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Executive summary

A Focused Remedial Investigation (RI) is being completed at the Alcan
Aluminwn Corporation site in Pittsford, New York. The Remedial
Investigation will be completed with the submittal of a Supplemental RI letter
report after completion of an investigation of the main building. The site is
#828005 on the New York State list of Inactive Hazardous Waste Sites and
is currently a Class 2 site. The RI was undertaken pursuant to an
Administrative Order on Consent dated September 17, 1990. The objective
of the RI was to docwnent the nature and extent of contamination in the soil,
water, and air at the site. The site is adjacent to Sigismondi Landfill, site
#828011, which is a Class 2 inactive hazardous waste site.

The Alcan site was formerly an active aluminwn extrusions and anodizing
facility. During a period of its operation, process wastewater was discharged
into an adjacent ravine, and later to two impoundments on the property before
the introduction of a sewer line along Linden Avenue. Solids from the
wastewaters accwnulated in the impoundments and were subsequently graded
during the closure of the impoundments.

Previous site investigations by LaBella Associates, P.C. (1982), NUS
Corporation for the United States Enviromnental Protection Agency (USEPA)
(1984), and O'Brien & Gere Engineers (1986) have provided some site
information. Additional site information was required by the NYSDEC. The
RI work effort was completed in accordance with the Focused Remedial
Investigation Work Plan, Quality Assurance Project Plan, and Health and
Safety Plan which were developed for the site and accepted by the NYSDEC.
The initial RI work effort involved the sampling and analysis of site air, soil,
two pwnphouses, a cistern, and ground water. Test borings and shallow and
deep ground water monitoring well installations and sampling were completed.
Samples were analyzed for New York State Target Compound List (TCL)
metals, volatile organics, and semivolatiles as well as selected non-TCL
parameters. Subsequent requests by the DEC resulted in an additional scope
ofwork identified in a letter to NYSDEC dated May 20, 1991. The scope of
work included additional sampling of several monitoring wells and the
collection of sediment and ground water from the cistern and pwnphouses.
Based on Alcan's refusal to investigate off-site impacts due to the presence of

-
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Executive summary

the Sigismondi landfill between the Jarl site and potential downgradient
receptors, the NYSDEC has proposed to include that component of the
investigation into the anticipated RIlFS at the Sigismondi Landfill (see
4/13/93 letter from NYSDEC).

The site is located on unconsolidated glacio-fluvial and glacio-lacustrine
deposits. The unconsolidated deposits consist of silty sand, clayey silt, and
sand and silt. The unconsolidated deposits are believed to be about 125 feet
thick at the site. The silty sand is the uppennost unit and is unsaturated except
during periods of high precipitation. Beneath the silty sand is the shallow
ground water zone, which is a clayey silt. The shallow ground water zone is
about II feet thick and overlies an unsaturated sand and silt. The clayey silt
is a perched ground water unit. At a depth of between approximately 50 feet
and 80 feet below the ground surface, the sand and silt unit becomes saturated.
This forms the deeper ground water unit beneath the site. Ground water flow,
in both the shallow and deep ground water zones, is generally toward the
north. The ground water in the shallow zone discharges to the ravine located
immediately north of the site. The deep ground water is part of the
Irondequoit Aquifer which generally flows north to Lake Ontario.

The results of the air quality sampling did not detect impacts to the site air
with the possible exception of aluminum.

Site soil sampling and analysis documented seven soil samples to the north of
the site which showed no impact and one sample on the east side of the site
had elevated levels of total chromium.

Samples of the impoundment settled solids identified elevated levels of a
variety of metals, yet are not characteristic hazardous wastes based upon
TCLP metal analyses of the solids. The sampling and analyses of the settled
solids demonstrate that they are not a characteristic hazardous waste based on
metals TCLP analyses. Settled solids in a portion of the eastern impoundment
identified elevated concentrations of some volatile organic compounds.

As discussed in the FRI Work Plan (O'Brien & Gere, 1990), sampling of
surface water was not proposed due to the proximity to and possible
contributions by the adjacent Sigismondi Landfill. Potential past overflows
or discharges from the surface impoundments were addressed through the
collection ofsoil samples.

Ground water samples from the shallow ground water zone identified impacts
by chromium, hexavalent chromium, iron, sodium, fluoride, and chloride.
Unfiltered shallow ground water samples exhibited elevated concentrations of
lead, manganese and magnesium. After filtration, levels were within ground

-
-
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water standards, indicating that sediment within the samples was responsible
for the elevated values. Samples from wells upgradient or beyond the zone
believed to be impacted by the settled solids of the impoundments (wells B-1 S
and B-2S) also showed elevated levels ofhexavalent chromium (B-2S only),
chromium, magnesium, manganese and iron. Shallow ground water may be
hydraulically connected to the deep ground water zone, but the volume of
water potentially involved in vertical migration is small compared to the
volume oftlow in the deep zone. Volatile organics were identified in deep
monitoring wells. Chromium and hexavalent chromium concentrations were
elevated in some downgradient deep wells. However, the distribution of
compounds in the deep ground water suggests that the potential source of the
elevated chromium, hexavalent chromium, and some volatile organics in the
deep wells may be the shallow ground water zone on the Jarl site and/or off­
site.

A risk assessment was completed for the site in accordance with the work plan.
The risk assessment concluded that the presence of chromium in the settled
solids presents a risk to future on-site workers if the settled solids are exposed
at the site surface or chromium residues are released to the air. Shallow
ground water did not present a complete pathway. Deep ground water
presented a risk to future off-site residents due to the presence of chromium
in the ground water.

-
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1. Introduction

1.1. General

October 15, 1996
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This document presents the methods and results of a Focused Remedial
Investigation (FRI) conducted at the Alcan Aluminum Corporation Site
#828005 pursuant to Article 27, Title 13 of the Environmental Conservation
Law of the State ofNew York entitled "Inactive Hazardous Waste Disposal
Sites" and Order on Consent #B8-0049-84-10.

The investigation meets the requirements of the Order on Consent through the
development and implementation ofwork tasks designed to evaluate the nature
and extent of impacts former site activities may have had on the site. The
original RI work tasks were submitted to the New York State Department of
Environmental Conservation (NYSDEC) in a Work Plan entitled Focused
Remedial Investigation - Alean Aluminum Site #828005, Pittsford, New York
dated July 1990. The Work Plan included a Quality Assurance Project Plan
and a Health and Safety Plan. In a letter dated September 10, 1990, the
NYSDEC informed Alcan Aluminum Corporation that the Work Plan was
approved. On September 17, 1990, Alcan Aluminum Corporation executed
the Order on Consent #B8-0049-84-IO. Subsequent requests by the
NYSDEC resulted in an additional scope of work identified in a letter to
NYSDEC dated May 20, 1991. In a letter dated July 8, 1991 the NYSDEC
approved the additional scope of work with certain reservations. These
reservations related to potential impacts associated with the main building,
cistern, and pumphouses. It was agreed by the involved parties that work
associated with these areas would be deferred until sampling results from the
proposed investigative work were discussed in the FRI report. The results of
the additional scope of work identified in the May 20, 1991 letter are
presented in this report. Work related to sampling of the cistern and
pumphouses has been completed and is presented in this report. A scope of
work related to the main building was approved by the NYSDEC in a letter

O'Brien & Gere Engineers, Inc.
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dated April 12, 1996. This scope of work was completed in May 1996 and
will be presented in a Supplemental FRI letter report.

1.2. Site description

The Akan Aluminum Corporation Site, #828005 on the New York State
Inactive Hazardous Waste Site list, is located on Linden Avenue in Pittsford,
New York. Figure 1 illustrates the location ofthe site with respect to proximal
physical and cultural features. The site is bordered on the south by Linden
Avenue and a railroad yard. Light industrial facilities are located to the west.
lC. Plastics Co. is located on the southwestern corner of the property. Steeply
graded wooded lots with a tributary of Irondequoit Creek (Tributary #9) are
located to the north, and the Sigismondi Landfill borders the site to the east.
The Sigismondi Landfill consists of fill materials which extend to, and may
encroach upon, the A1can property. The exact site boundaries will be
determined during the RIlFS at the Sigismondi site..

The Alcan site is approximately 1540 ft long and 600 ft wide as illustrated in
Figure 2. The surface of the site is for the most part generally flat, varying in
elevation by less than 4 ft. The area in the northern portion of the site, at the
location of fonner impoundments, is slightly elevated relative to the rest of the
site due to filling and grading activities associated with impoundment closure.
Toward the northern edge of the property, headward eroding gullies create an
area with ravines and increased topographic relief. No standing water is
visible at the site. Water that falls as precipitation drains from the site via a
drainage sWale along Linden Avenue and a second drainage ditch running west
to east along the south end of the fonner impoundments. This swale continues
along the east side of the site carrying water off-site to the north. This
drainage swale reportedly also receives runoff from a portion of Linden
Avenue. Reeds and other marshy vegetation are found along the southern
boundary ofthe fonner impoundments and within the drainage swale. Based
on visual observation, the saturation at this location is believed to be related
to surface runoff from the parking lot immediately south of the swale and the
main building's roof drainage system which is connected to the cistern and
pumped to the area immediately south of wells B-2S and B-2D. Elevated
water levels at well B-2S may be associated with increased recharge relative
to these processes. Representatives on-site indicated that water from the
facility roofdrains to a cistern where it is pumped to the area just south of the
former impoundments where the natural surface gradient carries it off-site -

O'Brien & Gere Engineers, Inc. 2 October 15, 1996
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1.3. Site history

1. Introduction

(oral communication, Peter McAnn). Fonnerly this same swale served as a
discharge channel for the lC. Plastics Co. parking lot.

The five structures currently on site include three larger buildings and two
smaller structures that had previously served as pumphouses (Figure 2). The
westernmost most building is currently leased from Alcan and occupied by
lC. Plastics Co. The remaining two buildings are currently vacant. Both of
the pumphouses have been decommissioned, though standing water is present
in each.

The AlcanAluminum Site #828005, fonnerly known as Jarl Extrusions, Inc.,
is presently owned by Alcan Aluminum Corporation. Historical data indicate
the facility began operations in 1953. Infonnation from the NYSDEC and
Monroe County Department of Health (MCDOH) indicates that until 1956,
wastewater generated from aluminum extrusion operations was discharged
into the ravine at the north end ofthe site, or to a ravine fonnerly present to the
east ofthe site and now occupied by Sigismondi Landfill. Materials provided
by the MCDOH indicate that wastewaters generated from aluminum extrusion
operations were pumped into retention impoundments after 1956 (Figure 2).
An estimated 200,000 gallons per year ofuntreated wastewater generated from
the processing plants was likely pumped to the eastern and western
impoundments from one or both of the two pumphouses, found along the
eastern and western property boundaries, via underground pipes. Historic
aerial photographs received from the U.S. Department of Agriculture Soil
Conservation Service (1971) and U.S. Geologic Survey (1958, 1963, 1966,
1976 and 1980) suggest that the impoundments were located in areas of
natural depressions and were active between 1963 and 1976. Periodic
overflows of the lagoon were reported by various state and county agencies
between 1956 and 1968. Since the wastewater was directly discharged, the
discharge of listed settled solids from this process into the lagoons did not
occur. Currently, there are settled solids in the fonner impoundments. Based
on docwnentation available, no listed or characteristic hazardous wastes were
discharged to the lagoons. It is Alcan's position that the past discharges were
free of FO 19 wastes. Based on available documentation, Alcan believes that
wastewater treatment sludges derived from the chemical conversion coating of
alwninum were disposed off-site. However, the NYSDEC position is that past
discharges from the Jarl facility contained FOl9 wastes. Wastewater was
disposed to the public sewer system in 1975. A pretreatment system was

-
-
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Focused Remedial Investigation. Alcan Aluminum Site #828005 - Pittsford, New York

initiated in 1976 in order to discharge to the public sewer. Settled solids
generated from this pretreatment system were disposed of off-site through
local subcontractors. Docmnentation ofthis activity is included in Attachment
A. This documentation includes representative contracts and other reporting
information. In 1980, the impoundments were backfilled, graded and seeded.
A cistern, located approximately 75 ft northwest of the eastern pumphouse
(Figure 2), currently serves as a roof drain receptacle, holding storm water
until it is pumped to the drainage swale along the eastern boundary. It is not
known whether the cistern was utilized as part of the facility process
wastewater system; however, the NYSDEC noted the presence of metal
fragments and a green sheen during the sediment sampling events at the
cistern.

Residual settled solids are present in the area of the former impoundments. A
review ofexisting wastewater documentation exhibits a large variability in the
volume ofwastewater pumped from the facility, volumes discharged directly
to the ravine, and volume that may have overflowed from the lagoons.
Detennination of the volume of settled solids currently existing in the area of
the impoundments will be calculated as part ofthe site Feasibility Study (FS).

1.4. Previous studies

Three previous investigations were completed prior to the completion of this
document. A previous investigation for metal contaminants within the surface
impoundments was conducted by LaBella Associates, P. c., in July 1982
entitled "Abandoned Waste Lagoon Study". An investigation was completed
by NUS Corporation in 1984 at the request of USEPA, and an investigation
was completed by O'Brien & Gere Engineers, Inc. between 1985 and 1986.
The results of the LaBella report are provided in the Jarl Extrusions, Inc. Site
Investigation Report dated March 1986 by O'Brien & Gere Engineers, Inc.

In 1984, NUS Corporation, a USEPA contractor, inspected the site and
collected and analyzed four soil samples, two sediment samples, and two
surface water samples to evaluate concentrations of metal contaminants within
and in the vicinity of the site.

Between February 1985 and March 1986, O'Brien & Gere Engineers, Inc.
conducted a site investigation at the facility to locate the two former
wastewater impoundments and evaluate their impact on the site soils and local

-
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i.Introduction

ground water. Results ofground water analyses are included in Appendix A.
The scope of the site investigation included:

a. Background Information and Aerial Photograph Review;
b. Geophysical surVeys (Electromagnetic and Electrical Resistivity);
c. Soil Boring and Ground Water Monitoring Well Installations;
d. Hydraulic Conductivity Tests;
e. GroWld Water Sampling and Analysis; and
f. Surface Impoundment Test Pits

In March 1986, the site investigation was completed and a report entitled "Jarl
Extrusions, Inc. Site Investigation" was submitted to the NYSDEC. The
report summarized the site investigation and recommended several additional
rounds of ground water sampling and analysis. The following text provides
a brief discussion of the work tasks:

a. Background Information and Aerial Photograph Review

Available literature and information, aerial photographs and on-site use
were reviewed. Aerial photographs from 1938 through 1951 indicated that
the Jarl site was an open pasture until after 1951. The 1966 aerial photos
illustrated the building complex and two shallow wastewater
impoundments. Based on review of aerial photos and a comparison of the
impoundments with various natural objectives and site structures in the
photos, the impoundments appeared to be 5 to 10 feet deep. The surface
impoWldments were originally constructed within the native soils. When
abandoned, the impoundments were apparently covered with the originally
excavated soils (LaBella, 1982). There was no indication that the settled
solids were removed prior to backfilling. The 1980 aerial photos illustrated
that the former impoundments had been backfilled and graded. Figure 2
illustrates the site including the approximate horizontal extent of the
impoWldments based on review of the aerial photographs.

b. Geophysical Surveys

An electromagnetic survey conducted over the site identified the variable
nature of the shallow unconsolidated deposits (Figure 3). The
electromagnetic variations provided no indication of the locations of the
former surface impoundments. Therefore, it was concluded that the
accumulated impoundment deposits do not provide a conductivity anomaly
sufficient to be distinguished from variations in native soil conductivity.
The elevated readings observed in isolated areas along the eastern and
northern boWldaries of the site were attributed to pipes or other features
associated with the former impoWldments buried within the subsurface.

-
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The electrical resistivity survey confmned that the natural subsurface
stratigraphy was consistent with the soil borings perfonned during the
investigation. Generally, the sandy soil between 5 and 10 feet thick was
recognized as a higher resistivity layer. A 10 to 20 feet thick clayey silt
layer beneath the sandy soil was recognized as a low resistivity layer.
Beneath the clayey silt, a significant thickness of a higher resistivity layer
corresponds to the unsaturated sand identified in boring B-1. Additionally,
the survey did not detect the fonner surface impoundments. The fact that
neither geophysical survey delineated the horizontal or vertical extent of
the impoundments suggested that variations in the natural subsurface
conductivities exceeded any variation due to the presence of waste settled
solids within the fonner lagoon impoundment.

c, Ground Water Monitoring Well Installations

Five soil borings, completed as 2-inch to. PVC ground water monitoring
wells (B-1 S, B-2S, B.3S, B-4S, and B-5S), were drilled on the site (Figure
2). Monitoring well locations were selected to provide upgradient and
downgradient monitoring locations outside the perimeter of the fonner
wastewater impoundments. The review of background infonnation, maps,
aerial photographs and geophysical surveys provided the infonnation upon
which monitoring well locations were selected.

The test soil borings reveal that the surficial materials are comprised of
brown fine grained silty sand. This unit varies from approximately 5 feet
thick on the southwestern side ofthe site to approximately 8 feet thick in
the northeastern portion of the site. The bottom foot of this layer was
saturated. Clayey silt to silty clay layers approximately 10 to 20 feet thick
underlie the silty sand surficial deposit. The monitoring wells were
installed predominantly within the clayey silt unit.

Results of ground water elevation data in the shallow monitoring wens
indicated that ground water flows radially away from the fonner impound­
ments. This apparent flow pattern may not be representative due to the
presence of a discharge boundary, the ravine, immediately north and east
of the fonner impoundments. The true horizontal ground water flow
direction is probably toward the north and northeast, given the regional
topography.

Deep soil boring B-1 revealed that coarse grained sand and gravel deposits
beneath the clayey silt are unsaturated to a depth of about 65 feet below the
ground surface. The low penneable clayey silts are causing a perched

O'Brien & Gere Engineers, Inc. 6 October 15, 1996
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J. Introduction

ground water condition at the site. Although wells B-4S and B-5S were set
within the clayey silt saturated zone, the lack of water in the wells during
some or all of the sampling events suggests that the discharge boundary,
the ravine immediately north of the site, is affecting the ground water
elevation in these wells. In addition, this discharge boundary may bias the
horizontal flow determination, since the ground water elevation in the wells
will equilibrate with the lowest hydraulic head intercepted by the well.
Lastly, water levels in these wells will be a product of the vertical and
horizontal extent ofthe clay/silt horizon that is supporting the water above
it.

Wells were not installed to defme the vertical hydraulic potential or to
evaluate potential vertical transport of site ground water parameters.

d. Hydraulic Conductivity Tests

In situ hydraulic conductivity tests were conducted in three of the five
monitoring wells. Re-evaluation of these data as part of the current efforts
indicated the horizontal hydraulic conductivity of the clayey silt ranged
from 4.9 x 10-7 cm/sec to 1.6 x 10-5 cm/sec (1.0 x 10'2 gpdlft2to 3.4 X 10-1

gpd/ft2). Table 1 provides the results of the in situ hydraulic conductivity
tests.

e. Ground Water Sampling and Analysis

As part of the site investigation (OBG, March 1986), ground water
samples were obtained from four of the five monitoring wells on two
occasions in July 1985. Well B-5S did not have sufficient water in it to be
sampled on either of these occasions.

During a return trip in October 1985, insufficient water existed in wells B­
3S, B-4S and B-5S to collect samples. Therefore, no samples were
analyzed.

Ground water samples were filtered in the laboratory and analyzed for total
chromium, hexavalent chromium, nickel, copper, cadmium, zinc, mercury,
and lead. The analyses for chromium, nickel, copper, and zinc were
selected based on the known processes and materials used at the facility,
Analyses for mercury, lead and cadmium were included due to their
occurrence in samples split with NUS Corporation in September 1984,
although Jarl Extrusions has no record of using these metals at the facility.
Additionally, total organic halogen (TaX) analyses were performed on
unfiltered samples. The analytical results are included in Appendix A.

-
-
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f. Surface Impoundment Test Pits

Fifteen test pits were excavated in October 1985 to collect soil samples for
analyses and to assess whether residual material from the former surface
impoundments existed in the soil. The test pit locations were selected
based on review of aerial photographs to provide sampling locations both
within and outside the former surface impoundments. The test pits were
excavated and backfilled by a backhoe. Several selected soil samples of
the site soil and black and white impoundment deposits were submitted to
the laboratory for analyses of total chromium, copper, cadmium, zinc, lead
and aluminum.

Analyses of selected samples of these variable deposits revealed the total
chromium concentration was two orders of magnitude higher than
background. Lead showed a two- to three-fold increase as compared to
background levels. Copper increased approximately two-fold over
background in the white deposits, and an order of magnitude over
background in the black deposits. Although aluminum was found in each
sample, it was attributed to the fact that sand and clay soils typically
contain high levels of aluminum or that non-visible deposits of aluminum
from the wastewaters may exist in the site soils. There is approximately
a two-fold increase in aluminum concentrations between the background
samples and the black deposits, whereas the white deposits contain about
a five-fold increase in aluminum. The results of the EP Toxicity test on the
black impoundment deposits from test pit #5 indicated no detectable
concentrations ofleachable heavy metals.

Since the March 1986 Report, ground water samples have been collected on
March 21, 1986, October 16, 1986, April 15, 1987, June 2, 1987 and
December 29, 1987. These ground water samples were analyzed by up to four
different laboratories, which included NYSDEC analyzed samples. Sample
results may be found in Appendix A (Historical Results). These samples were
typically turbid and as such were analyzed as both unfiltered and filtered
samples. Chromium, copper and aluminum have been documented in some of
the monitoring wells. Hexavalent chromium, nickel, zinc, lead, mercury and
cadmium have been detected; however detection has either been sporadic or
not detected by all of the laboratories.

The previous studies and reports are noted here, however the results of these
works are not discussed and were not relied upon to develop the fmdings of the
R1 report.

O'Brien & Gere Engineers, Inc. 8 October 15, 1996
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i. introduction

The NYSDEC considered the site a threat to the environment based on the
possible presence ofsettled solids from the chemical conversion of aluminum
and the exceedences ofgroWld water and drinking water standards. Given this
determination, in 1988 the NYSDEC reclassified the site as Class 2 on the
Registry of Inactive Hazardous Waste Sites and required a Remedial
Investigation.

In April 1989, representatives ofAlcan Aluminum Corporation and O'Brien
& Gere Engineers, Inc. met with representatives from the NYSDEC to discuss
the status of the Jarl Extrusions Inc. site. During the meeting, it was decided
to conduct a Focused Remedial Investigation (FRI) pursuant to an
Administrative Order on Consent to address the concerns of the state
regarding inconsistent performance of the shallow wells; evaluating impact,
ifany, on the deep groWld water zone; characterizing the vertical extent of the
surface impoundments; and the use of Contract Laboratory Protocols (CLP).

-
-
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2. Remediation investigation field methods

2. Remedial investigation field methods

Field methods utilized for the RI were previously presented for review and
accepted by the NYSDEC as part ofthe Focused Remedial Investigation Work
Plan dated July 1990. The protocols employed during the sampling of the east
and west pumphouses and the cistern were accepted by NYSDEC prior to
sample collection. The tasks employed during the FRI included installation of
seven shallow and six deep ground water monitoring wells to assess ground
water flow and the potential impact from past site activities. Sampling of the
fonner impoundment settled solids, air monitoring, and sampling of surficial
soils was completed to identify if discharges from the former impoundments
have affected the natural environment. A total of four ground water sampling
events were conducted during wet and dry periods to assess the impact of past
plant activities on ground water. Ground water elevations during the sampling
events are presented on Table 1. At the request of the NYSDEC, two rounds
of sampling were also performed on standing water bodies within two of the
buildings that were believed to have served as pumphouses during plant
operation. A cistern, located south ofthe former impoundments, that currently
collects rainwater from the main plants roof was also sampled.

2.1. Impoundment boring sampling

On October 16 and 17, 1990, seven soil borings were completed to collect
samples of waste materials from the former wastewater impoundments.
Boring locations were mutually selected by OBG and NYSDEC personnel
based on aerial photographs, a previously completed electromagnetic survey
(EM-31), and past invasive activities. Four soil borings were drilled in the
former western impoundment and three borings were drilled through the
former eastern impoundment. Materials encountered during boring activities
were logged by an OBG hydrogeologist (Appendix B). Figure 2 illustrates
locations of the impoundment borings. Impoundment borings IB-5A, IB-5B,
and IB-3 were conducted under the oversight of a NYSDEC representative.
NYSDEC representatives were not present during completion of the other
impoundment borings, although they were present during the location selection

-
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Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

process. Laboratory results of impoundment boring samples are presented in
Tables 2 through 5.

Borings IB-4, IB-5A, IB-5B, and IB-6 were located in the western impound­
ment. Borings IB-4 and IB-5A did not appear to intercept waste material.
Boring IB-5B contained a I-inch thick layer ofgreen and white waste material.
Subsequent drilling, approximately lOft southeast of IB-5B, did not intercept
this material; therefore a test pit was manually excavated to expose a greater
volume of soil adjacent to IB-5B and a sample for analyses was retrieved.
During the boring of IB-6, a O.5-ft thick layer of brown and orange sand with
green and brown clay was intercepted at a depth of 8 feet and subsequently
sampled.

The thickness of waste materials encountered in eastern impoundment soil
borings IB-l, IB-2, and IB-3 was greater than the western impoundment. The
thickness of the waste materials ranged from 10.1 ft towards the south to 8.6
ft in the north. Materials sampled included: (I) a grey and black [me grained
sand, (2) black and white settled solids, (3) a grey-white clay, (4) a grey, white
and black sand, (5) a second black and white settled solids, (6) a second grey
and black [me grained sand, and (7) a black and green clay.

Samples of the encountered materials were collected by driving a 2-inch
diameter split-barrel sampler (ASTM Method 0-1586-84), manually
excavating shallow test pits, or retrieving a sample as it ascended the auger.
Manual excavation and sampling at the auger were employed when settled
solids samples were not retained in the 2-inch split-barrel fitted with a plastic
sample retainer or the layers of settled solids were too sporadic or thin to
collect enough sample for laboratory analyses. Samples IB-5B (0 to 2 ft) and
IB-3 (3.5 to 4 ft) were collected manually, and IB-3 (6 to 8 ft) was retrieved
from the auger. Three samples (a green and white silty layer; a sporadic black,
white, and green layer; and a black and white settled solids) were collected by
these means.

Samples collected during boring operations were visually identified by color,
major and minor grain size components, and saturation content in the split
spoon. Sheens, odors, or other significant properties of the materials
encountered were noted in the field boring log. A minimum of one
waste/settled solids sample was collected from each soil boring, such that each
type of encountered settled solids was represented by at least two samples.
The sample locations and collection methods were approved by the on-site
NYSOEC personnel.

-

-
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2.2. Surface soil sampling

2. Remediation investigation field methods

Samples of the settled solid materials were submitted to the laboratory for
analyses based on physical appearance and odor. A sample of each settled
solid type from a single boring was submitted to the laboratory for analyses
as per the Work Plan. Settled solids were usually identified by their unnatural
color and physical composition. A duplicate sample of the black and white
settled solids and a rinsate blank were also submitted to the laboratory for
analyses in accordance with the Work Plan.

Impoundment samples were transported to O'Brien & Gere Laboratories for
analyses of NYS TCL metals, NYS TCL volatiles, hexavalent chromium,
boron, cyanide, fluoride, chloride, phenols, and sulfate in accordance with the
QAPP. Analyses were carried out under CLP protocol with the exception of
non-CLP parameters including hexavalent chromium, boron, fluoride,
chloride, phenols, and sulfate in accordance with the QAPP. Additionally, a
composite sample from the nine submitted samples was analyzed for full NYS
TCL parameters. In accordance with the Work Plan, the composite sample to
be analyzed for volatile organics was obtained from the black and white settled
solids sample of IB-3 (6 to 8 ft) retrieved under the observation and
concurrence of the on-site NYSDEC representative.

Split-barrel samplers were decontaminated after each use with a non­
phosphate detergent wash followed by a distilled water rinse in accordance
with the QAPP. Shovels were decontaminated by pressure steam cleaning
after each test pit excavation. Decontamination water generated was contained
at each site where impoundment waste materials were identified.
Decontamination wastewater was contained in a labeled 55-gallon metal drum
at the decontamination pad. The drilling rig was decontaminated after each
boring with a high pressure steam wash as per the Work Plan QAPP.

On October 3, 1990, ten surface soil samples were collected by an OBG
hydrogeologist under the observation of a NYSDEC representative. The
purpose of surface soil collection and subsequent analyses was to evaluate
areas that may have been impacted by former impoundment discharges due to
overflowing. Two surface soil samples, S-9 and S-10, were collected from the
southwest portion of the site in areas believed to have been unaffected by
overflow, to evaluate normal or background levels for the parameters in
question. The first background sample, S-9, was retrieved from within the
naturally occurring benn along the western edge of the site approximately 230

-
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Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

feet north ofmonitoring well B-lO. This sample was retrieved from a point 5
to 7 feet higher than the top of the former impoundment surface and is
therefore believed to have been unaffected by substances contained within the
impoundment. The second background sample, S-IO, was collected
approximately 30 feet south ofmonitoring well B-IS, or approximately 225
feet southwest of the former impoundment. Figure 2 illustrates the locations
of the soil samples. Surface soil sample results are presented in Tables 6 and
7.

Two samples were collected at locations identified as electromagnetic highs.
OBG personnel, under observation by a NYSDEC representative, conducted
a second electromagnetic survey within the previously identified anomalous
areas to further delineate areas of suspected impoundment overflows. The
electromagnetic high encountered along the eastern boundary of the site and
adjacent to the drainage ditch separating the site from the Sigismondi Landfill
consisted of an approximately 40 feet long area (Figure 3). Along the most
northern portion of the north-south rending high, a metal dnun and other
metallic debris were observed within the bank of the ditch beneath the surface
vegetation and soil. Sample S-l was retrieved from within the side of the
drainage ditch located along the eastern side of the site near the center of this
electromagnetic high (Figure 2). Sample S-6, based on the northern
electromagnetic anomaly, was retrieved from a location approximately 25 ft
north of B-7 (Figure 2). No metallic debris was observed within this
electromagnetic high.

The remaining six surface soil samples were retrieved from areas located along
the northern portion of the site. These samples were generally taken from
within headward eroding gullies that may have been evacuated by overflow
from the former impoundments (Figure 2). Based on a USGS benchmark,
these samples were retrieved from elevations ranging from 389.4 ft to 363.7
ft.

The soil samples were collected at locations accepted by both OBG and
NYSDEC personnel and field surveyed to document their location and
elevation (Figure 2). Samples were retrieved from depths between 6 and 12
inches and were excavated with a decontaminated stainless steel trowel. The
trowel was decontaminated between samples using an a1conox detergent wash
followed by a distilled water rinse, 1% nitric acid rinse, a second distilled
water rinse, a pesticide grade hexane rinse and a methanol rinse before air
drying. A distilled water rinsate blank was also collected and returned to the
laboratory for analysis in accordance with the Work Plan.

O'Brien & Gere Engineers, Inc. 14 October 15, 1996
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2.3. Air monitoring

2. Remediation investigation field methods

Soil samples were transported to OBG Laboratories on October 3, 1990 for
analyses of NYS TCL metals, NYS TCL volatiles, hexavalent chromium,
cyanide, fluoride, boron, chloride, sulfate, and phenols under CLP.

The air quality monitoring program was conducted at the site by OBG
personnel on October 17, 1990 to evaluate the potential for air transport of
site contaminants in volatile and fugitive dust emissions. This program was
conducted in accordance with the Focused Remedial Investigation Work Plan
(July 1990). This program included:

• Upwind, on-site, and downwind monitoring for aromatic hydrocarbons
following N10SH Method 1501

• Upwind, on-site, and downwind monitoring for halogenated hydrocarbons
following N10SH Method 1003

• Upwind, on-site, and downwind monitoring for metals following N10SH
Method 7300

The objective ofthe sampling efforts was to quantify site indicator compound
emissions from the site. Aromatic hydrocarbons, halogenated hydrocarbons,
and metals have been identified as possible contaminants which may be
released from the site to general atmospheric circulation. These compounds
were identified in Table B-5 of the Work Plan as the compounds that were
targeted for the air sampling survey. To quantify the target compound
concentrations, air quality sampling was performed at three areas. These
locations can be found on Figure 4. On-site sampling locations were selected
to provide sensitivity to direct releases from known source areas. One upwind
sample location for the site was selected to identify background
concentrations. Emissions moving off-site were evaluated at the downwind
sampling location for the site. Laboratory results for all samples are presented
in Appendix C.

Samples were collected approximately 4 feet above ground to approximate the
human breathing zone. Samples were collected for the targeted compounds
using modified National Institute for Occupational Safety and Health (NIOSH)
methods listed below:

• NIOSH method 1501 for Aromatic Hydrocarbons
• NIOSH method 1003 for Halogenated Hydrocarbons

-
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• NIOSH method 7300 for Metals

The hydrocarbon sampling trains were modified to include commercially
available charcoal tubes (Dupont 200/100). The hydrocarbon air samples
were collected using SKC air sampling pumps pre-calibrated to 0.5 liter per
minute. A duplicate air quality sample was collected for each analytical
method. The charcoal tubes were sealed with plastic caps provided by the
manufacturer, labeled and hand-delivered to Galson Laboratory, American
Industrial Hygiene Association (AIHA) accredited, for analysis. Analyses were
perfonned on November 6, 1990.

The particulate samples were captured on closed-faced mixed cellulose ester
filters (manufactured by Millipore). These filters were mounted in resealable
three-piece cassettes. The samples were collected using SKC air sampling
pumps pre-calibrated to 2.5 liters per minute. A duplicate air quality sample
was collected at the eastern location. The cassettes were capped, labeled and
hand-delivered to Galson Laboratory for analysis. Analyses were perfonned
on November 6, 1990. Laboratory results for all samples, including the
duplicate samples, are presented in Appendix C.

For Quality Assurance/Quality Control (QAlQc) purposes, a replicate air
sample for each analytical method was collected at the east location and
submitted for analysis as a separate sample. A field blank for each analytical
method was submitted to evaluate contamination related to shipping and
handling. It was opened briefly to the atmosphere, but no air was drawn
through it.

2.4. Ground water monitoring well installation

Thirteen additional ground water monitoring wells were installed at the site to
provide infonnation on ground water quality, elevation, flow direction, and
velocity. Six ofthe wells, B-ID, B-2D, B-3D, B-4D, B-5D and B-12D, were
installed within the deep ground water zone adjacent to existing shallow wells,
where present. These deep wells were installed at depths of 70 ft, 70 ft, 85 ft,
90 ft, 90 ft, and 53 ft, respectively. The remaining seven wells, B-6, B-7, B-8,
B-9, B-lO, B-1 I and B-13 were installed within the shallow saturated zone at
depths of20 ft, 18 ft, 20 ft, 20 ft, 17 ft, 13 ft, and 20 ft, respectively. Shallow
monitoring wells B-9, B-IO, and B-ll were installed to assess potential
impacts from the existing building on-site. Figure 2 illustrates the location of
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2. Remediation investigationjieJd methods

the new and existing wells. The new wells were installed between October 1,
1990 and May 7, 1992. The five previously installed wells (1985) were also
utilized, whenever possible, for ground water collection and subsurface
hydraulic conductivity evaluation.

Ground water monitoring wells were installed using hollow stem augers.
Boreholes for monitoring well installation were sampled using split-barrel
samplers (A5TM D-1587-84). Sampling was continuous for all wells except
for the first 20 ft of wells B-4D and B-5D, where standard sampling was
accepted by NYSDEC personnel because of the proximity to previously
installed and logged wells (B-4S and B-5S). An OBG hydrogeologist logged
the encountered material and a representative sample was preserved in a
labeled jar. Ground water monitoring well logs are presented in Appendix D.

Shallow wells installed in 1990 were positioned so that well screens extended
a minimum of 10ft below the first saturated zone. Shallow wells installed
later (1991 and 1992) were set so that no part of the screen extended into
material determined to be unsaturated. Well depths were agreed upon by OBG
and NYSDEC personnel. Deep well screens were installed a minimum of 10
ft into the second saturated zone. Wells were screened at the base with lOft
ofO.Ol-inch slot size, threaded flush joint, 2-inch tD. Schedule 40 PVC well
screen. Schedule 40 PVC, 2-inch 1.D. well casing extended from the top of the
screen to 2 to 3 ft above grade. Morie #0 grade washed silica sandpack was
installed around the annulus of each well screen using the tremie method
within the augers. The sandpack was installed a minimum of 2 ft above the
well screen. Due to the wet weather experienced during field operations, wells
B-3D, B-4D, and B-5D were sand tremied for the first 2 to 5 ft. Because sand
often became plugged in the tremie rod due to damp conditions, the drillers
manually added sand within the augers with consent of the NYSDEC
representative. Continuous measurement with a weighted tape documented
that no bridging ofthe sand had occurred. Sand heaving up into the lead auger
at well B-4D did not allow the addition of Morie "0" grade sand until 7 ft of
auger had been pulled. The sand continuously heaved up into the augers due
to its saturated nature, lack of cohesiveness, and the difference in hydraulic
head. The formation sand is of sufficient coarse grained nature that it will act
as a natural filter pack, preventing fmer sand particles from entering the well.
A layer of fine sand, a minimum of0.5 ft in thickness, was added on top of the
coarse sand to act as a filter and to support the overlying bentonite. This sand
was tremied when dry conditions allowed, but often was also manually
emplaced down the augers with the permission of the NYSDEC
representative; continuous tape measurements were made to document that
bridging of the sand had not occurred.
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A minimum 00 ft ofbentonite was emplaced over the fme sand to seal off the
screened interval from surface waters. Continuous measurements with a
weighted tape were taken to docwnent that the pellets were settling to the base
of the open auger. The bentonite pellets were hydrated and allowed to swell
for more than 0.5 hours to seal off the annulus of the borehole above the well
screen. The remaining annular space between the borehole wall and riser was
backfilled with a bentonite/cement grout as the augers were being pulled. A
locking steel protective casing was installed approximately 3 ft into the cement
grout and extended 2 to 3 ft above grade. An elevated cement pad which
drains water away from the casing was installed to prevent surface water from
entering the borehole.

Each of the new and existing wells were surveyed with respect to an USGS
datumlbenchmark.

2.5. Ground water monitoring well development

The existing and newly installed ground water monitoring wells were
developed to remove fine grained sediment from the well and the surrounding
sand pack. Fine grained sediments within ground water samples have been
known to alter the values ofcertain metals when analyzed (Strausberg, 1983).

Wells were bailed dry with a decontaminated polystyrene or stainless steel
bailer connected to new dedicated rope. The bailer was agitated in the well to
induce turbulence and increase the probability for the removal of fme material.
The three newly installed shallow wells were bailed dry after the removal of
1 to 5 gallons ofturbid water. This volume represents between one and seven
well volumes since wells contained between 2 to 5 ft ofwater when bailing had
begun. Water evacuated from the shallow wells was discarded on the ground
surface in accordance with the Work Plan.

The deeper wells were bailed and yielded between 25 and 45 gallons. This
equates to between 15 and 25 well volumes. Water evacuated from the deeper
wells was contained in labeled 55-gallon drums placed proximal to the wells.
Water removed from deeper wells was relatively turbid as it contained sand,
silt and clay particles during early development, but generally improved in
clarity with continued development. Following receipt of analytical results and
concurrence with NYSDEC representatives, development water was
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2. Remediation investigation field methods

discharged to the grOlmd surface and the empty drums were removed from the
site.

2.6. Ground water sampling and analyses

GroWld water samples were collected from the wells as follows:

Round Date Wells Sampled

Round 1 (1) Nov. 11-19,1990 8-15,8-10,8-25,8-20,
8-35, 8-30, 8-40, 8-50,
8-6,8-7, 8-8, 8-10

Round 2 (2) Feb. 28 - March 1, 1991 8-15,8-10,8-25,8-20,
8-35, 8-30, 8-45, 8-40,
8-50,8-6,8-7,8-8,8-10

Round 3 June 3,1992 8-10,8-9,8-10,8-120,
8-13

Round 4 August 1992 8-10,8-9,8-120,8-13

(1) Wells 8-48 and 8-58 were dry.
(2) Well 8-58 was dry.

Prior to sampling, ground water level measurements were collected in each of
the monitoring wells and converted to the ground water elevations presented
in Table 1. Ground water samples were collected using a decontaminated
stainless steel bailer attached to new polypropylene rope or a decontaminated
bladder pump with dedicated Teflon tubing. The method used was based on
well recharge rates. Wells with low recharge rates were sampled with a bailer
as retrieval of the greatest proportion of available water to sample was critical
and time requirements for bailing wells that quickly ran dry were much less
than bladder pump setup. Bailers and bladder pumps were decontaminated
between wells by scrubbing with a low phosphate detergent, a tap water rinse,
1% HN03 rinse, methanol rinse, followed by a hexane rinse, and a [mal
distilled water rinse. A plastic drop cloth was placed around the well to shield
sampling equipment from the ground surface.

Wells were purged of a minimum of three well volumes before sampling
commenced or wells were bailed dry and sampled after recharge. Water
removed from deep wells was contained in secured drums proximal to the well
locations. Shallow water was not containerized as per the Work Plan.
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Because of the slow recharge rates, some wells were bailed dry a number of
times during the sampling process. Field measurements of water level,
conductivity, temperature, pH, and turbidity were collected and are included
on the ground water field sampling logs.

Samples for inorganic analysis with turbidity less than or equal to 50 NTU
were not filtered and inorganic results are reported as soluble. Samples with
turbidity greater than 50 NTU were filtered with disposable in-line filters when
retrieved with the bladder pump or hand drawn through the filter apparatus as
described below when retrieved with a bailer. Laboratory results from samples
below 50 NTU and filtered samples are reported as soluble, while unfiltered
samples with turbidities above 50 NTU are reported as total. During the
initial sampling round, the samples from all shallow wells required filtration
except well B-2S. The only deep well sample which required filtration was
collected from well B-ID. Wells B-IS, B-ID, and B-6 were filtered with in­
line cellulose filters with 0.45 micron openings. Samples from wells B-3S, B­
7, and B-8 were retrieved with a bailer and filtered with hand apparatus if
submitted for metals analyses.

The procedure for hand apparatus filtration consisted of removal of the
required volume of water with a stainless steel bailer. The water was then
decanted into the filtering mechanism which consisted of a filter funnel fitted
with a 5.5 j..lm filter. A negative pressure was induced by hand pumping into
an Erhlemeyer flask, pulling the sample through the filter and into the flask.
Filters generally required changing 2 to 3 times for the full sample volume.
The sample was then filtered again through a 0.45 j..lm filter before
preservation with HN03. Samples requiring filtration during the second
sampling event included wells B-3S, B-3D, B-6, B-7, and B-8. Samples from
wells B-3S, B-7 and B-8 were poured into a decontaminated teflon tube and
forced through an in-line filter. Filters were disposed of after a single use.
After filtration and during both rounds ofsampling, the samples retrieved from
well B-8 retained a light brown color, indicating that some very fme clays may
have passed through the filters and remained in the sample.

On June 3 and August 10, 1992, ground water samples were collected from
newly installed wells B-9 and B-13 which are located south of the former
impoundments and south of the office building, respectively. Ground water
samples from B- I3 on both sampling dates and B-9 in June 1992 had
turbidities above 100 NTU, and therefore unfiltered (total) and filtered
(soluble) samples were collected. The ground water sample from B-9
collected in August 1992 was clear, so filtering was not required and results
are reported as soluble.

-

O'Brien & Gere Engineers, Inc. 20 October 15, 1996
CMG:en\div8\305703215_rpts\9cmgriad.wpd



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

2. Remediation investigation field methods

Samples and required trip and field blanks, including matrix spike (MS) and
matrix spike duplicates (MSD), were placed in appropriate containers and
placed in a cooler for transport to the laboratory. The first round of samples
was analyzed by OBG Laboratories, Inc. and the second round samples were
analyzed by General Testing Laboratories. The third and fourth round
samples were analyzed by NYTEST Enviornmental, Inc. Samples were
delivered to the appropriate laboratory on the day of collection. A chain of
custody was initiated in the field during collection of the sample.

2.7. Cistern and pumphouse sampling

A first round ofwater samples was collected from the cistern and the east and
west pwnphouses on June 3, 1992 (Figure 2). The second round of sampling
of the cistern and two pumphouses was performed on August 10, 1992.
Sediment samples were proposed for all three of these locations, but only the
cistern contained enough sediment for sampling. Samples were analyzed for
the parameters requested by the NYSDEC for the second round of ground
water samples, including: volatile organic compounds (VOCs), hexavalent
chromium, chromium, cadmium, iron, lead, mercury, nickel, sodium, zinc,
fluoride, chloride and sulfate. Samples were submitted to NYTEST
Environmental, Inc. for analyses using NYS CLP methodologies with
Category B deliverables. Results of the analyses are included in Tables 8A,
8B, 9A, and 9B.

Methodologies utilized for water sampling of the pumphouses and cistern, and
sediment sampling from the cistern were approved by the NYSDEC prior to
sample collection. Water samples were collected from the east and west
pumphouses using a decontaminated stainless steel bailer attached to new
polypropylene rope. Because of the paucity of waste within the cistern during
the first sampling round" a newly emptied plastic distilled water container was
then maneuvered so that water flowed freely into the container. This method
ofsample collection was field improvised, as the water volume in the cistern
was much lower than anticipated. The method was approved by the on-site
NYSDEC representative and will not likely affect sample results. Water from
the cistern was collected during the second round with a decontaminated
stainless steel bailer and new polypropylene rope. Sediment samples were
retrieved from the cistern with a decontaminated Ekman box dredge that was
lowered into the cistern with new polypropylene rope.

-
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2.8. Hydraulic conductivity tests

Upon completion of the ground water monitoring wells, in situ hydraulic
conductivity tests were conducted to assess the horizontal hydraulic
conductivity of the subsurface materials encountered within the screened
interval. The tests were performed on November 6 and 8, 1990 and August
10, 1992. Results of the hydraulic conductivity tests are presented on Table
1.

Hydraulic conductivity tests were performed using two different techniques.
Data for hydraulic conductivity tests ofwells with water levels that could not
be lowered by bailing were collected through use of a pressure transducer.
This method required the measurement of the static water level, addition of a
decontaminated teflon rod which acted as a slug, and nearly continuous
measurement of the water colwnn height (hydraulic head) using a pressure
transducer until equilibrium conditions were reached. Wells with lower
conductivities were purged of water with a decontaminated stainless steel
bailer and the water level was measured with a water level probe until the
water level had recovered to at least two-thirds of the static water level.

Data from both methods were analyzed using Hvorslev's method to estimate
the horizontal hydraulic conductivity of the screened portion of the formation.
Results of the in situ hydraulic conductivity tests are presented in Appendix
E. The values calculated using these methods are in agreement with similar
materials of this nature, silty clay with minor fme sand for the shallow
saturated zone, or medium sand with minor silt for the deeper saturated zone
(Freeze and Cherry, 1979). Shallow ground water hydraulic conductivity
values were calculated under the assumption that no vertical potential exists
across the screened interval. Well logs and water level data indicate that near
the northern end of the site, a vertical potential exists within the shallow
ground water zone; therefore results ofthe shallow hydraulic conductivity tests
in that area may be in error.

Hydraulic conductivity data from 1986 was re-evaluated and found to be in
error. The re-evaluated values determined using the data retrieved and
evaluated by Hvorslev's method are 1.6 x 10-s cm/sec and 2.6 x 10-s cm/sec for
wells B- IS and B-2S. Well B-3S had less than 4 ft of water and yielded a
value of4.9 x 10-7 cm/sec, which is believed to be more representative of the
true hydraulic conductivity.

•
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3. Regional and site geology

3.1. Regional geology

The site is located within the Erie-Ontario Lowland region of the Central
Plains physiographic province (Muller, 1965). This region's geomorphology
is characterized by features of glacial activity such as moraines, drumlins,
kettles, and filled valleys (Fairchild, 1926). The Irondequoit Valley is one
such feature.

Bedrock within this region consists of Paleozoic age sedimentary rocks of a
fine grained nature deposited in shallow seas or deltas during erosion of the
eastern lying highlands. These rocks dip gently to the south with more resistant
layers responsible for the two major escarpments and many cuestas that trend
east-west within this region.

The overburden sediments within the Irondequoit Valley occupy a deep
bedrock channel developed prior to and during glaciation (Yager, RM. et aI,
1985). During the recession of the last glacial episode, meltwater from the
glacier which covered the region produced deposits ofmedium- to fme-grained
sediments ranging from a few feet to about 400 feet in thickness (Fairchild,
1935). The unconsolidated sediments overlying the bedrock within the
Irondequoit valley were deposited by glacial, glacio-fluvial, and glacio­
lacustrine processes.

3.2. Site geology

Bedrock was not encountered during drilling operations at the site but
available infonnation indicates that the site is located over the Penfield
Dolostone near the contact with the resistant Decew Dolostones of the

-
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Lockport Fonnation (Fisher et. aI., 1971). The depth to bedrock beneath the
site is estimated at 125 feet. Bedrock is exposed on the bed of Irondequoit
Creek approximately one-half mile northeast of the site at an elevation about
125 ft below the site elevation.

The overburden at the site consists of horizontally laminated fme grained
sands, silts, and clays with gravel. These parallel laminated deposits appear
to have originated within a preglacial lake. Apparent post-glacial beach, fan,
and stream deposits are also present at lower elevations at the site.

Surficial deposits at the site include massive appearing silty sands. The silty
sands may have been reworked by grading operations during impoundment
closure in that area. Below the silty sands is laminated clayey silt with
occasional fme- grained sand horizons. The clayey silt zones appear as
individual clay laminae alternating with silt laminae. These couplets of silt
and clay laminae with occasional sand horizons result from seasonal or diurnal
fluctuations in the glacial meltwater discharge volume (Walker, 1984). The
accompanying geologic cross sections (Figures 5, 6, 7, and 8) show that the
clayey silts of the shallow saturated zone appear to thicken slightly towards the
northern end ofthe site. Figure 5 illustrates the location of the geologic cross
section which is depicted in Figure 6. Figure 7 illustrates the location of the
cross section depicted in Figure 8. Below the clayey silt zone is an unsaturated
fine grained sand and silt unit that occasionally contains larger outsized clasts
(pebbles) which may be ice rafted debris released from floating icebergs. The
thickness of the fme grained sand and silt is likely the result of suspension
settling of particles in a preglacial lake. The similarity in thickness and
homogeneity in grain size of the unconsolidated materials found at the site
infers that the deposits at the site are most likely continuous across the site.
Associated with the lower sampled portion ofthese deposits are coarse grained
sands with heavy mineral crossbedding.

Within the area surrounding the site, topography gently slopes to the north
towards the highly incised Irondequoit Creek Valley and its tributaries.
Surface water drainage within and proximal to the site is to the north into a
tributary of Irondequoit Creek (Tributary #9) and ultimately Lake Ontario.
Headward eroding gullies create an area with high relief immediately north of
the site. The unconsolidated sands are easily eroded due to the lack of
cementation by fmer particles.
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4. Hydrogeology

4.1. Regional hydrogeology

Regionally, the site lies within the Irondequoit Creek drainage basin which
includes a buried preglacial valley. The thick sequence of sediments within the
valley comprises the Irondequoit Aquifer, which is utilized primarily by
private and municipal water systems (Waller and Finch, 1982). A significant
amount ofground water is transmitted through the Irondequoit aquifer (Yager,
RM. et ai, 1985). Although data regarding the hydraulic conductivity of the
aquifer are apparently unavailable, reported yields from well fields installed
within the aquifer range from less than 1 million gallons per day (mgd) to
greater than 13 mgd. Permeable overburden sediments and fractured/jointed
bedrock recharge the aquifer, which in 1980 supplied an average of 4 million
gallons per day to municipal water supply systems (Waller, RM. et al, 1982).

The subsurface Lockport Formation may serve to recharge surficial systems
with ground water originating from higher elevations. Significant deposits of
recent alluvium in the larger streams also contribute to aquifer recharge areas.
Both surface drainage and ground water flow within the region and locally are
generally to the north into Lake Ontario. This is consistent with the
topography at the surface and the topography of the preglacial bedrock valley
within which the aquifer is situated.

Ground water in the area is not utilized for public or private drinking water
supplies (Albert, 1996 and Froham, 1996). The Village of East Rochester and
the Monroe County Water Authority once operated well fields for public
water supplies in the vicinity of the site. Each of these well fields have been
dismantled and are no longer used. Municipal water in the area is purchased
from the Monroe County water Authority which blends surface water from
Lake Ontario with water from Canadice and Hemlock Lakes prior to
distribution. Monroe County Water Authority does not utilize ground water.

• October 15, 1996
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4.2. Site hydrogeology

Two separate water bearing zones are present at the site: a shallow ground
water zone and a deep ground water zone that is believed to extend to bedrock.
The shallow zone is a perched ground water table that is not hydraulically
connected to the deep zone on the site. The deep ground water zone is the
Irondequoit Aquifer and is separated from the shallow ground water zone by
30 to 52 feet of unsaturated sediment.

4.3. Shallow ground water zone

The shallow ground water zone consists of horizontally laminated clayey silt
with occasional fme-grained sand horizons. The shallow ground water zone
extends from approximately 6 feet below grade to 30 feet below grade
(Figures 6 and 8). The presence of an unsaturated, fme-grained sand and silt
unit immediately below the saturated clayey silt indicates that the shallow zone
is a perched ground water zone. Saturation of the sandy silt zone located
immediately above the clayey silt zone during periods of high precipitation
indicates that water mounds on top of the lesser permeable materials that
comprise the shallow zone.

Based on field observation and ground water elevation data, ground water
within the shallow saturated zone undergoes vertical and horizontal transport.
Horizontal flow rates are controlled by the horizontal hydraulic conductivity
of the fme sand horizons, while vertical flow potentials are controlled by the
hydraulic conductivity of the clayey silts.

Horizontal hydraulic gradients, as interpreted from the contoured shallow
ground water elevation data (Figures 9 and 10), range from approximately
0.018 ft/ft during the dry season to approximately 0.039 ft/ft during the wet
season. Horizontal gradients are normally controlled by formation hydraulic
conductivity with increasing hydraulic conductivity causing a decreased
gradient.

Vertical hydraulic gradients within the shallow ground water zone are apparent
only in the eastern and northern portion of the site and are believed to be
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4. Hydrogeology

created by the discharge of ground water through more penneable sandy
horirons into topographic depressions. Evidence of this vertical gradient
within the shallow saturated rone was observed during installation of the
shallow wells. The ground water table within the shallow zone was typically
observed in the soil samples collected during the installation of the boring.
The well screened interval was selected to be below the ground water table.
However, the ground water elevation within the shallow ground water
monitoring wells did not always correspond to that observed during boring
completion. Vertical gradients within the clayey silt unit are difficult to
quantify but are approximately I ft/ft at the location of most wells along the
northern and eastern portions ofthe site. Vertical gradients were not observed
towards the south or center of the site.

The vertical gradients within the clayey silt zone do not appear to be related
to vertical flow of ground waters from the shallow zone to the deep ground
water rone. Rather vertical hydraulic gradients within the shallow zone appear
to be caused by the discharge boundary created by the outcropping of the
shallow saturated rone in the gullies immediately north and fonnerly east of
the site (Figure 6). As the discharge boundary (ravine) is approached, the
hydraulic head in the individual sandy horizons responds to the presence of a
discharge boundary in the ravine. Water moves through the sandy horizons
because the clayey silt horizons restrict downward migration of water. The
clayey silt layers act to restrict vertical flow because their hydraulic
conductivities are lower than the hydraulic conductivities of the sandy horizon
(Freeze and Cherry, 1979; Todd, 1979). At wells B-1 S and B-2S, which are
located 600 to 800 feet upgradient from the ravine, ground water elevations
within the wells generally correspond to the ground water table observed
during drilling. At wells proximal to the ravine (B-3S, B-4S, B-5S, B-6, and
B-7), the ground water elevations were significantly lower than the ground
water table observed during drilling.

The vertical gradients within a well will allow communication between sand
horizons in the upper portion of a screened interval with sand horizons in the
lower portion (Figure II). If the sandy layer, which has ~ higher hydraulic
conductivity, is near the bottom of the well, the ground water elevation in the
well will be near the bottom of the well even through the entire well screen is
within the saturated rone. Therefore, the ground water elevations measured in
shallow wells may not represent the ground water table or accurately document
the horizontal ground water flow direction and hydraulic conductivity. With
the communication ofthe various sandy horizons, the ground water elevations
within the wells will reflect some average between the ground water elevations
in the various sandy horizons. The ground water elevation in a well is
controlled by the hydraulic conductivity of the most penneable fonnation
which is intercepted by the screen.
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The absence ofvertical hydraulic gradients in the southern and central portion
of the site, based on the equivalent ground water table elevations from the
drilling and well measurements, indicates that significant volwnes of water are
not migrating vertically through the shallow saturated zone to the deep
saturated zone. Ifsignificant vertical flow was occurring, a vertical hydraulic
gradient would occur within the shallow zone across the entire site and not just
towards the present and filled ravines. Water budget calculations (Section
4.05) further support the hypothesis that little water flows from the shallow
saturated zone to the deep saturated zone.

In situ hydraulic conductivity tests indicate that the horizontal hydraulic
conductivities for the shallow ground water zone average approximately 2.7
x 10-6 cm/sec. This value is consistent with values for materials of similar
composition (Freeze and Cheny, 1979). The reason for the depressed
hydraulic conductivities are believed to be related to the vertical flow
component present within some of the shallow wells. Vertical potentials
within a well are not considered during hydraulic conductivity measurements,
as horizontal conductivities are generally two orders of magnitude greater than
vertical conductivities (Freeze and Cheny, 1979; Todd, 1979). The effects of
vertical potentials on hydraulic conductivities can best be viewed when
comparing the conductivity of wells located proximal to the discharge
boundary with those located further from the discharge boundary. Wells more
distal from the discharge boundary, B-lS and B-2S, appear to have higher and
more representative hydraulic conductivities than conductivities found
proximal to the northern and eastern discharge boundaries, B-3S and B-6. The
determined hydraulic conductivities for B-1 S and B-2S are approximately 1.6
x 10-5 cm/sec and 2.6 x 10~ cm/sec, respectively, while the hydraulic
conductivities for wells B-3S and B-6 are approximately 4.9 x 10-7 cm/sec and
1.1 x IO~ cm/sec, respectively.

Recalculated hydraulic conductivity values for two wells (B-1 S and B-2S) and
from test data collected immediately after installation more closely match
similar geologic materials, ranging from 1.4 x 10,7 cm/sec to 2.6 x 1O~ cm/sec
(O'Brien & Gere, 1986). The low hydraulic conductivities of the shallow
ground water zone suggest that the rate of discharge from the shallow zone to
the ravine is low and unlikely to be observed as a seep. This discharge rate is
further discussed in the site ground water budget (Section 4.5).

Ground water elevation data have been collected during periods of increased
and decreased precipitation to assist in understanding the complex
hydrogeologic setting. Ground water levels in shallow wells may not
accurately reflect the ground water table or the ground water flow directions
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4. Hydrogeology

due to: the presence of vertical hydraulic gradients; variability in thickness,
lateral extent and composition of the materials present at the well site; and
anthropogenic effects.

The site geology, including the vertical and lateral extent of the restricting
clayey silt zone, or the lateral extent of the more permeable sandy zones, will
alter ground water elevations found within a well. The lateral extent of the
clayey silt zone will increase the size of the mound which it is able to support
with increasing lateral and vertical extent. The vertical and lateral extent of
the more permeable fme sand horizons will control the amount of water
discharging at a boundary, and will thus also affect the ability of water to
mound at a well location. Wells more proximal to the suspected location of
the former eastern impoundment have a greater increase in saturated thickness
during periods ofhigh precipitation than wells distant from the impoundment.
This is most likely the result of a thicker and more laterally extensive lower
permeability zone at the location ofthe former impoundment. Newly installed
wells B-9, B-10, and B-13 encountered considerable thicknesses of the clayey
silt zone, whereas wells B-ll and B-12D intercepted lesser thicknesses of the
same unit.

Ground water elevation data for the periods of high and low precipitation are
presented on Table 1 and Figures 9, 10, 12, and 13, respectively. Ground
water level data for the third round of sampling, considered to represent a
period of intermediate precipitation, are also presented on Table 1 and Figures
14 and 15. Shallow and deep ground water elevations for the fourth round of
sampling are presented on Figures 16 and 17, respectively.

During the second sampling event, which followed a period of high
precipitation, a layer of ground water between 0.5 and 4 ft in thickness was
present in the silty sand unit that overlies the clayey silt unit (Figure 6). This
is suggested by ground water level elevations which were above the top of the
clayey silt unit. Excess water entering the shallow saturated zone during
periods of higher precipitation is apparently discharged through the more
permeable silty sand unit overlying the less permeable clayey silt unit. The
discharge through the silty sands occurs because the majority of the
precipitation cannot flow through the clayey silt zone due to the low hydraulic
conductivity of this zone. During the first round of sampling, conducted
during a period of decreased precipitation, lower water levels were observed
throughout the site and no water elevations were found to be above the clayey
silt/silty sand contact.

Structures on the site, including buildings and parking lots, will restrict ground
water recharge in certain areas (near B-I0 and B-ll), creating a depressed
ground water table. Drainage systems such as the drainage swale will tend to
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increase recharge in certain areas (near B-2S), therefore raising ground water
elevations.

Shallow ground water elevation data from the periods of high precipitation
indicate that ground water is mounding over the area of the former
impoundments, creating a radial flow pattern. Ground water elevations
recorded during a period of high precipitation increased as much as 13 ft
above the previous data and allowed for sampling of an additional shallow
well (B-4S). The increase in thickness of the upper saturated zone appears to
be related to the well's distance from the former impoundment, or possibly the
center ofthe mound. Water elevation data from a period of low precipitation,
Table 1 and Figure 9, indicate that ground water flow is following the local
topography, moving to the north. It appears that during summer, an increase
in evapotranspirative demands and a decrease in recharge allows water
mounded over the lower permeability clayey silt sufficient time to discharge
mounded water.

An increase in saturated thickness during periods of increased rainfall, the
large extent of unsaturated materials between the upper and lower ground
water zones (up to 55 feet), along with the presence of discharge boundaries
(gullies) immediately north and east of the site, indicates that little water is
transmitted from the shallow ground water zone to the deep ground water
zone.

4.4. Deep ground water zone

The deep ground water zone is contained within a horizontally laminated silty
sand unit that forms part of the Irondequoit Aquifer. The deep ground water
zone is believed to be approximately 60 ft thick, extending from
approximately 65 ft below grade to bedrock, which is reported to occur at
approximately 265 ft MSL (Yager et aI, 1985).

The horizontal hydraulic conductivity of the deeper saturated silty sand unit
ranged from 1.4 x 10,2 cm/sec to 2.3 x 10-3 cm/sec. This range is consistent
with the values presented in the literature for materials of similar composition
(Freeze and Cherry, 1979) and is about three orders ofmagnitude higher than
hydraulic conductivity values estimated for the shallow ground water zone.
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4. Hydrogeology

Ground water elevation measurements from the deep wells indicated that
ground water is generally flowing towards the north under a hydraulic gradient
of approximately 0.035 ftlfl: (Figures 12 and 13). The water level
measurements and gradients under high and low infiltration periods do not
vary significantly, as the ground water elevations in the deep wells remained
within 0.5 fl: of initial measurement.

4.5. Site ground water budget

A site ground water budget examines and quantifies the potential sources of
inflow to a site as well as the potential sources of outflow. Under conditions
of steady state, a ground water budget will demonstrate a balance between
inflow and outflow. The preparation of a ground water budget can provide a
quantitative method of evaluating the site hydrogeology. A site ground water
budget was calculated to facilitate interpretation of the site hydrogeology. Site
ground water budget calculations are presented in Appendix F.

Results of the water budget data indicate inflow to the shallow ground water
wne in the vicinity of the impoundments apparently occurs primarily through
recharge from precipitation. Precipitation data, evapotransporative demands,
surface runoff, and soil moisture storage were analyzed to assess inflow to the
shallow wne via percolation. Inflow to the shallow ground water wne via
percolation is estimated to be approximately 8,200 gallons per day (gpd).
Outflow calculations, based upon the in situ hydraulic conductivity data,
thickness ofclayey silt unit, and hydraulic gradient, were utilized to assess the
total volume of water discharging from the shallow ground water zone. The
total outflow would be comprised ofground water discharging from the clayey
silt unit and silty sand unit during periods of high precipitation and potential
vertical percolation to the deeper ground water zone. Water discharging from
the shallow ground water zone was estimated to be approximately 24 gpd.
The amount ofwater discharging from the silty sand unit to the north and east
is unquantifiable because the hydraulic conductivity, ground water gradient
and how often water is present in this unit are unknown. The volume ofwater
percolating into the deep ground water zone was evaluated based on assumed
vertical hydraulic conductivities which were two orders of magnitude lower
than the horiwntal hydraulic conductivities of the shallow ground water zone.
Vertical outflow from the shallow zone is estimated to be about 205 gpd.
Thus, the total quantifiable volume of outflow is approximately 229 gpd.
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The volume ofoutflow from the shallow zone as estimated by the water budget
information is approximately 3 percent of the volume of inflow of water to the
shallow zone. The excess inflow water probably occurs during periods of
increased precipitation. The shallow ground water apparently saturates some
of the silty sand unit above the clayey silt and then discharges from the site
through the silty sand unit. It is likely that the hydraulic conductivity of the
silty sand unit is high enough to allow this volume of water to be transported
through this zone.

Calculations for the deep ground water budget (Appendix F) indicate that
inflow to the deep ground water zone is predominantly from upgradient
(153,775 gpd) with a potential addition from vertical percolation from the
shallow ground water zone (205 gpd). Thus total inflow is approximately
153,980 gpd. The estimated total outflow from the deep ground water zone
is approximately 153,775 gpd. Water budget results indicate that the ratio of
inflow to outflow for the deep ground water zone balances. The ground water
budget suggests that the typical percolation from the shallow ground water
zone to the deep ground water zone comprises only 0.13% of the ground
water flow in the deep zone. During periods of increased precipitation, if all
ofthe inflow from the shallow zone were to percolate into the deep zone, the
8,196 gpd represents about 5 percent of the ground water volume flowing
under the site in the deep ground water zone.
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5. Laboratory results

Laboratory results for samples collected during the Remedial Investigation are
presented in the following sections. Samples include: impoundment settled
solids, surface soils, ground water, and fIrst round cistern and pumphouse
samples. As a guideline for interpretation of inorganics parameters in soils,
a comparison with background concentrations, and reference materials
provided by the NYSDEC (Exhibit A) were used. In addition, the data was
validated based on QAlQC criteria in accordance with the QAPP provided in
the Work Plan dated July 1990. The Data Validation Technical Memorandum
is provided as a separate document dated October 1991. Ground water results
were compared with the available New York State Class GA water quality
standards and guidance values, where applicable. Tables 2 through 10 provide
the analytical data. Appendix G provides the Chain of Custody Records and
Appendix H provide the Ground Water Sampling Field Logs.

5.1. Impoundment boring results

Nine impoundment boring samples collected from fIve borings and a
composite sample were submitted to O'Brien & Gere Laboratories for analyses
ofTCL metals, volatile organic compounds (VOCs) included underUSEPA
Method 624, semivolatile organics included under USEPA Method 625, PCBs
and pesticides. Tables 2, 3, 4, and 5 provide the laboratory results for VOCs,
semivolatile organic, pesticide, and inorganic analyses, respectively.

5.1.1. Impoundment boring inorganic analyses
Concentrations of inorganic parameters detected in the impoundment boring
samples are summarized on Table 5. Aluminum concentrations for samples
withdrawn from the former impoundment ranged from 59,000 parts per
million (ppm) in the composite sample t1B-C) to 5,780 ppm at IB-1 (6 to 8 ft).
Four samples· IB-3 (3.5 to 4 ft), IB-3 (6 to 8 ft), IB-5, and IB-C - exceeded
the maximum aluminum concentration with respect to naturally occurring New
York soils.

-
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Antimony was not detected in any of the samples submitted for analyses.

Arsenic was detected in all samples at concentrations ranging from 4.46 ppm
to 1.2 ppm. Each of the submitted samples was below the maximum
concentration typically found in naturally occurring New York soils.

Concentrations of barium for the impoundment boring samples ranged from
91.7 ppm to 16.2 ppm. Concentrations were below the upper limit of naturally
occurring New York soils.

Betylliumconcentrations ranged from 0.985 ppm to 0.138 ppm. Values were
below the upper limit of 1.75 ppm for beryllium in naturally occurring New
York soils.

Cadmium was detected in lB-3 (3.5 to 4 ft) at a concentration of 0.637 ppm,
which was below the upper limit of I ppb for cadmium in naturally occurring
New York soils.

Calcium concentrations ranged from 48,600 to 1,400 ppm. Only three of the
samples from IB-I revealed calcium concentrations higher than the upper limit
of35,000 ppm for calcium in naturally occurring New York soils.

Chromium was detected in each of the impoundment boring samples at
concentrations ranging from 2810 ppm atIB-3 (6 to 8 ft) to 13 ppm at 1-6 (8.7
to 9.2 ft). Chromium was detected above the upper limit of 40 ppm for
naturally occurring New York soils in eight of the samples, including the
composite sample.

Hexavalent chromium was not detected in any of the impoundment boring
samples.

Concentrations ofcobalt from each ofthe submitted samples ranged from 11.3
ppm to 2.32 ppm. Samples were within the range of concentrations typically
found in naturally occurring New York soils.

Copper concentrations in the impoundment boring samples ranged from 425
ppm inB-C to 8.96 ppm at IB-6 (8.7 to 9.2 ft). Five of the samples contained
concentrations ofcopper above the upper limit typically found in natural New
York soils. These elevated concentrations were observed in both the eastern
and western impoundments.
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5. Laboratory results

Iron concentrations ranged from 25,500 ppm in IB-1 (12 to 14 ft) to 7,540
ppm in IB-5. Only one sample from IB-l (12 to 14 ft) revealed an iron
concentration greater than the upper limit of 25,000 ppm for iron in naturally
occurring New York soils.

Lead concentrations ranged from 51.5 ppm to 2.61 ppm. A single sample
from impoundment boring IB-3 (3.5 to 4 ft) contained elevated levels oflead
with respect to naturally occurring New York soils.

Magnesium was detected in each of the samples at concentrations ranging
from 14,400 ppm to 1,300 ppm. Six of the submitted samples, each within
the eastern impoundment (IB-1, IB-3 and IB-C), revealed elevated magnesium
concentrations with respect to native soils of New York with a range from
14,400 ppm at IB-l (12 to 14 ft) to 5630 ppm at IB-3 (6 to 8 ft).

Manganese concentrations ranged from 443 ppm to 137 ppm. Concentrations
were within the range typically found in naturally occurring New York soils.

Mercury was not detected in any of the impoundment boring samples.

Nickel concentrations ranged from 25.8 ppm at IB-1 (12 to 14 ft) to 4.7 ppm
at IB-1 (6 to 8 ft). One sample, IB-1 (12 to 14 ft), exceeded the upper limit
of 25 ppm for nickel typically found in naturally occurring New York soils.

Potassium concentrations ranged from 4,780 ppm to 480 ppm. Samples were
below the upper concentration limit of 43,000 ppm for naturally occurring
soils.

Selenium was not detected in any of the impoundment boring samples.

Silver concentrations ranged from 0.827 ppm to 0.318 ppm. Concentrations
were below the upper limit typically observed in naturally occurring New York
soils.

Sodium concentrations ranged from 3,680 ppm to 176 ppm. Concentrations
were below the upper concentration limit for natural New York State soils.

Thallium was detected in two of the impoundment boring samples at
concentrations of0.249 ppm and 0.217 ppm. These concentrations are within
the range typically found in naturally occurring North American soils.

Vanadium concentrations ranged from 60.2 ppm to 13.9 ppm. Concentrations
were within the range typically observed in natural New York soils.

-
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Zinc was detected in all samples at concentrations ranging from 130 ppm to
18.1 ppm. Eastern impoundment concentrations of zinc were above those
occurring naturally within New York soils and varied from 130 ppm at lB-3
(3.5-4 ft) to 18.1 ppm at lB-l (6-8 ft). Each of the western impoundment
samples were within the range of naturally occurring soils.

Cyanide was detected within impOlmdment boring samples lB-3 (6 to 8 ft), lB­
5 (0.7 to 1.2 ft) and lB-C at 5.3 ppm, 0.92 ppm and 0.83 ppm, respectively.
No other samples returned to the laboratory for analyses contained detectable
cyanide concentrations.

Boron was detected in each sample, except lB-l (6 to 8 ft), at concentrations
ranging from 30 ppm to 6 ppm. Samples were within the range typically
found in native North American soils.

Phenol was detected in each of the impoundment boring samples at
concentrations ranging from 0.90 ppm to 0.46 ppm.

Fluoride concentrations ranged from 150 ppm to 36 ppm. Samples showed
concentrations within the range typically found in native North American soils.

Sulfate concentrations were similar to those found in the surface soils
proximal to the impoundment with concentrations ranging from 330 ppm to
65 ppm.

Chloride concentrations within the eastern and western impoundments were
elevated with respect to naturally occurring North American soils with
concentrations ranging from 2400 ppm at lB-3 (10 to 12 ft) to less than 100
ppm at lB-3 (3.5 to 4 ft). Two of the impoundment boring samples had
chloride concentrations below the detection limit of 100 ppm.

TCLP extraction was performed on each of the submitted samples for
chromium, lead, and mercury. A single sample from 1B-3 (3.5 to 4 ft) had a
detectable concentration of lead (1.1 ppm). This value of leachable lead is
below that for a characteristic hazardous substance as defmed by the USEPA
(50 ppm). Concentrations ofchromium, lead and mercury were not detected
in the other samples. Therefore the settled solids sampled are not a
characteristic hazardous waste as determined by the TCLP analyses.
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5. Laboratory results

5.1.2. Impoundment boring volatile analyses
Concentrations of volatile compounds detected in the impoundment borings
are shown on Table 2. Analyses for the detection of VOCs by USEPA
Method 624 indicated the presence of methylene chloride, acetone, carbon
disulfide, 1,2-dichloroethene, trichloroethene, tetrachloroethene, toluene,
ethylbenzene, and xylenes in varying concentrations within the impoundment.
Other compounds were reported to be found in levels below the method
detection limits. A computer library search for tentatively identified
compounds (TICs) was completed and no match was identified. Given the
large number of compounds in existence, we do not consider it reasonable to
attempt further identification.

Methylene chloride was detected in five samples from the former impound­
ment at concentrations ranging from 710 parts per billion (Ppb) at IB-1 (12 to
14 ft) to 0.8 ppb (estimated) at IB-3 (10 to 12 ft). Methylene chloride was not
detected in samples retrieved from the western impoundment. Methylene
chloride was not reported in laboratory blanks, but is a common laboratory
contaminant. Acetone was detected in each of the ten boring samples at
concentrations ranging from 150 ppb (estimated) at IB-3 (6 to 8 ft) to 4 ppb
at IB-3 (3.5 to 4 ft). Carbon disulfide was detected in one sample of a
duplicate from IB-1 at an estimated concentration of 2 ppb. The duplicate
sample did not contain detectable concentrations of carbon disulfide. Total
1,2- dichloroethene was detected in a single sample from IB-2 (9 to 9.5 ft) at
a concentration of 160 ppb. Trichloroethene was detected only at IB-2 (9 to
9.5 ft) at 180 ppb. Tetrachloroethene was detected only at IB-2 (9 to 9.5 ft)
at an estimated concentration of 2 ppb. Toluene was detected in both the
eastern and western impoundments at concentrations ranging from 850 ppb in
IB-1 (12 to 14 ft) to 1 ppb in IB-3 (3.5 to 4 ft). Toluene was detected in both
samples from the western impoWldment at lower concentrations (2 and 6 ppb)
and was also found in the laboratory blank samples. Ethylbenzene was
detected only in the eastern impoundment samples from IB-I at concentrations
ranging from 130 ppb (8 to 8.5 ft) to 14 ppb (6 to 8 ft). Total xylene was also
detected only in eastern impoundment samples from IB-1 and ranged from 410
ppb (8 to 8.5 ft) to 110 ppb (6 to 8 ft).

5.1.3. Impoundment boring semivolatile and PCB analyses
One composite impoundment boring sample (IB-C) was analyzed for
semivolatiles. Results of this analysis are summarized on Table 3. Semi­
volatile analyses revealed only the presence of phenanthrene at an estimated
concentration of 420 ppb.

-
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Results of the pesticidelPCB analyses for the composite sample are included
on Table 4. No pesticides or PCBs were detected in this sample.

5.2. Surface soil results

Ten surface soil samples (S-l to S-IO) were collected from the area
surrOlmding the fonner impoundments, including two background samples (S­
9 and S-IO). Surface soil samples were submitted to O'Brien & Gere
Laboratories for analyses ofTCL metals and volatile organics included under
USEPA Method 624. Inorganic concentrations were compared to background
concentrations as well as typical concentrations for native New York State
soils. Contract Required Detection Limits (CRDLs) were below the range of
typical concentrations for natural soils for all inorganics except mercury,
although mercwy was not detected in any of the surface soil samples. Tables
6 and 7 provide the laboratory results of volatile organic and inorganic
analyses, respectively.

5.2.1. Surface soil inorganic analyses
Aluminum concentrations for surface soil samples ranged from 14,600 ppm
in S-7 to 5,020 ppm in background sample S-9. Background concentrations
of aluminum were 5,020 ppm in S-9 and 8,930 ppm in S-IO. Each of the
samples collected had aluminum concentrations within the range of concentra­
tions typically found in naturally occurring New York soils.

Antimony was not detected in any of the surface soil samples.

Arsenic concentrations ranged from 2.94 ppm to 0.663 ppm, with background
concentrations of 1.24 ppm and 2.4 ppm. Concentrations for each of the
submitted samples was below the concentration typically found in naturally
occurring New York soils.

Concentrations of barium in the surface soil samples ranged from 44.9 ppm
to 13.5 ppm. Concentrations of background samples S-9 and S-IO were 15.5
ppm and 34.6 ppm, respectively. Concentrations were within the range
typically observed in natural New York soils.
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5. Laboratory results

Beryllium concentrations ranged from 0.825 ppm to 0.319 ppm, with
background concentrations of 0.335 ppm and 0.334 ppm. Concentrations
were within the range typically observed in natural New York soils.

Cadmium was not detected in any of the surface soil samples at the site.

Calcium concentrations ranged from 12,000 ppm to 809 ppm. Background
samples had concentrations of 1,390 and 1,250 ppm for S-9 and S-IO,
respectively. Sample concentrations were within the range typically observed
in natural soils.

Chromium in S-1 was detected above the concentration typically found in
natural New York soils with a concentration of 268 ppm. Concentrations of
chromium from the other samples ranged from 35.1 ppm to 7.32 ppm.
Background samples showed concentrations of 8.07 ppm and 8.72 ppm for
samples S-9 and S-1 0, respectively. Hexavalent chromium was not detected
in any of the surface soil samples.

Concentrations of cobalt in the submitted samples ranged from 7.52 ppm to
1.98 ppm. Both background samples had similar concentrations, with levels
of2.02 ppm and 2.07 ppm, respectively, for samples S-9 and S-IO. Sample
concentrations were lower than the upper limit of 60 ppm for cobalt in
naturally occurring New York soils.

Copper concentrations ranged from 27.3 ppm to 4.2 ppm. Background
samples S-9 and S-IO had concentrations of5.68 and 6.14 ppm, respectively.
Sample concentrations were within the range typically observed for natural
New York soils.

Iron concentrations ranged from 18,300 ppm to 7,080 ppm. Background
sample concentrations were 7,080 ppm to 8,870 ppm. Sample concentrations
were lower than the upper limit of 25,000 ppm for iron in naturally occurring
New York soils.

Lead concentrations ranged from 21.9 ppm to 4.09 ppm. Background sample
concentrations ranged from 4.26 ppm to 5.94 ppm. Each of the surface soil
samples contained concentrations of lead within the range expected for natural
New York soils.

Magnesium concentrations ranged from 4,800 ppm to 972 ppm. The range for
background samples was 1,030 ppm to 1,040 ppm. The samples submitted
for magnesium analyses showed concentrations within the range ofnaturally
occurring New York soils.

-
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Concentrations of manganese ranged from 704 ppm to 96.5 ppm, with
background concentrations of 140 ppm and 263 ppm. Manganese concentra­
tions for surface soil samples were within the range of natural New York soils
in each of the submitted samples.

Mercury was not detected in any of the surface soil samples. Because the
contract required detection limit (CRDL) was higher than the upper limit
occurring in native soil, it is not known whether the samples submitted fall
within the range ofnaturally occurring New York soils.

Nickel concentrations in the surface soil samples ranged from 17.2 ppm to
3.81 ppm, with background concentrations of 4.78 ppm and 4.85 ppm. The
concentrations were within the range typically observed for natural New York
soils.

Potassium concentrations ofsubmitted samples ranged from 1,830 ppm to 353
ppm, with background concentrations of 427 ppm and 353 ppm for S-9 and
S-10, respectively. Levels of potassium for surface soil samples were within
the range observed for naturally occurring soils.

Selenium was not detected in any of the surface soil samples submitted for
analyses.

Silver was only detected in S-3 at a concentration of 0.347 ppm. This
concentration falls within the range typically observed for native North
American soils.

Sodium concentrations ranged from 296 ppm to 145 ppm. Low
concentrations were observed in the background samples, with concentrations
of 145 ppm and 160 ppm. The sample concentrations were below the upper
limit of 8000 ppm for sodium in natural New York soils.

Thallium was not detected in any of the surface soil samples submitted for
analyses.

Vanadium concentrations as determined by laboratory analyses ranged from
30.2 ppm to 12.7 ppm. Background levels ranged from 12.7 ppm to 14.5 ppm
for S-9 and S-l0, respectively. Concentrations were within the range of levels
that occur in natural New York soils in each of the surface soil samples
submitted.

-
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5. Laboratory results

Zinc concentrations ranged from 49.5 ppm at S-1 to 15.4 ppm at S-8.
Background concentrations were 16.1 and 25.2 ppm for samples S-9 and S­
10, respectively. The concentrations were below the upper limit of 60 ppm for
zinc in naturally occurring New York soils.

Cyanide was not detected in any of the surface soil samples submitted for
analyses. Because holding times were not met, the data does not need to be
rejected, but the detected values should be considered approximate (per
USEPA Guidelines).

Boron was detected in six. ofthe surface soil samples at concentrations ranging
from 6 ppm in S-2 to 15 ppm in S-7. The boron concentrations were below
the upper limit of 130 ppm for boron in native North American soils.

Phenols were detected in each of the surface soil samples at concentrations
ranging from 0.55 ppm to 0.22 ppm. Concentrations in the surface soil
samples were higher than those observed in the impoundment boring samples.
Levels for background samples were higher than most others with concentra­
tions of 0.37 ppm and 0.23 ppm.

Fluoride was detected in S-I, S-5, and S-10 at concentrations of 14 ppm, 20
ppm and 14 ppm, respectively. The concentrations were lower than the range
typically observed in native North American soils.

Sulfate concentrations in the surface soils were similar to those observed in the
impoundment borings, with concentrations ranging from 290 ppm to 59 ppm.
Background sample S-IO had the highest concentration (290 ppm), while
sample S-9 contained 66 ppm.

Chloride concentrations for surface soil samples were elevated with respect to
concentrations observed in native North American soils, with concentrations
ranging from 870 ppm at S-4 to below the detection limit (100 ppm) at S-8
and S-10. Background sample S-9 had a chloride concentration of 160 ppm,
higher than the range for native soils.

5.2.2. Surface soil volatile analyses
Volatile analyses of surface soil samples and QAlQC blanks indicated the
presence ofmethylene chloride, chloroform, 2-butanone, I, I, I-trichloroethane,
bromodichloromethane, and toluene.

Methylene chloride was detected in background sample S-l0 at a concentra­
tion of I ppb (estimated). Chloroform and bromodichloromethane were only
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detected in the rinsate blank. 2-butanone was detected in S-4, S-9 and the
rinsate blank at I ppb (estimated). Three samples (S-I, S-3, and S-9) showed
detectable concentrations of I, I, I-trichloroethane, with a concentration of I
ppb (estimated) in each of these samples. Toluene was detected in each
sample including the rinsate blank, at concentrations ranging from 7 ppb in
background sample S-I 0 to I ppb at S-2, S-3, and S-6.

5.3. Ground water analyses

Ground water samples were collected from six shallow (B-IS, B-2S, B-3S, B­
6, B-7 and B-8) and five deep wells (B-IO, B-2D, B-3D, B-4D, and B-5),
during the first round of sampling; seven shallow and five deep wells (as per
first round plus B-4S) were sampled during the second round of sampling.
Samples were collected from two shallow (B-9 and B-13) and two deep (B-1 D
and B-12D) wells during the third and fourth rounds of sampling. The first
sampling round was Wldertaken during a period of low precipitation, while the
second round of sampling occurred during a period of higher precipitation.
The third sampling event was taken during a period of intermediate
precipitation and the fourth sampling event occurred during a period ofhigher
precipitation. Ground water samples collected during the four sampling events
were analyzed for volatile organics using USEPA method 625. Ground water
samples collected during the first sampling event were analyzed for TCL
metals, while an amended TCL metals list was approved by the NYSDEC for
analysis during the second, third and fourth rounds based on the first sampling
event results. Turbidity measurements ofground water samples collected were
taken. When turbidity values were less than 50 NTU, one sample was
collected for metals analysis. When turbidity values exceeded 50 NTU, a
filtered sample was also collected for soluble metals analyses. Tables 8A, 8B,
and 10 provide the laboratory results for volatile organic, inorganic, and
nitrogen analyses, respectively. Appendix H provides the Ground Water
Sampling Field Logs.

5.3.1. Ground water inorganic analyses
Concentrations oftotal aluminum in ground water samples collected during the
first sampling event ranged from 89,500 ppb in well B-6 to 715 ppb at well
B-ID. Soluble concentrations of aluminum ranged from 12,500 ppb at well
B-6 to below the concentration detection limit (CDL) at upgradient well B-ID.
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5. Laboratory results

There is no Class GA water quality standard for aluminum. Ground water
samples were not analyzed for aluminum during the second, third, or fourth
rounds ofsampling due to the low levels encountered during the ftrst round of
sampling.

Since antimony was not detected, it was analyzed only during the ftrst
sampling event. Antimony concentrations were not detected in either total or
soluble samples.

Samples were analyzed for arsenic during ftrst round sampling only because
of the low levels encountered during the ftrst round. Total arsenic
concentrations ranged from 20 ppb at well B-3S to non-detectable in several
monitoring wells. Soluble arsenic concentrations ranged from 20 ppb at well
B-3S to non-detectable. Samples showed arsenic concentrations below the
NYS Class GA ground water quality standard of 25 ppb.

Concentrations oftotal barium ranged from 435 ppb at well B-6 to 58 ppb at
well B-3S. Concentrations of soluble barium ranged from 123 ppb at well B­
ID to 17 ppb at well B-2S. The samples showed barium concentrations below
the NYS Class GA grolIDd water standard of 1000 ppb. Barium analyses were
not completed during the second, third, or fourth rounds of sampling.

Total beryllium was detected in ftve samples at concentrations ranging from
7 ppb at well B-6 to 3 ppb in B-IS, B-3S, and B-8. Soluble beryllium was not
detected for each of the samples analyzed. The NYS Class GA water quality
guidance value for beryllium is 3 ppb. Beryllium analyses were not included
in the second, third, or fourth rounds of sampling.

Cadmium was analyzed during all four rounds of sampling since it was an
analyte in the historic sampling events. Cadmium was not detected in any of
these samples submitted for analyses.

Total calcium concentrations ranged from 149,000 ppb at well B-8 to 27,500
at well B-7. Soluble calcium concentrations ranged from 146,000 ppm at
upgradient well B-ID to 3,810 ppb at well B-8. There is no NYS Class GA
water quality standard for calcium. Calcium analyses were not completed
during the second, third, or fourth round sampling events.

For the ftrst sampling event, total chromium was detected at concentrations
ranging from 431 ppb in B-6 to 5 ppb in B-1 D. Three of these samples
exceeded the NYS Class GA water quality standard of 50 ppb for chromium,
including wells B-6 (431 ppb), B-7 (129 ppb), and B-8 (78 ppb). Total
chromium concentrations for the second sampling event ranged from 57.6 ppb
in B-7 to 283 in B-3S. Five samples collected during the second round

-
-

October 15, 1996
CMG:ersldiv8\3057032\5JPts\9cmgriad.wpd

43 O'Brien & Gere Engineers, Inc.



Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

exceeded the NYS Class GA water quality standard. These wells included B­
3S (283 ppb), B-3D (l79ppb), B-6 (124 ppb), B-7 (57.6 ppb), and B-8 (131
ppb). During the third mood sampling event, well B-13 exceeded the standard
for total chromiwn (114 ppb). For the fourth sampling event in August 1992,
only well B-13 detected total chromiwn at a concentration of 6.4 ppb. This
sample did not exceed the Class GA ground water quality standard of 50 ppb
for chromium.

During the frrst round of sampling, two samples analyzed for soluble
chromiwn exceeded the NYS Class GA water quality standard: well B-2S (64
ppb) and well B-3D (214 ppb). Four second round samples analyzed for
soluble chromium exceeded this standard, including wells B-2S (82 ppb),
B-3S (230 ppb), B-3D (150 ppb), and B-8 (94 ppb). Soluble chromiwn was
not detected in the samples collected during the third and fourth rounds of
sampling.

Hexavalent chromiwn was detected in four samples during the fIrst sampling
event at concentrations ranging from 10 ppb to 230 ppb. Hexavalent
chromium exceeded the NYS Class GA water quality standard of 50 ppb in
well B-2S with a concentration of 90 ppb for soluble hexavalent chromium,
and well B-3D with a level of 230 ppb for soluble hexavalent chromiwn.
Second round samples analyzed for total hexavalent chromiwn revealed
detectable levels in four wells. Concentrations were 191 ppb at well B-3D,
177 ppb at well B-3S, 113 ppb at well B-8, and 10.8 ppb at well B-7. Second
rOWld samples analyzed for soluble hexavalent chromium showed six samples
containing detectable concentrations ranging from 201 ppb in B-3S to 7.38
ppb in B-7. Three ofthese samples exceeded the NYS Class GA water quality
standard. These samples included B-3S (201 ppb), B-3D (181 ppb), and B-8
(99.5 ppb). No detectable concentration of hexavalent chromium were
detected during the third and fourth round sampling events.

Total cobalt was detected in four samples at concentrations ranging from 52
ppb in B-6 to 8 ppb in B-3S. There is no NYS Class GA water quality
standard for cobalt. Analyses for cobalt were not included during the second,
third or fourth sampling events.

Total copper concentrations ranged from 183 ppb in well B-6 to 8 ppb in well
B-1D. Soluble copper was detected in nine wells at concentrations ranging
from 22 ppb in well 8-6 to 8 ppb in B-4D. Copper concentrations were below
the NYS Class GA water quality standard of 200 ppb. Laboratory blanks
were contaminated with copper in twelve of the analyses. Analyses for copper
were not included during the second, third or fourth sampling events.

-
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5. Laboratory results

Total iron values for each of the unfiltered samples analyzed during the first
round exceeded the NYS Class GA water quality standard of 300 ppb. Total
iron concentrations ranged from 132,000 ppb in well B-6 to 1,310 ppb in well
B-ID. Soluble iron was detected in ten samples at concentrations ranging
from 8,610 ppb in well B-6 to 38 ppb in B-IS. Total iron concentrations for
samples retrieved during the second round ranged from 38,000 ppb in well B­
6 to 806 ppb in well B-3S. Samples retrieved during the second round and
analyzed for soluble iron revealed detectable concentrations in five samples
ranging from 2,110 ppb to 52.8 ppb. Samples retrieved during the third round
sampling event for total iron showed samples from B-9 and B-13 exceeded the
ground water standard with concentrations of 897 ppm and 143,000 ppm
respectively, although these data were rejected as part of the data validation
process. Soluble iron was not detected in the samples analyzed during the
third sampling event. The fourth roUnd sample from B-13 also exceeded the
ground water standard with a total iron concentration of 3,820 ppb. The
fourth round soluble iron concentration from well B-9 was 1410 ppb, which
also exceeded the NYS Class GA Standard. The fourth round soluble sample
from B-B contained a reported estimated concentration of 19.6 ppb, which is
below the standard.

Total lead concentrations from the first round ranged from 51 ppb in well B-6
to 2 ppb in B-2S, B-3S, and B-3D. Samples from wells B-6, B-7 and B-8
exceeded the NYS Class GA standard of 25 ppb for lead with concentrations
of51 ppb, 28 ppb, and 27 ppb, respectively. Soluble lead was detected in four
of the first round samples at concentrations ranging from 4 ppb to I ppb.
Samples retrieved for total lead analyses during the second round showed a
detectable level only in well B-6 (14.5 ppb). Soluble lead was not detected in
any samples analyzed during the second sampling event. Total lead was
detected at a concentration exceeding the standard in well B-13 (29.6 ppb)
during the third round of sampling. Total and soluble lead were not detected
during the fourth round sampling event.

Total magnesium concentrations from the first sampling event ranged from
39,100 ppb in well B-6 to 7070 ppb in well B-25. Only the sample from B-6
exceeded the NYS Class GA guidance values of 35,000 ppb with a
concentration 009,100 ppb. Soluble magnesium concentrations ranged from
35,600 in 80ID 10469 ppb in 808. Only the sample from B-ID exceeded the
NYS Class GA guidance value with a concentration of 35,600 ppb. Analyses
for magnesium were not included in the second, third or fourth sampling
events.

Total manganese concentrations ranged from 2770 ppb in B-6 to 95 ppb in B­
ID. Six first round samples analyzed for total manganese exceeded the NYS
Class GA water quality standard 0000 ppb. Soluble manganese was detected
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in the filtered samples at concentrations ranging from 139 ppb to II ppb.
Each of the filtered samples collected during the ftrst round were below the
NYS Class GA Standard. Second, third, and fourth round samples were not
analyzed for manganese because ftrst round results indicated that
concentrations of manganese were not elevated at the site.

Total mercury was detected in two samples during the ftrst round at
concentrations of 0.8 ppb and 0.2 ppb in B-3S and B-8, respectively.
Analyses for mercury showed a detectable soluble concentration only in well
B-3S (0.9 ppb) during the ftrst round. Second round samples containing
detectable amounts of total mercury were B-3D (0.79 ppb) and B-3S (0.43
ppb). Soluble mercury was detected in the samples from B-2S, B-3S, and B­
5D at concentrations of 0.22 ppb, 0.72 ppb, and 0.22 ppb, respectively.
These mercury concentrations were below the NYS Class GA standard of 2
ppb for mercury. Mercury was not detected in any of the total or soluble
ground water samples collected during the third and fourth round sampling
events.

Total nickel concentrations in the ftrst sampling round ranged from 137 ppb
at well B-6 to non-detectable at well B-ID. Concentrations of soluble nickel
were not detected in the fIrst round samples. Total nickel was detected in a
single second round sample from well B-6 at 48.1 ppm. Concentrations of
soluble nickel were below the detection limit in each of the second round
samples. Total nickel was detected in a single third round sample from B-13
at 101 ppb (estimated). Total and soluble nickel were not detected in any of
the fourth round ground water samples. There is no Class GA ground water
standard for nickel.

Total potassium ranged from 13,400 ppb at well B-6 to a non-detectable at
well B-3S. Soluble potassium was detected only in wells B-6 and B-7 at
3,850 and 2,550 ppb, respectively. Potassium was also encountered in the
laboratory blank. Potassium analyses were not completed during the second,
third, or fourth round sampling events. There is no Class GA ground water
standard for potassium.

Total selenium was detected in wells B-3S and B-7 at concentrations of 8 ppb
and 10.8 ppb, respectively. Soluble selenium was only detected in well B-3S
at 3.34 ppb. Selenium was also found in the laboratory blank. The NYS
Class GA ground water standard for selenium is 10 ppb. Analyses for
selenium were not included during the second, third, or fourth round sampling
events.
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5. Laboratory results

Total silver was found in one first round sample at a concentration of 3 ppb
(8-10). Soluble silver was detected in first round samples from B-30 and B­
40 at concentrations of 2 ppb and 3 ppb, respectively. Silver concentrations
were below the NYS Class GA ground water standard of 50 ppb. Second,
third, and fourth round samples were not analyzed for silver because first
round results indicated that concentrations of silver were not elevated at the
site.

Total sodium concentrations for the first sampling round ranged from 492,000
ppb in well B-6 to 19,200 ppb in well B-IS. Five samples exceeded the NYS
Class GA ground water standard of 20,000 ppb. Soluble concentrations of
sodium during the first round of sampling ranged from 540,000 ppb at well B­
6 to 13,900 ppb at well B-30. Nine well samples exceeded the Class GA
standard. Total sodium concentrations for the second sampling round ranged
from 404,000 ppb at well B-6 to 65,600 ppb at well B-8. Second round
soluble sodium samples ranged from 353,000 ppb in well B-3S to 68,400 ppb
at well B-40. The same nine samples that exceeded the Class GA standard in
the first sampling round exceeded the standard during the second sampling
event. In addition, B-3D exceeded the standard during the second sampling
event with a concentration of 146,000 ppb. During the third round of
sampling, the total sodium concentration in B-13 (220,000 ppb) exceeded the
ground water standard. Concentrations of soluble sodium exceed the ground
water standard during the third round in wells B-9 and B-13 with
concentrations of241,000 ppb and 238,000 ppb, respectively. During the
fourth round of sampling, the total sodium concentration in B-13 (169,000
ppb) exceeded the ground water standard. Similarly, the soluble sodium
concentration in this well (172,000 ppb) also exceeded the standard. In well
B-9, the soluble sodium concentration observed during the fourth sampling
round (15,000 ppb) was below the standard.

Thallium was not detected in any ofthe samples submitted for analyses during
the first sampling round, and therefore was not analyzed during the
subsequent sampling events.

Concentrations of total vanadium ranged from 168 ppb in well B-6 to not
detected in B-ID. Soluble vanadium was detected in nine wells at
concentrations ranging from 63 ppb in well B-3S to 5 ppb in B-1 S. There is
no Class GA ground water standard for vanadium. Analyses for vanadium
were not included in the second, third, and fourth round of analyses.

Total zinc concentrations during the first round of sampling ranged from 336
ppb in B-6 to 25 ppb in B-IO. Shallow wells contained higher levels in most
analyses with wells B-6, B-7, and B-8 containing concentrations of total zinc
an order ofmagnitude higher than other shallow samples (336 ppb, 229 ppb,
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and 219 ppb, respectively). Only one sample obtained from B-6 during the
fIrst sampling round exceeded the NYS Class GA water quality standard of
300 ppb. Soluble zinc during fIrst round analyses was detected in nine
samples at concentrations ranging from 24 ppb at well B-7 and B-20 to 12
ppb at B-8. Second round total zinc concentrations ranged from 97 ppb at
well B-6 to non-detectable limits at well B-3S. Soluble zinc was detected in
four samples at concentrations ranging from 12.8 ppb to 10 ppb. During the
third round of sampling, the total zinc concentration in B-13 (395 ppb)
exceeded the ground water standard of300 ppb. Total zinc was detected in B­
9 at 30.1 ppb, which is below the NYS Class GA water quality standard.
Soluble zinc was not detected in the third round samples. During the fourth
round of sampling, total zinc was detected in B-13 at an estimated
concentration of 15.8 ppb, which is below the standard of 300 ppb. Soluble
zinc was detected in the samples from B-9 and B-13 at concentrations of 16.4
ppb and 15.8 ppb (estimated), respectively.

Cyanide was only detected in the total sample from B-8 at a concentration of
10 ppb. The NYS Class GA water quality standard for cyanide is 100 ppb.
Cyanide analyses were not performed during the second, third, and fourth
sampling events.

First round sulfate concentrations ranged from 230,000 ppb in well B-7 to
20,000 ppb in well B-2S. Second round concentrations ranged from 112,00
ppb at well B-30 to 14,100 ppb at well B-6. Third round concentrations
ranged from 116,000 ppb in well B-13 to 31,000 ppb in well B-9. During the
fourth sampling event, sulfate concentrations ranged from 30,000 ppb in B-9
to 52,000 ppb in B-13. Sulfate concentrations were below the NYS Class GA
ground water standard of 250,000 ppb.

Boron concentrations during the fust round of ground water sampling ranged
from 900 ppb at upgradient well B-I0 to non-detectable at wells B-IS and B­
3S. Each ofthe analyzed samples was below the NYS Class GA water quality
standard of 1,000 ppb for boron. Analyses for boron were not included in the
second, third, or fourth round of sample analyses.

Fluoride concentrations during the fust round of sampling ranged from 1,700
ppb in well B-7 to 200 ppb at well B-40. Only the sample from B-7 exceeded
the NYS Class GA water quality standard of 1,500 ppb for fluoride. Fluoride
was detected in seven samples during the second sampling round.
Concentrations ranged from 4,920 ppb in B-3S to 118 ppb in B-4S. The only
second round sample to exceed the NYS standard was from B-3S with a
concentration of4920 ppb. Third round samples were below the water quality
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5. Laboratory results

standard for all submitted samples with concentrations ranging from 140 ppb
in well B-9 to 130 ppb in well B-13. Similarly, fourth round fluoride
concentrations ranged from 100 ppb to 110 ppb, which are below the standard.

Phenols were not detected during the initial sampling round in any ground
water samples and were therefore not analyzed in the second, third, or fourth
rounds.

Concentrations of chloride were elevated during the first round of ground
water sampling advocating chloride analyses of the second round samples.
Chloride concentrations during the first sampling round ranged from 350,000
ppb in well B-7 to 12,000 ppb at well B-3S. Only the sample from B-7
exceeded the NYS Class GA water quality standard of 250,000 ppb. Each of
the samples analyzed during the second round had chloride concentrations
below the NYS standard with concentrations ranging from 171,000 ppb at
well B-5D to 2,670 ppb at well B-8. Concentrations of chloride exceeded the
NYS Class GA standard during the third round sampling event only in well B­
13 (314,000 ppb). Fourth round chloride concentrations ranged form 7,000
ppb to 241,000 ppb, which are below the standard.

5.3.2. Ground water volatile analyses
First round samples analyzed for VOCs detected methylene chloride, acetone,
l,2-dichloroethene (total), chloroform, 1,1,1.-trichloroethane, trichloroethene,
benzene, and toluene. Second round analyses, including the sampling of
previously dry well B-4S, revealed concentrations of methylene chloride,
1,1, I-trichloroethane, hexane, and toluene. Third round samples revealed
concentrations oftrichloroetbene and freon 113, whereas fourth round samples
detected methylene chloride and TCE.

Methylene chloride was only detected in well B-6 at 46 ppb during the first
sampling round. Six samples analyzed during the second round had detectable
concentrations ranging from 12 ppb at wells B-2S and well B-6 to 3 ppb
(estimated) at B-8. Methylene chloride was not detected in third round
samples. Methylene chloride was detected in fourth round samples from B­
ID, B-9 and B-13 at estimated concentrations of 2 ppb, 2 ppb and 3 ppb,
respectively. The NYS Class GA Ground Water standard for methylene
chloride is 5 ppb.

Acetone was detected during first round sampling in samples from wells B-1 S,
B-2S, B-2D, B-4D, and B-7 at concentrations ranged from 20 ppb in B-7 to
4 ppb (estimated) in B-2S. Acetone was not detected in any of the samples
collected during the second, third, or fourth sampling events.
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Well B-3S contained 80 ppb of 1,2-dichloroethene (total) during the fIrst
round ofsampling. No concentrations of 1,2-dichloroethene were observed in
the second, third, or fowth sampling events. The NYS Class GA water quality
standard for t-l,2-dichloroethene is 5 ppb.

Chloroform was detected at wells B-5D and B-7 during the frrst sampling
round at concentrations of 1 ppb (estimated) and 3 ppb (estimated),
respectively. Second, third, and fourth round samples submitted for analyses
did not detect chloroform. The NYS Class GA water quality standard for
chloroform is 100 ppb.

The compound 1,1, I-trichloroethane was detected in wells B-1D (1 ppb), B­
2D (2 ppb), B-3D (5 ppb), B-4D (l ppb), and B-5D (2 ppb) during the frrst
sampling round. The second round sample from well B-3D (4 ppb) was the
only sample containing 1,1, I-trichloroethane. The NYS Class GA water
quality standard for 1,1, I-trichloroethane is 5 ppb. The compound 1,1,1­
trichloroethane was not detected in any of the third or fourth round samples.
The 1,1, I-trichloroethane concentrations were equal to or below the NYS
Class GA water quality standard. No source of 1,1, I-trichloroethane was
identifIed on the Jarl site.

Trichloroethene was detected in wells B-lD (23 ppb) and B-3S (46 ppb)
during the first round ofsampling. The second round sample from well B-lD
(6 ppb) was the only sample that contained trichloroethene. The only sample
from the third round sample event to contain trichloroethene was B- lD at a
concentration of 13 ppb. TCE was also detected in B-lD during the fourth
round at a concentration of 9 ppb. The NYS Class GA water quality standard
for trichloroethene is 5 ppb.

Benzene was detected during the frrst round of sampling only at well B-2S at
0.7 ppb. Benzene was not detected in any of the second, third, or fourth round
samples submitted for analyses. The NYS Class GA water quality standard
for benzene is 0.7 ppb.

Hexane, which was used for equipment decontamination, was detected only in
the second round ofsampling. The presence of hexane is probably due to the
incomplete rinsing of the decontaminated equipment. Concentrations of
hexane ranged from 1,600 ppb (estimated) in well B-3D to 5 ppb (estimated)
in well B-3S. •

Toluene was detected in six samples at concentrations ranging from 5 ppb
(estimated) in B-6 to 0.7 ppb (estimated) in B-lD. Only two samples from B-

-
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5.4. Air monitoring results

5. Laboratory results

2S and B-6 showed detectable concentrations of 1 ppb and 2 ppb, respectively,
during the second sampling round. Toluene was not detected during analyses
ofthird or fourth round samples. The NYS Class GA water quality standard
for toluene is 5 ppb.

Freon 113 was detected during the third sampling event at estimated
concentrations ranging from 6 ppb in B-13 to 11 ppb in B-9. There is no
Class GA water quality standard for freon 113. The presence of freon 113 in
these samples is due to laboratory contamination or the introduction of freon
113 to samples during collection.

This section presents the results of the air quality monitoring conducted at the
site on October 17, 1990. These efforts were undertaken in order to evaluate
the potential for air transport of site contaminants in volatile and fugitive dust
emissions outlined in the Focused Remedial Investigation Work Plan (July
1990).

The parameters targeted for the air monitoring work effort are provided on
Table 11. Metals detected in the sample blanks and the meteorological data
are provided in Tables 12 and 13, respectively. Laboratory results for all
samples, including the duplicate samples, are presented in Appendix C. The
method detection limits can also be found in Appendix C.

5.4.1. Aromatic hydrocarbons
Analytical accuracy was measured by the percent analyte recovery from spiked
charcoal sampling media. The desorption efficiencies were all within 100%,
with the exception of methyl styrene and styrene, which were 60% and 73%,
respectively.

Based on these results, local and site-wide atmospheric concentrations of the
above listed aromatic hydrocarbons were not present above the detection
limits. These results are consistent with observed physical features (e.g.
vegetative cover) at each site which likely inhibit significant communication
with local and site-wide atmospheric circulation.

-
-

October 15, 1996
CMG:ers\div8IJ057032\5Jpts\9cmgriad.wpd

51 O'Brien & Gere Engineers, Inc.



Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

5.4.2. Halogenated hydrocarbons
Analytical accuracy was measured by the percent analyte recovery from spiked
charcoal sampling media. The desorption efficiencies were within 90 to
100%.

Based on these results, local and site-wide atmospheric concentrations of the
targeted halogenated hydrocarbons listed on Table I I were not detected.
These results are consistent with observed physical features (e.g. vegetative
cover) at each site which likely inhibit significant communication with local
and site-wide atmospheric circulation.

5.4.3. Metals
Aluminwn, caIciwn, chromiwn, iron, magnesiwn, and sodiwn were detected
in at least one of the samples and/or the blank submitted to the laboratory for
analysis. Each of these metals, except for aluminwn, were present in the
blank. A swnmary of the metals detected in the blank, the average amount
detected in the sample, and the range detected in the sample are provided on
Table 12.

Based on the results, the concentrations of metals present in the blank were
greater than or equal to the average concentrations found in the samples and
it is thought that these metals are present due to media contamination
introduced in the manufacturing environment. It is unlikely that the on-site
waste locations are contributing detectable airborne concentrations of the
targeted metals, with the exception of aluminwn. However, it is not possible
to distinguish whether the aluminwn detected is a function of the waste
material or the native soils.

Aluminum was detected in the sample collected at the central, on-site location
and was not detected at any ofthe other samples nor in the blank. Based upon
the analytical results, the site was contributing 2.6 IJ-g/m3 of airborne
aluminwn to the central, on-site sampling location on the day of sampling.

5.5. Cistern and pumphouse sampling results

Water and sediment samples were collected from the cistern in conjunction
with water sampling of the east and west pwnphouses during the third and
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5. Laboratory results

fourth sampling events completed in June 1992 and August 1992,
respectively. It should be noted that the water elevation in the cistern was
closer to the ground surface in the second round of sampling than it was during
the first round. During sampling of the cistern sediment, the DEC noted the
presence ofmetal chips and a green sheen. Results of the VOC and inorganic
analyses for the cistern sediment are show on Tables 9A and 9B, respectively.
Results of analyses for water samples collected from the cistern and east and
west pumphouses are included in Tables 8A and 8B. Samples were submitted
to NYTEST Environmental, Inc. for analyses of second round ground water
parameters including: VOCs included under USEPA Method 624, hexavalent
chromiUlll, chromiUlll, cadmium, iron lead, mercury, nickel, sodium, zinc,
chloride, fluoride, and sulfate.

5.5.1. Cistern sediment inorganic analyses
Results of inorganic analyses from the cistern sediment are summarized on

Table 9B.

Cadmium was not detected in the cistern sediments analyzed during the two
rounds of sampling of the cistern except for a concentration of 5.8 mg/kg in
the second round blind duplicate.

Chromium concentrations of the sediment in the cistern ranged from 2,410
ppm to 1,170 ppm. These values exceed the upper level for naturally
occurring soils in New York State.

Hexavalent chromium was detected in the sample collected in August 1992 at
a estimated concentration of0.86 ppm. No guidelines were found on levels of
hexavalent chromium. Hexavalent chromium was not detected in the soil
samples analyzed during the first round sampling of the cistern.

The iron concentrations detected during both sampling rounds (29,700 ppm)
were slightly above the upper limit for naturally occurring soils.

Lead concentrations ranged from 722 ppm in June 1992 to 412 ppm in August
1992. Concentrations of lead were elevated with respect to naturally occurring
New York soils.

Samples analyzed for mercury revealed estimated concentrations of 0.52 ppm
for June 1992 and 0.27 ppm in August 1992. Concentrations in the cistern
samples exceeded the upper limit of 0.6 ppm for native New York soils.

-
-

October 15, 1996
CMG:en\div8\3057032\SJPI8\9cmgriad.wpd

53 O'Brien & Gere Engineers, Inc.



Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

Nickel concentrations for the two sampling rounds were 70 ppm and 62.9
ppm. These concentrations exceed the 25 ppm upper limit for naturally
occurring New York soils.

Estimated sodiwn concentrations for the two sampling rounds were 778 ppm
and 540 ppm, respectively. These concentrations are within the range
expected for New York soils.

Zinc was detected at estimated concentrations of 3,110 ppm and 2,510 ppm
for the June and August 1992 sampling events, respectively. Zinc
concentrations exceeded the upper limit of60 ppm for naturally occurring New
York soils.

Concentrations of fluoride were below the range typically found in naturally
occurring New York soils. Estimated concentrations in June and August 1992
were 0.56 ppm and 0.44 ppm, respectively.

The chloride concentration observed during the June 1992 sampling event was
2,940 ppm, while a concentration of 61 ppm was observed in August 1992.
The chloride concentration observed during the June 1992 sampling event was
elevated with respect to typical New York soils.

5.5.2. Cistern sediment volatile analyses
Volatile analyses of cistern sediment samples during the June and August
1992 sampling events detected five parameters; however, only chlorobenzene
was detected in both rounds. Results of sediment analyses for VOCs are
presented on Table 9A.

Chlorobenzene was detected in the sediment samples at concentrations of 5J
ppb and 1300 ppb for the first and second rounds, respectively. Xylene (total)
was only detected in the second round sample at a concentration of 340 ppb.
Toluene was detected during the second round of sampling at an estimated
concentrations of 13 ppb. Ethylbenzene was also detected only in the second
round with an estimated concentration of 39 ppb. Freon 113 was detected in
the sample collected during the ftrst round of sampling. Freon 113 was also
detected in several ground water samples collected on this date, and its
presence is attributed to laboratory contamination or the introduction of freon
113 to samples during collection.
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5. Laboratory results

In addition, several unknown tentatively identified compounds (TICs) were
identified in the cistern sample and associated blind duplicate. During the
June 1992 sampling event, estimated concentrations of the TICs in the cistern
sample, and the blind duplicate totaled 0.075 ppm and 0.369 ppm,
respectively. During the August 1992 sampling event, estimated
concentrations in the cistern and blind duplicate samples were 70.7 ppm and
31.0 ppm, respectively.

5.5.3. Cistern and pumphouses water inorganic analyses
Water samples from the cistern and the east and west pumphouses collected
on June 3, 1992 and August 10, 1992 were analyzed for an amended TCL
metals list. Results for these analyses are summarized on Table 8B. Because
the sample from the cistern had a turbidity above 50 NTUon June 3, 1992, a
filtered sample was also submitted to NYTEST Environmental Laboratories
for soluble analyses.

Samples from the pumphouses had turbidities below 50 NTU on both
sampling dates. Only the sodium concentration in June 1992 exceeded the
ground water standard in the east pumphouse with a concentration of21,400
ppb.

Cadmium was not detected in any of these samples submitted for analyses.

Only the unfiltered sample collected from the cistern in June 1992 exceeded
the NYS Class GA ground water quality standard of 50 ppb for chromium
with a concentration of214 ppb. Chromium was not detected in either the east
or west pumphouse samples.

No detectable concentrations of hexavalent chromium were found in the
cistern or either of the pumphouse samples. However, hexavalent chromium
was detected in the NYSDEC split sample collected during the fIrst sampling
round (June 1992) at a concentration of 131 ppb.

Iron concentrations ranged from 4,930 ppb in the unfiltered cistern sample to
63.7 ppb in the west pumphouse sample. Both the total and soluble samples
collected from the cistern in June 1992 exceeded the NYS Class GA ground
water quality standard of300 ppb with concentrations ranging from 74.4 ppb
to 4,930 ppb. The iron concentration detected in the west pumphouse sample
in August 1992 (935 ppb) also exceeded the ground water standard.
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Lead was detected only in the unfiltered cistern sample collected in June 1992
at a concentration of77.8 ppb. This single sample exceeded the NYS Class
GA ground water quality standard of 25 ppb for lead.

Mercury and nickel were not detected in any of the samples submitted for
analyses.

Sodium concentrations ranged from 21,400 ppb in the east purnphouse sample
in June 1992 to 2,350 ppb in the unfiltered cistern sample in June 1992. Only
the sample from the east pumphouse collected in June 1992 exceeded the NYS
Class GA ground water standard of 20,000 ppb.

Zinc concentrations during the two rounds of sampling ranged from 673 ppb
in the unfiltered cistern sample in June 1992 to 48.6 ppb in the filtered sample
in June 1992. t The unfiltered sample obtained from the cistern in June 1992
and the soluble sample from the cistern in August 1992 exceeded the NYS
Class GA ground water standard of 300 ppb for zinc.

Sulfate was detected in the east and west purnphouses samples at
concentrations ranging from 34,000 ppb in the west purnphouse sample in
June 1992 to 16,000 ppb in the east purnphouse sample in August 1992.
Samples contained sulfate at concentrations that were below the NYS Class
GA standard of 250,000 ppb.

Fluoride was detected at concentrations ranging from 70 ppb in the filtered
cistern sample in June 1992 to 270 ppb in the west purnphouse sample in June
1992.

Chloride was detected in the unfiltered cistern sample and the east and west
pumphouse samples at concentrations ranging from 2,000 ppb in the unfiltered
cistern sample in June 1992 to 16,000 ppb in the east purnphouse sample.
None of the samples exceeded the NYS Class GA ground water quality
standard of 250,000 ppb.

5.5.4. Cistern and pumphouses water volatile analyses
Freon 1I3 was the only detected VOC in the cistern and purnphouse water

samples. (Table 8A). Freon 113 was detected in the cistern and west
purnphouse samples collected in June 1992 at estimated concentrations of 5
ppb. Freon 1I3 was also detected in several ground water samples collected
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5. Laboratory results

on this date, and its presence is attributed to laboratory contamination or
introduction to samples during collection.

-
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6.Results discussion

6. Results discussion

6.1. Impoundment boring samples

The predominant chemical constituents found within the samples collected
from the impoundment borings were inorganic parameters. A comparison of
the settled solids collected from the two former impoundments revealed that
the eastern impoundment settled solids contained a greater number of
inorganic parameters with greater concentrations than the western
impoundment settled solids. The eastern impoundment settled solids
contained calciwn., chromium, copper, cyanide, iron, lead, magnesium, nickel,
zinc, sulfate, and chloride at concentrations which were elevated with respect
to typical values for NYS soils. Settled solids obtained from the western
impoundment also contained chromium, copper, magnesium, and chloride;
however the concentrations were not as elevated as the eastern impoundment.
Concentrations of aluminum were elevated in the western impoundment.

There is no apparent correlation between the color and depth of the
impoundment settled solids sample and the number of inorganic parameters
detected. However, in each impoundment, the fine-grained (settled solids and
clay) samples contained a greater number of inorganic parameters with
elevated concentrations than the coarse-grained (sand) samples. This
correlation may reflect the contrasts between fme-grained and coarse-grained
soils or the heterogeneous deposition ofthe settled solids rather than the nature
ofthe impoundment settled solids. Based on the TCLP data, the settled solids
are not a characteristic hazardous waste as defmed by 40 CFR Part 261.

VOCs were only detected in the settled solids in a portion of the eastern
impoundment. No semivolatile organic compounds were detected in the
impoundment settled solids samples. The correlations with respect to grain
size were not observed within the samples analyzed for volatile organics.

-
-
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Historical site information suggests that, although the two impoundments were
connected, they were fed by separate pipes from different portions of the
facility. The separate sources of the waste streams may explain why the two
impoundments contain settled solids of different characteristics. The vertical
extent ofthe settled solids was identified in both impoundments. The vertical
thickness of the settled solids based on physical observation of split spoon
samples ranged from 2 ft to 8 ft within an interval of 2 ft to 13 ft beneath the
surface.

6.2. Surface soil samples

-
-

-

The surface soil samples, with the exception of sample S-l, indicated that
organic or inorganic parameter concentrations are not elevated with respect to
typical soil concentrations for New York State. Some inorganic constituents
such as aluminum, iron and potassium are elevated with respect to the two site
background surface soil samples. These elevated concentrations, with respect
to site background, are believed to reflect the fact that the background soils
were sandy, while the other surface soil samples were collected from fmer
grained soils with more decayed vegetative material. Surface soil sample S-l
contained an elevated concentration of total chromium. This sample was -
collected on the wall of the drainage ditch which forms the boundary between
the Alcan site and the Sigismondi Landfill site to the east. This sample may
contain an elevated level of chromium due to past impoundment overflows.
The reported concentration of total chromium in S-l (268 ppm) exceeds the
upper limit for chromium in New York soils.

-
6.3. Shallow ground water

The shallow ground water elevation data suggests that a mound of ground
water is present in the area of the former impoundment (Figure 16). The
ground water elevation data (Table I) indicates that the shallow zone of
saturation adjacent to and under the buildings is thin to non-existent. The
general lack of water in the wells adjacent to the building supports this
hypothesis. The principle source of water in the shallow saturated zone is
recharge from precipitation. The impoundment area is covered with sand
while buildings and pavement cover the remainder of the southern portion of

-
-
-

-
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6.Results discussion

the site. Therefore a mound would be expected to develop where the sand
cover allows infiltration. Little to no recharge in the covered areas of the site
would result in a thin to non-existent shallow ground water zone. This mound
and corresponding low water adjacent to the buildings indicates that wells B-9,
B-IO, and B-13 are located hydraulic downgradient of the surface
impoundments.

The ground water elevation data suggest that shallow wells B-1 S and B-2S are
upgradient of the former surface impoundments. Although B-2S is located
close to the eastern impoundment, ground water quality does not appear to be
significantly altered by the impoundment settled solids. The VOC data from
the four rounds ofsampling did not demonstrate consistent patterns of ground
water contamination. A variety of organic compounds were detected in the
sampling rounds. Most of the concentrations were below the method detection
limits. Five parameters were detected at concentrations which exceeded the
method detection limits (methylene chloride, acetone, toluene, total 1,2­
dichloroethene, and trichloroethene). Both acetone and methylene chloride are
common laboratory solvents and often laboratory contaminants. Toluene was
detected in wells B-1 S, B-6, and B-2S, which would suggest that the
impoundment may be contributing traces of toluene to the shallow system.
Totall,2-dichloroethene and trichloroethene were only detected in monitoring
well B-3S during the frrst round of ground water sampling. Although these
contaminants were not detected during the second round of ground water
sampling, except toluene at I ppb (estimated) in well B-2S and 2 ppb
(estimated) in well B-6, the presence of the same VOCs in the nearby
impoundment settled solids suggests that the eastern impoundment is the likely
source of these volatile organics in the shallow ground water.

Inorganic parameters detected in the shallow ground water suggest that the
impoundment settled solids are influencing the shallow ground water
chemistry. Evaluation of sample results suggests that aluminum, arsenic,
chromium, hexavalent chromium, copper, iron, lead, mercury, sodium,
vanadium, zinc, and sulfate are elevated downgradient of the former
impoundments. These parameters occur in the impoundment settled solids,
although the concentrations in the settled solids for some parameters such as
arsenic, hexavalent chromium, sodium, vanadium, and sulfate are within the
range for uncontaminated New York soils. Inorganic parameters which were
detected at soluble concentrations which exceeded NYS Class GA standards
or guidance values included chromium, hexavalent chromium, rron,
manganese, sodium, fluoride and chloride.

The ground water in monitoring wells B-3S and B-6 has been affected the
greatest by inorganic constituents. Iron and sodium were the only dissolved
inorganic parameters which were consistently identified in the four sampling

-
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rooods. It appears that inorganic results may be a product of differing zones
ofsaturation during periods ofhigh and low precipitation. As noted in the site
hydrogeology section (4.02), ground water during periods of precipitation
appears to migrate off-site through the silty sand layer, and does not come in
direct contact with the impoundment materials.

Concentrations of inorganic parameters were generally higher and more
variable in ground water samples which were turbid (greater than 50 NTU).
These higher and more variable concentrations are likely due to the presence
of fmer grained sediment in the samples.

6.4. Deep ground water

The ground water elevation data indicate that monitoring wells B-ID, B-2D,
and B-12D are located upgradient of the former impoundments. Monitoring
wells B-3D, B-4D and B-5D are downgradient of the former impoundments.

VOCs were detected in each of the deep monitoring wells. Most of the
detections occurred during the fIrst ground water sampling event and were
below the method detection limits. Acetone and methylene chloride were
detected sporadically in the deep ground water. There does not appear to be
any replication of the results or a pattern of occurrence. Therefore, as
discussed above, the presence of acetone and methylene chloride in the
samples probably reflects laboratory contamination. Hexane, which was used
for equipment decontamination, was detected in the second round of sampling.
The presence of hexane is probably due to the incomplete rinsing of the
decontaminated equipment. The other volatile organic parameters detected
were I, I, I-trichloroethane and trichloroethene. Trichloroethene was not
detected in the newly installed upgradient monitoring well B-12D, which
suggests that the source of the B-1D volatile organics is on-site or to the west
of the site. However, since trichloroethene was not detected in wells B-4D or
B-5D, which are downgradient of B-ID, it is likely that the presence of
trichloroethene at B-ID is a localized occurrence.

The following inorganic parameters were detected in soluble concentrations
which exceeded the New York State Class GA ground water standards:
chromium, hexavalent chromium, iron, and sodium. Both iron and sodium
concentrations exceeded the Class GA standards in the upgradient monitoring

-
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6.Resu/ts discussion

wells. Soluble iron concentrations do not show an increase from the
upgradient ground water to the downgradient ground water. Therefore, with
respect to iron, the deep ground water has not been impacted by the site.
Soluble sodium concentrations are higher in some of the downgradient wells;
however the higher concentrations may reflect natural variations since the
upgradient concentrations exceed the Class GA standards by about six times.
Chromium and hexavalent chromium were detected in upgradient monitoring
well B-2D and in downgradient wells B-3D and B-5D. Chromium
concentrations in B-3D exceeded the Class GA standard, while the B-5D
concentrations were equal to or lower than the upgradient concentration. The
inorganic ground water quality results indicated that monitoring well B-3D has
been impacted. The ground water at B-3D not only contains elevated
chromium and hexavalent chromium, but it also has the highest sulfate and
lowest iron concentrations of the deep monitoring wells on the site. None of
the shallow monitoring wells at the Alcan site detected concentrations of
sulfate as high as well B-3D. Furthermore, a deep ground water seep, located
near the bottom of the ravine to the north of the site, which issues from the
oottom oflandfill material, appears to have a sulfur odor and shows evidence
ofreducing conditions. This information suggests that off-site sources could
also be contributing to deep ground water contamination on the Jarl site.

The presence ofchromium and hexavalent chromium in wells B-3D and B·5D
suggests that the shallow ground water zone on the Jarl site could be a
potential contributor to the deep ground water contamination.

6.5. Cistern and pumphouse samples

Results of the two rounds of sampling of the cistern and the east and west
pumphouses show exceedances of NYS Class GA ground water quality
standards within the cistern and within the east pumphouse. Cistern sediment
contains levels ofmetals above the range typically occurring within the native
soils ofNew York State.

The unfiltered water samples collected from the cistern in June 1992 exceeded
NYS Class GA ground water quality standards for chromium, iron, lead and
zinc. Filtered samples exceeded the standard only for iron (both sampling
rounds) and zinc (second round in August 1992).

Cistern sediments contained a low concentration of freon 113, most likely
attributed to laooratory contamination. Concentrations of chlorobenzene and

-
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hexane were detected. The data indicate that the cistern is not hydraulically
connected to the ground water system, since water levels within the cistern
remained elevated above the ground water table after the pump was shut off.
The cistern water levels do not coincide with shallow ground water levels at
nearby monitoring well B-2S. Rather the water level within the cistern
appears to be related to the rates ofprecipitation and runoff from the building
roof. Furthermore, probing with a steel rod at the time of the fIrst round
sampling event (June 1992) detennined that the bottom of the cistern is of
steel plate construction.

Water samples collected from the east and west pumphouses exceeded the
NYS Class GA ground water quality standard for sodium (east pumphollse in
June 1992) and iron (west pumphouse in August 1992). Elevated sodium is
most likely the result of road salt use. The pumphouses do not appear to be
hydraulically connect to the shallow ground water system due to the cement
block construction.

-
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7. Risk assessment

7.1. Overview

This section presents a qualitative and quantitative baseline! assessment of the
potential human health hazards which may be associated with the Alcan Jarl
Site #828005 in Pittsford, New York. This assessment was conducted in
accordance with United States Environmental Protection Agency (USEPA)
guidelines and procedures, as presented in the Risk Assessment Guidance for
Superfund, Volume I. Human Health Evaluation Manual (Part Al (USEPA
1989).

In the opinion of O'Brien & Gere Engineers, Inc., the risks calculated and
presented in this assessment are not a numerical presentation of actual risks
to humans represented by the site. The values presented are a reflection of the
methodology developed by the USEPA. Inherent in this standard methodology
for conducting risk assessments is the generation of risk values which are
designed to overestimate actual site risks by utilizing standard assumptions
and conventions. However, because they are generated by a "standardized"
procedure, the risk values are useful as a basis for comparison between
investigated sites, as well as a basis for identifying remedial objectives.

The assessment addresses potential risks associated with chemicals detected
in site ground water, soil, and air. Key conclusions of the risk assessment are
summarized as follows:

.. The total non-carcinogenic hazard index (HI) (0.004) calculated for
potential current exposures by on-site workers at the plastics facility (le.
Plastics) is within the USEPA's range of acceptability (a HI ofless than

I In a baseline exposure assessment, current and future exposures are evaluated assuming no site remediation.

-
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one). The cancer risk for potential current exposures by on-site workers at
the plastics facility could not be quantified since a toxicity value was not
available for the potential carcinogen (lead) detected in the medium of
concern (soil) for this receptor.

~ The total cancer risk calculated for potential future exposures by on-site
workers (2x I0-7

) is within the USEPA's range of acceptability. The total
non-cancer hazard index calculated for potential future exposures by on­
site workers (11.5) exceeds the USEPA's range of acceptability. The
exposure pathway posing the greatest potential risk to future on-site
workers is air. The major factors reducing the certainty in the risk
calculations (i.e., resulting in systematic overestimation of risk) are:

a) use of the 95% upper confidence limit on the current average surface
soil and subsurface impoundment settled solids concentrations in the
risk calculations; over a 25-year exposure period, it is more likely that
workers would contact concentrations at the 50% upper confidence
limit (i.e., mean concentration), resulting in lower risks than those
calculated.

-

b) assumption that subsurface impoundment settled solids will be
distributed at the site surface, and subsequently will be contacted
(currently, impoundment settled solids are situated below grade). -

c) use of a conservative air model in estimating inhalation exposures to
fugitive dust; conservative assumptions were used in the model (e.g.,
0% slope and 0% ground cover on-site).

~ The total cancer risks calculated for potential future ground water
exposures by off-site residents using ground water for potable uses (adult:
Ix10-6, child: 8xlO-7

) are within the USEPA's range of acceptability. The
total non-cancer hazard index calculated for an adult (1.3) exceeds the
USEPA's range of acceptability, while the total non-cancer hazard index
calculated for a child (0.8) is within the USEPA's range of acceptability.
The major factors reducing the certainty in the risk calculations (i.e.,
resulting in systematic overestimation of risk) are:

a) the assumption that ground water concentrations detected in on-site
wells are site-related and are not influenced by the adjacent Sigismondi
Landfill. However, it should be noted that it is believed that the
Landfill has impacted the ground water quality in the deep aquifer at

-
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7.2. Scope of the assessment

7.Risk assessment

the site and therefore this hazard index would not be applicable to the
Alcan site (see Section 6.04).

b) use of unfiltered ground water data (in compliance with NYSDEC
guidelines); unfiltered ground water quality data does not represent the
ground water quality which potential ground water users may contact.

c) use of the 95% upper confidence limit on the current average ground
water concentrations in the risk calculations; over the exposure period,
it is more likely that residents would contact concentrations at the 50%
upper confidence limit (i.e., mean concentration), resulting in lower
risks than those calculated.

d) assumption that current ground water concentrations will be present in
future off-site wells (and will not undergo dilution, degradation, or
adsorption).

Risk assessment is a method used to evaluate the potential health risks which
may be associated with chemical residues present at a site. There are a number
ofpossible approaches to risk assessment: risks may be analyzed qualitatively
(to identify potential exposure scenarios), quantitatively (to evaluate their
magnitude and significance), or both. The risk assessment presented herein
is a qualitative and quantitative assessment, conducted in accordance with
guidelines and procedures of the USEPA for evaluating human health risks
related to hazardous waste sites, as described in the Risk Assessment
Guidance for Superfund. Volume L Human Health Evaluation Manual (Part
A} (USEPA 1989).

Specifically, this assessment estimates potential risks associated with
exposures to chemicals detected in site soil, ground water, and air. The
assessment is based on analytical results presented in this document.

-
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7.3. Organization of the risk assessment

This risk assessment is divided into four main sections:

I) Identification of Chemicals of Potential Concern
2) Exposure Assessment
3) Toxicity Assessment
4) Risk Characterization

7.4. Data collection considerations

Representative samples were collected from environmental media potentially
affected by releases from the site. Sampling procedures and associated quality
assurance/quality control (QAlQc) criteria are presented in Section 2.

The following discussion identifies the sampled media and preliminarily
identifies potential human exposures:

• Since, historically, the impoundments have been reported to overflow,
surface soil samples were collected at on-site locations downgradient of the
impoundments. Site surface soil is accessible to on-site workers and site
trespassers.

• Since, historically, wastewaters were released to the impoundments,
subsurface settled solids samples were collected from the impoundments.
The settled solids is situated below grade, and is currently not accessible.

• Since site-related chemicals in the soil and settled solids may leach into
ground water, ground water samples were collected from on-site shallow
and deep monitoring wells. Site ground water in the deep aquifer may
migrate off-site to potable wells and be contacted by off-site residents. As
presented in Section 7.04, ground water chemistry of the deep aquifer is
believed to be affected by the adjacent Sigismondi Landfill.

• Since site-related chemicals in the surface soil may be released to site air,
air samples were collected at upwind, on-site, and downwind locations.
Site air is accessible to on-site workers and site trespassers.

-

-

-

-

-
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7.Risk assessment

• Site related chemicals present in the soils in the on-site cistern may be
occasionally contacted by on-site workers during maintenance activities.
Therefore, soil samples were collected from the on-site cistern.

Background Samples

• Background ground water samples were collected on-site from two
monitoring wells (8-1 S and B-1D) installed hydraulically upgradient of the
impoundments.

• Background surface soil samples were collected on-site from two locations
(S-9 and S-l 0) upgradient of the impoundments.

• A background air sample was collected on-site from an upwind location.

7.5. Summary of chemicals of potential concern

The list ofpotentially site-related chemicals is lengthy (see Tables 14 to 16).
Carrying all chemicals through the quantitative risk assessment would distract
from the dominant risks potentially presented by the site. Consistent with
USEPA risk assessment methodology, to reduce the number of chemicals used
in the risk assessment, chemical concentrations detected in environmental
media were compared to background concentrations. If chemicals were
detected hydraulically downgradient (or downwind) at concentrations less than
backgrOlmd, the chemical was excluded from the quantitative risk assessment.
It should be noted that background ground water quality was not completely
characterized. The Sigismondi Landfill borders the site on the east and north.
During the remedial investigation, ground water elevations and ground water
samples were not available from this area. However, preliminary NYSDEC
data suggest that the landfill is situated hydraulically upgradient from the
impoundment area, and therefore the Landfill has probably impacted the
grOlmd water quality in the deep aquifer on-site (see Section 6.04). Therefore,
it is likely that concentrations detected in one-site wells installed in the deep
aquifer are influenced by the adjacent landfill.

As a second step in reducing the number ofchemicals potentially used in the
risk assessment, detected ground water concentrations were compared to
NYSDEC Class GA Standards for drinking water, or, in their absence,
USEPA MCLs. As shown in Table 17, seven inorganics and one organic were

-
-

October 15, 1996
CMG:ers\div8\30S703215_rpts\9cmgriadwpd

69 O'Brien & Gere Engineers, Inc.



Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford. New York

excluded as chemicals of potential concern in ground water, based on
compliance with associated MCLs.

The chemicals ofpotential concern at the site are summarized in Table 18.

The following chemicals of potential concern were identified:

• 11 inorganics and eight VOCs in soil and settled solids
• 15 inorganics and five VOCs in ground water
• one inorganic in air

7.6. Exposure assessment

7.6.1. Characterization of exposure setting
The following summarizes the key aspects of the site and its surroundings:

• The site is an inactive metal finishing facility situated in Pittsford, New
York.

• Between the years 1962 and 1976, the facility utilized two surface
impoundments for wastewater retention. In 1980, the impoundments were
backfilled, graded, and seeded.

• The labor force at lC. Plastics consists ofapproximately 10 to 20 workers.
• Access to the site is not limited; therefore, trespassers may gain access to

the site.
• The site is surrounded by industrial land use; the Sigismondi Landfill (New

York State Hazardous Site #8-28-011) is present immediately to the north
and east of the site.

• Local ground water in the deep aquifer may be used as a potable supply;
however, ground water users have not been identified within 2.5 miles
downgradient of the site.

• Two to four wells are reportedly present on-site; historically, they were
used for industrial processes.

• The nearest surface water body is a tributary to the Irondequoit Creek,
located approximately 1000 feet to the north of the site.

-

...

-
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7.Risk assessment

Location of Current Populations Relative to the Site
On-site - Current on-site populations consist of workers at 1.C. Plastics
and occasional on-site trespassers. The maximum exposure period for an
on-site worker is expected to be eight hours.

Off-site - Current off-site populations consist of workers (the nearest are
immediately to the west of the site) and residents (nearest are
approximately 2000 feet to the east of the site).

Current Land Use
On-site and immediately adjacent to the site, the land use is classified
"industrial".

Future Land Use
The current site land use is classified "light industrial". Since the
surrounding land use is industrial, it is likely that the future site use will
remain industrial. Therefore, it was assumed that, in the future, the site use
will remain industrial. At that time, on-site industrial workers would be the
on-site receptors of concern. The maximum daily exposure period for a
future on-site worker is expected to be eight hours. It should be noted that
this risk assessment is a baseline risk assessment, in which risks are
assessed based on no site remediation. In the future, off-site land uses are
expected to remain the same as present.

7.6.2. Exposure pathways
An exposure pathway describes the course a chemical takes from the source
to the exposed individual. An exposure pathway analysis links the sources,
locations, and types ofenvironmental releases with population locations and
activity patterns to identify the significant pathways of human exposure.

An exposure pathway generally consists of four elements:

1) source and mechanism ofchemical release;
2) retention or transport medium;
3) point of potential human contact with the contaminated medium

(referred to as the exposure point); and
4) exposure route (e.g., ingestion) at the contact point.

Possible release sources, release mechanisms, and receiving media were
identified for past, current, and future releases (Table 19). As previously
discussed soil, surface water, sediment, ground water, air, and biota are/were

-
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potential receiving media for release sources (soil, ground water, and
sediment).

The fate and transport ofthe chemicals of potential concern were evaluated to
help link sources with cWTently contaminated media. To assess the fate of the
chemicals, information was obtained on their physical/chemical and
environmental fate properties (Table 20).

Potential exposure points were identified by identifying if and where
potentially exposed populations (Section 8.08.1) could contact the receiving
media presented in Table 19. Reasonable points of potential contact with
contaminated medium were considered to be a potential exposure point (Table
21). In general, potential exposure points were identified where the
concentration that could be encountered is the greatest.

After identifying potential exposure points, potential exposure routes were
identified based on the media contaminated and the anticipated activities at the
exposure points. Potential exposure routes are presented in Table 22.
Subsequently, complete exposure pathways were identified. A pathway was
considered to be complete if the following were present: -

• a source or chemical release from a source
• an exposure point where contact can occur
• an exposure route by which contact can occur.

Ifthese conditions were not met, the pathway was concluded to be incomplete.
As a result, the following conclusions were drawn:

Surface Soil
On-Site - Under current and future land uses, the surface soil exposure
pathway via incidental ingestion and dermal absorption was concluded to
be complete at on-site locations. Current on-site workers and trespassers,
and future on-site workers may contact chemical residues in surface soil
during outdoor activities.

Off-Site - Under current and future land uses, the surface soil exposure
pathway via incidental ingestion and dermal absorption was concluded to
be complete at off-site locations. Chemical residues in surface soil may be
transported off-site via tracking, and may be contacted by off-site workers
during outdoor activities.

-
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7.Risk assessment

Subsurface Impoundment Settled solids
Under current land use, the subsurface settled solids exposure pathway via
incidental ingestion and dermal absorption was concluded to be incom­
plete. Settled solids is situated approximately 3 feet below grade and is not
accessible to on-site workers or trespassers.

Under future industrial land use, the subsurface settled solids exposure
pathway via incidental ingestion and dermal absorption was concluded to
be complete. Under future industrial use of the site, buildings or other
structures may be constructed on the impoundments, and subsurface settled
solids may be distributed at the site surface. Subsequently, on-site workers
may contact chemical residues in settled solids during outdoor job-related
activities.

Surface Water - Under current and future land uses, the surface water
exposure pathway via incidental ingestion and dermal absorption in the
tributary to Irondequoit Creek was concluded to be complete. Chemical
residues in the on-site shallow and deep aquifer may be released to the
tributary, and subsequently be contacted by off-site residents during
outdoor play.

Sediments • Under current and future land uses, the sediment exposure
pathway via incidental ingestion and dermal absorption in the tributary to
the Irondequoit Creek was concluded to be complete. Chemical residues
in the on-site shallow and deep aquifer may be released to the tributary,
and subsequently be contacted by off-site residents during outdoor play.

Ground Water
On-Site - Under current land use, the ground water exposure pathway via
ingestion, dermal absorption, and inhalation was concluded to be
incomplete at on-site locations. Although ground water wells are
reportedly present on-site, the wells are not utilized by current on-site
workers.

Under future land use, the ground water exposure pathway via ingestion,
dermal absorption, and inhalation was concluded to be complete at on-site
locations. Under future industrial use of the site, on-site workers may
utilize on-site ground water from the deep aquifer for potable water use.
At that time, workers may contact chemical residues in site ground water.

Off-Site - For current exposures at off-site locations, the ground water
exposure pathway via ingestion, dermal absorption, and inhalation was
concluded to be incomplete. Since actively used off-site ground water
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wells were not identified within 2.5 miles downgradient of the site, an off­
site ground water receptor population was not identified.

For future exposures under current and future land uses, the ground water
exposure pathway via ingestion, dennal absorption, and inhalation was
concluded to be complete at off-site wells. In the future, off-site residents
within two miles downgradient of the site may install ground water wells
for potable uses, and may contact chemicals which have migrated from the
on-site deep aquifer.

Air
On-Site - Under current and future land uses, the air exposure pathway via
inhalation was concluded to be complete at on-site locations. Compounds
in site air may be inhaled by current on-site workers and trespassers. In the
future, chemical residues in site air may be inhaled by on-site workers.

OfJ-Site - Under current and future land uses, the air exposure pathway via
inhalation ofoff-site outdoor air was concluded to be complete. Chemicals
in site air may be transported off-site in general atmospheric circulation,
and be contacted by off-site workers.

Foodchain
Under current and future land uses, the foodchain pathway via ingestion of
on-site game animals was concluded to be complete. On-site trespassers
or off-site residents may occasionally ingest game animals (deer) which
have grazed on-site. However, it should be noted that the site does not
represent a significant habitat for wildlife.

Under current and future land uses, the foodchain pathway via ingestion of
fish from the tributary to Irondequoit Creek was concluded to be complete.
Chemical residues in the deep aquifer may be released to the tributary, and
off-site residents may ingest fish caught in the tributary.

Various complete exposure pathways were further evaluated in the
exposure assessment (Table 23). The following complete exposure
pathways were not selected for quantification:

• Ingestion and dermal contact exposures to on-site surface soil by
on-site trespassers were not selected for quantification. It is acknowl­
edged that occasional site trespassers may contact chemical residues in
site surface soil. However, soil exposures by trespassers are expected

-

-
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7.Risk assessment

to be minimal in comparison to exposures by on-site workers, and
exposures to on-site workers are quantified in this risk assessment.

~ Ingestion and dermal contact exposures to off-site soil by off-site
workers were not selected for quantification. Off-site workers may
contact site-related chemical residues in off-site soil. However,
exposures are expected to be minimal in comparison with soil
exposures by on-site workers, and exposures to on-site workers are
quantified in this risk assessment.

~ Ingestion and dennal contact exposures to surface water and sedi­
ments in the tributary to Irondequoit Creek were not quantified due
to confounding issues (as approved by the NYSDEC). Site ground
water (in the deep aquifer) flows towards the tributary. However, the
Sigismondi Landfill lies between the site and the tributary, and may be
contributing to contamination (if any) in the tributary. Therefore, site­
related concentrations in the tributary could not be determined.

~ Inhalation exposures to site air were not quantified for on-site
trespassers. Occasional site trespassers may contact chemical residues
in site air. However, exposures are expected to be minimal in
comparison with air exposures by on-site workers, and exposures to on­
site workers are quantified in this risk assessment.

~ Inhalation exposures to off-site outdoor air were not quantified for
off-site workers. Although site-related chemicals in site air may be
transported off-site, the magnitude of off-site exposures is expected to
be small due to dilution and dispersion mechanisms.

~ Ingestion exposures to game animals were not selected for
quantification. On-site trespassers and local residents may occasionally
ingest deer which have grazed on-site. However, due to the short
duration of hunting season, the limited amount of game animals
available, and the fact that the site does not represent a significant
habitat for wildlife, the magnitude ofrisk is expected to be low and was
not quantified.

~ Ingestion exposures to fish in the tributary to the Irondequoit
Creek were not selected for quantification due to confounding issues.
Local residents may occasionally ingest fish from the tributary.
However, the Sigismondi Landfill lies between the site and the
tributary, and may be contributing to contamination (if any) in the

-
-
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tributary. Therefore, site-related fish tissue concentrations could not be
detennined.

• Ingestion exposures to settled solids in the on-site cistern were not
quantified as a separate exposure route. While site-related chemicals
are present in the settled solids at the on-site cistern, the potential
expostrreS to the cistern settled solids by on-site workers is expected to
be minimal. As a conservative measure, however, the concentrations
of site-related residues detected in the cistern settled solids were
averaged into the soil exposure point concentration for an on-site
workers (see Table 25).

7.6.3. Quantification of exposure
The next step in the exposure assessment was to quantify the magnitude,
frequency, and duration of exposure for the populations and exposure
pathways selected for quantitative evaluation. First, exposure concentrations
were estimated; then pathway-specific intakes were quantified. For this
exposure assessment, intake variable values for a given pathway were selected
so that the combination of all intake variables resulted in an estimate of the
"reasonable maximum exposure" for that pathway.

The concentration terms in the intake equations are the average concentrations
contacted at the exposure point over the exposure period. When estimating
exposure concentrations, the objective was to provide a conservative estimate
of the average concentration. Consistent with the approach specified in the
USEPA guidance document, for each chemical of potential concern, the 95%
upper confidence limit on the arithmetic mean chemical concentration was
used. Exposures will be overestimated using this approach; it is assumed that
the calculated exposure concentrations are present site-wide, and that
exposures occur consistently at those concentrations. This assumption is
unrealistic and inconsistent with actual site data (see distribution ofdetected
concentrations in Tables 24 to 27).

The calculated exposure concentrations for each matrix are presented in
Tables 24 to 27. Briefly, exposure concentrations were calculated as follows:

Surface Soil- For current land use exposures to on-site workers, surface
soil exposure concentrations were derived from the 95% upper confidence
limit on the average chemical concentrations detected in the surface soil

-

-
-

-
-
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7.Risk assessment

samples (0 to 12-inch interval) collected from the site. Calculated
exposure concentrations are presented in Table 24.

For future land use exposures to on-site workers, surface soil and settled
solids exposure concentrations were derived from the 95% upper
confidence limit on the average chemical concentrations detected in site
surface soil and settled solids (in the future, settled solids may be dispersed
at the site surface). Calculated exposure concentrations are presented in
Table 25.

Ground Water - For future exposures to hypothetical off-site residents and
future on-site workers using potable wells, ground water exposure
concentrations were based on the 95% upper confidence limit on the
current average concentrations detected in unfiltered ground water samples
collected from on-site monitoring wells installed in the deep aquifer.
Acetone, methylene chloride, and trichloroethene were detected in on-site
deep ground water wells. Acetone and methylene chloride were detected
in more than one well on-site, which indicates that these chemicals may be
relatively widely distributed at the site. Therefore, acetone and methylene
chloride were used as indicator parameters for off-site residents.
Trichloroethylene, however, was detected in only one on-site monitoring
well (B-ID), and was not detected in other on-site deep monitoring wells
hydraulically downgradient of B-ID. This implies that TCE residues
detected in B-1 are confined to on-site ground water and have not migrated
off-site. Therefore, TCE was not used as an indicator parameter for off­
site residents, but was used as an indicator parameter for future on-site
workers. It should be noted that the ground water concentrations are likely
affected by the adjacent landfill, and therefore may not be site-related.

Ground water quality in monitoring wells installed in the shallow aquifer
were not used in the exposure concentration calculations since the shallow
aquifer is not suitable for development on-site due to its low yield. In
addition, the shallow aquifer is not present off-site (it releases to the ravine
along the northern site boundary). Calculated exposure concentrations are
presented in Table 26.

Air - For current exposures to on-site workers, air exposure concentrations
were based on the 95% upper confidence limit on the current average
concentrations detected in site air. Calculated exposure concentrations are
presented in Table 27.

For future exposures to on-site workers, air exposure concentrations were
modeled based on the 95% upper confidence limit on the average chemical
concentrations detected in site surface soil and settled solids (in the future,

-
-
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settled solids may be distributed at the site surface). Supporting
documentation for the modeled air concentrations is presented in Appendix
I.

The exposure point concentration of each chemical of potential concern
was used to calculate chemical intakes. Intakes were calculated for each
receptor for each complete exposure route selected for quantification.

Assumptions - The following is a summary of the assumptions used in the
health risk calculations. Most of the assumption values are default values
specified in USEPA guidance documents, designed to overestimate actual
exposures. The tenn "reasonable maximum exposure" is used in the
guidance document in reference to the type of exposure evaluated through
the use of these assumptions. However, it should be noted that the
exposures evaluated are not considered by O'Brien & Gere Engineers, Inc.
to be "reasonable" due to numerous upper-bound assumptions used in each
exposure calculation (eg., upper-bound exposure concentration, upper­
bound ingestion rate, and upper-bound exposure duration are used in the
same calculation). As such, they are likely to overestimate the magnitude
ofpotential exposures.

Soil - Under the current and future land use scenarios considered, current
and future on-site workers may contact chemicals ofpotential concern in
site soil during occasional outdoor job-related activities. Soil may be
contacted via incidental ingestion or dennal contact.

Intakes from incidental ingestion of chemicals in soil were calculated
(Table 28). Intakes were calculated for current and future on-site industrial
workers. Ingestion exposures were assumed to occur as a result of inadver­
tently ingesting soil/dust from hands during eating or smoking following
outdoor job-related activities. The following assumptions were used in the
intake calculations:

• Soil exposure concentrations were based on the 95% upper confidence
limit on the current average soil concentrations detected in site surface
soil (for current worker; see Table 24) or in site surface soil and
subsurface settled solids (for future worker; see Table 25)

• An ingestion rate of 50 milligrams (mg) soil/day (USEPA 1991a)
• 100% of the soil ingested is contaminated
• An exposure frequency of 250 days/year (USEPA 1991a)
• An exposure duration of 25 years (based on a 25-year tenn of

employment at the site)(USEPA 1991a)

-

-
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7.Risk assessment

• An average body weight of70 kg (USEPA 1989, p. 6-40)
• To evaluate non-carcinogenic health effects associated with long-tenn

exposure, intakes were averaged over a 25-year period. To estimate
carcinogenic effects, intakes were averaged over a 70-year lifetime
(USEPA 1989, p. 6-40).

Intakes from dennal contact with chemicals in soil were calculated for
current and future on-site workers (Tables 28 and 29). Dennal absorption
exposures were asswned to occur as a result of hand and arm contact with
soiVdust during occasional outdoor job-related activities. The following
asswnptions were used in the intake calculations:

• Soil exposure concentrations were based on the 95% upper confidence
limit on the current average soil concentrations detected in site surface
soil (for current worker; Table 24) or in site surface soil and subsurface
settled solids (for future worker; Table 25)

• An average skin surface area of3120 cm2 (arms and hands; USEPA
1989, p. 6-41)

• A soil to skin adherence factor of0.51 mg soiVcm2 skin (Hawley 1985)
• Skin absorption factors of 1 percent (for all inorganics except lead;

Ryan 1987),0.06% (lead; Moore et al. 1980), and 25 percent (volatile
organics; Ryan 1987)

• An exposure frequency of 250 days/year (USEPA 1991 a)
• An exposure duration of 25 years (based on a 25-year tenn of

employment at the site)(USEPA 1991a)
• An average body weight of 70 kg (USEPA 1989, p. 6-40)
• To evaluate non-carcinogenic health effects associated with long-tenn

exposure, intakes were averaged over a period of 25 years. To estimate
carcinogenic effects, intakes were averaged over a 70-year lifetime
(USEPA 1989, p. 6-40).

Ground Water - Under the future land use scenario considered, chemicals
ofpotential concern in the deep aquifer may be contacted by hypothetical
off-site residents or on-site workers utilizing ground water wells for
potable uses. Off-site residents may be exposed to chemicals of potential
concern by ingestion of ground water used as drinking water, dennal
contact with ground water, and inhalation of ground water vapors during
showering, cooking, or washing. On-site workers may be exposed to
chemicals ofpotential concern by ingestion of ground water, although it is
unlikely that on-site ground water would be used for potable water since
public water currently serves the facility.

Intakes from ingestion of ground water used as drinking water (and
beverages made using drinking water) were calculated for off-site residents

-
-
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(children ages 1-6 and adults) and on-site workers (Table 30). The
following assumptions were used in the intake calculations:

~ Ground water concentrations were based on the 95% upper confidence
limit on the current average unfiltered ground water concentrations
detected in on-site monitoring wells installed in the deep aquifer2 (Table
26); it should be noted that these concentrations may be due to the
presence of the adjacent landfill.

~ Ingestion rates of I liter/day (child resident ages 1-6 and on-site
worker) and 2 liters/day (adult resident; USEPA 1991a)

~ Exposure frequencies of350 days/year (child and adult residents); and
250 days/year (on-site worker)(USEPA 1991a)

~ Exposure durations ofsix years (child ages 1-6),30 years (adult, based
on a reasonable worst-case length of residence at a single dwelling),
(USEPA 1991a)

~ Average body weights of 15 kg (child ages 1-6; USEPA 1991a) and 70
kg (adult and worker; USEPA 1989, p. 6-40)

~ To evaluate non-carcinogenic health effects associated with long-term
exposure, intakes were averaged over periods of six years (child ages
1-6),30 years (adult), and 25 years (worker). To estimate carcinogenic
effects, intakes were averaged over a 70-year lifetime (USEPA 1989,
p.6-40).

Intakes from dermal contact with ground water during household use
(showering and bathing) were calculated for off-site residents (children and
adults) (Table 31). The following assumptions were used in the intake
calculations:

~ Ground water concentrations were based on the 95% upper confidence
limit on the current average unfiltered ground water concentrations
detected in on-site monitoring wells installed in the deep aquifer (Table
26); it should be noted that these concentrations may be due to the
presence of the adjacent landfill.

~ Skin surface areas of7200 cm2 (child ages 1-6: whole body) and 18150
cm2 (adult: whole body) (USEPA 1989, p. 6-37).

~ Chemical-specific dermal permeability constants, when available; due
to the lack ofchemical-specific dermal permeability constants for many

2 Trichloroethene was detected in one on-site monitoring well (B-ID). However, as discussed in Section
7.06.03 it is highly unlikely that the detected TCE residues have migrated to off-site locations. Therefore,
trichloroethene was not included as an off-site ground water chemical of concern.

-
-
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7.Risk assessment

chemicals of potential concern in ground water, the penneability
constant for water was used for most chemicals (USEPA 1988, p. 126).

• An average exposure time of0.117 hours (7 minutes) per day (USEPA
1989, p. 6-44).

• An exposure frequency of350 days/year (USEPA 1991a).
• Exposure durations of six years (child ages 1-6) and 30 years (adult,

based on a reasonable worst-case length of residence at a single
dwelling; USEPA 1989, p. 6-40).

• Average body weights of 15 kg (child ages 1-6; USEPA 1991a) and 70
kg (adult; USEPA 1989, p. 6-40).

• To evaluate non-carcinogenic health effects associated with long-term
exposure, intakes were averaged over periods of six years (child ages
1-6) and 30 years (adult). To estimate carcinogenic effects, intakes
were averaged over a 70-year lifetime (USEPA 1989, p. 6-40).

Inhalation exposures were quantified for off-site residents (children and
adults) utilizing ground water wells (Table 32). Exposures were assumed
to occur as a result of inhaling contaminants transferred to the air during
showering.

The following assumptions were used in the intake calculation:

• Air concentrations were calculated using the following equation:

CA = (CW x FR x En
RV

Where:

CW = chemical concentration in water (mgIL)
FR = flow rate of water during the shower (Llminute)
ET = exposure time (minutes)
RV = room volume (m3

)

The average flow of water during a typical shower is approximately 8
gallons per minute (or 3.028 Llminute), and the average shower duration
is 7 minutes (USEPA 1989). It was assumed that the room volume is 20
m3

.

• It was assumed that all of the VOCs in the water are volatiled during
the shower event.

• An inhalation rate of 0.6 m3 (USEPA 1989)
• An exposure time of 0.117 hours/day (USEPA 1989)

-
-
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• An exposure frequency of350 days/year (USEPA 1991a) _
• Exposure durations of 6 years (child ages 1-6) and 30 years (adult;

USEPA 1991a)
• Body weights of 15 kg (child) and 70 kg (adult) (USEPA 1991a)
• To evaluate non-carcinogenic health effects associated with long-term

exposure, intakes were averaged over periods of six years (child) and
30 years (adult). To estimate carcinogenic effects, intakes were
averaged over a 70-year lifetime (USEPA 1989, p. 6-40).

Air - Under the current land use scenario considered, current on-site
workers may inhale chemicals of potential concern in site air. In addition,
under the future land use scenario considered, future on-site workers may
inhale inorganic chemicals emitted to the air via fugitive dust generation.
Intakes from inhalation of site air were calculated (Table 32). The
following assumptions were used in the intake calculations:

• Air concentrations were based on the 95% upper confidence limit on
the average concentrations detected in site air (current worker - Table
27), or were modeled based on the 95% upper confidence limit on the
current average surface soil and subsurface settled solids concentrations
detected on-site (Appendix I).

• An inhalation rate of2.5 m3/hour (USEPA I99Ia)
• An exposure time of 8 hours/day (USEPA 1991a)
• An exposure frequency of250 days/year (USEPA 1991a)
• An exposure duration of 25 years (USEPA 1991a)
• An average body weight of 70 kg (USEPA 1989, p. 6-40)
• To evaluate non-carcinogenic health effects associated with long-term

exposure, intakes were averaged over a period of 25 years; to estimate
carcinogenic effects, intakes were averaged over a 70-year lifetime
(USEPA 1989, p. 6-40).

7.6.4. Summary of exposure assessment
The reasonable maximum exposure (RME) at the site reflects the RME for a
pathway as well as the RME across pathways. Populations of concern (on-site
workers and off-site child and adult residents) may be exposed to chemicals
from several exposure routes. Intakes associated with the following exposure
pathways were summed for the indicated populations:

• On-site worker (current) - ingestion and dermal contact with site soil;
inhalation of site air

-
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7.Risk assessment

• On-site worker (future) - ingestion and dermal contact with site soil;
inhalation of site air; ingestion of site ground water

• Child resident (off-site) - Ingestion, dermal contact, and inhalation of
ground water

• Adult resident (off-site) - Ingestion, dermal contact, and inhalation of
ground water

Identification of Uncertainties
Based on the sources and degree of uncertainty associated with estimates
of exposure, it is possible to evaluate whether the exposure estimates are
the maximum exposures that can be reasonably expected to occur. Tabular
summaries of the values used to estimate soil, ground water, and air
exposures are presented in Tables 33 to 35. The tables include the range
ofpossible values for the parameters affecting intake, the midpoint ofeach
range, and the values used to estimate exposures. In addition, a brief
description of the selection rationale is included.

The major assumptions of the exposure assessment are summarized in
Table 36. In addition, the degree to which each assumption is expected to
affect the exposure calculations is presented. As shown, sources of
uncertainty include the monitoring data, the exposure concentrations, and
values of the intake variables used to calculate intake.

7.7. Toxicity assessment

Toxicity assessment is accomplished in two steps: hazard identification and
dose-response assessment. Hazard identification is the process of determining
whether exposure to an agent can cause an increase in the incidence of a

. particular adverse health effect, and whether the adverse health effect is likely
to occur in humans. Hazard identification involves characterizing the nature
and strength of the evidence of causation.

The dose-response evaluation is the process of quantitatively evaluating the
toxicity information and characterizing the relationship between the dose
received and the incidence ofadverse health effects in the exposed population.
From this quantitative dose-response relationship, toxicity values (e.g.,
reference doses [RIDs]) are derived that can be used to estimate the potential
for adverse effects as a function of human exposure to the agent.

-
-
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7.7.1. Non-carcinogenic effects
Consistent with USEPA methodology for conducting risk assessments, the
following sources were consulted for toxicity information for non-carcinogenic
effects: Integrated Risk Information System (IRIS) (USEPA 1991b), Health
Effects Assessment Summary Tables (HEAST) (USEPA 1991c), and the
USEPA Environmental Criteria and Assessment Office (ECAO) (1990).
Chronic RIDs were identified for evaluating potential non-carcinogenic effects
associated with exposure periods between seven years and a lifetime (i.e.,
those to workers and adult residents). Subchronic RIDs were identified to
evaluate exposure periods between two weeks and seven years (i.e., those to
child residents).

Summaries oftoxicity values (RIDs) for potential non-carcinogenic effects are
presented in Tables 37 to 39. It should be noted that there are varying degrees
ofuncertainty associated with RIDs; RIDs for human health effects are often
extrapolated from animal studies, extrapolated from acute to chronic
exposures, and extrapolated outside the range of exposure studied.
Consequently, RIDs are very conservative values designed to be protective of
the most sensitive individuals within human populations.

7.7.2. Carcinogenic effects
Consistent with USEPA methodology, IRIS and HEAST were consulted for
toxicity information for carcinogenic effects (slope factors) of chemicals of
potential concern. Slope factors for probablelknown carcinogens are presented
in Table 40. Slope factors are used in evaluating potential carcinogenic effects
associated with exposure to potential carcinogens having an USEPA weight­
of-evidence classification ofA, B, or C. The slope factor is described by the
USEPA as an upper-bound estimate of the probability of a response per unit
intake of a chemical over a lifetime. The slope factor is used to estimate an
upper-bound lifetime probability ofan individual developing cancer as a result
ofexposure to a particular level of a potential carcinogen.

It should be noted that there are also varying degrees of uncertainty associated
with slope factors; slope factors for human health effects are extrapolated
from animal studies, and/or extrapolated from acute to chronic exposures. The
slope factors are often extrapolated outside the range of exposures studied,
and, therefore, there is no demonstrated basis supporting the probabilities of
cancer incidence at those levels. Therefore, for these reasons and others,
calculated risks are not representative of actual site risks, but are theoretical
approximations of the upper-bound lifetime probability of developing cancer
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7.Risk assessment

as a result of exposure, and are designed to overestimate the actual
probabilities of cancer.

7.7.3. Unavailable toxicity values
USEPA-promulgated toxicity values were unavailable for some of the
chemicals detected in site media (see Tables 37 to 40).

7.7.4. Uncertainties
There are varying degrees ofuncertainty associated with toxicity values used
in the risk assessment. For USEPA-verified RIDs obtained from IRIS, a
statement ofthe confidence that the evaluators have in the RID is presented.3

In addition, the Uncertainty and Modifying Factors for each RID are identified
(Tables 37 to 39). For slope factors, the USEPA weight-of-evidence
classification is presented in Tables 40.

7.8. Risk Characterization

In this section of the risk assessment, the toxicity and exposure assessments
are summarized and integrated into quantitative and qualitative expressions
of risk. To characterize potential non-carcinogenic effects, comparisons are
made between projected intakes of chemicals and toxicity values; to
characterize potential carcinogenic effects, probabilities that an individual will
develop cancer over a lifetime of exposure are estimated from projected
intakes and chemical-specific dose-response information.

7.8.1. Absorption adjustments
To compare exposure estimates (calculated in Tables 28 to 32) to toxicity
values (presented in Tables 37 to 40), both must be either expressed as
absorbed doses or both expressed as intakes (administered doses). Except for
the dermal route of exposure, the exposure estimates developed in Tables 28
to 32 are in the form ofintakes, with no adjustments made for absorption. The
exposure estimates for dermal exposure are expressed as the amount of

3 This is not reflective of the degree of confidence held by O'Brien & Gere Engineers, Inc. in these values.
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substance absorbed per kg body weight per day. Therefore, it was necessary
to adjust toxicity values expressed as administered doses to absorbed doses for
comparison with the dermal exposure estimates. In the absence of chemical­
specific absorption information, a relatively conservative assumption of five
percent oral absorption was used (USEPA 1989). Toxicity value adjustments
are presented in Tables 41 and 42.

The toxicity values for trichloroethene and methylene chloride are expressed
as absorbed rather than administered doses. For these chemicals, the
calculated exposure estimates initially expressed as administered doses were
adjusted to absorbed doses. The exposure estimate adjustments are presented
in Table 43.

7.8.2. Quantifying risks
Under current land use, on-site workers may be exposed to a combination of
chemicals through several pathways. Total current exposures to on-site
workers were based on the following pathways: ingestion and dermal contact
with site soil, and inhalation of site air.

Under future industrial site use, on-site workers and off-site residents may be
exposed to a combination ofchemicals through several pathways. Total future
exposures to off-site residents (child ages 1-6 and adult) were based on
ingestion, dermal contact, and inhalation of chemicals in ground water,
assuming that site ground water in the deep aquifer has migrated to a potable
water supply. Total future exposures to on-site workers were based on the
following pathways: ingestion and dermal contact with site soil, inhalation of
site air, and ingestion of site ground water.

Carcinogenic effects - In quantifying carcinogenic effects, risks were
estimated as the incremental probability of an individual developing cancer
over a lifetime as a result of exposure to potential carcinogens.4 The slope
factors were used to convert estimated daily intakes averaged over a lifetime
of exposure to incremental risks of an individual developing cancer.

4 The numerical risk is not truly representative ofprobability, but is a product of the EPA risk assessment
process. The risk value is not a means of predicting human health impacts, but is useful for comparing to
remediation goals.
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7.Risk assessment

The total calculated theoretical probability of the same individual developing
cancer as a consequence of exposure to two or more carcinogens was
calculated by summing the risk estimates for each potential carcinogen. The
following total risks were calculated (Tables 44 to 47):

~ 8x10-7 (off-site child resident ages 1-6)
~ Ix 10-6 (off-site adult resident)
~ 2xlO-7 (future on-site worker)

These risks are within the Superfund site remediation goal specified in the
National Contingency Plan (10-4 to 10-6) (40 CFR Part 300).

Non-Carcinogenic Efficts - The potential for non-carcinogenic effects was
evaluated by comparing exposure intakes over a specified time period with
RIDs derived for a similar exposure period. According to USEPA
methodology, this ratio ofexposure to toxicity is called a hazard quotient. The
hazard quotient assumes that there is a level of exposure below which it is
unlikely for even sensitive populations to experience adverse health effects.
Ifthe exposure level exceeds this threshold, there may be concern for potential
non-cancer health effects.

To assess the overall potential for non-carcinogenic effects posed by more
than one chemical, a hazard index (HI) approach was used. The HI is equal
to the sum ofthe hazard quotients. When the total HI for a population exceeds
one, the approach utilized indicates that there may be concern for potential
non-cancer health effects.

For workers and adults, HIs were calculated for chronic exposures, while for
children ages 1-6, HIs were calculated for subchronic exposures (Tables 48 to
51). The following HIs were calculated:

~ 0.8 (off-site child resident ages 1-6)
~ 1.3 (off-site adult resident)
~ 0.004 (current on-site worker)
~ 11.5 (future on-site worker)

The HIs calculated for an off-site child resident and current on-site worker are
within the Superfund site remediation goal (expressed as a numerical value
less than one). However, the HIs calculated for an off-site adult resident and
future on-site worker are not within the Superfund site remediation goal. The
calculated HI for the off-site resident may reflect the impact due to the
Sigismondi Landfill.
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7.8.3. Uncertainties
The risk measures used in this risk assessment are not precise, deterministic
estimates of risk, but conditional estimates controlled by a considerable
number of consecutive upper-bound assumptions regarding exposure and
toxicity. They are designed to overestimate the true risk value, as opposed to
present a precise, realistic estimate of it. This is done by convention,
consistent with USEPA protocols. There are several categories of
uncertainties associated with risk assessments: selection of chemicals of
potential concern, toxicity values for each chemical, and exposure assessment.

In the exposure assessment, several sources of uncertainty are the definition
ofthe physical setting, parameter values, and tracking. Uncertainties related
to these sources are discussed below.

Physical Setting - The initial characterization of the physical setting involves
many professional judgments and assumptions. These include definition of the
current and future land uses, identification ofpotential exposure pathways, and
selection ofchemicals ofpotential concern. The following statements may be
made regarding uncertainties associated with the physical setting:

• It was assumed that the detected ground water concentrations in the
deep aquifer are solely site-related.

• It was assumed that future off-site land uses will remain the same as
present; there is a high probability that this assumption is true.

• It was assumed that the future on-site land use is industrial; there is a
high probability that this assumption is true.

• There is a moderate probability that the complete exposure scenarios
selected for quantification will occur or are actually occurring.

Parameter Values - The selection of parameter values used in the risk
calculations involves many professional judgments, assumptions, and default
values dictated by the USEPA methodology. These include calculation of
exposure point concentrations, as well as selection of exposure frequencies,
exposure durations, and intake rates. The following statements may be made
regarding uncertainties associated with the parameter values:

• Numerous parameters are included in the calculations of human intake.
The key parameters which influence intake are presented in Tables 33
to 35. The tables present the range of parameter values, the values
used, and the rationale for the value selection.

-
O'Brien & Gere Engineers, Inc. 88 October 15, 1996

CMG:enldiv8\3057032\S_lpts\9cmgriadwpd



-
-
-
-
-
...

-
-
...

-
-
-
-

...

7.9. Summary

7.Risk assessment

• There is a very low probability that exposures to site contaminants (for
the pathways identified as complete) will occur at the frequency,
duration, and magnitude assumed in this assessment.

• Those chemicals which were not included in the quantitative risk
estimate due to missing information on health effects may represent a
source of uncertainty in the fmal risk estimates.

• There is a low probability that not quantifYing several, but minor,
complete exposure scenarios (e.g., ingestion of sediments) may cause
the fmal risk estimates to be slightly underestimated.

Tracking - Uncertainties may be magnified or biased through the risk
assessment process. Risk calculations utilize consecutive worst-case
assumptions (e.g., upper-bound exposure concentration, upper-bound
ingestion rate, and upper-bound exposure duration are used in the same
calculation), while the probability of occurrence (of the series of worst-case
parameters) is not considered. Therefore, the risks are overestimated.

Table 36 presents key assumptions used in the exposure assessment, and
identifies the potential magnitude of these assumptions on the exposures.
Uncertainty information for chemicals of potential concern is presented in
Tables 37 to 40. These tables identifY the weight-of-evidence for potential
human carcinogens, and the Uncertainty and ModifYing Factors for non-cancer
toxicity values.

A baseline risk assessment was performed using available analytical data
generated by O'Brien & Gere Engineers, Inc. The risk and hazard index
estimates were calculated to highlight potential sources of risk so that they
may be considered for inclusion in the remedial process as remedial objectives.
In summary, the following conclusions may be made:

• Historically, inorganic and organic materials were released on-site to two
unlined impoundments. Inorganics and volatile organics have been
detected in site soil, settled solids, and ground water; aluminum which may
be naturally occurring has been detected in site air.

-
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.. The following total cancer risks5 were calculated:
8xlO-7 (off-site child resident ages 1-6)
1x10-6 (off-site adult resident)
1xlO-6 (future on-site worker)
These risks are within the Superfund remediation goal (10-4 to 10-6).

.. The following HIs is were calculated:
0.8 (off-site child resident ages 1-6)
1.3 (off-site adult resident due to deep ground water which is probably
from the adjacent landfill)
0.027 (current on-site worker)
11.5 (future on-site worker)

The HIs calculated for an off-site child resident and current on-site worker are
within the Superfund site remediation goal (expressed as a numerical value
less than one). However, the HIs calculated for an off-site adult resident and
future on-site worker are not within the Superfund site remediation goal.

.. The major factors reducing the certainty in the calculated site risks are:

a) the assumption that concentrations in on-site wells installed in the deep
aquifer are site-related. However, preliminary ground water data
obtained from the adjacent Sigismondi Landfill suggests that the
concentrations in the deep aquifer are due to the adjacent landfill.

b) the use ofunfiltered ground water data (in compliance with NYSDEC
guidelines); unfiltered, turbid ground water quality is not representative
of the ground water quality which potential ground water users may
contact.

c) the assumption that current on-site ground water concentrations will be
present in future off-site wells (and will not undergo dilution,
degradation, or adsorption).

5 The numerical risk is not truly representative of probability, but is a product of the EPA risk assessment
process. The risk value is not a means of predicting human health impacts, but is useful for comparing sites
within State and Federal Hazardous Waste Remediation programs, and for assistance in establishing remedial
objectives.

O'Brien & Gere Engineers, Inc. 90 October 15, 1996
CMG:en\div8IJOS7032\SJpla\9cmgriad.wpd



-
-
-
-

-
-

-
-

-
-
-
-
-
-

7.Risk assessment

d) the use of the 95% upper confidence limit on the current average
concentrations in the risk calculations; over the exposure periods, it is
more likely that receptors would contact concentrations at the 50%
upper confidence limit (i.e., mean concentration).

e) the assumption that subsurface impoundment settled solids will be
distributed at the site surface, and subsequently will be contacted by
future industrial workers.

f) the use of a conservative air model in estimating inhalation exposures
to fugitive dust.

~ Due to high dose to low dose extrapolation, extrapolation from animal to
human data, and due to incomplete toxicity information for some chemicals
of potential concern, there is a low to medium level of confidence in the
quantitative toxicity information used to estimate risks. Tables 37 to 40
present the USEPA confidence levels for toxicity values.

~ Under current conditions, potential health effects are not associated with
the ground water pathway due to the lack of ground water users. In the
future, under industrial use of the site and use of site ground water in the
deep aquifer as a drinking water source, adverse health effects are not
expected to be associated with the ground water pathway for on-site
workers. In the future, adverse health effects may be associated with the
ground water pathway if chromium in the deep aquifer migrates to nearby
residential ground water wells installed nearby. However, it is believed that
future adverse health effects associated with chromium in the deep ground
water are the result of impacts from the Sigismondi Landfill.

~ Under current and future site uses, significant health effects are not
expected to be associated with the soiVsettled solids pathway.

~ Site-related health effects associated with the surface water, sediment, and
fish pathways (in the tributary to the Irondequoit Creek) could not be
evaluated due to confounding issues (as approved by the NYSDEC). Site
ground water (in the deep aquifer) flows towards the tributary. However,
the Sigismondi Landfill lies between the site and the tributary, and may be
contributing to contamination (if any) in the tributary. Therefore, site­
related concentrations in the tributary could not be determined.

~ Under current conditions, significant health effects are not expected to be
associated with the air pathway.

-
-

October 15, 1996
CMG:enldiv8\30S7032\S_rpts\9cmgriad.wpd

91 O'Brien & Gere Engineers, Inc.



Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

• Under future conditions, significant health effects may be associated with
the air pathway if impoundment settled solids is distributed at the site
surface and chromium is released to site air in fugitive dust.
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8. Habitat assessment

8.1. Introduction

8.2. Site description

This document presents the methods and results of a covertype analysis and
ecological resource inventory conducted at the Alcan Aluminum Corporation
site (#828005), in Pittsford, New York. The scope of this analysis consists of
wildlife habitat descriptions consistent with portions of Step I of a Fish and
Wildlife Impact Analysis (NYSDEC, 1991). The scope of the analysis for the
impact of the site on fish and wildlife in the area was based on results of
negotiations between Alcan and the NYSDEC. Based on these negotiations,
examination ofanalytical data and evaluation of potential exposure pathways
typically included in a Step I analysis are not included in this report. The
purpose ofthis analysis is to identify potential ecological receptors inhabiting
the site and vicinity.

This report is organized into two sections: Section 1 - Site Description, and
Section 2 - Summary and Discussion. Section 1 describes the physical
characteristics ofidentified covertypes and evaluates the use and value of each
covertype as fish and wildlife resources. Section 2 summarizes the ecological
assessment and habitat evaluation. The tasks which were performed and the
results of each task are discussed in the following sections.

The site description section is divided into components designated as tasks:
1) General Site Description - presents a general discussion of the
environmental setting and the history of site activities, 2) Covertype
Delineation - discusses the classification of the site and vicinity according to
ecological covertypes, 3) Fish and Wildlife Resources - identifies observed and

-
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typical wildlife inhabitants of the site and vicinity and evaluates the quality of
the covertypes as wildlife habitat, and 4) Other Resources - discusses other
resources on or in the vicinity of the site such as state regulated wetlands,
significant habitats, wild, scenic, and recreational rivers, and rare, threatened,
or endangered species.

8.3. General site description

The Alcan Aluminum Corporation site is located on Linden Avenue in
Pittsford, New York. Fonnerly known as Jarl Extrusions Inc., the site is
presently owned by Alcan Aluminum Corporation. The site is on the New
York State Inactive Hazardous Waste site List #828005. Figure 1 illustrates
the location ofthe site with respect to proximal physical and cultural features.
It is bordered to the south by Linden Avenue. Industrial facilities are located
to the west. Steeply graded wooded land containing an unnamed tributary of
Irondequoit Creek is located to the north. The Sigismondi Landfill, also a
listed New York State Hazardous Waste Disposal site (#828011), borders the
site to the east. The Sigismondi Landfill contains fill material which may
encroach upon the Alcan property.

The site is approximately 1000 ft long and 500 ft wide as illustrated in Figure
2. Three buildings are located on the southern portion of the site. The
western-most building is currently leased from Alcan and occupied by J.C.
Plastics. The remaining two buildings are currently vacant. Two former
impoundments, located in the northern portion of the site (Figure 2), were
utilized for wastewater retention from metal finishing operations conducted at
the Jarl Extrusions plant. Following filling and grading activities associated
with impoundment closure, human activity declined, allowing the area to
revegetate with species characteristic of early succession old field
communities.

8.4. Covertype delineation

In the context of this report, a "covertype" is defmed as an area characterized
by a distinct pattern of natural (e.g. forest) or cultural (e.g. residential) land
use. Covertype designations were applied to the site and surrounding areas

-
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8.Habitat assessment

within 0.5 miles ofthe site (the study area) based on the observed physical and
vegetative features. Covertype designations and delineations for the study area
were developed based on a field reconnaissance conducted on December 16,
1992. Each covertype designation was selected based on a comparison
between the observed characteristics and the ecological community
descriptions presented in the NYSDEC Natural Heritage Program document
Ecological Communities ofNew York State (NYSDEC, 1990).

The dominant vegetative species observed during the field reconnaissance are
included in the description ofeach covertype and/or aquatic habitat identified
in the covertype delineation. Herbaceous vegetation was not identified,
because the site reconnaissance was conducted in the winter when these plants
have lost their identifyiitg characteristics. In addition, heavy snow cover
hindered observation of the ground cover vegetation.

A covertype map was developed for the study area which identifies eight
covertypes (Figure 18). Of these covertypes, four are considered natural
covertypes and four are considered cultural covertypes (NYSDEC, 1990),
reflecting the extent ofhwnan disturbance to the study area for land uses such
as residential housing, roadways, and industrial activities. Tributary #9 of
Irondequoit Creek, approximately 8 ft wide, was observed north of the site.
Small drainageways, apparently resulting from recent construction activities,
drain into the tributary. Because of their small size, the tributary and sub­
tributaries are not represented on the covertype map. Each of the identified
covertypes has a secure global and state ranking (NYSDEC, 1990) indicating
that they are not rare ecological communities requiring preservation.
Descriptions ofeach ofthe covertypes identified within the study area follow.

8.4.1. Natural covertype designations
Successional Southern Hardwoods
Two separate portions of the site, located in the northeast and southwest
corners ofthe study area., contain a low-density mixture of southern hardwood
tree species in a rolling community. Dominant tree species observed in this
area consist of: honeylocust (Gleditsia triacanthos), black cherry (Prnnus
serotina), quaking aspen (Populus tremuloides), hawthorne (Crataegus sp.),
and box elder (Acer negundo). The approximate age of trees in these stands
is 15 to 30 years. The understory consists of staghorn sumac (Rhus typhina),
dogwoods (Comus sp.), golden rod (Solidago sp.), and raspberry (Rubus sp.).
Successional southern hardwood areas are represented by dark green on the
covertype map (Figure 18). Both areas are adjacent to either residential and/or
commercial zones.

-
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Successional Northern Hardwoods
The north/northwest portion of the study area consists of another low-density
rolling community bordered by Penfield Road to the south. Dominant
hardwoods and conifers in this area include: red maple (Acer rubrum), white
pine (Pinus strobus), black cherry, and quaking aspen. The average age of
dominant trees in this stand is 15 to 30 years. The understory consists of
staghorn sumac and dogwoods. The successional northern hardwood area is
represented by brown on the covertype map (Figure 18).

Pine - Northern Hardwood Forest
This area, located in the southwest portion of the study area, is dominated by
white pine, norway spruce (Picia abies), and Scotch pine (Pinus sylvestris).
The approximate age of trees in this moderately dense stand is 25 to 40 years.
This area is bordered by a residential zone to the south and a successional
southern hardwood covertype to the north. The pine-northern hardwood forest
area is represented by teal on the covertype map (Figure 18).

Successional Old Field
In the area ofthe fonner impoundments and across Linden Avenue southwest
of the site are open meadows of grasses and shrubs such as goldenrod,
staghorn sumac, wild carrot (Daucus carota), aster (Aster sp.) and dogwood.
These areas are bordered by either urban structure exterior and/or successional
southern hardwood covertypes. Successional old field areas are represented
by blue on the covertype map (Figure 18).

8.4.2. Aquatic habitats
The small drainageways located north of the site were apparently created by
runoff from recent construction activities north of the site. They are
approximately 10 to 12 inches wide and 2 to 3 inches deep. The observed
flow was extremely slow.

Tributary #9 of Irondequoit Creek is located north of the site. The
approximate width and depth of the stream are 8 feet and 6 to 12 inches,
respectively. Small pools were observed, but rimes were absent. Its perennial
flow rate varies seasonally and is dependent upon ground water discharge and
runoff from the south. The stream bottom is sandy and void of vegetation.
The stream is hydrologically connected to deep ground water. Runoff from
adjacent areas and ground water discharge into the stream may adversely
impact the water quality.

,-

O'Brien & Gere Engineers, Inc. 96 October 15, 1996
CMG:en\div8\3057032\S_rpts\9cmgriad.wpd



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

8.Habitat assessment

Irondequoit Creek borders the northeast portion of the study area. According
to the NYCRR (6 NYCRR Part 846), this stretch of Irondequoit Creek is a
Class "B" surface water. Class "B" waters are suitable for primary contact
recreation and any other uses except as a source ofwater supply for drinking,
culinary, or food processing purposes. Irondequoit Creek is represented by
light blue on the covertype map (Figure 18).

8.4.3. Cultural covertype designations
The remaining covertypes in the study area are heavily influenced by
urbanization. Industrial and residential areas have eliminated much of the
natural habitat in the area and replaced it with urban wildlife habitats
consisting primarily of mowed lawns, mowed lawns with trees, paved roads,
parking lots, landfills, and urban structure exteriors. These areas are
considered covertypes by NYSDEC since they do provide suitable habitat for
urban wildlife. These cuJtural covertypes are discussed below.

Urban Structure Exterior
The dominate covertype in the study area consists of urban or densely
populated suburban zones. This area is sparsely vegetated with natural
vegetation consisting of: boxelder (Acer negundo), goldenrod, staghom
sumac, wild carrot, milkweed (Asclepias), aster and grasses. Commercial
buildings, apartment buildings, houses and paved roadways are prevalent in
this area. Urban structure exterior areas are represented by red on the
covertype map (Figure 18).

Mowed Lawn
Surrounding many of the commercial and residential structures in the study
areas was groundcover dominated by grasses maintained by mowing. These
areas are maintained for cosmetic purposes around buildings located to the
east, west and south of the site. Mowed lawn areas are represented by light
green on the covertype map (Figure 18).

Urban Vacant Lot
An area to the north of the site consists of an open zone cleared for
construction or development. Vegetation was lacking as buJldozing activity
appeared recent. This area is bordered to the north/northwest by Penfield
Road. The urban vacant lot area is represented by yellow on the covertype
map (Figure 18).

Paved RoadlPath
Roadways traversed the study area with moderate to heavy vehicle traffic.
Penfield Road to the north, and Linden Avenue and Conrail Railroad to the
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south are the significant asphalt or concrete pathways. Paved roads and paths
are represented by black on the covertype map (Figure 18).

8.5. Description of fish and wildlife resources

The objectives of the description of fish and wildlife resources were to: 1) list
wildlife observed within the study area, 2) identify typical fauna of each
covertype or aquatic habitat, 3) describe the quality of the terrestrial
covertypes and aquatic habitats present within the study area, 4) discuss the
value of fish and wildlife resources to humans and 5) document instances in
the study area where the site may have produced visible signs of stress to
vegetation or wildlife. The tasks performed to meet each of these objectives
and the results of the tasks are discussed in the following sections.

8.5.1. Observed fish and wildlife
Fish and wildlife observed during the site reconnaissance were identified and
are listed in this section. Included in the list of observed species are species
for which evidence (e.g. tracks or scat) was observed within the study area.

Terrestrial Wildlife
The majority of the wildlife observed during the site reconnaissance were
birds. The greatest diversity of species was found in the Successional
Southern Hardwoods. Observed here were: mourning dove (Zenaidura
macroura), downy woodpecker (Picoides pubescens), house sparrow (Passer
domesticus), house fmch (Carpodacus cassin;;), American crow (Corvus
brachyrhynchos), rock dove (Columba livia), black-capped chickadee (Parus
atricapillus), red-bellied woodpecker (Melanerpes carolinus) and northern
oriole (lcterus galbula) (nest only). Bird species observed throughout the
remainder ofthe study area in each listed covertype include: American crow,
house sparrow, house fmch, rock dove, and northern cardinal (Cardinalis).

Although no terrestrial mammals were observed, indicators of site use by
white-tailed deer (Odocoileus virginianus), Eastern cottontail rabbit
(Sylvilagus jloridanus), gray squirrel (Sciurus carolinensis), striped skunk
(Mephitis), and raccoon (Procyon lotor) were observed.

Aquatic Wildlife
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8.Habilat assessment

No aquatic wildlife or submergent vegetation was observed in Irondequoit
Creek, the tributary or drainageways.

8.5.2. Fauna typical of each covertype and aquatic habitat

Terrestrial Habitats
Wildlife potentially inhabiting the terrestrial covertypes in the vicinity of the
site were evaluated using available published information regarding habitat
preference and geographic range data for New York State wildlife compiled
by Chambers (1983). Lists of avian, mammalian, amphibian, and reptilian
wildlife species potentially inhabiting the identified covertypes are presented
in Appendix J.

Aquatic Habitat
Because of their small size, shallow depth, and seasonal flow, no fishes or
aquatic furbearers are expected to inhabit the drainageways.

Both Irondequoit Creek and its tributary, located north of the site, are capable
of supporting small fishes and aquatic furbearers. Although no aquatic
wildlife was observed, Appendix J lists avian, reptilian, mammalian and plant
species potentially inhabiting freshwater stream habitats.

8.5.3. Habitat quality evaluation
The value of each habitat was qualitatively evaluated based on field
observations of physical characteristics. For terrestrial covertype wildlife
habitat evaluations, resident wildlife species requirements for food sources,
home range, breeding requirements, and cover were examined. Additional
information used in the evaluation of habitat quality included: I) the nature,
extent and diversity ofobserved wildlife, 2) the availability of similar habitats
in the immediate vicinity, 3) the size of the habitat, and 4) adjacent land use
patterns. Aquatic habitat evaluations were primarily based on the size of the
stream and adjacent land use.
Successional Northern and Southern Hardwoods. Pine - Northern
Hardwood Forest
Although these covertypes contain sufficient food and cover to support a
diversity ofwildlife species, their location and size limit their use by wildlife.
The covertypes are bordered by industrial facilities and residential
neighborhoods. The areas are capable of supporting a variety of bird and
small mammals because of the high productivity of these early succession
mast producing forests. Use of these covertypes by larger mammals such as
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deer was evident during the site reconnaissance. Canopy and understory
vegetative species provide food and cover for a variety of birds including the
songbird and woodpecker species native to northern New York State (see
Appendix J).

Successional Old Field
Wildlife habitat quality of this area is relatively low. The dense grasses may
provide a good source ofcover for wildlife such as small mammals which may
inhabit this area. This community may also support populations of ground
feeding and nesting birds such as the field sparrow (Spizella pusilla),
American robin (Turdus migratorius), mourning dove and northern cardinal
(see Appendix J).

AQuatic Habitats
Because of their small size, shallow depth, and seasonal flow, the
drainageways do not provide adequate habitat for fishes or aquatic furbearers.
However, they may serve as a drinking water source for terrestrial mammals
and birds.

The unnamed tributary to Irondequoit Creek offers good quality habitat and
is potentially capable of supporting small fishes and aquatic furbearers. The
stream bottom is sandy and capable of supporting submergent vegetation.

Irondequoit Creek offers high quality habitat for aquatic wildlife. Trout and
salmon are among many common resident and migratory fish species.
Portions of the creek are used for spawning by rainbow and brown trout, and
Pacific and Atlantic Salmon (Sanderson, 1992).

Cultural Covertypes
Urban and industrial areas, with their mowed lawns, ornamental trees, and
building exteriors provide habitat for urbanized bird and mammal species. As
natural habitat communities diminish in size and quality, wildlife are forced
to adapt to the more urban environment. However, urbanization is not
practical for the majority ofwildlife species. This analysis acknowledges the

.need and use of urban areas by many wildlife species, but does not consider
these habitats to be impacted by the site.

8.5.4. Value of resources to humans
Fish and wildlife resources are valuable to humans for recreational and
aesthetic reasons. Many sportsmen hunt, fish and consume their catches.
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8.6. Other resources

8.Habitat assessment

Wildlife resources are also enjoyed by naturalists which enjoy observations of
wildlife during hiking and camping. However, the value of wildlife inhabiting
the study area to humans is very limited. Access to the site and contiguous
areas is restricted by fences, posted signs, etc. It is possible to access what
appears to be a tree stand, located on-site, without breaking a fence or crossing
posted property. However,there is no hunting of any kind, including bow and
arrow, allowed within the Town ofPittsford (Froharn, 1996 and Koster, 1996).
For these reasons, the value of wildlife in the study area for humans is
considered to be low.

8.5.5. Observations of site-related stress
During the site reconnaissance, the study area was examined for evidence of
stress to biota potentially attributable to chemical residues of the site. No
signs of stress were observed on or in the vicinity of the site. Field
observations of Irondequoit Creek and Tributary #9 noted that no aquatic
wildlife or submergent vegetation was observed. The lack of wildlife and
submergent vegetation extended upgradient of the possible influence of the
Jarl and Sigismondi sites. This condition is most likely the result of the time
ofyear the investigation was completed.

Freshwater Wetlands

Based on a review of the NYSDEC Freshwater Wetlands Maps for the
Fairport, Webster, Rochester East, and Pittsford Quadrangles, two state
wetlands are located within 2 miles of the site (Figure 19). One wetland (PR­
29) is located approximately one mile southeast of the site, on Irondequoit
Creek. This portion of the creek is upgradient of the confluence with
tributaries near the site. The second wetland (PR-6) is also located on
Irondequoit Creek, almost two miles upstream of site tributaries. Both
wetlands are designated Class I (Sanderson, 1992).

NYS wetlands are classified according to the functions and values of the
wetlands. According to the Codes, Rules and Regulations for the State of New
York (NYCRR), Class I wetlands provide the most critical of the State's
wetland benefits; Class II wetlands provide important wetland benefits; Class
ill wetlands supply wetland benefits; Class IV wetlands provide some wildlife

-
-

October 1S, 1996
CMG:cnldiv813057032\5JPts\9cmgriad.wpd

101 O'Brien & Gere Engineers, Inc.



Focused Remedial Investigation - Alcan Aluminum Site #828005 - Pittsford, New York

and open space benefits (6 NYCRR Part 663). Pennits are issued for
regulated activities in wetlands based on their functions and values. Pennits
are issued for activities in Class I wetlands if the activity satisfies a compelling
economic or social need that clearly and substantially outweighs the loss ofor
detriment to the benefits of the wetland (6 NYCRR Part 663).

Significant Habitats

According to the NYSDEC, Division ofFish and Wildlife, the area around the
site is one of rich biodiversity (Butkas, 1992). An II-acre area providing
significant wildlife habitat exists approximately 1.5 miles northeast of the site.
This area is a relatively undisturbed natural environment isolated in an
expanding urban development (Hauber, 1977). A 3-acre "oak opening"
community within 2 miles of the site was identified by the New York State
Natural Heritage Program (NHP). Although the "oak opening" community is
considered rare, it is not protected in New York State. No information on the
location of the community was provided by NHP.

Wild. Scenic and Recreational Rivers

No surface waters of the site and vicinity are designated as Wild, Scenic or
Recreational in accordance with the Wild, Scenic and Recreational Rivers Act.

Rare. Threatened. or Endangered Plant and Animal Species

Information regarding the presence of state listed rare, threatened or
endangered (RTE) plant or animal species on or within 2 miles of the site was
obtained from NHP. No state listed RTE animal species or habitats were
identified. However, NHP identified five plant species receiving NYS legal
status (Buffmgton, 1992). Information on the locations of protected plants
and communities is not released to the public by NHP. Table 52 swnmarizes
the legal status of each species. Information regarding Federally listed RTE
plant and animal species was obtained from the United States Fish and
Wildlife Service (USFWS). According to the USFWS, no Federally listed or
proposed threatened or endangered species are known to exist in the vicinity
of the site.
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8.7. Summary

8.Hahitat assessment

This section swnmarizes the ecological resources and habitat evaluation based
on the site reconnaissance and infonnation provided by state agencies.

• Four natural covertypes and four cultural covertypes exist within the study
area.

• The natural covertypes: Successional southern hardwoods, Successional
northern hardwoods, Pine-hardwood forest, and Successional old-field
provide good quality habitat for a variety of wildlife species.

• Irondequoit Creek and Tributary #9 are significant aquatic habitats within
the study area. Although they are capable of supporting life, none was
observed at the time offield investigations.

• Cultural covertypes do not provide significant habitats which are capable
of supporting a diversity ofwildlife species.

• Two NYS regulated wetlands are present along Irondequoit Creek within
2 miles of the site, but upstream of site tributaries.

• Five rare plants and one rare community exist within 2 miles of the site.

The Environmental Evaluation was designed to identify potential ecological
receptors at or in the vicinity of a site, which could be exposed to site-related
compounds during nonnallife activities. Covertypes and aquatic habitats in
the vicinity of the site provide quality wildlife habitat for a variety of
mammalian, avian, reptilian, and amphibious species. Five rare plants, one
rare community, two regulated wetlands, Irondequoit Creek, and an
Irondequoit Creek tributary are located within 2 miles of the site. Based on the
wetland locations upstream ofthe site on Irondequoit Creek, the site could not
influence wetland quality.

-
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-
- TABLE 1

Ground Water Monitoring Well Data- Alcan Aluminum Corporation
Alcan Aluminum Site #828005

Pillsford, New York-
WELL HYDRAULIC- GROUND PVC DEPTH (FT) SCREENED CONDUC-

WELL SURFACE CASING (Below INTERVAL TIVITY GROUND WATER ELEVATION (FT)
NUMBER ELEV. (FT) ELEV. (FT) Surface) ELEV. (FT) (em/sec) 11130190 2/28191 6/3/92 8/10192

- B-1S 417.4 419.27 23.0 395 -405 1.6E-05 406.31 407.31 406.70 408.48
B-1D 417.8 420.30 70.1 348- 358 1.2E-Q2 362.98 363.02 362.32 362.55

B-2S 414.8 417.18 18.0 397 -407 2.6E-06 406.42 408.92 409.77 410.20- B-2D 414.9 417.42 70.3 345- 355 2.6E-03 353.03 353.54 353.07 353.35

B-3S 416.0 417.98 21.3 395 -405 4.9E-Q7 401.77 405.86 404.36 402.79
B-3D 415.9 417.90 83.7 333 - 343 2.3E-Q3 339.73 340.03 339.81 339.92-
B-4S 418.3 420.97 20.7 398-408 N/A DRY 410.70 404.56 404.31
B-4D 417.9 420.18 89.9 328 - 338 9.8E-Q3 336.71 337.03 336.86 336.95- B-5S 416.4 418.69 20.9 396 -406 N/A DRY DRY 397.62 DRY
B-5D 415.7 417.72 89.5 326 - 336 1.4E-Q2 335.17 335.61 335.43 335.51

- B-6 415.4 417.59 20.7 394- 404 1.1 E-06 403.33 405.78 403.92 406.24

B-7 418.0 420.00 19.5 399- 409 2.5E-Q7 401.73 408.82 405.39 407.03

- B-8 418.9 421.22 21.9 397 -407 1.4E-Q7 405.74 409.29 421.22 405.15

B-9 417.2 418.88 19.9 397 -407 1.2E-Q4 (0) (0) 405.48 410.83

- B-10 417.5 419.36 16.9 401 -411 N/A (0) (0) DRY 401.69

B-11 413.5 414.66 13.4 400 - 410 N/A (0) (0) DRY DRY

- B-12D 416.5 418.76 53.4 363 -373 3.9E-Q3 (0) (0) 371.81 372.17

B-13 413.4 413.50 19.9 393 - 403 2.7E-05 (0) (0) 399.08 403.73- Cistern 415.2 11.6 (0) (0) -405.30 -413.13

Notes: Based on a range from 1.4 x 10-7 to 1.2 x 10-4 em/sec, the log average hydraulic conductivity for the shallow- ground water zone is 2.7 x 1Q-6 em/sec.
Based on a range from 2.3 x 10-3 to 1.4 x 10-2 em/sec, the log average hydraulic conductivity for the deep

ground water zone is 5.8 x 10-3 em/sec.
NA - Insufficient water in wells to perform test.- - - Not applicable.
(0) _Well not yet installed.

-
-
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-
- TABLE 2

SURFACE IMPOUNDMENT BORING VOLATILE ANALYSES RESULTS
AleAN ALUMINUM CORPORAnON- ALCAN ALUMINUM SITE '828005

PITTSFORD. NEW YORK

- 18-1 18-1 18-1 18-1 18-2 1B-3 1B-3
1-1' .....5' .....6 DUP 12-14' e-8.5' ~' 1-1'

1011M1O 1011M1O 1Qf1M1O 10118Il1O 10118Il1O 1011M1O 1011M1O- CHLOROMETHANE 12 U 13 U 13 U M U 13 U 12 U 15 U

BROMOMETHANE 12 U 13 U 13 U M U 13 U 12 U 15 U
VINYL CHLORIDE 12 U 13 U 13 U M U 13 U 12 U 15 U
CHLOROETHANE 12 U 13 U 13 U M U 13 U 12 U 15 U- METHYLENE CHLORIDE IS U 4 J 3 J 710 e IS U 8 U
ACETONE 35 29 B 82 B 83 J 34 4 J 150 B
CARBON DISULFIDE IS U IS U 2 J 32 U IS U IS U 8 U
1.1-QICHLOROETHENE IS U IS U IS U 32 U IS U IS U 8 U- 1.1-QICHLOROETHANE IS U IS U IS U 32 U IS U IS U 8 U
1,2-QICHLOROETHENE (TOTAL) IS U IS U IS U 32 U 180 IS U 8 U
CHLOROFORM IS U IS U IS U 32 U IS U IS U 8 U
1,2-QICHLOROETHANE IS U IS U IS U 32 U IS U • IS U 8 U- 2-8UTANONE 12 U 13 U 13 U 84 U 13 U 12 U 15 U
1.1.1-TRICHLOROETHANE IS U IS U IS U 32 U IS U IS U 8 U
CARBON TETRACHLORIDE IS U IS U IS U 32 U 8 U IS U 8 U
VINYL ACEJATE 12 U 13 U 13 U 84 U 13 U 12 U 15 U- BROMODICHLOROMETHANE 8 u 8 U 8 U 32 U 8 U 8 U 8 U
1.2-QICHLOROPROPANE 8 U IS U 8 U 32 U IS U 8 U 8 U
CIS-l.3-QICHLOROPROPENE IS U IS U IS U 32 U 8 U 8 U 8 U
TRICHLOROETHENE IS U 8 U IS U 32 U 180 . 8 U 8 U- DIBROMOCHLOROMETHANE 8 U 8 U 8 U 32 U 8 U 8 U 8 U
1.1.2-TRICHLOROETHANE IS U 8 U IS U 32 U 8 U IS U 8 U
BENZENE 8 u 8 U 8 U 32 U 8 U 8 U 8 U
TRANS-l.3-QICHLOROPROPENE 8 u 8 U 8 U 32 U IS U 8 U 8 U- BROM9FORM 8 U 8 U IS U 32 U 8 U 8 U 8 U
4-METHYL-2-PENTANONE 13 U 13 U 13 U 84 U 13 U 12 U 15 U
2-HEXANONE 13 U 13 U 13 U 84 U 13 U 12 U 15 U
TETRACHLOROETHENE IS U 8 U 8 U 32 U 2 J 8 U 8 U- 1.1.2.2-TETRACHLOROETHANE 8 U 8 U 8 U 32 U 8 U 8 U 8 u
TOLUENE 2 J 18 B 29 B 850 B 13 1 J 4 JB
CHLOROBENZENE 8 u 8 U 8 U 32 U 8 U 8 U 8 u
ETHYLSENZENE 14 130 110 29 J 8 U 8 U 8 U- STYRENE IS U 8 U IS U 32 U 8 U IS U 8 u
XYLENE (TOTAL) 110 410 280 110 8 U IS U 8 U

-
-
-
-
-
-

NOTES: All values measured in ug/kg (ppb).

U - Not detected

J - Indicates an estimated value

B - Analyte found in blank
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- TABLE 2 (CONT.)

SURFACE IMPOUNDMENT BORING VOLATILE ANALYSES RESULTS- ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE *828005

pmSFORD. NEW YORK

- 18-3 I~ 18-6
10-12' "7~.2' CENTER

10118180 10118180 10118180- CHLOROMETHANE 13 U 12 U 12 U

BROMOMETHANE 13 U 12 U 12 U

VINYL CHLORIDE 13 U 12 U 12 U

CHLOROETHANE 13 U 12 U 12 U- METHYLENE CHLORIDE 0.8 J II U II U

ACETONE 31 B 21 B II JB

CARBON DISULFIDE II U II U II U
1.l-oICHLOROETHENE II U II U II U- 1.l-oICHLOROETHANE II U II U II U
1,2-oICHLOROETHENE (TOTAL) II U II U II U

CHLOROFORM II U II U II U
l,2-oICHLOROETHANE II U II U II U- 2-8UTANONE 13 U 12 U 12 U
1.1.1-TRICHLOROETHANE II U II U II U
CARBON TETRACHLORIDE II U II U II U
VINYL ACETATE 13 U 12 U 12 U- BROMODICHLOROMETHANE II U II U II U
1.2-oICHLOROPROPANE II U II U II U
CIS-1.3-DICHLOROPROPENE II U II U II U
TRICHLOROETHENE II U II U II U- DIBROMOCHLOROMETHANE II U II U II U
1.1.2-TRICHLOROETHANE II U II U II U

BENZENE II U II U II U
TRANS-1.3-DICHLOROPROPENE II U II U II U- BROMOFORM II U II U II U
4-METHYL-2-PENTANONE 13 U 12 U 12 U
2-HEXANONE 13 U 12 U 12 U- TETRACHLOROETHENE II U II U 8 U
1.1.2.2-TETRACHLOROETHANE II U II U 8 U
TOLUENE 2 J 2 JB 8 B
CHLOROBENZENE II U II U II U- ETHYLBENZENE II U II U II U
STYRENE II U II U II u
XYLENE (TOTAL) II U II U II U

-
-
-
-
-
-

NOTES: All values measured in ug/kg (ppb).

U - Not detected
J - Indicates an estimated value

B - Analyte found in blank



-
- TABLE 3

SURFACE IMPOUNDMENT BORING SEMIVOLATILE ANALYSES RESULTS

- ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE #828005

PITTSFORD, NEW YORK

- •
IB-CCOMP.- 10118190

PHENOL 530 U
BIS(2-CHLOROETHYL)ETHER 530 U
2-CHLOROPHENOL 530 U- 1,3-DICHLOROBENZENE U530
1,4-DICHLOROBENZENE 530 U
BENZYL ALCOHOL 530 U- 1,2-DICHLOROBENZENE 530 U
2-METHYLPHENOL 530 U
BIS(2-CHLOROISOPROPVL)ETHER 530 U- 4-METHYLPHENOL 530 U
N-NITROSO-DI-N-PROPYLAMINE 530 U
HEXACHLOROETHANE 530 U
NITROBENZENE 530 U- ISOPHORONE 530 U
2-NITROPHENOL 530 U
2,4-DIMETHYLPHENOL 530 U- BENZOIC ACID 2600 U
BIS(2-CHLOROETHOXY)METHANE 530 U
2.4-DICHLOROPHENOL 530 U
1,2.4-TRICHLOROBENZENE 530 U- NAPHTHALENE 530 U
4-CHLOROANILINE 530 U
HEXACHLOROBUTADIENE 530 U- 4-CHLORO-3-METHYLPHENOL 530 U
2-METHYLNAPHTHALENE 530 U
HEXACHLOROCYCLOPENTADIENE 530 U- 2.4,6-TRICHLOROPHENOL 530 U
2.4,5-TRICHLOROPHENOL 2600 U
2-CHLORONAPHTHALENE 530 U
2-NITROANILINE 530 U- DIMETHYLPHTHALATE 530 U
ACENAPHTHYLENE 530 U
2.6-DINITROTOLUENE 530 U- 3-NITROANILINE 2600 U
ACENAPHTHENE 530 U
2,4-DINITROPHENOL 530 U

-
NOTES: All values measured in uglkg (ppb).

U - Not detected- J - Indicates an estimated value

-
-



-
- TABLE 3 (CONT.)

SURFACE IMPOUNDMENT BORING SEMIVOLATILE ANALYSES RESULTS- ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE #828005

PITTSFORD, NEW YORK

-
IB-CCOMP.- 10118190

4-NITROPHENOL 2600 U
DIBENZOFURAN 530 U- 2.4-DINITROTOLUENE 530 U
DIETHYLPHTliALATE 530 U
4-CHLOROPHENYL-PHENYLETHER 530 U
FLUORENE 535 U- 4-NITROANIWNE 2600 U
4.6-DINITRO-2-METHYLPHENOL 530 U
N-NITROSODIPHENYLAMINE 530 U- 4-BROMOPHENYL-PHENYLETHER 530 U
HEXACHLOROBENZENE 530 U
PENTACHLOROPHENOL 2600 U
PHENANTHRENE 420 J- ANTHRACENE 530 U
DI-N-BUTYLPHTHALATE 530 U
FLUORANTHENE 530 U- PVRENE 530 U
BUTYLSENZVLPHTliALATE 530 U
3,3' -DICHLOROBENZIDINE 1100 U

- BENZO(A)ANTHRACENE 530 U
CHRYSENE 530 U
BIS(2-ETHYLHEXYl)PHTHALATE 530 U
DI-N-OCTYLPHTHALATE 530 U- BENZO(B)FLUORANTHENE 530 U
BENZO(K)FLUORANTHENE 530 U
BENZO(A)PYRENE 530 U- INDEN0(1,2.3-CD)PYRENE 530 U
DIBENZO(A,H)ANTHRACENE 530 U
BENZO(G.H,I)PERYLENE 530 U

-
-
-
-
-
-

NOTES: All values measured in uglkg (ppb).
U - Not detected
J - Indicates an estimated value
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TASLE4

SURFACE IMPOUNDMENT SORING PESl1C1DE AND PCB RESULTS
ALCAN ALUMINUM CORPORATION

ALCAN ALUMINUM SITE 1828005
PITTSFORD, NEW YORK

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

AlPHA-SHC
SETA-SHC
DaTA-SHC
GAMMA-SHC (LINDANE)
HEPTACHLOR
ALDRIN
HEPTACHLOR EPOXJDE
ENOOSULFAN I
DlaoRIN
4,4'-00E
ENDRIN
ENOOSULFAN II
4,4'-000
ENOOSULFAN SULFATE
4,4'-ODT
METHOXYCHLOR
ENDRIN KETONE
ALPHA-CHLORDANE
GAMMA-CHLORDANE
TOXAPHENE
AROCHLOR-1016
AROCHLOR-1221
AROCHLOR-1232
AROCHLOR-1242
AROCHLOR-1248
AROCHLOR-1254
AROCHLOR-1260

NOTES: All values measured In uglkg.
U - Not detected

I8-CCOMP.
10118190

19 U
19 U
19 U
19 U
19 U
19 U
19 U
19 U
38U
38 U
38U
38U
38 U
38 U
38 U

190 U
38 U

190 U
190 U
380U
190 U
190 U
190 U
190 U
190 U
380U
380U
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- TABLES

SURFACE IMPOUNDMENT BORING INORGANIC ANALYSES RESULTS
ALCAN ALUMINUM CORPORATION- ALCAN ALUMINUM SITE *828005

PITTSFORD. NEW YORK

-
18-1 18-1 18-1 18-1 18-2

SOIL CONCENTRATIONS ..... WE a-I..5" DUP. 12-14' "E- TYPICAl RANGE 10118Il1O 10118Il1O 10118Il1O 10118Il1O 10118Il1O

ALUMINUM 1.000-25.000 5.780 17.700 17.100 20.800 11.200
ANTIMONY 0.8-10 8.25 U 8.8 U 8.8 U 8.4 U 8.35 U
ARSENIC 3-12 1.20 B 2.27 1.78 3.44 1.•- BARIUM 15-800 18.2 B 38.8 43.1 83.7 28.2
BERYLUUM 0-1.75 0.138 B 0.484 B 0.482 B 0.985 0.333 B
CADMIUM 0.0001-1 0.375 U 0.388 U 0.388 U 0.384 U 0.381 U
CALCIUM 130-35.000 1.8110 38.700 37.000 ....800 18.000- CHROMIUM 1.5-40 50.4 532 310 38.4 113
HEXAVALENT CHROMIUM 1 U 1 U 1 U 1 U 1 U
COBAlT 2.5-«1 2•• B 5.47 B 5.58 B 11.3 4.78 B
COPPER 1-50 10.1 •.5 48.9 24.8 18.5- IRON 17.500-25.000 7,'J70 14,800 15.100 25,500 12.300
LEAD 1-30 2.81 7.22 9.07 10.5 8.33
MAGNESIUM 100-5.000 1.300 10.100 9,230 14,400 3.810
MANGANE~E 50-5.000 189 298 330 443 289- MERCURY 0.042-0.08 0.125 U 0.132 U 0.132 U 0.128 U 0.127 U
NICKEL 0.5-25 4.7 B 12.7 11.9 25.8 9.49
POTASSIUM 8.500-43.000 549 B 2.080 2.810 4.780 1.080
SELENIUM <0.1-3.9 0.375 U 1.98 U 1.98 U 1.92 U 1.9 U- SILVER 0.1-5 0.371 B 0.448 B 0.488 B 0.511 B 0.584 B
SODIUM <!OO-8.ooo 178 B 831 B 748 2.810 825 B
THALUUM 0.1-12- 0.125 U 0.132 U 0.132 U 0.217 B 0.127 U
VANADIUM 11-119 14.1 27.1 27.4 38.3 19.8- ZINC 37-«) 18.1 43.4 38.3 85.3 25.9
CYANIDE 0.825 u 0.68 U 0.68 U 0.84 U 0.835 U
BORON 2-130- 8 U 13 23 30 11

- PHENOL 0.8 0.58 0.67 0.65 0.9
FlUORIDE 30-300. 38 78 68 140 50
SULFATE 110 97 100 110 180
CHLORIDE 10-100· 840 670 740 1.900 1,200- PERCENT TOTAL SCUDS 80 78 78 78 79
TCLP CHROMIUM -- 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TCLP LEAD·- 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
TCLP MERCURY·- 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U-

-
-
-
-
-

NOTES: NYS concentration range in uncontaminated soil. from back­
ground concentration. of 20 element. in soils with
special regard tor New York State by E. Carol McGovern

• - Oragun. Soil Chemistry ot Hazardous Wastes
Values reported in mg/kg (ppm).
- - Not available
U - Not detected
B - Value le.sthan contract required detection limit.

but greater than instrument detection limit.
NA - Not analyZed
•• - Values reported in mgll



-
- TABLE 5 (CONT.)

SURFACE IMPOUNDMENT BORING INORGANIC ANALYSES RESULTS
ALCAN ALUMINUM CORPORATION- ALCAN ALUMINUM SITE '828005

PITTSFORD, NEW YORK

-
18-3 18-3 18-3 IB-e I~ I8-C

SOIL CONCENTRATlONS 3.5-4' ..... 10-12" '.7-8.2' cenr. COMPOSITE
TYPICAL RANGE 1011lIIIO 1011lIIIO 1011lIIIO 1011lIIIO 1011lIIIO 1011lIIIO- ALUMINUM 1,000-25.000 32.400 28,900 21,300 7.770 29,900 se.ooo

ANTIMONY 0.8-10 5.8 U 7.8 U 8.5 U 8.1 U 8.1 U 7.• U
ARSENIC .3-12 2.81 1.78 4.48 2.51 2.04 2.48

- BARIUM 15-800 40.8 28.8 B 81.7 18.9 B 18.7 B 32.8
BERYLLIUM 0-1.75 0.33 B 0.437 B 0.873 0.308 B 0.343 B 0.440 B
CADMIUM 0.0001-1 0.837 0.458 U 0.39 U 0.388 U 0.388 U 0.477 U
CALCIUM 130-35.000 13100 12.300 5,210 1,410 5,870 21,700- CHROMIUM 1.5-40 47.8 2810 35.2 13 1,700 2.880
HEXAVALENT CHROMIUM 1 U 2 U 1 U 1 U 1 U NA

COBALT 2.5-80 2.53 B 2.81 B 10.3 4.83 B 2.32 B 3.80 B
COPPER 1-80 125 214 28.3 8.88 121 425- IRON 17.500-25,000 11.100 7,580 24,100 12,100 7,540 10.IlOO
LEAD 1-30 51.5 20.2 13.1 2.95 14.3 24.8
MAGNESIUM 100-5,000 2,200 5,630 5.700 1,770 2.730 8,980

MANGANE!j!E 50-5.000 185 168 363 328 137 251- MERCURY 0.042-0.08 0.118 U 0.152 U 0.13 U 0.122 U 0.122 U 0.159 U

NICKEL 0.5-25 14 10.8 24.7 8.28 8.49 23.7
POTASSIUM 8,500-43.000 4Q3 B 788 3.370 1,150 480 B 1,020

SELENIUM <0.1-3.9 1.74 U 2.28 U 1.85 U 0.388 U 1.83 U 2.38 U- SILVER 0.1-5 0.445 B 0.827 B 0.41 B 0.334 B 0.4S8 B 0.318 U
SODIUM <600-8.000 358 B 403 B 3.880 218 B 293 B 1.120
THALLIUM 0.1-12· 0.118 U 0.152 U 0.249 B 0.122 U 0.122 U 0.158 U
VANADIUM 11-118 13.9 17.3 80.2 21.1 15.2 21- ZINC :u-eo 130 63.2 82.3 24.2 47.2 90.8
CYANIDE 0.58 U 5.3 0.85 U 0.81 U 0.915 0.83
BORON 2-130· 8 14 17 7 11 NA
PHENOL 0.51 0.73 0.49 0.5 0.48 NA- FlUORIDE 30-300· NA41 110 150 58 63
SULFATE 330 280 190 170 85 NA
CHLORIDE 10-100· 100 U 240 2.400 1.500 100 U NA

- PERCENT TOTAL SOLIDS 88 88 77 82 82 NA
TCLP CHROMIUM·· 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA
TCLPLEAD •• 1.1 0.5 U 0.5 U 0.5 U 0.5 U NA
TCLP MERCURY·· 0.0005 U 0.0005 U 0.0005 U 0.0005 U 0.0005 U NA-

-
-
-
-
-

NOTES: NYS concentration range in uncontaminated soils Irom back­
ground concentrations of 20 elements in soils with
special regard for New York State by E. Carol McGovern

• - Dragun. Soil Chemistry of Hazardous Wastes
Values reported in mglkg (ppm).

- - Not available
U - Not detected
B - Value less than contract required detection limit.

but greater than in81rument detection limit.
NA - No! analyzed
•• - Values reported in mgll



-
- TABLEe

SURFACE SOIL VOLATILE ANALYSES RESULTS
ALCAN ALUMINUM CORPORATION- ALCAN ALUMINUM SITE 1f828oo5

PITTSFORD,NEWYORK

- 8-1 5-2 B-3 8-4 s-5 s-e
10I04I8O 10I04I8O 10I04I8O 10I04I8O 1CW418O 10I04I8O

CHLOROMETHANE 11 U 10 U 11 U 11 U 11 U 11 U

BROMOMETHANE 11 U 10 U 11 U 11 U 11 U 11 U- VINYL CHLORIDE 11 U 10 U 11 U 11 U 11 U 11 U
CHLOROETHANE 11 U 10 U 11 U 11 U 11 U 11 U
METHYLENE CHLORIDE e U 5 U 5 U e U e U 5 U
ACETONE 11 U 10 U 11 U 11 U 11 U 11 U- CARBON DISULFIDE e U 5 U 5 U e U e U 5 U
1.1-DICHLOROETHENE e U 5 U 5 U e U e U 5 u
1,1-DICHLOROETHANE e U 5 U 5 U e U e U 5 U
1,2-DICHLOROETHENE (TOTAl) e U 5 U 5 U e U e U 5 U- CHLOROFORM e U 5 U 5 U e U e U 5 U
1,2-DICHLOROETHANE e U 5 U 5 U e U e U 5 U
2-8UTANONE 11 U 10 U 11 U 1 J 11 U 11 U
1.1,1-TRICHLOROETHANE 1 J 5 U 1 J e U e U 5 U- CARBON TEmACHLORIDE e U 5 U 5 U e U e U 5 U
VINYL ACETATE 11 U 10 U 11 U 11 U 11 U 11 U
BROMODICHLOROMETHANE e U 5 U 5 U e U e U 5 U
l,2-DICHLCROPROPANE e U 5 U 5 U 8 U 8 U 5 U- CIS-1.3-0ICHLOROPROPENE 8 U 5 U 5 U 8 U e U 5 U
TRICHLOROETHENE 8 U 5 U 5 U 8 U 8 U 5 U
DIBRCMOCHLOROMETHANE 8 U 5 U 5 U e U e U 5 U
1.1,2-TRICHLOROETHANE e U 5 U 5 U e U 8 U 5 U- BENZENE e U 5 U 5 U e U e U 5 U
TRANS-1,3-0ICHLOROPROPENE e U 5 U 5 U 8 U 8 U 5 U
BROMOFORM e U 5 U 5 U 8 U e U 5 U
4-METHYL-2-PENTANONE 11 U 10 U 11 U 11 U 11 U 11 U- 2-HEXANONE 11 U 10 U 11 U 11 U 11 U 11 U
TETRACHLOROETHENE e U 5 U 5 U 8 U e U 5 U
1,1.2.2-TETRACHLOROETHANE 8 U 5 U 5 U 8 U 8 U 5 U- TOLUENE 5 J 1 J 1 J 2 J 2 J 1 JB
CHLOROBENZENE 8 U 5 U 5 U 8 U 8 U 5 U
ETHYLBENZENE 8 U 5 U 5 U 8 U 8 U 5 U
STYRENE 8 U 5 U 5 U 8 U 8 U 5 U- XYLENE (TOTAL) 8 U 5 U 5 U 8 U 8 U 5 U

-
-
-
-
-
-

NOTES: All values measured in ug/kg (ppb).
U - Not detected
J -Indicates an estimated value
B - Analyle found in blank
• - Background samples
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- TASLEe(CONT.)

SURFACE SOIL VOLATILE ANALYSES RESULTS
ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005- PITTSFORD. NEW YORK

- &-7 s-a $-8. &-10· RINSATE
10I04I8O 10I04I8O 10I04I8O 10I04I8O 10I04I8O

CHLOROMETHANE 11 U 10 U 11 U 11 U 10 U
BROMOMETHANE 11 U 10 U 11 U 11 U 10 U- VINYL CHLORIDE 11 U 10 U 11 U 11 U 10 U

CHLOROETHANE 11 U 10 U 11 U 11 U 10 U
METHYLENE CHLORIDE e U 5 U 5 U 1 J 5 U
ACETONE 11 U 10 U 11 U 11 U 10 U- CARBON DISULFIDE e U 5 U 5 U e U 5 U
1.1-DICHLOROETHENE e U 5 U 5 U e U 5 U
1.1-DICHLOROETHANE e U 5 U 5 U e U 5 U
1.2-DICHLOROETHENE (TOTAL) e U 5 U 5 U e U 5 U- CHLOROFORM e U 5 U 5 U e U 12
1,2-DICHLOROETHANE e U '5 U 5 U e U 5 U
2-8UTANONE 10 U 10 U 1 J 10 U 1 J
1.1.1-TRICHLOROETHANE e U 5 U 1 J e U 5 U- CARBON TETRACHLORIDE e U 5 U 5 U e U 5 U
VINYL ACETATE 11 u 10 U 11 U 11 U 10 u
BROMODICHLOROMETHANE e u 5 U 5 U 8 U 4 J
1.2-DICHLOROPROPANE e U 5 U 5 U 8 U 5 U- CI&-1.3-DICHLOROPROPENE e U 5 U 5 U 8 U 5 u
TRICHLOROETHENE e U 5 U 5 U e U 5 u
DIBROMOCHLOROMETHANE 8 u 5 U 5 U e U 5 U
1.1.2-TRICHLOROETHANE e U 5 U 5 U e U 5 U- BENZENE e U 5 U 5 U e U 5 U
TRAN&-1.3-DICHLOROPROPENE e U 5 U 5 U e U 5 U
BROMOFORM e U 5 U 5 U e U 5 U
4-t.AETHYL-2-PENTANONE 11 U 10 U 11 U 11 U 10 U- 2-HEXANONE 11 U 10 U 11 U 11 U 10 U
TETRACHLOROETHENE e u 5 U 5 U 8 U 5 U
1.1.2.2-TETRACHLOROETHANE 8 U 5 U 5 U 8 U 5 U- TOLUENE 2 J 2 JB 2 J 7 B 1 JB
CHLOROBENZENE 8 U 5 U 5 U 8 U 5 U
ETHYLBENZENE 8 U 5 U 5 U 8 U 5 U
STYRENE e U 5 U 5 U e U 5 U- XYLENE (TOTAL) e U 5 U 5 U 8 U' 5 U

-
-
-
-
-
-

NOTES: All values measured in uglkg (ppb).
U - Not detected
J - Indicates an estimated value
B - Analyte found in blank
• - Background samples
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- TABLE 7

SURFACE SOIL INORGANIC ANALYSES RESULTS

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005- PITTSFORD. NEW YORK

SOIL CONCENTRATIONS &-1 8-2 &-3 B-4 8-6 s-e- TYPICAL RANGE 1Qf1818O 1Qf1818O 1Qf1818O10118180 1Qf1818O 1Qf1818O

ALUMINUM 1.000-25.000 12.000 5.870 8.180 14,200 10,200 7.080

ANTIMONY 0.8-10- 5.55 U 5.25 U 5.3 U 5.75 U 5.75 U 5.45 U- ARSENIC 3-12 US 1.27 2.11 1.8 2.18 0.728 B

BARIUM 15-800 21 B 17.5 B 34.1 "'.8 28.8 15.5 B

BERYWUM 0-1.75 0.332 B 0.318 B 0.403 B 0.424 B 0.468 B 0.337 B

CADMIUM 0.0001-1 0.333 U 0.315 U 0.318 U 0.345 U 0.345 U 0.327 U- CALCIUM 130-35.000 4.180 4.810 12.000 1,280 2.300 87Il
CHROMIUM 1.5-40 288 7.32 13.5 17.3 35.1 28.2

HEXAVALENT CHROMIUM 1 U 1 U 1 U 1 U 1 U 1 U

COBALT 2.5-«) 2.77 B 2.78 B 8.3 7.52 4.22 B 2.12 B- COPPER 1~ 27.3 8.7 13 7.73 8.18 4.28

IRON 17.500-25.000 8.420 8.100 18.000 17.200 13.100 7.780

lEAD 1-30 13.1 7.13 8.41 8.01 10.1 8.75

MAGNESIUM 100-6.000 1.870 2,210 4.840 2.800 1.980 1.070- MANGANESE 50-5.000 181 177 358 704 284 115

MERCURY 0.042-0.08 0.111 U 0.105 U 0.108 U 0.115 U 0.115 U 0.108 U
NICKEL 0.5-25 8.82 8.88 13.8 13.5 10.5 3.81 B
POTASSIUM 8.500-43.000 538 B 484 B 1.480 1.210 1.020 420 B- SELENIUM <0.1-3.8 0.333 U 1.58 U 1.8 U 1.72 U 0.345 U 0.328 U
SILVER 0.1-5- 0.222 U 0.21 U 0.347 B 0.23 U 0.23 U 0.218 U
SODIUM <500-8.000 170 B 220 B 288 B 188 B 228 B 178 B
THALLIUM 0.1-12- 0.111 U 0.105 U 0.108 U 0.115 U 0.115 U 0.108 U- VANADIUM 11-118 18.5 14.8 24.2 28.8 23 14.4
ZINC 37-80 48.5 22.8 33.5 38.8 28 18.2
CYANIDE 0.lll56 U 0.525 U 0.53 U 0.575 U 0.575 U 0.545 U
BORON 2-130- 8 8 8 8 U 10 8- PHENOLS 0.31 0.28 0.22 0.28 0.55 0.52
FLUORIDE' 30-300- 14 10 U 10 U 10 U 20 10 U
SULFATE 58 88 120 85 80 SZ
CHLORIDE 10-100- 220 140 850 870 320 230- PERCENT TOTAL SOLIDS 80 86 84 87 87 82

-
-
-
-
-
-
-

PFG:cmblAL032.14

NOTES: NYS concentration range In uncontaminated 1Oi1. from

background concentration. of 20 element. in 1Oi1. with
epeclal regard for N_ York State by E. Carol McGOYem

- - Dragun. Soil Chemietry of Hazardou. Waite.
All value. reponed In mglkg (ppm).

- - Not available

U - Not detected
B - Value Ie.. than contract required detection limit.

but greater than inltrument detection limit.
•• - Background sample
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- TABLE 7

SURFACE SOIL INORGANIC ANALYSES RESULTS
ALCAN ALUMINUM CORPORATION

ALCAN ALUMINUM SITE *828005- PITTSFORD, NEW YORK

- SOIL CONCENTRAT1ON8 8-7 8-1 ~.. 8-10··

TYPICAL RANGE 1Qf1/WO 1Qf1/WO 1Qf1/WO 1Qf1/WO

ALUMINUM 1,000-26,000 14,800 8,750 5,020 8,830

ANTIMONY 0.8-10· 5.55 U 5.25 U 5.3 U 5.55 U

- ARSENIC 3-12 2.84 0.883 B 1.24 2.4

BARIUM 1a-.oo 43.8 13.5 B 15.5 B 34.8

BERYLUUM 0-1.75 0.826 0.326 B 0.335 B 0.344 B

CADMIUM 0.0001-1 0.333 U 0.315 U 0.318 U 0.333 U- CALCIUM 130-36,000 1,280 aoe 1,380 1.250
CHROMIUM 1.5-40 18 IU3 8.07 8.72
HEXAVALENT CHROMIUM 1 U 1 U 1 U 1 U

COBALT 2.5-«) 7.28 1.88 B 2.02 B 2.07 B- COPPER 1-60 14.1 4.2 5.88 8.14

IRON 17,500-25.000 18,300 7.340 7,080 8,870

LEAD 1-30 21.a 4.oe 4.28 5.84
MAGNESIUM 100-6.000 2,no an 1,030 1,040- MANGANESE 50-5,000 410 88.5 140 283
MERCURY 0.042-0.08 0.111 U 0.105 U 0.108 U 0.111 U
NICKEL 0.5-25 17.2 5.33 4.78 4.85

POTASSlUM~ 8,500-43,000 1.830 488 B 427 B 353 B- SELENIUM <O.1-3.a 0.333 U 1.58 U 0.31a U 0.333 U
SILVER 0.1-6· 0.222 U 0.21 U 0.212 U 0.222 U
SODIUM <500-8.000 222 B 145 B 145 B 1110 B
THALUUM 0.1-12· 0.11 B 0.105 U 0.108 U 0.111 U- VANADIUM 11-11a 30.2 13.8 12.7 14.5
ZINC 37-110 47.8 15.4 18.1 25.2
CYANIDE 0.566 U 0.525 U 0.53 U 0.566 U
BORON 2-130· 15 5 U 5 U 8 U- PHENOLS 0.34 0.33 0.37 0.23
FLUORIDE 30-300. 10 U 10 U 10 U 14
SULFATE 73 85 ee 280
CHLORIDE 10-100· 440 100 U 180 100 U- PERCENT TOTAL SOLIDS 90 as 84 90

-
-
-
-
-
-
-

PFG:cmblAL032.14

NOTES: NYS concentration range in uncontaminated eoila from
bKkground concentr.tiona of 20 elementa in eoila with
apeclal regard for N_ York State by E. Carol McGOYem

• - Dragun, Soil Chemlltry of Hazardoua W.....
All value. reported in mgJkg (ppm).

- - Not .vailable
U - Not detected
B- Value Ie.. than contr.ct required detection limit,

but greater than instrument detection limit.
•• - Background sample

"-082
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- TableBA

Water Volatile Organic Analyses Results- AJcan Aluminum Corporation
Alcan Aluminum Site #828005

Pittsford, New York

- B-1D
NYSCLASS B-1S B-1S B-1D B-1D B-1D B-1D BLDUP.

GA STANDARDS 11/16190 2/28191 11/13190 2/28191 6/4192 8/10192 6/4/92

CHLOROMETHANE 10 U 10 U 10 U 10 U 10 UJ 10 U 10 UJ- BROMOMETHANE 10 U 10 U 10 U 10 U 10 UJ 10 U 10 UJ
VINYL CHLORIDE 2 10 U 10 U 10 U 10 U 10 UJ 10 U 10 UJ
CHLOROETHANE 10 U 10 U 10 U 10 U 10 UJ 10 U 10 UJ
METHYLENE CHLORIDE 5 5 U 5 U 5 U 5 U 17 UJ 2 J 17 UJ- ACETONE 7 JB 10 U 10 U 10 U 10 UJ 15 UJ 10 UJ
CARBON DISULFIDE 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
1,1-DICHLOROETHENE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
1,1-DICHLOROETHANE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
1,2-DICHLOROETHENE (TOTAL) 5 5 U 5 U 5 U 5 U 12 UJ 10 U 12 UJ- CHLOROFORM 7 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
1,2-DICHLOROETHANE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
2-BUTANONE 10 U 10 U 10 U 10 U 10 UJ 12 UJ 10 UJ
1,1,1-TRICHLOROETHANE 5 5 U 5 U 1 J 5 U 10 UJ 10 U 10 UJ
CARBON TETRACHLORIDE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ- VINYL ACETATE 2 10 U 10 U 10 U 10 U 10 UJ 10 UJ
BROMODICHLOROMETHANE SO· 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
1,2-DICHLOROPROPANE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
CIS-1,3-DICHLOROPROPENE 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
TRICHLOROETHENE , 5 5 U 5 U 23 6 13 J 9 J 12 J- DIBROMOCHLOROMETHANE SO· 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
1,1,2-TRICHLOROETHANE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
BENZENE 0.7 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
TRANS-1,3-DICHLOROPROPENE 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
BROMOFORM SO· 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ- 4-METHYL-2-PENTANONE 10 U 10 U 10 U 10 U 10 UJ 14 U 10 UJ
2-HEXANONE SO· 10 U 10 U 10 U 10 U 10 UJ 23 U 23 U
TETRACHLOROETHENE 5 5 U 5 U 5 U 5 U 12 UJ 10 U 12 UJ
1,1,2,2-TETRACHLOROETHANE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
TOLUENE 5 1 J 5 U 0.7 JB 5 U 10 UJ 10 U 10 UJ- CHLOROBENZENE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
ETHYLBENZENE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
STYRENE 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
XYLENE (TOTAL) 5 5 U 5 U 5 U 5 U 10 UJ 10 U 10 UJ
HEXANE 10 U 10 U 10 U 10 U 10 UJ 10 U 10 UJ- FREON 113 9 NO NO

NOTES: All values repor1ed in 11911 (ppb).
- - Not available- U - Not detected
J - Indicates an estimated value
B - Analyte found in blank
• - Indicates NYS CLASS GA GUIDANCE VALUE
NO - non-detect-

-
-
-
-
_ O'Brien & Gere Engineers, Inc. Page 1 of7 CMG:bdm\div8\3057032\5_rpts\4cmgwvoa.wb2
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- Table8A

Water Volatile Organic Analyses Results

- A1can Aluminum Corporation
A1can Aluminum Site 1828005

Pillsford, New York

- B-1D
NYS CLASS BLDUP. B-2S B-2S B-2D B-2D B-3S B-3S

GA STANDARDS 8110192 11/16190 3/1191 11/14190 3/1191 11/19190 3/1191

CHLOROMETHANE 10 U 10 U 10 U 10 U 10 U 10 U 10 U- BROMOMETHANE 10 U 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE 2 10 U 10 U 10 U 10 U 10 U 10 U 10 U
CHLOROETHANE 10 U 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE 5 10 U 5 U 12 5 U 10 5 U 5 U- ACETONE 15 UJ 4 J 10 U 10 10 U 10 U 10 U
CARBON DISULFIDE 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHENE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHANE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) 5 10 U 5 U 5 U 5 U 5 U 80 5 U- CHLOROFORM 7 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHANE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
2-BUTANONE 12 UJ 10 U 10 U 10 U 10 U 10 U 10 U
1,1,1-TRICHLOROETHANE 5 10 U 5 U 5 U 2 J 5 U 5 U 5 U
CARBON TETRACHLORIDE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U- VINYL ACETATE 2 10 U 10 U 10 U 10 U 10 U 10 U
BROMODICHLOROMETHANE SO" 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROPROPANE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
CIS-1,3-DICHLOROPROPENE 10 U 5 U 5 U 5 U 5 U 5 U 5 U
TRICHLOROETHENE , 5 7 J 5 U 5 U 5 U 5 U 46 5 U- DIBROMOCHLOROMETHANE SO" 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2-TRICHLOROETHANE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
BENZENE 0.7 10 U 0.7 J 5 U 5 U 5 U 5 U 5 U
TRANS-1,3-DICHLOROPROPENE 10 U 5 U 5 U 5 U 5 U 5 U 5 U
BROMOFORM SO" 10 U 5 U 5 U 5 U 5 U 5 U 5 U- 4-METHYL-2-PENTANONE 14 U 10 U 10 U 10 U 10 U 10 U 10 U
2-HEXANONE SO" 23 U 10 U 10 U 10 U 10 U 10 U 10 U
TETRACHLOROETHENE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2,2-TETRACHLOROETHANE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE 5 10 U 1 JB 1 J 1 J 5 U 5 U 5 U- CHLOROBENZENE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
ETHYLBENZENE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
STYRENE 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
XYLENE (TOTAL) 5 10 U 5 U 5 U 5 U 5 U 5 U 5 U
HEXANE 10 U 10 U 10 U 10 U 10 U 10 U 5 J- FREON 113 NO

NOTES: All values reported in ~g11 (ppb).
- - Not available- U - Not detected
J - Indicates an estimated value
B - Analyle found in blank
" - Indicates NYS CLASS GA GUIDANCE VALUE
NO - non-detecl-

-
-
-
-
_ O'Brien & Gere Engineers, Inc. Page 20f7 CMG:bdm\div8'3057032\5_rpls\4cmgwvoa.wb2
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Table SA

Water Volatile Organic Analyses Results

Alcan Aluminum Corporation
Alcan Aluminum Site #828005

Pittsford, New York

NYSCLASS B-3D B-3D B-4S B-4D B-4D B-5D B-5D
GASTANDARDS 11/14190 3/1/91 3/1/91 11/14190 3/1/91 11/14190 3/1/91

CHLOROMETHANE 10 U 10 U 10 U 10 U 10 U 10 U 10 U- BROMOMETHANE 10 U 10 U 10 U 10 U 10 U 10 U 10 U
VINYL CHLORIDE 2 10 U 10 U 10 U 10 U 10 U 10 U 10 U
CHLOROETHANE 10 U 10 U 10 U 10 U 10 U 10 U 10 U
METHYLENE CHLORIDE 5 5 U 5 U 5 U 5 U 10 5 U 5 U-ACETONE 10 U 10 U 10 U 11 10 U 10 U 10 U
CARBON DISULFIDE 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHENE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1-DICHLOROETHANE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROETHENE (TOTAL) 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U-CHLOROFORM 7 5 U 5 U 5 U 5 U 5 U 1 J 5 U
1,2-DICHLOROETHANE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-BUTANONE 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,1,1-TRICHLOROETHANE 5 5 4 J 5 U 1 J 5 U 2 J 5 U
CARBON TETRACHLORIDE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U- VINYL ACETATE 2 10 U 10 U 10 U 10 U 10 U 10 U 10 U
BROMODICHLOROMETHANE SO· 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-DICHLOROPROPANE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
CIS-1,3-DICHLOROPROPENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U
TRICHLOROETHENE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U- DIBROMOCHLOROMETHANE SO· 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2-TRICHLOROETHANE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
BENZENE 0.7 5 U 5 U 5 U 5 U 5 U 5 U 5 U
TRANS-1,3-DICHLOROPROPENE 5 U 5 U 5 U 5 U 5 U 5 U 5 U
BROMOFORM SO· 5 U 5 U 5 U 5 U 5 U 5 U 5 U- 4-METHYL-2-PENTANONE 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-HEXANONE 50 • 10 U 10 U 10 U 10 U 10 U 10 U 10 U
TETRACHLOROETHENE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2,2-TETRACHLOROETHANE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
TOLUENE 5 5 U 5 U 5 U 0.9 J 5 U 5 U 5 U- CHLOROBENZENE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
ETHYLBENZENE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
STYRENE 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
XYLENE (TOTAL) 5 5 U 5 U 5 U 5 U 5 U 5 U 5 U
HEXANE 10 U 1600 J 6 J 10 U 640 J 10 U 480 J-FREON 113

NOTES: All values reported in 1lg!1 (ppb).
- - Not available- U - Not detected
J - Indicates an estimated value
B • Analyte found in blank
•• Indicates NYS CLASS GA GUIDANCE VALUE
ND - non-detect-

-
-
-
-
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- Table SA

Water Volatile Organic Analyses Resuhs

- Alcan Aluminum Corporation
A1can Aluminum Sne #828005

Pillsford, New York

-
NYSCLASS B-6 B-6 B-7 B-7 B-8 B-8 B-9

GA STANDARDS 11/16190 2128/91 11/16190 3/1/91 11/14190 3/1/91 614/92

CHLOROMETHANE 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ- BROMOMETHANE 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
VINYL CHLORIDE 2 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
CHLOROETHANE 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
METHYLENE CHLORIDE 5 46 12 5 U 8 10 U 3 J 17 UJ

- ACETONE 20 U 10 U 20 10 U 20 U 10 U 10 UJ
CARBON DISULFIDE 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
1,1-DICHLOROETHENE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
1,1·DICHLOROETHANE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
1.2·DICHLOROETHENE (TOTAL) 5 10 U 5 U 5 U 5 U 10 U 5 U 12 UJ- CHLOROFORM 7 10 U 5 U 3 J 5 U 10 U 5 U 10 UJ
1,2·DICHLOROETHANE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
2-BUTANONE 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
1,1.1-TRICHLOROETHANE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
CARBON TETRACHLORIDE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ- VINYL ACETATE 2 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
BROMODICHLOROMETHANE SO" 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
1,2-DICHLOROPROPANE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
CIS-1,3-DICHLOROPROPENE 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
TRICHLOROETHENE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ-DIBROMOCHLOROMETHANE - SO" 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
1,1,2-TRICHLOROETHANE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
BENZENE 0.7 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
TRANS.1,3-DICHLOROPROPENE 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
BROMOFORM SO" 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ- ~ETHYL·2-PENTANONE 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
2·HEXANONE SO" 20 U 10 U 10 U 10 U 20 U 10 U 10 UJ
TETRACHLOROETHENE 5 10 U 5 U 5 U 5 U 10 U 5 U 12 UJ
1,1,2,2-TETRACHLOROETHANE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
TOLUENE 5 5 J 2 J 5 U 5 U 10 U 5 U 10 UJ-CHLOROBENZENE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
ETHYLBENZENE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
STYRENE 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
XYLENE (TOTAL) 5 10 U 5 U 5 U 5 U 10 U 5 U 10 UJ
HEXANE 10 U 10 U 10 U 10 U 20 U 10 U 10 UJ-FREON 113 11

NOTES: All values reported in 1Ig!\ (ppb).
- - Not available- U - Not detecled
J - Indicates an estimated value
B - Analyle found in blank
"- Indicates NYS CLASS GA GUIDANCE VALUE
NO - non-detecl-

-
-
-
-
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Table 8A

Water Volatile Organic Analyses Results

Alcan Aluminum Corporation
Alcan Aluminum Site #828005

Pittsford, New York

NYSCLASS 8-9 8-10 8-120 8-120 8-13 8-13 CISTERN-W
GA STANDARDS 8/10192 8110/92 6/4192 8110192 6/4192 8/10192 6/4/92

CHLOROMETHANE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
BROMOMETHANE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
VINYL CHLORIDE 2 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CHLOROETHANE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
METHYLENE CHLORIDE 5 2 J 10 U 17 UJ 15 UJ 17 UJ 3 J 17 UJ
ACETONE 15 UJ 15 UJ 10 UJ 10 U 10 UJ 15 UJ 10 UJ
CARBON DISULFIDE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,1-DlCHLOROETHENE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,1-DICHLOROETHANE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,2-DICHLOROETHENE (TOTAL) 5 10 U 10 U 12 UJ 10 U 12 UJ 10 U 12 UJ
CHLOROFORM 7 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1.2-DICHLOROETHANE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
2·BUTANONE 12 UJ 12 UJ 10 UJ 12 UJ 10 UJ 12 UJ 10 UJ
1,1,1-TRICHLOROETHANE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CARBON TETRACHLORIDE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
VINYL ACETATE 2 10 UJ 10 UJ 10 UJ
BROMODICHLOROMETHANE SO· 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,2·DICHLOROPROPANE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CIS-1,3-DICHLOROPROPENE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
TRICHLOROETHENE , 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
DIBROMOCHLOROMETHANE SO· 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,1,2-TRICHLOROETHANE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
BENZENE 0.7 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
TRANS-1,3-DICHLOROPROPENE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
BROMOFORM SO· 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
4-METHYL-2-PENTANONE 14 U 14 U 10 UJ 14 U 10 UJ 14 U 10 UJ
2-HEXANONE SO· 23 U 23 U 10 UJ 23 U 10 UJ 23 U 10 UJ
TETRACHLOROETHENE 5 10 U 10 U 12 UJ 10 U 12 UJ 10 U 12 UJ
1,1,2,2-TETRACHLOROETHANE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
TOLUENE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CHLOROBENZENE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
ETHYLBENZENE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
STYRENE 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
XYLENE (TOTAL) 5 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
HEXANE 10 U 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
FREON 113 NO NO 10 J NO 6 J NO 5 J

NOTES: All values reported in ~g11 (ppb).
- - Not available
U - Not detected
J - Indicates an estimated value
B - Analyte found in blank
• - Indicates NYS CLASS GA GUIDANCE VALUE
NO - non-detect
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Table SA

Water Volatile Organic Analyses Results

A1can Aluminum Corporation
A1can Aluminum Sne #828005

Pittsford, New Yorlt

- EAST EAST WEST WEST EQUIP.
NYS CLASS CISTERN-W PUMPHOUSE PUMPHOUSE PUMPHOUSE PUMPHOUSE BLANK

GA STANDARDS 8110192 614192 8110192 614192 8110192 614192

- CHLOROMETHANE 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
BROMOMETHANE 10 U 10 UJ 10 UJ 10 UJ 10 U 10 UJ
VINYL CHLORIDE 2 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CHLOROETHANE 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
METHYLENE CHLORIDE 5 10 U 17 UJ 10 U 17 UJ 10 U 3 J- ACETONE 15 UJ 10 UJ 15 UJ 10 UJ 15 UJ 10 UJ
CARBON DISULFIDE 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,1-DICHLOROETHENE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,1-DICHLOROETHANE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,2-DICHLOROETHENE (TOTAL) 5 10 U 12 UJ 10 U 12 UJ 10 U 12 UJ- CHLOROFORM 7 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,2-DICHLOROETHANE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
2·BUTANONE 12 UJ 10 UJ 12 UJ 10 UJ 12 UJ 10 UJ
1,1,1·TRICHLOROETHANE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CARBON TETRACHLORIDE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ- VINYL ACETATE 2 10 UJ 10 UJ 10 UJ
BROMODICHLOROMETHANE SO· 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
1,2-DICHLOROPROPANE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
CIS-1,3-DICHLOROPROPENE 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ

6~~~~i6~~ETHANE~
5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ- SO· 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ

1,1,2-TRICHLOROETHANE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
BENZENE 0.7 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
TRANS.1,3-DICHLOROPROPENE 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
BROMOFORM SO· 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ- 4-METHYL-2·PENTANONE 14 U 10 UJ 14 U 10 UJ 14 U 10 UJ
2-HEXANONE SO· 23 U 10 UJ 23 U 10 UJ 23 U 10 UJ
TETRACHLOROETHENE 5 10 U 12 UJ 10 U 12 UJ 10 U 12 UJ
1,1,2,2-TETRACHLOROETHANE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
TOLUENE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ- CHLOROBENZENE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
ETHYLBENZENE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
STYRENE 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
XYLENE (TOTAL) 5 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ
HEXANE 10 U 10 UJ 10 U 10 UJ 10 U 10 UJ- FREON 113 NO NO J NO 5 J NO

-
-
-
-
-
-
_ O'Brien & Gere Engineers, Inc.

NOTES: All values reported in I'gII (ppb).
- - Not available
U • Not detected
J - Indicates an estimated value
B • Analyte found in blank
• - Indicates NYS ClASS GA GUIDANCE VALUE
NO - non-<letect

Page 6 of 7 CMG:bdm\div8\3057032'SJpts\4cmgwvoa.wb2



-
- TBbleSA

Water Volatile Organic Analyses Resuhs- Alcan Aluminum Corporation
Alcan Aluminum Site #828005

Pittsford, New YorX

- EQUIP.
NYSCLASS BLANK TRIP BLANK TRIP BLANK TRIP BLANK

GA STANDARDS 8110/92 11113190 6/4/92 8/10192

CHLOROMETHANE 10 U 10 U 10 UJ 10 U- BROMOMETHANE 10 U 10 U 10 UJ 10 U
VINYL CHLORIDE 2 10 U 10 U 10 UJ 10 U
CHLOROETHANE 10 U 10 U 10 UJ 10 U
METHYLENE CHLORIDE 5 10 U 5 U 2 J 10 U- ACETONE 15 UJ 10 U 10 UJ 15 UJ
CARBON DISULFIDE 10 U 5 U 10 UJ 10 U
1,1-DICHLOROETHENE 5 10 U 5 U 10 UJ 10 U
1,1-DICHLOROETHANE 5 10 U 5 U 10 UJ 10 U
1,2-DICHLOROETHENE (TOTAL) 5 10 U 5 U 12 UJ 10 U- CHLOROFORM 7 20 5 U 10 UJ 10 U
1,2·DICHLOROETHANE 5 10 U 5 U 10 UJ 10 U
2-BUTANONE 12 UJ 10 U 10 UJ 12 UJ
1,1,1-TRICHLOROETHANE 5 10 U 5 U 10 UJ 10 U
CARBON TETRACHLORIDE 5 10 U 5 U 10 UJ 10 U- VINYL ACETATE 2 10 U 10 UJ
BROMODICHLOROMETHANE SO" 10 U 5 U 10 UJ 10 U
1,2-DICHLOROPROPANE 5 10 U 5 U 10 UJ 10 U
CIS·1,3-DICHLOROPROPENE 10 U 5 U 10 UJ 10 U
TRICHLOROETHENE 5 10 U 5 U 10 UJ 10 U- DIBROMOCHLOROMETHANE SO" 10 U 5 U 10 UJ 10 U
1,1,2-TRICHLOROETHANE 5 10 U 5 U 10 UJ 10 U
BENZENE 0.7 10 U 5 U 10 UJ 10 U
TRANS-1,3-DICHLOROPROPENE 10 U 5 U 10 UJ 10 U
BROMOFORM SO" 10 U 5 U 10 UJ 10 U- ~ETHYL-2·PENTANONE 14 U 10 U 10 UJ 14 U
2·HEXANONE 50" 23 U 10 U 10 UJ 23 U
TETRACHLOROETHENE 5 10 U 5 U 12 UJ 10 U
1,1,2,2-TETRACHLOROETHANE 5 10 U 5 U 10 UJ 10 U
TOLUENE 5 10 U 5 U 10 UJ 10 U- CHLOROBENZENE 5 10 U 5 U 10 UJ 10 U
ETHYLBENZENE 5 10 U 5 U 10 UJ 10 U
STYRENE 5 10 U 5 U 10 UJ 10 U
XYLENE (TOTAL) 5 10 U 5 U 10 UJ 10 U
HEXANE 10 U 10 U 10 UJ 10 U- FREON 113 NO NO NO NO

NOTES: All values reported in Ilgll (ppb).
- - Not available- U - Not detected
J - Indicates an estimated value
B - Analyte found in blank
" - Indicates NYS CLASS GA GUIDANCE VALUE
NO - non-detect-

-
-
-
-
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Table8B

- Water Inorganic Analyses Resuhs

Alcan Aluminum Corporation
Alcan Aluminum Site 1828005

Pittsford, New Yori(-
B-1S B-1S B-1S B-1O B-1D B-1D B-2S- NYSCLASS TOTAl SOLUBLE SOLUBLE TOTAl SOLUBLE SOLUBLE SOLUBLE

GA STANDARDS 11/16190 11/16190 2128191 11/13190 11/13190 2128191 11/16190

AlUMINUM 6,320 68B 715 20 U 456
ANTIMONY 3" 50 U 50U 50 U 50 U 50 U- ARSENIC 25 3 B 2 B 2 U 2 B 13
BARIUM 1,000 82 B 49 B 119 B 123 B 17 B
BERYLLIUM 3" 3 B 1 U 1 U 1 U 1 U
CADMIUM 10 3 U 3 U 5 U 3 U 3 U 5 U 3 U
CAlCIUM 119,000 96,400 134,000 146,000 32,400- CHROMIUM 50 22 5 U 10 U 5 B 5 U 10 U 64
CHROMIUM-HEXAVAlENT 50 10 U 10 U 10 U 10 U 10 U 10 U 90
COBAlT 5 U 5 U 5 U 5 U 5 U
COPPER 200 18 B 5 U 8 B 5 U 11 B
IRON 300 9,820 38B 150 1,310 20 U 72 B 836- LEAD 25 7 1 U 5 U 3 B 1 U 5 U 2 B
MAGNESIUM 35000" 31,800 28,000 32,600 35,600 7,070
MANGANESE 300 1.100 11 B 95 64 554
MERCURY 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U- NICKEL 23 B 15 U 20 U 15 U 15 U 20 U 15 U
POTASSIUM 1,360 B 1,000 U 1,630 B 1,000 U 1,000 U
SELENIUM 10 3 U 3 U 3 U 3 U 3 U
SILVER 50 2 U 2 U 3 B 2 U 2 U
SODIUM 20,000 19,200 19,200 18.400 U 93.500 102,000 116,000 200,000
THAlLIUM 4 1 U 1 U 1 U 1 U 1 U- VANADIUM 17 B 5 B 5 U 5 U 11 B
ZINC 300 42 5 U 10 U 25 5 U 10 U 23
CYANIDE 100 10 U 10 U 10 U
SULFATE 250,000 46,000 36,200 88,000 69,500 20,000- BORON 1,000 100 U 900 100
FLUORIDE 1,500 400 100 U 500 100 U 400
PHENOL 5 5 U 5 U 5 U
CHLORIDE 250,000 15,000 7,590 160,000 149,000 17,000
pH'" 7.5 7.6 7.2 7.6 7.9- CONDUCTMTY (IlS) 600 760 1150 1,500 840
TEMPERATURE ("C) 14 7 11 10 14
TURBIDITY (NTU) >100 49 67 7 21

Notes: All values reported in Ilgll (ppb).- - • Not available
" • NYS CLASS GA GUIDANCE VAlUE
.... Field determined values
U - Not detected
B - Value less than contract required detection limit,- but greater than instrument detection limit.
R • Data Rejected
TOTAl = Samples having turbidity >50 NTUs
SOLUBLE = Samples having turbidity <50 NTUs,

or fihered samples-
-
-
-
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Table 8B- Water Inorganic Analyses Resuhs

A1can Aluminum Corporation
A1can Aluminum S~e #828005

Pillsford, New York-
B-2S B-2D B-2D B-3S B-3S B-3S B-3S- NYS CLASS SOLUBLE SOLUBLE SOLUBLE TOTAL SOLUBLE TOTAL SOLUBLE

GA STANDARDS 311/91 11/14190 311/91 11/16190 11/16190 3/1/91 311/91

ALUMINUM 794 9,900 1,540
ANTIMONY 3" 50 U 50 U 50 U- ARSENIC 25 2 U 20 20
BARIUM 1,000 42 B 58 B 61 B
BERYLLIUM 3" 1 U 3 B 1 U
CADMIUM 10 5 U 3 U 5 U 3 U 3 U 5 U 5 U
CALCIUM 73,200 80,300 5,110- CHROMIUM 50 82 12 13.6 37 9 B 283 230
CHROMIUM-HEXAVALENT 50 35 10 10 U 10 U 10 U 177 201
COBALT 5 U 8 B 5 U
COPPER 200 9 B 48 21 B
IRON 300 384 1,660 2,020 15,700 1,460 806 355- LEAD 25 5 U 4 B 5 U 6 2 B 5 U 5 U
MAGNESIUM 35000 " 21,600 19,700 1,100 B
MANGANESE 300 53 546 21
MERCURY 2 0.22 0.2 U 0.2 U 0.8 0.9 0.43 0.72
NICKEL 20 U 15 U 20 U 29 B 15 U 20 U 20 U- POTASSIUM 1,000 U 1,000 U 1,000 U
SELENIUM 10 3 U 8 3.34 B
SILVER 50 2 U 2 U 2 U
SODIUM 20,000 119,000 90,200 117,000 372,000 353,000- THALLIUM 4 1 U 1 U 1 U
VANADIUM 6 B 79 63
ZINC 300 10 U 24 12.7 B 72 17 B 10 U 10 U
CYANIDE 100 10 U 10 U
SULFATE 250,000 13,600 72,000 83,400 75,000 5,000 U 5,480- BORON 1,000 100 100 U
FLUORIDE 1,500 1,020 400 100 U 600 4,920 4,530
PHENOL 5 5 U 5 U
CHLORIDE 250,000 17,800 61,000 67,900 12.000 15,600 19,400
pH- 7.9 7.6 7.5 7.7 8.7- CONDUCTMTY (liS) 790 770 1,100 940 1,710
TEMPERATURE (OC) 5 9 9 14 9
TURBIDITY (NTU) 13 28 40 >100 90

Notes: All values reported in 1Ig!1 (ppb).- - • Not available
" • NYS CLASS GA GUIDANCE VALUE
- • Field determined values
U • Not detected
B· Value less than contract required detection lim~,- but greater than instrument detection limit.
R • Data Rejected
TOTAL· Samples haVing tUrbidity >50 NTUs
SOLUBLE· Samples having turbidity <50 NTUs,

or filtered samples-
-
-
-
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Table8B

- Water Inorganic Analyses Results

A1can Aluminum Corporation
Alcan Aluminum Site l\l828005

Pittsford. New York-
B-3D B-3D B-3D B-4S B-4D B-4D B-5D- NYSCLASS SOLUBLE TOTAL SOLUBLE SOLUBLE SOLUBLE SOLUBLE SOLUBLE

GA STANDARDS 11/14190 3/1/91 3/1/91 3/1/91 11/14190 3/1/91 11/14190

ALUMINUM 96 B 359 492
ANTIMONY 3· 50 U 50 U 50 U- ARSENIC 25 2 U 2 U 3 B
BARIUM 1,000 73 B 76 B 120 B
BERYLLIUM 3· 1 U 1 U 1 U
CADMIUM 10 3 U 5 U 5 U 5 U 3 U 5 U 3 U
CALCIUM 83.500 97.200 86.600- CHROMIUM 50 214 179 150 10 U 6 B 10 U 10
CHROMIUM-HEXAVALENT 50 230 191 181 10 U 10 U 10 U 10
COBALT 5 U 5 U 5 U
COPPER 200 10 B 8 B 10 B
IRON 300 157 11,800 52.8 B 920 807 204 1.170- LEAD 25 2 B 5 U 5 U 5 U 3 B 5 U 3 B
MAGNESIUM 35000· 26.300 23,700 23.600
MANGANESE 300 12 B 40 46
MERCURY 2 0.2 U 0.79 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
NICKEL 15 U 20 U 20 U 20 U 15 U 20 U 15 U- POTASSIUM 1,000 U 1.000 U 1.000 U
SELENIUM 10 3 U 3 U 3 U
SILVER 50 2 B 3 B 2 U
SODIUM 20.000 13.900 152.000 146.000 284.000 80.500 68.400 143.000- THALLIUM 4 1 U 1 U 1 U
VANADIUM 5 B 6 B 5 U
ZINC 300 18 B 29.8 10 U 12.8 B 20 10 U 22
CYANIDE 100 10 U 10 U 10 U
SULFATE 250.000 112.000 109.000 56.400 65,000 71,600 62.000- BORON 1.000 300 500 200
FLUORIDE 1,500 300 171 201 118 200 100 U 300
PHENOL 5 5 U 5 U 5 U
CHLORIDE 250,000 116,000 122.000 4,750 81,000 114,000 190,000
pH'" 7.7 7.6 7.8 7.5 7.5 7.0- CONDUCTIVITY (115) 1030 1,470 1,980 880 1.380 1530
TEMPERATURE (·C) 11 9 8 11 10 11
TURBIDITY (NTU) 7 >100 30 23 4 23

Notes: All values reported in 1lg!1 (ppb).- - • Not available
•• NYS CLASS GA GUIDANCE VALUE
... - Field determined values
U - Not detected
B - Value less than contract required detection limit.- but greater than instrument detection limit.
R - Data Rejected
TOTAL· Samples having turbidity >50 NTUs
SOLUBLE· Samples having turbidity <50 NTUs.

or filtered samples-
-
-
-
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Table 8B.... Water Inorganic Analyses Resu~s

A1can Aluminum Corporation
A1can Aluminum Site 1828005

Pittsford, New York-
B-5D B-6 B-6 B-6 B-6 B-7- NYSCLASS SOLUBLE TOTAL SOLUBLE TOTAL SOLUBLE TOTAL

GA STANDARDS 311/91 11/16190 11/16190 2128/91 2128/91 11/27190

ALUMINUM 89,500 12,500 51,900
ANTIMONY 3· 50 U 50 U 50 U.- ARSENIC 25 6 B 10 4 B
BARIUM 1,000 435 46 B 249
BERYLLIUM 3· 7 1 U 4 B
CADMIUM 10 5 U 3 U 3 U 5 U 5 U 3 U
CALCIUM 128,000 2,990 B 27,500- CHROMIUM 50 10.6 431 36 124 11.5 129
CHROMIUM-HEXAVALENT 50 10 U 10 U 10 U 10 U 10 U 10 U
COBALT 52 5 U 38 B
COPPER 200 183 22 B 92- IRON 300 2,110 132.000 8.610 38,000 1,590 87,500
LEAD 25 5 U 51 1 B 14.5 5 U 28
MAGNESIUM 35000 • 39,100 1,690 B 16,200
MANGANESE 300 2,770 139 2,600
MERCURY 2 0.22 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U- NICKEL 20 U 137 15 U 48.1 20 U 96
POTASSIUM 13,400 3,850 B 7,080
SELENIUM 10 15 U 3 U 10.8
SILVER 50 2 U 2 U 2 U
SODIUM 20,000 144,000 492,000 540,000 404.000 387,000 U 274,000.. THALLIUM 4 1 U 1 U 1 U
VANADIUM 168 35 B 117
ZINC 300 12.1 B 336 16 B 97 10 U 229
CYANIDE 100 10 U 10 U
SULFATE 250,000 72,800 110,000 14,100 30,200 230,000- BORON 1,000 100 100
FLUORIDE 1,500 267 600 178 178 1,700
PHENOL 5 5 U 5 U
CHLORIDE 250,000 171,000 39,000 U 9,280 8,680 350,000
pH'" 7.6 9.7 9 9.5- CONDUCTMTY (~S) 1,620 >1400 1,980 1010
TEMPERATURE (·C) 10 16 7 15
TURBIDITY (NTU) 40 >100 >100 >100

Notes: All values reported in IJlj/1 (ppb).- - • Not available
•• NYS CLASS GA GUIDANCE VALUE
.... Field detennined values
U - Not detected
B - Value less than contract required detection limit.- but greater than instrument detection limit.
R - Data Rejected
TOTAL .. Samples having turbidity >50 NTUs
SOLUBLE .. Samples having tUrbidity <50 NTUs,

or filtered samples-
-
-
-
_ O'Brien & Gere Engineers, Inc. Page4of9 CMG:bdm\div8\3057032\5_rpts\5cmgwia.wb2
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Table8B

- Water Inorganic Analyses Results

Alesn Aluminum Corpollllion
Alcan Aluminum Site 1828005

Pittsford, NlIW York-
8-13

8-13 SOLUBLE 8-13 8-13 Cistem-W- NYSCLASS SOLUBLE BLDUP TOTAL SOLUBLE TOTAL
GA STANDARDS 6/4/92 6/4192 8110192 8110/92 6/4/92

ALUMINUM
ANTIMONY 3·-ARSENIC 25
BARIUM 1,000
BERYLLIUM 3·
CADMIUM 10 3.8 UJ 3.8 U 5 U 5 U 3.8 U
CALCIUM- CHROMIUM 50 3.9 UJ 3.9 U 6.4 J 6 U 214
CHROMIUM-HEXAVALENT 50 10 UJ 10 UJ 20 U 10 U 10 UJ
COBALT
COPPER 200
IRON 300 11.2 UJ 11.2 3.820 19.6 J 4930 R- LEAD 25 3 UJ 3 U 15 U 15 U 77.8
MAGNESIUM 35000 •

MANGANESE 300
MERCURY 2 0.2 UJ 0.2 U 0.2 U 0.2 U 0.2 U
NICKEL 30.6 UJ 30.6 U 17 U 17 U 30.6 U- POTASSIUM
SELENIUM 10
SILVER 50
SODIUM 20,000 238,000 J 241,000 169,000 172,000 2,350 J- THALLIUM 4
VANADIUM
ZINC 300 4.5 UJ 4.5 U 15.8 J 15.8 J 673 J
CYANIDE 100
SULFATE 250,000 101,000 104,000 52,000 51,000 6,000 U- BORON 1,000
FLUORIDE 1,500 110 120 110 100 100
PHENOL 5
CHLORIDE 250,000 311,000 314,000 238.000 241,000 2,000
pH-- CONDUCTMTY (liS)
TEMPERATURE (·C)
TURBIDITY (NTU)

Notes: All values reported in 1Ig!1 (ppb).- - - Not evailable
• - NYS CLASS GA GUIDANCE VALUE
- - Field determined values
U - Not detected
B - Value less than contract required detection limit,- but greater than instrument detection limit.
R - Data Rejected
TOTAL .. Samples having turbidity >50 NTUs
SOLUBLE" Samples having turbidity <50 NTUs,

or filtered samples-
-
-
-
_ O'Brien & Gere Engineers, Inc. Page 70f9 CMG:bdm\div8\305703215_rpts\5cmgwia.wb2
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Table 8B

Water Inorganic Analyse$ Results

A1can Aluminum Corporation
A1can Aluminum Sne 1828005

Pillsford, New Yor1c;

Cistem-W Cistem-W Cistem-W East East West- NYSCLASS SOLUBLE SOLUBLE BLOOP. Pumphouse Pumphouse Pumphouse
GA STANDARDS 614192 8110192 8110192 6/4192 8110/92 6/4192

ALUMINUM
ANTIMONY 3"... ARSENIC 25
BARIUM 1,000
BERYLLIUM 3"
CADMIUM 10 3.8 U 5 U 5 U 3.8 UJ 5 U 3.8 UJ
CALCIUM- CHROMIUM 50 3.9 U 6 U 6 U 3.9 UJ 6 U 3.9 UJ
CHROMIUM-HEXAVALENT 50 10 UJ 10 U 10 U 10 UJ 10 U 10 UJ
COBALT
COPPER 200
IRON 300 998R 74.4 J 51.7 J 136 R 204 63.7 J- LEAD 25 3 U 3 U 3.7 3 UJ 3 U 3 UJ
MAGNESIUM 35000 "
MANGANESE 300
MERCURY 2 0.2 U 0.2 U 0.2 U 0.2 UJ 0.2 U 0.2 UJ- NICKEL 30.6 U 17 U 17 U 30.6 UJ 17 U 30.6 UJ
POTASSIUM
SELENIUM 10
SILVER 50
SODIUM 20,000 2,450 J 990U 990 U 21,400 J 19,000 10,900 J- THALLIUM 4
VANADIUM
ZINC 300 48.6 J 310 327 52.3 J 56.7 106 J
CYANIDE 100
SULFATE 250,000 7,000 U 3,000 U 3,000 U 24,000 16,000 34,000- BORON 1,000
FLUORIDE 1,500 70 50 40 250 210 270
PHENOL 5
CHLORIDE 250,000 1,000 U 1,000 U 1,000 U 16,000 10,000 7,000
pH-.. CONDUCTIVITY (IJS)
TEMPERATURE ("C)
TURBIDITY (NTU)

Notes: All values reported in IJg/I (ppb).- - • Not available
" - NYS CLASS GA GUIDANCE VALUE
- - Field determined values
U - Not detected
B - Value less than contract required detection limit,- but greater than instrument detection limn.
R - Data Rejected
TOTAL '" Samples having turbidity >50 NTUs
SOLUBLE· Samples having turbidity c50 NTUs,

or filtered samplas-
-
-
_ O'Brien & Gere Engineers, Inc. PageS of9 CMG:bdm'divS\305703215_rptsl5cmgwia.wb2
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Table9A

- Sediment Volatile Organic Analyses Results

Alcan Aluminum Corporation
Alcan Aluminum Site #828005- Pittsford, New York

Blind Blind- Cistern Cistern Dup. Dup.
6/4192 8/10192 6/4192 8/10/92

CHLOROMETHANE 24 U 100 UJ 28 U 140 UJ- BROMOMETHANE 24 U 100 U 28 U 140 U
VINYL CHLORIDE 24 U 100 UJ 28 U 140 UJ
CHLOROETHANE 24 U 130 U 28 U 180 U
METHYLENE CHLORIDE 24 U 100 U 28 U 140 U- ACETONE 24 U 140 UJ 28 U 210 UJ
CARBON DISULFIDE 24 U 100 UJ 28 U 140 UJ
1,1-DICHLOROETHENE 24 U 100 U 28 U 140 U
1,1-DICHLOROETHANE 24 U 100 U 28 U 140 U- 1,2-DICHLOROETHENE (TOTAL) 24 U 100 U 28 U 140 U
CHLOROFORM 24 U 100 U 28 U 140 U
1,2-DICHLOROETHANE 24 U 100 U 28 U 140 U
2-BUeTANONE 24 U 100 U 28 U 140 U- 1,1,1-TRICHLOROETHANE 24 U 100 U 28 U 140 U
CARBON TETRACHLORIDE 24 U 100 U 28 U 140 U
VINYL ACETATE 24 U NA 28 U NA- BROMODICHLOROMETHANE 24 U 100 U 28 U 140 U
1,2-DICHLOROPROPANE 24 U 100 U 28 U 140 U
CIS-1,3-DICHLOROPROPENE 24 U 100 U 28 U 140 U
TRICHLOROETHENE 24 U 100 U 28 U 140 U- DIBROMOCHLOROMETHANE 24 U 100 U 28 U 140 U
1,1.2-TRICHLOROETHANE 24 U 100 U 28 U 140 U
BENZENE 24 U 100 U 28 U 140 U
TRANS-1.3-DICHLOROPROPENE 24 U 100 U 28 U 140 U- BROMOFORM 24 U 100 U 28 U 140 U
4-METHYL-2-PENTANONE 24 U 100 U 28 U 140 U
2-HEXANONE 24 U 100 U 28 U 140 U
TETRACHLOROETHENE 24 U 100 U 28 U 140 U- 1,1,2,2-TETRACH LOROETHANE 24 U 100 U 28 U 140 U
TOLUENE 24 U 13 J 28 U 9 J
CHLOROBENZENE 5 J 1300 28 U 750
ETHYLBENZENE 24 U 39 J 28 U 22 J- STYRENE 24 U 100 U 28 U 140 U
XYLENE (TOTAL) 24 U 340 28 U 150
HEXANE 24 U NA 7 J NA
FREON-113 21 J NA 26 J NA-

Notes: All values reported in 1Jg/kg (ppb).
U - Not detected- J - Indicates an estimated value
NA - Not analyzed

-
-
- O'Brien & Gere Engineers, Inc. CMG:bdm\div8\3057032\5_rpts\6cmgsvoa.wb2
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Table 9B

- Sediment Inorganic Analyses Results
Alcan Aluminum Corporation

Alcan Aluminum Site 1828005
Pittsford, New York

-
Blind Blind

Soil Concentrations Cistern Cistern Dup. Dup.
TyPical Range (ppm) 6/4192 8110/92 6/4192 8/10192-

ALUMINUM 1,0Cl0-25,OOO
ANTIMONY 0.6-10·- ARSENIC 3-12
BARIUM 15-600
BERYLLIUM 0-1.75
CADMIUM 0.0001-1 1.9 UJ 2 UJ 2.1 UJ 5.8 J- CALCIUM 130-35,000
CHROMIUM 1.5-40 2,410 J 1,170 J 1,390 J 1,640 J
CHROMIUM·HEXAVALENT 0.10 UJ 0.86 J 0.10 UJ 1.19 J
COBALT 2.5-60- COPPER 1-50
IRON 17,500-25,000 29,700 J 29,700 J 33,400 J 32,100 J
LEAD 1-30 722 J 412 J 516 J 658 J
MAGNESIUM 100-5,000- MANGANESE 50-5,000
MERCURY 0.042-0.06 0.52 J 0.27 J 0.27 UJ 0.35 J
NICKEL 0.5-25 70 J 62.9 J 66.3 J 95.7 J
POTASSIUM 8,500-43,000- SELENIUM <0.1-3.9
SILVER 0.1-5·
SODIUM <500-8,000 778 J 540 J 480 J 648 J
THALLIUM 0.1-12·- VANADIUM 11-119
ZINC 37-60 3,110 J 2,510 J 2,530 J 5,520 J
CYANIDE
SULFATE 2-130 • 6 UJ 6 UJ- BORON
FLUORIDE 30-300 • 0.56 J 0.44 J 0.47 J 1 J
PHENOL- CHLORIDE 10-100· 2,940 J 61 J 1,380 J 208 J

-
-
-
-
-
- O'Brien & Gere Engineers, Inc.

Notes: Lab values reported in mglkg (ppm).
- - Not available
• - Guidance value
U - Not detected
B - Value less than contract required detection limit,

'but greater than instrument detection limit.
NYS concentration range in uncontaminated soils from
backround concentrations of 20 elements in soils with
special regard for New York State by E. Carol McGovern
• - Dragun, Soil Chemistry of Hazardous Wastes

CMG:bdm\div8\3057032\5_rpts\7cmgsia.wb2
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TABLE 10

I I I I I I I I t

GROUND WATER NITROGEN ANALYSE8
ALeAN ALUMIUM CORPORATION
ALCAN ALUMIUM SITE 1128005

PlnSFORD, NEW YORK,

Wei' 8-18 8-1D 8-18 8-2D B-a8 B-m 8-48 B-4D B-m .B-e 8-7 B-1
Dele ReceIved II21II1 I121J1I 311111 311111 311111 311111 111111 111111 311111 2/28J11 311111 311111

Nllrogen, Kjeldehl 200 U 200U 200 U 200 U 1170 200 U 414 200U 200U 371 348 200U

Nllrogen. Nllrale ISO U 44110 10 3880 18eoo 42110 171SO 1570 S330 23 1440 3310

N"rogen. Nllrlle 10 U 10 U 11 11 47 10 U 87 10 U 10 U 233 241 13

Nllrogen, Nllrale/Nllrlle ISO U 44110 ., 3870 Ileoo 42110 1120 3570 S330 258 1880 3370

NOTE: All valiJe. repotted In ugll (ppb).
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TABLE 11

AIR MONITORING TARGET COMPOUNDS
ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005

PITTSFORD, NEW YORK

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

I. Aromatic Hydrocarbons:

- Benzene
-Cumene
- Methytstyrene
- V1nyltoluene

II. Halogenated Hydrocarbons:

- 1,1,1-Trichloroethane
- Bromoform
- Chlorobromomethane
- o-Dlchlorobenzene
- 1,1-Dlchloroethane
- Hexachloroethane
- Chlorobenzene

III. Metals:

-Aluminum
-Cadmium
- Cobalt
- Lead
- Nickel
-Sodium

- Arsenic
- Calcium
- Copper
- Magnesium
- Selenium
- Thallium

- p-tert-Butyltoluene
- Ethylbenzene
- Styrene
- Xylene

- Benzyl Chloride
- Carbon Tetrachloride
- Chloroform
- p-Dlchlorobenzene
- 1,2-Dlchloroethylene
- 1,1,2,2-Tetrachloroethane
- trans-1 ,3-DI~hloropropyiene

- Beryllium
-Chromium
-Iron
- Manganese
- Sliver
-Zinc



-
- TABLE 12

METALS DETECTED IN SAMPLE BLANK
ALCAN ALUMINUM CORPORATION- ALCAN ALUMINUM SITE 1828005

PnTSFORD,NBNVORK

-
- METAL BLANK (ug) AVG. SAMPLE (ug) RANGE (Ug)

caJclum 7 4· 4-5

- Chromium 0.24 0.25 0.22 - 0.27

Iron 11 9 5 -16- Magnesium 2 2 • N1A

Sodium 14 14 12 -16-
-
-
-
-
-
-
-
-
-
-
-

NOTE: • - Indicates magnesium was present in only one sample.
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TAIlE 15

CHEMICALS DETECTED 1111 MONITOR IlliG WELLS

ALCAIII ALl.UNUM CORPORATION
ALCAIII ALUMINUM SITE *828005

PITTSFORD, IIIEW YORK

- Iteported 8Kkgl"ClU'1d
bnge Htta It."... Hfta

- lnorgenfca
.....---_.--_.._---_...---
AlUlinul <96 - 89500 10/11 715 • 6320 212- BariUl 17 • 435 11/11 82 - 119 212
"ryll fUi <1 • 7 5/11 <1 - 3 1/2
calcfUl 27500 - 149000 11/11 119000 • 134000 212
Chrc.iUl 5 - 431 19/23 5 - 22 214- Chrc.iUl6+ 0.0108 • 230 9/21 <10 0/3
Cobelt <5 - 52 4/11 <5 0/2
COpper <8 - 183 3/11 <18 0/2- Iron T2 - 132000 23/23 T2 - 9820 4/4
Leed 2 - 51 12/23 3 - 7 214
Negnes i l.II 7070 - 39100 11/11 31800 - 32600 2/2- Jfangenese 12 - 2770 11/11 95 - 1100 212
Mercury <0.2 - 0.8 5/22 <0.2 0/4
IIIfckel <15 - 137 6/23 <15 - 23 1/4
PotuaiUl <1000 - 13400 5/11 1360 - 1630 212... 5elenfUi 8 1/1
SHver <2 - 3 3/11 <2 - 3 1/2
SodfUi <18400 - 492000 22/23 <18400 - 116000 3/4- v...iUl <5 - 168 9/11 <5 • 17 1/2
Zfnc <10 - 336 10/23 <42 014

- Boron <100 - 900 9/11 <100 - 900 1/2
Cyanide <10 • 10 1/11 <10 0/2
Fluoride 0.118 • 1700 8/23 <500 0/4

- Voletfle Orv-nics
----------_._._----.--_._...
Acetone <10 - 20 3/12 <10 0/2- 1,2-0fchloroethene (totel) <5-80 1/12 <5 0/2
Methylene chloride <5-46 5/12 <5 0/2
1,1,1·Trichloroeth.... <5 - 5 1/12 <5 0/2
Trichloroethene <5 • 46 2/12 <5 • 23 1/2..
Notes: All velues reported in ug/l.- Based on IIIfiltered grOllld water s~les collected in 1990/1991 from

shallow and deep aquifers
Values incorporate 1990 deta val idetion- Background water quality based on B-1S and B-10

-
-
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Tel. 16

CHEMICALS DETECTED III AMlIEIlT AIR

ALCAIl ALLIUIUf CORPORATICII

ALCAIl ALUMIIUf SITE *828005

PITTSFORD, NEW YORK

-
-

Reported

R8nge Hfta

-
Aluairua <0.8 - 2.6 113 <0.8 0/1

-
-
-
-
-
-
-

-
-
-
-

Notes: Values reported in ugt.-3
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TABLE 17

COMPARISON OF GROUND WATER CONCENTRATIONS
TO DRINKING WATER STANDARDS

ALCAN ALUMINUM CORPORATION
ALtAN ALUMINUM SITE *828005

PITTSFORD, NEW YORK

Mexi.u. New York State
ConcentratiOn MeL

U.S. EPA
Mel C~t

•

- Inorganic.
--_._.._---------_ ..--_._.
AlUlirui 89,500 NA 50 PS over- BariUl 435 1000 within
Beryl! iUl 7 NA NA

CalciUl 149,000 NA NA- Chrc:wiUl 431 50 over
Chrc:wiUlO+ 230 50 over
Cobalt 52 NA NA

Copper 18'3 1,000 within- Iron 132,000 300 over
Lead 51 50 over
Magnesil.lll 39,100 NA NA- Manganese 2,770 300 over
Mercury 0.8 2 within
Nickel 137 NA NA
PotsssiUl 13,400 NA NA-- seleniUl 8 10 within
Silver 3 50 within
Sodh.n 492,000 20,000 R over- Vanaclil.lll 168 NA NA
Zinc 336 5000 within

- Cyanide 10 NA NA
Fluoride 1,700 2,200 within

Volatile Organics- .....---- .. _------------~---
Acetone 20 NA NA
1,Z-Dichloroethene (total) 80 5 over- Methylene chloride 46 NA NA
1,1,1-Trichloroethane 5 NA 200 within
Trichloroethene 46 NA 5 over- Notes: All values reported in ug/l.

Based on unfiltered ground water s8q)les collected in 1990/1991 from shallow
and deep aquifers- Values incorporate 1990 data validation

R = for people on severly restricted sodil.lll diets
PS = proposed secondary standard-

-
-
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TABLE 18

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN

ALCAN ALllUIllJ4 CORPORATION
ALCAN ALllnNLM SITE 1828005

PITTSFORD, NEW YORK

- Soil/settled Solids GrOU'ld Water Air

Inorgwlics- --_ ...-----_ .... --_ ....---
All.-i .... X X X
Beryll h.- X- Calciun X X
Chromiun X X
ChrOllliUII 6+ X X
Cobalt X- Copper X
Iron X X
Lead X X- Magnesiun X X
Manganese X
Nickel X X
Potllssiun X- Sodiun X
Vanadiun X
Zinc X-
Cyanide X X

- Volatile Organics
--_._--------_._._----------
Acetone X X
1,2-Dichloroethene (total) X X- Ethylbenzene X
Methylene chloride X X
Toluene X- 1,1,1-Trichloroethane X X
Trichloroethene X X
Xylenes (total) X-

-
-
-
-
-



-
-
- TABU! 19

-
-

•

CHEMICAL RELEASE saJRCES

ALCAN ALlJIIlNUM CORPORATION

ALCAN ALlJIIlNUM SITE 1828005

PITTSFORD, NEW YORIC

-
-
-
-

-
-
-
-
-
-
-
-
-

Rec.iving
"-Ifill

Soil

Soil

Surfac. water

Sediment

Ground water

Air

Air

Air

Biota

SUrfac. runoff

Tracking

GrOU'ld wat.r SeeplI94t

GrOU'ld water seepllge

Leaching

Fugi tiv. Dust

Volat; l hation

Volatilization

Uptak.

R.l.... Sourc.

Cont..inated soil/sludge

Cont..inated soi l/sludg.

Cont..inatedgrOU'ld water

Contaminated grOU'ld water

Cont8llinated soi l/sludge

Contaminated soil/sludge

Cont..inated sludge

Contaminated grOU'ld water

Contaminated soil, surface water,
sediment
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TABLE 20

SUMMARY OF PHYSICAL AND ENVIRONMENTAL FATE DATA
FOR CHEMICALS OF POTENTIAL CONCERN

ALCAN AU.nlUl CCIlPORATJOIt

ALCAN ALl.UIUI SITE 1828005
PITTSFORD, lEW YORIC

-
- Organics

lCoc

(Ill/g)
log

!Cow

Yater

salibi l­
ity

(IIIII/l)

Nenry'a
Law V.r

COlWUnt Pressure

(atll*1l3/llIOl) (.. Hg)

\

Fish
BeF

(lIk;) S*

Gro&n1Yater
Half-life
(hours)

sail
HaU-l ife
(hours)

-
-

Acetone
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Ethyl benzene
Methylene Chloride
1,1,1'Trichl~oethane

Trichloroethene
Toluene
Xylenes (toul)

2.2 -0.24 1.00E+06 2_06E-05 2_70£+02 0.69 HE 48 - 336 HE 24 -168 ~

49 0.70 3.50E+03 7.58E-0] 2.08E+02 1.6
59 0.48 6.30E+OJ 6.56E-0] 3.24E+02 1.6

1100 3.15 1.52£+02 6.43E-0] 7.00E+OO 37.5 144 • 5472 HE 72 - 240 ~

8.8 1.30 2.00E+04 2.03E-03 3.62£+02 5 336 - 1344 HE 168 - 672 ~

152 2.50 1.50E+03 1.44E-02 1.23E+02 5.6 3360 • 13104 HE 3360 - 6552 ~

126 2.38 1.10E+03 9.10E-03 5.7'9E+01 10.6 7704 • 39672 HE 4320 • 8640 f

300 2.73 5.35E+02 6.37E-03 2.81E+01 10.7 168 • 672 HE 96 - 528 ~

240 3.26 1.98E+02 7.04E·0] 1.00E+01 2.2 HE 336 • 8640 HE 168 • 672 ~

Source: SuperfLnd Publ ic Heal th Evaluation Manual, unless otherwise noted
HE z Handbook of Environmental Degradation Rates (Howerd et al. 1991)

-
-
-
-
-
-
-
-
-

lnorganics

Aluainun
Arsenic
Bariua
Beryll iua
Boron
Caciniua
Calciua
ChrCllliua6+
Cobalt
Copper
Cyanide
Fluoride
Iron
Lead

Magnesiua
Manganese
Nickel
Potassiun
Si lver
Sodiun
Thall iun
Vanadiua
Zinc

NA O.OOE+OO

O.OOE+OO

NA O.OOE+OO

O.OOE+OO

NA O.OOE+OO

NA O.OOE+OO

NA O.OOE+OO

O.OOE+OO

O.OOE+OO

NA O.OOE+OO

44

19

81

16

200

49

47

3080

47
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-
-
-
-
-
-
-
-
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TABLE 21

POTENTIAL MIGRATION PATHWAYS
AND EXPOSURE POINTS

ALCAN ALl.nU CORPORATION
ALCAN ALUMIU SITE *828005

PITTSFORD, NEW YORK

Release Release Tr-enspor-t Exposur-e
Sour-ce Mechanism MediUll Point

cont8lllineted soil/settled sol ids sur-face IUlOff soil on-site
cont..ineted soil/settled sol ids sur-face IUlOff soil g_ animels
cont..ineted soil/settled solids tr-ecking soil off-site

cont..inetedGW GW seepage SW tr-ibutary to Ir-ondequoi t Cr-eek

contarninetedGW leaching sediments tr-ibutar-y to Ir-ondequoi t Cr-eek

cont8lllineted soil/settled sol ids leeching GW on-si te wells
cont..inetedGW GW seepage GW off-site wells

cont..ineted soil/settled solids fugitive qt air- on-site air-
cont..ineted soil/settled sol ids fugitive qt air- off-site air-

cont..ineted settled sol ids volatilization air- on-site air-
cont..ineted settled sol ids volati l izetion air- off-site air-

GW =gr-ound water-, SW =sur-face water-



-
- TABLE 22

- POTENTIAL EXPOSURE ROUTES

AlCAN ALl.UNUM CORPORATION
AlCAN ALl.UNUM SITE 1828005- PITTSFORD, NEW YORK

- current Future Future
EJcposuns Exposures Exposures

Exposure Mediua Exposure CUrrent CUrrent Future- Exposure Route Point und Use land Use land Use

- SURFACE SOIL

-------------_.
lng, eMf'll on-site ~lete ~lete c~lete

- lng, eM"" off-site c~lete c~lete c~lete

SLUDGE

-.------._------ inc~letelng, derm on-site inc~Lete c~Lete

SURFACE ~TER- --. __ ._-----_.-
lng, eMl'llI trHlutary to Irondequoi t Creek cllq)lete cllq)lete c~lete

- SEDIMENTS

---------------
lng, de"" tributary to Irondequoit Creek c~lete c~lete c~lete-
GROUND ~TER_- --._..-.-._----
lng, inh, eM"" on-site wells incllq)lete inc~Lete c~lete

lng, Inh, eM"" off-si te wells Incllq)lete cllq)lete c~lete

-
AIR

---------------
Inh on-site c~Lete c~lete c~Lete

Inh oft-site cllq)Lete c~Lete c~lete

-
FOODCHAIN

---------------
.., Ing of fish tributary to Irondequoit Creek cllq)Lete c~Lete c~lete

Ing game animaLs in the site vicinity cllq)Lete c~Lete c~Lete

- Ing = ingestion, Inh inhalation, Oerm = dennBL contact, Hsh fish ingestion= =

-
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TABLE 23

COMPLETE EXPOSURE PATHWAYS-
ALCAN ALlin CORPORATION

AlCAN ALlin SITE 1828005
PITTSFORD, IIEW YORIC-

-
-
-
-

Potentially Exposed
,.,latfon

On-site workers

On-site trespessers

On-site workers

EJcpoeure Route, NediUl,

8I'ld Exposure Poi nt

IIIG , DC of site surface soil

ING'DC of site surface soil

lNG' DC of sludge/surface soil

Pattlwy selected
for Eqluatfan7

Yes

No

Yes

Ruecn for selection or Excluaion

CUrrent on-site wortters .., contect
sfte surface soil

Magnitude of riSk is ..-ll in CQlPlr­
ison to on-site workers; on-site
worker eJqXISUI"es are 'quantified

Future on-site workers mey contact site
sludge and surface soil

DC =dermal contact, ING = ingestion, I.NH = inhalation

-
-
-
-
-
-
-
-
-
-
-

Off-site wor~ers

Off-site residents

On-site workers

Off-site residents

On-site workers

On-site trespessers

Off-site workers

Off-site fishermen

On-site trespessers,
off-site residents

ING &DC of off-site surface soil

lNG' DC of water and sediments
in the tributary to Irondequoit
Creek

ING of water from on-site potable
wells

lNG, DC, and INH of ground water
fra. off-site potable wells

INN of site air

INN of site air

INH of off-site outdoor air

ING of fish from the tributary
to the Irondequoit Creek

ING of deer which have grazed
on-site

110

110

Yes

Yes

Yes

110

110

110

No

Concentrations in site soil are
expected to be greater than in off­
site soil; on-site exposures are
quantified

Due to the presence of the Siqui.-ondi
L8I'ldfill in the site vicinity, site­
related concentrations in the trib­
utary, if any, carnot be detenni ned

Future site workers may utilize site
ground water for drinking purposes

The on-site deep ground water plume
may migrate to off-site potable wells

Current and future workers mey inhale
site air

Magnitude of risk is ..-ll in cQlPlr­
ison to on-site workers; on-site
worker exposures are quantified

Magnitude of risk is small due
to chemical dispersion in air

Due to the presence of the Siqui.-ondi
Landfill in the site vicinity, sfte­
related concentrations in fish, if
any, carnot be detenni ned

Magnitude of risk is small



I I I I I I I I I

TABLE 24

I I I I I I I I I I

CALCULATION Of SURfACE SOIL EXPOSURE CONCENTRATIONS

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005

PITTSfORD, NEY YORK

Ahninul 12000 5670 9160 14200 10200 7080 14600 6750 5020 8930
Calchn 4180 4910 12000 1260 2300 976 1290 809 1390 1250
ChrOllhn 3+ 268 7.32 13.5 17.3 35.1 28.2 18.0 9.23 8.07 8.n
Copper 27.3 6.70 13.0 7.73 9.19 4.26 14.1 4.20 5.68 6.14
Iron 9420 9100 16000 1nOO 13100 7780 18300 7340 7080 8870
Leecl 13.1 7.13 6.41 8.01 10.1 6.75 21.9 4.09 4.26 5.94
MagnesiUll 1870 2210 4840 2600 1960 1070 2770 9n 1030 1040
Nickel 6.82 6.99 13.6 13.5 10.5 3.81 17.2 5.33 4.78 4.85
Zinc 49.5 22.9 33.5 39.9 28.0 19.2 47.8 15.4 16.1 25.2

.

Notes: * Concentrations expressed in mg/kg
* Incorporates data validation
* If the chemical was not detected in the s~le, one-half the detection U.tt was used

5-1 S-2 S-3 S-4 5-5 S-6 5-7 5-8 5-9 5-10

Stllllderd
Deviation Average Value to

Average (SO) +2SO Mexl_ be Used
.......... ---_._--_._----------_.-.---_ ... _---_ ..

9361 3213 15787 14600 14600
3037 3271 9579 12000 9579

41.34 76.05 193.45 268.00 193.45
9.83 6.65 23.12 27.30 23.12

11419 4113 19645 18300 18300
8.77 5.06 18.89 21.90 18.89
2036 1134 4304 4840 4304
8.74 4.41 17.56 17.20 17.20
29.8 11.9 53.5 49.5 49.5

, ,
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TABLE 25

- CALCULATION OF SURFACE SOIL/SUBSURFACE SLUDGE EXPOSURE CONCENTRATIONS

ALCAII ALUMI... CORPORATION
ALCAN ALUMI... SITE 1828005- PITTSFORD, NEW YORK

18-1 18-1 18-1 18-2- 5-1 5-2 5-3 5-4 5-5 5-6 5-1 5-8 5-9 5-10 6-8' 8-8.5' 12-14' 9-9.5'

INORGAIIIICS (IIR/kll)
..................- AlUiflUl 12000 5610 9160 14200 10200 1080 14600 6750 5020 8930 5780 11100 20600 11200
CIIlciUl 41SO 4910 12000 1260 2300 916 1290 809 1390 1250 1680 31000 48600 16000
Chr~iUl3+ 268 1.32 13.5 11.3 35.1 28.2 18.0 9.23 8.01 8.72 50.4 532 39.4 113- Copper 21.3 6.10 13.0 1.73 9.19 4.26 14.1 4.20 5.68 6.14 10.1 69.5 24.6 18.5
Iron 9420 9100 16000 17200 13100 T780 18300 7340 1080 8810 7'910 15100 25500 12300
Lud 13.1 1.13 6.41 8.01 10.1 6.75 21.9 4.09 4.26 5.94 2.61 9.01 10.5 6.33

- MegnesiUl 1810 2210 4840 2600 1960 1010 2110 972 1030 1040 1300 10100 14400 3810
Nickel 6.82 6.99 13.6 13.5 10.5 3.81 11.2 5.33 4.18 4.85 4.1 12.1 25.8 9.49
Zinc 49.5 22.9 33.5 39.9 28.0 19.2 41.8 15.4 16.1 25.2 18.1 43.4 65.3 25.9
Cylll'lide 0.218 0.263 0.265 0.288 0.288 0.273 0.218 0.263 0.265 0.218 0.313 0.330 0.320 0.318-
VOLATILES (ug/kg)

------------------- Methylene chloride 3 2.5 2.5 3 3 2.5 3 2.5 2.5 1 3 4 710 9

Acetone 5.5 5 5.5 5.5 5.5 5.5 5.5 5 5.5 5.5 35 82 31.5 34
1,2-0CE (totel) 3 2.5 2.5 3 3 2.5 3 2.5 2.5 3 3 3 16 160

- Trichloroethene 3 2.5 2.5 3 3 2.5 3 2.5 2.5 3 3 3 16 1SO
Toluene 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3.5 2.5 29 850 13
Ethylbenzene 3 2.5 2.5 3 3 2.5 3 2.5 2.5 3 14 130 29 3
Xylenes (total) 3 2.5 2.5 3 3 2.5 3 2.5 2.5 3 110 410 110 3-
DCE • Dichloroethene
Notes: • Incorporetes d8t8 vel id8tion- • If the chemical was not detected in the semple, one-hal f the detecti on l imi t was used

-
-
-
-
-
-
-
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TABLE 25 (CONT.)

- CALCULATION OF SURFACE SOIL/SUBSURFACE SLlJ)GE EXPOSURE CONCENTRATIONS

ALCAN ALLIUNUM CORPORATION
ALCAN ALLIUNUM SITE 1828005- PITTSFORD, NEW YORK

- 11-3 11-3 11-3 11-6 11-5 II-C DeYiat;on Avel"age Value to
3.5-4' 6-8' 10-12' 8.7-9.2' c..tel" COlIlP. Avel".... (SO) + 2SO Maxi... be Used •

- IIK_GA,n CS (lIIIIklll)
..-..........-....
Alllli,.. 32400 28900 21300 rrro 29900 59000 16408 12778 41964 59000 41964
calc;1II 13100 12300 5210 1410 5870 21700 9662 12608 34878 48600 34878- ChI"~iUII 3+ 47.8 2810 35.2 13.0 1,700 2,660 421 857 2135 2810 2135
Cappel" 125 214 26.3 8.96 121 425 57 100 257 425 257
Il"on 11100 7590 24100 12100 7540 10600 12405 5320 23044 25500 23044

- Lead 51.5 20.2 13.1 2.95 14.3 24.9 12.2 10.9 33.9 51.5 33.9
M8gneS;U11 2200 5630 5700 1770 2730 8980 3849 3492 10832 14400 10832
Nickel 14.0 10.8 24.7 8.26 8.49 23.7 11.5 6.6 24.7 25.8 24.7.
Zinc 130 63.2 62.3 24.2 47.2 90.6 43.4 27.9 99.2 130.0 99.2- Cyanide 0.290 5.30 0.325 0.305 0.915 0.830 0.599 1.093 2.784 5.300 2.784

VOLATILES (ug/kg)
,- ..._--------_ ....-

Methylene chlol"ide 3 4 0.8 3 3 4 38 154 347 710 347

Acetone 5 150 31 21 6 19 23 34 92 150 92
1,2-DCE (total) 3 4 3 3 3 4 11 34 80 160 80- Tl"ichlol"oethene 3 4 3 3 3 4 12 39 90 180 90
Toluene 2.5 2.5 2.5 2.5 6 3 47 184 416 850 416
Ethylbenzene 3 4 3 3 3 5 11 28 67 130 67- XyLenes (total) 3 4 3 3 3 3 34 92 218 410 218

-
-
-
-
-
-
-
-
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TABLE 26

CALCULATION OF GRClJND WATER EXPOSURE CONCENTRATIONS

ALCAN ALl.UNlII CORPORATION

ALCAN ALUMINUM SITE *828005

PITTSFORD, NEW YORK

-
-

B-1D B-1D* B-2O B-3D 8-40 B-SO 1-120*

Stenderd

Deviation Average

Average (SO) + 2SO

Value to

Maxi_ be Used

-
-
-

Inorganics

Aluninun

ChrOllliun

ChrOllliun 6+

Iron

Lead
Sodiun

Venediun

715

5
5

1310

3
116000

2.5

794 48 359 492 482 267 1015 715 715

13.6 214 6 10.6 50 82 214 5 5

10 230 5 10 52 89 230 5 5

2020 11800 807 2110 3609 4123 11856 1310 1310

4 2.5 3 3 3 0 4 3 3

117000 152000 80500 144000 121900 25168 172236 116000 116000

6 5 6 2.5 4 2 8 3 3

-
-

Volatile Organics

Acetone

Methylene Chloride

Trichloroethene

5

2.5

23

5
2

13

10

10

2.5

5

2.5

2.5

11

10

2.5

5
2.5

2.5

5
2.5

5

5
2

18

o
o
5

5
3

28

5
3

23

5
3

23

-
-
-
-
-
-
-
-
-

Notes: All values reported in ug/l

Based on grCUld water s~les collected frOll the deep aquifer in 1990/1991

Values incorporate 1990 data val idation

If the cheMical was not detected in the s~le, one-half the detection limit was used

Only those cheMicals detected in the deep aquifer at concentrations above beckgrCUld (well B-10)

are presented
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TABLE Z7

CALaJLATION OF AIR EXPOSURE CONCENTRATIONS

FOR aJRRENT ON-SITE WDIIICERS

ALCAN ALUMI .... eatPClRATION

ALCAN ALUMI.... SITE *828005
PITTSFORD, NEW YORIC

St8ndard
D..,tatton Average Value to

Uplind on-Site Downwind Average (SD) • 2SD Mut_ be Used-
Aluninull O.IM) 2.6 0.45 1.2 1.0 3.2 2.6 2.6-

-
-
-
-
-
-
-
-
-
-
-
-

Notes: All velues reported in ug/Ill'3

Based on air s~les collected in OCtober 1990

If the chemical wal not detected, one-half the detection limit wal used
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- TABLE 28

INTAKES FROM INGESTION OF SOIL- ALCAN ALl.n NIM CORPORATION
ALCAN ALIMINIM SITE t828005

PITTSFORD, NEW YORK-
Intake for Intake for

CS IR CF EF ED BY AT lIon-carc. AT Carc.
Chelllical (llI9/kg) (lIIg/dIIy) (kg/llI9) FI (ay/yr) (yrs) (kg) (yr.) Effects (yr.) Effects-
Current WOrker

---------------.----- AllJllinun 14600 50 1.00E-06 1 250 25 70 25 7.14E-03
CalcilJll 9579 50 1.00E-06 1 250 25 70 25 4.69E-03
ChranilJll 3+ 1626.00 50 1.00E-06 1 250 25 70 25 7.95E-04- Copper 23.12 50 1.00E-06 1 250 25 70 25 1.13E-05
Iron 26195 50 1.00E-06 1 250 25 70 25 1.28E-02
Leed 484.00 50 1.00E-06 1 250 25 70 25 2.37E-04 70 8.46E-05
MagnesilJll 4304 50 1.00E-06 1 250 25 70 25 2.11E-03- Nickel 51.00 50 1.00E-06 1 250 25 70 25 2.50E-05
Zinc 2081.0 50 1.00E-06 . 1 250 25 70 25 1.02E-03
:8888===88888888:8=88:88=88=.=.8===.====.====••==••••==.=•••••==========.======================================-
Future Worker

--------------------
•• AlUlil'lUll 41528 50 1.00E-06 250 25 70 25 2.03E-02

CalcilJll 34878 50 1.00£-06 250 25 70 25 1.71E-02
ChranilJll 3+ 2135 50 1.00£-06 250 25 70 25 1.04E-03
Copper 257 50 1.00E-06 250 25 70 25 1.26E-04- Iron 23044 50 1.00E-06 250 25 70 25 1.13E-02
Leed 33.9 50 1.00E-06 250 25 70 25 1.66E-OS 70 5.93E-06
MagnesilJll 10832 50 1.00E-06 250 25 70 25 5.30E-03- Nickel 24.7 50 1.00E-06 250 25 70 25 1.21E-05
Zinc 99.2 50 1.00E-06 250 25 70 25 4.85E-05
Cyanide 2.784 50 1.00E-06 250 25 70 25 1.36E-06

- Methylene Chloride 0.347 50 1.00E-06 250 25 70 25 1.70E-07 70 6.06E-OS
Acetone 0.092 50 1.00E-06 250 25 70 25 4.50E-OS
1,2-Dichloroethene 0.080 50 1.00E-06 250 25 70 25 3.91E-OS- Trichloroethene 0.090 50 1.00E-06 250 25 70 25 4.40E-OS 70 1.57E-OS
Toluene 0.416 50 1.00E-06 250 25 70 25 2.04E-07
Ethylbenzene 0.067 50 1.00E-06 250 25 70 25 3.28E-OS

- Xylenes (total) 0.218 50 1.00E-06 250 25 70 25 1.07E-07

CS =chemical concentration in soil; IR = ingestion rate
CF =conversion factor (10e-6 kg/mg); FI =fraction ingested from contaminated source;- EF =exposure frequency; ED =exposure duration;
BW =body weight; AT =averaging time
- =not a carcinogen by this exposure pathway-

CS x IR x CF x FI x EF x ED
,. Intake (llI9/kg-dIIy)- BW x AT x 365 dIIys/yr

-
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- TABLE 29

INTAKES FROM DERMAL CONTACT WITH SOIL- ALCAN ALlIUNlJlI CORPORATION
ALCAN ALUMINlJlI SITE *828005

PITTSFORD, NEW YORK-
Intake for Intake for

CS CF SA AF EF ED BW AT Non-carc. AT Carc.- Chellical (~/kg) (kllllll9) (CII2) (mgjCII2) ABS (event/yr) (yrs) (kg) (yrs) Effects (yrs) Effects

Current Worker

--------------------- Aluninun 14600 1.00E-06 3120 0.51 0.01 250 25 70 25 2.27E-03
Calciun 9579 1.00E-06 3120 0.51 0.01 250 25 70 25 1.49£-03
ChrOllliun 3+ 1626.00 1.00E-06 3120 0.51 0.01 250 25 70 25 2.53E-04- Copper 23.12 1.00£-06 3120 0.51 0.01 250 25 70 25 3.60E-06
Iron 26195 1.00E-06 3120 0.51 0.01 250 25 70 25 4.08E-03
Leed 484.00 1.00£-06 3120 0.51 0.0006 250 25 70 25 4.52E-06 70 1.61E-06- Magnesiun 4304 1.00E-06 3120 0.51 0.01 250 25 70 25 6.70E-04
Nickel 51.00 1.00E-06 3120 0.51 0.01 250 25 70 25 7.94E-06
Zinc 2081.01.00E·06 3120 0.51 0.01 250 25 70 25 3.24E-04

==~===z====az~======:z=========~=============================================.===========~==~=======_============~====- Future Worker

--------------------
Aluninun 41528 1.00E-06 3120 0.51 0.01 250 25 70 25 6.47E-03- Calciun 34878 1.00E-06 3120 0.51 0.01 250 25 70 25 5.43E-03
ChrOllliun 3+ 2391 1.ooE-06 3120 0.51 0.01 250 25 70 25 3.72E-04
Copper 257 1.00E-06 3120 0.51 0.01 250 25 70 25 4.ooE-05
Iron 25959 1. OOE -06 3120 0.51 0.01 250 25 70 25 4.04E-03- Leed 349.0 1.00E-06 3120 0.51 0.0006 250 25 70 25 3.26E-06 70 1.16E-06
Magnesiun 10832 1.00E-06 3120 0.51 0.01 250 25 70 25 1.69£-03
Nickel 42.4 1.00E-06 3120 0.51 0.01 250 25 70 25 6.60E-06- Zinc 1496.7 1.00E-06 3120 0.51 0.01 250 25 70 25 2.33E-04
Cyanide 2.784 1.00E-06 3120 0.51 0.01 250 25 70 25 4.34E-07

- Methylene Chloride 0.347 1.00E-06 3120 0.51 0.25 250 25 70 25 1.35E-06 70 4.82E-07
Acetone 0.092 1.00E-06 3120 0.51 0.25 250 25 70 25 3.58E-07
1,2-DCE (total) 0.080 1.00E-06 3120 0.51 0.25 250 25 70 25 3.11E-07
Trichloroethene 0.090 1.ooE-06 3120 0.51 0.25 250 25 70 25 3.50E-07 70 1.25E-07- Toluene 0.416 1.00E-06 3120 0.51 0.25 250 25 70 25 1.62E-06
Ethylbenzene 0.067 1.00E-06 3120 0.51 0.25 250 25 70 25 2.61E-07
Xylenes (total) 0.218 1.00E-06 3120 0.51 0.25 250 25 70 25 8.49£-07-
DCE = dichloroethene
CS = chemical concentration in soil: CF = conversion factor (10"-6 kg/mg):- SA = skin surface area contacted; AF = soil to skin adherence factor:
ABS= absorption factor: EF =exposure frequency
ED = exposure duration: BW = body weight
AT = averaging time:-

CS x CF x SA x AF x ABS x EF x ED
= Intake (~/kg-day)- BW x AT x 365 days/yr

-
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TABLE 30

INTAKES FROM INGESTION OF DRINKING WATER

ALCAN ALlJUNlI4 CORPORATION
ALCAN ALUMINlI4 SITE *628005

PITTSFORD, NEW YORK

- cw
(1lI8/ l)

IR EF ED
(l/dy) (dy/yr) (yeBrs)

BW
(kg)

Intake for
AT Non-care.

(yrs) Effects
AT

(yra)

IDtake for
Carcin.
Effects

- Chi ld Resident

=================z=============a=====z================z=============================z=====================
Acillt Resident
................ - ...
AlUllil"Mll 0.794 2 350 30 70 30 2.1SE-02
Chromiun 0.214 2 350 30 70 30 5.86E-03
Chromiun 6+ 0.230 2 350 30 70 30 6.30E-03
Iron 11.800 2 350 30 70 30 3.23E-01
Leed 0.004 2 350 30 70 30 1.10E-04 70 4.70E-05
Sodiun 152.000 2 350 30 70 30 4. 16E+00
Vanadiun 0.006 2 350 30 70 30 1.64E-04
Acetone 0.011 2 350 30 70 30 3.01E-04
"'ethylene chloride 0.010 2 350 30 70 30 2.74E-04 70 1.17E-04
=========z==================_=z====================================== ====================================

CW x IR x EF x ED

BW x AT x 365 days/yr

70 5.48E-05

70 3.49E-05
70 8.04E-05

70 2.19£-05

70 1.40E-05

0.794 350 6 15 6 5.08E-02
0.214 350 6 15 6 1.37E-02
0.230 350 6 15 6 1.47E-02

11.800 350 6 15 6 7.54E-01
0.004 350 6 15 6 2.56E-04

152.000 350 6 15 6 9.nE+00
0.006 350 6 15 6 3.84E-04
0.011 350 6 15 6 7.03E-04
0.010 350 6 15 6 6.39E-04

= Intake (ms/kg-day)

On-Site WOrker
-_ ....... --- ....-- ..
AlUllil"Mll 0.794 250 25 70 25 7.77E-03
Chromiun 0.214 250 25 70 25 2.09£-03
Chromiun 6+ 0.230 250 25 70 25 2.25E-03
Iron 11.800 250 25 70 25 1.15E-01
Leed 0.004 250 25 70 25 3.91E-05
Sodiun 152.000 250 25 70 25 1.49E+00
Vanadiun 0.006 250 25 70 25 5.87E-05
Acetone 0.011 250 25 70 25 1.08E-04
"'ethylene chloride 0.010 250 25 70 25 9.78E-05
Trichloroethene 0.023 250 25 70 25 2.25E-04

CW = chemical concentration in water; IR = ingestion rate; EF =exposure frequency
ED =exposure cilration; BW =body weight; AT =averaging time

Alunil"Mll
Chromiun
Chromiun 6+

Iron
Leed
Sodiun
Vanadiun
Acetone
"'ethylene chloride

-
-

-

-
-

-

-
-

-

-

-
-

-
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TAILE 31

INTAKES FROM DERMAL CONTACT WITH GROUND WATER

ALCAN ALUMINUM CORPORATION

ALCAN ALUMINUM SITE t828005
PITTSFORD, NEW YORK

- CW SA
(l1li1) (C11-2)

PC ET EF ED CF BW
(e-(hr) (hr/dy) (dy/yr) (~rs) (l/~) (kg)

AT
(yrs)

Intake for
lIon-Clirc.
Effects

AT
(yrs)

Intake for
Carc.

Effects

- Chi ld Resident
-------_ .._--_._----
All.lli lUI 0.794 7200 0.000007 0.117 350 6 0.001 15 6 3.08E-07
Chra.h.3+ 0.214 7200 0.0008 0.117 350 6 0.001 15 6 9.22£-06- Chra.iua6+ 0.230 7200 0.0008 0.117 350 6 0.001 15 6 9.91E-06
Iron 11.800 7200 0.0008 0.117 350 6 0.001 15 6 5.08E-04
Lead 0.004 7200 0.0008 0.117 350 6 0.001 15 6 1.72E-07 70 1.48E-08- Sodiua 152.000 7200 0.0008 0.117 350 6 0.001 15 6 6.55E-03
Vanadiua 0.006 7200 0.0008 0.117 350 6 0.001 15 6 2.58E-07

- Acetone 0.011 7200 0.0008 0.117 350 6 0.001 15 6 4.74E-07
MethyLene chLoride 0.010 7200 0.0008 0.117 350 6 0.001 15 6 4.31E-07 70 3.69E-08
............................aaz:aa.•••.--=••••=.===•••••••••••-===2.=aa2a=.....=aa==a=z=====a=============a~=z==.s::=====zz==

- Ad.lL t Resident
. __ ..._..... -._ .._--
A.LUlIinun 0.794 18150 0.000007 0.117 350 30 0.001 70 30 1.66E-07- Chrani UlI 3+ 0.214 18150 0.0008 0.117 350 30 0.001 70 30 4.98E-06
ChraniUll 6+ 0.230 18150 0.0008 0.117 350 30 0.001 70 30 5.35E-06
Iron 11.800 18150 0.0008 0.117 350 30 0.001 70 30 2.75E-04
Lead 0.004 18150 0.0008 0.117 350 30 0.001 70 30 9.31E-08 70 3.99E-08- Sodiua 152.000 18150 0.0008 0.117 350 30 0.001 70 30 3.54E-03
VanadiUll 0.006 18150 0.0008 0.117 350 30 0.001 70 30 1.40E-07

- Acetone 0.011 18150 0.0008 0.117 350 30 0.001 70 30 2.56E-07
Methylene chLoride 0.010 18150 0.0008 0.117 350 30 0.001 70 30 2.33E-07 70 9.97E-08

- cw • chemical concentration in weter; SA • skin surface area: PC 2 permeabiLity constant; ET 2 exposure time
EF =exposure frequency: ED 2 exposure duration: CF 2 volumetric conversion factor: BW =body weight: AT =averaging time

- CW x SA x PC x ET x EF x ED x CF

= Intake (mg/kg-d8y)
BW x AT x 365 days/yr-

-
-
-
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TABLE 32

INTAKES FROM INHALATION OF AIR

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005

PITTSFOID, NEW YOIIIe

-
CHEMICAL

CA
(111/1'1)

IR
<a1/hr)

ET EF ED 8W
(h.../cWI) <d8ys/yr) <yrs) <kg)

Intake for
AT lIon-carc.

<yr.) Effects
AT

(yrs)

Intate for
carc.

Effects

- CUr...nt Worker
..-.................
Ah_i.... 2.6OE-03 2.5 a 250 25 70 25 5.09E-04- _. . • --- --
Future Worker- ---.-_...---...-.---
AIUlinun 6.29£-04 2.5 a 250 25 70 25 1.23E-04
Calch... 5.23E-04 2.5 8 250 25 70 25 1.02E-04

- ChromiUll 3+ 3.20E-05 2.5 8 250 25 70 25 6.21£-06
Copper 3.85E-06 2.5 8 250 25 70 25 7.54E-07
Iron 3.46E-04 2.5 8 250 25 70 25 6.76E-05
Leed 5.09£'07 2.5 8 250 25 70 25 9.96E-08 70 3.56E-08- "a;neaiUl 1.62£-04 2.5 8 250 25 70 25 3.18E-05
Nickel 3.71E-07 2.5 8 250 25 70 25 7.26E-08 70 2.59£-08
Zinc 1.49£-06 2.5 8 250 25 70 25 2.91E-07- Cyanide 3.64E-07 2.5 8 250 25 70 25 7.12E-08
.............................................................................~•••••••••=z==••==~.==~~=.=-a.

- Off-site Chi ld

._-----------------.
Acetone 2.50E-01 0.6 0.117 350 6 15 6 1.12E-03- Methylene chloride 2.21£-01 0.6 0.117 350 6 15 6 1.02E-03 70 8.74E-05
.............................................................-s................................=•••••••=~=

- Off-site Adult
.----.---._--_._----
Acetone 2.50E-01 0.6 0.117 350 30 70 30 2.40E-04
Methylene chloride 2.21£-01 0.6 0.117 350 30 70 30 2.18E-04 70 9.36£-05- .......~••••••••••••••••=.=.=•••_-_••••=•••=••••••••===••=..=.=.....==.=••=••===••==••==.============-=======

-
-
-
-

CA =chemic~l concentration in air; IR • inhalation rate
ET =exposure time; EF =exposure frequency
ED =exposure duration; 8~ =body weight
AT = averaging time

CA x IR x ET x EF x ED
___........ ................ = Intake (mg/kg-day)

B~ x AT x 365 days/yr
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TABLE 33

SUMMARY OF VALUES USED TO ESTIMATE SOIL EXPOSURES

ALCAN All.UNUM CORPORATION
ALCAN ALI.M INI.M SITE 1828005

PITTSFORD, NEW YORK

- Variable R-. Miclpaint Value UHd Rationale

- Chemical concentration
Current Worker (see Table 14) (see Table 24) (see Table 24) 95% UCL (USEPA 1989)
Future Worker (see Table 14) (see Table 25) (see Table 25) 95% UCL (USEPA 1989)

-
$Oi l ingestion rate o • 170 17 50 USEPA 1991a

(1Illl/day)-
Skin surface area (CIIl"2) o - 2.28 0.3120 Mean (arms &hands) (USEPA 1989)
contacted-
Skin absorption factor
Lead 0.06% Moore et al. 1980- Other metals 1% Ryan 1987
Volatiles 25% Ryan 1987

- Exposure Frequency o - 260 130 250 USEPA 1991a
(days/year)

-
Exposure Duration (yrs) 1 - 50 25 25 USEPA 1991a

-
UCL • upper confidence limit

-
-
-
-
-
-
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TABLE 34

SUMMARY OF VALUES USED TO ESTIMATE GROUND WATER EXPOSURES

ALCAJI ALUMINUM CORPORATION
ALCAJI ALUMINUM SITE #828005

PITTSFORD, NEW YORK

Chelllical concentration (see Table 15) (see Table 26) (see Table 26) 95X ~r confidence limit
(USEPA 1989)

-
-
-
-
-
-
-
-
-

Varieble

W8ter ingestion rates (l/dIIy)
Child (ages 1-6)
Adult 1.24 - 1.73
Worker

Skin surface Itea (cm-2)
contacted
Child (ages 1-6)
Adult

Del'lll8l penneabil i ty
constant
Aluminun
Other chelllicals

Del'lll8l exposure time
(minutes)

Midpoint

1.4

7

Value U...

1

2
1

7200
18150

7.20E-6
se-4

7

Rationele

Best professionel judgement
USEPA 1991a
USEPA 1991a

Mean for males & femeles (USEPA 1989)
Mean for males & femeles (USEPA 1989)

(USEPA 1988)
Constant for water

Average (USEPA 1989)

-
-
-
-
-
-

Exposure Frequency.
(dIIys/year)
Child (ages 1-6)
Ac1llt
Worker

Exposure Duration (yrs)
Child (ages 1-6)
Ac1llt
Worker

o - 365
o - 365
o - 260

1 • 6

1 • 70
1 . 50

183

183
130

3

35
25

350
350
250

6

30
25

Best professional judgement
USEPA 1991a
USEPA 1991a

Best professional judgement
USEPA 1991a
USEPA 1991a
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TABLE 36

UNCERTAINTIES IN THE EXPOSURE ASSESSMENT

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005

PITTSFORD, NEW YORK
•

EFFECT ON EXPOSURE
...---------_..._.......•..••.............__....._- ..-

* Future industrial facilities will distribute High
i~t sludge at the site surface

-
-
-
-
-
-
-
-
-
-
-
-
-
-

ASSUMPTION

ENVIRONMENTAL SAMPLING &ANALYSIS
* Adequate characterizion of

envi rorwnental medi a

* Systematic or random errors in the chem­
ical ttnalyses

EXPOSURE PARAMETER ESTIMATION
* Use of standard assumptions in the risk

calculations

* Use of the denmel permeability constant
for water in calculating denmel exposures

* Use of GW ingest ion exposures to represent
GW inhalation exposures

* The amount of media intake is assumed to
be constant and representative of the
exposed population

* Daily lifetime exposure for residents

* Use of the upper range of absorption esti­
mates in calculating denmel exposures

* Chemicals of potential concern in GW are
site-related

* GW users are exposed to unfiltered ground
water ~l itY

GW =ground water

Potential
Magnitude
for Over­
Estimation
of Exposure

Moderate

Moderate

Moderate

Moderate

Moderate

High

Potential
Magnitude
for Under­
Estimation
of Exposure

Moderate

Potential
Megnitude
for Over­
or Under­
Estimation
of Exposure

Low

Low

Moderate



-
- TABLE 37

TOXICITY VALues FOR POTENTIAL NONCARCINOGENIC- EFFECTS (CHRONIC ORAL EXPOSURES)

ALCAM ALI.UIUI CORPORATION- ALCAM ALI.UIUI SITE *828005

PITTSFORD. NEW YORK

Ctlronic • uncertainty- R10 Confidence Crtticel R10 ...ia/ .. Modifying Study ASS/ADM
Ctl_lcel (lIllIIkg-dIIy) Lewl Effect R10 Source Fectors Species Doae

- ORGANICS
_......-- ...
Acetone 1E-Ol low incr. liver/kidney wt. IJIIvage/IRIS 1000 rat ADM
1.2-Dichloroethene (cis) 1E-02 blood effects IJIIvage/HEAST 3000 rat ADM- 1.2-Dichloroethene (trans) ZE-02 low blood effects weterllRIS 1000 mouse ADM
Ethylbenzene 1E-01 low liver/kidney toxicity IJIIvagellRIS 1000 rat ADM
Methylene Chloride 6E-02 llledh.. liver toxicity w.ter/IRIS 100 rat ADM- Toluene ZE-Ol llledil.. liver/kidney effects IJIIvagell RIS 1000 rat ADM
Trichloroethene 7E-03 air/ECAO rat ASS
Xytenes 2E+00 llledi un hyperec:t ivi ty gavage/IRIS 100 rat ADM

-
INORGANICS
-- .....-.. --- Aluairua NA

calciua NA

Chromhlll 3+ lE+OO tow no effects otIserved dietllRIS 1000 rat ADM- Chromil.lll 6+ 5E-03 tow no effects reported water/IRIS 500 rat ADM
Copper NA
Iron NA- Lead NA
Magnesiun NA
Nicket 2E-02 medil.lll red. body/organ wt. diet/IRIS 300 rat ADM
Sodiun NA- Vanadiun 7E-03 none observed water/HEAST 100 rat ADM
Zinc 2E-Ol anemia drug/HEAST 10 hUMn ADM

- Cyanide ZE-02 _ilft wt. toas/thyr. effects dietllRIS 500 rat ADM

• • confidence tevet from IRIS, either high, medil.lll, or tow- ASS =absorbed; ADM =administered

-
-
-
-



-
-
-
-
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TABLE 38

TOXICITY VALUES FOR POTENTIAL IIClNCARCINOGENIC
EFFECTS (SUBCHIONIC ORAL EXPOSURES)

ALCAII ALL'1II11UM CClRJlQlATlON
ALCAII ALUIIIIIIUM SlYE tr828OO5

PI nSFORD, IIEW YCIlIC

- Subchronic UncerUinty
110 Conf idenc:e Critical IfD Buis/ & Modifying Study ABS/ADM

Ch_ical (mg/kll-dey) Level * Effect IfD Source Fec:tors Species Dose

-
Inarg8l1ics
.------..----_. __ ...._---- Alunil'Ul NA

ChrOllli un 3+ 1E+01 liver toxicity diet/HEAST 100 rat ADM
Chromiun6+ 2E-02 nat defined water/HEAST 100 rat ADM
Iron NA- Lead NA
SodiUll NA

VenediUll 7E-03 none observed W8ter/HEAST 100 rat ADM- Organics
~--_._._--.---._----_.._.- Acetone 1E+00 liver/kidney effects gavage/HEAST 100 rat ADM
Methylene chloride 6£-02 liver toxicf ty W8ter/HEAST 100 ret ADM

- * - confidence level from IllS, either high, mediun, or low
ABS =absorbed~ ADM =administered

-
-
-
-
-
-
-
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TASLE 39

TOXICITY VALUES FOR POTENTIAL NONCARCINOGENIC EFFECTS
(CHRONIC' SUBCHRONIC INHALATION EXPOSURES)

ALCAJI ALUMI"" COIPORATION
ALCAJI ALUMINUM SITE lll828OO5

PITTSFORD, IIE\I YORIC

-
-
-

ChelllicaL

Organics (In IIrOlrd water)

Acetone
Methylene Chloride

lnorganics (in soil)

Chronic
IfC

(mg/kll-day)

ItA

8.6e-01

Critical
Effect

NA

IfC Baais/
IfC Source

air/HEAST

Uncertainty
, Modifying

Factors

100

Study
Species

rat

ASS/ADM
Dose

ADM

.. . .

-
-
-
-
-
-
-
-
-
-

Al lJIli nun
CaLcilJll
ChrOllilJll III and IV (chronic)
Copper
Iron
lead
Magnesiua
Nickel
Zinc

Cyanide

»

ASS • absorbed; ADM • administered

NA
ItA

5.1£-07
ItA

ItA

NA
NA
NA
ItA

nasal effects air/KEAST
NA/HEAST

300 hlJllan
NA hunen

ADM

ADM
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TOXICITY VALUES FOR POTENTIAL CARCINOGENIC EFFECTS

ALCAN ALUMINUM CORPORATION

ALCAN ALUMIIlUM SITE tf828005
PlnSFORD, IIIEW YORK

mouse
mouse

Study
Species

Baed on
Abaol"bed (AiS)/

Adlli n. (ADM)

dose

ABS
ABS

SF Basis/
SF SOUr-ce

air- &water-/IRIS
gavage/HEAST

TUIIOr- Site •

B2
B2
B2

weight-of
Evidence

Classification

NA

7.5E-03
1.1E-02

Slope
Factor- (SF)

(mg/kll-cay)-1

ORAL CARCINOGENS

Leed
Methylene chlor-ide
Tr-ichlor-oethene

-

-
-

-

-
-

INHALATION CARCINOGENS

Leed
Methylene chlor-ide
Nickel (r-efinery dust)

NA

UR
8.4E-01

B2
B2
A r-esp. tl"act

air-/IRIS
air-IIRIS

not appl icable mouse
not appl icable huun

-
-

• - tUllOr- site for- Class A car-cinogens only

NA '" not avai lable

UR '" unit r-isk available in IRIS: 4.7 E-7 per- ·ug/m-3

-
-
-
-
-
-
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- TABLE 41

- RfD VALUE ADJUSTMENTS FOR DERMAL EXPOSURES

ALCAII ALl.n ..... CORPORATION- ALCAII ALl.n ..... SITE tl828OO5
PITTSFORD, NEW YORK

- Orel Toxfcfty Iued on Orel Ab8orption Adjusted Toxi-
.,.lue (RfD) Ab8orb. (ABS/ Study Efficiency city Velue

Ch.ial (lII8Ikg-ciIIy) AdIIin. (AdII) Species in Study Species (lIIlI/kg-ciIIy)-
CHRONIC EXPOSURES
-_ .....----_ ..... __ ......-- Acetone 1E-01 ADM ret 0.05 5E-03
1,2-Dfchloroethene (ci.) 1E-02 ADM ret 0.05 5E-04
1,2-Dfchloroethene (trans) 2E-02 ADM .-lUSe 0.05 1E-03- Ethylbenzene 1E-01 ADM rat 0.84 8E-02
Methylene Chloride 6E-02 ADM rat 0.50 3E-02
Toluene 2E-01 ADM rat 0.05 1E-02- Tricltloroethene n-03 ABS
Xylenes 2E+00 ADM rat 0.90 2E+00

Chrc.iUl3+ 1E+OO ADM rat 0.05 5E-02- Chrc.iUl6+ 5E-Q3 ADM 0.05 3E-04rat
Nickel 2E-02 ADM rat 0.05 1E-03
VanadiUR 7E-03 ADM rat 0.05 4E-04- Zinc ZE-01 ADM hunan 0.25 5E-02

Cyanide 2E-02 ADM rat 0.50 1E-02-
SUBCHRONIC EXPOSURES
-----._-------._ .. _._-_._.- Acetone 1E+00 ADM rat 0.05 5E-02
Methylene chloride 6E-02 ADM rat 0.50 3E-02

- Chrc.iUl 3+ 1E+01 ADM rat 0.05 5E-01
Chrc.iUR6+ 2E-02 ADM rat 0.05 1E-03
VanadiUl n-03 ADM rat 0.05 4E-04

-
-
-
-
-



-
-
-
-
-

TAILE 42

SLOPE FACTOR VALUE ADJUSTMENTS FOR DERMAL EXPOSURES

ALCAII ALLMI~ CORPORAT1011

ALCAII ALLMI~ SITE 1828005

PITTSFORD, NEW YORK

-
-
-

Methylene chloride
Trfchloroethene

Orel Toxicity
Velue

(Slope Fector)

7.5E-OJ
1.1E-02

SUed on
Abaorb. (AIS)/

Acilin. (ADM) Dose

AIS
AIS

Study
Speci..

Orel
Ab8orption
Efficiency

in Study Species

Adjusted
Toxicity

Velue

-
-
-
-
-
-
-

-
-

Notes: Only orel slope factors besed on aciIIinistered doses need be adjusted
Absorption efficiencies were obtained from ATSDR Toxicological Profiles
Slope fectors expressed in (mg/kg-day)"o'

Orel Slope Fector
Adjusted Slope Fector ~

Absorption Efficiency



-
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TABLE 44

CANCER RISK ESTIMATE FOR AN OFF-SITE CHILD AGES 1-6 (FUTURE)

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE Il1828005

PITTSFORD, NEW YORK

4.11E-<JS • 7.SE-03 B2 3E-07
3E-07

3.69£-08 7.5E-03 B2 3E-10
3E-10

8.74E-OS UR B2 SE-07
SE-07

BE-07

-
-
-
-
-

Exposure Pathway

GRClJNO WATER INGESTION
Methylene chloride

GRClJNO WATER DERMAL
Methylene chloride

GRClJND WATER INHALATION
Metnylene chloride

CDI
(mg/kg-dy)

ett.tcal- Total Total
SF Wt. of Specific Pathway Exposure

(mg/kg-dy)-1 Evidence Risk Risk Risk

-
-
-
-
-
-

-
-

CDI • chronic deily intake; SF • slope factor

• • adjusted for absorption

UR • unit risk available in IRIS: 4.7E-7 per ug/m"3i risk level is E-4 at a concentration
of 200 ug/m"3 for a chronic (24-hour) exposure. The risk level was adjusted to
reflect a 7-minute exposure rather than a 24-hour exposure.



-
-
-
-
-
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TABLE 45

CANCER RISK ESTIMATE FOR AN OFF-SITE ADULT (FUTURE)

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005

PITTSFORD, MEW YORK

- CDI
(llIg/kg-dy)

th..teal- Total Total
SF Wt. of Specific Pathway Exposure

. (mg/kg-dy)-1 Evidence Risk Risk Risk

...
-
-
-
-
-
-
-

-
-

GROUND WATER INGESTION
Methylene chloride 8.78E-05 • 7.5E-03 B2 7E-07

7E-07
GROUND WATER DERMAL
Methylene chloride 9. 97E-08 7.SE-03 B2 7E-10

7E-10
GROUND WATER INHALATION
Methylene chloride 9.36E-05 UR B2 5E-07

5E-07
1E-06

CDI • chronic daily intake; SF • slope factor

• = adjusted for absorption

UR • unit risk available in IRIS: 4.7E-7 per ug/m"3; risk level is E-4 at a concentration
of 200 ug/m"3 for a chronic (24-hour) exposure. The risk was adjusted to reflect
a 7-minute exposure rather than a 24-hour exposure.
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TABLE 47

CANCER RISK ESTIMATE FOR AN ON-SITE WORKER (FUTURE)

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM CORPORATION

PITTSFORD, NEW YORK

- Exposure Pathway
CDI

(mg/kg-dy)

Ch..ical- Total Total
SF Wt. of Specific Pathway Exposure

(mg/kg-dy)-1 Evidence Risk Risk Risk

-
-
-
-
-
-
-
-
-
-
-
-
-

GROUND WATER INGESTION
Methylene chloride 2.62E-05 * 7.5E-03 82 2E-07

Trichloroethene 8.04E-05 * 1.1E-02 82 9E-07
1E-Q6

SOIL INGESTION
Methylene chloride 4.55E-08 * 7.5E-03 82 3E-10
Trichloroethene 1.18E-08 * 1.1E-02 82 1E- 10

5E-10
SOIL DERMAL
Methylene chloride 4.82E-07 7.5E-03 82 4E-09
Trichloroethene 1.25E-07 1.1E-02 82 1E-09

5E-09
AIR INHALATION

Nickel 2.59E-08 8.4E-01 A 2E-08
2E-08

1E-Q6

CDI ~ chronic daily intake; SF ~ slope factor

* = adjusted for absorption



-
- TABLE 48

SUBCHRON IC HAZARD INDEX ESTIMATE FOR AN OFF-SITE CHILD (AGES 1-6)-
ALCAJI ALlJIl1UI CORPORATION
ALCAJI ALlJIl1UI SITE *828005- PITTSFORD, NEW YORK

Tot8l- 'athwey EJcpo8u..e
HaDI'd HaDI'd HaDI'd

Exposu... 'athwey SDI R10 Quotient Index Index-
GRClJND WATER - INGESTION- ....._.................
Ch..c.iUl3+ 1.37E-02 1E+01 1.37E-03
Ch..c.iUl6+ 1.47E-02 2E-02 7.35E-01
V8MdiUl 3.84E-04 7E-03 5.49£-02-
Methylene Chlo.. ide 6.39£-04 6E-02 1.07E-02
Acetone 7.03E-04 1E+00 7.03E-04- 0.8

GROUND WATER - DERMAL
---_ •••••......•••.....- Ch..c.iUl 3+ 9.22E-06 5E-01 • 1.84E-05
Ch..c.iUll6+ 9.91E-06 1E-03 • 9.91E-03
VanadiUll 2.SSE-07 4E-04 • 6.4SE-04-
Methylene Chlo.. ide 4.31E-07 3E-02 • 1.44E-OS
Acetone 4.74E-07 SE-02 • 9.48E-06- 0.01

GROUND WATER - INHALATION
---_._ .._--_._._._- ....- Methylene Chlo.. ide 6.25E-04 9£-01 7.27E-04

7E-04
0.8-

• :II adjusted fo.. abso..ption
SDI :II subch..onic daily intake; RfD = ..efe..ence dose-

-
-
-
-
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- TABLE 49

CHRONIC HAZARD INDEX ESTIMATE FOR AN OFF-SITE ADULT-
ALCAN ALUMllUt CORPORATION
ALCAII ALUMIIlM SITE 1828005- PITTSFORD, NEW YORK

Tot.l- P.th...., EJCP)SU..e
H.zel'd H.z.1'd H.z.1'd

Expoaure P.thway CEll RfD QUOtient Index Index-
GROOND WATEil - INGESTION
.... __ . __ .._--- ........- ett..c.iUl3+ S.86E-03 1E+OO S.86E-03
ett..c.iUl6+ 6.30E-03 SE-03 1.26E+OO
VanadfUi 1.64E-04 7E-03 2.34E-02-
Acetone 3.01E-04 1E-01 3.01E-03
Methylene chloride 2.74E-04 6E-02 4.S7E-03- 1.3

GROOND WATER - DERMAL
.._-------- ......._----- ett..c.iUl3+ SE-02 • 9.96E-OS4.98E-06
ett ..c.fUl6+ S.3SE-06 3E-04 • 1.78E-02
Vanadiua 1·40E-07 4E-04 • 3.S0E-04- Acetone 2.S6E-07 SE-03 • S.12E-OS
Methylene chlo.. ide 2.33E-07 3E-02 • 7. 77E-06

2E-02

GROOND WATER - INHALATION
---------------------_.- Methylene chlo.. ide 2.18E-04 9E-01 2.53E-04

3E-04
1.3-

• • adjusted for abso..ption
CDI ~ ch..onic daily intake; RfD • reference dose-

-
-
-
-
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TABLE 50

CHRONIC HAZARD INDEX ESTIMATE FOR AN ON-SITE WORKER (CURRENT)

ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE 1828005

PITTSFORD, NEW YORK

-
-
-
-

Exposure Pathway

SOIL - INGESTION

Chrcmh.lll 3+
Nickel
Zinc

SOIL - DERMAL

CDI

7.95E-04
2.50E-05
1.02E-03

RfD

1E+00
2E-02
2E-01

Hazard
Quotient

7.95E-04
1.25E-03
5.10E-03

Total
Pathway Exposure
Hazard Hazard

Index Index

7.1E-03

-
-

Chrcmil.lll 3+
Nickel
Zinc

2.53E-04
7.94E-06
3.24E-04

5E-02 * 5.06E-03
1E-03 * 7.94E-03
5E-02 * 6.48E-03

1.9E-02

-
-
-
-
-
-
-
-

* = adjusted for absorption
CDI =chronic daily intake
RfD =reference dose

0.027



-
- TABLE 51

CHRONI C HAZARD INDEX ESTIMATE FOR AN ON-SITE WORKER (FUTURE)- ALCAN ALUMINUM CORPORATION
ALCAN ALUMINUM SITE *828005

- PITTSFORD, NEW YORK

Hazard Pathway Total Exposure
Exposure Pathway CDI RfD Quotient Hazard Index Hazard Index

SOIL - INGESTION

--------*-------------------- ChrOllli lJIl 3+ 7.95E-04 1E+00 8.0E-04
Nickel 2.50E-05 2E-02 1.3E-03
Zinc 1.02E-03 2E-01 5.1E-03
Cyanide 1.36E-06 2E-02 6.SE-05- Acetone 4.50E-08 1E-01 4.5E-07
1,2-Dichloroethene (total) 3.91E-08 1E-02 a 3.9E-06
Ethylbenzene 3.2SE-08 1E-01 3.3E-07- Methylene Chloride 1.TOE-07 6E-02 2.SE-06
Toluene 2.04E-07 2E-01 1.0E-06
Trichloroethene 3.30E-08 * 7E-03 4.7E-06

, Xylenes (total) 1.07E-07 2E+00 5.4E-08- 0.007
SOl L - DERMAL

----------------------------- Chrc.iUl3+ 1.17E-03 5E-02 * 2.3E-02
Nickel 2.07E-05 1E-03 * 2.1E-02
Zinc 7.32E-04 5E-02 * 1.5E-02- Cyanide 4.34E-07 1E-02 * 4.3E-05
Acetone 3.5SE-07 5E-03 * 7.2E-05
1,2-Dichloroethene (total) 3.11E-07 5E-04 *i 6.2E-04
Ethylbenzene 2.61E-07 SE-02 * 3.3E-06- Methylene Chloride 1.35E-06 3E-02 * 4.5E-05
Toluene 1.62E-06 1E-02 * 1.6E-04
Trichloroethene 3.50E-07 7E-03 5.0E-05- Xylenes (total) 8.49E-07 2E+00 * 4.2E-07

0.06
GRClJNO WATER - INGESTION

...._----.------------------- Chrc.iUl 3+ 2.09E-03 1E+OO 2.1E-03
ChrOllliUl 6+ 2_25E-03 5E-03 4.5E-01
VenadilJll 5.87E-05 7E-03 8.4E-03- Acetone 1.08E-04 1E-01 1.1E-03
Methylene chloride 9.78E-05 6E-02 1.6E-03
Trichloroethene 2.25E-04 7E-03 3.2E-02 0.46- AIR - INHALATION

----------------------------
ChrOllli lJIl 3+ 6.27E-06 6E-07 1.1E+01- 11.0

11.5

- CDI " chronic dei ly intake; RfD " reference dose; * =adjusted for absorption
a " besed on RfD for cis-1,2-DCE, the more toxic of the cis- and trans- is~rs

-
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Table 52

Rare, Threatened, or Endangered Plant Species and Communities
in the Vicinity of the Site

Alcan Aluminum Corporation
Alcan Aluminum Site # 828005

Pittsford, New York

Common Name Scientific Name NYS Legal Status

Tick-trefoil Desmodium ciliare Threatened

Tall tick-clover Desmodium glabellum Threatened

Green gentian Frasera caroliniensis Rare

Sweet-scented indian-plantain Cacalia suaveolens Rare

Clearweed Pi/ea fontana Unprotected

Oak openings - Community Unprotected

- O'Brien & Gere Engineers, Inc. CMG:bdm\div8\3057032\5_rpts\2cmgspec.wpd
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TABLE 1
GROUNDWATER QUALITY ANALYSIS DATA

ALCAN ALUMINUM SITE • 828005
PITTSFORD. NEW YORK

Parameters (mg/l)

1

pH
Well No. Cr CrHex Ni Cu Cd Zn !!9 Pb Al lab

B-1

7/5/85 LT 0.01 LT 0.01 0.07 0.02 LT 0.01 0.10 LT 0.0005 LT 0.01
7/23/85 0.02 LT 0.01 LT 0.01 0.03 LT 0.01 0.02 LT 0.0005 LT 0.01
3/21/86 LT 0.01 LT 0.01 0.03 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 0.03 0.5 7.8
3/21/86 Dup. 0.06 LT 0.01 LT 0.01 LT 0.01 LT 0.01 0.03 LT 0.0005 LT 0.01 1.9 7.5
10/16/86 LT 0.01 -- -- LT 0.01 LT 0.01 LT 0.01 -- -- LT 0.1 6.5 F
10/16/86** LT 0.005 -- -- LT 0.005 LT 0.01 LT 0.01 -- -- LT 0.1
4/15/87 LT 0.01 -- LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.04 6.8 F
4/15/87** LT 0.0050 -- LT 0.050 0.0026 LT 0.01 LT 0.010 LT 0.0050 LT 0.0050 LT 0.01
4/15/87 (DEC)UF LT 0.010 0.011 LT 0.040 LT 0.025 LT 0.005 0.020 LT 0.00020 LT 0.005 0.784
6/2/87 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 0.02 LT 0.0005 LT 0.01 LT 0.01
6/2/87 UF 0.01 LT 0.01 0.02 LT 0.01 LT 0.01 0.02 LT 0.0005 LT 0.01 0.04 7.3
6/2/87** LT 0.0050 LT 0.010 LT 0.040 0.0054 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.29
6/2/87**UF 0.012 LT 0.010 LT 0.040 0.010 LT 0.010 LT 0.010 LT 0.00020 0.010 1. 14
6/2/87 (DEC) UF -- 0.015

12/29/87 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.013
12/29/87 lJF LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.075 7.3
12/29/87(DEC)UF 0.0475 0.0205 -- 0.0269 -- 0.0783 -- 0.016
12/29/87** 0.0057 LT 0.010 LT 0.040 0.0092 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.14
12/29/87**UF 0.0064 0.015 LT 0.040 0.019 0.012 LT 0.010 LT 0.00020 0.0060 1. 31

4/7 /88 LT 0.01 LT 0.01 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 8.0
4/7 /88 UF LT 0.01 LT 0.01 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 7.1 F
4/7 /88** O.l 6 0.046 LT 0.04 0.0055 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.95
4/17/88 UF** 0.055 0.034 LT 0.04 0.0050 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 LT 0.01

NYS Groundwater
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002 0.025 -- 6.5 - 8.5

LT - Less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual groundwater quality.
DUP - Duplicate sample collected
** - General Te5ting Corporation

F - Measured in Field
DEC - NYSDEC Split
UF - Unfiltered Sample
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TABLE 1 (Continued)
GROUNDWATER QUALITY ANALYSIS DATA

ALCAN ALUMINUM SITE • 828005
PITTSFORD. NEW YORK

Parameters (mg/l)
pH

Well No. Cr CrHex Ni Cu Cd , Zn ~ Pb Al lab

B-2

7/5/85 LT O.C LT 0.01 0.05 0.02 LT 0.01 LT 0.01 0.0056 LT 0.01
7/23/85 0.35 LT 0.01 0.26 0.27 0.02 0.60 0.0007 0.05
3/21/86 0.21 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 9.1
10/16/86 0.07 -- -- LT 0.01 LT 0.01 LT 0.01 -- -- LT 0.1 7.3 F
10/16/86** 0.075 -- -- LT 0.005 LT 0.01 LT 0.01 -- -- LT 0.1
4/15/87 0.11 -- LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 0.05 7.9 F
4/15/87** 0.155 -- LT 0.050 0.0025 LT 0.010 LT 0.010 LT 0.0005 LT 0.0050 0.15
4/15/87 (DEC)UF 0.150 0.129 LT 0.040 LT 0.025 LT 0.005 0.012 LT 0.00020 LT 0.005 0.577
6/2/87 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01
6/2/87UF 0.38 LT 0.01 0.01 0.11 0.01 0.04 0.0010 0.03 LT 0.01 9.0
6/2/87** 0.0096 LT 0.010 LT 0.040 0.0080 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.39
6/2/87**UF 0.067 LT 0.010 LT 0.040 0.032 LT 0.010 LT 0.010 0.00062 0.014 3.32
6/2/87**UF DUP 0.018 LT 0.010 LT 0.040 0.0078 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 1.83
6/2/87(DEC)UF -- LT 0.010

12/29/87 0.013 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01
12/29/87 UF 0.017 LT 0.01 LT 0.01 LTO.Ol LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 8.8
12/29/87(DEC)UF 0.0359 0.0178 -- LT 0.01 -- 0.0144 -- LT 0.005
12/29/87** 0.0285 0.027 LT 0.040 0.0095 LT 0.010 LT 0.010 0.00020 LT 0.0050 0.25
12/29/87**UF 0.0366 0.027 LT 0.040 0.0081 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.75
4/7 /88 0.07 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 8.0
4/7/88 UF 0.07 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 8.7 F
4/7 /88** 0.066 LT 0.046 LT 0.04 0.0055 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.95
4/7 /88 UF** 0.055 0.034 LT 0.04 0.0050 LT 0.050 LT 0.010 LT 0.00020 LT 0.0050 LT 0.01

NYS Groundwater
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002 0.025 -- 6.5 - 8.5

LT - l.ess Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual groundwater quality.
[lUI' - Duplicate sample collected
** - General Testing Corporation

F - Measured in Field
DEC - NYSDEC Split
Uf - Unfiltered Sdmple
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TABLE 1 (Continued)

GROUNDWATER QUALITY ANALYSIS DATA

ALCAN ALUMINUM SITE # 828005
PITTSFORD. NEW YORK

Parameters (mg/l)

I

pH
Well No. Cr CrHex Ni Cu Cd Zn !!9 Pb Al lab

B-3

7/5/85 LT 0.01 LT 0.01 0.05 0.02 LT 0.01 0.07 LT 0.0005 LT 0.01
7/23/85 0.56 LT 0.01 1. 10 0.90 0.04 1.5 0.0012 0.46
3/21/86 LT 0.01 LT 0.01 0.02 0.12 LT 0.01 0.02 0.0005 LT 0.01 8.2 9.4
10/16/86 0.01 -- -- 0.02 LT 0.01 LT 0.01 -- -- LT 0.1 8.3 F
10/16/86** 0.17 -- -- 0.033 LT 0.01 LT 0.01 -- -- 0.43
4/15/87 0.06 -- LT 0.01 0.05 LT 0.01 LT 0.01 0.0009 0.03 0.10 9.0 F
4/15/87** 0.072 -- LT 0.050 0.050 LT 0.010 LT 0.010 LT 0.00050 LT 0.0050 1.59
4/15/87 (DEC)UF 0.068 0.077 LT 0.040 0.061 LT 0.005 0.037 0.00060 LT 0.005 8.120
4/15/87 (DEC) 0.053 0.039 LT 0.040 0.053 LT 0.005 0.028 0.00051 LT 0.005 5.530
6/2/87 0.05 LT 0.01 0.03 0.10 LT 0.01 0.03 0.0010 LT 0.01 LT 0.01
6/2/87UF 0.08 LT 0.01 0.05 0.11 LT 0.01 0.04 0.0010 0.04 LT 0.01 8.9
6/2/87** 0.055 0.025 LT 0.040 0.082 LT 0.010 0.014 LT 0.00020 0.0093 3.06
6/2/87**UF 0.057 0.024 LT 0.040 0.101 LT O.OlD 0.017 LT 0.00020 0.012 3.37
6/2/87 (DEC) UF -- 0.023
12/29/87 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry

4/7 /88 LT 0.01 LT 0.01 LT 0.01 0.01 LT 0.01 LT 0.01 -- LT 0.01 LT 0.01 9.0
4/7 /88 UF LT 0.01 LT 0.01 LT 0.01 0.01 LT 0.01 LT 0.01 0.0007 LT 0.01 LT 0.01 8.9 F

4/7 /88* 0.014 LT 0.010 LT 0.040 0.032 LT 0.010 LT 0.010 LT 0.0020 LT 0.0050 0.78

4/7/88** LT 0.010 LT .0.10 LT 0.040 0.015 LT 0.010 LT 0.010 LT 0.00020 LT 0.0050 0.18

NYS Ground Water
Standard Class GA -- 0.05 -- 1.0 0.01 5.0 0.002 0.025 -- 6.5 - 8.5

LT - Less Than

* Well 8-4 did not contain a sufficient water VOlume to allow proper purging prior
Therefore, these results may not be indicative of actual ground water quality.

DUP - Duplicate sample "'ollected
** - General Testing C~rporation

F - Medsured in Field
DEC - NYSDEC Split
UF - Unfiltered Sample

to sampling.
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TABLE 1 (Continued)

GROUNDWATER QUALITY ANALYSIS DATA
ALCAN ALUMINUM SITE • 828005

PITTSFORD. NEW YORK

Parameters (mg/l)

pH
Well No. Cr CrHex Ni Cu Cd Zn !!g Pb Al lab

6-4

7/5/B5* LT 0.01 LT 0.01 0.06 0.07 LT 0.01 0.23 0.0013 LT 0.01
7/23/B5* 1.0 LT 0.01 1.1 1.54 0.05 54.0 0.0020 0.99
3/21/B6 LT 0.01 LT 0.01 LT 0.01 LT 0.01 LT 0.01 0.02 LT 0.0005 LT 0.01 LT 0.01 8.1
3/21/B6 Dup. LT OJ' LT 0.01 0.03 LT 0.01 LT 0.01 LT 0.01 LT 0.0005 LT 0.01 LT 0.01 8.1
10/16/B6 LT O.(), -- -- LT 0.01 LT 0.01 LT 0.01 -- -- LT 0.1 7.5 F
10/16/B6** LT 0.005 -- -- LT 0.005 LT 0.01 LT 0.01 -- -- LT 0.1
4/15/B7 -- -- -- -- -- -- -- -- -- 8.2 F
4/15/B7** 0.0050 -- LT 0.050 0.0096 LT 0.010 LT 0.010 LT 0.00050 LT 0.0050 0.16
4/15/B7 (DEC)UF LT 0.010 0.010 LT 0.040 LT 0.025 LT 0.005 0.039 LT 0.00020 0.014 6.230
6/2/B7 0.01 -- 0.01 0.01 0.01 0.02 LT 0.0005 LT 0.01
6/2/B7UF 0.01 -- 0.01 0.02 0.01 0.03 LT 0.0005 LT 0.01
6/2/87** 0.0093 -- LT 0.040 0.021 LT 0.010 LT 0.010 LT 0.00020 0.0064 1. 21
6/2/B7**UF 0.00B9 -- LT 0.040 0.024 LT 0.010 LT 0.010 LT 0.00020 0.014 1.23
6/2/B7(DEC)UF

12/29/B7 Dry Dry Dry Dry Dry Dry Dry Dry Dry Dry
4/7 /BB UF LT 0.01 *** 0.02 LT 0.01 LT 0.01 0.02 LT 0.0005 0.02 4.2 ***

NYS Groundwater
Standard Cla~s GA -- 0.05 -- 1.0 0.01 5.0 0.002 0.025 -- 6.5 - 8.5

LT - Less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore, these results may not be indicative of actual 'groundwater quality.
DUP - Duplicate sample collected
** - General Testing Corporation

F - tledsured in Field
DEC - NYSDEC Split
UF - lin f i lte red Samp Ie
*** - Insufficient Water in Well
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TABLE 1 (Continued)
GROUNDWATER QUALITY ANALYSIS DATA

ALCAN ALUMINUM SITE • 828005
PITTSFORD. NEW YORK

Parameters (mg/l)

Well No. Cr CrHex Ni Cu Cd Zn !!g Pb Al
pH
lab

B-5 (Well Dry during all previous sampling events)

4/15/87
4/15/87**
4/15/87 (DEC)UF
4/15/87 (DEC)
6/2187
6/2187 UF
6/2/87**
6/2/87**UF
6/2/87(DEC)UF

12/29/87
4/7/88

NYS Groundwater
Standard Class GA

0.02
0.019
0.014
0.015
0.01
0.18
0.020
0.046

Dry
Dry

0.016
0.011

LT 0.01
LT 0.01

0.013
0.014
0.011

Dry
Dry

0.05

LT 0.01
LT 0.050
LT 0.040
LT 0.040
LT 0.01

0.17
LT 0.040
LT 0.040

Dry
Dry

LT 0.01
0.0040

LT 0.025
LT 0.025
LT 0.01

0.21
0.012
0.044

Dry
Dry

1.0

LT 0.01
LT 0.010
LT 0.005
LT 0.005

0.01
0.01

LT 0.010
LT 0.010

Dry
Dry

0.01

LT 0.01
0.027
0.039
0.014
0.01
0.08

LT 0.010
0.064

Dry
Dry

5.0

LT 0.0005
LT 0.00050
LT 0.00020
LT 0.00020
LT 0.0005
LT 0.0005
LT 0.00020
LT 0.00020

Dry
Dry

0.002

LT 0.01
LT 0.0050
LT 0.005
LT 0.005
LT 0.01

0.06
0.016
0.120

Dry
Dry

0.025

0.04
0.22
0.852
0.608

LT 0.01
0.02
1,24
6.27

Dry
Dry

6.8 F

7.5

Dry
Dry

6.5 - 8.5

lT - less Than
* - Well B-4 did not contain a sufficient water volume to allow proper purging prior to sampling.

Therefore. these results may not be indicative of actual groundwater quality.
DUP - Duplicate sample collected
** - General Testing Corporation

F - Measured in Field
DEC - NYSDEC Split
UF - Unfiltered Sample
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- TABLE 2

SURFACE IMPOUNDMENT SOIL ANALYSIS DATA- ALCAN ALUMINUM SITE # 828005
PITTSFORD. NEW YORK

-
Parameters (mg/kg)- Sa~le Pcts

Location Depth (ft) Description Cr Cu Cd Zn Pb Al Soli ds-
5-6 soil 24 18 LT 62 8 10,300 81.4

- 15 5-6 soil 21 22 2 60 9 10,100 77 .5

4 6-7 black deposits 4,500 297 2 73 30 21,200 31.6- (distinct odor)

5 7-8 black deposits 5,600 312 LT 1 79 29 22,300 25.3
(dis ti nct od or)-

7 1.5 white deposits 3,600 38 2 110 17 49,000 55.7

- 9 2.5 white deposits 4,100 39 2 86 18 57,000 56.8

10 7 black deposits 2,280 148 LT 63 19 16,000 63.1

-
-
-
-
-
-
-
-
-
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- TABLE #2

GROUND WATER QUALITY ANALYSIS DATA

~amples taken
7/5/85

Well No.
B-1

Well No.
B-2

Well No.
B-3

Well No.
B-4**

NYS
Ground Water

Standard

~arameters

BDL mg/I BDL mg/I BDL mg/l BDL mg/l
BDL BDL BDL BDL 0.05 mg/I
0.07 0.05 0.05 0.06
0.02 0.02 0.02 0.07 1.0
BDL BDL BDL BDL 0.01
0.10 SDL 0.07 0.23 5.0
BDL 0.0056 BDL 0.0013 0.002
BDL BDL BDL BDL 0.025
13/14 93/79 100/100 *N/A

NYS
Ground Water

Standard
Well No.

B-4**
Well No.

B-3
Well No.

B-2
Well No.

B-1
amples taken

_ 7/23/85

:r
";'r Hex
Ni
~u

_:d

~
'b

-rox(duplicates)

This sample was too muddy to be analyzed by Method 450.1, TOX.
-The fine grained sediments could not be removed by centrifugation.

-arameters

-hromiumn (Cr)
_exavalent Chromium (Cr-Hex)
Nickel (Ni)
ropper (Cu)

admium (Cd)
L'inc (Zn)
Mercury (Hg)

ead (Pb)
"'-otal Organic Halogens (Tox)

-Cr
rr Hex

i
~u
Cd

n
"'g
Pb

-arameters

0.02 mg/l
BDL
BDL
0.03
BDL
0.02
BDL
BDL

0.35 mgll 0.56 mg/l 1 .0 mg II
BDL BDL BDL 0.05 mgll
0.26 1. 10 1.1
0.27 0.90 1.54 1.0
0.02 0.04 0.05 0.01
0.60 1.5 54.0 5.0
0.0007 0.0012 0.0020 0.002
0.05 0.46 0.99 0.025

EPA Method Detection Limit

218.1 0.01 mgll
218.5 0.01
249.1 0.01
220.1 0.01
213.1 0.01
289.1 0.01
245.1 0.01
239.1 0.0005
450.1 0.01

-""Well B-4 did not contain a sufficient water volume to allow proper purging prior to
sampling. Therefore these results may not be indicative of actual ground water quality.

_DL - Below Detection Limit

-
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Appendix B

Surface Impoundment Boring Logs

-
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---===--------- O'BRIEN 6 GERE
ENGINEERS, INC.
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O'BRIEN &GERE Report of Borin~ No. IB-l
ENGINEERS, INC. TEST BORING LOG Sheet of 1

IProject Location: Alcan Site • 828005 SAMPlER Ground Water Depth Date
E. Rochester, N. Y. Type: Split SpOOn Depth Date

Client: Alcan HaWJer: 140 Ibs. Fall: 30' File No.: 3057.032.131

Bc,ring Co.: Parratt-Wolff, Inc.

I
Bori~ Location: Most South boring in East Inpoundllent

Foreman: Brian Waters Grou Elevation:
086 Geologist: Paul Gettler Dates: Started: 10/17/90 :nded: 10/17/90

SaMple Strahl. Field Testing R
Sample Change EQuipilent I /I

Depth Blows Penetr/ "N" Description General Installed Sp k
No Depth /6" Recovry Value Descript pH Cond HM.J sf:

0 1 0-2' H-H 2' /0. 5' ~ SOD..
Dry, IlIE!d iUII to fine, brolm S$IND

2 2-4' H-H 2' /0. 5' 2 5aJIe as above, dilllp

3 4-6' H-l-l 2' /0. 3' 2 Wet, IlIed i YIl, black gray SAND, SOllIe fine
sand

5

4 6-8' 2-1-1-1 2' /0.5' 2 SaJ4Ie as above

.. 8-10' 2-H-2 2' /0.4' 2 Same as above, fray with a layer of black.J

sludge with whi e chips

10 6 10-12' 1-2-WOH 2' /1.4' Gray ClAY trace silt I
~

I,

I
7 12-14' 8-5-5-4 2' /1. 8' 10 S~Be as above, increasing silt I

I
B 14-16' 7-3-5-5 2' /1. 9' 8 Wet, la~inated, red brown CLAY to 14.8' I I

Gray CLAY wih SILT I I
15 t I

I

I I
\

9 16-18' 4-3-3-3 2' /1. ' 6 Same as above to 17. l'

I ILess clay to 17.5'
Wet gray CLAY as above, with drc.pstc,ne I I

I
I I IBottOM of boring 18 ft I

I

1

I

I
I

I I

lSI. KJF
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O'BRIEN &SERE
I

Report of~~tn¥ ~. lIB-2ENGINEERS, INC. TEST BORING LOG

IProject Location: Alcan Site I 828005 I ~ER I''"""' "'or Depth
Date

E. Rochester, N. Y. !TYpe: Split Spoon Depth Date
Client: Akan HalEr: 140 Ibs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc. IBori~ Location: 138' Northwest of IB-l East I.pour~ment
Foreman: Brian Waters Grou Elevation:
086 Geologist: Paul Bottler Dates: Started: 10/17/90 Erded: 10/17/90

5aIIple Stratum Field Testing R
Sallple Change EquipEnt •Depth BlolfS Penetr/ "N" Descri pt ion General Irlsta Iled Sp k

No Depth /6" Recovry Value Descript pH Cond HNU sf:

0 1 0-2' 2-3-3-3 2'/1.8' 6 SOD
0.5'

Dry, lledi~ to fine brown SAND with white
chips (plastic?) throughout

2 2-4' 3-1-1-1 2' /1. 2' 2 Same as above

3 4-6' 1-1-1-1 2' /0' 2 No recovery

5

4 6-8' 1-2-2-1 2' /0. 3' 4 Wet, gray and brcMn SAND

5 8-10' 2-3-1-£ 2' /1.3' 4 Wet gray black, lIediUli SAND with white
mottllng, grading to green clay with silt
at 9.5' then wet, red brown Ialii rlated clay
with silt

10 6 10-12' 8~17- 2' /2' 29 Sarne as above

I
I

12-19 !

I7 12-14' 17-18- 2' /2' 37 Same as above
12.5'

I I I 19-24 Bottom of boring 12.5 ft.
I I
I I I I I I

I i i I,
I I I I I I I I ! I I II

I
I

I
I

I I I
I

I I I I I !
I I I I I

I I I
I

II
I I I I I

I

1 I I
Drilled to 10', spooned to 14'

IB2.KJF
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O'BRIEN &GERE

I Report of~~~in~ ~. 118-3OOINEERS, INC. TEST BORING LOG

lProject Location: Alcan Site I 828005 I SAMPLER 6round Water Depth Date
E. Rochester, N. Y. IType: Split Spoon Depth Date

Client: Alcan HaIllEr: 140 Ibs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc. I80ri~ Location: ISS' Northwest of 18-2 East IMpoundrlent
Foreaan: Brian Waters 6rou Elevation:
086 Geologist: Paul 60ttler Dates: Started: 10/17/90 Ended: 10/17/90

!DePth

SaIIple StratUll Field Testing R
SaIIple Change Equi pEnt I •Blows Penetrl "N" Description General Ir,stalled Sp k

No Depth 16" Recovry Value Descript pH Cond HNU sf:

0 1 0-2' 3-3-3-3 2'/1.5' 6 SOD o ?,...
Dry, llediUII, light brown, IIissi ve SAND

2 2-4' 2-1-1-1 2'/1.7' 2 SallE' as above, pinkish Nhite clay layer I(1"

3 4-£' l-l-WOH 2'/0.2' -- Same as above

5

4 6-8' 2'/0.4' - Sallie as above, black gray sand with white
chips

5 8-10' WOH-2-2-1 2'/1. 9' - Wet, gray CLAY, black l~inations

I ,I

I10 6 10-12' WOH::2-2-1 2' 11. 8' -- Wet, green and black CLAY, trace silt I I I
I I

I I I I I

I7 12-14' 4-6-6-£ 2'11.8' 12 Wet
t

laminated, brown and red CLAY, SOllK!
sil to 12.9'
Wet SILT and olive brown CLAY I

I
I I

8 14-W 8-7-8-18 Same as above I I ! i ! I
I I I

15 I I I I I I
Be,tte,r. of borir,g 14. (I ft. I I I \

I
I I I I II II I i II

I
I

)
I I I

I I !
,

I ! j II I I
I I

I

I

I
I I
I

I

IB3. KJF



- TEST BORING LOO
Report of Boring No. IB-4

Sheet I of 1

IGround Water Depth DateSAMPlERIProjeci Location' Alcan Site I 8~8005
I

...
ITYpe: Split Spoon

IFile No.:
E. Rochester, N. Y. Depth Date

CI ient: Alcan Hawer: 140 Ibs. Fall: 30" 3057.032. 131

Boring Co.: Parratt-Wolff, Inc. IBori~ Location: fh)' West-Southwest of B-6
Foreman: Brian Waters Grou Elevation:
086 Geologist: Paul Gottler Dates: Started: 10/12/90 Ended: 10/12/9(1

SaMple StratUII Field Testing R
SaMple Change Equipllent •Depth Blows Penetrl "N" Description General Installed Sp k

No Depth 16" Rec:ovry Value Descript pH Cond HNl.J s·

0 1 0-2' 3-4-4-4 2' 11. 7' 8 SOD
0.4'

Dry, brown to light brown SAND, trace silt

2 2-4' 3-4-4-3 2' 12' 8 Sale as above with clay l~inations at
at 2.4' and 3.4'

3 4-6' 3-3-2-3 2' 12' 5 Same as above

5

4 6-8' 4-3-3-4 2' 12' 6 Sa.e as above, llIOist sand to 6.4'
Increasing llIOisture to 7.7'

Wet red and brown ClJIY with silt, organics

5 8-10' 2-3-8-9 2' 12' 11 Sa.e as above, horizontal la.inations

I I
10 6 10-12' 4-9-14-15 2' 12' ~~ Same as above I....)

Bottom of Boring at 10 ft.
(sampled to 12 ft.!

I
I I I I I I I

I I I I I I I

I I
I I \

I I II I I I
I I I

I I I

I

I
I

I

I I I I
1

1

IB4.KJF
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-

-

-

-

-
-

-

-
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-
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0' BRIEN & SERE

I I
Report of Boriny No. IB-SAENGINEERS, INC. TEST BORlt«i LOG Sheet of 1

IProject Location: lUcan Site I 828005 I SAMPLER /,ro,,, "t......h Date
E. Rochester, N.Y. type: Spl it Spoon Depth DateClient: Alcan Ha..er: 140 lbs. Fall: 30D File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc.

!
Boring Location:

FOreMan: Brian Waters Ground Elevation:
086 Geologist: Paul Gottler Dates: Started: 10/16/90 Ended: 10/16/90

Saaple StratUlt Field Testing R
SilIIple Change Equi~nt •Depth Blows Penetrl DND Descri pt ion General Installed Sp k

No Depth 16D Recovry Value Descript pH Cond IftJ st

0 1 0-2' 2-3-.4-7 2'/1.8' 7 SOD 0.4'
DaMp brown to light brown~ and SILT
la.inated, Nhite chips throughout spoon

2 2-4' 7-7-6-4 2'/1.7' 13 DaMp, reediU8 to fine, li~ht brown~ to
2.2', green and Nhite si t and clay lilllin-
ated with black, JEdiU8 sand, grades to
light brown sand and silt

3 4-6' 2-2-4-3 2' 11.5' 6 Same as above

5

4 6-8' 6-5-3-5 2' 10.5' 8 Sa. as above, wet at 7.8'

5 8-10' 5-4-4-4 8 Wet, as above

10 6 10-12' Gray and black streaked CLAY ar~ SILT with

I
I

I, light browr. clay
\

7 12-141 Wet, gray and brown with black streaked
ClAY with SOllIe si It red and brown clay at

I 13.1' with horizontal l~ainations I
8 I 14-16' I Wet, red and brown CLAY, then SILT with I I

I Itrace brown-olive clay at 14.9' I
I

I15
I IBotto. of Borlng at 14 ft.

(sa.pled to i6 ft.) I

\ I
I
I

I

I

I

IB5A.KJF
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~~lH~, ~llt. I TEST BORING LOG Report of~~n¥ ~'1 IB-SB

IProject Location: Alcan Site t 828005 I SAMPlER IBro... "... Dep'h Date
I E. Rochester, N. Y. \Type: Split Spoon Depth Date
Client: Alcan Hammer: 140 lbs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc.

I
Bori~ Location: SO' East Southeast IF-SA

Foreman: Brian Waters Grou Elevation:
OBS Geologist: Paul bottler Dates: Started: 10/16/90 Ended: 10/16/90

Suple Stratua Field Testing R
Sa.ple Change Equi ptlent •

Depth Blows Penetr/ "N" Descri ption General Installed Sp k
No Depth /6" Recovry Value Descript pH Cond HNU Sf

0 1 0-2' 3-3-6-5 2' /1.7' 9 SOD 0.4'
Mediua SAND with trace silt, Ilhite chips
throughout spoon, luinated at 1.1'

2 2-4' 4-3-4-4 2' /1. 3' 7 SaaIe as above to 2. g', then lIOi st green
and Ilhite clay, silt zone 3" thick, black
sand to 3.3', llIOist, brown sand

3 4-6' 4-2-3-3 2' /1. 5' 5 Damp, brown, lllediwa-fine SAND

5

4 6-8' 4-3-3-3 2' /1.3' 6 SallIe as above, wet at 7.2', dark spots

5 8-10' 3-3-5-5 2' /1' 8 SaMe as above, iron staining throughout

10 6 10-12' 6-:t-5- 4 2' /1. 6' 8 Same as above, laminated, ~ediuM to fir~ I

I
sard trace brown to gray broWf' SlIt i

7 12-14' 6-1-2-2 2'/1.8' 3 S~te as above to 13.3'\ red brown CLAY
with organics, laminatIons

Bottom of boring 10 ft.
I (Sampled to 14 ft.)

I
I II i

i I I I I I

I I
I I

I i

I
I II

I I I
I I I I , ! I

I I
i I

I I

I II I
I I I

II

I I I

I
I I I I

I

I
IBSB.KJF
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O'BRIEN &SERE I Report of Boriny No. IB-6
ENGINEERS, INC. TEST BORING LOO Sheet of 1

IProject Location: AI~an Site • 828005 I SAMPLER Isro,,, ..... Dopth Date
E. Rochester, N.Y. IType: Split Spoon Depth Date

Client: AI~an HaMMer: 140 lbs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Ire.

I
Borin

a
Location: 128' West Southwest of IB-4

Foreman: Brian Waters Groun Elevation:
OBS Geologist: Paul Bottler Dates: Started: 10/17/90 Erlded: 10/17/90

5aJIple StratUJll Field Testing R
Sa.ple Change EquiDlient

SP I •
Depth Blows Penetr/ "N" Des~ription General Irlstalled k

No Depth /6" Recovry Value Des~ript pH Cc.nd IfiJ Sl

0 1 0-2' 2-2-1-2 2' /1. 3' 3 SOD 0.3'
Dry, JEdiu. to fine, brown and iron-stained
broMn SAND, trace si It, Massive

2 2-4' 2-5-5-6 2' /1. 9' 10 Same as above, with bla~k streak

3 4-6' 4-4-4-5 2' /1.1' 8 Dry, raedillll to fine iron ~olored and light
gray brown SAND

5

4 6-8' 5-5-5-6 2' /1.3' 10 Moist, llediU/l to fine brotm SAND, wet at
6.9', faint la.inations at 7.2'

5 8-10' 7-5-3-3 2'/1.6' 8 Wet, iron brown ~olored, mediuM to fine
SAND, MOttled green and brown ~lay

10 6 lCH2' 1-1-1-1 2' /1.4' ~ Wet, olive SILT and CLAY...
I,

I

I I7 12-14' 1-1-5-10 6 Same as above to 13. l'
Wet, red brown CLAY lawinated to 13.6' I
Wet SILT arJCi CLAY

1
I I I

I I I I I !
Bc,ttOM of bc,rir,g 10 ft. I I I I i I
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TABLE 1
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate Volll11e Resul t

Parameter Sa""l e NlJIlber Locat ion (Min) ( Lpn) (m"3) (ug) ug/M-3 PPB
--_.~----_.-._---------------------------------_.----- ----_ .. --------------------------.-----.-----------------------------------------------------------

I

Aluminum

J-M-BLK Field Blank 0 < 1 < 0 < 0
J-M-E-1 East Side 425 2.5 1.06 < 1 < 0.94 < 0
J-M-E-2 East Side 480 2.6 1.24 < 1 < 0.8 < 0
J-M-OS Central 480 2.4 1.15 3 2.6 0
J-M-Y-1 Yest Side 480 2.5 1.2 < 1 < 0.83 < 0

Arsenic

J-M-BLK Field Blank 0 < 0.08 < 0 < 0
J-M-E-1 East Side 425 2.5 1.06 < 0.08 < 0.07 < 0
J-H-E-2 East Side 480 2.6 1.24 < 0.08 < 0.06 < 0
J-M-OS Central 480 2.4 1.15 < 0.08 < 0.06 < 0
J-H-Y-1 Yest Side 480 2.5 1.2 < 0.08 < 0.06 < 0

Beryll ium

J-H-BLK Field Blank 0 < 0.03 < 0 < 0
J-H-E-1 East Side 425 2.5 1.06 < 0.03 < 0.02 < 0
J-H-E-2 East Side 480 2.6 1.24 < 0.03 < 0.02 < 0
J-H-OS Central 480 2.4 1.15 < 0.03 < 0.02 < 0
J-H-Y-1 liest Side 480 2.5 1.2 < 0.03 < 0.02 < 0

Cacinium

J-H-BLK Field Blank 0 < 0.08 < 0 < 0
J-H-E-1 East Side 425 2.5 1.06 < 0.08 < 0.07 < 0

J-M-E-2 East Side 480 2.6 1.24 < 0.08 < 0.06 < 0
J-H-OS Cent ral 480 2.4 1.15 < 0.08 < 0.06 < 0
J-H-Y-1 liest Side 480 2.5 1.2 < 0.08 < 0.06 < 0

Calcium

J-H-BLK Field Blank 0 7 0 0
J-M-E-1 East Side 425 2.5 1.06 4 3.76 0
J-H-E-2 East Side 480 2.6 1.24 5 4 0

Date 11/19/90
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TABLE 1
AIR SAMPLE RESULTS

Company: ALcan ALum - JarL CLient # 3057.032
Time Rate VoLLme ResuLt

Parameter SalJllL e NlIIDer Location (Min) ( Lpm) (m-3) (ug) ug/W3 PPB
- .. -._----------.-.-------------------------------._.------------------------------------------------------.---------------------------------------------

J-M-OS CentraL 480 2.4 , 1.15 4 3.47 0
J-M-\J-l \Jest Side 480 2.5 1.2 4 3.33 0

Chromilnl

J-M-BLK FieLd BLank 0 0.24 0 0
J-M-E-l East Side 425 2.5 1.06 0.27 0.25 0
J-M-E-2 East Side 480 2.6 1.24 0.22 0.17 0
J-M-OS CentraL 480 2.4 1.15 0.27 0.23 0
J-M-\J-l \Jest Side 480 2.5 1.2 0.24 0.2 0

CobaLt

J-M-BLK FieLd BLank 0 < 0.4 < 0 < 0
J-M-E-l East Side 425 2.5 1.06 < 0.4 < 0.37 < 0
J-M-E-2 East Side 480 2.6 1.24 < 0.4 < 0.32 < 0
J-M-OS CentraL 480 2.4 1. 15 < 0.4 < 0.34 < 0
J-M-\J-l \Jest Side 480 2.5 1.2 < 0.4 < 0.33 < 0

Copper

J-M-BLK Field BLank 0 < 0.3 < 0 < 0

J-M-E-l East Side 425 2_5 1.06 < 0.3 < 0.28 < 0

J-M-E-2 East Side 480 2.6 1.24 < 0.3 < 0.24 < 0
J-M-OS CentraL 480 2.4 1. 15 < 0.3 < 0.26 < 0
J-M-\J-l \Jest Side 480 2.5 1.2 < 0.3 < 0.25 < 0

Iron

J-M-BLK FieLd BLank 0 11 0 0
J-M-E-l East Side 425 2.5 1.06 16 15 0
J-M-E-2 East Side 480 2.6 1.24 9 7.21 0
J-M-OS CentraL 480 2.4 1.15 6 5.2 0
J-M-\J-l \Jest Side 480 2.5 1.2 5 4.16 0

Lead

J-M-BLK FieLd Bl nnk 0 < 1 < 0 < 0

Date 11/19/90
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TABLE ,
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate VollJlle Result

Parameter Sa""Ie NlJIber Locati on (Min) ( lpm) (m-3) (ug) ug/M-3 PPB
---------.------.-._-------------------------------------------------------------------------------------------------------------------------------------

J-M-E-' East Side 425 2.5 1.06 < , < 0.94 < 0,
J-M-E-2 East Side 480 2.6 1.24 < , < 0.8 < 0
J-M-OS Central 480 2.4 1. '5 < 1 < 0.86 < 0
J-M-\J-' \Jest Side 480 2.5 1.2 < 1 < 0.83 < 0

Magnesium

J-M-BLK Field Blank 0 2 0 0
J-M-E-' East Side 425 2.5 1.06 < 1 < 0.94 < 0

J-M-E-2 East Side 480 2.6 1.24 < 1 < 0.8 < 0
J-M-OS Central 480 2.4 1. '5 2 1.73 0
J-M-\J-' \Jest Side 480 2.5 1.2 < 1 < 0.83 < 0

Manganese

J-M-BLK Field Blank 0 < 0.1 < 0 < 0
J-M-E-' East Side 425 2.5 1.06 < 0.1 < 0.09 < 0
J-M-E-2 East Side 480 2.6 1.24 < 0.' < 0.08 < 0
J-M-OS Central 480 2.4 1.15 < 0.1 < 0.08 < 0
J-M-\J-' \Jest Side 480 2.5 1.2 < 0.1 < 0.08 < 0

Nickel

J-M-BLK Field Blank 0 < 0.4 < 0 < 0

J-M-E-' East Side 425 2.5 1.06 < 0.4 < 0.37 < 0
J-M-E-2 East Side 480 2.6 1.24 < 0.4 < 0.32 < 0
J-M-OS Central 480 2.4 1. '5 < 0.4 < 0.34 < 0
J-M-\J-' \Jest Side 480 2.5 1.2 < 0.4 < 0.33 < 0

Selenium

J-M-BLK Field Blank 0 < 2 < 0 < 0

J-M-E-' East Side 425 2.5 1.06 < 2 < 1.88 < 0
J-M-E-2 East Side 480 2.6 1.24 < 2 < 1.6 < 0
J-M-OS Central 480 2.4 1.15 < 2 < 1.73 < 0
J-M-\J-' \Jest Side 480 2.5 1.2 < 2 < 1.66 < 0

Si lver
Date "/'9/90
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TABLE ,
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate Vollllle Resul t

Parameter Sa~le NlII'ber Location (Min) ( lllll) (m"3) (ug) ug/M-3 PPB
-----~--------------------------------------------------------------------_._---------------------~--------- ---------------------------------------------.

,
J-M-BLK Field Blank 0 < 0.4 < 0 < 0
J-M-E-1 East Side 425 2.5 1.06 < 0.4 < 0.37 < 0
J-M-E-2 East Side 480 2.6 1.24 < 0.4 < 0.32 < 0
J-M-OS Central 480 2.4 1.15 < 0.4 < 0.34 < 0
J-M-W-1 West Side 480 2.5 1.2 < 0.4 < 0.33 < 0

Sodium

J"M-BLK Field Blank 0 14 0 0
J-M-E-1 East Side 425 2.5 1.06 '2 11.2 0
J-M-E-2 East Side 480 2.6 1.24 16 12.8 0
J-M-OS Central 480 2.4 1.15 15 13 0
J-M-W-' West Side 480 2.5 1.2 14 11.6 0

Thallium

J-M-BLK Field Blank 0 < 0.8 < 0 < 0
J-M-E-' East Side 425 2.5 1.06 < 0.8 < 0.75 < 0
J-M-E-2 East Side 480 2.6 1.24 < 0.8 < 0.64 < 0
J-M-OS Central 480 2.4 1.15 < 0.8 < 0.69 < 0
J-M-W-' West Side 480 2.5 1.2 < 0.8 < 0.66 < 0

Zinc

J-M-BLK Field Blank 0 < 0.3 < 0 < 0
J-M-E-1 East Side 425 2.5 1.06 < 0.3 < 0.28 < 0
J-M-E-2 East Side 480 2.6 1.24 < 0.3 < 0.24 < 0
J-M-OS Central 480 2.4 1. 15 < 0.3 < 0.26 < 0
J-M-W-' West Side 480 2.5 1.2 < 0.3 < 0.25 < 0
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TABLE 1
AIR SAMPLE RESULTS

Company: Alean Alum - Jarl Client # 3057.032
Time Rate Vollllle Result

Parameter Sample NlITber Loeat i on (Min) ( lpm) (m-3) (ug) ug/M'3 PPB
---------------------------------------------------------------------------------------------------------------------------------------------------------

I

Benzene

J-V2-BLK Field Blank 0 < 6 < 0 < 0
J-V2-E1 East Side 480 0.496 0.23 < 6 < 25.2 < 7.9
J-V2-E2 East Side 480 0.423 0.2 < 6 < 29.5 < 9.26
J-V2-0S Central 480 0.483 0.23 < 6 < 25.8 < 8.11
J-V2-1J lJest Side 480 0.35 0.16 < 6 < 35.7 < 11.2

Cumene

J-V2-BLK Field Blank 0 < 8 < 0 < 0
J-V2-E1 East Side 480 0.496 0.23 < 8 < 33.6 < 6.84
J-V2-E2 East Side 480 0.423 0.2 < 8 < 39.4 < 8.02
J-V2-0S Central 480 0.483 0.23 < 8 < 34.5 < 7.03
J-V2-1J lJest Side 480 0.35 0.16 < 8 < 47.6 < 9.7

Ethyl Benzene

J-V2-BLK Field Blank 0 < 4 < 0 < 0
J-V2-E1 East Side 480 0.496 0.23 < 4 < 16.8 < 3.87
J -V2-E2 East Side 480 0.423 0.2 < 4 < 19.7 < 4.54
J-V2-0S Central 480 0.483 0.23 < 4 < 17.2 < 3.98
J-V2-1J lJest Side 480 0.35 0.16 < 4 < 23.8 < 5.49

Methyl Styrene

J-V2-BLK Field Blank 0 < 13 < 0 < 0
J -V2-E 1 East Side 480 0.496 0.23 < 13 < 54.6 < 11.3
J-V2-E2 East Side 480 0.423 0.2 <13 <64 < 13.2
J-V2-0S Central 480 0.483 0.23 <13 < 56 < 11.6
J-V2-1J lJest Side 480 0.35 0.16 < 13 < n.3 < 16

p-tert-Butyltoluene

J-V2-BLK Field Blank 0 < 8 < 0 < 0
J-V2-E1 East Side 480 0.496 0.23 < 8 < 33.6 < 5.55
J-V2-E2 East Side 480 0.423 0.2 < 8 < 39.4 < 6.5

Date 11/19/90
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TABLE 1
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate Volume Result

Parameter Sa~l e Nl.tI'ber Location (Min) (lpn) (m-3) (ug) ug/M-3 PPB

J-V2-0S Central 480 0.483 0.23 < 8 < 34.5 < 5.7,
J-V2-1J lJest Side 480 0.35 0.16 < 8 < 47.6 < 7.86

Styrene

J-V2-BLK Field Blank 0 < 8 < 0 < 0
J-V2-E1 East Side 480 0.496 0.23 < 8 < 33.6 < 7.9
J-V2-E2 East Side 480 0.423 0.2 < 8 < 39.4 < 9.26
J-V2-0S Central 480 0.483 0.23 < 8 < 34.5 < 8.11
J-V2-1J lJest Side 480 0.35 0.16 < 8 < 47.6 < 11.2

Xylenes

J-V2-BLK Field Blank 0 < 8 < 0 < 0

J-V2-E1 East Side 480 0.496 0.23 < 8 < 33.6 < 7.75
J-V2-E2 East Side 480 0.423 0.2 < 8 < 39.4 < 9.08
J-V2-0S Central 480 0.483 0.23 < 8 < 34.5 < 7.95
J-V2-1J lJest Side 480 0.35 0.16 < 8 < 47.6 < 10.9

Date 11/19/90
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TABLE 1
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate Volume Resul t

Parameter Saq>l e Nlnber Location (Min) (lpm) (m-3) (ug) ug/M"3 PPB
------_._------------------------------------------.-----------------------------------------------------------------------------------------------------

,
1,1 Dichloroethane

J-Vl-BLK Field Blank 0 < 20 < 0 < 0
J-Vl-El East Side 480 0.471 0.22 < 20 < 88.4 < 21.8
J-Vl-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 20.9
J-Vl-0S Central 480 0.522 0.25 < 20 < 79.8 < 19.7
J-Vl-11 lIest Side 433 0.494 0.21 < 20 < 93.5 < 23

1,2 Dichlorobenzene

J-Vl-BLK Field Blank 0 < 11 < 0 < 0
J-Vl-El East Side 480 0.471 0.22 < 11 < 48.6 < 8.09
J-Vl-E2 East Side 480 0.492 0.23 < 11 < 46.5 < 7.74
J-Vl-0S Central 480 0.522 0.25 < 11 < 43.9 < 7.3
J-Vl-11 lIest Side 433 0.494 0.21 < 11 < 51.4 < 8.55

1,3 Dichloropropene

J-Vl-BLK Field Blank 0 < 20 < 0 < 0
J-Vl-El East Side 480 0.471 0.22 < 20 < 88.4 < 19.1
J-Vl-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 18.3
J-Vl-0S Central 480 0.522 0.25 < 20 < 79.8 < 17.2
J-Vl-11 lIest Side 433 0.494 0.21 < 20 < 93.5 < 20.2

1,4 Dichlorobenzene

J-Vl-BLK Field Blank 0 < 11 < 0 < 0
J-Vl-El East Side 480 0.471 0.22 < 11 < 48.6 < 8.09
J-Vl-E2 East Side 480 0.492 0.23 < 11 < 46.5 < 7.74
J-Vl-0S Central 480 0.522 0.25 < 11 < 43.9 < 7.3
J-Vl-11 lIest Side 433 0.494 0.21 < 11 < 51.4 < 8.55

Benzyl Chloride

J-Vl-BLK Field Blank 0 < 20 < 0 < 0
J-Vl-El East Side 480 0.471 0.22 < 20 < 88.4 < 17

J-Vl-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 16.3
Date 11/19/90
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TABLE 1
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate Yolune Result

Parameter Sa~le Nurber . Location (Min) (l~) (m-3) (ug) ug/M-3 PPB
-._-----------------------------.-----------------------------.-------.--------------------------------------------.----.--------------------------.------

J-Yl-0S Central 480 0.522 0.25 < 20 < 79.8 < 15.3
I

J-Yl-\J \Jest Side 433 0.494 0.21 < 20 < 93.5 < 18

Bromoform

J-Yl-BLK Field Blank 0 < 20 < 0 < 0
J-Yl-El East Side 480 0.471 0.22 < 20 < 88.4 < 8.54
J-Yl-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 8.18
J-Yl-0S Central 480 0.522 0.25 < 20 < 79.8 < 7.71
J-Yl-\J \Jest Side 433 0.494 0.21 < 20 < 93.5 < 9.03

Carbon Tetrachloride

J-Yl-BLK Field Blank 0 < 40 < 0 < 0
J-Yl-El East Side 480 0.471 0.22 < 40 < 176 < 28
J-Yl-E2 East Side 480 0.492 0.23 < 40 < 169 < 26.8
J-Yl-0S Central 480 0.522 0.25 < 40 < 159 < 25.3
J-Yl-\J \Jest Side 433 0.494 0.21 < 40 < 187 < 29.6

Chlorobenzene

J-Yl-BLK Field Blank 0 < 11 < 0 < 0
J-Yl-El East Side 480 0.471 0.22 < 11 < 48.6 < 10.5
J-Yl-E2 East Side 480 0.492 0.23 < 11 < 46.5 < 10
J-Yl-0S Central 480 0.522 0.25 < 11 < 43.9 < 9.49
J-Yl-\J \Jest Side 433 0.494 0.21 < 11 < 31.4 < 6.8

Chlorobromomethane

J-Yl-BLK Field Blank 0 < 20 < 0 < 0
J-Yl-El East Side 480 0.471 0.22 < 20 < 88.4 < 16.7
J-Yl-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 16
J-Yl-0S Central 480 0.522 0.25 < 20 < 79.8 < 15.1
J-Yl-\J \Jest Side 433 0.494 0.21 < 20 < 93.5 < 17.7

Chloroform

J-Yl-BLK Field Blank 0 < 20 < 0 < 0
Date 11/19/90
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TABLE 1
AIR SAMPLE RESULTS

Company: Alcan Alum - Jarl Client # 3057.032
Time Rate Yolune Resul t

Parameter Salll> leN I.IIber Location (Min) ( lpm) (m'3) (ug) ug/M-3 PPB
.- .. _--------------------------------.---------------.---------------------------------------------------------------------------------------------------

J-Y1-E1 East Side 480 0.471, 0.22 < 20 < 88.4 < 18.1
J-Y1-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 17.4
J-Y1-0S Central 480 0.522 0.25 < 20 < 79.8 < 16.4
J-Y1-\01 \.lest Side 433 0.494 0.21 < 20 < 93.5 < 19.2

Hexachloroethane

J-Y1-BLK Field Blank 0 < 20 < 0 < 0
J-Y1-E1 East Side 480 0.471 0.22 < 20 < 88.4 < 9.12
J-Y1-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 8.73

J-Y1-0S Central 480 0.522 0.25 < 20 < 79.8 < 8.23
J-Y1-\.I \.lest Side 433 0.494 0.21 < 20 < 93.5 < 9.64

Methyl Chloroform

J-Y1-BLK Field Blank 0 < 20 < 0 < 0
J-Y1-E1 East Side 480 0.471 0.22 < 20 < 88.4 < 16.2
J-Y1-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 15.5
J-Y1-0S Central 480 0.522 0.25 < 20 < 79.8 < 14.6
J-Y1-\.I lIest Side 433 0.494 0.21 < 20 < 93.5 < 17.1

t-1,2Dichloroethene

J-Y1-SLK Field Slank 0 < 20 < 0 < 0
J-Y1-E1 East Side 480 0.471 0.22 < 20 < 88.4 < 14.7
J-Y1-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 14
J-Y1-0S Central 480 0.522 0.25 < 20 < 79.8 < 13.2
J-Y1-11 \.lest Side 433 0.494 0.21 < 20 < 93.5 < 15.5

Trichloroethylene

J-Y1-BLK Field Blank 0 < 20 < 0 < 0
J-Y1-E1 East Side 480 0.471 0.22 < 20 < 88.4 < 16.5
J-Y1-E2 East Side 480 0.492 0.23 < 20 < 84.6 < 15.8
J-Y1-0S Central 480 0.522 0.25 < 20 < 79.8 < 14.9
J -Y1-\.I \.lest Side 433 0.494 0.21 < 20 < 93.5 < 17.4

Date 11/19/90
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O'B. .t-J (j GEnE
_ ENC;INEET4S,INC INDiJ3TRIAL HYGIENE SURVEY DATA SHEET

CLlEtH: n\( (I ~\ {\ ll.'\'l';iL~ '{I.'\ LOCATION: ~11 'v l (y II. (/J()') CLIENT NO.~("5}- •__•__ SURVEY DATE: {C'/(l/?(i
r I

SAMPLING PUMP DATA
i

\)(', .,~\ \' {I_ \ ~turer: I
~odel:PUll' Type: (:-r'1' l: Iii I(I{\

Serial I OBG
i'lll1ber NlIIber REASON FOR SAMPLING - INCLUDE PROCESS OR OPERATION DESCRIPTION &CONTROLS
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C n, :ioll (sa".:>1 ing) Media:
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AnalYSij Requ~red:

Uti .. l\ Icx.~·j) ~[) I -~.~

r- -
SAMPLE DATA

- ..- --
''II! Collection Time Collection No. of Exposure Shift
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O'B. .NFGERE
E:NGINE:E:I 'S,INC. INDUSTRIAL HYGIENE SURVEY DATA SHEET

CLIENT: ,\ \ I,U 1'1 \\ \, . ,; ~')\ "yt ,; (I\.., LOCATION: SL/ V L Ci II \.'~bj CLIENT NO. 2)C?;} ______ SURVEY DATE: J (1// 7/'X-,

SAMPLING PUMP DATA

L '; ( \:)' ,ll t IMaoofac turer: :~71 (,c1 ~\......
,

IModel: !/{')Plfll> Type: /I-'{

Serial
' i OBG

NLJJber NLJJber REASON FOR SAMPLING - INCLUDE PROCESS OR OPERATION DESCRIPTION &CONTROlS
- r·
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SAMPLE DATA
--- .._---

Lt:.G Collection Time Collection No. of Exposure Shift
~ : I:' t ... Sanv1e Sanvling location Duration Flow Saq>ler Persons Tillie Duration C<JlMENTS

t",)" No. (Include envloyee's name) Start End (in mlns.) Rate Position In Area (Illns.) (mlns.)
-~ ._---
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I I I I I I I I I I I I I I I , I I I

0'0, .N (i GEnE
ENGINEERS, INC

CLIENT: 1\\ ((I; V\ iA \ \.! WI 11\ I)\'\(\

INDUSTRIAL HYGIENE SURVEY DATA SHEET

! I \ I )" J !'. . ';J .~, t I (\I 7//" \.LOCATION: nV_ I r t' ~f-~tl V ) CLIENT NO. ''J__\ ,'~ , .__.__ SURVEY DATE: .' '~~J
j

SAMPLING PUMP DATA

¥)\ \,:jA'J\ 1/ I. IManUfacturer: \' I I I (I !:'\
I

IModel:PUlp Type:

Serial
,

08G
Nlfiber Nlfiber REASON fOR SAMPLING - INCLUDE PROCESS OR OPERATION DESCRIPTION &CONTROlS

I, \c' D( \ v'f (~}:~ \ ',,('11,:"-' 1) 1(.:" \\ 'J
\

,

Collection (sampling) Media: Analysis Required:

SAMPLE DATA

08G Collection Time Collection No. of hposure Shift
Instr. Sample Sampling Location Duration flow Sampler Persons Time Duration C()lMENTS
No. No. (include employee's name) Start End (in mins.) Rate Position In Area (1IIns. ) (mlns.)

\'\ \U II t
,

/ )1 I ,'/' (f' II. \ '\ . lJ/ v','~ ,~'r
1,1,<

\~~i t •
t]) l I-"

I '
I !. 1,_

"l I !, ' .. ,

10 \ (~' // / rJ; [l'.' i! t ~~) I

---J- ), Ui' ., i\ ~ II ....

\)L'C -, \ :,
d . '-

,
~ \\1 ,/\ 1 I

rJJO'-)d 7 ,...~("':L! Iv.. ' 'I )) l l\ III tJ [I I"! ')>, \;L Ie..

---,

Manager: Ilygienist: Sampler:
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Laboratories

I.A8ORA'IORY ANALYSIS REPORT

-
-

6601 Krkviie Hcac:
=: Sv raC~5e ~J.~ • :j05~

Ie: r2 1 5) -l32·0:;I:'C
1_ 800-'~5C'-.';506

client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date sampled: 18-DCT-1990

-
-
-

BENZYL ClUDRIDE mOSH 1003

Semple ID Lab ID SAMP VOL L PARI' A u:; PARI' B u:; '!urAL u:; lot:;jM3 PPM

J-Vl-W J22005 NS <20 <20 <20 NA NA
J-Vl-OS J22006 NS <20 <20 <20 NA NA
J-Vl-El J22007 NS <20 <20 <20 NA NA
J-Vl-E2 J22008 NS <20 <20 <20 NA NA
J-Vl-BLK J22009BL NA <20 <20 <20 NA NA

-
-
-
-
-
-

Desorption Efficiency = 100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted by: EDA
- Liters Approved by: ,
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

N"7'I-l~1

[11

\nnl'\.o\.'f"'oo;,ln.

of 39Page 1

( <)
(> )
NA
ND
NS
lot:;

L
MJ
~/W

PPM
u:;
r-x:;
BL

-

-
-
-

-

-
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660" K r.. \ I!e ::.Cdu
~ S"J3CLSe \j'., •303 ....
-:-e ,'3'51":32-'=':'~·O
~. c,:'O-95C, .::-i5CE

rAOORA'IORY ANALYSIS REPORI'

Client: O'BRIEN & GERE EI\GINEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PIDJECT #3057 Date 5aIrpled: 17-<X:T-1990

-
..
-
-
-
-
...
..

~ NIOSH 1003

5aIrple ID lab ID AIR VOL L PART A u:; PART B u:; 'l"OIT\L u:; M:;jM3 PPM

J-Vl~ J22005 NS <20 <20 <20 lIU\ lIU\
J-Vl~ J22006 NS <20 <20 <20 lIU\ lIU\
J-Vl-El J22007 NS <20 <20 <20 lIU\ lIU\
J-Vl-E2 J22008 NS <20 <20 <20 lIU\ lIU\
J-Vl-BLK J22009BL lIU\ <20 <20 <20 lIU\ lIU\

-
..
..

-

«)
(»
lIU\
NO
NS
M:;

L
M3
M:;jM3

PPM
u:;
N:;

BL

Desorption Efficiency =100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Sul:mitted by: rnA.
- Li ters Approved by:
- Cubic Meter Date: 6-NJIJ-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 2 of 39

'11
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6E01 K f""v':'e ~Q2C

= S,-~aCL.. Se :"'~\' ~3C5~

72 1 '31~~ .J32· iJ::C'6
~ -BCjO-95;~· 'J~Cc.

IABORA'lORY ANALYSIS REPORT

Client: O'BRIEN & GERE EN:;INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 18-QCT-1990

-
-
-
-
-
-
-
-
-

1,3 DIQII..OR)PROPENE NIOSH 1003

Sample ID Lab ID AIR VOL L PART A U; PART B U; rooo.. U; foI3jM3 PPM

J-Vl-W J22005 NS <20 <20 <20 NA NA
J-Vl-OS J22006 NS <20 <20 <20 NA NA
J-Vl-E1 J22007 NS <20 <20 <20 NA NA
J-Vl-E2 J22008 NS <20 <20 <20 NA NA
J-Vl-BLK J22009BL NA <20 <20 <20 NA NA

-
-
-
-
-

(<)
(> )
NA
NO
NS
11[;

L
M3
1I[;/W
PPM
U;

N3
BL

Desorption Efficiency = 100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted by: EDA.
- Liters Approved by:
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 5 of 39

-
\4-;11 - \4401

til

\1Ull'.\'f"""li.In.
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6r30~ K r~'. !'e ~,=3C:

-= .3vra:~.~e \/1 ~~.c's­

~e ]~5) ~.22-,~:::=C

1. '?C'C'.?5C'.,:~CE

LAOORA'IORY ANALYSIS REPORI'

Client: O'BRIEN & GERE EN:;INEERS, IN:.
Task Number: 90101804 Job Number: L9114
location: PFOJECT #3057 Date Sanp1ed: 18~-1990

-
-
-
-
-
-
-
-
-

1,2-D10I00RCeENZENE NICGH 1003

5aIlp1e 1D Lab ID AIR VOL L PARI' A u:; PARI' B lG 'IOmL lG M3;M3 PPM

J-Vl-W J22005 NS <10 <10 <11 NA NA
J-Vl-OS J22006 NS <10 <10 <11 NA NA
J-Vl-El J22007 NS <10 <10 <11 NA NA
J-Vl-E2 J22008 NS <10 <10 <11 NA NA
J-Vl-BLK J22009BL NA <10 <10 <11 NA NA

-
-
-
-
-
-

«)
(> )
NA
NO
NS
MJ
L
M3
MJ/Ml
PPM
u:;
N3
BL

Desorption Efficiency: 'IOmL u:; CORRECI'ED FOR A DESORPl'ICN
EFFICIENCY OF 90%

- Less '!han
- Greater '!han
- Not Aw1icab1e
- Not detectable
- Not specified
- Milligrams SUl:Initted by: EDI\
- Liters Awroved by:
- Cubic Meter Date: 6-NJV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

page 6 of 39
'II
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Ga]s:on
Laboratories

IABORA'IORY ANALYSIS REPORT

-
-

660~ '"" r·\I/ :!e ~C2C

~ S'.<ac~se '\,('1 ~3C5­

Te :315) .132-05(:·6
~ -8CO-95C ·J506

Client: O'BRIEN & GERE EN3INEERS, IM:.
1ask Number: 90101804 Job Number: L9114
Location: PROJEcr ff:3057 Date Sanpled: 18-ocT-1990

-
-
-
-
-
-
-
-

HEXAOlli)ROE!lW'JE NIOSH 1003

sample ID Lab ID AIR VOL L PARI' A U; PARI' B U; 'fOI7U, U; r-t:7;M3 PPM

J-Vl-W J22005 NS <20 <20 <20 NA NA
J-Vl-{)S J22006 NS <20 <20 <20 NA NA.
J-Vl-E1 J22007 NS <20 <20 <20 NA NA
J-Vl-E2 J22008 NS <20 <20 <20 NA. NA
J-Vl-BLK J22009BL NA <20 <20 <20 NA NA

-
-

-
-

( <)
(> )
NA
NO
NS
l't;
L
M3
l't;/MJ
PPM
U;
N:;

BL

Desorption Efficiency = 100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Sul::rnitted by: rnA.
- Liters Approved by:
- CUbic Meter Date: 6-NOV-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 7 of 39

-
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I.AI3ORA'IORY ANALYSIS REPORl'

-

6601 K,r":v:I,e Roac
E Syracuse i'JY 13057

Tei (315) 432·0506
1·800·950·0506

Client: O'BRIEN & GERE EN3INEERS, rM:.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 18-QCT-1990

-
-
-
-
-

-
-
-

'!RIQIIDR)E:'!HYLE:NE NIOSH 1003

Sanple ID Lab ID AIR VOL L PART A m PART B m 'IomL m 113;113 PPM

J-Vl-W J22005 NS <20 <20 <20 NA NA
J-Vl-QS J22006 NS <20 <20 <20 NA NA
J-Vl-El J22007 NS <20 <20 <20 NA NA
J-Vl-E2 J22008 NS <20 <20 <20 NA NA
J-Vl-BLK J22009BL NA <20 <20 <20 NA NA

-

-
-
-

« )
(> )
NA
NO
NS
l't:;

L
W
1't3/W
PPM
m
l\X;

BL

Desorption Efficiency = 100%
- Less 'Ihan
- Greater 'Ihan
- lIbt Applicable
- lIbt detectable
- lIbt specified
- Milligrams Sul:mitted by: E[lll.

- Liters Approved by:
- Cubic Meter Date: 6--NJ\l-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 9 of 39

111
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Ga~son
Laboratories

6601 Klr~\i!I!e Roaa
E SV8cuse. NY '3057
Tei i315) j32-0506
1- 800-950-0506

lAEORA'IORy ANALYSIS REPORI'

Client: O'BRIEN & GERE ENJINEERS, IN:.
Task Number: 90101804 Job NUmber: L9114
Location: PROJECT #3057 Date sampled: 18-QCT-1990

- cm.DRCEENZENE NIOOH 1003

sample ID Lab ID SAMP VOL LPARI' A u:; PARI' B u:; '!orAL u:; M3;M3 PPM- J-Vl4l J22005 NS <10 <10 <11 NA NA
J-Vl-QS J22006 NS <10 <10 <11 NA NA
J-Vl-El J22007 NS <10 <10 <11 NA NA- J-Vl-E2 J22008 <10 <10 <11NS NA NA
J-Vl-BLK J22009BL NA <10 <10 <11 NA NA

-
-
-
-
-
-
-
-
-
-
-
-
-

«)
(»
NA
ND
NS
M3
L
M3
M3/M3
PPM
u:;
N:;

Desorption Efficiency: '!orAL u:; CORRECI'ED FOR A DESORPrICN
- Less 'Ihan EFFICIENCY OF 94%
- Greater 'Ihan
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted by: EDA.
- Liters Approved by:
- Cubic Meter Date: 6-NJV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms

Page 14 of 39

14711 - 14411

A diVISion 0' Galso·n 7ecnnlcai Services Inc
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Ga]son
Laboratories

I.l\8ORA'IORY ANALYSIS REPORT

-
6601 KirKville Roac
f: Syracuse NY ~3057

'el (3151432-0506
1800-950-0506

Client: O'BRIEN & GERE EN;INEERS, INC.
Task NUmber: 90101804 Job NUmber: L9114
Location: PROJECl' #3057 Date S<mtJled: 1~-1990

-
foEIHYL STYRENE NICEi 1501

- ~le ID Lab ID AIR VOL L PART A u:; PART B u:; 'IOrnL u:; K;jM3 PPM

J-V2~ J22010 NS <8 <8 <13 lIlA lIlA- J-V2-OS J220ll NS <8 <8 <13 lIlA lIlA
J-V2-El J22012 NS <8 <8 <13 lIlA lIlA
J-V2-E2 J22013 NS <8 <8 <13 lIlA lIlA
J-V2-BLK J22014BL lIlA <8 <8 <13 lIlA lIlA-

-
-
-
-
-
-
-
-
-
-
-

« )
(> )
lIlA
NO
NS
M:;
L
W
M:;/W
PPM
u:;
N:;

Desorption Efficiency: 'IOrnL u:; CORRECTED FOR A DESORPTICN
EFFICIENCY OF 60%

- Less '!han Footnotes: MEIHYL STYRENE AND VINYL TOLUENE ARE SYN:NYMS
- Greater '!han
- Not ~licab1e
- Not detectable
- Not specified
- Milligrams Subni tted by: EI::lA.
- Liters ~roved by:
- CUbic Meter Date: 6--NJV-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms

Page 15 of 39

-
l'Jill - 1'!'Il1
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,Ga]s(on
Laboratories
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-

--=- 3<15, ~3~- ~I-:: ~~

. ·dCC-?50-1:'::'~'c

lABORA'IORY ANALYSIS REroRT

Client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date sampled: 18-QCT-1990

-
-
-
-
-
-
-
-
-

EIHYLBENZENE NIOSH 1501

sample ID Lab ID AIR VOL L PARI' A IX; PART B IX; TOrAL IX; n3;M.3 PPM

J-V2-+l J22010 NS <4 <4 <4 NA NA
J-V2-OS J22011 NS <4 <4 <4 NA NA
J-V2-El J22012 NS <4 <4 <4 NA NA
J-V2-E2 J22013 NS <4 <4 <4 NA NA
J-V2-BLK J22014BL NA <4 <4 <4 NA NA

-
-
-
-
-
-

(<)
(> )
NA
NO
NS
n3
L
M3
n3/M3
PPM
IX;
N:;

BL

DesoLption Efficiency = 100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subni tted by: EDA
- Liters Approved by:
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 16 of 39
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~a]son
Laboratories
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-

66C~ ~'r .. ,,, .? :::CJ~~

~ ~ .. r3C\.;·-=:E ~j'., ':~1~5­

-e~ (3~5) ..1J~<=I:,-~~

~ 80C 9:SC:S:E

rABORA'lORY ANALYSIS REPORI'

Client: O'BRIEN & GERE EN:ilNEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT *3057 Date Sampled: 18-DCT-1990

-
-
..

-
-
-
-
-
-

QJMENE NIOSH 1501

Sample ID Lab ID AIR VOL L PART A u::; PART B u::; '!OrAL u::; r-t;;M.3 PPM

J-V2-W J22010 NS <8 <8 <8 N1\. N1\.
J-V2-OS J22011 NS <8 <8 <8 N1\. N1\.
J-V2-El J22012 NS <8 <8 <8 N1\. N1\.
J-V2-E2 J22013 NS <8 <8 <8 N1\. N1\.
J-V2-BLK J22014BL N1\. <8 <8 <8 N1\. N1\.

-
-
-
-
-

( <)
(»
N1\.
ND
NS
r-t;
L
M3
r-t;jM3
PPM
u::;
N3
BL

Desorption Efficiency =100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Slll:mitted by: IDA
- Liters Approved by:
- Cubic Meter Date: 64Dl-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 17 of 39
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G:a]son
Laboratories

-
-
-
-

66'J, K,rl\V'I,e ::lea::
=: :;vraCL;se :,/.' ~~:''=:::::­

.....e: ',3151 J::2· J2'Jc
<2002502:::06

IABORA'IORY ANALYSIS REPORT

Client: O'BRIEN & GERE EN3INEERS, INC .
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date sanpled: 18-ocI'-1990

-
-

-
-
-
-
-
-

STYRENE NIOSH 1501

Sanple ID Lab ID AIR VOL L PART A u:; PART B u:; 'IDrnL u:; 1'1;;113 PPM

J-V2.Jf1 J22010 NS <6 <6 <8 NA NA
J-V2-OS J22011 NS <6 <6 <8 NA NA
J-V2-El J22012 NS <6 <6 <8 NA NA
J-V2-E2 J22013 NS <6 <6 <8 NA NA
J-V2-BLK J22014BL NA <6 <6 <8 NA NA

-
-
-
-

( <)
(> )
NA
ND
NS
1'1;

L
MJ
1'I;/MJ

PPM
u:;
N:;
BL

Desorption Efficiency: 'IDrnL u:; CORRECTED FOR A DFroRPI'ICN
EFFICIENCY OF 73%

- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Sul:mi tted by: EDA
- Li ters Approved by:
- CUbic Meter Date: 6-NJlJ-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 18 of 39
_ rll

14i1.1 - \4411

-
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Galson
Laboratories

I.A8ORA'IORY ANM..YSIS REPORl'

-
-

6601 Kirkville Roao
c Syracuse NY 1305i
;el (3151432-0506
1-800-950-0506

Client: O'BRIEN & GERE EN3INEERS, roc.
Task Number: 90101804 Job Number: L9114
Location: PIDJECT #3057 Date 5anpled: 18~-1990

-
-
-
-
-
-
-
-
-

BENZrnE NIOSH 1501

5an'ple ID Lab ID AIR VOL L PARI' A m PARI' B m 'lOmL m M3jM3 PPM

J-V24N J22010 NS <6 <6 <6 lIlA lIlA
J-V2-OS J22011 NS <6 <6 <6 lIlA lIlA
J-V2-El J22012 NS <6 <6 <6 lIlA lIlA
J-V2-E2 J22013 NS <6 <6 <6 lIlA lIlA
J-V2-BLK J22014BL lIlA <6 <6 <6 lIlA lIlA

-
-
-
-
-

«)
(»
lIlA
NO
NS
M3
L
M3
M3/W
PPM
m
N:;

BL

DESORPl'ICN EFFICIENCY = 100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams SUl::mi. tted by: E:DP.
- Liters Approved by:
- CUbic Meter Date: 6-NJV-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 19 of 39

-
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-Ga]son
Laboratories

I.1'I8ORA'IORY .ANALYSIS REPORT

Client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROOECI' #3057 Date sampled: 18-<X:T-1990

P-TERT-BUI'YL'IOLUENE NIOSH 1501

sample 10 Lab 10 AIR VOL L PART A u:; PART B u:; '!urAL u:; l't3;M3 PPM

J-V2-W J22010 NS <8 <8 <8 NA NA
J-V2~ J22011 NS <8 <8 <8 NA NA
J-V2-El J22012 NS <8 <8 <8 NA NA
J-V2-E2 J22013 NS <8 <8 <8 NA NA
J-V2-BLK J22014BL NA <8 <8 <8 NA NA

-
-
-

(<)
(> )
NA
NO
NS
1'[;
L
M3

1'[;/r·p
PPM
u:;
N:3
BL

DESORPI'IOO EFFICIENCY = 100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted by: EDA
- Liters Approved by:
- Cubic Meter Date: 6-NJV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 20 of 39
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-

(i.alson
Laboratories

IABORA'I'ORY ANALYSIS REPORI'66C ~ k'"p\\ ,!e ~cac

== ~'.racuse \J~' '~:JS~

Client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date 5aIrpled: 18-OCT-1990

-
-

-
-
-

XYLENES NIQSH 1501

5aIrple ID Lab ID AIR VOL L PART A ill PART B ill '!OrAL ill K:;jM3 PPM

J-V2-Jf1 J22010 NS <8 <8 <8 . Nt>. Nt>.
J-V2-QS J22011 NS <8 <8 <8 Nt>. Nt>.
J-V2-El J22012 NS <8 <8 <8 Nt>. Nt>.
J-V2-E2 J22013 NS <8 <8 <8 Nt>. Nt>.
J-V2-BLK J22014BL Nt>. <8 <8 <8 Nt>. Nt>.

-
-
-
-
-
-

DESORPrICN EFFICIENCY =100%
- Less '!han
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted I::rj: EJll\
- Liters Approved I::rj:
- CUbic Meter Date: 6--i'DV-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank
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lMlORATORY ANALYSIS REPORT

-
6601 Kir~V!I:e ~oac

:: Svracuse 'j'f ~30S­

Te, ("3151 -n:::::'5Cf
1-300950C'SC6

Client: O'BRIEN & GERE ENJlNEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 17-QCT-1990

- 'IHALLIUM

sanple ID Lab ID AIR VOL M3 '!OrAL u:; U:;jM3- J-M-W-1 J22000 NS <0.8 NT\.
J-M-OS J22001 NS <0.8 NT\.
J-M-E1 J22002 NS <0.8 NT\.- J-M-E2 J22003 <0.8NS NT\.
J-Vl-BLK J22004BL NT\. <0.8 NT\.

-
-
-
-
-
-
-
-
-
-
-

( <)
(> )
NT\.
NO
NS
n:;
L
M3
n:;/'W
PPM
u::;
N3
BL

Method(s): NITIRC ACID DIGESTIClIl, ANALYSIS GFM
- Less '!han Footnotes:
- Greater 'Ihan
- Not Applicable
- Not detectable
- Not spedfied
- Milligrams Subni tted by: KMB, KSB
- Liters Approved by:/11.~
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 22 of 39
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IABORA1ORY ANALYSIS REPORI'

Client: O'BRIEN & GERE EN:3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 18-QCT-1990

-
-
-
-
-
-
-
-
-
-
-
-
-
-

( <)
(> )
NA.
ND
NS
M3
L
W
M3jM3
PPM
u:;
N:;

BL

OIRCJ1IUM FILTER

Sample ID Lab ID AIR VOL M3 'IOmL u:; M3jM3

J-M--W-1 J22000 NS 0.24 NA.
J-M-OS J22001 NS 0.27 NA.
J-M-E1 J22002 NS 0.27 NA.
J-M-E2 J22003 NS 0.22 NA.
J-Vl-BLK J22004BL NA. 0.24 NA.

Methcx1(s): NI1RrC ACID DIGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Suhni tted by: AJN. J
- Liters Approved by:7'f.~'V"
- Cubic Meter Date: 6-NOV-l990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 23 of 39

-
I"'~l . 1........ 1



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

( <)
(> )
NA.
ND
NS
rot:;
L
M3
rot:;/M3
PPM
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Galson
Laboratories

lAOORAIDRY ANALYSIS REPORI'

Client: O'BRIEN & GERE EN:1INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PRQJECT #3057 Date SCmpled: 17-<X:T-1990

CQB.lU,T FIL'lER

Sample ID Lab ID AIR VOL M3 '!OrAL U; rot:;jM3

J-M-W-1 J22000 NS <0.4 NA.
J-M-OS J22001 NS <0.4 NA.
J-M-E1 J22002 NS <0.4 NA.
J-#-E2 J22003 NS <0.4 NA.
J-Vl-BLK J22004BL NA <0.4 NA.

Method(s): NI'IRIC ACID DIGESTI(lIl, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subni tted by: Am . J-I _ ,
- Liters Approved by:/H...~
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

page 24 of 39
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IABORA'IDRY ANALYSIS REPORT

-
660 1
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=: '::" '-act...se ~~Y ~30::­

~e' '3:5) ~32··';5G~

~·2C095iJ·05G6

client: O'BRIEN & GERE EN3INEERS, INC.
Task NUmber: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 17-QCT-1990

- COPPER FILTER

Sample ID Lab ID AIR \UL M3 '!OrAL u:; ffi;M3- J-M-W-1 J22000 NS <0.3 NA
J-M-OS J22001 NS <0.3 NA
J-M-E1 J22002 NS <0.3 NA- J-M-E2 J22003 NS <0.3 NA
J-Vl-BLK J22004BL NA <0.3 NA

-
-
-
-
-
-
-
-
-
-
-

( <)
(> )
NA
NO
NS
ffi
L
M3
ffijW

PPM
u:;
N:;

BL

Methoo(s): NITRIC ACID DIGESTIQ\!, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subni tted by: Am
- Liters Approved by:71t.~
- Cubic Meter Date: 6-NJlJ-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

page 25 of 39
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IABORA'IORY ANALYSIS REPORT

-
660 1 K,r", ,~e Haac
::::: S'~,r2C'0Se 0~y' ~3C'5""7

~e, (315) ...132·05C6
" ",C095CC5C6

client: O'BRIEN & GERE aGINEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECI' #3057 Date 5anpled: l7-ocT-1990

- NICKEL FILTER

5anple ID Lab ID AIR VOL M3 '!urAL U; n:;jM3- J-M-W-1 J22000 NS <0.4 Nt>.
J-M-OS J22001 NS <0.4 Nt>.
J-M-E1 J22002 NS <0.4 Nt>.- J-M-E2 J22003 NS <0.4 Nt>.
J-Vl-BLK J22004BL Nt>. <0.4 Nt>.

-
-
-
-
-
-
-
-
-
-
-

( <)
(> )

Nt>.
NO
NS
n:;
L
M3
f'[;jM3

PPM
U;
N::;

BL

Methcx:l( s): NI'IRIC ACID DIGESTICl\T, ANALYSIS NIOSH 7300 (ICP)
- Less 'Ihan Footnotes:
- Greater 'Ihan
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted by: AJN " LJ
- Liters Approved by:711.~
- CUbic Meter Date: 6-tUi-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 26 of 39
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IABORA1ORY ANM.YSIS REPORT

Client: O'BRIEN & GERE EN:3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECI' #3057 Date sartpled: 17-<X:T-1990

-
-
-
-
-
-
-
-
-

BERYLLIUM FILTER

sartp1e ID Lab ID AIRVOLM3 'IDrAL u:; U:;jM3

J-~1 J22000 NS <0.03 NA
J-M-OS J22001 NS <0.03 NA
J-M-E1 J22002 NS <0.03 NA
J-M-E2 J22003 NS <0.03 NA
J-Vl-BLK J22004BL NA <0.03 NA

Methcx:l(s): NI'IRIC ACID DIGESTICN, ANM.YSIS NIOSH 7300 (ICP
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not sped hed
- Milligrams Sutmitted by: AJN J;/
- Liters Approved by:f"J1 .l£/);1JtA..dyv-
- Cubic Meter Date: 6-NOV~1~90
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

-
-
-
-
-
-

( <)
(> )
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t>t;

L
W
t>t;;MJ

PPM
u:;
t'l;

BL
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lABORAIDRY ANALYSIS REPORI'

Client: O'BRIEN & GERE EN:;INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date sanpled: 17~-1990

-
-
-
-
-
-
-
-
-

CAOOIUM FILTER

Sarrple ID Lab ID AIR VOL M3 '!OrAL tX; tX;;M3

J-M-W-l J22000 NS <0.08 NA
J-M-OS J22001 NS <0.08 NA
J-M-El J22002 NS <0.08 NA
J-M-E2 J22003 NS <0.08 NA
J-Vl-BLK J22004BL NA <0.08 NA

Method(s): NITRIC ACID DIGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Sul:mitted by: ~ l I . _
- Liters Approved by:~.~
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

-
-
-
-
-
-

( <)
(> )
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NS
r-r;
L
W
M3/W
PPM
tX;
M;

BL
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IABORATORY ANALYSIS REroRT

Client: O'BRIEN & GERE EN:3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 17-QCT-1990

-
-
-
-
-
-
-
-
-

LE'AD FILTER

5aItple ID Lab ID AIR \UL M3 '!OrAL lJ3 lJ3;M3

J-M-W-1 J22000 NS <1 NA
J-M-OS J22001 NS <1 NA
J-M-E1 J22002 NS <1 NA
J-M-E2 J22003 NS <1 NA
J-Vl-BLK J22004BL NA <1 NA

Method(s): NITRIC ACID DIGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subni tted ~.A1I'! _u __ _
- Liters Approved by: .~
- Cubic Meter Date: 6-l'DV-1 90
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

-
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-
-
-

( <)
(>)
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NO
NS
113
L
W
113;113
PPM
lJ3
r-x;
BL
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I.ABORA'IORY ANALYSIS REPORI'

Client: O'BRIEN & GERE EN:ilNEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 17-DCT-1990

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

«)
(>)
NA
NO
NS
M:3
L
M3
M:3/Ml
PPM
U3
N:;

BL

~E FILTER

Sanple In Lab In AIR VOL M3 'IOmL U3 M:3;M3

J-M--W-1 J22000 NS <0.1 NA
J-M-OS J22001 NS <0.1 NA
J-M-E1 J22002 NS <0.1 NA
J-M-E2 J22003 NS <0.1 NA
J-Vl-BLK J22004BL NA <0.1 NA

Method(s): NITRIC ACID DIGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Suhnitted ~,,~ U .
- Lite rs Approved by: r JIf. WJ:;Uvu:nV
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 30 of 39
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I.A8ORA'IORY ANALYSIS REPORT

Client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9ll4
Location: PROJECI' #3057 Date Sanpled: l7--ocT-1990

-
-
-
-
-
-
-
-
-
-
-
-
-
-

«)
(> )
NA.
NO
NS
M:;
L
W
M:;/MJ
PPM
u:;
l\X::;

BL

ZINC FILTER

sanple ID Lab ID AIRVOLM3 'IDI'AL u:; M:;;M3

J-M-W-l J22000 NS <0.3 NA.
J-M-OS J2200l NS <0.3 NA.
J-M-El J22002 NS <0.3 NA.
J-M-E2 J22003 NS <0.3 NA.
J-Vl-BLK J22004BL NA. <0.3 NA.

Methcd( s): NI'IRIC ACID DIGESTICl'J, ANALYSIS NIOSH 7300 (ICP)
- Less Than Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subni tted by: AJN _ LJ _
- Liters Approved by:f'Y1.~
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 31 of 39
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LABORAIDRY ANALYSIS REPORT'

-
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Client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date sampled: 17-QCT-1990

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

( <)
(>)
NA.
NO
NS
K;

L
W
K;/W
PPM
u;
N:;

BL

ALUMINUM FILTER

sample ID lab ID AIR VOL M3 '!OrAL K; K;jM3

J-M--W-1 J22000 NS <0.001 NA.
J-M-OS J2200l NS 0.003 NA.
J-M-El J22002 NS <0.001 NA.
J-M-E2 J22003 NS <0.001 NA.
J-Vl-BLK J22004BL NA. <0.001 NA.

Method(s): NITRIC ACID DIGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater 'Ihan
- Not Applicable
- Not detectable
- Not specified
- Milligrams Sutrni tted ~ _~ c...J-I
- Liters Approved by: fJ1.,~
- CUbic Meter Date: 6-NOV-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

Page 32 of 39

til

\111 1l'\.\ 'r'o-Ir\

.:., !J.'"SC,'"' O· Galson Tecnr.. cal Ser",ces inc



Ga]s,on
Laboratories

-
-
-
-

--:--?' ]:5J 43='-I=:G~

';::C0950:;;::::;,-'

I.A8ORAIDRY ANALYSIS REPORT

Client: O'BRIEN & GERE EN3INEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sanpled: 17-cx:T-1990

-
-
-
-
-
-
.-
-
-
-
-
-
-

(<)
(>)
Nt>..
NO
NS
f13
L
W
f13/W
PPM
u:;
['Il;

BL

CAlCIUM FILTER

sanple ID Lab ID AIR VOL M3 '!OrAL f13 f13;M3

J--M-W-1 J22000 NS 0.004 Nt>..
J-M-OS J22001 NS 0.004 Nt>..
J~El J22002 NS 0.004 Nt>..
J~E2 J22003 NS 0.005 Nt>..
J-Vl-BLK J22004BL Nt>.. 0.007 Nt>..

Methcx:l( s): NI'IRIC ACID DIGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- ~lligrams subnitted by: AJN. _-1'1 _
- LJ.ters Approved byrn1,,~v
- Cubic Meter Date: 6-NJV":19'90
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank
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I.ABORA'IORY ANALYSIS REPORI'
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Client: O'BRIEN & GERE ENGINEERS, INC.
Task Number: 90101804 Job Number: L9ll4
Location: PROJECT #3057 Date Sampled: l7-ocT-1990

-
-
-
-
-
-
-
-
-
-
-
-
-
-

( <)
(>)
NA
NO
NS
M:;

L
M3
r13/W
PPM
u.:;
N3
BL

IRCN FILTER

sanple ID Lab ID AIR VOL M3 'rorAL M:; M:;jM3

J-M--W-l J22000 NS 0.005 NA
J-M-OS J2200l NS 0.006 NA
J-M-El J22002 NS 0.016 NA
J-M-E2 J22003 NS 0.009 NA
J-Vl-BLK J22004BL NA 0.011 NA

Method(s): NI'IRIC ACID DIGESTIOO', ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not spedf i ed
- Milligrams Sttbni tted bY.: AJN . .rJ ,
- Liters Approved by:!'11~
- CUbic Meter Date: 6-NOV-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank
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IABORA'IORY ANALYSIS REPORI'
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Client: O'BRIEN & GERE EN:;INEERS, INC.
Task Number: 90101804 Job NUmber: L9114
Location: ProJECT #3057 Date 5aIrpled: 17-<:X:T-1990

- SILVER FILTER

sanple ID LabID AIR VOL M3 'lUI'AL u:; M:;jM3- J-M-W-1 J22000 NS <0.4 NA
J-M-OS J22001 NS <0.4 NA
J-M-El J22002 NS <0.4 NA- J-M-E2 J22003 NS <0.4 NA
J-Vl-BLK J22004BL NA <0.4 NA

-
-
-
-
-
-
-
-
-
-
-

( <)
(> )
NA
NO
NS
M:;

L
M3
K;/W
PPM
u:;
N:;
BL

Method(s): NITRIC ACID DIGESTICl'J, ANALYSIS 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams SUbnitted by: AJN
- Liters Approved by: - .
- CUbic Meter Date: 6-N:JIJ-1990
- Milligrams Per CUbic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank
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lABORA'IORY ANALYSIS REPORT

Client: O'BRIEN & GERE ENGINEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PIDJECI' #3057 Date sarrpled: 17-<X'T-1990

-
-
-
-
-
-
-
-
-
-
-
-
-

( <)
(»
NA
NO
NS
M:;
L
M3
M:;/M3
PPM
u::;
N:;

BL

~IllM FILTER

Sample ID Lab ID AIR VUL M3 'IOJ.N. n:; n:;jM3

J-M-W-1 J22000 NS <0.001 NA
J-M-OS J22001 NS 0.002 NA
J-M-El J22002 NS <0.001 NA
J-M-E2 J22003 NS <0.001 NA
J-Vl-BLK J22004BL NA 0.002 NA

Method(s): NI'IRIC ACID DlGESTICN, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams Subnitted ~ AJN ... .t-I
- Liters Approved by:~.~
- Cubic Meter Date: 6-NOV-1990
- Milligrams Per CltiJic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank
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I.ABORA'IORY ANALYSIS REPORT

Client: O'BRIEN & GERE ENJlNEERS, INC.
Task Number: 90101804 Job Number: L9114
Location: PRQJECT #3057 Date SCuTpled: 17-ocr-1990

-
-
-
-
-
-
-
-
-
-
-
-
-

« )
(»
NA
ND
NS
r-I3
L
MJ
r-I3/MJ
PPM
U;

N3
BL

SOOIUM FILTER

SCuTple ID Lab ID AIRV'OLM3 rorAL r-I3 r-I3jM3

J-M-W-1 J22000 NS 0.014 NA
J-M-OS J22001 NS 0.015 NA
J-M-El J22002 NS 0.012 NA
J-M-E2 J22003 NS 0.016 NA
J-Vl-BLK J22004BL NA 0.014 NA

Method(s): NI1RIC ACID DIGFSTIO-J, ANALYSIS NIOSH 7300 (ICP)
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectahle
- Not specified
- Milligrams Subnitted by: ~ '-H
- Liters Approved by:11t. U/J/{/J1./UrYIr
- Cubic Meter Date: 6-NJV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank
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Galstin
Laboratories

IABOFATORY ANALYSIS REPORI'

6601 K,rK\i'" Pcac:
=: S,-,ra.CLse "'-{i" 13C::­
7e :3~5) JJ2·D~'=6

"" 80C1·95C·v5'Jt

Client: O'BRIEN & GERE EN3INEERS, IOC.
Task Number: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 17-QCT-1990

-
-
-
-

SELENIUM FILTER

Sample ID Lab ID AIR VOL M3 '!orAL u:; U:;jM3

J-M-W-1 J22000 NS <2 lIlA
J-M-OS J22001 NS <2 lIlA
J-M-E1 J22002 NS <2 lIlA
J-M-E2 J22003 NS <2 lIlA
J-Vl-BLK J22004BL lIlA <2 lIlA

-
-
-
-
-
-

\yill - I'N I

Method(s): NI'IRrC ACID DIGESTICN, ANALYSIS GFAA
- Less '!han Footnotes:
- Greater '!han
- Not Applicable
- Not detectable
- Not specified
- Milligrams subnitted by: KSB,KMB
- Liters Approved by: 111. ~:;,7L4AA"k/
- Cubic Meter Date: 6_NJV.:..i99U vv

' .... .,..'-

- Milligrams Per Cubic Meter
- Parts Per Million
- Micrograms
- Nanograms
- Blank

of 39Page 38
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Gals,on
Laboratories

IABORA'IORY ANALYSIS REPORT

-
-

6E01 K,r-.e ~03-::

:: S,rac:..se ',,'/ ·~O:;~

-e' ;3151 .132IJ='Jt,~

"! -BOO-950-C,::C6

Client: O'BRIEN & GERE EN3INEERS, INC.
Task Ntm1ber: 90101804 Job Number: L9114
Location: PROJECT #3057 Date Sampled: 17-ocT-1990

-
-
-
-
-
-
-
-
-
-

-
-

-

(<)
(> )
NA
NO
NS
r-t;
L
W
r-t;/W
PPM
u::;
r-l;

BL

ARSENIC FILTER

5aItple ID Lab ID AIR VOL M3 '!OrAL u::; U::;;M3

J-M-W-1 J22000 NS <0.08 ~

J-M-OS J22001 NS <0.08 ~

J-r+-El J22002 NS <0.08 NA
J-r+-E2 J22003 NS <0.08 NA
J-Vl-BLK J22004BL NA <0.08 NA

Method(s): NI1RIC ACID DIGESTICl'J, ANALYSIS NIooH 7901 (GFAA.)
- Less '!han Footnotes:
- Greater '!han
- Nqt Applicable
- Not detectable
- Not specified
- Milligrams Sul::rnitted by: KSBrKME}J
- Liters Approved by:Jn,~
- Cubic MeteI:' Date: 6--f\XJV-1990
- Milligrams Per Cubic Meter
- Parts Per Million
- Microgl:'ams
- Nanograms
- Blank

page 39 of 39
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AppendixD

Well Logs

~~~ O'BRIEN 6 GERE
ENGINEERS, INC.



Berlno Locatlon: 30' Ne~tn of 8-15
Gre,und Elevatlc,r,:
Dates: Started: 10/3/3':)

Jate
='a7~

S~,ded: 10Iil/'})

iGro~nd ~ater [eDtn
I [feDt~,
t; i 1e ,'~':l.; jl~IS~. ~·2.2. ~ 31
I

TEST BORHiG ~OG

I SAMPLER
ITYDe: Spilt ~Dc,c,n
IHarm,ler: 1'Ill ; OS.

IPre'lec-t Leocatlc,(: Alcar, Slte jj 828(1(,5
I . E. Re'Cl'1ester', N.i.
iCllent: Alcar,

I O'BRIEN 6 !:jERE
I Et:Gl:HR':;, INC.
I

!Borlno Ce,.: Parratt-Wedff, lr,c.
IcoreMan: Brlan Waters
:CBG Gec,le,glst: Paul Gottler

-
-

Fl~iG Testlr,g
I !

So i
pH [c,r,d I!1NU

I

EiJUi crner:t
I r,staJ led

Stt'atuM
Char,ge
Ger,eral
Descri at

Sar~ale

Descr1pt ie,n

5

I "N" I
IValue/

4

2

I 1
°·3'

I Moist SAND with silt and clay, medium to
!--+I-+---+---+----+-----l' firle sand, brownish-red clay horize'ntaJ II !laminations I

,---+-----il I
:--_+-1-rl--.;-----:---+-1--11 I

1
2 I 2-4' 4-3-6-5 2'/1' 3 IMoist, Medlwn to very fine, SOMe brown to I

~--+.-+.--_ ~light bre,wn SAND, trace silt, lamir,ated,I I I Imassive near bottom, May be minor grading I,

~3--+i-+i---+-----!------1i----l1 to be,ttor. I

II H I1---+-1-+1---+-------fI----1 I I

1
31 4-5' 5-4-4-5 I 2'/1.1,!ri Sar,d as above. wet SILT with bre,wTilsh II

:---+j-+i--~---+-i----1H black clay . I
;....-_+-1----,-I__'----__-1..1__----'-I------ll I

! iii I I
:-_~I--+-i__-+- ....1 ~I ,

I I I I I I
:----1.I--!I------'-------1'-----lI'------l1 i

1
1
,4 II o-a' 4-3-3-3 II 2' II. 3' II 0 I Sar,d as abe,ve, orades te, bre,wrJ. lre,fj- Ii·

. . . ', cellelred. e,rar'oe- arid qrav CLAY arid SILT
I I I I I with falr,t larnJr,atie,r,s . I
I I I I i

I I Sample
I i
\Depth \ I Blows IPer,etrl- INell 16" IRece,vry,

1-2-3-5 2' 11. 2'

-
-
-

...

I I i I
I I I

I
I

I
I,
I
1

I I

I I
I I
I I
\ I
I I
i I
I I

I I
I I
I I

I I Ii!
I I I I I

I \ I i I
i I I I I

is I 6-1(1' I ~-':"-7-i3i 2' /1. f,' 'I 13' Sar,o as abe,Ye :e, 3.3'
1 i I - j !Wet. CLA'( arid SILT ,nth Sllt t":e,rl:,:,r,s,

i Ii I I !laml(,at~a
I . 1 I I

I I I I I
I I I I 1 I

la I J4-if,': 11-11- I 2' /2' I 25 I Same as abel'le te, 14.7 ft. I
I I \ ! IWet CLHY arlo SILT, iaflllfiateO wlth '::;'ar,De I
I I 15-15 II Iland Drowr" :narD ::e,!:,tact ,nth wet SILT- wlthl

:----~I---L-----__+.---------~------~----".trace clay at 15.~ rt. !
\ I I I . I
\ i I I I

..
3

- 3..
10

- 11

- 12

- 13

1'1-
<"• .J-

lB1D.KJF



Report of Boring No. B-1D
Sheet 5 of 5TEST BORING L06

BottOM of borIng 68.0 ft.

I I
\Project Location: Alcan Site • 828005 I SAMPLER Ground Water Depth Date
I E. Rochester, N. Y. IType: Split S~n Degth Date
Client: Akan Halllller: 140 I s. Fall: 3(1" File No.: 3057. 32.131

Boring Co.: Parratt-Wolff, Inc. I Bori~ Location: 30' North of B-IS
Foreaan: Brian Waters Grou Elevation:
086 Geologist: Paul Gottler 8" d,~, q .... <4 .... <;

I Dates: Started: 10/5/90 Ended: 10/8/90

SaJlple -.J IStratUII Field Testing R
I SaMple Change Equipllent I •
Depth Blows Penetrl "N" Description General Installed Sp k

No Depth If? Recovry Value Descript pH Cond INJ Sl

62 32 62-64' 5-5-10-12 2' 11.5' 15 Sa-e as above Mith silt and clay la.ina-
tions

53

&4 33 &4-66' 7-10- 2' 11.3' 25 SaMe as above, orange tint

15-19

65

I
1

66 3'1 66-68' 18-16- 2' 12' 3S Same as above

I
I II I

19-17 I I I I I I
, I I I I I I

I 67 I I I I I I I I
I I I I I I I I

I I I I I I

\68' I
I I

68 35 68-70' 10-7- 2' 12' 20 Same as above, gray clay and silt I I II
I 13-10 I

- I0' BRIEN & SERE
ENGINEERS, It«:.

-
-

-

-

-

-
-

-

-

I I
I I
I I

I I

I

I I

I I I I
I I I II 1

I
I I I

I
I

III I I I

II I I 1 i I
69-59' Screen 56.5-53' Bentonite
59'- ?rade Riser 53' - grade Cellent
69-57 Sand SB1D.KJF
,57-56.5 Fine sand

-

-
-
-

-
-

-



I \

Report of Boring No. B-2D

I I

I
I I I

6 4 6-8' 4-8-8-8 2' /1. 4' 16 Same as abc,ve, wet to 6.4', wet, red and

I I
gray CLAY and SILT

1

\ I I I I
! 7 \ i

I I I I I i I
I I I I \ I I I II

I I I i
B l:" 8-1(1' 5-5-10-15 2' /2' 15 Wet, gray, red and olive CLAY, sOllie silt, I I IoJ

i iron stai rli ng I I II I

I I I I I ! II '3 I ! I

1I I I I I i
I I I I I I I I

I

I
I I I I

I10 6 10-12' 13-16- 2' /1.7' 30 Wet, bl"OMnish gray CLAY, trace fine sand, I I I I I
14-21

Iclay hori zor,s
I I I I

I

I I I
11 I I II I I I

I I I

12 7 12-14' 15-11- 2' /1.8' 25 Saroe as above, horizons with approx. ~~ Isilt
I I I I 14-16 I I

I,1 13 I I I
1

I I I I I I
I I I I

I
I

I14 8 14-16' 6-3-7-7 2' /1. 7' 10 Wet, brown, fir~ SAND with SC1rted clay and
1 I I Isilt

I I I I
I I I II 15

'I

[ IB2D.KJF
,i

-' O' BRIEN & GERE
, ENGINEERS. INC. I TEST BORING LOG I Sheet 1 of 5

:ProJect Location: Alcan Site • 828005 SAMPlER Ground Water Depth Date
I E. Rc,chester, N. Y. Type: Split S~rl Degth Date

~Client: Alcan Hanaer: 140 I s. Fall: 30· File No.: 3057. 32.131

)Borir,g Co.: Parratt-we,lff. Inc. IBoring Locat ion: South west corner
IForeman: Brian Waters Ground Elevation:-OBG Geologist: Paul Gottler 8" d ,Cj a ..... GPr'i

I Dates: Started: 10/2/90 Ended: 10/3/'30

SiiUlple '-' Stratull Field Testing R

IDepth
Silltple Change Equip/llerlt II

Blows Penetr/ UN· Description General Installed Sp j k
~ No Depth /6· Recovry Value Descript pH Corld HNU st

0 1 0-2' 2-3-4-4 2'/1.4' 7 Sod
0.5'_,

l'Ioist, bl"OMn to light brown SAND and SILT.

1
trace fine. well sorted silt

- 2 2 2-4' 4-3-4-5 2' /1. l' 7 Same as above. lighter in color

- 3

- 4 3 4-6' 4-4-4-3 2' /1.2' 8 Same as above. SOlIe silt

\
I

5 \ I ~ I I I ! I I I

-

-

-

-
-

-

-
-

-

-



TEST BORING LOO
Report of Boring No. B-2D

Sheet 2 of 5
--t O'BRIEN &GERE

I Et«]HfiRS, INC.

Project Location: Alcan Site i 828005
E. Rochester, N. Y.

Clierlt: Alcan

I SAMPLER
Type: Split Spoon
Hamroer: 140 Ibs. Fall: 30·

IGround Water Depth
Depth

File No.: 3057.032.131

Date
Date

I

I I
I I
I I

I I
I I

Ended: 10/3/90

IField Testing R
EquiprBent I I •
Installed I I Sp k

pH Cond HNU Sf

IBoring Location: South west corr~r

Ground Elevation:
I Dates: Started: 10/2/90

Stratllll
Sample Change

Description I General
Descript

I
16-18' ,I 8-7-6-7 !I 2'/1.8'~I13 IGrading to wet silt at 16.8', to wet brown II

" " ' and gray clay at 17.2', to wet silt at 17.7

I
I I I

I I H I
I

Wet, fire, well sorted SAND, grading to wet I
silt, to Ket sand

27

I I

i 18 10 18-20' 4-4-4-6 I 2' /1' 8

I
I 19

1

Boring Co.: Parratt-Wolff, Ir~.

Foreman: Brian Waters
'OBG Geologist: Paul Gottler

- I

I
I 20 11111

1
20-22' II 4-4-4-5 'I 2'/1.8' II 8 IWet, SAND, SILT and CLAY, some fine sorted II I

______~-+.------~.~------_+.------~.---~lclay wIth bre~nish gray horIzons at 21.8' I II

- II I i I I I I I
f-I -:>1~1--+-1---+1---1~---+1-"""1 I I \ I

I~ II I I H I I II
1121 22-24' I 5-6-7-121 2'/1.8' 13 IWet CLAY with silt lamir,ations to 22.3' \ I I I

f------+--;--------:---------+--------+---~ Wet, browr,, rBediurII to fir,e SAND to 22.6' I ! I I
I~~t ~~LAY ar,d SILT wIth ire,r, stairlir,g to I I ! i

----+-+---+------1----+-----:
1
'~j. j I ! I I

, 23 I I I : I
I I I I I 1 I I 'I' II I I I I I I \

., 24 1131 24-26' 17-7-12-131 2'/1.3'! 19 IWet, SAND, CLAY and SILT, some brown, fine I I,' II \'

I,-do 'I 'I. I: H",sand, trace bre,wmsh red clay te. 25.8' I_ '! " " , Dry, SAND lamInated by clay at 25.8' I I I I
25 I I I I 1 I I I \

~ I 'I II II II I I U I
2b 1141 26-28' I 'I 43 Moist SAND, SILT and CLAY, SOlIe browr, to I I I I

I
tan, fiTle to very fine clay, la.inated II I

, I Igray arid broWT' clay arId silt I I I I
I 'I I I I I

i I I I j I I I I II
I 28 '11511 28-30' II ~6-19- II 2'/0.6' I 42 'IMoist SAND and SILT, some brown arid tan I I I I

,. " " U·, firle to very fine clay with silt lal~ir'atiorll I I
23-19 Ii I I I ,

! 2'3 I I I I I I I I

~ II I I H ! I I
I 30 1111161'1"-32' III 10-1;- I "/0. 7'~, ""'" " ,bo,., d'., SILT 'nd 'lilY I LUJII I

., ,,16-23 i LJ I L.-__---l-_, I
~ I!

2B2D.KJF I-l- --.Jl

i 16 19 I

[jj
17 I I..,....1-1-1



I
I I

I I I

I I
I \

I

I

I I

Same as above

I I I

I ISaMe. grading to wet SAND and SILT to Med- I
I 46

1
24 46-48' 16-22- 2'/1. 4' 47 iUM sarod with silt lamir,atior,s

J

25-30

, 3B2D.KJFI

I I I
I 44

1
23 44-46' I 14-20- 2' II. 7' 40

I I I I 20-2~ I I I

I I I I I
I 39 I I I

I
I I I I

I
40

1
21 40-42' 16-17- 2' 11.2' 37 Moist, fine SAND wlth browr,ish tan silt

1ald] nat ior,s

J l 20-25

I 41 I I
I I I

I I- 1
22I 42 42-44' 13-13- 2' II. 3' 31 Same as above

I

~ I ~8-191 U
..,J~l---+---+---LJ

l

O'BRIEN &GERE

I
Report of Borins No. B-2Di ENGINEERS, INC. TEST BORING LOG Sheet J of 5

lproject Location: Alcan Site I 828005 I SAMPLER Ground Water Depth Date
E. Rochester, N. Y. IType: Split Spoon Depth Date

-;Cl ier,t: Alcan iHamner: 140 I bs. Fall: 30" File No.: 3057.032.131

!Boring Co.: Parratt-Wolff, Ir,c. IBorinj Location: South west corr~r
IFor~lan: Brian Waters Grour Elevation:-oas Geologist: Paul Gottler 8" d iC{ Q .... c.P, c;,

Dates: Started: 10/2/90 Ended: 10/3/90

SaI8ple v
""two I 1Field Testir,g R

SaJlple Charlge Equip/dent I I ra
Depth Blows Per,etrl "N" Descri pt ion Ger~ral Irlstalled I I Sp k- No Depth 16" Recovry Value Descript pH Cor,d jHNU Sf

I 31 IJ I
32 17 32-;W 23-38- 2' 10.6' 7S Sallie as above, no cl ay

I
37-39

33

I
i 34 18 34-36' 19-26- 2'/0.5' 60 Same as above with graded horizons

I 34-41

- 35

! 36 1'3 36-38' 3'3-~- 2' 10.6' 68 Same as above with graded beds approxiraat-
I

I- ely 4 CM apart I I I I I I

I I 33-30 I , \ I I I
I I I

I
I I

! 37 I I I I
11" I I I II I ! I I

I 38 20 38-40' I 20-20- 2' 11. 5' I 39 I Same as above with iron stalned horizon I I I I I i i



TEST BORING LOG
Report of Boring No. 11-2D

Sheet Ii of 5
., 0' BRIEN & SERE

I ENGINEERS, INC.

Project Location: Alcan Site I 828005
.., E. Rochester, N. Y.

Client: Alcarl

I SAMPLER

!Type: Split Spoccn
Halllller: 140 I bs. Fall: 30·

Ground Water Depth
Depth

File No.: 3(67.032.131

Date
Date

! 4'3 26 48-50' 20-20- 2'/1.2' 52
I 32-36

I I I I I I
61 132!&0-&2' I '~l-~O- I~' /1 7' I 4& IWet, mediua to very fir~ SAND, with silt I I I I.... I" . I

ar~ brown clay lalDinations

I I I
I I 2&-27 Wet at bottOIl" of spoon &1. 5 ft. I

I
62 I I I

I
4B2D.KJF

~ &0
I

IBoring Co.: Parratt-WOlff, Inc. I' Boring Location: South west corner
:Foreman: Brian Waters Ground Elevation:

~OBG Geologist: Paul Gottler I Dates: Started: 10/2/30 Ended: 10/3/30

I StratUII I Field Testirlg IR I
, 1-1 .....,....--.,...---....,.----....,....----/ Sample I Charlge Equioment , I III
I Depth I I I Description I General I Installed I I So Ik I

.., INoI Depth I Descrl"pt I I pH I Ccmd IHNU ISII

1---+--+--+---+----+---l----------4---+-t---
1

1 I I I
2'/1.4' 47 Same as above, grading to very fine sand I II I I I

1---+-+---+---+---1-
1

_.....J, to very DIOist silt at 47.5' with mediUII I I I I I I I

-t--_t--

25

--

30-+I----,w ~ _ith sHtl~i~ti~ I I I I I II
I I 1 1 I

Damp, mediWD to very fine SAND with black II 'I I
silt, heavy lIletal horizons lamination show I I

--+-+----!---~-----4----!I= bodding, v"'"f Ii.....'" hori,~ h" I I I Ii!
1----71---+-1---+-1--+1--+-1---j 1 I I I I I

.,yj20 SO-52,l 23-22-1 2' /1. 5' t?'jMoist CLAY with 5 lamirlations defomed II I II I I, I
i-I Jl· "I ,.- '-I (water escape), gradirlg to damp sand with I I I I I I

1 I 1 30-32 I _ .Silt laminations I I \ I I'
-'152 I I I - I I I I I I I I I

If-.-~l'-t-I--+-I__-!I__~I-~I I I I I I I
! I 1 1 I I' I I I I I I

56 Dal4lp SAND and SILT I very slolall cross beds I I I I I I
:----+--+--+-2-3--3-2-+--+----1' I I I I I I

I I I I I I I I
_~5-4---+-+--_+---_-!--_1 I I I I I ! I-

., II I I I I I I
I I I I I!

123 5-4-56' &7 Damp, medium to very firle SAND, SILT arid I I I I ! I
---;-I--+I---+I---1--~i----lICLAY, water escape structures with clay I ,I II II· Ii

., ." "33-35 I \I alDi natioris I I 1 I

I 5& I I I I I I I I I !!
------,I~I__+I---l--_+I_-!! I I I I I I

I I I I I I I I I I I I
"~-"""'1I~I--+-1---!l--~'i------!' I I I I I I

I 57 \301 56-58' I 24-29- I 2' /1. 3' I &4 I Same as above I I I I I I
I I I 35-35 I I I 'I I I I I

-r--!5-8-+1-11---1--1 l-----i I I I I I I
II I I H I I II I
131150-60,1 14-25-1 ~'/1.7,17Moist, white arId brownt fllediura to very tir'e) I I I 1
. ,. .. .. ~SAND, brown CLAY arid SlLT to 53. &' ,I I I 25-27 I I IDlOist sar,d with pebbles, tir,e sar,d ir. I " II III II I
'I iii I" slT,gle hOrl£:or, I
I I 1 I I. I I
I I I I I I I I I I I I
I I I I I I

-
..,

~'------------------------- ~________.J



O'BRIEN &GERE 1 Report of Bori rl~ No. B-2D
ENGINEERS, INC. TEST BORING LOS Sheet ~ of 5

~ject Location: ~llcarl Site I 828005 I SAMPLER IGrOUnd Water Depth Date
E. Rochester, N.Y. IType: Split Spoon I Depth Date

7lierlt: RIcan HaII1DIer: 140 lbs. Fall: 30" File No.: 3057.032.131

'Boring Co.: Parratt-Wolff, Inc. IBori~ Location: South west corner
Foreman: Brian Waters Grou Elevation:

~BG Geologist: Paul Gottler e" d .-C1 ~I..<Qt?'.s
Dates: Started: 10/2/90 Erlded: 10/3/90

I Sample
v' Stratua Field Testing R I

Sallple Change Equiplsent

~ IC::d IHIfJ :.(Depth Blows Peretr/ "N" Description General Installed, No Depth /6" Recovry Value Descript

I

I I63 331 62-64' 8-7-9-11 2' /0. 2' 16 Same as above with pebble horizon I
I I

I

64-I
65 34 64-66' 12-20- 2' /1.7' 46 Wet, coarse to very fire brottn SAND with

silt

1 26-2'3 I I
f 66 I

.,
I 67 ~1: 66-68' 10-17- 2'/1.8' 46 Same as above~""

I 29-35

I b8 I
I

I 6'3 36 68-70' 18-17- 2' /1.'3' 4'3 Same as above, mediUM to very fine SAND I
32-39 I I i i \

BottOM of borlng 70.2 ft. I I I \ I I I1 I I I I I

I
I

I I I I I I
I I I I

I I I I \ I i.,. I I I I I I

\ I
I I

\ \ I
I- I

!
I

I I,. I
i I I I I I- I Ii
I

I I I I I I

~ I I tj I I I I I

\ I I I \

I I I I
17(HiO' Screer, 57.5-54.5' Bentonite

60-+2' Ri ser
70-58' Sand 5B2D.KJF
58-57.5' Fine sand-



I
1

II
I I
I I

I
!

I I
I I
I I

I
I
!
I
I
\
I
I
i
I
I
I
I

Report of Boring No. B-3D
Sheet 1 of 6TEST BORING LOG

I I
Moist, I~ium to very fine SAND, trace

8 5 8-10' 4-4-5-8 2'/1. 3' 9 light brc'~m-gold silt to 9'

i Wet brown, red arid 01 ive gray CLAY wi th
silt and fir~ pebbles laminated to 9.3'

I 9 I Dl ive gray CLAY at 9. 7'

I I I I

10 16 10-12' 2-1-6-9 2'/1. 5' 7 Wet CLAY laminated with gray-green clay and
silt to 11.5'
Wet SILT, trace olive green-gray clay

I 11

I
I 12 7 12-14' 11-10-7-6 2'/1.7' 17 Sale as above to 13'

,Moist, reddish brown CLAY with silt to 13.4
I I I I I Wet SILT trace olive reen ra cIa

I
, .

I I
IProject Location: Alcan Sit~ I 828005 I SAMIliR 16rour~ Wat~r D~pth Dat~
I E. Roch~st~r, N. Y. ~TYP~: Split S~n I Depth Dat~
ICli~nt: Alcan Halllller: 140 1 s. Fall: 30" Fil~ No.: 3057.032.131

IBoring Co.: Parratt-Wolff, Inc. I Bori~ Location:
!FO~n: Brian Wat~rs IErou El~vation:
DBS Geologist: Paul Bottler B" d,e coo( c, p,C;

Dat~s: Started: 10/9/90 Ended: 10/10190

I 5aIIpl~
v StratUII Fi~ld T~sting R

SaAlpl~ Charlg~ Equip!lent I I •
Depth Blows Penetrl aN" Description General Irlstall ed Sp k I

No Depth 16" Recovry Valu~ Descript pH Cond IKJ st

0 1 0-2' 2-'1-7-6 2'/1.2' 11 Sod
O. 'I'

Moist fine brown SAND, with SILT and brownl
orang~ brown CLAY laminat~d

1 I

2 2 2-'1' 3-3-'1-3 2' 11.7' 7 Salle as abov~, reediUII to fine, brown tan
sand littl~ silt

3

'I 3 '1-6' 2-2-3-3 2'/1.2' 5 Dry gold~n, raediu. to very fine SAND, I
I I

Itrac~ brown silt, faint laMinations
I I I I I I

- I I \ I I I
I I I I

~_--+-__I 1-1 Same as above to 6.'1' I
3-5-4-5 2'/l.3,1~'_--------------16.4'

!---+-+--+------+---l----1Moist CLAY and SILT layer to 6.5' I
Dry, laediura to tirle SAND, trace slight I

.---~--+--_+---r_----4------ brown silt laMinations to 7.8'
I lMolst CLAY ar~ SILT laver IH . !

I
I

I
I
I
I
I

... I, D'BRIEN &GERE
ENGINEERS INC

-

-

I
I
I

- hdj l_----+-H~ , "y y I
I I I 'I I I
I I I I L-J I

- I 14 18 I 14-16' 3-4-8-10 2'/1. 8' I 12 I SaJA~ as above with fine sarld arid clay
I I I I I I 1 . t' . I I II I I I__l~ ilJIHla Ions I I I I

-I~il I I I--------~-~-__~
_ I 1B3D.KJF I
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I I
I I
I I
I I
I I

I

Date
Date

Report of Borjn~ No. B-3D
Sheet ... of 6

I
Ground Water Depth

Depth

TEST BORING LOG

SAMPLER
IType: Solit Spoon

- I

, 26 14 26-28' 24-19- 2' /0. 6' 38 Same as above, mediUII to tirle, brOtln arid
\ white sand to 27.7',

19-17 DallIp, lIlediUII to fir.e, brOtln to gold SAND I I"

27 I
,. I

I I,I I I
28 15 28-30' 25-47- 2' /1' 80 Same as above, cre,ss bedded I

I I

Ii 33-36 I I I
I I I I
I :'9 I I I I I I Ii ...

I 30 16 3(1-32' 24-25- 2' 11' 42 Same as above with organics

1 I I 17-19 I

I 2B3D.KJF

i

~l I I f--i
~131 24-26' I 18-17- I 2'/1.8'~ Same as above to 24.5'

.1~1 If--__~ ~Wet CLAY with red silt to 24.7'17-15 Moist, SAND and SILT with medium to verv
hr,e, brown, laminated wlth iror, colc,red

, 25 streaks (30 laminationt /l inch)

. IHilIlIllIer: IFile No.: 3057.032.131Cl ient: Alcan 140 lbs. Fall: 30'

IBoring Co.: Parratt-Wolff, Inc:. IBorin~ Location:
,.FOreIIan: Brian Waters Broun Elevation:
iOBS Geologist: Paul Bottler 8" cL~ Ci"'l:i t?c: "

Dates: Started: 10/9/90 Er,ded: 10/10/90
..JI Sample

'J StratUII Field Testing R
Saaple Change Equipment

pH I C~~d lHNU

..
IDepth Bl,,"s Penetrl liN' Description General Installed k
I No Depth 16' Recovry Value Descript Sf_.

16 9 16-18' 15-12- 2'/1.5' 21 Wet SILT and very fine SAND with olive
green clay to 17.4'.... 9-10 Wet, red-reddish brown CLAY with pebbles - !Ice rafted debris to 17.7'

I 17 Wet SILT and very fine SAND with clay II

-\
I 18 10 18-20' 8-5-6-7 2'/1.5' 11 Wet, olive green SILT and very fine SAND

with clay to 19.2'

- Moist, redlbrown CLAY with little organic
raatter laMinated to 19.4'

19 I

-I
20 11 20-22' 6-7-8-12 2'/1.7' 15 Wet SILT and very fine SAND and olive greer,

CLAY to 20. 3'

I I Same as above, rftOist clay layer to 20.5'

I IWet, very fine SAND and SILT with clay to
-: ':II 21.5'i ... Wet fine SAND, trace silt to 21.6'

j Wet, very fine SAND and SILT with clay

-{22 12 22-24' 7-12- 2'/0.2' 27 Sallie as above
I I I

I I I 15-13 I I II I I \
\ j~ I I I I I I I I....)

O'BRIEN &GERE
., ENGINEERS, INC.

!Project Location: Alcan Site I 828005
E. Rochester, N.V

-

-

-
-

-
-

-



I
I I

I I
I I
I I

Report of Boring No. B-3D

I I I I 29-31 I I I I I II I I I
1

43 I I I I I I I I I I I
I I I I Ii I I I I I I I I I

I
I

I
II 44 1231 44-46' 17-19- 2' /1.1' 45 5aIIe as above I

I I I I ':6-24 I I I I

I I'r I I I'!oJ

I I I I
146 24 46-48' 31-33- 2' /1.1' 60 Sue as above, brown to dark brown

27-29

3B3D.KJF

i ENGINEERS, INC. I TEST BORING LOG I Sheet 3 of 6

IProject Location: Alcan Site • 828005 SAMPLER Ground Water Depth Date
E. Rochester, N. Y. Type: Split S~n Depth Date

Client: Alcan HaIIIIE!r: 140 I s. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc. IBori~ Location:
Foreman: Brian Waters Grou Elevation:
OBG Geologist: Paul Gottler 8" d,Q. ~ ... ~e'5

Dates: Started: 10/9/90 Ended: 10/10/90

I SaJlple
~

StratWl Field Testing R
SaIIIple Change Equi pIIIe1lt M

Depth BIOMs Penetr/ "N" Description 6eneral Installed Sp k
No Depth /6" Recovry Value Descript pH Cond IN.) s·

31

I I I
132 117 32-24' 17-19- 2' /1.3' 44 Moist ClAY with olive green silt to 32.8'

I
I I , I

Salle as above, daMp sand with organics I I I I
25-31 I I I II I

33 I I I

I I I I

I I

I
I

1
34 18 34-36' 44-39- 2' /1' 74 Salle as above

I I I I
I I I 35-37 I I I I I

I I I I I I I

1
35 I I I I I II I

I I I I I I I I I !- SiiIIlE! as above to 37. 1' I I I I I I

I 36 191 36-38' I 35-37- 2' /1.1' b2 I I I I
Dall/p, roediWl to tiTlE! brown SAND, SILT and I I

25-29 CLAY to 37.4'

I ! II ~7 I I II j I

)
I \ I I

I I I I I I ! I
I I ! I \ i,

I 38 1201 38-40' I 18-31- I 2' /1. 3' 52 IDry, mediuIQ to fIne SAND, trace light brown I I I I i

!
SlIt, cross bedS, organics 1 I I i i

21-36
I

I I I I
I I I

39

I
1 I I II I I I

I I I I I I I I
I I I I I I II 40 21 40-42' 23-21- 2' /1. 3' 41 Sarae as above I I I I I i I
I I I I \

-I 0' BRIEN & SERE

-I I 120-20 I I

Gd~1--+-----oU
-LJ...1 I I U

) 42 1221 42-44' I 25-27- I 2'/1.1' I 56 ISalle as above

-

-

-

-

-

-

-

-

-

-

-
-

...

-
-



I I

Date

I I

I I
I

I

IGround Water Depth

I

SAMPLER

TEST BORlMi LOG

IIII
I I

I I

0' BRIEN & SERE
ENGINEERS, INC.

'Project Location' Alcan Site I 828005
I E. Rochester, N. Y. IType: Split Spoon I Depth Date
Client: Alcan HallRr: 140 1bs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc. IBori~ Location:
Foreaan: Brian Waters Grou Elevation:
OBG Geologist: Paul Bottler B"d.el. Q .... C.Ie<" C; I Dates: Started: 10/9/90 Ended: 10/10/90

SaMple
v

Stratwa Field Testing R
Sample Change Equipllent •

Depth BlollS Penetr/ "N" Descri pt ion General Installed Sp k
No Depth /'0" Recovry Value Descript pH Cond HNU st

I 47

48 25 48-SO' 23-22- 43 Dry to lIIOist, lledillll to fine, brown to
light brown SAND, laMinations

21-19

49

SO 2'0 SO-52' 21-21- 45 Salle as above

24-40 I
I 51 I I , I I I I I

I , I I I I I

I I I I I I I I I ! I
~

I I I
152 127 52-54' 37-39- Same as above

I
I I I--- I

SO/.4
1

I I
I

I I53 I I I I
! I

I I I I I I i ! I i !
I I I I

! II
I 54 128 54-5'0' I 29-31- % Sarae as above I

I
I I,
I I

65-87 I I ! I
55 I I I i

I I I i !I

I
I
iMoist, laMinated CLAY and SILT to 56.5' I I156 29 56-58' 56-'05- 2' /1.8' 127

Dry, cinnaJlOn-colored, fine SAND with

I I'02-67 cross beds

57

58 30 58-60' 33-30- 2' /1.8' 105 Sa. as above

'09-73

I I I I59 I I
I I I I I I I

\ I I I I
60 31 '00-62' 28-35- 2' /1.4' 72 DilIIp brOMYl to light brown SAND with SILT I

and trace brOMYl clay lilllinations I

I I I I37-39 I
'01 I I I I

-
-

-

-

-

-

-

-
-

-

-

-

-

-

-

- 4B3D.KJF



TEST BORING LOG
Report of Borir,~ No.8-3D

Sheet .J of 6
1 0' BRIEN & SERE

I ENGINEERS, INC.

jProject Location: Alcan Site I 828005
~ E. Rochester, N. Y.

IClierlt: Akan

I SAMPLER
IType: Split Spoorl
Hammer: 140 lbs. Fall: 30·

IGround Water Depth

I Depth
File No.: 3057.032.131

Date
Date

I I
I I

I
I
I
I
I

I I
I I

I I
! I
I I
i i

Ended' 10/10/90
I Bc.ring Location:

Ground Elevation:
I Dates' Started' 10/9/908" d

37-36-

,) I I \ I I

I 72 371 72-74' 70-81- 2'/1.8' 170

I I 89-73

'j ,-cc Ch.. £I ,7{ <:, I I
I I Sallple I

J IStratUII I IField Testing

~ II I Sample I Charlge Equipment I I
Depth I I I Blows IPenetr/ I liN" I Descri pt ion General Installed I I Sp

I No Depth I /6" IRecovry Valuel Descript I pH I Corld HNU s·

1
62 32 62-64' 36-39- 2' /1. 4' 81 Moist, mediUII to fine SAND, SOIBe brotm to

dark brown silt, trace clay to 62.7'
,I 42-50/.4 Damp, brown to light brown SAND laMinated

I I 11
63

wi th brown clay, SOlIE! si It

I

I I I I

I I I I I\64 33 64-66' 33-26- 2' /2' 83 Same as above to 64.3'
~ lllediwa, cinnaJllOn colored SAND, well I I Il 57-51 I so eel to 64.5' l

,.Bc,rir,g Co.: Parratt-Wolff, Iric.
IForeman: Brian Waters

...lOBS Geologist· Paul Gottler

-

o

very ltOist, fine to very firle, brown to II

dark brown SAND arid SILT to 65.5'
f---+--+---+-------~I IDallp, l41ediul8 to fine SAND with trace silt I

lamination

Same as above to 66.8' -------1
f----+---+----+-------f---+-----lIMoist, brown to light brcoWn CLAY with silt

45-52 I 1

1

67.4'
L----+-~--~------f---+--~IMoist,fine, brown SAND with SILT and CLAY I
~ 67 .larnir,atie.r,s

I I I
II.-_--+-+-__+-__-+-__+-~I I

Same as above to 67. l' I
-;--+--+---+----!-------f-----!Mc.ist clav laroir,ations to 67.13'I I 46-62 I IDarop, IarRi nated, rned i um f i rle ci Marnor, "
~--+-~.--~------f---+--~I·SAND with trace SlIt I .

59 I I I
---7-+1__.J....I__--+I__-+_~I I

-j- I I I I I I
1;-.-_-+1-+-1-~If__--!-I__+-~I I
! 70 1361 70-721 1 4~-41- 1 2'/2' 88 I Sallie as above to 70.4'------_1
1~-~l-If_-__+I-_~---+I---If_~IWet,SILT with fine SAND and CLAY, brown- 1

-I 'I I 47-61 1 I lorarlge brOWTI clay larolnatie,r, te. 71. 3' I
12djf----+j---4j---oDamp, SAND, .With trace cinnamon colored I
,! 71 rlledium to fir,e silt larnir,atior,s te. 71. 5'

'-------'---- Wet, SILT WIth fine sarid and clay I

Same as above to 72.3' I
Moist, mediUII to fine SAND to 73' I
Moist SAND with silt, trace clay lamination

-,'1-1 --+-+-1----!I---~I---+_~llfineto very fire irorl stainirlg arid cir,na- I I
\ 73 I! I 1~--+I-_llIOn lallliriations, cross beds I I

~~1381 74-76' I 27-35- I 2' /1' larl Sallie as above to 74.8' I I
!-I_~I~I,--_-+I +-1__~I-~IWet CLAY with breowrl to tan silt to 75' I I

.I, II II II 4b-bl II II II Wet, riled i WI to f i rle, dark broWT' to bre.wr, I I
;.---t-o--+-.---f.---~---+-. ---I. SAND to 75.5' \ 1

., 75 I I 1 I 1 ISaJOe as above, wet CLAY and SILT I 1

;--1--+I--+-'---+-,--I I I I I
-l~ 76-78' I 20-30-l~' /1. 9' I~Wet, loediwn to very fire, bre,wrl cirfTIaroor, 11 I' I I
~ i "--'--HSAND with little silt, trace bre,wr, arid

_1;-.-_77_l....!-l1__i_47

_-

4

_

1

_1 I I'ro". ,,,.'Iy ,",..,", d., I L ..L---..LI_-W
l ~~ I

-I.-I-------- -----.JI

-
-

-



TEST BORING LOG
Report of Borlng No. B-3D

Sheet b e,f b
- I 0' BRIEN & GEREI ENGINEERS, INC.

IProJect Locatlon: Alcan Site # 828005
_ I E. Re,chester, N. Y.

Client: Alcarl

I SAMPLER
IType: Split Spoon
Hammer: 140 lbs. Fall: 30"

IGround Water Deoth
I Depth
File No.: 3057.032.131

Date
Date

Er,ded: 10/1(1/3(1

I
I I

i i
I I
I ! I
i I I
I ,

I
I

I i i

I I I I

I I
I I I
I i I I

I
I I I
I I I
I I I

I I I I
I i I I
I I I
I I I I
I I I I
I I I I
i I I I
i ! I I
I I I I I
I I i

I II I I
i ! I
! i I I I
i I I I II I I

6B3D.KJF

le sllt, t ce cla!as a e,

Same as abe,ve

I Boring Locatlon:
Ground Elevatlon:

f':'J .. d I, Dates: Started: 1(1/3/3(1
v '4 q ..... geC.5

H

I

I I

72.5- 63.4' Bentonite
C~erlt te, grade

-----------------------------.1

Screer,
2" PVC
Sar,d
Fi r,e Sar,d

I I I I

Boring Co.: Parratt-Wolff, Inc.
Fer~Ban: Brian Waters

IOBG Geologist: Paul Gettler

I 83 I \

HI I i
I I I I I I I
I 84 I I 84-66' \ ------- I ------ I --- I
I I I I I I I
I I I iii I
I I 1 I I I I
j 85 i I I I I I

I I: : I 1---1
I I I I I 1 \
I i \ I

HI I : 1---1
\ I I I I : I

~ I IS
I I I I I 1---1
I i I I I 1---1
I I I I I I I
I I I I I I I
I II I I HI I I I
I I I I I I I
! \ I I I I I

I II I I H
I I ( I I I i
I I I I I I I
I I I I I I I
I I I I I i I

.
I Sample I StratU/ll I . IField Testlng IR I
I Samole Change I Equlpment I ,m
Depth Blows Penetrl II Nil Descr ipt ior, Ger,eral Installed I SP lk I

No Depth Ib" Recovry Value Descript pH Cono HNU st!

I! 78 40 78-80' 24-29- 2' 12' bO Same as above
I I

I I 31-35 I I I I I I I I I

I
/ I \ I I

17'3 I I I I
I I I I II I I I
I I I I I I

I 80 1411 80-82' 12-13- 2' 12' 34 Same as above to 81' I I I

ISame as above laMinated with silt to 81. l' I
21-42 II 81

I
I I I I I

~I I 2' 12' \---a3l Same I22-37- I
I I I I

I 8242 82-84' I be,v 1itt ra , I I I I

-

-

-

-

-

-

-

-

-
-

-

-

-
-

-

-

-



IO'BRIEN &SERE
-- ENGINEERS, INC. TEST BORIN6 LOO

Repol"t of Boring No. B-4D
Sheet I of 6

7 I
I
!
I

I
I \ l
I I I

I

DateISround Water DepthSAMPLERIProject Location: Alcan Site I 828005

I I I I I I
I

8 I
I I

I
I 9

II
I

10 'j 10-12' 6-6-10-12 2'/1.8' 16 Wet ClAY and red/brown brown CLAY lallinated"-

with little white streaks to 11'

SILT with clay lallinations to 11.8'
11 Wet SILT with olive brown clay

12

13

14

I E. Rochester, N. Y. ITYpe: Split Spoon I Depth Date
IClient: Alcan HaJMlIer: 140 1bs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc.

Go .... Cl ,~c- _c, I
Bori~ Location: 30' East south east of B-4S

Foreman: Brian Waters Srou Elevation:
OBS Geologist: Paul Gottler fJI" d:c Dates: Started: 10/18/90 Erlded: 10/19/90

SaJlple v Stratw. Field Testing I:
SaJlIple Change Equipllent

Depth Blows Penetr/ "N" Description General Installed Sp k
No Depth /6" Recovry Value Descript pH Cond HNU Sf

0

I
1

2

3

I
4

I
5 1 5-7' 2' /1.1' --- Dry, wediu. to fine, light brown SAND laM- I,

Iinated with brown brown/red clay, little
silt laMinations to 5.9' I

I
6 Dry, red-brown/brown ClAY with silt, with

II I
fine sand laJIinations

I I

-

-

-

-

-

-

-

-
-

-

-

-

-

-
-

-

15- SaMe as above to 15.5'

- lB4D.KJF



- I
Boring Location: 30' East south east of B-4S
Ground Elevation:

'1' .... c,ecs Dates: Started: 10/18/90 Errded: 10/19/90

Date
Date

Report of Bori ng No. B-4D
Sheet 2 of 6

Ground Water Depth
Depth

File No.: 3057.032.131Fall: 30·

TEST BORING LOO

SAMPLER
Type: Split Spoon
HaldlJ1l!r: 140 lbs.

6"d,C(

I O'BRIEN &SERE
.. I ENGINEERS, INC.

IProject Location: RIcan Site I 828005

I
E. Rochester, N. Y.

.. Client: RIcan

'IBoring Co.: Parratt-Wolff, Inc.
Foreaan: Brian Waters
086 Geologist: Paul Bottler

.. Depth
No Depth

SaIIple

BIOMS
/6"

Penetr/ "N"
Recovry Value

v StratUII Field Testing R
SaIIple Change Equipment 8

Descript ion 6eneral Installed Sp k
Descript pH Cor'" fHj st

16-
Wet SILT "ith CUlY and DRtPSTONE to 16.3'

1---+-+---+---+----+----lWet olive brown clay to 16.6'
Wet red and brown clay lililinations to 16.8'

f---+-+---I----+----+----lWet silt "ith clay as above

.. 17

12

12-8

19

18 4 18-20' 17-11- 2' /2'
1----+-+---+---+----+----lWet, brown red/broMn ClAY to 18.5'

23 1---------------1
l---+-+---+----+----1-----lWet, very fine SIlHD and SILT "ith trace

olive brown clay to 19.35'
1---+-+---+----f----1----iWet, fine, round to sub-rounded PEBBlES

Mith silt and clay, ice rafted debris to
1---+--+---+-----I----I-----l19.£I'

1----------------1
l---+--+---+-----I----l-----lWet, fine, brown to light brc,wn SAND & SILT

20 15 20-22' 7-5-7-8 2'/2'
~--+--+---1----+----+----1WetCLAY and brown-red/brown SILT to 20.7'

-
-
-
..

22 2' /2'

- I 23

i Ii

I \
I I
I I
I I
I I
I I
I I

15 Wet, maroon bro"n CLAY and SILT2' /2'7 24-26' 2-3-12-11

26

24

, 25

8 26-28' 12-11- 2'/2' 26 Same as above to 26.7' I
l---+--+---+-----I----+----lMoist, brOMTl orange/brOMTl SILT arrd ClAY to

15-15 26.8', brown and red clay lililinat ions to
1---+--+---+-----I----I-----l27.5', grading to wet SILT arrd very fine

27 SAND Mith olive clay to 27.8'
l---+---+---+----+----1----iWet SILT arrd very fine SAND

I

-
-
-

-
28

-
-

9 28-30' 11-13- 2'/2' 27 SaMe as above to 29'
:---+--+----+----+------!---!Wet cyclopels SILT and CLAY 6/1"

!-2-9-+-1 14-1) --II~
10 30-32' 10-17- 2' /2'30 33 Same as above to 31'

,'---+--+---+-----I----1----iWet SILT, little fir.e sarrd and olive broMn
16-17 clay-

2B4D.KJF
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I I II I I
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\
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I I 1 !
I I I i

I I 1
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I

I t I I
I I I \

I I I II
I I I I
I I I I
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3B4D.KJF

Report of Borin~ No. 9-4D
Sheet .) of 6

IGround Water Depth Date
Depth Date

File No.: 3057.032.131

I
Boring Location: 30' East south east of B-4S
Ground Elevation:
Dates: Started: 10/18/'30 Ended: W/l'3/'30

I
Stratul/l II Field Testing II R II

SaMple Change Equipment I I II
Description Gerleral Irlstalled I I Sp I lk I

I Descript I pH I Cond IHNU ISfl

I I I I H
I II I I II I
I I I I

TEST BO RIN6 LOG

I SAMPLER
Type: Split Spoon
HalllMer: 14{! lbs. Fall: 30"

Dry, fine to very fine SAND, trace light
brown silt laMinations, trace organics

Dry, light brown to light tan, laminated,
fine to very fine SAND with trace silt

Salle as above grading to llE!diu8 to very
fine sand, la.inations to 33.7'

Dry, browrl and white SAND

Salllple

Blows Iperletr/ I"N" I

I

I 42 16 42-44' 27-19- 2' /1. 9' 46

I 27-28

1

132 11 32-34' 12-18- 2' /2' 41

23-16

33

34 12 34-36' 26-24- 2' / 1. 8' 48

24-41

35

O'BRIEN .\ SERE
.. ENGINEERS, INC.

lproject Location: Alcan Site 1I 828005
E. Rochester, N.Y.

Cl ient: Alcar,-~ --L J- -!

IBorlng Co.: Parratt-Wolff, Inc.
Foreman: Brian Waters
OBS Geologist: Paul Gottler

_I 33-30

I
I

-
-

-
-~~~W

I 1 I I I I
I 1171 I 44 Same as above to 45.6' I

-, Moist, browr,-red CLAY and cinnallOr,-colored,
well-sorted SAND with fine-medium pebblesi

l

!--45---1I,...--I-----+----!-I---il--~1(ice rafted sands supported ir, clay matrix) II

-I II Ii lj lji!MediUII to fine SAND with pebbles arid clay
I to 47.3' . \
I 46 118 46-48' 27-33- I 2' /2' I b6 iWet , brown orarlge bre'Mn fir,e SAND arod SILT I

-

~131 36-38' I 40-33- II 2'/1.'3' I, 6'3 I SaIDe as above to 36.6' I
I I I I I I_\I--~Ii--+-I---+1--'::---+----+-- Wet bre,wr, CLAY to 36. a'

_~
:'')7 I I I 36-37 II ~I Dry, fine to very fine, cirlr,arllOn-colc,red I

. ~ - . -, - SAND wi th trace si 1t as above, letC.ks mas- I
sive but breaks along plares I

I
I 1 I I I I I
1141 38-40' I 36-26- I 2' /1.'3' I Sarne as above to 3'3.5' I

r---+--+----+----+---I--~Moist, bre,wr, to dark bre'wn SILT ar,d CLAY te,1
R~ I

-11-;_3'3_-+--+__+- -----11~ """ os .00,. .ith d'y ,,," to 39. S' I
_I I I I

2'/1.'3' 76 Moist SILT and CLAY as above, with dry, I
f---+--+---+------4---~~ fire to very fine sar,d laminated massive I

~
organiCS layers of dark brown wet silt and
clay I

--+----1----1----.,; I

-



TEST BORING LOO
Report of Boring Nc'. B-4D

Sheet II of &

I~roject Location: Alcan Site I 828005
I E. Rochester, N. Y.

_ ClieT,t: Alcan

I S~R
IjType: Split Spoon
Harl/lU!r: 140 lbs.

IIGroUnd Water Depth Date
Deoth Date

Fall: 30" jFile No.: 3051.032.131

I I I
I I I
I I

I I

I
I

I
I
I
I
\

I
I I

I I
I I

I

I
I I

I I
I
I I

I I
I I
I I
I I
I I
I II I
I I

I

I
I

SaMe as above, large pebbles at 59'

Same as above to 48.2'
Dry, very light to light gray, fine to very
fine SAND, faintly laraiT~ted

I I

1
I

58
1
24 58-&0' 71-70- 2' /1. 2' 146

I I 7&-70

I 59 I I I

I I I I I

I I I I

48 1I9 48-50' 31-27- 2' /2' 53

I I 2&-31

I 49 I I

I I
150 120 SO-52' 22-2&- 2' /2' b3

Boring Co.: Parratt-Wolff, Inc. !Boring Location: 30' East south east of 8-45
Fc~eMan: Brian Waters Grouna Elevation:
aBS Gec,logist: Paul Sottler 8" <.Lq C4""qE'CC; Dates: Started: 10/18/90 ETlded: 10/19/90

_~_...,.-- ~,--;-=..:...;;.>,o...-----'-'-',~->-",--,- ..---__-. .--- -;--{

I I
Sarople I...J I StratllJl I Field TestiT,g R

. . SaMple Change Equipment j I •
IDepth I I I Blows IPeTletr/ I "N" I Description IGeneral I ITlstalled Sp k

-~~~h I /,- r~ry ~ ID.=j~ I fFf1I
_, 11 I I 'I I I I I I I

I I I
I I I

_en 56-58'1 ::-1 ,'/2'~ S... " 'bov., ,. "bb1..

-
-

-
-

I
I

I

I
I
I
I

I
I
I

I
I

I
I
I

I

I
\
I !

- I GO 125 1 &0-&2,1 29-30-1
1

2'/1.9' III 59 II Darnp, JnedlWft to flT,e, broWT/ SAND laraiT,atioT,i I I I
:-ILJ_+1--11

1
---+1---+---1-.--Ito &1.1' I I I I_. I 29-32 11 I IDry, ciTrnaMOTI colored SAND laroiTlatioTls II II I I

- I &1 I T r-----i-I I! I I H I--..l._--'----JI~
I '''D.KJF I



TEST BORING LOG
Report of Borina No. B-4D

Sheet 5 of 6-
-

I O'BRIEN &6ERE
I ENGINEERS, INC.

IProject Location: Alcan Site # 82B005
I . E. Rochester. N. Y.
Client: Mcar,

I SAMPLER
I,Tyoe: Split Spoor,
Harnrner: 140 1bs. Fall: 30"

IGrour~ Water Deoth
I Depth
!File No.: 3057.032.131

Date
Oat<>

I
\
\
I

I I

!
I

\ I

I I

1 I !
I I I

I I I
I \ I
I I I

I I I
I I ,
I I I
I I !
I I I
I I II I
I I I
I I I
i I I
I I I

! I I

I
I
I
I
i
i
I

I
I

Erlced: 1011'31'3(1 I

I Field Testing IR I

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i
i
I
I
I
i
I
i
!
I

Borir,g Locatior,: 30' East south east of B-45
Ground ElevatIon:
Dates: Started: H'/18/'30

Boring Co.: Parratr-Wolff, Inc. I
IFe,re/Bar,: Briar, Waters I
'I OB6 Gee.loglst: Paul Gottler b /' d. r-.,

D ~_ Cf"tjerS!

I 62 12& 62-64' I 31-33- I &5 I I
I I I I 32-34 UI 'I
I I 1 I .

I ;3 , I f i
I I i I I I

I ! I I I!
I I I i I I I

I &3 I I I I I II I ..----+-\---1--';11
I I I I I I I I

1
64 /27 1 64-&6'1 21-25- /2'/1.7'1 51 I Sarne as above, clay laminatior,s with some II

. l .. , l.----=-=.J
1

coarse to f Hie sarld

1
I I I 26-28 I I I

. I I I I I I
! &5 I I 1 I I I I
I I I J I I I I
16& !281 &6-&8'1 23-36-12'/1.7'1~~~:7,very light gray to white fir,e SAND to I
I I I I 3'3-43 I I IMoist. brown to dark brown with red CLAY tol
I I I I I I 167.2" I
I 07 I I I I I [Moist. maSSIve, cc,arse te. ririe SAND I'nth I
I I I I I I Ilal'lir,atlC'Y'S of r,ledlUln te, rir,e llont bre'Wf' !
\ \ I I I I Isar,d - I
I I I I I I I i
I 12'31 68-70' I I 2' / L 5' I Same as above, very r ine sar,d I

I
I \ ! I I I
I I I I ! I

-

-

-

-

-

-
-

-

-
-

-
-
-
-
-
-

I 7: I i I I I I
I I I I I I I I

i
I

i
I
i
I
I
i
I
I

I
I
I
I
I
i
\

I I

I I
I I

5B4D.KJF



TEST BORING LOG
Report of Boring No. B-4D

Sheet 6 of b-
-

I O'BRIEN &GERE
I ENGINEERS, INC.

Ipre'Jed Le,c::atie,r,: Alc::ar, Site II 82B005
I E. Roc::hester, N.Y.
ICller,t: Alc::an

I SAMPLER
IType: Solit Sooon
Halnmer: 140 I bs. Fall: 30"

IGround Water Depth
\ Deoth
IFile No.: 3057.032.131

Date
Date

-
-
-
-
-
-
-
-
-

!
Borirlg Co.: Parratt-Wedff, I riC::. BorirlQ Loc::atle.n: 30' East south east e,f B-45
For~nan: Brian ~aters Grouna Elevation:

1
0BG Gee,le,gist: Paul Ge,ttler 8 If d Dates: Started: 10/18.190 Ended: 1«/19/90

. -'1, G(L\jfCS I

, ,

, I

-
-
-
-
-
-
-

I BE. 1331 85-88' II '5-~1- i 2' /2' I 53 I Same o;S "oe'V2 te, 87.7'
i I I . ~ I I I\ojet , r,leoiUl,l tel fifle ~HND. ti'a:e d,,/
I I i I 32-33 I I I .
I I I I I I I

I \ I I I I I
I I I I I I I
j 3B '13911 88-90' 'I 21-43- I, 2' I L 8' I 89 I Sallie as above to 85.5'
Ir-----4·~·~---__+·---------+I--------II~IWet , c::oarse to medIum SAND with trac::e c::lay
I 1 I I 46-40 I I Iar,d fine pebbles at 89.7'

I 89 I I I I I!
! I' I I I I

I I I I I'i j I I I I

I I I I I I
I I I I I I
I I I I I i
I I I I I I

I I

, I

I
6B4D.KJF !

I



I
I
I

I
i

I
!
I
I
I
I

I I
I !

I

IH
18
Itj

SaMe as above to 10.8'
Moi st broMn to light brown SAND and red
CLAY lallinations to 11.4'
Dry, brown to light brotm SAND and SILT,
little clay la.inations

I I
14 I I I I I

I I I I I15 I

IB5D.KJF
I

10 2 I 10-12' 2-2-1-2 2' 11.6' 3

11

i
12

I I \

13
1 i
I I

O'BRIEN &GERE Report of Borin~ No. B-5D
ENGINEERS, INC. TEST BORING LOO Sheet of 6

IProject Location: Alcan Site • 828005 SAMPLER Ground Water Depth Date
E. Rochester, N. Y. IType: Split Spoon Depth Date

IClient: Alcan Hamller: 140 lbs. Fall: 30· File No.: 3057.032.131

lBoring Co.: Parratt-Wolff, Irc. IBori~ Location: 20' East of 8-55
Foreman: Brian Waters Grou Elevation:
OBG Geologist: Paul Gottler 6 " d''1 Q '" S Dates: Started: 10/11/90 Ended: 10/15/90

Gi'-\ e
Sallple '-.J StratUM Field Testing R

Sallple Change EquipMent
Sp I •

IDepth BIOMs Penetrl "N" Descri pt ion Gerer-al Installed k
No Depth 16" Recovry Value Descript pH Cord HNU Sf

0

1
I I

I I I
') I..

3

4

I I I
I I I I I I I I

I I I I I I
5 1 5-7' 12:-12- 2'/1.6' 24 Dry CLAY laminated with brc~n and red SlIt \ I I I I I I

&.1 ' I I I

I I I 12-12 I I~ mediu. to very fine light bre,w~rown I I I I i I
and SILT, cross bedded

I
I I I I

& I I I I i
I I

\ I I I I I I I!
I 7 \ I I
I I I \

~~ I
_t=d I

-

-

-
-

-

-

-

-

-

-
-
-
-

-
-



2B5D.KJF

ame s above, trace clay, Ilttle crganlcsl

IO'BRIEN &SERE Report of~rin~ ~. B-5D
i ENGINEERS, INC. TEST BORING LOG ee ... 0 0

I
Iproject Location: Alcan Site I 828005 SAMPLER Grourd Water Depth Date

E. Rochester, N.Y. Type: Split Spoon Depth Date
Cl ier,t: Akan Halllller: 140 1bs. Fall: 30" File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc. IBori~ Location: 20' East of B-55
ForeMan: Brian Waters Grou Elevation:
OBG Geologist: Paul Gottler ~" d.c, Ct"'l' pee; Dates: Started: 10/11/90 Ended: 10/15/90

Sample v StratUll Field Testing R

IDepth
Sample Change Equiptlent II

Blows Penetrl "N" Descri pt ion General Installed Sp k
No Depth 10" Recovry Value Descript pH Cond IKJ Sf

I

10

I I
I

II17
I

18 3 18-20' 11-11- 2' 11.7' 27 Wet, brown and red CLAY and SILT grading
to lill!t broMfl to light gray SILT and fine

16-13 SAND with little clay

I 19

20 14 20-22' 13-9- 2' 12' 22 Same as above, laminated
I

I 1:k17 I I I
, I i

21 I

I22 5 22-24' 13-4-4-5 2' 12' 8 Sallie as above to 23.0 '
Damp CLAY and SILT to 23.7' I I I I \

! 24 10 I 24-26' lWet SAND and SILT to 24.&'
Wet CLAY ard SILT to 25'

~
IWet SILT and CLAY, SC'lH! fine sarld with ire,rll

I
lorange staining I

I

26 7 26-28' 18-20- 2' 12' 36 Wet, fire SAND and SILT with trace day to
27'

16-13 Wet, CLAY wi th red and brown si1t and fine
sand lallinations to 27.3'

27
DaJllp, llIl!di WI to very fi TIl! SAND, trace silt,
cross beds, iron stair~

I 28 8 28-30' I 12-13- 2' 12' I 30 Salle as above, dry

I I 17-14 I
I ~9 ji ...

I 30 9 I 30-32' 18-17- ~, I~' ~r I S a I... , ...

LJL--+-+-----', Ij
-12311 Ii

! II 0

-

-
-

-

-

-
-

-

-

-

-
-

-

-

-

-

-

-



I I
I I
j \
I I
I \

I I
I I
I I
! i
i I
I I

I

Date
Date

Report of BorIng No. B-5D
Sheet j of &

IGre,ur,d Water Deoth
I Depth
IFile No.: 3057.032.131

I
I
I

I
organ-I

I
I

I
I
I
I

I

I
!

y

Fall: 30"

Boring Location: 20' East of B-55
GrounB Elevation:
Dates' Started- 10/11/QO

y

TEST BORING LOG

I SAMPLER
IType: Split Spoon
Harnfner: 14(1 1bs.

Same as aDove wIth lncrea;ino e~a~ lamln­
atJor,s, trace c,rgamcs, ;'afted fl'(,e peb­
bles

Dry, fir~ SAND and SILT, trace clay,
ics, rafted pebbles

'I d

Alcan Site # 32B005
E. Rochester, N. Y.

I I I I
I I I I

~E 11-13&-38'1 "E:l-1B- 2'/2' I 35 1~, I'; i "

Boring Co. :Parratt-Wolff, Inc.
ForeMan: BrIan Waters

lOBS Geelo ist· Paul Gettler

IProJect LocatIon:
I
Client: j:llcar,

I I
I 34 \11 34-3&' 18-1&- 2' 12' 3'3

I I I I 23-22
1I -r Ij..s

i
. g ,

P, Cil.(op'51 - I • _I) ..., ct _

I Salllple v IStratum

I
FIeld Test ir,g R

SaMple Chance Equlol6er,t I I III
IDepth ! Blows Perletrl ! uNu Descriptior, I Ger,er-al If,stalled Sp k

I Nol Depth 1&" Recovry IValue Descript pH CNld HNU Sf

I 31 I
I ! I I I I I I

I
1

I I

I 1
I, 32 101 32-34' 25-1'3- 2' 12' 38 Saloe as above, cinnaMon colored to 32.8' I'j Dry, light brown CLAY and SILT to 33' I I I I

I I I I 1'3-18 I I Dr SAND and SILT with trace cla I I I I I I I

I O'BRIEN &GERE
1 ENGINEERS, INC.

I~-+--+---~--+--!
I jj \

-
-

-
-

-

-

-

-

-

-

-
-
-

I I I

33: I I
i I I
! i I
I I I I

40 114 1 40-42' I 24-17- 2'/2' I 41 I SaMe as above, ne, clay to 41. 3'. ,'afted
clast
SaMe with clay lallllf,atlC<f'S

-
-
-
-
-

I I I I I I I

I 117 I 43 I 'Same as above. ere,s; beoded rlltr, fir,e sarlO

21-23

- 3B5D.KJF
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-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

O'BRIEN &SERE

I Report of Borin~ No. B-SD
ENGINEERS, INC. TEST BORIN6 LOO Sheet of G

Iproject Location: Alcan Site • 828005 I SA1'IPLER 6rourd Water Depth Date
I E. Rochester, N. Y. \Type: Spli t Spoon Depth Dah
CI ient: Alcan HaMer: 140 Ibs. Fall: 30· File No.: 3057.032.131

Boring Co.: Parratt-Wolff, Inc. IBori~ Location: 20' East of B-55
Foreman: Brian Waters 6rou Elevation:
086 Geologlst: Paul 60ttler B" d ~Ct. a\.<Qe"

Dates: Started: 10/11/90 Ended: 10/15/S0

SaMple J StratWl Field Testirlg R
Sa.ple Change Equ i PJIerlt •

Depth Blows Penetrl "N" Description 6eneral ITlStalled Sp k
No Depth 16" Recovry Value Descript pH CoTld IW st

47

I

II 48 18 48-50' 11-18- 2'/1.8' 44 Sale as aDove, no clay I
I I I

26-25 I

49 I
50 19 50-52' Sale as above, clay at SO. 9'

I51 I
I I I I

I
\

I I I \ I- I I I I I i
I t'J 20 52-54' I 22-1G- 2' 11. 9' 33 DaMp, fine to very fir~, cinnamon-colored

I I I I I
ij,x i SAND with silt, trace brown clay I

17-23 I I I I I
I I

I 53 I I I I I I I I I
I j I

I I I I I I I i I
I I I I I ! I

I 54 21 54-56' 14-10- 2' 12' 2'3 SaMe as above with floatirlg sar,d clasts I I i I I
In browr, clay arid silt, sand well sorted, I I I \

19-18 iceberg rafted I I I
I

II
55 I I I I I

I I \

I I I I I II I
I 56 22 56-58' 31-32- 2'/1.8' 53 Dallp, llN!dill/l to fir,e SAND and SILT, trace I I I

cinnamon, white and brown clay parallel

I
I

I
\

I 31-36 luinati OTIS I I I
57

I I I, I
I I I

58 23 58-60' 27-21- 2' 12' 49 Sue as above, breaks along horizontal

I
planes

28-32

! 59 I I I I I II
I I I I I

GO 124 GQ--62' 30-30- 2'/1.7' 45 Dry, fine SAND and brown SILT to GO.4' I 1Dry, roediWl, cinnaraon-colored SAND and SILT
15-17 to GO. 8'

Sue as above, trace clay to Gl'
01

Dry, loediUII to very fine SAND and SILT with
trace clay parallel laMinations

4B5D.KJF



_ I 0' BRIEN & SERE
ENGINEERS, INC. TEST BORING LOG

Report of Borjng No. B-5D
Sheet oJ of 6

i 69 I I
- I \ I I

~ 70-72,1

I
I
I
I
i
I I
I I
I I
! I
I I
I :

Date
Date

ISround Water Depth
I Depth

long verti~al burrow at top

I SAMPLER
IType' Split Spoon

SaMe as above wIth brown ~lay dro~lasts

in ~lav and sand to 69.3'
Moist SAND and SILT parallel laminations

I i

}----t- ~_--+-_52_-6_5--+ '1 I3"
D7 II

I I

I I I

1
68 28 68-70' 76-25- 2' /1. 7' 73

I 48-46

IProject Location: Al~an Site i 828005
I E Rochester N Y, . .

IHa~r: !File No.: 3057.032.131Client: Alcan 140 1bs. Fall: 30'

Boring Co.: Parratt-Wolff, Inc. IBorina Location: 20' East of 8-55
Foreman: Brian Waters Sroun Elevation:
OBG Geologist: Paul 60ttler e" d~c, C(l.t.opr

, Dates: Started: 10/11/90 Ended: 10/15190

I SaJlple ...t Stratum Field TestlTlg R

IDepth
SaMple Change Equipllent

Sp 1
•

Blows Penetr/ "N" Des~riptiorl General Installed k
No Depth /6" Recovry Value Des~ript pH Corld HNU Sf

62 25 62-64' 23-19- 2'/1.8' 52 Salle as above to 62. l'
Moist SILT with trace light brown ~lay to

33-42 62.3'
Salle as above wi th dry sand and si It to

63 to 63.6'
SaMe as above with ~ist silt and ~lay to
63.8'
Same as above wi th sand and si It

64 26 64-66' 21-28- 2'/1.6' 61 Sallie as above with brown clay laminations
to 65.1', silt to 65.9'

33-41 Fine, light brown SAND and SILT, tra~e

clay
65

II I
I I I

66 27 66-68' 29-33- 2' /1. 8' 85 Moist, llediUlt to very fine, brown tan SAND I I I I I Iwith parallel silt laminations

-

-

-

-

-

-
-

-

-

-
-
-
-
-
-

I I I I I

72 301 72-74' 36-28- 2' /1. 3' 63

35-36

73

74 31 74-76' 24-38- 2' /1. 4' 91

53-92

75 I I

I I

76 32 76-78' I 78-65- 2'/1.8' 157
\

I I I I 92-97 I I

Damp, roediWl, well sorted, brown to lIght
brown SAND, (~innamon) sar~ quartz ar~ gar­
r.et ri~h

Same as abclve

Same as above, ~ss bedded at 77.1'

I
I I I
I 'II I I

I I
I I

1 I

I !
I I

- 5B5D.KJF
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, !
I

, I
) !
I I

i
! I
I i
I I
I

II
I I I
\ I I
I I! \
\ I I
I I I
I I I
I I I
I I
i I I
! I
I I I
i I
I I I
! \

I I

5B5D.KJF

Date
Date

~ ded j(>1 1" ''3(1

Report of Borlng No. 8-5D
Sheet b of 5

IGrour~ Water Depth
Depth

Fi Ie No.: 3057.032.131Fall: 3(1"

Ben Tl[l Locat ior,: 2(1' East e,f B-55
Grour~ Elevation:
D t s Sta ted iO/l1/'30

TEST BORING LOG

I SAMPLER
lType: Split Spoon
Hamlner: 140 Ibs.

d

77.5-74.5' Bentonite
Cemer,t to grade

8orirlO Co.: Parratt-Wolff, Ir.c.
Foreman: Brlan Waters
OBG G I t PIG ttl

\Project Locatlon: Alcan Site j 828005
I . E. Rochester, N. Y.
ICl ierlt: Alcarl

eo e,gls : au '0 er 6" ,q Ct\(,.Cjeor I
a e : r : ~rl : .J/ iI

I I Sample I v
Stratulol I Field Testirlg : I

IDepth I I "N" \
Sarnple Charloe Ea ui ploerlt I II I Blows !Penetrl Descrl pt ion Gerler-al lrlstalled So k

No Depth 16" Recovry Value Descript pH Cor,d HNU Sf

I 7B .33 7B-BO' 45-41- 2' 12' 11'3 Wet brown CLAY and SILT to 7B.2'
Wet loedium to verr firle, brOMn SAND and

7B-82 SILT with paralle l~ninations

7'3 I I I II I

I 1
I

BO 34 BO-82' 41-45- 2' II. 7' 77 Wet, coarse to very fine SAND laloirlated II I
32-27 I I

I I
Bl I

I I !

I82
1
35

1
82-84' I I 2' 11. B' H Same as abe,ve, with subrour,ded,

I

I
I

faceted, I I I I I
I I I I !

I \ I l~ I
I I fine to medium oebbles

I i ! \ I !
I I i I I I ! I I i i , !

~ I , I

IO'BRIEN &GERE
I ENGINEERS, INC.

I a" I , I Ii u.J

I : I i I
i ~t. 10 "11 85-88' I 100;').4 I I Same as abe,ve
I I'"" i I I I

I 84 135I 84-85'! 3'3-3'3- I 2' i 1. '3' I 77 I Same as abo'l!?

I I I ~8-37 I' ! I
I I I I

\'30- 80' Screer,
180- +3' Riser

1
'30- 78' Sand

17B-77.5' Fine sand

I~ II i I I~

I" II I---!--W
i I I I I I I
I 88 II BB-'30' I I HNO sample taken) ~~ ... J \I.( .... .,;"'j I-lfJ I

I----,~j-l· Ql.f~~('" II BottmA of borirlg '30 ft. I
i-!--If--+\--I I I I I

tji I 1 H i
I I I I I I I I
i I I I , I I I
! \ I I I I I !

: I: I I Ii:
! !! 1 1 I! !

I I I I I I I
I I I I I I !
I I I I I I II .

-
-

-
-

-

-
-

-
-
-

-

-
-

-
-

-

-

-

-



B6.KJF

..; II StratUJll 'I . 1

1

Field Testing IIR II
Sample Change EquIpment I I III

Description General I Installed Sp k I
I Descript pH I COTld HNU Isf: \

Bottom of boring 20 ft.

BentOTlite
Cement to grade

7.5-4.5'

Same as above, wet, very fine, brOlfT1 to
gray SAND and SILT

14-16,14-6-5-71 2' /2' ~ SaMe as abc,ve

\ I I \

ScreeT,
Riser
Sand
Fine saT,d

I I

Boring Co.: Parratt-Wolff, Inc.
ForeMan: Brian Waters
OEG Geologist: Paul Gottler 8" d-,q,

16 Wet brc'IfT' red with gray CLAY, larnITIatic'T's
~-~~--~---+----+---4preseTlt, dry layer at 16'

I I
7 I 12-14' 2-2-1-2 I 2' /2' 3

I I

I 12 I 2-4' 5-5-6-8 I 2' /1' 11 Moist, fine, brown-light brown SAND with
SILT

3 4-6' 3-3-4-7 2' /1. 2' 7 Moist, llediu. to very fine, light brcllfTl
SAND with silt laminations

5

I 4 6-8' 6-8-6-8 2' /1. 2' 14 Moist, medium SAND with trace silt, graded
beds create laMinations

Salle as above to 8. 2'
5 \ 8-10' 5-6-4-5 2' /1.9' 10i Moist orange brown CLAY with gray silt

horizoT,s

I 10 16 I 1(1-12' I 2-2-2-1 2' /2' 4 Iwet CLAY with silt as abc've 1aM i Tlat i COT,S

0' BRIEN & SERE Report of Bori ng No. B-6
_ EOOlNEERS, INC. TEST BORINS LOG Sheet I of 1

I
IProjet't Location: AlcaT, Site II 828005 I SAI4'lER ISround Water Depth Date

E. Rochester, N.y.1jType: Split Spoon I Depth Date
ICI ieTlt: Alcan Hawaer: 140 lbs. Fall: 30· Fi Ie No.: 3057.032.131-!- ..L ...J.... --:

I
Boring Location:
Ground Elevation:
Dates: Started: 10/14/90 Ended: 10/14/90

G ,,"-.l.l e ("

_120- 1(1'

1
10- +2'
20- 8'

18- 7 C;'I • ~

_H-+---.......;;:----+--!apprC1xiMately 41111n thick

-I II L Salllple I
IDepth I I II Blows l-pe-r-let-r-/-"r--.N-.-I
I INot Depth /6" Recovry IValuel

-I---+--+---t-----+----I---+---------------+----+------+--+---I--+-I
(I 0-2' 2-3-4-10 2'/1.1'1 7 SOD 10.4' I II

J----+--+---+----+---+-~Moist, SILT and llII!diUII to fine, dark brown
ISAND, trace brown clay I I I I

I I I I
I I \

I I I I
I I I I

I I I

I I I I I
I I I I I
I I I I I

1 I I I I
I I I I I
I I I I I

I 1 I I I
I I I I

I I ! I
I I i I

I II I i; i
I I I !
I I II !
I I I
I 1 I I
I I I !
I! ! .
I I I
I I i

I I I
I I I

I I I
I I I
I I I

I I I I
I I I I

I I I 1
I I
I I

I I
I I

-
-

-

I-

-tij
\ 15 I I-

-



I O'BRIEN &SERE
\ ENGINEERS, INC. TEST BORINS LOG

Report of Boring No. B-1
Sheet 1 of 1

-IProject Location: AlcarJ Site j 828005
I E. Rochester, N.Y.ICli ent· Al carl

SAMPLER

I
Type: Split Spoon

IHallllller: 140 1bs. Fall: 30"

Ground Water Depth
Depth

IF i Ie No.: 'J057 032. 131

Date
Date

IBoring Co.: Parratt-~olff, Inc.
~Foreman: Brian Waters

OBG Geologist: Paul Bottler
I Boring Location:

Ground Elevation:
a",,,,e, I Dates: Started: 10/11/90 Ended: 10/15/'30

-lDepth I I I
j iNo Depth

Sample

Blows
/&"

B" d~C1.

PerJetr/ "N" I
Recovry Value

Sample
Descri ption

StratUII
Change
Gerleral
Descript

Equipment
Irlstalled

Field Testirlg IR
I I 1ft

pH C~~id HNU !~.
o 11 0-2' 2-3-&-& 2'/1.3' '3 SOD ---- 10.4'

I
i-----!__t---f----\----t----jDry, rnediUll-fire, browr..-dark brown SAND toI 1. l'
J---+-+---+----I-----I---IDry, llIediUII, brown and white SAND to 1.3'

2 2-4' &-&-8-7 2'/1.7' 1~ Damp, brown-dark brown SAND with silt
_+---+--+----!----I-----I----I SaJIe as above to 2.&'

I I Damp, brown-tan fir.e SAND, IIilssive to 3.8'
f---+--+----t----t---!-----jMoist, brown, fine SAND with silt and clayI 3 4-&' &-5-2-3 2'/1' 7 Salle as above to 5.2'
)------)--+------!----i---~!__-...,Moist,JlIediu.....very fine, brown-tan SAND-I 5 with silt to 5.8'

B7.KJF

I

I I
I I
I I
I I

I I
I I
I I

('.
I

I

BottOM of boring 18 ft.

Same as above, but wet with brown clay4

Ber,tonite
Cement

2' /1. '3'2-2-2-1&-8'

118-8' Screer, 5.5-2.5'
18-+2' Riser 2.5-grade

_li8-&' Sand
1&-5.5' Fine sand

-\ \ I I I I I
I I I 1 I I I

I I I I I I I

-\ II I I I I
I I I I I 1

1
--1I

I I I I I ..

I Wet, red-red/brown ClAY and SILT to 7.0'
t---+--t----t----t-----;!----lWet, JlediUII, brown SAND to 7.1'
, 5 8-10' 4-3-4-4 2'/2' 7 Wet, red-red/brown a.AY and SILT to 7.4'

-110 IJ IO-J '-1-2-' I "12' H~;e-:~S1d~!#o'~;;h 1m.
~----+Il--J I Iwet, red and olive CLAY with silt to '3.1'

)-_~L...-l!__-_+-----'::...-_+__--il!--~I grades tel wet, olive-gray siltI I I I ..
-\ \7 \ 12-14' I 3-1-2-1 I 2'/2' ~l3 IWet, light browrJ, firle SAND with silt arId

~ I I
-clay to 10.4'

Wet, olive-gray silt to 10.5'

_I a 14-lD' 7-7-4-5 2'/2' I 11 IWet, red-red/bre,wn CLAY, cc1uplets of sar,dI 15 I I : II I land silt to 12.4'

1)--~I-!I---+I-_---~-----~CouDlets of SILT and CLAY to 14.4'
I !'3 I is-l1P I, 2-2-1-2 I 2' /(}' 131

-I I I. I II \ I I I iCouPlets of fir,e SAND ar,d SILT te, 1&.8'

I)-I---4!---I!-------+I-----~I--_I~CouPletsof SILT and CLAY to 18.2'
11Cd 18-J o,1 &-&-7-8 2'/2' I i31

-r--f-j ... I I I /CouPlets of fir,e SAND arid SILT to 20.0'

:--1-----j':-+\-----ij--t-I-H

-~ I I W
-f--H I I H

-t11 I I I~
I I I I 1 I I

-



I II .

I I
I
I
i
!
I

i
I
i
I
I
i
I,
i I

I I
I I

1

Same as above, wet silt with light brown
c:lay laminates, dark mineral horizons

Sand in auger to 13'

I I I I I I I I
I

I II I
20- 10' Sc:reen 7.5- 4.5' Bentorrite
10- +2' Riser 4.5- grade Cement
20- 8' Sar,d B8.KJF
8-7.5' Fine sand

I I
15 8-10' 4-3-3-3 2'/1.6' 6

I I II I \
10 15 i 10-12' 2...-2-2-2 2' /0' I 4

I I I I I I

~7 12-14' 6-5-9-16 2' /2' 15

I I
1
8 14-16' 9-6-7-9 2'/1.9'~ 13

0' BRIEN & GERE Report of Boring No. B-a
ENGINEERS, INC. TEST BORING LOG Sheet 1 of 1

Project Le,c:atior,: Alc:an Site II 828005 SAMPLER Ground Water Depth Date
E. Roc:hester, N. Y. Type: Split Spoon Depth Date

Client: Alc:an HamMer: 140 Ibs. Fall: 30" File Nc•• : 3057.032.131

Boring Co.: Parratt-Wolff, Inc:.

q ......ae, I
Borin3 Loc:ation:

Foreman: Brian Waters Groun Elevation:
OBG GeologIst: Paul Gottler 8" d,C{ Dates: Started: 10/4/90 Ended: 10/5/90

Sample
v i StratulII I IField Testing R

!Depth
Sample Charlge I Equipment I M

Blows Per.etr/ ! "N" Oeseri pt ion Gerleral Installed Sp k
No Depth /6" Recovry IValue Desc:ript pH Cond HNU Sf

0 1 0-2' 2-2-2-3 2' /1.1' 4 SOD 0.4'
Moist, llediWl to fine dark brOlfTl SAND with
silt grading to silt with fine white and
green lilllinations

12 2-4' 3-3-4-5 2' /1' 7 Moist, llediu. to fine, well sorted SAND,

I
lIIassive with organic:s throughout

3 4-6' 4-3-2-4 2' /1. 7' 5 Sarae as above, drier, brown I I I I I II 5 I I I I I I

Wet, med i UIII, brown SAND and broWTI red CLAY,
~ae silt to 13.8'
Wet SILT trac:e fine sand

Same as above with red brown c:lay layers ,

I I
3 c:ouplets observed I

15 I I I I

I 19 j 16-18' i 7-7-9-9\ 2' /2' ~Wet SILT with'day c:ouplets as above, largel
I I I I I I Idropstone at 17' I

illO!18-Z0,18-4-7-81 lul Same as abe,ve with fine pebble, c:ouplets, IIH i i I---H appre'x. 1 C:II apart I

~ 20-22' I I 0 Same as above, inc:reasing day ,

I I I I I U BottOll of boring 20 ft. I
I I I I

I

I
I

\
I
I

-

-

-

- ~ 6-8' 14-3-4-512' /1. 7' t2J Same as above, fine sand

-
-

-

-

-

-

-

-

-

-

-

-

-
-
-



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

....... TEST BORING LOG REPORT OF BORING B-9
O'BRIEN & GERE ENGINEERS. INC. PAGE 10F1

CLIENT: Alcan SAMPLER Split Spoon LOCATION: 3' NW of NE corner of

HAMMER: 140 Ibs. warehouse building

PROJECT LOCATION: Pittsford, NY FALL: 30" START DATE: 8/8191 1130

ANALYTICAL SAMPLES END DATE: 8/8191

FILENO.: 3047.032.131 DEPTH ID* ANALYSIS

LEGEND:

If~ °,ScreenBORING COMPANY: Parratt-Wolff, Inc. Sand Pack Riser

FOREMAN: Barney Waters Pellets

OBG GEOLOGIST: Paul Gottler A'I cJjC(, qu.Q€('"~

STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETRI ·N· SAMPLE DESCRIPTION GENERAL EQUIPMENl
GRADE NO. (FEET) /6" RECOVERY VALUE DESCRIPT INSTALLED HNU

0 1 0-2' 3-7- 2'/2' 17 SOD to 0.3' 0
10-14 Dry, orange-brown, fine SAND to 0.7' /

.......
1 Dry, green and white CLAY and SILT, white

spotted to 0.9'

2 2 2-4' 10-S-6-7 2'/1.7' 14 Same as above, dry, light brown-tan, fine I 0
SAND to 2' i>

3 Same as above, dry to 2.2' SHARP .. ....

Damp, light brown SILT and CLAY to 2.S' CONTACT I·· ...

4 3 4-6' 2-3-3-3 2'/1.S' 6 Damp, red-brown SILT and CLAY, seems to be ... 0..

••••••••••

grading to finer, to 4' ........

5 Moi8l, brown-red brown SILT with clay, silt

- horizons, saturated, gold in color (",4Il.S'),

6 4 6-S' 5-12- 2'/2' 19 very cyclic in appearance, to 6' 1
7-17 Same as above, saturated (1) to 6.2'

7 Saturated (1). subrounded, faceted GRAVEL,

with fine to coarse sand, some silt, trace

8 5 S-10' 12-12- 2'/2' 27 clay to 6.4' IBRD 0
15-12 Same as above, saturated to moi8l, brown-gold

9 SILT and CLAYtoS'

Same as above, saturated, 4 silt laminations

10 6 10-12' 3-4-4-5 2'/1.9' S per spoon, each "'0.1' thick, to 1O' -- 0
Saturated, golden SILT with clay laminations --

II (trace sand, fine gravel at l1.S') to 12' .-
.-

12 7 12-14' 4-3-2-3 2'/2' 5 Same as above. saturated with some very -- 0
fine sand horizons to 14' ..

13 ..
..

14 S 14-16' 5-4-3-3 2'/2' 7 Same as above, saturated to 14.1' .. 0
Saturated, red-red brown CLAY. trace silt ..

15 to 14.4' --
Saturated, gray, fine SAND, welleorted to 16' ..

16 9 16-1S' 6-7-5-4 2'/2' 12 Same as above, saturated with silt and clay, .. 0
all laminated ("'4 cycle8l2'), to lS' --

17 --_.
18 10 1S-20' 3-3-9-11 2'/1.6' 12 Saturated, gray, fine SAND and SILT,laminated .- 0

(Fe orange lamination at bottom of spoon) ..
19 ..

..
20 Bottom of boring 2O'



2 2 2-4' 4-3-3-3 2'/1.7' 6 Sa b d 39'1---1----+----+----+-----+----1 me as a ave, ry to .
Dry, light brown-tan, fine SAND, trace

I--::-+-+----+-----+-----+-----l
1-__3-+_+- +- --+ +-_~siltto4'

. ..'

O'BRIEN & GERE ENGINEERS. INC.

BORING COMPANY: Parratt-Wolff. Inc.
FOREMAN: Barney Waters
OBG GEOLOGIST: Paul Gottler

o

o

o

HNU

l=JScreen
URiler

AELD TESTING

<.,•.

. ".

••••••. ',:

EQUIPMENT
INSTALLED

I·.. ·
I

I·,'··'"

il
Grout
Sand Pack
Pellets

LEGEND:

STRATUM
CHANGE
GENERAL
DESCRIPT

TEST BORING LOG

6" \.e> C,'q,

SAMPLER Split Spoon

HAMMER: 140 Ibs.

FAlL: 30"

ANALYTICAL SAMPLES

DEPTH 10 * ANALYSIS

2'/1'

PENETRI "N" SAMPLE DESCRIPTION
RECOVERY VALUE

4-6-5

BLOWS
/6"

5-7-7-64-6'

0.5-2'

DEPTH
(FEET)

Alcan

3047.032.131

4 3

PROJECT LOCATION: Pittsford, NY

o

FILENO.:

CLIENT:

DEPTH
BELOW
GRADE NO.

-
-
-

-

-

-
-
-

- o

-

14 8 14 16' 10 10 2'/2' 261---+---1-----+--=::--....,.:,:----1--=....:-=----l--=....:~ Moist, brown-light brown, medium SAND to

1-_-=-+---1 -+_1.:...6:..-...:2:..:6=--+- -+__~ 14.6', 4 cycles per spoon

1--1-5-t--+-__-1- --1 t-_~Wet, gold and red-brown SILT and clay, to 16'

1-_1_6+-9----11-16.:..-_1....;8:....'-+-_1...:7_-....:.1.:..3_--+_-=2:....:'1_-I----=-39~ Same as above, wet to 17.3'

1---::::-t--t -+_2_6_-_2_8_+- -t-__--1 Damp, red-brown SILT and CLAY (hardpan)

1-_1_7+_t-__--+ +- +-_--Ito 17.35'

I-_-,--+---+ -+ +- -+__~Moist, red-brown SILT and CLAY to 17.5'

1-_1_8-+_+- +- ----I l----_~Damp, brown SILT and CLAY (hardpan) to

r---:-::-i_-+ +- -I- -+__--1 '7.SS'
1-_1_9-+_+- +- ----I +-_~ Dry, light brown-tan, fine to very fine SAND

to 18'

8 5 8-10' 12-14- 2'/1.7' 27 Same as above, dry, trace fine gravel to 8.3'
1----1----+----+---,---+-----+----1
',-_-=9-+_+- +-_1_3_-_1_0_+- -+__--lDry, brown, round to subround GRAVEL, fine to

I-__I----+ -+ +- -+__--lcoarse SAND, and SILT to 8.5'

1---1--:--+---,-.,--------,-+----+-----+----1Dry, light brown-1Jray brown SILT and very

1-_10-+_6-t_10_-_1_2_'-+-_5-_8_-_6_-_5-+_2_'_/1_....;.8_'-+_14~ fine SAND, trace clay, to 10'

I-__f----+ -+ +- -+__~Same as above, dry, to 10.4', grades to

1-_1_1-t-_+ -1- --1 +-_---lcoarse SAND

I---,--t---:::-i--=----,-,.--+----=-+----,.--.,...-+--,-~ Wet, brown SILT and CLAY to 11 .4'
12 7 12-14' 4-4-6-7 2'11.6' 10 Wet, brown, medium SAND to 12.4'

I---+-+-----+-----+----+-----l
1-_--=-+---1 -+ +- -+__~Wet, gold SILT to 14'

13

-
-
,-
-
-
-
-
-

20 Bottom of boring 18'

..

..

..

o

-
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.. ..... .::: TEST BORING LOG REPORT OF BORING 8-11..

O'BRIEN & GERE ENGINEERS, INC. PAGE 1 OF 1

CLIENT: A/can SAMPLER Split Spoon LOCATION: 18' WNW from NE corner

HAMMER: 140 Ib8. of main building

PROJECT LOCATION: Pittsford, NY FALL: 30" START DATE: 8/8191 1515

ANALYTICAL SAMPLES END DATE: 8/8191 1730

FILENO.: 3047.032.131 DEPTH 10* ANALYSIS
LEGEND: IIGrout D~reen

BORING COMPANY: Parran-Wolff, Inc. Sand Pack Ri.r

FOREMAN: Barney Water8 Pellet8
OBG GEOLOGIST: Paul Gonler 6" d,'Q. q,"",ofl,S

v STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETRf "N" SAMPLE DESCRIPTION GENERAL EQUIPMENT
GRADE NO. (FEel) /8" RECOVERY VALUE DESCRIPT INSTALLED HNU

0 1 0-2' 27-16- 2'/1' 33 Dry, gray GRAVEL and SAND, to 0.5' 0
17-11 Dry, brown and orange-brown, fine SAND, ....

1 parallellamination8, trace 8i1t, to 2' .... ..

2 2 2-4' 7-8-8-10 2'/1.5' 16 Same a8 above, dry, grading common individ- I· .. 0
ual horizon8 '" 1" thick, grade from medium

.. :.: ..
I 3 to very fine SAND ...

i
4 3 4-6' 9-6-4-4 2'10.3' 10 Same 88 above, dry with red, medium, faceted,

I···.····.·:·
Ii 0

8ubround gravel (quartzite)

5

-
6 4 6-8' 4-4-3-2 2'/1.3' 7 Damp, brown-light brown, fine SAND with 1

lOme lilt, trace clay and gravel to 7.5'

7 Saturated, gold SILT, gradee to moist, red

CLAY, trace eilt, gradeeto moist, gold SILT,

8 5 8-10' 5-5-5-4 2'/2' 10 gradee to saturated, brown-light brown CLAY -.. 0
and SILT to 9.4' -..

9 Saturated, gold-light brown SILT and CLAY, --
to 10' -..

10 6 10-12' 3-5-8-11 2'/1.8' 13 Same ae above, saturated -. 0-..
11 -.-.
12 7 12-14' 13-18- 2'/1.9' 37 Same ae above, saturated to 13.4' -- 0

19-22 Damp, red CLAY horizon to 13.5' -..
13 Dry, light brown, fine SAND, trace eiltto 14'

14 8 14-16' 7-10- 2'/1.5' 24 Moist, brown SILT with clay to 15,8' 0
14-17 Moist, light brown, fine SAND, trace

15 eilt and gray clay to 18'

16 9 16-18' 13-13- 2'/2' 28 Same ae above, damp, fine SAND and SILT, BACK 0
15-17 trace gray clay FILLED

17 WITH

CUTTINGS

18 10 18-20' 7-8- 2'11.5' 18 Same ae above, damp with wet CLAY horizon 0
10-13 at 18.7'

19
13-14-

20 11 20-22' 14-17 2'/1.4' 28 Same ae above, damp (no wet horizone) 0
Bottom of boring 22'
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4.5'

7.1'2'/1.3'

2'/1.6'

8-7-3-4

4-5-4-53 4-6'

4 6-8'

. ..,> . .» .'..'.•.... ....•.. TEST BORING LOG REPORT OF BORING B-120

O'BRIEN&. GERE ENGINEERS,INC~' PAGE 1 OF 3
r-=C=-L=-IE-'-N=-T":';:...:....::.:.....;;,.A.,::lc=-a=n:....:S~it..:.e=-#."..8:-:2:-:8-':-0"""05~---.;=---......;..---'---+SAM--P-L-ER-: -S-P-lit-Spoon-------------t LOCATION: 84.5' S of SE

HAMMER: 140 Ibs. comer of J.C. Plastics

FAll: 30" START DATE: 5/27/92
4.25" 1.0. Augers END DATE: 5127/92

S" 0.0. AugersI

PROJECT LOCATION: Linden Ave, Pittsford, NY

FILE NO.: 3057.032

BORING COMPANY: Parran-Wolff, Inc. LEGEND.'Grout ~Screen
FOREMAN: Barney Waters Sand Pack (0.010")
OBG GEOLOGIST: Paul Gonler PVC 2" 1.0. Pellets nRieer
r-----;...=.c:,-------,--'-----'-.------r----+-------------------1r.:ST=RA7.TU=-::..~ FIElD TESTING

DEPTH CHANGE
BElOW DEPTH BLOWS PENETRf "N" SAMPlE DESCRIPTION GENERAL EQUIPMENT

i-=G=RAD.=.=:.=E:+=-=N.=.O.:.j'~(F..:E=E1):..:.!...-+-_.:.:I6=-"_4R..::EC:..=...:0:....:V-=E.:.:R..:.YI_V:..:.Al=U-=E+----------------__r:D.,::E;.:::SC.=..:.:R=-IPT~.:.:.IN:..::,STAlLED;::::....4--'-PIO=-4-:....:H:....:N.:..U--I
o 1 0-2' 2-2-4-7 2'/1.7' 6 Sod 0.2'

Damp, gold tan, medium SAND, ma88ive, lOme Bilt l'1---+-+----+-----+----__\_----1
1-----1--+---+-----+----+----1Dry, gold tan, SAND with Bilt,laminated 1.3'

Damp, brown CLAY and GRAVEL, trace Biltto 1.5'
I---+-+---:--+--~...,...--+----=---\--~
1-_---1---=2=-+---=2;..;-4--....:'-+_1:..:2;..;-_7_-6-_6-+---::;2_'/..:.1.:...5_'-+_---=13--1 Dry, as above, ("'5 lams.JO.1'), fine to

medium sand
1------1--4-----1-----+----+--__1

-
-

-

-

-
-

-

-

-

15

!-_--+--=.8-+-..:.14..:.-....:1..:.6_·-+-7,:..-....:6-:......:..8-....:1:...:1---4--..:2:..../:..:2:-'_1-----=.14..:....jSame as above

(

' .

••••••••'..

.. ,

• ••••••••

/ .. '

.....
.. .

.....

. '.

(breaks along vertical planes)

27 Dry, light brown, medium sand, faintly laminated

2'11.8'

2'/1.6'

16-16

6 10-12' 2-4-4-4

7 12-14' 3-4-4-6

11 20-22' 13-11- 2'/1.7'

10

20

1-_---1---=5-+_8-_1;..;0_'-+........:.4-_2_-_3_-,:..3-+---::;2_'/..:.1;..;.4_'-+_---=5:.... Dry, a8 above ('"20 lams.IO.1')

1-_--+--=-9+...:1..:.6-.....:..:18:-'-+-..:.6-..:.8:...-..:1..:.1_-:.:12=-+_2::.'..:.../.:.:1...:.6_'-+-_..:.1:...:9-jDry,light gray-brown, tan, medium SAND,

1-_--t_-+ +- -+ -+__--1with linle silt and linle clay in lamination

1-_--t_-+ +- -+ -+__--1"'0.01' thick

1-_--t_IO-+_1_8_-2_0_·-+__14_-_1_1_4-_2_·I_l_.8_'-+_..:.25::..:.......j Dry to damp, tan gray, light brown, medium

1-_---1_-+ +---=-14.:...-...:1.=.2_4- -I-_~ SAND, faintly laminated with clay at 18.9'

-
-

-
-

-

-
-

-

-
-



-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

O'BRIEN &GeRE ENGINEEAS,·INC.
> ... TEST BORING LOG REPORT OF BORING B-120

PAGE 20F3

CLIENT: Alcan Site #828005 SAMPLER: Split Spoon LOCATION: 84.5' SofSE

HAMMER: 140 Ib8. corner of J.C. P1a8tic8

PROJECT LOCATION: Linden Ave, Pittsford, NY FALL: 30" START DATE: 6127/92

4.25" 1.0. Auger8 END DATE: 5/27/92

FILENO.: 3057.032 8" 0.0. Auger8

BORING COMPANY: Parratt-Wolff, Inc. LEGEND: ,f'" ~""-fOREMAN: Barney Water8 Sand Pack n (0.010")
OBG GEOLOGIST: Paul Gottler PVC 2" 1.0. Pellet8 Ri_

STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETRI "N" SAMPLE DESCRIPTION GENERAL EQUIPMENl
GRADE NO. (FEET) /6" RECOVERY VALUE DESCRIPT INSTALLED P1D HNU

1/

"

1\
,>

12 22-24' 18-12- 2'/1.5' 26 Same a8 above ,' ..•....14-16 ., ... I.·,·.
I'"
I·,.·

13 24-26' 12-14- 2'/1.9' 29 Same a8 above I···
15-16 .>

25
I""I>

14 26-28' 22-12- 2'/1.8' 28 Same a8 above ..... '.' ..

I·,··"·"· .>.
16-13 1 I'· .,'.,

, > .}
15 28-30' 13-17- 2'/1. 7' 32 Same a8 above I \i

15-17 I ..· >
I

,. I>
30 16 30-32' 18-23- 2'/1.4' 48 Same a8 above li/

I·,,···.·25-27

. ,.. I·,·.'

I 1/17 32-34' 16-14-20 2'/1.6' 34 Same a8 above

I
..,'..

I,'

18 34-36' 13-14- 2'/1.4' 30 Same a8 above 1,/·/·
16-19

35 i
.. ",." ...

19 36-38' 18-16- 2'/1.5' 37 Same a8 above /

21-24
. ,..

I>

••••••••••••
20 38-40' 14-17- 2'/1.7' 36 Same a8 above

19-20

40 21 40-42' 16-19- 2'/1.6' 39 Same a8 above, damp at bottom of 8poon

20-22
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TEST BORING LOG REPORT OF BORING 8-120
O'BRIEN & GERE ENGINEERS, INC.. ...... PAGE 30F3

CLIENT: Alcan Site #828005 SAMPLER: Split Spoon LOCATION: 84.5' SolSE

HAMMER: 140 Ibs. corner 01 J.C. Plastics

PROJECT LOCATION: Linden Ave, Pittsford, NY FALL: 30" START DATE: 5127/92
4.25" 1.0. Augers END DATE: 5127192

FILENO.: 3057.032 S" 0.0. Augers

I BORING COMPANY: Parratt-Wolff, Inc. LEGEND: lit.... 0""-FOREMAN: Barney Waters Sand Pack (0.01")

OBG GEOLOGIST: Paul Gottler PVC 2"'.0. Pellets n Riser
STRATUM AELD TESTING

DEPTH CHANGE
BELOW DEPTH BLOWS PENETRI "N" SAMPLE DESCRIPTION GENERAL EQUIPMENT
GRADE NO. (FEET) /8" RECOVERY VALUE DESCRIPT INSTALLED P1D HNU

22 42-44' 9-13- 2'/1.4' 28 Same as above

15-21 ...
---

23 44-46' 14-17- 2'/1.6' 40 Moist, brown to dark brown, medium SAND, ---
23-24 laminated, increasing moisture at bottom 01 spoon ---

45 ------
24 46--48' 14-23- 2'/1.8' 47 Same, grading to Fe orange, medium sand 47.7' ..-

24-26 Saturated, round-sub round GRAVEL, SAND and ._-
CLAY, Fe rich to 48' ..-- .-.

25 48-50' 13-15- 13-15- 34 Saturated, orange brown medium SAND to 48.5' ._-
19-17 19-17 Saturated. gray, GRAVEL and CLAY to 48.7' ...

Saturated, gray, medium SAND, laminated
_.
..-

50 26 50-52' 17-24- 2'/1.7' 50 As above (gray clay 0.1' thick at lamination "'0.1') 51.2' .-
26-21 ...._._.

27 52-54' 3-3-4-6 2'/1.8' 7 Saturated, gray SAND and SILT,little clay .-
Clay lamination at 53 ft. 53' -_.

28 54-56' 4-3-4-1 2'/1.1' 7 Saturated as above

(Sand running up auger)

55
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TEST BORING LOG REPORT OF BORING 8-13
O'BRIEN & GEREENGINEERS, INC. •..... PAGE 10F1

CLIENT: Alcan Site #828005 SAMPLER: Split Spoon LOCATION: 88' N 120° W from SE

HAMMER: 140 Ibs. comer of Jart office Bldg

PROJECT LOCATION: Linden Ave, Pittsford, NY FALL: 30· START DATE: 512W2

4.25· 1.0. Auger. END DATE: 512W2

FILENO.: 3057.032 8· 0.0. Auger.
BORING COMPANY: Parratt-WoIff, Inc. LEGEND: .Grout ~ Screen
FOREMAN: Barney Waters Sand Pack (0.010·)
OBG GEOLOGIST: Paul Gattler PVC2·I.D. Pellets n Riaer

STRATUM FIELD TESTING
DEPTH CHANGE
BELOW DEPTH BLOWS PENETFlI ·N· SAMPLE DESCRIPTION GENERAL EQUIPMENT
GRADE NO. (FEEl) /6. RECOVERY VALUE DESCRIPT INSTALLED P1D HNU

0 Asphalt with gravel lill to l'

I···········Dry, dark brown, medium SAND to 1.3' ..

I 1-3' 6-4-4-3 2'/1' 8 Dry, orange brown, medium SAND lighter I···••••••.
at bottom of spoon

1.//
I

I

......

3 3-5' 2-2-4-4 2'/1.3' 6 Damp, orange brown, line SAND and SILT
••

coarsening towards bottom of spoon to 4.8'

Laminated medium SAND with trace silt

5 5 5-7' 7-6-6-3 2'/0 12 begins at4.8'

,

7 7-cr 4-2-3-8 2'/1.9' 5 Moist, brown, medium line SAND, trace silt to 7.3'

I Moist, brown-orange brown CLAY, little silt 7.4'

Saturated, medium line SAND, as above to 7.7' I

•••••••

Moist, brown-red brown CLAY and SILT (Iaminat d)

9 9-11' 6-7-14-15 2'/2' 21 As above with olive and red CLAY and medium ./
SAND laminations "'0.2' apart

•••••••••

• ••••

10 ' •..
I·........

- I

II 11-13' 16-16- 2'/1.6' 37 Saturated to moist, as above with Fe orange ..-
21-16 sand horizons at 12.8' and 13', trace lim ...

sub-rounded gravel
I

....
I.·.······

'<
...

I•••••••••.

13 13-15' 8-9-9-10 2'/1.6' 18 Saturated, gold SILT interlaminated with red, ... .....
brown clay ........... ....

i)Water producing silt layers ",0.4' apart
....... ... ......

IS IS 15-17' 10-8- 2'/1.7' 19 As above with line gravel to 15.8'
.. ) ...

11-16 and medium Fe rich gneiss at 16.7' ...... ••••••••
....

orange red, Fe staining at 16.2-16.7' ) ...
<....

17 17-19' 20-19- 2'/2' 37 Saturated, as above to 17.2'
... ...1//......

18-19 Saturated, brown SILT with black brown .... I·
organic spots I· .... I...

I19 19-21' 14-13-9 1.5'/1.1' 22 Saturated SILT, as above with some medium .... ...
gravel

20
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Appendix E

In Situ Permeability Test Logs

~~~ O'BRIEN 6 GERE
ENGINEERS, INC.
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IN-SITU PERMEABILITY FIELD LOG (REVISED 5/96)

, : .

-_..-

, . : I

-.....-._._­
~ .. ~-

EVACUATION METHOD: BAILER
PERSONNEL: BOB FORESTI
DATUM USED FOR CALCULATIONS:

TOP OF CASING

, :

, I

. ,-- ~.F----:----·-·· ~~-- -_.-- ----- -_.,. -- -_.. .. --
----:_- ... ---

--::- ..::::-:: ..:;.:..: ====- "==-= ~~ .....

1.8E-07 ft/see
5.5E-06 em/sec

~.

=

I •

, 1

1-

: I •. ' I ., i

2LTo
-----------

Depth
TIME To H-h

STATIC HEAD (H) = 6.83 ft (MIN. ) Water h H-Ho
-------- ------ ----- -----

PIPE RADIUS (r) = 0.083 ft 0.00 21.58 2.25 1
12.00 19.58 4.25 0.56

BOREHOLE RADIUS (R)= 0.34 ft 47.00 19.16 4.67 0.47

EFFECTIVE BOREHOLE RADIUS (Ro)= 0.21 ft 103.00 18.83 5.00 0.40

SCREEN LENGTH (L)= 6.83 ft 153.00 18.08 5.75 0.24
416.00 17.41 6.42 0.09

INITIAL HEAD (Ho)= 2.25 ft 443.00 17.25 6.58 0.05

To (from graph) = 162 min
9720 sec

WELL ~OT. DEPTH = 22.99 ft

HYDRAULIC CONDUCTIVITY

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-1S
DATE: 7/23/86
METHOD USED : BAIL/RECOVERY

~: :7"~-~~: ~::~:~~:I~__-:;;E;--:':fC<'f '-,,'i- 't ',T_",:::-_:"==:i.; -;;~ - ---.= -- - - ---

::=--.-
0.8 ~I~.~ ~-:~L: - :;

0.5

0.3

0.2

K=

-

-

-
-

-
-

-
-
-
-

-
-

-
-

TIME. (MIN.) 1&0 ~o

. , :; ! I :1 ;

zo "fo· ~o 80 .100

r:::I:~!'!II;~'L;=i=:jj;j!jjljJj'j'jl±~!t±H-~''j-'+-'T:¥·...;,,·..:..,;,+·:·~i:.+==1~+·:::h='~!;'r:'+==+:::t~==0.1 o~ , I l i I : I :! i I::! I I I . . : :: '. iI ! ! ~ : .' I ; i :; . I !; :.' Ii'-
-
-
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- IN-SITU PERMEABILITY FIELD LOG (REVISED 5/96)

-
-

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-1S
DATE: 11/6/90
METHOD USED : BAIL/RECOVERY

EVACUATION METHOD: BAILER
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

TOP OF CASING

K=

(To) 0.37

0.3

BOREHOLE RADIUS (R)= 0.34 ft
EFFECTIVE BOREHOLE RADIUS (Ro) 0.21 ft
SCREEN LENGTH (L)= 6.89 ft

Depth
TIME To H-h

(MIN. ) water h H-Ho
------ ------ ----- -----

0.00 16.51 6.48 1
0.16 16.25 6.74 0.93
0.33 16.03 6.96 0.86
0.66 15.89 7.10 0.82
1.00 15.76 7.23 0.79
1.50 15.68 7.31 0.76
2.00 15.59 7.40 0.74
2.50 15.51 7.48 0.72
3.33 15.41 7.58 0.69
5.00 15.31 7.68 0.66
7.00 15.23 7.76 0.64

10.00 15.11 7.88 0.60
30.00 14.44 8.55 0.41
60.00 13.95 9.04 0.27
80.00 13.56 9.43 0.16

57 min
3420 sec

6.48 ft

22.99 ft

10.00 ft

0.083 ft

r A 2 In(L/RJ
----------- = 5.1E-07 ft/sec

2LTo1.6E-05 em/sec

TIME (Mt.,"T... ')

WELL TOT. DEPTH =

HYDRAULIC CONDUCTIVITY

INITIAL HEAD (Ho)=

STATIC HEAD (H) =

PIPE RADIUS (r) =

To (from graph) =

1.0
0.9

0.7

o.e
0.5

-

-

-

-

-
-

-
-

-
-

-

; I ! i 'I.

- 0.2

, : ,

-
I

0.1 , I , ;-

I, ,
. , .

I: I'

I : I '. I

I ; .

, I .

, , .

. ,

I I
; : I .

, .

i •.

-
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IN-SITU PERMEABILITY FIELD LOG-

PROJECT: ALCAN SITE 828005 EVACUATION METHOD: NONE- WELL NUMBER: B-1D PERSONNEL: PAUL GOTTLER
DATE: 11/15/90 DATUM USED FOR CALCULATIONS:
METHOD USED: ENVIROLABS TOP OF CASING- TIME H-h
STATIC HEAD (H) = 8.94 ft (SEC. ) h H-Ho

------- ------- -------- SCREEN RADIUS (r) 0.083 ft= 0 10.68 1.00
1 10.35 0.81

BOREHOLE RADIUS (R)= 0.083 ft 2 9.98 0.60- 3 9.75 0.47
SCREEN LENGTH (L)= 10.0 ft 4 9.58 0.37

5 9.45 0.29- INITIAL HEAD (Ho)= 10.68 ft 6 9.35 0.24
8 9.21 0.16

To (from graph) = 0.07 min 10 9.12 0.10
4.2 sec 15 9.02 0.05- 20 8.98 0.02

WELL TOT. DEPTH = 70.07 ft 30 8.96 0.01
40 8.95 0.01- HYDRAULIC CONDUCTIVITY 100 8.94 0.00

r 4 2 In(L/R)- K= ----------- = 3.9E-04 ft/sec
2LTo 1.2E-02 em/sec

0.3

To) 0.37-
0.2

TlME (i.c3 •s3I

~ _iii m ~ ~
-

~ ~ §

-

, ,
, I

I : I ,
, I : ....... , I

I I
, , .... , ,

I I : ,
I I I

,
: , I I I I , , : ,

I , I I I I i ; I ; I ; I ; I I , I I ! I

I I I I i I I I I I I I I , I ; i i I : I ,
I I i I I ! I ! , I I I I ! I , I ,

I , ! , ,
0.1

1.0
0.9
0.8
0.7

0.6

O.S

-
-

-
-

-

-
-

-
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IN-SITU FIELD PERMEABILITY LOG (REVISED 5/96)

828005 EVACUATION METHOD: BAILER
PERSONNEL: BOB FORESTI
DATUM USED FOR CALCULATIONS:

: BAILER/RECOVERY TOP OF CASING

PROJECT: ALCAN SITE
WELL NUMBER: B-2S
DATE: 7/23/86
METHOD USED-

-

-
-
-
-

Depth
TIME To H-h

STATIC HEAD (H) = 9.14 ft (MIN. ) Water h H-Ho
------ ------ ----- ------

SCREEN RADIUS (r) = 0.083 ft 0.00 17.08 0.90 1.00
3.00 16.41 1.57 0.92

BOREHOLE RADIUS (R)= 0.34 ft 10.00 15.83 2.15 0.84
EFFECTIVE BOREHOLE RADIUS ("0)= 0.•:1111 f1 23 • 00 15.25 2.73 0.77
SCREEN LENGTH (L)= 9.14 ft 38.00 14.75 3.23 0.71

76.00 14.00 3.98 0.61
INITIAL HEAD (Ho)= 1.22 ft 213.0 12.50 5.48 0.42

236.0 12.41 5.57 0.41
To (from graph) 264 .

= ml.n
15840 sec

WELL ':roT. DEPTH = 17.98 ft-
HYDRAULIC CONDUCTIVITY

- r A 2 In (L/It>
K= ----------- = 9.0 E-08 ft/see

2LTo 2.7 E-06 em/sec

-
-
- 0.5

-.......-: --'
~.-::.

- c::: .

-
0.3 -

-
0.2

, . ,
, . , ,

: ,

I I •

,
,I I",

. , .

, ,.

I • i: I I ' : f' . i : -. I , • • I I I'· ; .: I I : ;

-
-

, ; I ; I •. • I . , I i. . I • • I

-
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IN SITU PERMEABILITY FIELD LOG (REVISED 5/96)

H-h
H-Hoh

Depth
TIME To

9.06 ft (MIN.) Water

EVACUATION METHOD: BAILER
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

BAILER/RECOVERY TOP OF CASING

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-2S
DATE: 11/7/90
METHOD USED

STATIC HEAD (H) =

-

-
-

SCREEN RADIUS (r) = 0.083 ft

BOREHOLE RADIUS (R)= 0.34 ft
EAFECTIVE BOREHOLE RADIUS (&0)= 0.21£

SCREEN LENGTH (L)= 9.61 ft

HYDRAULIC CONDUCTIVITY

1.00
0.98
0.96
0.95
0.93
0.93
0.90
0.87
0.81
0.73
0.62
0.40
0.32
0.29

3.08
3.22
3.31
3.37
3.46
3.50
3.69
3.83
4.21
4.67
5.31
6.58
7.03
7.22

14.90
14.76
14.67
14.61
14.52
14.48
14.29
14.15
13.77
13.31
12.67
11.40
10.95
10.76

0.00
0.16
0.33
0.50
0.66
1.00
2.00
3.00
6.00

10.00
20.00
60.00

120
180

14.9 ft

264 min
15840 sec

17.98 ft

=8.7 E-08 ft/sec
2.6 E-06 em/sec

WELL roT. DEPTH =

INITIAL HEAD (Ho)=

To (from graph) =

r"'2 In(L/~

2LTo

0.9
0.8
0.7

0.6

O.S

K=

-
-

-
-

-

-

-

-
-
-

(To) 0.37

0.3

-
-

I I

I !
I I
I I
I I

0.1 --j(;IC)r----:z.z:c(»)-~:;;oa-.,4CC~-SS oo-~--;--:-ciA-""""Cf.Cfo~-,iliOJ;r--:i;;:,G;r----;,.;.z.,,:-;-. ---­
itME (M....) 80

-
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IN-SITU PERMEABILITY TEST FIELD LOGS

= 8.5E-05 ft/sec
2.6E-03 em/sec

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-2D
DATE: 11/13/90
METHOD USED ENVIROLABS

------- ------- -------
1.00
0.79
0.60
0.55
0.52
0.51
0.47
0.43
0.40
0.37
0.27
0.17
0.11
0.09
0.06
0.05

H-h
H-Hoh

8.67
8.17
7.74
7.61
7.55
7.53
7.44
7.34
7.26
7.19
6.97
6.73
6.59
6.53
6.48
6.45

o
1
2
3
4
5
6
8

10
12
20
30
40
60

120
240

TIME
(SEC. )

EVACUATION METHOD: NONE
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIO

TOP OF CASING

0.37 min
22.2 sec

8.39 ft

8.67 ft

6.33 ft

70.27 ft

0.083 ft

0.083 ft

WELL TOT. DEPTH =

HYDRAU~C CONDUCTIVITY

STATIC HEAD (H) =

SCREEN RADIUS (r) =

BOREHOLE RADIUS (R)=

SCREEN LENGTH (L)=

INITIAL HEAD (Ho)=

To (from graph) =

2LTo
K= ------------

-

-
-

-
-
-
-

'8'"10,

-
~ !Ii

- • iiIIIIIv

•9
8 m ~7

8

~
"

,

7 - .~

3

,

, I

I I I

, I
, , I ,

I I ! I I,
I , : J I

, i i I
I

I I ! I

I I i ' I I ; , I I ! I ! ,

I
, I I I I I i ! : i I I I I , I I : ; ,

I.
o.
o.
o.
O.

O.

o.

o.

0.2

(To) 0.3

-
-

-
-
-

-
-
-

-
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IN-SITU FIELD PERMEABILITY FIELD LOG (REVISED 5/96)

-
EVACUATION METHOD: BAILER
PERSONNEL: BOB FORESTI
DATUM USED FOR CALCULATIONS:

: BAILER/RECOVERY TOP OF CASING

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-3S
DATE: 7/23/86
METHOD USED-

-

-
-
-
-

STATIC HEAD (H) =

SCREEN RADIUS (r) =

BOREHOLE RADIUS (R)=
EFFECTIVE BOREHOLE RADIUS
SCREEN LENGTH (L)=

INITIAL HEAD (Ho)=

To (from graph) =

Depth
TIME To H-h

3.83 ft (MIN. ) water h H-Ho
------ ------ ----- ------

0.083 ft 0.0 17.08 0.04 1.00
94.0 16.41 0.2 0.95

0.34 ft 162.0 15.83 0.29 0.91
(Ro)= 0.2lft 1370 • 0 15.25 0.49 0.86

3.83 ft

17.08 ft

2820 min
169200 sec

- WELL TOT. DEPTH = 22.99 ft

HYDRAULIC CONDUCTIVITY

-
-

K= -----------
2LTo

= 1.5 E-08 ft/see
4.7 E-07 em/sec

=
_..-:.~

~ ....:~ _.
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IN-SITU FIELD PERMEABILITY LOG (REVISED 5/96)

1.00
0.99
0.99
0.98
0.97
0.97
0.95
0.94
0.90
0.87
0.84
0.82
0.77
0.73
0.40

H-h
H-Hoh

0.01
0.03
0.05
0.07
0.09
0.11
0.15
0.20
0.30
0.39
0.47
0.54
0.68
0.79
1.77

21.28
21.26
21.24
21.22
21.20
21.18
21.14
21.09
20.99
20.90
20.82
20.75
20.61

20.5
19.52

Depth
To

water

0.00
0.16
0.33
0.50
0.66
1.00
2.00
4.00

10.00
30.00
60.00

120.00
240.00
360.00

1530

0.01 ft

TIME
2.95 ft (MIN. )

21.29 ft

0.083 ft

1770 min
106200 sec

= 1.6E-08 ft/see
4.9E-07 em/sec

EVACUATION METHOD: BAILER
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

: BAILER/RECOVERY TOP OF CASING

WELL TOTAL DEPTH =

HYDRAULIC CONDUCTIVITY

To (from graph) =

INITIAL HEAD (Ho)=

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-3S
DATE: 11/7/90
METHOD USED

STATIC HEAD (H) =

SCREEN RADIUS (r) =

BOREHOLE RADIUS (R) = 0.34 ft
EFFECTIVE BOREHOLE RADIUS (Ra)= 0.21 ft
SCREEN LENGTH (L)= 7.05 ft

2LTo
K= ------------

-

-
-
-
-

-
-

-

-
-
-
-

0.5

(To) 0.37~

0.3 --

--r-. ._==
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IN-SITU PERMEABILITY FIELD LOG

H-h
H-Ho

1.00
0.41
0.35
0.32
0.30
0.27
0.24
0.21
0.19
0.16
0.14
0.12
0.11
0.05
0.04

h

7.87
6.79
6.68
6.62
6.59
6.52
6.47
6.42
6.38
6.32
6.29
6.26
6.23
6.12
6.1

o
1
2
3
4
5
6
8

10
15
20
30
40
70

100

TIME
(SEC. )

EVACUATION METHOD: NONE
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCUIATI

TOP OF CASING

6.03 ft

= 7.6E-05 ft/sec
2.3E-03 cm/sec2LTo

0.9
0.8
0.7

0.6

0.5

0.3

WELL TOT. DEPTH = 83.71 ft

STATIC HEAD (H) =

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-3D
DATE: 11/16/90
MEHTOD USED ENVIROIABS

HYDRAULIC CONDUCTIVITY

To (from graph) = 0.45 min
27 sec

SCREEN RADIUS (r) = 0.083 ft

BOREHOLE RADIUS (R)= 0.083 ft

SCREEN LENGTH (L)= 7.54 ft

INITIAL HEAD (Ho)= 7.87 ft

K= -----------

ITo) 0.37

-

-

-

-

-

-

-

-

-

-
-

-

-
-
-
-

I i
0.2 : I

I I
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IN-SITU PERMEABILITY FIELD LOG

HYDRAULIC CONDUCTIVITY

WELL TOTAL DEPTH = 89.93 ft

To (from graph) = 0.095 min
5.7 sec

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-4D
DATE: 11/16/90
METHOD USED ENVIROLABS

1.00.
0.42
0.19
0.17
0.14
0.12
0.10
0.09
0.08
0.07
0.06
0.04
0.03
0.01

H-h
H-Hoh

10.46
8.47
7.67
7.6
7.5

7.43
7.37
7.32
7.29
7.25
7.21
7.15
7.11
7.05

o
1
2
3
4
5
6
8

10
15
20
30
40
80

------- ------- ---------
TIME

(SEC. )

EVACUATION METHOD: NONE
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS

TOP OF CASING

7.02 ftSTATIC HEAD (H) =

SCREEN RADIUS (r) = 0.083 ft

BOREHOLE RADIUS (R)= 0.083 ft

SCREEN LENGTH (L)= 8.73 ft

INITIAL HEAD (Ho)= 10.46 ft

-
-
-
-

-

-
-

2LTo

,s •

= 3.2E-04 ft/sec
9.8E-03 em/sec

0.9
0.8

0.7

0.6

O.S

I
0.2:

!
i

K= -----------

(To) 0.37

-
-

-
-
-

-
-

-
-

0.1 --:2.r-~..dI-l'-r_-Ce:r--'i':lv.~. _----:~_-;-___:_____;_7_-_:_::_--.:..,;,' --.:....--....:..----
• Q TIME (~.) 16 ib ,c)
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IN-SITU PERMEABILITY FIELD LOG

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-5D
DATE: 11/16/90

STATIC HEAD (H) = 7.61 ft

SCREEN RADIUS (r) = 0.083 ft

BOREHOLE RADIUS (R)= 0.083 ft

SCREEN LENGTH (L)= 8.73 ft

INITIAL HEAD (Ho)= 9.39 ft

To (from graph) = 0.065 min
3.9 sec

WELL TOT. DEPTH = 91.87 ft

-HYDRAULIC CONDUCTIVITY

------- ------- --------

TIME H-h
(SEC.) h H-Ho

1.00
0.80
0.43
0.25
0.17
0.13
0.10
0.08
0.06
0.05
0.04
0.03
0.02

9.39
9.04
8.37
8.06
7.92
7.84
7.79
7.75
7.72
7.7

7.68
7.66
7.64

o
1
2
3
4
5
6
8

10
15
20
30
60

EVACUATION METHOD: NONE
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

TOP OF CASING
ENVIROLABSMETHOD USED

-

-
-

-
-
-
-

-
-
-

K= -----------
2LTo

0.9
0.8
0.7

0.6

O.S

= 4.7E-04 ft/sec
1.4E-02 cm/sec

TIME Cs...} 8

- (To) 0.37

0.3-
i
i- 0.2:

i
i- !
i

0.1
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-
-
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IN-SITU PERMEABILTY FIELD LOG (REVISED 5/96)

-

H-h
H-Ho

1.00
1.00
0.99
0.99
0.98
0.98
0.97
0.95
0.91
0.83
0.74
0.61
0.50
0.43

110 -180 no ,

h

1.75
1.78
1.81
1.84
1.87
1.90
1.98
2.11
2.39
2.94
3.52
4.44
5.23
5.69

19.79
19.76
19.73
19.70
19.67
19.64
19.56
19.43
19.15
18.60
18.02
17.10
16.31
15.85

o SD ..

0.00
0.16
0.33
0.50
0.66
1.00
2.00
4.00

10.00
30.00
60.00

120.00
240.00
360.00

Depth
TIME To

(MIN. ) Water

EVACUATION METHOD: BAILER
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

TOP OF CASING

~lME zeo
( MIN.)

8.67 ft

1. 75 ft

0.083 ft

660 min
39600 sec

21.54 ft

= 3~TE-08 ft/sec
1.1E-06 em/sec

o

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-6
DATE: 11/7/90
METHOD USED : BAIL/RECOVERY

BOREHOLE RADIUS (R) = 0.34 ft
EFFECTIVE BOREHOLE RADIUS (Ra) 0.21 ft
SCREEN LENGTH (L)= 8.67 ft

WELL TOTAL DEPTH =

INITIAL HEAD (Ho)=

STATIC HEAD (H) =

SCREEN RADIUS (r) =

To (from graph) =

HYDRAULIC CONDUCTIVITY

...

- - ~-
9
sa

7

e

S

7

3

,
2

I
I

I

I ; I I ,
I I I , , I

: , , I , , I I

I I I I I , , I
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2LTo
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K= -----------
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-
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IN-SITU PERMEABILTY FIELD LOG (REVISED 5/96)

H-h
H-Ho

1.00
1.00
0.99
0.98
0.98
0.97
0.95
0.93
0.90
0.87
0.83
0.80
0.78
0.78
0.77
0.76
0.75

h

0.25
0.26
0.28
0.30
0.32
0.35
0.40
0.45
0.56
0.65
0.77
0.86
0.90
0.92
0.94
0.98
1.00

19.27
19.26
19.24
19.22
19.20
19.17
19.12
19.07
18.96
18.87
18.75
18.66
18.62
18.60
18.58
18.54
18.52

TIME Depth to
(Min.) water

------- -------- ------- -------

EVACUATION METHOD: BAILER
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

TOP OF CASING

TIME

3.24 ft

/60"

STATIC HEAD (H) =

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-7
DATE: 11/6/90
METHOD USED BAIL/RECOVERY

l1li m ~

~

.

0.1

0.2

0.3

1.0
0.9
0.8
0.7

0.6

0:5

SCREEN RADIUS (r) = 0.083 ft 0.00
0.16

BOREHOLE RADIUS (R) = 0.34 ft 0.33
EFFECTIVE BOREHOLE RADIUS (Ra) = 0.21 ft 0.50
SCREEN LENGTH (L)= 3.24 ft 0.66

1.00
INITIAL HEAD (Ho)= 0.25 ft 1.50

2.00
To (from graph) = 6000 min 3.50

360000 sec 5.00
8.00

WELL TOTAL DEPTH = 19.52 ft 13.00
20.00
40.00

HYDRAULIC CONDUCTIVITY 100.00
1170

r A 2 In(L/~ 1570
K= ----------- = 8.0E-09 ft/sec

2LTo 2.5 E-07 em/sec

•

(To) 0.37

-

-
-

-

-

-

-
-

-
-

-
-

-

-

-
-

-
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IN-SITU PERMEABILITY FIELD LOG (REVISED 5/96)

-
-

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-8
DATE: 11/6/90

IN-SITU PERMEABILITY TEST
FIELD LOG

EVACUATION METHOD: BAILER
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATION:

TOP OF CASING

METHOD USED . BAIL/RECOVERY Depth.- TIME To H-h.

STATIC HEAD (H) = 8.75 ft (MIN. ) Water h H-Ho
-------- ------ ----- -----

- SCREEN RADIUS (r) = 0.083 ft 0.00 20.99 0.95 1.00
0.16 20.98 0.96 1.00

BOREHOLE RADIUS (R)= ·0.34 ft 0.33 20.97 0.97 1.00

- EFFECTIVE BOREHOLE RADIUS (Ro) = 0.211Jt 0.50 20.96 0.98 1.00

SCREEN LENGTH (L)= 8.75 ft 0.66 20.94 1.00 0.99
1.00 20.93 1.01 0.99

INITIAL HEAD (Ho)= 0.95 ft 1.50 20.91 1.03 0.99- 2.00 20.90 1.04 0.99

To (from graph) = 5300 min 3.33 20.87 1.07 0.98
318000 sec 5.00 20.85 1.09 0.98·

- 10.00 20.81 1.13 0.98

WELL TOTAL DEPTH = 21.94 ft 30.00 20.75 1.19 0.97
60.00 20.71 1.23 0.96

- 90.00 20.67 1.27 0.96
150.00 20.6 1.34 0.95

HYDRAULIC CONDUCTIVITY 210.00 20.56 1.38 0.94

- 1000.00 19.69 2.25 0.83

r A 2 In(L/~ 1590.00 19.49 2.45 0.81

K= ----------- = 5.0'E-09 ft/sec
2LTo 1.4 E-07 em/sec-

, .,:

I i

. • I

I ~ I

; I ! '

! : •

: I

I • I t

• I ~

• I

- 'To) 0.37

0.3

-
0.2

- , I

-
0.1

-

-
-
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PROJECT: ALCAN SITE 828005 EVACUATION METHOD: BAILER- WELL NUMBER: B-9 PERSONNEL: MOORE/O'DELL
DATE: 8/10/92 DATUM USED FOR CALCULATIONS:
METHOD USED: BAILER/RECOVERY TOP OF CASING- Depth

TIME To H-h
STATIC HEAD (H) = 9.06 ft (MIN. ) Water h H-Ho- ------ ------ ----- ------
SCREEN RADIUS (r) = 0.083 ft 0.00 19.13 2.41 1.00

0.50 18.27 3.27 0.91- BOREHOLE RADIUS (R)= 0.34 ft 1.00 17.54 4 0.84
1.50 16.75 4.79 0.76

SCREEN LENGTH (L)= 10.00 ft 2.00 15.98 5.56 0.69- 2.50 15.28 6.26 0.62
INITIAL HEAD (Ho)= 19.13 ft 3.00 14.57 6.97 0.55

3.50 13.97 7.57 0.49
To (from graph) = 4.85 min 4.00 13.37 8.17 0.43- 291 sec 4.50 12.86 8.68 0.38

5.00 12.44 9.1 0.34
WELL TOT. DEPTH = 21.54 ft 6.00 11.98 9.56 0.29,

7.00 11.72 9.82 0.26- HYDRAULIC CONDUCTIVITY 9.00 10.91 10.6 0.18
11.00 10.31 11.2 0.12

- r A 2 In (L/R)
K= ----------- = 4.0E-06 ft/sec

2LTo 1.2E-04 cm/sec

-
- 1.0

0.9
0.8- 0.7

0.6

- 0.5

0) 0.37-
0.3

-
0.2

-
-
-

0.1

- -~
~ ~1IiIIll ~

~

~

..
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.
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IN-SITU PERMEABILITY FIELD LOG

-

HYDRAU~IC CONDUCTIVITY

WELL TOT. DEPTH = 70.07 ft

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-12D
DATE: 11/15/90
METHOD USED: AQUASTAR

SCREEN RADIUS (r) = 0.083 ft

BOREHOLE RADIUS (R)= 0.083 ft

SCREEN LENGTH (L)= 10.0 ft

INITIAL HEAD (Ho)= 13.19 ft

To (from graph) = 0.22 min
13 sec

1.00
0.88
0.79
0.70
0.62
0.54
0.47
0.42
0.36
0.27
0.20
0.16
0.13
0.11

H-h
H-Hoh

13.19
13.75
14.16
14.6

14.97
15.32
15.63

15.9
16.16
16.6

16.91
17.1

17.22
17.3

o
2
4
5
7
9

10
12
14
17
21
24
27
31

TIME
(SEC. )

EVACUATION METHOD: NONE
PERSONNEL: PAUL GOTTLER
DATUM USED FOR CALCULATIONS:

TOP OF CASING

17.83 ftSTATIC HEAD (H) =

-

-

-

-

-
-

-

K=-
-

2LTo
= 1.3E-04 ft/sec

3.9E-03 em/sec

-,.---_.........-.,_.~

30010IS;rIM~
(5e~

105

• - m

mm
, , ,, ,,. ,

"
I I , I

I I , ,
, I I . I

I I I' i I
I , I I ."'10.. I.... ,

I

i I I I I I ~ i\:~ ; I II

1.0
0.9
0.8
0.7

0.6

0.5

-
0.1 0

0.2

-

O.~

-

-

-
-

-
-(To) 0.~7
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IN-SITU PERMEABILITY FIELD LOG

PROJECT: ALCAN SITE 828005
WELL NUMBER: B-13
DATE: 8/10/92
METHOD USED : BAIL/RECOVERY

EVACUATION METHOD: BAILER
PERSONNEL: MOORE/O I DELL
DATUM USED FOR CALCULATIONS:

TOP OF CASING

-
-
- STATIC HEAD (H) = 9.64 ft

Depth
TIME· To

(MIN.) water h
H-h
H-Ho

-
-
-
...

•• K=

-

PIPE RADIUS (r) = 0.083 ft 0.00
0.25

BOREHOLE RADIUS (R)= 0.34 ft 0.50
0.75

SCREEN LENGTH (L)= 10.00 ft 1.00
1.50

INITIAL HEAD (Ho)= 14.56 ft 2.00
2.50

To (from graph) = 22 min 3.00
1320 sec 4.00

5.00
WELL TOT. DEPTH = 19.71 ft 7.00

9.00
HYDRAULIC CONDUCTIVITY 12.00

19.00
r A 2 In(L/R) 24.00
----------- = 8.8E-07 ft/sec29.00

2LTo 2.7E-05 em/sec

14.56
14.34
14.23
14.12
14.01
13.83
13.7

13.57
13.45
13.24
13.05
12.79
12.55
12.08
11.75
11.48
11.26

5.15
5.37
5.48
5.59
5.70
5.88
6.01
6.14
6.26
6.47
6.66
6.92
7.16
7.63
7~96

8.23
8.45

0.91
0.87
0.85
0.82
0.80
0.76
0.74
0.71
0.69
0.64
0.61
0.55
0.50
0.41
0.34
0.29
0.24

'~"l) 0.37

- 0.1

-
30.;fO/0

~ ~ m - III
m ~

~

,

, ,
,

, I , I
I I

I I
, I I I i , I
I I I I I I I : ,

I
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1.0
0.9
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0.7

0.8

0.5

0.3
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Appendix F

Ground Water Budget Calculations

~~~ O'BRIEN 6 GERE
ENGI"'IEERS, INC.



-
-
-
-
-

ALCAN ALUMINUM CORPORATION SITE #828005 - GROUND WATER BUDGET CALCULATIONS

I. Inflow Calculations for ShaDow Zone

A. Hydraulic conductivity range: 1.2 x 10-4 to 1.4 X 10-7Cm/sec
B. Geometric mean hydraulic conductivity: K =2.7 x 10-6 cm/sec or 5.7 x 10'2 gpd/ft2 or 7.7 x 10'3 ft/day
C. Year percolation rate: P = 13.335 in/)T or 1.111 ftIyr (based on the Thornwaite - EPA Method presented in USEPA

530/SW-168, October 1975)
D. Area of site: A = 360000 ft2 (based on data collected on 11130/90, Fig. A, attached)
E. Hydraulic gradient: i = 0.002 ft/ft (based on data collected on 11130/90, Fig. A, attached)
F. Length of area of inflow: L = 625 ft (based on measurements from Fig. A, attached)
G. Thickness of shallow zone: b = II ft (based on test boring log data, Appendix C)
H. Porosity: n = 0.45 (based upon Davis and De Wiest, 1966)-

1. Volume ofHorizontal Ground Water Inflow: Qsi = (K)(i)(b)(L)

- K (gpd/ft2) i(ft/ft) b (ft) L (ft) Qsi (gpd)
0.057 0.002 II 625 0.78

- 2. Inflow via Percolation: Ip = (P)(A)(7.48)/(365)

P (ft/yr) A (ft2) 7.48 (glft3) 365 (days) Ip (gpd)
1.111 360000 7.48 365 8196.44-

3. Total Volume of Ground Water Inflow to Shallow Zone: Qtsi = (Qsi) + (Ip)

-
- ll.

Qsi (gpd)
0.78

Outflow Calculations for ShaDow Zone

Ip (gpd)
8196.44

Qtsi (gpd)
8197.22

-
-
-
-
-
-
-

A. Hydraulic conductivity range: 1.2 x 10-4 to 1.4 x 10,7 cm/sec
B. Geometric mean hydraulic conductivity: K =2.7 X 10-6 cm/sec or 5.7 x 10'2 gpd/ft2 or 7.7 x 10'3 ft/day
C. Hydraulic gradient: i = 0.04 ft/ft (based on data collected on 11130/90, Fig. A, attached)
D. Average vertical hydraulic gradient: iv = I ft/ft (based on elevation of water table in and water table encountered

during drilling)
E. Thickness of shallow zone: b = II ft (based on test boring log data, Appendix C)
F. Length of area ofoutflow: in = 950 ft (based on measurements from Fig. A, attached)
G. Porosity: n = 0.45 (based upon Davis and De Wiest, 1966)
H. Average vertical hydraulic conductivity: Kv = 2.7 X 10-8 cm/sec or 0.00057 gpd/ft2

1. Average Horizontal Ground Water Velocity: (Vs) = (Kh)(i)/(n)

Kh (ft/day) i(ft/ft) n (no units) Vs (ft/day)
6.8 x 10'3 0.04 0.45 6.84 x 10'4

2. Volume ofHorizontal Ground Water Outflow: Qso = (K)(i)(b)(1)

Kh (gpd/ft2) in (ft/ft) b (ft) I(ft) Qso (gpd)
0.057 0.04 11 950 23.83

- O'Brien & Gere Engineers, Inc. Page I of3 CMG:bdmldiv8\30S7032\5_rpul8cm8calc.wpd
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ALCAN ALUMINUM CORPORATION SITE #828005 - GROUND WATER BUDGET CALCULATIONS
(continued)

3. Volwne of Vertical Outflow: Qv = (Kv)(i)(A)

Total volwne of Outflow from the Shallow Zone: Qtso = (Qso) + (Qv)

-
-
-

4.

KV (gpd/ft2)
0.00057

Qso (gpd)
23.83

iv (ft/ft)
I

Qv(gpd)
205.2

A(ft2)
360000

Qtso (gpd)
229.03

Qv (gpd)
205.2

- III. Ratio of Total SbaDow Ground Water Inflow to Outflow: (Qtso/Qtsi)(lOO) = %

A. Hydraulic conductivity range: 1.4 x 10-2to 2.3 X 10-3 crn/sec
B. Geometric mean hydraulic conductivity: 5.8 x 10-3 crn/sec or 123.02 gpd/ft2 or 16.44 ft/day
C. Horizontal hydraulic gradient: i = 0.04 ft/ft (based on data collected on 11/30/90, Fig. B, attached)
D. Vertical hydraulic gradient for shallow zone: i = 1.35 ft/ft
E. Aquifer thickness: b - 50 ft (based on test boring log data, Appendix C)
F. Length of area of inflow: I = 625 ft (based on measurements from Fig. 6, attached)
G. Porosity: n = 0.40 (based upon Davis and De Wiest, 1966)

-
-
-

IV.

Qtso (gpd)
229.03

Inflow Calculations for Deep Zone

Qtsi (gpd)
8197.22

Percent
2.8

- 1. Average Ground Water Velocity: V = (K)(i)/(n)

K (ft/day) I (ft/ft) n (no units) V (ft/day)- 16.44 0.04 0.40 1.64

2. Volwne ofHorizontal Ground Water Inflow: Qdi = (K)(i)(b)(1)

- K (gpdlft2) i(ft/ft) b (ft) I (ft) Qdi (gpd)
123.02 0.04 50.00 625 153775

-
-

3. Given Volwne of Vertical Ground Water Inflow from Shallow Zone (see item II, 3 above)

Qv (gpd)
205.2

4. Total Ground Water Inflow to Deep Zone: Qtdi = (Qdi) + (Qv)

-
-
- O'Brien & Gere Engineers. Inc.

Qdi (gpd)
153775

Qv (gpd)
205.2

Page 2 of3

Qtdi (gpd)
153980

CMO:bdmldiv81303703213_'P"\lk:mpc.wpd
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ALCAN ALUMINUM CORPORATION SITE #828005 - GROUND WATER BUDGET CALCULATIONS
(continued)

V. Outflow Calculations for Deep Zone

A. Hydraulic conductivity range: 1.4 x 10.2 to 2.3 x 10') cm/sec
B. Geometric mean hydraulic conductivity: K = 5.8 X 10') cm/sec or 123.02 gpdlft2 or 16.44 ft/day
C. Horizontal hydraulic gradient: i = 0.04 ft/ft (based on data collected on 11/30/90, Fig. B, attached)
D. Aquifer thickness: b = 50 ft (based on test boring log data, Appendix C)
E. Length of area of inflow: I = 625 ft (based on measurements form Fig. B, attached)
F. Porosity: n = 0.40 (based upon Davis and De Wiest, 1966)

1. Volwne of Ground Water Outflow: Qdo = (K)(i)(b)(l)

VI. Ratio of Total Deep Ground Water Inflow to Outflow: (Qtdi)/(Qtdo) = %

-
-
-
-
-
-
-
-
-
-
-

Qtdi (gpd)
153980

i (ftIft)
0.04

Qtdo (gpd)
153775

b ft)
50

Percent
100

I (ft)
625

Qtdo (gpd)
153775

- O'Brien & Gere Engineers. Inc. Page 3 of3 CMO:bdm\div8\30~70)21.'1_rpbl8cmgcalc.wpd
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WATER BUDGET FOR 1 YEAR

VARIABLE SYMBOLS

2.

-
-
-

PRECIPITATION, (IN)
POTENTIAL EVAPOTRANSPIRATON, (IN)
RUNOFF COEFFICIENT
'RUNOFF, (IN)
INFILTRATION, (IN)
ACCUMULATED POT. WATER LOSS, (IN)
STORAGE, (IN)
CHANGE IN STORAGE, (IN)
ACTUAL EVAPOTRANSPIRATION, (IN)
PERCOLATION, (IN)

- PREC
- PE
- CRO
- RO
- I
- NGE
- ST
- DELST
-AE
- PERC

- ALL VALUES ARE IN INCHES

-
WATER BUDGET FOR YEAR= 1

FEBRUARY
1.6 0.00

JANUARY
1.2 0.00

-
-

PREC PE CR

.05

.05

RO

0.06

0.08

INF I-PE

1.12 1.12

1.47 1.47

NGE

0.00

0.00

ST

1. 20

1. 20

DELST

0.00

0.00

AE

0.00

0.00

PERC

1.12

1. 47

- MARCH
3.7 0.02 .05 0.18 3.51 3.49 0.00 1. 20 0.00 0.02 3.49

-
APRIL

1.6 0.97 .05 0.08 1.54 0.57 0.00 1. 20 0.00 0.97 0.57

MAY
6.0 3.02 .05 0.30 5.69 2.67 0.00 1. 20 0.00 3.02 2.67- -----------------------------------------------------------------------------

AUGUST
2.5 4.64

SEPTEMBER
2.8 3.20 2.79 -0.41 -7.29

2.44 -2.21 -6.89 0.00

0.00

0.65

0.001. 78

2.44

4.71

2.79

0.00

0.00

0.00

-0.81

1. 20

0.39

0.39

0.39

0.005.37 0.65

0.97 -4.68 -4.68

0.02

0.01

0.28

0.03

.01

.05

.01

.01

4.71

5.65
JULY

1.0

JUNE
5.7

-
-
-

------------------------------------------------------------------------------
-

OCTOBER
3.1 1.93

NOVEMBER
2.0 0.41

.01

.05

0.03

0.10

3.10 1. 16

1.91 1.50

0.00

0.00

1. 20

1. 20

0.81

0.00

1. 93

0.41

0.36

1. 50

-
DECEMBER

1.6 0.00 .05 0.08 1.50 1.50 0.00 1. 20 0.00 0.00 1. 50

-



-
-
-
-
-
-
-
-
-
-
-
-
-

INITIAL STORAGE
SITE LATITUDE
ROOT DEPTH
HOLDING CAPACITY
DRY SEASON RUNOFF COEFFICIENT
WET SEASON RUNOFF COEFFICIENT
AVERAGE SEASONAL RUNOFF COEFFICIENT
AVERAGE PRECIPITATION
TOTAL PRECIPITATION
TOTAL POT. EVAPOTRANSPIRATION =
TOTAL INFILTRATION =
TOTAL RUNOFF =
TOTAL CHANGE IN STORAGE =
TOTAL ACTUAL EVAPOTRANSPIRATION =
TOTAL PERCOLATION =

1.200 IN
43.000 DEG
10.000 IN
1.440 IN/FT

0.01
0.05
0.03

2.722 IN
32.660 IN
24.556 IN
31. 403 IN

1.257 IN
0.000 IN

18.068 IN
13.335 IN

3.

-
-
-
-
-
-

Note: The water budget calculation follows the Thornwaite - EPA Method
presented in "Use of the Water Balance Method for Predicting
Leachate Generation from Solid Waste Disposal Sites", USEPA 530/SW­
168, October 1975.




