling
program of inactive hazardous waste sites adjacent to the Niagara River to investigate
potential toxic contaminant entry into the river. Nine test borings (Figure 15) were
made on-site. Six were taken along the Robert Moses Parkway and three were drilled
along Buffalo Avenue between 57th and 59th Streets. Substrate samples from each
boring location were analyzed for various inorganic constituents and organic compounds.
The results of these analyses are listed in Table 5. Concentrations of organic compounds
which had exceeded the detection limit were observed in samples from test boring #1. A
small amount of 4,4-DDT was noted in a second round of sampling at location #2. In the
analysis for the inorganic constituents, high iron concentrations were observed in the
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samples and soil splits. A possible explanation for the high concentrations of organic
compounds was not given in the report.

The USGS report did conclude that insufficient data was available to make an
assessment of the site on the Niagara River. The report also states that groundwater data
is needed and that monitoring of the property be continued until these data shows no
evidence of toxic material.

3.4.2 Review of Shallow Soil Data

Shallow (1-6" below surface) soil samples were collected prior to the start of
the drilling program. Thirteen samples were taken at various locations on-site (Figure
16). Each sample was analyzed for the inorganic and organic constituents listed in
Appendix C. Analytical detection limits for these and all laboratory data are provided on
the original data sheets, a copy of which has been included as a separate attachment to
this Phase Il Report.

The chemical composition of soil is controlled by many interrelated factors:
source area, weathering, mineral and clay content, etc.. As such, metal concentrations
in soil can vary widely. In order to identify and evaluate potential contamination, data
from soil analyses were compared to both typical published soil values (Reference 5)
and Maximum Concentration Levels (MCL). Typical values were taken from a recent
study which analyzed a wide range of soil types. MCLs are used in identifying materials
as hazardous waste. |If liquid, after leaching through a material (in this case, soil)
contains more of a substance than the MCL, then that material (soil) is considered a
hazardous waste (Reference 9). A listing of MCLs is provided in Table 6.

Table 7 summarizes the inorganic analytical results (24 total metals, 8 EP
Toxicity metals and pesticides/herbicides) of the shallow soil samples. All but one of the
extractable metal concentrations (selenium) were less than the MCL. The selenium
concentrations ranged from 0.654-1.305 mg/Kg and were highest in those samples
collected from the center of the site. Selenium can be added to the soil artificially by use
of fertilizers and by air pollution fallout from burning coal and paper (Reference 10).
The selenium concentration may be related to incinerator residues which were
reportedly disposed of at the site.
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Analyses of shallow soil samples for metals indicated that reported metal
concentrations (except zinc) were within typical ranges for natural occurring soils.
Zinc concentrations ranged up to 830 pg/kg, which is almost triple the typical
concentration found in soil. Samples with elevated zinc levels were collected at various
locations across the site, and a clear trend or pattern of occurrence could not be
established. Zinc is a naturally occurring element found in clays and soils at varying
concentrations. Higher than typical levels reported for some shallow soil samples are
probably due to natural variability of these elements. No pesticides/herbicides were
detected as a result of EP Toxicity testing of the shallow soil samples.

Table 8 summarizes the organic compounds which were detected in the shallow
soil samples. Methylene chloride (24-244 nug/kg) and acetone (ND-78 pg/kg) were
found in the shallow soil samples. These compounds are commonly used laboratory
reagents and were also detected in the laboratory blanks at concentrations ranging from
3.7 ug/L to 22 ug/L and 5.2 pg/L to 48 pg/L, respectively. Therefore, some of the
methylene chloride and acetone detected in these samples is probably present due to
laboratory analytical procedures. However, concentratioﬁs of greater than 50 pg/kg
methylene chioride and acetone reported in samples S5 through S-13 and sample S-11
respectively are too high to be related to laboratory procedures and are indicative of soil
contamination at those locations. The source of these solvents cannot be identified from
the existing data.

Trace (<5 ug/kg) concentrations of benzene (1.4-3.9 pug/kg) were detected in 6
of the 13 soil samples. Benzene was also detected in the laboratory blanks at similar
trace concentrations ranging from 1.1 to 1.8 pg/L. Amounts detected in these soil
samples are not indicative of widespread benzene contamination at the site.

2 - butanone was detected in sample S-2 at 6.2 ug/kg and vinyl acetate was
detected in samples S-2 at 13 nug/kg and S-7 at 6 ug/kg concentrations. Also detected in
S-7 were trace (<5 ug/kg) concentrations of 1,1 dichloroethane, 1,1,1 trichloroethane
and trichloroethene. The presence of these parameters at trace concentrations in only
one or two samples suggests that they are not indicative of widespread or significant
surficial soil contamination at the site.

Phenanthrene (400 pg/kg), fluoranthene (700 ng/kg) and pyrene (490 pgrkg)
were found in the soil samples collected at locations S-2 and S-13. These compounds are
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derivatives of coal tar. These locations are close to Buffalo Avenue, and may be related
to asphalt fragments from that road or from incinerator residues reportedly disposed of
at the site.

3.4.3 Air Monitoring Data -

An air monitoring plan was put into effect prior to and during the drilling
program. This plan monitored the air quality on and adjacent to the site.

Prior to the drilling, program twenty-one photoionization detector (HNu)
readings were made along the perimeter and interior of the site. Measurements were
also made off-site at two upwind and five downwind locations. The locations where the
measurements were taken are shown in Figure 17.

The results of this air monitoring program are listed in Table 9. The values at
each location ranged between 0-0.3 ppm. This range in photonization detector readings
is considered "normal" background. Therefore, these values were used as the standard
background readings during the field investigation.

During drilling, above background HNu readings were recorded in shallow
borings (MW-1,2,3,4,6,and 7) and deep borings (MW-3,4,6,7, and 8). These
readings ranged between 0.4-15 ppm. Elevated HNu readings correspond closely with
laboratory analytical results from these same borings.

3.4.4 Overburden Contamination

3.4.4.1 Soil (Fill) Data

Continuous soil samples were collected within each borehole. A representative
sample from each deep boring was taken at each change in stratigraphy for laboratory
analysis. Additional samples were also analyzed upon request by NYPA. Each sample was
analyzed for the inorganic and organic constituents listed in Appendix C. Analytical
detection limits for these and all laboratory data are provided on the original data sheets,
copies of which have been included as a separate attachment to this Phase 1l Report.
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The inorganic analytical results (24 total metals, 8 E.P. toxicity metals and
pesticides/herbicides) for samples collected in the fill are summarized in Table 10. The
extractable metals (except arsenic) were under the MCLS. An arsenic value of 5.341
mg/kg/, was present in sample MW-2D S1-4. This sample was taken over the range
0-8 feet below surface. Other arsenic values were up to 2 orders magnitude below
allowable EP toxicity concentration. Arsenic is a naturally occurring element in soil and
the value reported for sample MW-2D S1-4 is probably reflective of a natural
variation in soil concentration.

In the inorganic analyses, seven of the twenty-four (24) total metals were above
typical concentration in soils (Table 6) at various sampling locations. Three of the
metals (aluminum [2889.1-98800 png/kg], iron ([7760.4-60500 pg/kg] and
potassium [652.2-1903.5 pgrkg]) are found naturally occuring in clays, which are
common in the fill. This would explain their high concentrations.

Copper (1741.6 ug/kg), sodium (620-16658.6 pg/kg) and zinc (430-1300
ng/kg) were observed in the fill at MW-7S and D. The high copper and sodium values
correspond to the depth at which an orange incinerator residue was found during
drilling. The elevated zinc values, which were found at MW-8, are probably also due to
a slag-cinder layer associated at this location. No pesticides/herbicides were detected in
the fill during the extraction procedures.

A summary of the organic results from analysis of soil samples collected from
the fill is provided in Table 11. Acetone (13-380 pg/kg) and methylene chloride (ND-
160 pg/kg) were found in the soil samples. The laboratory blanks also contained
‘concentrations of methylene chloride (between 2.2 pg/l and 24 pg/l). Some of the

concentrations detected in these samples are probably related to laboratory testing
procedures.

A variety of other organic compounds were also detected in these soil samples.
Concentrations ranged from just a trace (<5 pg/kg) to low (<50 pg/kg) and include:

. Benzene (up to 9 ng/kg) in 11 samples. Benzene was also detected in the
laboratory blanks at a concentration of 1.4 pg/l.

. 2-Butanone (8.6-55 ng/kg) in 2 samples.
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Vinyl acetate (17 pg/kg) was found in 2 samples from MW-4D (S5 and S11)
and in the laboratory blank. Vinyl acetate was also found in S11 (72.2 pg/kg) which
was collected from the native soil below the fill.

Trichloroethene (1.3-1.8 pug/kg), 1,1,1 trichloroethane (1-2.1 pg/kg),
tetrachloroethene (2.8-11 ug/kg), toluene (1.2-5.9 ug/kg), phenol (79 ng/kg), total
xylene (3.3-12.5 ng/kg), and styrene (up to 5.4 pg/kg) were detected in samples
from various boreholes. Phthalate compounds (plasticizers) were reported at varying
concentrations in some samples and laboratory bianks.

No pattern of occurrence is apparent for the above described constituents and
reported concentrations are generally low (<50 pg/kg). The presence of these
constituents is not thought to be indicative of widespread or significant soil
contamination at this site.

Polynuclear aromatic hydrocarbons (PAH) were found in soil samples collected
at six locations (MW-1D, MW-2D, MW-7S and D, MW-8D and B-3). The PAHSs
reported at these localities and their concentrations are listed in Table 12. The highest
concentrations of PAHs were detected near the surface and the concentrations decreased
with depth. These compounds are generally associated with coal tars, asphalts and can
also be a product of incomplete combustion. Their presence is probably related to
incinerator residues reportedly disposed of at this site.

Five insecticide compounds (aldrin, 4,4'-DDD, dieldrin, endrin and heptachlor)
were detected in soil samples from B-3, MW-7D and MW-8D. These insecticides
present at the site are probably due to atmospheric fallout or actual on-site disposal.
Insecticides are manufactured a few blocks west of the site.
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3.4.4.2 Overburden Aquifer

Ground water samples from the monitoring wells (MW1S-8S) screened in
overburden were collected and sent to the laboratory for analysis. Samples were
analyzed for the inorganic and organic constituents listed in Appendix C. Analytical
detection limits for these and all laboratory data are provided on the original data sheets,
copies of which have been included as a separate attachment to this Phase Il Report.

The ambient water quality standards used to compare the ground water resuits
are shown in Table 13. Table 14 lists the inorganic results of the overburden ground
water analyses.

Thallium, selenium and copper were not reported in the ground water at
concentrations above ambient water quality standards. Zinc (MW-1S, MW-7S),
mercury MW-1S, 7S, 8S), antimony (MW-7S) and beryllium (MW-3S, MW-4S,
MW-7S) were reported in ground water from some wells at concentrations higher than
ambient water quality standards. But not in a manner (i.e. individual, widely spaced
wells at concentrations usually within the same order of magnitude as the ambient water
quality standard) which indicates that they are cause for significant concern.

Iron, magnesium and manganese exceed ambient water quality standards in all
ground water samples. However, these are naturally occurring constituents and their
presence at these concentrations may be reflective of regional water quality rather than
site specific conditions.

Lead, silver, cadmium and chromium concentrations exceeded ambient water
quality standards in all or most of the overburden aquifer ground water samples.
Cadmium and chromium concentrations are shown in the form of isopleth maps in
Figures 18 and 19, respectively. Arsenic and barium concentrations in ground water
from 7 wells and 5 wells respectively also exceeded ambient water quality standards.
Barium distribution in the overburden aquifer is illustrated in Figure 20. However, EP
toxicity testing and total metals analyses for these constituents (Section 3.4.4.1) did
not report the presence of high concentrations of these metals in on-site soils from
these same locations. This is an indication that the source or sources for these
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concentrations are not present on the site, but are located to the north-northwest in the
upgradient direction of ground water fiow (Figure 10).

Table 15 lists the organic resuits of the overburden aquifer ground water
samples. A variety of chemical compounds were detected in the samples. Methylene
chloride (13-400. pg/l) and acetone (1.1-130 ug/l) were found. [n approximately
half of the samples, acetone was also detected in the laboratory blank. Some of the
amounts of acetone and methylene chioride are therefore present in these samples due to
laboratory analytical procedures.

Traces (<5 ug/L) of benzene (MW-1S, MW-7S) and trichloroethene, (MW-2S)
waere found in three samples but these concentrations are not indicative of widespread or
significant ground water contamination.

One PAH compound (napthalene) was detected in the ground water sample at MW-
35. The concentration of napthalene was 29 ug/l. PAHs were detected in the soil
samples at several localities, but they weMi found in the fill at MW-3S8. No other

PAH compounds were detected in the overburden aquifer. This single occurrence

indicates that PAH compounds have not significantly impacted overburden aquifer ground
water,

Two phthalate compounds (di-n-octyl phthalate and bis [2-ethylhexyl]
phthalate) were found in the overburden ground water samples. At MW-4S, 33 ug/l of
di-n-octyl phthalate was detected. In each ground water sample taken from the
overburden aquifer (except MW-5S) bis (2-ethylhaxyl) phthalate was detected. The
concentrations ranged from 20-2700 ug/l. Phthalate compounds were also found in the
laboratory blanks. Some of the phthalate concentrations are probably present due to
laboratory analytical procedures.

Four compounds (aidrin, delta-BHC, endosulfan |, and heptachior epoxide) which
are insecticides were detected in the overburden ground water at MW-3S, MW-6S, and
MW-7S. These insecticides probably leached out of the soils because detectable
concentrations were found in the fill. Insacticides( are)'manufactured at a chemical

company a few blocks wast of the site. /(aw”. !
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Benzoic acid was detected in ground water from MW-7S at 1200 g/l in the
overburden aquifer. It was not detected in the soil analyses, but benzoic acid is
associated with toluene, which was found at trace (<5 ug/kg) concentrations in several
soil samples. This benzoic acid occurrence is not indicative of significant contamination
of the overburden aquifer.

3.4.5 Bedrock Contamination
'3.4.5.1 Lake Bed Clay and Underlying Till Data

Split spoon soil samples were taken of the lake bed clay and underlying till layer
present at the Buffalo Avenue site. These samples were analyzed for the inorganic and
orgahic constituents listed in Appendix C. Analytical detection limits for these and all
laboratory data are provided on the original data sheets, copies of which have been
included as a separate attachment to this Phase Il Report.

Inorganic analytical results (24 metals, 8 EP toxicity metals and
pesticides/herbicides) for samples collected from the lake bed clay and underlying fill
are summarized in Table 10. In all cases but two (arsenic-MW-2D and barium MW-
5D) extractable metals were under the EP toxicity MCLs. These samples were taken at
depths of about 20-25 feet below grade. All other arsenic and barium concentrations
were well within MCLs.

No pesticides/herbicides were detected in these soils during extraction procedure
testing. However, four metals of the twenty-four tested were above average soil
concentrations at various sampling locations. Three of these metals (aluminum, iron
and potassium) are common naturally occurring constituents of clay minerals present in
the soil. Elevated zinc levels were reported at locations MW-7D and MW-8D at depths
of between 15-25 feet. In both cases these are the upper portion of lake bed clay soils.
Zinc is also a naturally occurring element common in clay soils and its presence is not
indicative of widespread or significant soil contamination.

Organic results of soil samples collected from the lake bed clay and underlying
till are summarized in Table 11. Methylene chioride and acetone were detected in almost
all the samples including the blanks. Some of the amounts of acetone and methylene
chloride are therefore present in these samples due to laboratory analytical procedures.
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Trace concentrations (<5 ug/l) of benzene were detected in about half the
samples, including some laboratory blanks, and various phthalates were detected in two
boreholes. Neither of these constituents occurs in concentrations or in a distribution
that would indicate significant soil contamination present at the site.

Polynuclear aromatic hydrocarbons (PAH) were found in soil samples from one
borehole (MW-7D). Concentrations ranged from 130 to 7800 pug/l and were consistent
with those reported for the overburden materials. These compounds are generally
associated with coal tars, asphalts and can also be a product of incomplete combustion.
They may be present as a result of incinerator residues reportedly disposed of at the
site. Phenol and 1,4 dichlorobenzene were also detected in this same borehole.

Trace concentrations (<5 pg/l) of various solvents (toluene, trichloroethene,
1,1,1 trichloroethane, tetrachloroethene, chloroform) were reported in samples from
3 boreholes. They do not occur in concentrations or in a distribution that indicates their
presence on a widespread basis in this soil layer. Low concentrations (< 10 pg/l) of 2
butanone, benzo (a) pyrene, total xylenes, 2 hexonone and vinyl acetate were reported
in samples from 5 boreholes. These also do not occur in either concentrations or
patterns that would be indicative of significant soil contamination.

3.4.5.2 Bedrock Aquifer Data

Ground water samples were collected from the monitoring wells which were
screened in the bedrock and overlying permeabie layer. The samples were sent to the
laboratory and analyzed for the inorganic and organic constituents listed in Appendix C.
Analytical detection limits for these and all laboratory data are provided on the original
data sheets, copies of which have been included as a separate attachment to this Phase |l
Report.

The inorganic results of the ground water sampled in the bedrock aquifer are
listed in Table 14.

Antimony, beryllium, copper, mercury, selenium, thallium and zinc all reported
concentrations below ambient water quality standards. Arsenic and barium
concentrations were also below ambient water quality standards except for samples
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taken from MW-8D and MW-D, respectively. Barium distribution in the ground water
is illustrated in Figure 21. The results of these two analyses are not indicative of
significant water quality migration to the bedrock aquifer.

Iron, magnesium and maganese concentrations exceed ambient water quality
standards in almost all wells. However, these are naturally occurring in ground water
constituents and may be reflective of regional water quality conditions.

Cadmium, chromium, lead and silver concentrations were higher than ambient
water quality standards. The distribution of cadmium and chromium in the bedrock
aquifer is illustrated in Figures 22 and 23, respectively. EP toxicity and total metals
analyses did not detect high concentrations of these same constituents in on-site soils.
This is an indication that the source or sources of these concentrations in the bedrock
aquifer ground water are not present on the site but are located to the north and
northwest, in the upgradient direction of ground water flow.

The organic results from the ground water analyses are listed in Table 15.
Methylene chloride (15-87 pg/l) and acetone (11-46 ug/l) were detected in the
ground water samples as well as in the laboratory blank. Some of the reported
concentrations are probably present due to laboratory analytical procedures.

Estimated trace (<5 pg/L) concentrations of benzene (1.2-2.8 pg/l) were found
in the ground water. Similar levels of benzene were reported in the soil samples. Trace
amounts of trichloroethene (1.2 pg/l} and 1,1,1 trichoroethane (3.2 ug/l) were also
detected in the ground water at MW-7D and MW-2D respectively. Toluene was detected
in ground water from MW-6D (1.8 ng/L). All these values were estimated. Similar
concentrations were also found in the lake bed clay and underlying till, but are not
indicative of significant bedrock aquifer contamination.

Phthalates were detected in analysis of the ground water. Di-n-butylphthalate
(16-33 ug/l) was detected at MW-1D, MW-5D, and MW-6D. Di-n-octylphthalate
(20 pg/l) was reported at MW-1D. Bis (2-ethylhexyl) phthalate (15-95 ug/) was
detected at each location except MW-1D. This compound was also found in the laboratory
blank and soil samples. Some of the reported concentrations are probably due to
laboratory analytical procedures.
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Two compounds (endosulfan Il and endosulfan sulfate) which are manufactured
insecticides were found in the bedrock aquifer at MW-3D. They were not found in the
deep soil samples. The concentrations ranged from 0.03-0.05 ug/l and are estimated
values. Insecticides are manufactured at a chemical plant west of the site.
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TABLE 1

MONITORING WELL SPECIFICATIONS

Total

Depth
Monitoring  Ground Surface Screened Well Screen of Well
Well (F1.) Unit Setting (Ft) (FL)
MW-18 574.14 Fill/Cinder 6.5-12.5 13.5
MW-1D 574.12 Bedrock 33.5-43.5 44.5
MW-28 573.38 Sand/Under/Fill  11-211 22
MW-2D 573.24 Bedrock/Gravelly-

Sand 32-42 43.4

MW-3S 576.44 Fili/Cinder 5-12 13
MW-3D 576.17 Bedrock 35-42 43
MW-4S 579.95 Sand/Fill 16-26 27
MW-4D 580.15 Bedrock/Gravel 45-55 56
MW-5S 574.76 Silty Sand 4-9 10
MW-5D 574.52 Gravel Bedrock 31-41 42
MW-6S 573.41 Silt/Sand 4-8 9
MW-6D 573.76 Gravel/Bedrock 32-42 43.5
MW-7S 573.52 Cinder/Fill 5-12 113.5
MW-7D 573.03 Gravel/Bedrock 34-44 45
MW-88 570.16 Silty Sand 11-21 22
MW-8D 570..21 Bedrock 35-45 45.5
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TABLE 3 - | 7

SUMMARY OF GEOTECHNICAL ANALYSIS : L‘ e

MAHJFFALOAVENUESWE %A/ CJ (} 4" Sl
: [}
1"
Moisture  Soll _ . g
x MwW-1§ 23.8 * Course-Medium Sand Non-Pfastic on soil passing
g o : C ' - - #40 sieve o
MW-28 28.7 Fine Sand/Siity Clay . Non-Plastic on soil passing
o ; ' . #40 sieve
3 MW-3S  16.6 Fine Sand Soll Is of some plasticity but
. . _ N not enough passing #40 to do -
» _ ' _ sieve to do A.L.
MW-48  24.5- Fine Sand Non-plastic on soil passing
- - #40 sieve i .
MW-58 22.7 Sllty Clay Non-plastic on soil passlng 7
e : \ #40 sieve [—
. e
Fine-Medium Sand ""Norrpiasm on soil passing e
#40 sieve,
MW-8S 23.8 Fine SahdlSllty Clay Non-plastic on soil passing
_ o : #40 sieve. ‘

38




L°G02

€'t

°
]

299258209

239898

0'ce
9°'se

S'v'z'i®'s'ee’t

6UBzZLIBqOIO[yoBNo ],

Q
<
v

225828298225822253939

9§-0

0e>

L
§'2
8'Ge
L8
[ 3814

0'e
S'E
Svy
L'9L
681
c¢'9g

L've
S'69

9v-0

v oiqel

pezAjeue JON--
peloeteq 1oN - N
qdd so wh/bu peuodey sinsey

o's> 08> 0'g> Hwiy uojloeleq
m ™ N (eeoydng) 9
N N m 9
8L oLt 29 €
L §'2e £'6 3 o1 Bupog
<N £0z¢ 6891 9
(e €28 ™ ¥
N et N 3 6 bBupog
N N N €
gL22 6868 N I 9 bBupog
6 | a ] 8°ve €
8'st L'yl N !  Bupiog
m o ] N S
(e ] 22 9'gY 14
N 2689 N I ¢ bBupog
N N N g
e 2ot N €
N 98 N ! 2 Bupog
& ] 88l N 9
N L9te L1t €
(¢)] vkl N 3 + Bupog
€2t 'z’ S 'e't
SOU6ZU8qOIOYOLI | ‘ON
ejdwes

ells enueay ojsyng Vd4AN e Bujidwes LgeL woy synsey

39



000°00€'L  000'008's 000'008'2 000°004'9  000'000'Li 000°001°L

(=) - Iy

.o .. -

000°'006's

000'008'y 000'00P"L

008’}
008’3
008t
0oL’z
000°Z
oor'e
oor‘y
(-
000'24
(=)

000°005't

)7

-]+ 2
4
0sZ
009°2
008"t
0os'e
008't
00Z'y

.o

0co'oog's

Ul uotoeleq exqEynUBRY MOt8q ING PUNC) punoduwon 11

PUNQ 10U PUNOALLAD -
Bwbw u) uogeauessuosy

loumidey-p-tigewig-r'z
euRsconda

- SURSOO0DIAX O£
SUEDBOELON
auBdepUNKLIEUiI]-£'2
euBdeplALaewll -g'e’2

suszueq-{Aylewp-2' | +(jAusing z)-p+(3)

urpunAyiewuL-2'g'y

auo-p-usipeidey-g Z-jAunewiq-g'2

QUO-2-Uexol-c-lALNoK-§
swewgod AuouduoN

BUBOREINGUORD BXOH
BUOZUSQOIORIIBXBH
SUEZUSQOIORIDBXB]

1aqQ-v'y

esueBpdeN

ousldd () ozueg
avegurIony (¥) ozueg
eusyuzIony (q) ozueg
suesiiyd

suedRAIUE (B) OZUEY
ousily

BUSLIURINOL
sUBAIUBUSYY

swelnjod Auoud

SPUNOOLIOT DIIEDI0)

Ainsiep
uosy|

SIUBMIGSUGS JILUB0JOU]

[ 4 3]
\L YL

T ——
\Ad

¢
YE

oe
ve

uids

§'8 a9 o'y

ids L 9

A

0'e o'e
€ Z

(ds)

£8-82:5 " petawivg

28-02-9 pejowesg

1S enueay oteung YdAN I wesSouy Bupdwes sosn

£861-286L j9 sinsey
§ *iqe}

(28-52-9) Duydwes 1.4

(i} 838inS PUB| MGleq (A0ep PUR Joquing SIoleS




TABLE 6

TYPICAL METAL RANGES AND MAXIMUM CONCENTRATION LEVELS IN SOIL

Element

Aluminum
Antiimony
Beryllium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodiiium
Thallium
Vanadium
Zinc

lemen

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

(1) Source: Reference 5

(2) Source: Reference 6
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Range (ug/kq)’

10,000
N/A

N/A
172,000
1-40
2-100
10,000

600-75,000

100-4,000
10-1,000
10-620
10-450
N/A
20-500
10-300
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TABLE 9
RESULTS OF AIR MONITORING PROGRAM

Photoionization

1 10/6/87 9:15 AM 0.0
2 10/6/87 9:17 AM 0.2
3 10/6/87 9:20 AM 0.0
4 10/6/87 9:25 AM 0.2
5 10/6/87 9:27 AM 0.1
6 10/6/87 9:30 AM 0.2
7 10/6/87 9:43 AM, 0.1
8 10/6/87 9:47 AM 0.1
9 10/6/87 9:52 AM 0.1
10 10/6/87 9:55 AM 0.2
11 10/6/87 9:58 AM 0.1
12 10/6/87 9:51 AM ' 0.2
13 10/6/87 9:48 AM 0.1
14 10/6/87 9:40 AM 0.2
15 10/6/87 9:33 AM 0.1
16 10/6/87 9:35 AM 0.1
17 10/6/87 9:38 AM 0.2
18 10/6/87 10:08 AM 0.2
19 10/6/87 10:06 AM 0.2
20 10/6/87 10:03 AM 0.2
21 10/6/87 10:00 AM 0.2
22 10/6/87 10:13 AM 0.1
23 10/6/87 10:15 AM 0.2
24 10/6/87 10:17 AM 0.2
25 10/6/87 10:19 AM 0.2
26 10/6/87 10:21 AM 0.2
27 10/6/87 10:24 AM 0.3
28 10/6/87 10:26 AM 0.2
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TABLE 12

Buffalo Avenue Site

POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS) DETECTED IN THE FILL

Compound Concentration Range (ug/kq)
Phenanthrene 130-8400
Anthracene 580-4200
Fluoranthene 120-18000
Pyrene 68-26000
Benzo (a) Anthracene 141-18000
Chrysene 180-41000
Benzo (b) Fluoranthene 140-38000
Benzo (k) Fluoranthene 1300-44000
Benzo (a) Pyrene §1-19000
Indenc (1,2,3-cd) Pyrene 870-3000
Dibenzo (a,h) Anthracene 260-1800
Benzo (g,h,i) Perylene 820-4000
2-Methylnapthalene 130-510
Naphthalene .190-1800
Acenaphthene 590-1600
Dibenzofuran 280-1300

Fluorene

510-1500



TABLE 13
Ambient Water Quality Standards

Selected Inorganic Compounds

Element Standard (ug/1)*
Aluminum N/A
Antimony 3
Arsenic 25
Barium 1000
Beryllium 3
Cadmium 10
Calcium N/A
Chromium . 50
Cobalt N/A
Copper 1000
Iron 300
Lead 25
Magnesium 35,000
Manganese 300
Mercury 2
Nickel N/A
Potassium N/A
Selenium 20
Silver 50
Sodium N/A
Thallium 4
Tin N/A
Vanadium N/A
Zinc 5000

N/A Not Available
* Source is Reference 7
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VALUE

ll

TABLE 16
Explanation of Laboratory Flags

If the result is a value greater than or equal to the instrument detection
limit but less than the contract-required detection limit, the value is
reported in brackets {i.e., [10]).

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

This flag applies to pesticide parameters where the indentification has
been confirmed by GS/MS.

Indicates a value estimated or not reported due to the presence of
interference. This interference is caused by the sample matrix.

Indicates an estimated value. This flag is used either when estimating a
concentration for tentatively identified compounds where a 1 to 1
response is assumed or when th mass spectral data indicates the presence
of a compound that meets the indentification criteria but the result is
less than the specified detection limit but greater than zero {e.g. 10J).

Indicates duplicate injection results exceeded control limits.

Indicates spike sample recovery is not within control limits, usually due
to sample matrix interference.

Indicates a value determined by method of standard addition because of
sample matrix interferences.

Indicates compound was analyzed but not not detected. Report the
minimum detection limit for the sample with U (e.g. 10 U based upon
necessary concentration dilution actions). NOTE: this is not necessarily
the instrument detection limit. The footnote should read U - compound
was analyzed but not detected. The number is the minimum attainable
detection limit for the sample.

Indicates sample value is between IDL and CRDL.

Indicates duplicate analysis is not within control, limits, due to sample
matrix interference.

Indicates the correlation coefficient for method of standard addition is
less than 0.995, due to sample matrix interference.
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SECTION 4.0



4.0 FINAL APPLICATION OF THE HAZARD RANKING SYSTEM (HRS)

The Buffalo Avenue site (Figure 1) is an approximately 30 acre tract of land
located in the City of Niagara Falls, Niagara County, N.Y. It was operated as a landfill for
the disposal of materials by the City of Niagara Falls and New York Power Authority
(NYPA) between the late 1930's and early 1950's. Municipal incinerator residues,
slags and other wastes were apparently used during fill operations. The site has not
operated since the early 1950s and has been investigated by the EPA, the USGS and the
DEC. Currently, NYPA is conducting a Phase Il investigation for the DEC.

The site is located in a former wetlands adjacent to the Niagara River which has
been used as a drinking water supply. PAH's, solvents and heavy metals were detected in
shallow ground water samples and both shallow and deep soil samples collected from the
recently drilled monitor wells.

The site is located in an urban area with approximately 80,000 people living
within a 5 mile radius. However, the likelihood of exposure to site constituents is low
since waste materials are not present on the surface and that Aquifers underlying the
site are not used for drinking water. Neither EPA nor DEC consider this site an
imminent threat to the public or the environment and no remedial actions have taken
place.

This section of The Phase Il Report presents the resuits of the Hazard Ranking
Score (HRS) for the site. The HRS calculation forms have been taken from 40 CFR Part
300, Appendix A. The Potential Hazardous Waste Site Inspection Report (EPA Form
2070-13 (7-81)) that follows HRS work sheets was provided by EPA Region Il. This
form, developed by EPA in response to regulatory requirements described in 40 CFR
Part 300.64, is used to evaluate releases or a threat of a releases, from potential
hazardous waste sites.

4.1 Discussion of the HRS
The scores calculated for the Buffalo Avenue site find a set of conditions which,

according to EPA and DEC criteria, do not pose a significant threat to the public health or
the environment. '
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In considering inactive hazardous waste disposal sites for inclusion on the
National Priorities List (NPL), both agencies use the following ranking procedure:

. If the SM score is close to or greater than 28.5, the site may become a
candidate for inclusion on the NPL;

. If the score is not close to 28.5, it may be evaluated as part of the DEC
State Superfund Program and, if considered a significant problem, the
DEC will require additional investigatory measures (e.g., a Remedial
Investigation).

The SDC and SFE scores are not included in NPL decisions. They are used by both
DEC and the New York State Department of Health in evaluating the need for irhmediate
remedial actions. Site-specific characteristics such as accessibility to, and toxicity of
the waste rather than numerical values, determine these scores.

As illustrated by the HRS cover sheet, the site specific SM score is well below
(less than one quarter) that used by EPA and DEC to consider sites for inclusion in the
NPL or State Superfund List. SDC and SFE scores and the characteristics of the Buffalo
Ave. inactive waste site, are not indicative of a significant threat to the public health or
environment.
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EXPLANATORY DATA

GROUND WATER ROUTE WORK SHEET
(1) Observed Release
There is evidence of the release into groundwater of priority poliutant
substances possibly from either the site or from an upstream source. These releases
are described in Section 3.0 of the Phase |l Report.

(2) Route Characteristics

N/A - This factor is not calculated because an observed release (ltem 1 -
Ground water Work Sheet) was reported for the site.

(3) Containment

N/A - This factor is not calculated because an observed release (ltem 1 -
Ground water Work Sheet) was reported for the site.

(4) Waste Characteristics

To compute waste characteristic values, a persistence value of 2 was used (Table
5: Persistence of Some Organic Compounds - methylene chloride), along with a toxicity
value of 2 (Table 4 - chiorinated solvents). This yielded a matrix score of 12.

To compute waste quantity, approximate cinder fill thickness from each boring
was plotted in Figure HR-1. The aerial distribution of the cinder fill was then developed
and, assuming an average cinder fill thickness of 3 feet, a volume was calculated:

Area of cinder fill distribution = 7000 ft.3

Assumed cinder fill thickness = 3 ft.
Total estimated cinder fill volume = 21,000 ft.3 or 780 yrd.3
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To be conservative, the total volume of the cinder fill was assumed to be
hazardous. This leads to an assigned value of 6 from the Hazardous Waste Quantity table
in 40 CFR Part 300, Appendix A.

(5) Targets

To develop the Targets value, ground water usage was characterized as a 1
(commercial, industrial or irrigation and another water source presently available; not
used, but useable).

The nearest known well is an industrial supply well about 1.5 miles west of the

site. No drinking water supply wells are known to be present within a 5 mile radius of
the site. This leads to a Distance to Nearest Well/Population Served value of 0.
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EXPLANATORY DATA
SURFACE WATER ROUTE WORK SHEET

(1) Observed Release

There is no quantitative evidence that the site is releasing contaminants into
surface water.

(2) Route Characteristics

A facility slope and intervening terrain value of 0 (facility slope, 6.3 pct and <3
slope pct for intervening terrain) was calculated from Figure HR-2.

The one-year, 24 hour rainfall amount for this area of New York State is 2
inches. (Figure 8-40 CFR, Appendix A). This leads to an assigned vaiue of 2.

The Niagara River is present approximately 200 feet beyond the site's southern
boundary. However, between the site and the Niagara River is the Robert Moses
Parkway. This 4-lane paved road is built on an earthen berm about 20 feet high which
extends along the entire southern side of the site (Figure HR-2). This berm aids in
preventing surface runoff from directly entering the Niagara River. In order to be
conservative, an arranged value of 3 is used for Distance to Nearest Surface Water
Score.

The physical state of the cinder fill at the time of disposal was assumed to be that
of a unconsolidated solid.

(3) Containment
This site is a well graded and covered landfill with wastes not exposed at the

surface. However, no diversion system is present at the site. This requires it to receive
a Containment value of 3.

83



(4) Waste Characteristics
See Item 4 of the Explanatory Data - Ground Water Work Sheet.
(5) Targets

The surface water adjacent to the site is used as a drinking water source
(assigned value of 3). Wetlands are present along the. site's southern boundary; this
gives the site a Distance to Sensitive Environment value of 3. Approximately 80,000
people live within a 3 mile radius of the site. As no observed releases have occurred,
this population has not been impacted. A Population Served value of 0 has therefore been
assigned to this category. '
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EXPLANATORY DATA
AIR ROUTE WORK SHEET
(1) Observed Release
There is no evidence indicating the site is releasing contaminants into the air that
significantly exceed background leveis. See Section 2.2 and Table 7 of the Phase Il
Report for a discussion of air monitoring conducted at the site.

(2) Waste Characteristics

N/A - This factor was not calcuiated because an observed release (ltem 1
- Air Route Work Sheet) was not reported for the site.

(3) Targets

N/A - This factor was not calculated because an observed release (item 1
- Air Route Work Sheet) was not reported for the site.
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EXPLANATORY DATA
FIRE AND EXPLOSION WORK SHEET

(1) Containment

No potential for fire or explosion exists at the site as any ignitable or explosive
hazardous substances are segregated and isolated to prevent the formation of
incompatible mixtures. This leads to an assigned factor of 1.
(2) Waste Characteristics

No direct evidence of ignitability or explosion potential is apparent from
available site data. The waste is contained (landfilled) at the site in such a manner so as
to preclude the potential for ignitable, reactive or incompatible reactions. All of these

four categories have been assigned 0 values.

The quantity of hazardous waste present at the site was estimated in Item 4 of the
Explanatory Data - Ground Water Route Work Sheet.

(3) Targets
The nearest population and occupied building are within 500 feet of the site. This
leads to an assigned value of 3 for these two categories. Wetlands are present within

1000 feet of the boundary, assigning it a value of 0 in this category.

The distance to the nearest commercial or industrial activity from the site is less
than 0.25 miles. This category receives an assigned value of 3.

The existing population and buildings within a 2 mile radius of the facility

estimated from the USGS topographic map are between 3000 to 10,000 and 791 to
2600 respectively (Figure HR-3). This leads to assigned value of 4 for this category.
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EXPLANATORY DATA
DIRECT CONTACT WORK SHEET

(1) Observed Incident

There is no confirmed instance in which contact with hazardous waste at the
facilities has caused injury, illness or death to humans or domestic/wild animals. This
category has been assigned a 0 value.
(2) The facility is fenced on 3 sides and the wastes are buried 5-20 feet below grade.
However, since barriers do not completely surround the site, an accessibility value of 3

is required to be assigned.

(3) Containment

A value of 0 has been assigned to this category, as wastes are buried 5 to 20 feet
below grade.

(4) Waste Characteristics - Toxicity

A value of 2 has been assigned as explained in item 4 of the Explanatory Data for
the Ground Water Route Work Sheet.

(5) Targets

Population within a one mile radius has been estimated at between 3000-
10,000. This leads to an assigned value of 4.

There are no critical habitats within the site area. Therefore a value of 0 has
been assigned to this category.
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SEFPA

POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT
PART 2-WASTE INFORMATION

L JOENTIFICATION
OV STATE {02 SITE MUsER

Y g 4050 7727

1. WASTE STATES, QUANTITIES, ANO CHARACTERISTICS

Ve

03 WASTE CHARAGTERISTICS iChecs ot o ooy
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SEPA

POTENTIAL HAZARDQUS WASTE SITE
SITE INSPECTION REPORT
PART 3 - DESCRIPTION OF HAZARDQUS CONDITIONS AND INCIDENTS

L IDENTFICATION

01 STATE] 02 SITE MAMER

v¥ | nog 6507787

1. HAZAROOUS CONDITIONS AND INCIDENTS

a1 O A. GROUNDWATER CONTAMINATION g0 0
4 22

03 POPULATION POTENTIALLY AFFECTED:
CorMMuRTed 544GLLere

?ﬂow«é’ w7
Rive - which s & prpee sty At e B

O AULEGED

2TD /(//f?w

02 O OBSERVED (OATE:
04 NARRATIVE QESCRIPTION -

g@lfé%

) O] POTENTIAL

‘S

acpiz

O ALLEGED

03 POPULATION POTENTIALLY AFFECTED:

ND /Oot,c..v-/;/}:,L exis’s

01G 8. SURFACE WATERCONTAMINATION 9y 02 O OBSERVED (OATE: ) O POTENTWL
O POPULATION POTENTIALLY AFFECTED: _ 22002 04 NARRATIVE DESCRIPTION
S5 avie Above
31 0 C. CONTAMINATION OF AR 02 O OBSEAVED (OATE: ) O POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPFTION
—
NO. PotecTirl eXis/S )
01 O 0. FIRE/EXPLOSIVE CONDIMIONS 02 O OBSERVED (DATE: ) O POTENTIAL O ALLEGED

04 NARRATIVE QESCRIPTION

- o WAITEs preseT O Nz a—

o’ S/7e-

01 C E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

N0 potertisl eXisTs

02 C O8SERVED (OATE: ) O POTENTIAL O AULEGED

04 NARRATIVE DESCRIPTION

- A6 Wfs}-;]‘é_; /5/345,&%' o1 SuFtce

&7‘ S/ ‘C"&/

01 G F. CONTAMINATION OF SOIL . 15, ~ 02 C OBSEARVED (DATE: } T POTENTIAL T ALLEGED
03 AREA POTENTIALLY AFFECTED: — LT/ 5 04 NARAATIVE DESCRIPTION
{Acrex)
CorfNmummflar occorths HT  AEEUS Levels é‘xﬂau;.ﬂouf sHFE. Chrp7
be esCapsgh AT s L.
01 C1 G. DRINKING WATER CONTAMINATION 02 (J OBSERVED (DATE: ) O POTENTIAL C ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

o po 62«/}?14«7, 2xi s - Mo waTl Sufly  ells -5 72

T

03 POPULATION POTENTIALLY AFFECTED:

01 (J K. WORKER EXPOSURE/NJURY 02 ] OBSERVED (CATE: } 1 POTENTIAL 0O ALLEGED
03 WORKERS POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION

, Vo fotzwtwl- exX157S - S¢de (AT IvE
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POTENTIAL HAZARDQUS WASTE SITE L IOENTIFICATION

< EPA : 01 STATE[OZ JTH MUMSER

-, _SITE INSPECTION REPORT ]

hY4 P ART 3- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIOENTS vy | o9 050774
i, HAZARDOUS CONDITIONS ANO INCIDENTS iCommmen -

a1 O J. OAMAGE TO FLORA v 02 (] OBSERVED (OATE: } ] POTENTAL ] MLEGED

04 NARRATIVE QESCRIPTION

U/V}ZA/oW/I/ -~ np7 Lilely GioRt A g f Lo cAFlo = S /b

) Q POTENTIAL O AUEGED

01 (J X. DAMAGE TQ FAUNA 02 0 OBSERVED {DATE:

04 NARRATIVE OESCNPW [t e st 31 of SeCR -
p Karomras - Aot Liely  Girev W/WM o S7R.

) O POTENTIAL ] ALEGED

01 O L CONTAMINANON OF FOOO CHAIN 02 O OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

linoins — ot Lillely Groesw sV o< AT s A ST
(vo FAamies [ canRents L2y Aove av 5/7e)
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) 5 POTENTIAL Z ALLEGED
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2
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a POTENTIAL HAZARDOUS WASTE SITE ALl
~, SITE INSPECTION ATE{ 02 STE MAwER
\IEPA & vy | Jo5 6507787
PART 4+ PERMIT AND DESCRIPTIVE INFORMATION
1. PEAMIT INFORMATION
0t TYPE OF PEAMT SSUED 02 PERMT NUMBER Q3 DATEISSUED | 04 EXPWATION OATE 08 COMMENTS
. ICAwce ot st
M A NPOES
8. uic
Q¢ AR
0. RCRA
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(O F. SPCCPLAN
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QH. LOCAL
1. OTHER specrn
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1
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02 COMMENTS
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a _ POTENTIAL HAZARDOUS WASTE SITE L OB TRCATION
< EPA SITE INSPECTION REPORT , o .
\’ PART S- WATER, DEMOGRAPHIC, AND ENYIRONMENTAL DATA 44 0092 ;b 77¢ L/
1. DRINKING WATER SUPPLY
01 TYPE OF ORINKING SUPPLY Q2STATUS Q3 CRSTANCE TO SITE

(Creat o ssws wwet

| SURFACE T oweLL ENDANGERED  AFFECTED  MOMITORED :

COMMUNITY A x 8.0 A0 8.0 c.G A \{ {eni)
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7~ )
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POTENTIAL HAZAROOQUS WASTE SITE L IDENTIFICATION

01 STATE]O

o PA ' SITE INSPECTION REPORT 7 3TL Famen
N/ .
N/ E PART S - WATER, DEMOGRAPHIC, AND ENVIRONMENTAL DATA &Y 10098507787
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SITE IS ON BARRIER ISLANO, COASTAL HIGH HAZARD AREA, RIVERINE FLOCOWAY
SITEISN ___L__vw FLOCOPLAIN ¥
11 OISTANCE TO WETLANGCS (S scre smompny |zo-s'rmcnow=$.:
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POTENTIAL HAZARDOUS WASTE SITE L‘ ﬁj‘mmﬁ

0 : 2 N Maaih
-, ’ SITE INSPECTION REPORT A .
\Y4 EPA PART 6 - SAMPLE AND FIELD INFORMATION Y 1007 6572 778 7

I, SAMPLES TAKEN ;
01 MUMBER OF 02 SAMPLES SENTTQ QI ESTWATED OATE
SAMPLE TYPE SAMPLES TAKEN : FESATS AVARLARE
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SURFACE WATER ) ez [emt fegokT  A- 14
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AR
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SOiL

VEGETATION

OTHER

liL FIELD MEASUREMENTS TAKEN
01 TYPE Q2 COMMENTS

Saz__OxM fosty 2733

IV. PHOTOGRAPHS AND MAPS

01 Tvpe T GROUND O AERIAL 02 N ausTOOY OF ___AMES = U 00 R
l~m~”~ﬂ~’w
Q3 MAPS 04 LOCATION OF MAPS
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See Qa2 M feparr 2-¥D

a~

vi. SOURCES OF lNFORMAT‘ON {C40 LIOCHE recoromcat. @ §., $I0 fuud. wm—. roperist

(1) Hesetlh o $/7c St T crlad
Ql ALrPA
0) P tesbad A7t B

EPA FORM 2070-13 (7-81)

100

© e



POTENTIAL HAZAROOUS WASTE SITE

L IDENTIFICATION

o2
\.’EPA SITE INSPECTION REPORT °'Aj*;" 7 >
PART 7 - OWNER INFORMATION gegeso
1. CURRENT OWNER(S) - PARENT COMPANY (4 coomc anmcs
101 MAME P 02 O+ 8 MUMBER 08 NAME QP O+ aruMBEN
2z
Y Powegr Alnotity 1Y%0Y N/ 1
Q1 STREET ACORESS(# O Ses AEG e em ) Q4 SCCO0E 10 STREET AQORESS (£ 0 Bas 4502 ox i 11 SCCSOE
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Gsary 08 STATE| 07 ZIP COOE rzary N 13 STATE] 14 2P COOE
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Q1 NAME 02 O+ 8 NUMBER 01 NAME 02 0+ 8 NUMBER

wvot gl Licaldle
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oscry 08 STATE| 07 Z® CODE osary 08 STATE|{ Q7 UP COOE
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a
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' o
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POTENTIAL HAZAROQUS WASTE SITE

L IDENTIFICATION

\C)EPA SITE INSPECTION REPORT ¥ RS
PART 8- OPERATOR INFORMATION : 0090507787
IL CURRENT OPERATOR  (Aums 2 eotrs svsm ey OPERATOR’S PARENT COMPANY (5 copmsanns
Q1 NAME 02 0+8 MUMBER 10 MAME 11 O+ 8 NUMBER
-
Slke TwACTIVL /‘///}
03 STREET ACORESS (4 O. Sas. 2704 e} Q4 SXC CO0E 12 STREET ADORESS (P O Bee, 250G 2 o) 13 SXC CO0E
asary 08 STATE|Q7 1P COOE 14 Q7Y VS STATE| 18 DP COOE
T8 TEARS OF OPERATION |09 NAME OF QwNEA
11, PREVIOUS OPERATOR(S) M macs revam) S0 sravit ey § Srieress b Guer) PREVICUS OPEAATORS® PARENT COMPANIES (¢ sasacsany
01 RAME 02 0+ 8 MUMBER 10 NAME 11 O+ 8 NUMBER
03 STREET ACORESS (9.0, See, A#0 4, om} Q4 3IC CQ0E 12 STREET ADORESS (£.0. Sae. A#0 4, swet 13 SICCO0E
oscry 08 STATE Q7 7w COCE [XY=12] 15 STATE| 18 2P COOE
08 YEARS OF OCPERATION | 09 NAME OF QWNER DURING THIS PERIOQ
Q1 NAME 02 C+8 NUMBER 10 NAME 11 0+8 NUMBER
03 STREET ACORESS (2.0, Bea. 504, sy 04 SICCO0E 12 STREET AQORESS (#.0. Ser, AF0 2, o) 13 SXIC COOE
0s CTY Q8 STATE}Q7 1P COOE 14QTY 15 STATE} 18 1P COCE
08 YEARS OF CPERANION | 09 NAME OF OWNER DURING THes PERIOO
Ot NAME 02 0+8 NUMBER 10 NAME 11 0+ 8 NUMBER
03 STREET ADQRESS (2.0. des, AFC 4, eew} Q4 SICCO0E 12 STREET AOORESS (# 0. Ses, A#0 ¢, orc.} 13 SICCo0E
os CITY Q6 STATE| 07 2P COOE [EX=123 15 STATE} 18 P CODE
08 TEARS OF OPERATION | 09 NAME OF QwWNER DUAING THIS PERIQQT !
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POTENTIAL HAZARDOUS WASTE SITE L IDENTIFICATION
01 STATE| 02 SITE MAMGEN

ZEPA
< SITE INSPECTION REPORT

A ? L/
A4 PART 9- GENERATOR/ITRANSPORTER INFORMATION 4 009052778 7

1. ON-SITE GENERATOR
Q1 NAME 02 0+8rUMBER /
AONMe - 5/Te 4TI :

03 STREET AQORESS 1# 0 30e 2507 »<) G4 SXIC CO0E
os cry 08 STATE|O7 2P COOE

1. QFF-SITE GENERATOR(S)

Q1 NAME 02 O+ 8 NUMBER Q1 MAME ~ - - 02 0+ 8 NUMBER
03 STREET ADORESS (# Q. See, 4507, we.) 04 SICCR0E O3 STREET AQDRAESS 1# O. Sae, #50 ¢, oee} 04 SICCOOE
08 QTY Q6 STATE|{ QT UP COOE osCny . Q8 STATE{Q7 LP COOE
Q1 NAME 02 O+ 8 NUMBEA Q1 MAME - Q20+ FNUMBER
O3 STREET ADORESS (# Q. Ses, AF0 7 e} 04 SICCO0E 03 STREET AQQRESS 12 0. Sex. 250 ¢, e} Q4 SC COOE
os Ty 08 STATE{ Q7 2P COOE os cry 08 STATE|{O7 TP COOE

IVv. TRANSPORTER(S)
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5.0 DISCUSSION OF REMEDIAL ALTERNATIVES

The objectives of a Phase Il Investigation are to determine if contaminants are
present at Buffalo Avenue IHWS No. 832080, and, if so, they are leaving the site with a
resulting impact on human population and/or the environment (Reference 8). The field
program, laboratory data and HRS presented in the Buffalo Ave. Phase |l Report were
designed and implemented to meet these objectives.

The calculated HRS demonstrates that this site would not qualify for inclusion in
the NPL. However, laboratory data do indicate that levels of PAH's in the 1000 ppb
range are present in cinder fill material and that both shallow and deep ground water
contain concentrations of organic solvents and heavy metals in the range of 10-100 ppb.
This ground water is probably discharging into the Niagara River which is a source of
drinking water.

Mitigating these conditions are the fact that the cinder fill is not present at the
surface (i.e. little or no chance of exposure to the public) and ground water is not used
as a potable water source in the site area. In addition, the Niagara River has high flow
volumes year round and would significantly dilute contaminated ground water seepage
“from the site.

Therefore, based upon the results of this study, as discussed herein, there is no
demonstration that the site presents an immediate hazard to the public or the
environment. '

The physiographic, geologic and hydrogeologic characteristics of NYPA's Buffalo
Avenue site would lend themselves, if required, to a variety of remedial alternatives. A
general, preliminary discussion of available alternatives is provided below. Final
selection and implementation of a long term, remedial solution, if required, needs to be
based on results of a detailed feasibility study of critical site features (e.g., contaminant
pathways and public health risks) evaluated against various decision making criteria

(e.g. cost, schedule, maintenance).
The remedial alternative(s) judged most effective would be implemented at the

site. Unit costs provided in the following discussions have been updated from an EPA
publication (Reference 4), and are intended only for iltustrative purposes.
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5.1 Continued Site Maintenance

This type of remedial action involves the regrading of the site to promote runoff
and reduce surface water infiltration. In this approach, less water is available to
mobilize contaminants in the soil and leachate production is therefore significantly
reduced. Continued long-term monitoring of the ground water and surface water would
be needed as part of this remedial action.

Costs related to this type of action would include the following:

. Regrading @ $1.50 - $3.00/yd? (assume on-site materials are used in
cut/fill activities)

. Hydraulic seeding and fertilization‘ of site, with wood fiber mulch at
$0.33 - $1.25/yd2

Semiannual ground water and surface water sampling for priority
poliutable $70,000/year, which includes lab analysis of 20 samples, at
the following rates:

Labor - 2 technicians, 2 days at $50/hour = $2,000

Analyses - TCL testing and reporting of 20 samples at $3,400 = $68,000

Total = $70,000
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5.2 Regrading and Capping

Another remedial alternative would be to cover the site with a low permeability
cap (either clay or synthetic material) after regrading to significantly reduce the
amount of surface water available to mobilize hazardous waste constituents present in
on-site soils.

Costs associated with this type of activity would include the following:

*

Regrading at $1.50 - $3.00/yd2 (assumes on-site materials are used in
cut/fill activities).

. Hauling, spreading and compaction of clay $8.50 - $12.00/yd3 (assumes
local source, within 2 miles of site).

. Hydraulic seeding and fertilization of site with wood fiber muich at $0.33
- $1.25/yd2.
. Semiannual ground water and surface water sampling for priority

pollutants at $70,000/year (includes lab analysis of 20 samples).
In some cases, this system can be supplemented by a slurry wall or cut-off

trench. At the Buffalo Avenue site, such a wall might be completed (keyed) in the lake
bed clay. Unit costs would include:

»  Excavation of soils using a backhoe at $5.00 - $1 0.00/yd3

Installation of bentonite slurry wall at $15.00 - $20.00/ft3

These unit costs represent estimated capital expenditures required for
construction. Maintenance or repair costs are not included.
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5.3 Ground Water Recovery

The recovery, treatment and discharge of contaminated ground water is another
remedial alternative to be considered. In this case, a series of withdrawal wells are
installed and pumped to intercept on-site contaminated ground water. This water is
treated to meet appropriate water quality standards and then either discharged at the
surface or re-injected into the aquifer. In some cases, interceptors or trenches (e.g.,
French drains) can be used in place of the withdrawal wells.

Estimated unit prices for such a system are as follows:

Regrading at $1.50 - $3.00/yd2(assumes on-site materials are used in
cut/fill activities).

. Hydraulic éeeding and fertilization of site with wood mulch fiber at $0.33
- $1.25/yd2.

. 2-inch well points at $2000-$3500 each.

. Header pipes to connect system at $35.00-$65.00/foot.

. Centrifugal suction pumps at $280-$360/each.

. Semiannual ground water and surface waste sampling for priority

pollutants at $70,000/year (includes lab analyses of 20 samples).

Unit prices listed here do not include design, operation, maintenance or repair
costs. In addition, ground water collected as part of this aiternative will be discharged,
so permits from the appropriate reguiatory agencies will be needed. Costs for
permitting activities have not been included. If waters are discharged to a POTW,
additional costs may also be incurred (e.g. sewer connections, disposal fees).
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5.4 Waste Removal

In this type of remedial approach, the contaminated materials would be excavated
and transported to an approved disposal facility. The site would then be restored to an
engineered grade and leased for unrestricted use. Waste excavation and removal is
usually the most expensive remedial alternative.

Implementation costs would include:

. Excavation of waste using a dragline at $1.40 - $3.50/yd3 (assumes that
no respiratory protection for on-site operators will be required)

. Transport and disposal of excavated material at an approved hazardous
waste landfill at $250.00 - $300.00/yd3(assume landfill within a 1
hour drive).

. Backfilling of site with clean material at $10.00 - $15.00/yd3

(assumes source within 2 miles).

. One round of confirmatory ground and surface water sampling at
$35,000 (assumes priority pollutant analyses of 20 samples).

. Hydraulic seeding and fertilization of site with wood fiber mulch at $0.33
- $1.25/yd2.

Costs related to permitting, supervision, and laboratory testing have not been
included as part of these estimates.
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5.5 No Action

At this site, the No Action remedial alternative could consist of the following
items:

. A continued program of ground and surface water monitoring to help
detect changes in water quality or flow direction; and

. Continued site maintenance to help restrict access to the general public,
maintain cover materials and prevent exposure of the waste by erosion or
inadvertent intruders.

Costs for this program, assuming a semi-annual sampling and inspection
- program would include:

Sampling (labor to collect ground water from existing wells) - $350-
$500/Location

Sampling (lab) - $700-$1800/Analyses of TCL volatile organic
compounds and metals.

General Site Maintenance - $500-$2000 depending upon time and
materials used.

Regardless of the remedial alternative, its impact on public health and the
environment would be assessed prior to its implementation.
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CFR:

DEC:

EPA:

EP TOXICITY:

HRS:

ng/kg:

MCL:

MW:

NPL:

ND:

NYPA:

ABBREVIATIONS

Code of Federal Regulations.

A designation used in association with monitor well (MW). It indicates
that the well is screened in the bedrock aquifer.

New York State Department of Environmental Conservation.

United States Environmental Protection Agency.

Extraction Procedure Toxicity Test. Used to determined if a substance is
a hazardous waste.

Hazard Ranking System. Used by DEC and EPA to evaluate potential
hazardous waste sites for inclusion in the NPL.

Milligrams per Kilogram. A measure of concentration. Often used
interchangeably with ppm (parts per million).

Maximum Concentration Level. The point at which a substance is
classified as a hazardous waste.

Monitor Well. Used to gather representative water quality samples
from an aquifer.

National Priorities List. A listing of all inactive hazardous waste
disposal sites with HRS scores high enough to warrant investigation and
eventual remediation.

Not detected during laboratory analysis.

Not analyzed (or tested for) during sample analysis.

New York Power Authority.



POTW:

PAH:

TCL

mg/l:

pg/kg:

Publically Owned Treatment Works. A municipal or city sewage
treatment plant.

Polynuclear Aromatic Hydrocarbon.

A designation used in association with monitor well (MW). It indicates
that the well is screened in the overburden aquifer.

Target Compound List. A list of contaminants typically found at
Hazardous Waste disposal sites.

Milligrams per Liter. A measure of concentration. Often used
interchangeably with ppm (parts per million).

Micrograms per kilogram. A measure of concentration. Often used
interchangeably with ppb (parts per billion).

United States Geological Survey.
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Appendix A
Geophysical Survey

This appendix presents the field procedures and results of a geophysical
survey performed by Delta Geophysical as part of the Phase II investigation.

Prior to the installation of monitoring wells, a seismic refraction survey
was conducted to evaluate subsurface conditions. Maps, tables, and graphs are
presented in this report. f
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October 21, 1987

GEOPHYSICAL SERVICES
A GEONIES COMPANY

Mr. Rodger Pennifill

Dames & Moore

One Blue Hill Plaza, Suite 530
Pearl River, New York 10965

Report: SEISMIC REFRACTION SURVEY
NIAGARA FALLS SITE
NIAGARA FALLS, NEW YORK

Dear Mr. Pennifill:

It is our pleasure to submit our final report for the seismic
refraction survey. ¢

INTRODUCTION

We completed a seismic refraction survey at the Niagara Falls
Site in Niagara Falls, New York. The site is a maintained grass
field situated between Buffalo Avenue and Robert Moses Parkway.
Site conditions were good for seismic data collection.

GEOPHYSICAL METHODOLOGY

We used the seismic refraction method to evaluate subsurface
conditions. Data were collected at twelve seismic stations.
Data interpretation allowed us to determine the thickness of
subsurface material present above a dense till or rock.

The seismic refraction method uses an induced shock wave.

As the shock wave propagates through the earth, it is
affected by the materials through which it passes.

Geophones placed on the ground surface record the ground
motion caused by the resultant wave. A seismograph measures
the time required for the resultant wave to arrive at each
geophone. These geophones are located at selected distances
from the wave source. Analysis of the data {travel times
and distances) provides seismic velocities of subsurface
material and depths to significant velocity interfaces.

Geologic conditions yielding higher seismic velocities
include increased amounts of water, clay, cobbles, and rock
fragments, greater compaction or lower degree of
weathering.

116VVESTAAAWQST”CLWJH3N.NEVVJEQSENWDBBDQ,TELEPHCW&EEO1-735-SSSO



GEOPHYSICAL SURVEY

We located the the seismic stations relative to site conditions
(topography, cultural interferences) and a map of approximate
seismic line locations given to us by Dames and Moore. We
established a reference grid over the site to accurately locate
our seismic stations.

We used an EG&G Geometrics seismograph (ES-1225), geophones, and
a sledge hammer source to collect data at twelve seismic
stations. At each seismic station, we used a twelve geophone
array extending 180 feet with a hammer source-geophone array
offset ranging from 2 - 50 feet. Four seismic stations (5,7,10,
and 12) were completed with the hammer source located at both
ends of the array, termed forward and reverse. This allowed us
to check the true seismic velocities of subsurface materials.

INTERPRETATION

We calculated seismic velocities and depths to seismic velocity
interfaces from the data collected at each seismic station. The
calculated seismic velocity randes were interpreted to represent
the following subsurface materials:

i} Soil / Fill having a velocity range of 1,100.- 1,700
ft/sec;

o~

Material type A (fill, sands, gravel, and clay) having a
velocity range of 2,000 - 3,000 ft/sec;

3) Material type B (fill, sands, gravel, and clay} having a
velocity range of 3,400 - 4,700 ft/sec; and

4} Dense till or Rock (dolomite) having a velocity range of
8,000 - 22,000 ft/sec.

A distinction was made between materials type A and type B to aid
in the evaluation of the type of subsurface material present

above rock. Material type B may be more compacted and/or
saturated than material type A. Material type A is above
material type B beneath seismic station 6. Material ty¥pe A 1is

bheneath seismic stations 3, 8, 7F, 7R, 8, 10R, 12F, and 12R.
Material type B is beneath the remaining seismic stations.

Tt was difficult to differentiate between dense till and rock

based on reccrded seismic velocities. However, boring logs
allow=d us to interpret whether our deepest seismic velocity
laver representad dense till or roei. The wide range of
veloacities was attributed primarily to the inconsistent structure

mposition of the glacial till laver.-

[& I

and ©

Our interpretation of the seismic data is presented on a map, two
cross-sections, and in a table of results. The map shows the

DELTA



seismic station numbers and depths to rock or dense till. The
cross-sections show seismic velocity interfaces and layers. The
table of results lists the specific depths, seismic velocities,
and interpreted material types of subsurface layers beneath each
seismic station. The Appendix contains the field data sheets.

CONCLUSION

The thickness of subsurface materials above dense till or rock
ranged from 18 feet at the eastern end of the site to 36 feet at
the western end of the site. The dense till has the same
representative seismic velocity range as the rock. The depths to
the deepest layer indicate either depth to dense till or depth to
rock, as shown on the map .and cross-sections. : .

If there are any questions concerning this report, please contact
us. It was a pleasure to have worked with you on this project.

Very truly yours,
Delta Geophysical Services

S T K

Steven T. Marts
Geophysical Engineer

STM/DAG: ts
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SEISMIC REFRACTION RESULTS
NIAGRA FALLS SITE

STATION DEPTH VELOCITY INTERPRETED MATERIAL

(ft) (ft/sec)
1 o -7 1,200 SQOIL / FILL
7 - 23 4,300 TYPE B
23 - % 8,000 ROCK {(DOLOMITE)
2 0 -9 1,450 SOIL / FILL
9 - 27 4,700 TYPE B
27 - % 10,000 ROCK (DOLOMITE)
3 0 - 2 1,250 SOIL / FILL
2 - 21 2,800 TYPE A
21 - * 10,000 DENSE TILL
4 0 - 10 1,400 SOIL / FILL
10 - 36 4,200 TYPE B
36 - % 13,000 ROCK (DOLOMITE)
5F 0 - 6 1.500 SOIL / FILL
6 - 34 3,400 TYPE B
34 - ¥ 16,000 DENSE TILL
5R 0o - 7 1,600 SOIL / FILL
7 - 34 3.800 TYPE B
34 - % 16,000 ROCK (DOLOMITE)
6 0 - 2 1,800 SOIL / FILL
2 - 9 2,900 TYPE A :
9 - 35 4,000 TYPE B
35 - % 16,000 ROCK (DOLOMITE)
TF 0 - 4 1,200 SOIL / FILL
+4 - 25 3,000 TYPE A
25 - % 12,000 DENSE TILL
7R 0 - 3 1,200 SOIL / FILL
3 - 25 2,000 TYPE A
25 - % 22,000 DENSE TILL
8 0 - 3 1,550 SQOIL / FILL
3 - 23 3,000 TYPE A
24 - % 15,000 DENSE TTILL
9 0O - 8 1,800 SOIL / FILL
8 - 34 4,100 TYPE B
.34 - % 22,000 ROCK (DOLOMITE)

DELTA



10F 0 - 2
2 - 25

25 - %

10R 0 - 4
4 - 28

28 - x

11 0 - 6
6 - 27

_27 - %

12F 0 - 5
5 - 23

23 - x

12R 0 - 3
3 - 18

8 - %

C e

THICKNESS OF DEEPEST

1,330
3,600
12,000

1,450
2,500
19,000

1,100
4,000
20,000

1,450
2,400
17,000

1,200
2,000
15,000

SO1L / FILL
TYPE B
DENSE TILL

SOIL / FILL
TYPE A
DENSE TILL

SOIL / FILL
TYPE B
DENSE TILL

SOIL / FILL
TYPE A
DENSE TILL

SOIL / FILL
TYPE A
DENSE TILL

LAYER NOT DETERMINED
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APPENDIX B



APPENDIX B
BORING AND WELL INSTALLATION LOGS

This appendix provides copies of the boring and well installation logs which were
a part of the Remedial Investigation.



CLIENT: NYPA BUFFALO AVE-JOB # 13796

BORING

B-1

SURFACE ELEVATION (FT) 579.06
TOP OF CASING ELEVATION (FT)

DATE STARTED:
DATE FINISHED:

12/1/87
12/1/87

AS BUILT DIAGRAM

o =
[+ 4
T T 2
i E s 8 DEPTH TO WATER (FT)
e £ 8§ T g DATE
Qe < o [+ T
r 4 9 w 3
E & 3 § =22
3
w < vl i -d
a s @ =z ?0 DESCRIPTIONS
0 T3 Ter1el13 DK BR-BLK TOPSOIL, LITTLE ORG MATTER,
............. Ter2al T .. TRACE ROCK FRAGMENT- - erercreeeniarinens

44444 CRETEER 10 Gt K MATTER, TRACE PEBBLE

FiLL RED-BR GRAVELLY SILT, TR ORGANIC

ST JEUE U IOV UOUUN FUOTIN SEERATINS St st

15

20

25

30

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR,

DAMES & MOORE




CLIENT: NYPA BUFFALO AVE- JOB #13796

BORING B-2
SURFACE ELEVATION (FT) 578.82
TOP OF CASING ELEVATION (FT)
~ DATE STARTED: 12/1/87
s DATE FINISHED: 12/1/87
o /4]
m m
2 o X =
u = g B DEPTH TO WATER (FT)
s 3 35 T & DATE
e 4 [o] v T
~ w (3] s —
£ o ] 8 wd A
e S 8 3 3< _ AS BUILT DIAGRAM
W -l w -
a8 & @ & ®0 DESCRIPTIONS
0
............. NO SAMPLES TAKEN FOR THE FIRST 4 FT.
--------------- ASSUMED -LITHOLOGY. THE SAME-AS B-
..... -
[ R B B e
""" 21676 T LT FLL BK BRRED SILTY GLAY, LiFTLE GRAVEL

“ AAAAAAAAA DT T B it m‘eEsuG,mcEcle

10

15

..LIGHT BR-RED BROWN CLAY, TRACE. OHGN{lC
MATTER, TRACE FINE SAND, TRA
FRAGMENT (LAKE BED CLAY)

THE BORING LOG SHOWN REPRESENTS THE

MOST PROBABLE CONDITIONS BASED UPON

INTERPRETATION OF PRESENTLY AVAIL-

ABLE DATA. VARIATIONS FROM THESE DAMES & MOORE
CONDITIONS MAY OCCUR.




CLIENT:

BORING B-

3

NYPA BUFFALO AVE.-JOB # 13796

SURFACE ELEVATION (FT)

579.90

TOP OF CASING ELEVATION (FT)

. DATE STARTED: 12/1/87
© - DATE FINISHED: 12/1/87
e B
r & = z
g > g 8 DEPTH TO WATER (FT)
s 3 5 T & DATE
L 2 8 B i
= g 2 3 &
& = 9 g2 93
Q s @ = °0 DESCRIPTIONS AS BUILT DIAGRAM
0

5
578 T 1 BLK CINDER-CLAY, TH BRICK FGMT, TR ROCK
10 8 | a7 [ [T \EeMT TR ST
: - - RED-BR’ SILTY-CLAY; TR CINDER, TR ROCK ™"
MT. (PETROLEUM.QOOR)..._....ooooooeooorooeeooe.
BLK CINDER, TR RK FGMT, TR WHITE
\INDUSTRIAL WASTE ™"

15 T8 17278 112 M) "RED-BR CLAYEY-SILT, UTTLE BRICK, LITTLE
Do DS & YA b0 KFILLY\ CINDER,; TRACE SLAG o rermessssrssmssnsesns
~~~~~ s7ve7 g ) TRACE BRICK NO-CINDER; TRACE GREEN -~
........ 9 | e 8 | [\INDUSTRIAL WASTE (H2S.0DOR).................
--------------- -SOME® CINDER; LITTLE GRAVEL; TRACE""
AAAAAA 10 |WR/3 112 | gpq )\ CONCRETE CHIPS, NO BRICK,.NO SLAG. NQ.....

20 6/5 CINDER

. GRAY FINE-MED SAND, TR ORG. MATTER

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-

ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




DEPTH (FT)

SAMPLE NUMBER

BLOW COUNT (PER 6")

RECOVERY (INCHES)

SOIL
CLASSIFICATION

CLIENT:
BORING

PAGE 1 OF 2

NYPA, BUFFALO AVE - JOB # 13796
MW-1D

SURFACE ELEVATION

TOP OF CASING ELEVATION (FT)

(FT)

574.12

576.20

DATE STARTED: 10/14/87

DATE FINISHED: 10/14/87
DEPTH TO WATER (FT) | 18.40 14.44 14.25
DATE 10/14/87| 12/8/87 12/8/87

DESCRIPTIONS

(=]

10

AS BUILT DIAGRAM

BH. TOPSOIL, LITTLE ROCK FGMT, TRACE ORG.

15

20

25

30

' WM’W.WW’WM/?WW =

" 4~ DIAMETER GUARD PIPE WITH

~#2.SAND.._..

2" DIAMETER PVC WELL SCREEN,. .
0.010” WELL SLOT SIZE

DAMES & MOORE




PAGE 2 OF 2

BORING ___MW-1D  CONTD

5 @
c ¥
x ¥ O z
w = 2 o
f: : %
= 2 2 = Qo
L = o £ o
[T (&) > B
B g = Q aw
g £ 5 g &%
un‘ 5 Tn" z 9% DESCRIPTIONS . AS BUILT DIAGRAM

VUGGY ZONE

DIAMETER. PVC WELL SCREEN,
0.010" WELL SLOT SiZE

THE BORING LOG SHOWN REPRESENTS THE
HOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




DEPTH (FT)

o

10

15

20

25

30

40

PAGE 1 OF 2

CLIENT: NYPA, BUFFALO AVE. - JOB # 13796
BORING MW-2D
SURFACE ELEVATION (FT) 573.24
TOP OF CASING ELEVATION (FT) 575.19
_ DATE STARTED: 10/19/87
5 = DATE FINISHED: 10/19/87
[+ E % =
g =3 o DEPTH TO WATER (FT) | 15-50 13.56 30.42
§ Z - 3 DATE 10/19/87| 12/8/87 | 12/9/87
g 5 & &
% § § 3 g AS BUILT DIAGRAM
w @ x 9O DESCRIPTIONS
7592739 R TOPSOIL, LITTLE ORG. MATTER, TAACE
............. 9718 | T PN FOCK FRAGMENT. ..-ocovoovvncseissnissssss s
. HLL‘ RED Bnom’ GHAVEL AND gLT’ TRACE ......................................................................

....AED BROWN CLAY.(LAKE .BED CLAYS)......
TILL LIGHT BR,, SILT, LITTLE ROCK FRAG.

GRAVELLY FINE SAND GRADING INTO FINE
~ SAND; LT BROWN; LITTLE-SILT oo

---LIGHT. - DARK.GRAY.LOCKPORT .DOLOMITE ...

DAMES & MOORE




5 @

e 4
c W 5} =z
g &z 9
= < =
= = <
= 2 3 > 3}
u.ZQEE
r 49 = a
a8 = Q a0
= 3 =2
E 23 E 33
o o m = 3]

BORING

DESCRIPTIONS

Mw-2D

CONTD

PAGE2 OF 2

AS BUILT DIAGRAM

VUGGY. ZONE.
_INTERBEDDED SHALE LAYERS

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

-2"-DIAMETER: PYC WELL SCREEN, -
0.010" WELL SLOT SIZE

DAMES & MOORE




CLIENT: NYPA, BUFFALO AVE. - JOB # 13796
BORING MW-1S

SURFACE ELEVATION (FT) 574.14

TOP OF CASING ELEVATION (FT) 576.56

DATE STARTED: 10/16/87

5 & DATE FINISHED: 10/16/87
& =z
x =
u :‘-_— 2 g DEPTH TO WATER (FT) 13.3 11.75 11.79
= g § N g DATE 10/16/87 12/8/87 12/9/87
W = [=] @ T
~ w o ] -
E & 2 3 .44
E £ 8 9 32 AS BUILT DIAGRAM
W = ' i} - :
a w @ & “0 DESCRIPTIONS
0 - 1| a2 | 14 BR. TOPSOIL, LITTLE ORG. MATTER, TR ROCK FGMT] I
~~~~~~~~~~~ AL, LIGHT- BROWN, SILT; LITTLE  GRAVEL, TRACE |~ I\
. dooodoo | ORGANIC MATTER, TRACE BLACK CINDER. | N R CEMENT. BENTONITE GROUT.........__..
.............. 2" DIAMETER PVC. RISER PIPE

N - DARK GREY-BROWN CLAY, TRACE SIL

. O ML b TRACE ORGANIC: MATTER oo oroerer evee . o DIAMETER PVC WELL SCREEN;
10 N — TROT, S— = R 0.0107 WELL SLOT SIZE__.... .

~1 8] 379 | & GRAVELLY SAND, LITTLE BRICK, TRACE

AAAAA - ORGANIC- MATTER- .

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR,

DAMES & MOORE




DEPTH (FT)

(=]

SAMPLE NUMBER

BLOW COUNT (PER 6")

RECOVERY (INCHES)

PAGE 1 OF 2

CLIENT: NYPA, BUFFALO AVE JOB # 13796

BORING MW-3D

SURFACE ELEVATION

(FT)

§76.17

TOP OF CASING ELEVATION (FT) 578.08

DATE STARTED: 10/22/87
DATE FINISHED: 10/26/87
=
9 DEPTH TO WATER (F) | 18-75 16.61
S DATE 12/8/87 | 12/9/87
i
@
3< AS BUILT DIAGRAM
®o DESCRIPTIONS

TOPSOIL DK. BR,, LITTLE ORG. MATTER, TH.
- ROCK FRAG"ENT ............................................

LT. BR. CLAY, SOME SILT,
“(LAKE BED CLAYS) o

A e e R e

AUGER REFUSAL AT 34.0 FEET

~LIGHT-DARK GRAY LOCKPORT DOLOMITE: - "

o L A A o A A A A A s

BENTONITE PELLET SEAL ™

DAMES & MOORE




PAGE 2 OF 2

BORING __MW-3D  conTD

SOIL
CLASSIFICATION

SAMPLE NUMBER
BLOW COUNT (PER 6")
RECOVERY (INCHES)

DEPTH (FT)

DESCRIPTIONS AS BUILT DIAGRAM

FRACTURES (VERTICAL & HORIZONTAL)

RSSO RSN ROTROTN AU VR S FRACTURES ALONG. SHALE.LAYERS (FEW)..\............. = 2" DIAMETER PVC WELL SCREEN.

\__SHALE LAYERS MINERALIZATION (GYPSUM)|
\"VUGGY ZONE MINERALIZED (GYPSUM)
“HEALED FRACTURES WITH. GYPSUM ...
NUMEROUS MECHANICAL FRACTURES

..... BORING . TERMINATED .AT. 43.0 FEET. ...

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR,

DAMES & MOORE




CLIENT: NYPA, BUFFALO AVE JOB # 13796

BORING MW-3S
SURFACE ELEVATION (FT) 576.44
TOP OF CASING ELEVATION (FT)  578.43

DATE STARTED: 10/27/87

o o DATE FINISHED: 10/27/87
& o
« T z
a > g -E DEPTH TO WATER (FT) 11.0 8.60 8.49
£ 5 g > B DATE 10/27/87 | 12/8/87 | 12/9/87
- Q W U
& E 5 3 3% AS BUILT DIAGRAM
1] -3 -l w -l .
e & B = °0 DESCRIPTIONS
0

4" DIAMETER GUARD PIPE WIiTH LOCKING

-,
(2]

FilLL, LT. BR.,, SILTY-GRAVEL, LITTLE PEBBLE
..... 5e 5 S USTANTRACE: CINDER, TR ORG MATTER - oooveseerene

. e anl. AT-BASE

- LIGHT BROWN CLAY, TR. SILT (LAKE BED
R AN R T TE & I = CLAYS) : JRRTR eubedursivbrou RTRRe

BORING TERMINATED AT 14.0 FEET

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




PAGE 1 OF 2
CLIENT: NYPA, BUFFALO AVE. JOB # 13796-002
BORING MW-4D
SURFACE ELEVATION (FT)
TOP OF CASING ELEVATION (FT) 582.94

580.15

DATE STARTED: 10/28/87

© ) DATE FINISHED: 10/29/87
24 7]
x & 3 z
g = 2 8 DEPTH TO WATER (F) | 208 21.57 1 21.30
- § § > & DATE 10/29/87 | 12/8/87 | 12/9/87
< y Q 5 L
£ & = 3 o &
E $ 5 8 8% AS BUILT DIAGRAM
a s @ x 9O DESCRIPTIONS
0 - s 15/13] 7 TOP 5° BR TOPSOIL, ITTLE ROCK FGMT, TR
................................... [ SRR "QRGANlG"uT‘TEﬁ"'“"“'“"""““'"""'"“"""""
28721
GM- | £iLi, RED-BR SILT, SOME.GRAVEL, TR ORG....
44444444 2 {4/4 |11]6C \MATTER
...... 4/4 | _IFLLy RED-BR SILTY-CLAY, LITTLE GRAVEL, TR
SHELL FRAGMENT
s 2fs]2ms e e N

e ars 5 | 'GC'| FGMT, TR ORGANIC MATTER
............................................ .RED-BR-CLAYEY-SILY,- LITTLE- FINE -SAND, ...
LITTLE ROCK FGMT, TR ORGANIC MATTER

DAMES & MOORE




PAGE 2 OF 2

BORING __MW-4D  conTD

DESCRIPTIONS AS BUILT DIAGRAM

DEPTH (FT)

SAMPLE NUMBER

BLOW COUNT (PER 6")

RECOVERY (INCHES)
SOIL

CLASSIFICATION

- BENTONITE PELLET SEAL

45
SASOPER [SURSOUN FSUPURUTOU VDU RO SO LIGHT-DARK: GRAY. LOCKPORT. DOLOMITE- } - cecvereercrreemreeeees S ot
o ) ING o PAITTED ZONE FILLED W/GYPSUM HEALED | . . .. ...
»»»»» FRACTURES (GYPSUM)
SUUTRNEN RTINS SHRSOUIHIN SIN I ABUNDANT. SHALE LAYERS---
50

ABUNDANT VUGS FLLED W/GYPS|
“HIGHLY FRACTURED (VERTICAL &~

55

65 bl

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE

CONDITIONS MAY OCCUR DAMES & MOORE




DEPTH (FT)

o

10 =

15

20

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL~
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

BLOW COUNT (PER 6")

SOIL
CLASSIFICATION

SAMPLE NUMBER
RECOVERY (INCHES)

CLIENT: NYPA, BUFF
BORING MW-4

ALO AVE. JOB # 13796
S

SURFACE ELEVATION

(FT) 579.95

TOP OF CASING ELEVATION (FT) 582.48

DATE STARTED: 11/13/87
DATE FINISHED: 11/17/87

DEPTH TO WATER (FT) | 20.0 19.8

DATE

12/8/87 12/10/87

DESCRIPTIONS

AS BUILT DIAGRAM

N SAND, TRACE ORG. MATTER

<d:.GRAVEL, TRACE .CINDER......

GRAY SAND, TR SILT, TR CLAY
"RED-BR SILTY-CLAY, LITTLE SAND, THACE

.................. \4 DIAMETER. GUARD .PIPE. WITH.......
NG CAP

|...GRAY SILTY-GRAVEL, SOME ROCK

FRAGMENT, TRACE SAND

0.090" WELL SLOT'SIZE™

GRAY FINE SAND TR SLT TR
‘ORGANIC MATTER"

............................................................................................................................. DAMES & MOORE




DEPTH (FT)

[~

40 __

SAMPLE NUMBER

BLOW COUNT (PER 6")

RECOVERY (INCHES)

SOIL
CLASSIFICATION

;’AGE 1 OF
CLIENT: NYPA, BUFFALO AVE. JOB # 13796-002
BORING MW-5D

SURFACE ELEVATION (FT) 574.52
TOP OF CASING ELEVATION (FT) 576.90

DATE STARTED: 11/25/87
DATE FINISHED: 11/30/87

DEPTH TO WATER (FT) 6.5 15.5 15.51

DATE 12/1/87 12/8/87 12/10/87

AS BUILT DIAGRAM
DESCRIPTIONS

\TR ORG MATTER, TR BRICK FGMT, TR RK FGMT]|

DK BR TOPSOIL, LITTLE ROCK FGMT, TR ORG

YELLOW-BR_SANDY-SILT, TR CINDER/SLAG, |

ey o U Y f N g

R/ A

DAMES & MOORE

L




PAGE 2 OF 2

BORING ___MW-50  conTD

RECOVERY (INCHES)
CLASSIFICATION

SOIL

DESCRIPTIONS AS BUILT DIAGRAM

SAMPLE NUMBER
BLOW COUNT (PER 6")

DEPTH (FT)

{_AUGER REFUSAL @ 36.0 FT/ LT-DRK GREY . 2% DIAMETER PVC WELL SCREEN,
LOCKPORT DOLOMITE 0.010" WELL SLOT SIZE
MINOR: FRACTURES ALONG -SHALE LAYERS

LLED W/GYPSUM

\FRACTURES -(HORIZONTAL) - COMMON -
GRY CLAY LAYER SOME

" MINOR SHALE LAYERS ™~

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE COND{TIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




cLIENT: NYPA, BUFFALO AVE. 13796

BORING MW-5S
SURFACE ELEVATION (FT)
TOP OF CASING ELEVATION (FT) 577.55

574.76

DATE STARTED: 11/24/87

P, DATE FINISHED: 11/24/87
-
u f‘_— S 8 DEPTH TOWATER (FT) | 70 7.52
- § § s S DATE 12/1/87 | 12/8/87
L w o & .
T 5 = 3 @ .
e £ 8 8 s< AS BUILT DIAGRAM
11} 4 —t w -d
Q @ @ x 0 DESCRIPTIONS
0 1| 5/6 | 12 |G| 12" OF TOPSOIL N
e g .GC.-1. DK -BRN SILTY -CLAY- WPELLETS, MOIST- LOOSE[--- N N
T2 |'s/e |18 - DK YELLOW SILTY SAND MOIST LOOSE
....... (218,118 gy | RYELLONSLTY SO MOSTEOOE
""" 3 | 474 |20 g ok veLLow siTsoME cLay
5 —— oo 5'/ 5 """"""" 1:— DKYELLOW 'cuy ?Os“.n c """"""""""""
........................ cr DK.YELLOW.CLAY.......
4 |5/5 |20 5" OF YELLOW SILT
A o | S S YELLOW ST
........... 7 2 b A OF GREY. SIL T
s ey
o A 12/14 ......... PINK.TO.DARK.TAN.CLAY. ...

THE BORING LOG SHOWN REPRESENTS THE

MOST PROBABLE CONDITIONS BASED UPON
t INTERPRETATION OF PRESENTLY AVAILS  ceccecorreecssrereerneererarmreessmesaesreeesrasnseredueiosasieeareetsateeessmtmeaa smnsieansases st aieessssasae s s ssasaasasesassanaesabessensssnesnannaes

ABLE DATA. VARIATIONS FROM THESE

CONDITIONS MAY OCCUR. DAMES & MOORE




PAGE 1 OF 2

CLIENT: NYPA, BUFFALO AVE. JOB # 13796-002

BORING MW-6D
SURFACE ELEVATION (FT) 573.76
TOP OF CASING ELEVATION (FT) 575.74

DATE STARTED: 11/20/87

© & DATE FINISHED: 11/24/87
R
« = 14.9
W = 8 o DEPTH TO WATER (FT) | 13:8 14.81
~ 5 3 - & DATE 12/1/87 | 12/8/87 [12/10/87
U = Q [°4 T
g ' Q i1} &
= & = c>> o &
E £ &8 3 3< AS BUILT DIAGRAM
w < -l 1] wad
a o« @ T 90 DESCRIPTIONS
0 SR B TOPEOIL, TITTLE HR TERT, TR ORE
]1.]8/5 114) Ty OIS N
..... 10/11]  |gm.| BR-TANORANGE FINE, SAND, UTRLE ST, |
........ 2 |6/15 |18 |sc \THAce ORaANC AR
158/7 TRACE CLAY
e 2ra J1e| GRADING INTO GRAV.LT TAN GLAYEY.SLT, |
R e P e TR'SAND, TR-SHELL FGMT, TR ORG MATTER |-~

3 5 ) 100;1" .................. AUGER REFUSAL AT 35.1 FEET .....................
LIGHT-DARK GRAY LOCKPORT DOLOMITE

DAMES & MOORE




MW-6D
BORING —  CONTD

5 @

w

« T
r a (3] =
w 2 2 [=}
f: ¢
= 2 3 ot Q
[ & O [+ s
- w o (1T b
T = 2 0
= g = Q a0
8 298 & 33

o 6 m &£ 905 DESCRIPTIONS

PAGE 2 OF 2

AS BUILT DIAGRAM

DOLOMITE CHIPS
MINORFRACY: (HORIZONTAL-MECHANICAL) oo
VUGGY ZONE MINERALIZATION (GYPSUM)
('VERTICAL & HORTZONTAL FRACT. ALONG | "

- MINOR MINERALIZATION (GYPSUM) FRACT.

---------------------- “\(HORIZONTAL) ALONG SHALE LAYERS "
40 4 .. MINOR. YUGS SOME MINERALIZED (GYPSUM). | .
"\ FRACT. COMMON ALONG SHALE LAYERS

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL~
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




CLIENT: NYPA, BUFFALO AVE JOB # 13796-002

BORING MW-63

SURFACE ELEVATION

(FT) 573.41

TOP OF CASING ELEVATION (FT) 575.79

DATE STARTED: 11/20/87

s DATE FINISHED: 11/20/87
€ o
- =
E = g 8§ DEPTH TO WATER (FT) | 7-50 4.73 17

£ -

s 3 % > S DATE 11/20/87 | 12/8/87 |12/10/87

i 4 Q [+4 i

~ 5 Q 1] -

E 2 3 .o

E & 8 8 z2 AS BUILT DIAGRAM

W -t Vi3 wd

8 & B =z 90 DESCRIPTIONS

0

DK BR TOPSOIL, SOME GRAVEL, LITTLE SAND,

5
........ 5. 15;;33 reeeeeererered LAKE BED. CLAYS). oo vnevrsesemsrsnsensessssensesiensins
10 — CL. .
e | 21119 GRADING TO GRAY

CEMENT BENTONITE GROUT
"2 DIAMETER PVC RISER PIPE

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




PAGE 1 OF 2
CLIENT:  NYPA, BUFFALO AVE. JOB # 13796-002

BORING MW-7D
SURFACE ELEVATION (FT) 573.03
TOP OF CASING ELEVATION (FT) 575.18

DATE STARTED: 11/17/87

o & DATE FINISHED: 11/19/87
i ¥
24 =
& = 8 o DEPTH TO WATER (FT) | 14.0 14.2 14.18
= § % N DATE 12/2/87 | 12/8/87 | 12/10/87
~ w (51 5 o
E & = 8 o @
E & 3 8 2% AS BUILT DIAGRAM
i g -t w wd
a w» @ x 9?0 DESCRIPTIONS
0 Pl DK BR-GRAY TOPSOIL, LITTLE ORG MATTER y \

G Y TRACE-PEBBLE - coeorreseeesnrenn e e DIAMETER . GUARD .PIPE- WITH. ...
FILLY FiLL, LT BR-BR RED SILTY-GRAVEL, LITTLE

LOCKING CAP

_.GRY. FINE. SAND, TRACE SILT.
RED-BR CLAY, TR ORG MATTER (LAKE BED

2* DIAMETER PVC WELL SCREEN,

35 JRE ot '] 17 2k RERRRR (LT - GRY.GRAVEL. (DOLOMITE),- SOME- SILT, TRACE}................ Bl e 0:010" WELL  SLOT SIZE -

CLAY

DAMES & MOORE




MW-7D

PAGE 2 OF 2

BORING ____~ CONTD

5 @
[}
[+ E 3 =
g E z 2
= =
= 3 2 - 3
£ Z2 ° 24 =
= w b
. 49 2 2 7]
= & 2 8 za
i : 2 g 3 =
ol P w5 DESCRIPTIONS AS BUILT DIAGRAM
............ 19| & | 2| [avcenmerusavarsroeeer |
100-4" LIGHT-DARK GRAY LOCKPORT DOLOMITE

.. LAYERS......... -

“FRACTURES (HORIZONTAL) ALONG SHALE =~ |" """

e 2% DIAMETER PVC WELL SCREEN,
- 0,010 WELL SLOT SIZE ’

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL.
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOCRE




CLIENT: NYPA, BUFFALO AVE. 13796-002
BORING MW-7S
SURFACE ELEVATION (FT) 573.52
TOP OF CASING ELEVATION (FT) 375.86
- DATE STARTED: 11/18/87
o~ DATE FINISHED:  11/18/87
v )]
e & % z 10.63 10.8
4 = 8 2 DEPTH TO WATER (FT) | 19-5 . .
s % 35 T 3 DATE 12/2/87 | 12/8/87 | 12/10/87
s = [=} @ &
= w Q w &=
£ E 2 3 a0
E & & 3 s< AS BUILT DIAGRAM
i < 2 O Q.
= 7 @ x G DESCRIPTIONS 4” DIAMETER GUARD PIPE WITH
0 [ LOCKING CAP
DK BR-BLK TOPSOIL, LITTLE ORG MATTER, CEMENT BEWONTE GROUT
Rttt e SO N\ B ot EMENT BENTOMTE GROUT.........
.ALL,.RED-BR. GRAVELLY. SILT, .UTTLE ROCK ...|................. -y 2° DIAMETER PVC RISER PIPE
. \FGIT, TR ORG MATTER, TR CLAY
5
.................................................................................. 2" DIAMETER PVC.WELL SCREEN, -.....
... 0010 WELL SLOT SIZE
S Qi ENE NGt TOUURUTIN B0 S et O VOO URUUOOUUOOTOON - ——— . NSO O OT OO OO ORI

...CLAY. BLK:BR, LITTLE SILT, .(LAKE BED. .|
CLAY)

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON

' INTERPRETATION OF PRESENTLY AVAIL~
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




CLIENT: NYPA BUFFALO AVE-JOB #13796

PAGE 1 OF 2

BORING MW-8D
SURFACE ELEVATION (FT) 570.21
TOP OF CASING ELEVATION (FT) 572.45
- DATE STARTED: 11/16/87
5 DATE FINISHED:  11/23/87
o (2]
c W -4
E = g 3 DEPTH TO WATER (FT) | 9.0 10.8 11.17 1.0
- [ 1
- 5 § g g DATE 11/i6/87 | 12/2/87 |12/10/87 |12/10/87
< W 3] E &
E i 3 d &
E & 3 8 3% AS BUILT DIAGRAM
w -
a w ® x ®0 DESCRIPTIONS
0
12/13[12
12/1 GRAY SILTY SAND WITH RK FGMT : -x-xr. OUAMETER. GUARD PPE.- WITH. ...
1 LOCKING CAP
5
10
15
20
TAN TO DK TAN TO REDISH CLAY
S N B A Rl | A BED RV
e e
25 3 B A @ I
...... 14].0/2 |24 | ciav,umenockrowr 1
912 g CLAY UTTLE ROCK FQMT b
15| 0r2 | 14 e
30 29/ 24 TILL, DK GRAY SILTY GRAVEL, LITTLE RK
o s B . st e
""" | AUGER REFUSAL AT 33.0 FEET
35 R FOUUUIUE RUNUURUUN NUSTIUE JURRRI _LIGHT-DARK GRAY LOGKPORT DOLOMITE . [ . E

DAMES & MOORE




PAGE 2 OF 2

BORING — M"80 conTD

5 @
-
e B O -3
w = =z =]
£: ¢
= 32 2 x o
L < o ] o
T 4 ¢ =z 7
E oz 3 3 2%
w
4 E 3 & o3 DESCRIPTIONS AS BUILT DIAGRAM

P 2" DIAMETER PVC WELL SCREEN,

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR.

DAMES & MOORE




CLIENT: NYPA BUFFALO AVE, JOB # 13796

DK 'GRAY SILT TO FINE SAND, RK' FGMY"

""SILT TO FINE SAND, SWAMP SM

~DARK TAN TO BROWN CLAY -ovrrvoosssssnsssssins
| AkE BED cLAY)

MW-8S
BORING
570.16
SURFACE ELEVATION (FT)
TOP OF CASING ELEVATION (FT) §72.23
- DATE STARTED:  11/23/87
o DATE FINISHED: 11/24/87
x 2
w
14 = =
g > g .8 pEPTH To watER ¢P1) | -0 8.86 8.81
e § g s g DATE 12/2/87 | 12/8/87| 12/9/87
< w o E u.
E o = d @
B £ &6 o &< AS BUILT DIAGRAM
[T} L w - |
a « @ = ?0 DESCRIPTIONS
0
1[18/15112 _FILL DK BRN SILTY CLAY W/RK FRAGMENTS, | 4+ DIAMETER GUARD PIPE. WITH. ..

LOCKING CAP

THE BORING LOG SHOWN REPRESENTS THE
MOST PROBABLE CONDITIONS BASED UPON
INTERPRETATION OF PRESENTLY AVAIL-
ABLE DATA. VARIATIONS FROM THESE
CONDITIONS MAY OCCUR. .

. DAMES & MOORE
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APPENDIX C

SUMMARY OF ANALYTICAL TESTING

This appendix summarizes the inorganic and organic constituents which will be analyzed.
Schedule A lists the analytical parameters for which the soil samples will be tested.
Schedule B lists the analytical parameters for which the groundwater samples will be
tested. Table A lists the 130 hazardous substances and their detection limits which will
be used for the soil and groundwater sampling analysis. A list of data reporting
qualifiers is provided to explain the analytical flags.



DATA REPORTING QUALIFIERS

For reporting results to EPA, the following results qualifiers are used. Additional flags
or footnotes explaining results are encouraged. However, the definition of each flag must
be explicit.

Value - If the result is a value greater than CR equal to the instrument detection limit
but less than the contract-required detection limit, the value is reported in brackets
(i.e., [10]. The analytical Method used is indicate with P (for ICP), A (for flame AA) or
F (for furnace AA).

U

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

J

Indicates an estimated value. This flag is used either when estimating a concentration for
tentatively identified compounds where a 1 1 response is assumed or when the amass
spectral data indicates the presence of a compound that meets the identification criteria
. but the result is less than the specified detection limit but greater than zero (e.g. 10J).

Cc

This flag applies to pesticide parameters where the identification has been confirmed by
GC/MS Single component pesticides greater than or equal to 10 ng/ul in type final
extract should be confirmed by GC/MS.

B

This flag is used when the analyte is found in the bilank as well as a sample. It indicates
possible/probable blank contamination and warns #E8q data user to take appropriate
action.

Other

Other specific flags and footnotes may be required to properly define the results. If
used, they must be fully described and such description attached to the data summary
report.

E - Indicates a value estimated or not
reported due to the presence of
interference.

S - Indicates a value determined by method
of standard addition.

N - Indicates spike sample recovery is not
within control limits.

- Indicates duplicate analysis is not within
control limits.



+ - Indicates the correlation coefficient for
method of standard addition is less than
0.995.

M - Indicates duplicate injection results
exceeded control limits.

P - Indicates ICP analysis.
F - Indicates furnace analysis

[I- Indicates sample value is between IDL
and ORDL



Tne C

onsultant

including 1iden
chemical substances. The Consultant shall specify appropriate
methods of sub
to perform the testing indicated below. The consultant shall
achieve detection limits as listed.

SCHEDULE A
ANALYTICAL TESTING OF SOIL SAMPLES
ESTIMATE: 30 Samples

shall perform chemical analyses of soil samples
tification and quantitation (where possible) of

~-sampling, digestion and/extraction of soil samples

I. SUBSTANCE DETECTION LIMIT(ug/l) 1,2.
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt . 50
Copper 25
Iron 100
Lead 5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium- 5
Silver 10
Sodium 5000
Thallium 10
Tin 40
Vanadium 50 ‘
zZinc 20
ITI. Extraction Procedure Toxicity
III. GC/MS Scan of extracts prepared in accordance with

methodologies EPA 624, EPA 625 and where applicable
626 (for confirmation of certain substances) with
identification of all major peaks i.e., those peaks
whose area are 10% or greater than that of the
calibrating standard for substances listed in Table
A attached.

1. Higher detection levels may only be used only in the
following circumstance. If the sample concentration exceeds
rwo times the detection limit of the instrument or method in
use, the value may be reported even though the instrument or
method detection limit may not equal the contract required
detection level. The instrument or method detection limit

must be d

ocumented.

$s-22



SCHEDULE A {Cont'd)
These detection levels are the instrument detection limits
obrained in pure water that must be met usi1ng the procedure
in Ssection I of the NYSDEC's Superfund and Contract Lab
protocol. The detection limits for samples may be
considerably higher depending on the sample matriXx.

$S-23



YTICAL

AT
ANAL

Estimate:

The Contracto
including identi
chemical substances.

r shall perform chem
fication and guan
The Contractorl

SCHEDULE U

TESTING OF GROUNWATER SAMPLES

16 Samoles

ical analyses of water samples

titation (where possible) of
snall use the methodologies

and achieve the detection limits indicated.
I. SUBSTANCE DETECTION LIMIT(ug/1) 1,2.
Aluminum 200
Antimony 60
Arsenic 10
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromlium 10
Cobalt 50
Copper 25
Iron 100
Lead .5
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selemium 5
Silver 10
sodium 5000
Thallium 10
Tin 40
vanadium 50
zinc i 20
11. GC/MS 5can of extracts prepared in accordance with
methodologies EPA 624, EPA 625, and, where applicable 626
{for confirmation of certaln substances), with
identification of all major peaks whose areas are 10% or
greater than that of the calibrating standards for
substances 1isted in Table A attached.
1. Higher Jetection levels may only be used only in the
following circumstance, if the sample concentraction exceeds

two times the de

use, the value may b
met hod detection 1

detection level.

tection limit of the

instrument Or method 1n
though the instrument OF
1 the contract required
etection limit

e reported even
y not egqua
rrument a method d

imit ma
The 1ns

must be documented.

»§S—24
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(2]

SCHEDULE 8 (Cont’ d)
These detection leveles are the instrument detection limit
ovtained in pure water that must be met using the procedure
in Section I of the NYSDEC'S Superfund and Contract Lab
ts for samples may be

Protocol. The detection limi
bly higher deoending on the sample matrix.

[%]

considera

$S-25



TABLE A
sazardous Substance List {HSL) and

Contract Required Detection t,imits (CRDL)**

petection Limits*
Low Water Low Soil/Sediment

volatiles . CAS Number ug/L ug/Kg
1. Chloromethane 74-87-3 10 10
2. Brromomethane 74-83-9 10 10
3. vinyl Chloride 75-01-4 10 10
4. Chloroethane 75-00-3 19 10
5. Methylene Chloride 75-09-2 5 5
6. Acetone 67-64~-1 10 10
7. Carbon Disulfide 75~15-0 5 5
3. 1,1-Dichloroethene 75-35-4 5 5
9. 1,1-Dichloroethane 75-35-3 5 5
10. trans-1,2-Dichloroethene 156-60-5 5 5
11. Chloroform 67-66-3 5 5
12. 1,2-bichloroethane 107-06-2 5 5
13. 2-Butanone 78-93-3 10 10
14. 1,1,1-Trichloroethane 71-55-6 5 5
15. Carbon metrachloride 56-23-5 5 5
16. Vinyl Acetate 108-05-4 10 10
17. Bromodichloromethane 75-27-4 5 5
18. 1,1,2,2—Tetrachloroethane 79-34-5 5 5
19. 1,2-Dichloropropane 78-87-5 5 5
20. trans-1,3-Dichloropropene 10061-02-6 5 5
21. Trichloroethene 79-01-6 5 5
22. Dibromochloremethane 124-48-1 5 5
23. 1,1,2—Trichloroethane 79-00-5 5 5
24. Benzene 71-43-2 } 5 5
25. c¢is-1,3-Dichloropropene 10061-01-5 5 5
26. 2-Chloroethyl vinyl Ether 110-75-8 10 10
27. Bromoform 75-25-2 5 5
28. 2-Hexanone 591-78-6 10 10
29. 4-Methyl-2-pentanone 108-10-1 10 10
30. Tetrachloroethene 127-18-4 5 5
31. Toluene 108-88-3 5 5
32. Chlorobenzene 108-90-7 5 5
33. Ethyl Benzene 100-41-4 5 5
34. Styrene 100-42-5 5 5
35. To+al Xylenes 5 5

$5-26



TABLE A Conc’d

Detection Limits*

Low Water Low Soil/Sediment

Volatiles . CAS Number ug/L ug/Kg
36. N—ﬂitrosodime:hylamine 62-75-9 10 330
37. Phenol 108-95-2 10 330
33. Aniline 62-53-3 10 330
39. bis(2~Chloroethyl) ether 111-44-4 10 330
40. 2-Chlorophenol 95-57-8 10 330
41. 1,3-Dichlorobenzene 541-73-1 10 ] 330
42. 1,4-Dichlorobenzene 106-46-7 10 330
43. Benzyl Alcohol 100-51-%6 10 330
44. 1,2-bDichlorobenzene 95-50-1 10 330
45. 2-Methylphenol 95-48-7 10 330
46. bis(Z—Chloroisopropyl)

ether 39638-32-9 10 330
47. 4-Methylphenol 106-44-5 10 330
48. N-Nitroso-Dipropylamine 621-64-77 10 330
49. Hexachloroethane 67-72-1 10 330
50. Nitrobenzene 98-95-3 10 330
51. 1sophorone 78-55-1 10 330
52. 2-Mitrophenol 88-75-5 10 330
53. 2,4-Dimethylphenol 105-67-9 10 330
54. Benzoic Acid 65-85-0 50 1600
55. bis(2-Chloroethoxy) methane 111-91-1 10 330
56. 2,4-Dichlorophenol 120-83-2 10 330
57. 1,2,4—Trichlorobenzene 120-82-1 10 330
58. Naphthalene 91-20-2 10 330
59. 4-Chloroaniline 106-47-8 10 330
60. Hexachlorobutadiene 87-68-3 10 330
61. 4-Chloro-3-methylphenol

(para—chloro—meta-cresol 59-50-7 10 330
62. 2-Methylnaphthalene 91-57-6 10 330
63. Hexachlorocyclopentadiene 77-47-4 10 330
64. 2,4,6—Trichlorophenol 88-06~2 10 330
65. 2,4,5-Trichlorophenol 95-95-4 50 1600
66. 2-Chloronaphthalene 91-58-7 10 330
67. 2-Nitroaniline 88-74-4 50 1600
68. Dimethyl Phthalate 131-11-3 10 330
69. Acenaphthylene 208-96-8 10 330
70. 3-Nitroaniline 99-09-2 50 1600
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TABLE A Cont’d

Detection Limits*
Low Vater Low Soil/Sediment

Volatiles CAS Number ug/L ug/Kg
71. Acenaphthene 83-32-9 10 330
72. 2,4-Dinitrophenol 51-28-5 50 1600
73. 4-Nitrophenol 100-02-7 50 1600
74. Dibenzofuran 132-64-9 10 330
75. 2,4-Dinitrotoluene 121-14-2 10 330
76. 2,6-Dinitrotoluene 606-20-2 10 330
77. Diethylphthalate 84~-66~-7 10 330
78. 4-Chlorophenyl Phenyl 7005-72-3 10 330
79. Fluorene 86-73-17 10 330
80. 4-Nitroaniline 100-01-6 50 1600
81. 4,6—Dinitro—2—methylphenol 534-52-1 50 . 1600
82. N-nitrosodiphenylamine 86-30-6 10 330
83. 4-Bromophenyl Phenyl ether 101-55-3 10 330
84. Hexachlorobenzene 118-74-1 10 330
85. DPentachlorophenol 87-86-5 50 1600
86. Phenanthrene 85-01-8 10 330
87. Anthracene 120-12-7 10 330
88. Di-n-butylphthalate 84-74-2 10 330
89. Fluoranthene 206-44-0 10 330
90. Benzidine 92-87-5 50 1600
91. Pyrene 129-00-0 10 330
92. Butyl Benzyl Phthalate 85-68-~7 10 330
93. 3,3'-Dichlorobenzidine 91-94-1 20, 660
94. Benzo (a) anthracene 56-55-3 ld 330
95. bis(2-ethylhexy12phtha1ate 117-81-7 10 330
96. Chrysene 218-01-9 10 330
97. Di-n-octyl Phthalate 117-84-0 10 330
98. Benzo{(b)fluoranthene 205-99-2 10 330
99. Benzo(k)fluoranthene 207-08-9 10 330
100. Benzof{a)pyrene 50-32-8 10 330
101. Indeno(l,2,3-cd)pyrene 193-39-5 10 330
102. Dibenz{a,h)anthracene 53-70-3 10 330
103. Benzo{g,h,i)perylene 191-24-2 10 330
104. alpha-BHC 319-84-6 0.05 2.0

105. beta-BHC 319-85-7 0.05 v 2.0



TABLE A Cont'd

petection Limits*

Low Water Low Soil/Sediment

volatiles CAS Number ug/L ug/Kg
106. delta-BHC 319-86-8 0.05 2.0
107. gamma-BHC (Lindane) 58-89-9 0.05 2.0
108. Heptachlor 76-44-8 0.05 2.0
109. Aldrin 309-00-2 0.05 2.0
110. Heptachlor Epoxide 1024-57-3 0.05 2.0
111. Endosulfan I 959-98-8 0.05 2.0
112. Dieldrin 60-57-1 0.10 4.0
113. 4,4'-DDE 72-55-9 0.10 4.0
114. Endrin 72-20-8 0.10 4.0
115. Endosulfan I1I 33213-65-9 0.10 4.0
116. 4,4'DDD 72-54-8 0.10 4.0
117. Endrin Aldehyde 7421-93-4 0.10 4.0
118. Endosulfan Sulfate 1031-07-8 0.10 4.0
119. 4,4'DDT 50-29-3 0.10 4.0
120. Endrin Ketone 53494-70~-5 0.10 4.0
121. Methoxychlor 72-43-5 0.5 20.0
122. Chlordane 57-74-9 0.5 20.0
123. Toxaphene 8001-35-2 1.0 40.0
124. AROCLOR-1016 12674-11-2 0.5 20.0
125. AROCLOR-1221 11104-28-2 0.5 20.0
126. AROCLOR-1232 11141-16-5 0.5 20.0
127. AROCLOR-1242 53469-21-9 0.5 20.0
128. AROCLOR-1248 12672-29-6 0.5 20.0
129. AROCLOR-1254 11097-69-1 1.0 40.0
130. AROCLOR-1260 11096-82-5 1.0 40.0
> petection limits listed for soil/sediment are based on wet weight. The

detection limits calculated by the laboratory for soil/sediment,
calculated on dry weight basis, as reguired by the contract, will be

higher.
il specific detection 1imits are highly matrix dependent. The detection

limits listed herein are provided for guidance and may not always be
achievable.
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APPENDIX D
HYDROLOGIC TEST DATA

This appendix presents the results of the slug and recovery tests conducted on the
shallow and deep monitoring wells installed at the NYPA Buffalo Avenue site.



APPENDIX D
D.1 INTRODUCTION

Slug and recovery tests were conducted on shallow and deep monitoring wells
after their installation and development to evaluate aquifer characteristics. The results
of these tests are described in this appendix.

In general, most wells responded quickly (in some cases within 30 seconds) to
slug injection and withdrawal. Therefore, test data must be considered to be only
representative of general aquifer characteristics and not specific to individual wells.

D.2  EXPLANATION OF ANALYSES

It is possible to characterize in situ hydraulic conductivity by means of tests
carried out in a single well (Reference 11). This is done by causing an instantaneous
change in the water level of a well by the sudden introduction or removal of a known
volume. The response -of the water level with time is then observed. When a volume is
added, it is known as a slug test; when it is removed, it is known as a recovery test.

The method of interpreting water level versus time data used in this report is
adopted from Reference 11. The assumptions in this method include:

. Aquifer tested is a homogeneous, isotropic, infinite medium, and
. Soil and water are incompressible.

The method is based on the premise that the rate of inflow into the well at any
time is proportional to the hydraulic conductivity of the soil and the unrecovered lead
difference.

To interpret a set of field recovery data, these data are plotted in the form of
Figure A-1. The value to To is measured graphically and hydraulic conductivity is
calculated by the following formula:

K=r2n (L/R) where:
2L To



K = Hydraulic conductivity

r = radius of the well screen

L = length of well screen

To = Basic time lag (time required for complete normalization of the head
difference if the original rate of inflow were maintained)

Results of slug/recovery tests are provided in the following pages.
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