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Cherry Hill, NJ 08034 Associates
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Fax: (856) 616-1874

September 19, 2002 Project No.: 023-6151

NY State Dept. of Environmental Conservation
Division of Environmental Remediation

47-40 21 Street

Long Island City, NY 11101

Attn:  Vadim Brevdo, P.E. - Project Manager

RE: SUBMITTAL OF REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN
QUANTA RESOURCES SITE
LONG ISLAND CITY, QUEENS, NEW YORK

Dear Mr. Brevdo:

On behalf of the Quanta Site Administrative Group (QSAG), Golder Associates Inc. (Golder) is
pleased to submit four copies (one unbound) of the Remedial Investigation/Feasibility Study
Work Plan (RI/FS Work Plan) for the Quanta Resources Site (Site). Copies of the RI/FS Work
Plan have been sent to Mr. Gary Litwin (NYSDOH), Mr. David Harrington, P.E. (NYSDEC), and
Ms. Denise D’Ambrosio, Esq. (NYSDEC) in addition to the others on the distribution below.
This RI/FS Work Plan was prepared in accordance with Section 11.B.1.(a) of the Order on
Consent for the Site (NYSDEC Index No. W2-0915-03-06 for Site No. 2-41-005).

We appreciated the opportunity to meet with NYSDEC on September 5, 2002 to review our
approach for the RI/FS. Your comments during the meeting were helpful. In accordance with
our meeting discussion, this RI/FS Work Plan presents, amongst other things, a detailed scope of
work for Phase | of the Remedial Investigation. As described in the RI/FS Work Plan, the scope
of work for the Phase Il Remedial Investigation will be proposed to NYSDEC as part of the
Phase | Data Summary Report.

In addition, the Sampling and Analysis Plan (SAP), which includes the Quality Assurance Project
Plan (QAPP) is referenced in the RI/FS Work Plan as Appendix D. A delay in the final selection
of an analytical laboratory has caused a corresponding delay in the submission of the SAP/QAPP
as part of this RI/FS Work Plan. Currently, the RI/FS Work Plan includes a Table of Contents of
the SAP/QAPP. The QSAG is in the process of selecting an analytical laboratory and, when
selected, Golder will complete the SAP/QAPP for insertion into the RI/FS Work Plan. A
complete copy of the SAP/QAPP will be submitted to you on or before October 11, 2002.
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Please do not hesitate to contact Pete Zimmermann, the Project Coordinator for QSAG, at (212)
308-3800 should any questions arise from your or your colleagues’ review of this document.

Very truly yours,

GOLDER ASSOCIATES INC.

Randolph S. White, P.E.
Principal
NYS Professional Engineer License Number 062926-1
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1.0 INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) Work Plan has been prepared by Golder
Associates Inc. (Golder) on behalf of the Quanta Site Administrative Group (QSAG). The RI/FS
Work Plan is submitted pursuant to Section II.A, of the Order On Consent (Consent Order)
executed by the New York State Department of Environmental Conservation (NYSDEC),
NYSDEC Index No. W2-0915-03-06. The property located at 37-80 Review Avenue, Long
Island City, New York (the Site), is currently listed in the Registry of Inactive Hazardous Waste
Disposal Sites in New York State as Site Number 2-41-005 with a Classification of “2” pursuant
to ECL 27-1305.

The objectives of this RI/FS are as follows:

o Determine the nature and extent of constituents of potential concern (COPC) and
potential impacts to the public health, welfare, or the environment caused by the release
or potential release of COPC at or from the Site by conducting a Remedial Investigation;
and,

o Determine and evaluate alternatives for remedial action, if any, to prevent, mitigate, or
otherwise respond to or remedy a release or potential release of COPC at or from the Site
by conducting a Feasibility Study.

This RI/FS Work Plan provides the framework for the activities to be conducted as part of the
RI/FS for the Site as required by the Consent Order and includes the following key elements:

e The technical scoping completed for the preparation of the RI/FS Work Plan is presented
in Section 2.0, which includes a description of the Site, its history, previous
investigations and remedial actions completed, and its environmental setting and
conditions;

e A Conceptual Site Model is presented in Section 3.0;

e Preliminary Applicable or Relevant and Appropriate Requirements/New York State
Standards and Guidelines and preliminary Remedial Action Objectives are discussed in
Section 4.0;

e The rationale and specific objectives for the RI/FS are discussed in Section 5.0;

e The Scope of Work for the separate RI/FS Work Plan tasks is presented in Section 6.0;
and,

e A Project Management Plan is presented in Section 7.0, which includes a schedule of the
work to be performed.

Golder Associates
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2.0 SITE DESCRIPTION !

2.1 General Site Description

The Site consists of an approximately 1.8-acre parcel of land at 37-80 Review Avenue, within a
highly industrialized area of Long Island City, Queens, New York. Figure 1 provides the location
of the Site on a USGS quadrangle map, and Figure 2 shows an aerial photographic map (April
1994) showing the Site and surrounding properties. General zoning in this area is commercial

and light industrial.

The Site is bounded on the northeast by Review Avenue and on the southwest by the Southern
Line of the Long Island Railroad (LIRR). On the northwest it is bounded by an alley that runs
from Review Avenue to the LIRR tracks. On the southeast it is bounded by the property
currently owned by Phoenix Beverages (an imported beer distributor). Farther to the northeast,
across Review Avenue, is Calvary Cemetery (Cemetery), which covers roughly 175 acres and
extends approximately 3,000 feet along Review Avenue across from the Site (see Figures 1 and
2). Farther to the northwest, across the alley, is the “North Capasso” property, occupied by three
sister companies, 1) Nanco Contracting, 2) Underground Equipment, and 3) Review Supplies Co.
Farther to the southwest, across the LIRR tracks, is the “South Capasso” property. Newtown

Creek (Creek) lies beyond the South Capasso property farther to the southeast (see Figure 2).

The Site has been vacated and unused for industrial purposes since 1981. Trespassers have been
observed on the Site from time to time over the past few years. On May 24, 2003, the QSAG
completed the construction of a 10 to 12 foot high corrugated steel fence which surrounds the
Site. To date, this security fence has been effective in eliminating use of the Site by trespassers.
Locking gates have been installed to allow access during the RI and other activities. Access will
be provided to NYSDEC with prior notice.

The integrity of the fence will be periodically inspected. Inspections will initially be conducted
on a weekly basis and fence repairs conducted as necessary. Should trespassers attempt to breach
the fence in the future, then reports will be filed with the local Police Department. Inspection
frequencies will be reduced when the QSAG is satisfied that this security system is effective for

eliminating Site trespassing.

! The RI/FS Work Plan necessarily cites environmental data from previous investigations conducted at the Site as part
of the Site description. Although we do not necessarily adopt these findings as reflecting current conditions at the Site,
we find it necessary to refer to the findings in preparing this RI/FS Work Plan.

Golder Associates
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2.2 Site History

2.2.1 Former Operations

According to the available information, the earliest record owner of the Site is American
Agricultural Chemical Company ("American"). American transferred the property to Triplex Oil
Refining Company ("Triplex Oil") in 1931. Triplex Oil operated the property for approximately
40 years. From approximately 1972 to 1980, the facility was operated by several different
owners, including Pentalic Corporation, Sea Lion Corporation, Ag-Met Oil Service, Inc., Hudson
Oil Refining Corp, and Portland Holding Corporation. Quanta Resources, which bought the Site
from Portland Holding Corporation in July 1980, filed for bankruptcy on October 6, 1981, but

still owns the Site.

Sanborn maps (The Sanborn Library, LLC) indicate that historical operations included the
refining of used crank case oil. Quanta Resources’ operations included recycling, processing
and/or storing used and unused oils, solvents and miscellaneous waste materials. The Site was
abandoned in October of 1981 after Quanta Resources filed for bankruptcy. Various waste
materials were left behind in tanks and related structures leading to an initial investigation and
subsequent Removal Action by New York City Department of Environmental Protection
(NYCDEP) beginning in the summer of 1982. Figure 3 shows the layout of the Site prior to the

Removal Action.

Golder Associates
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2.2.2 Remedial Action Completed

After the Site was abandoned, NYCDEP and NYSDEC personnel performed an investigation of
materials left behind in tanks, vessels, building containment areas, and other structures.
Reportedly, the investigations indicated that some of the remaining materials were flammable and
that some contained solvents, PCBs, and heavy metals. As a result, in 1982, the NYCDEP
contracted CH2M Hill, as the oversight engineer, and OH Materials Corp (OHM) as the remedial

contractor to perform a Removal Action.

In total, OHM reported that it removed over 500,000 gallons of liquids and approximately 900
cubic yards of solids (from tanks, containment areas, separators, etc.), portions of which it
reported were impacted with PCBs, chlorinated solvents, heavy metals and/or cyanide. OHM
emphasized that it had searched for hidden or buried storage tanks that had not been previously
discovered by NYCDEP personnel. A magnetometer was used to scan for underground tanks in
suspect on-Site areas. A total of 106 aboveground and underground tanks were evaluated as
described below. Following the removal, transportation, and off-Site disposal of the liquids and
solids, on-Site storage tanks (including aboveground and underground tanks), piping,
containment areas, and buildings were reported by OHM to have been emptied and
decontaminated. A description of the work completed is presented in the report entitled
Engineering Services Report, Quanta Resources Site Cleanup, prepared by CH2M Hill for the
NYCDEP, dated December 29, 1982 and summarized below.

All tanks at the Site, including aboveground and underground tanks, were decontaminated and
were certified as “gas free” by a licensed Marine Chemist from Marine Chemists Inc. of
Hoboken, New Jersey. In addition, the dike areas and separators were decontaminated following
the removal of all aqueous liquids, oils, and accumulated sludge. The cleaning and
decontamination of the Site’s extensive piping network and appurtenances lasted throughout the
duration of the project. The piping was dismantled into workable sections and thoroughly
cleaned with potable water using high pressure water lasers. The cleanup and decontamination of
Building A required the cleaning of the 14 tanks within the building, decontamination of the
walls, floors, and basement areas of the building which had accumulated approximately 3 feet of
aqueous/oil waste and sludge. In addition to the 10 tanks within Building F, the floors and walls

were decontaminated. The other buildings reportedly did not contain liquid waste materials.

Golder Associates
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2.2.3  Previous Investigations Completed

At the conclusion of the Removal Action, OHM conducted an environmental investigation on
behalf of the NYCDEP and installed four on-Site monitoring wells and collected samples of
groundwater, light nonaqueous phase liquid (LNAPL), and composite samples of soil/fill. The
activities conducted and findings of the study are presented in the report entitled Preliminary
Hydrogeologic Assessment, Quanta Resources, New York City, New York, prepared by OHM,
January 7, 1983. The sample collection, handling, and analyses procedures were not well
documented and the sampling locations are not fully known. Consequently, while these data
were useful for scoping the subsequent investigation described below, the OHM data are not
appropriate for use in this Remedial Investigation. Only general observations and some limited
groundwater/LNAPL measurements from the OHM Study are discussed further in this RI/FS
Work Plan.

The firm Lawler, Matusky & Skelly (LMS) conducted a Phase Il Investigation from 1988 through
1990 on behalf of NYSDEC (Engineering Investigations at Inactive Hazardous Waste Site, Phase
Il Investigation, Quanta Resources Site No. 241005, May 1990). LMS reported that the soils,
LNAPL, and groundwater contained constituents similar to those detected by OHM in the
materials removed during the 1982 Removal Action. A summary of the environmental data

collected by LMS is presented in Section 2.4.

2.3 Environmental Setting

2.3.1 Site Description

The Site currently exists on a small, approximately 1.8-acre property located in an old, highly
industrialized section of Long Island City, Queens, New York. Figure 4 depicts the current
condition of the Site. Most of the structures (buildings, tanks, and containment areas) have been
demolished since the Site was abandoned in 1981. The remaining structures on the Site include a
multi-story building that houses several empty tanks, and one aboveground tank containment area
that includes 15 large empty steel aboveground storage tanks (ASTs). During its operation, most
of the Site was reportedly covered by asphalt or concrete, and large portions of the southern area
of the Site have since been covered with a variably thick layer of post-operational fill and debris.
The northern portion of the Site is concurrently covered by asphalt or concrete pavement. A
chain link and corrugated steel fence surrounds much of the Site. Piles of construction debris,
remnants of buildings and steel tanks and boilers, tires, wood pallets, and associated junk, exists

Golder Associates
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in piles at different areas of the Site including within the existing AST containment area and
along the southeast portion of the Site as shown on Figure 4. While these structures and debris
piles limit access to certain portions of the Site, there is sufficient access to initiate the Remedial

Investigation.

Historically, the properties adjacent to the Site, including the area along Newtown Creek, have
been used since the 19" century for a variety of industrial purposes, including coal storage, coal
oil production, petroleum storage and refining, chemical and fertilizer production, fat rendering,
and other types of industry. Diesel and freight trains have traveled the LIRR tracks along the

southeast border of the Site for more than a century.

Newtown Creek is reported to be heavily impacted by historic industrial activities as well as
current industrial loading. NYSDEC has issued four permits for Combined Sewer Overflows into
the creek and five point source permits within a half-mile of the Site. A New York City
Department of Sanitation Report, Comprehensive Solid Waste Management Plan, Chapter 15:
Environmental Review — Review Avenue Site, October 2000 discusses the environmental
condition of Newtown Creek in the vicinity of the Site as follows: “Natural Resources in the
form of benthic invertebrates and fish are quite limited in Newtown Creek. Sediment
contamination and organic loading prevent the development of a healthy benthic community; the
communities present represent the opportunistic species and exhibit low diversity and high
concentrations. Low or non-existent dissolved oxygen, particularly during the summer months,
combined with lack of food sources, make the waterway unsuitable for passage or survival of

most fish species.”

The Solid Waste Management Plan, referenced above, identifies the classification of Newtown
Creek as “Class SD.” According to the New York State Environmental Conservation regulations
(Part 701.14), these waters should be suitable for fish survival only, and that because of natural or
man-made conditions, cannot meet the requirements for primary and secondary contact recreation

and fish propagation.
2.3.2 Site Geology and Hydrogeology

The following presents a summary of the Site geology and hydrogeology. A detailed description

of the Site area geology and hydrogeology is presented in Appendix A.
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The topography and surficial geology in the vicinity of the Site is largely a reflection of man-made
fill (consisting of ash, wood, brick, coal, etc.) that reportedly ranges in thickness from 5 to 19 feet.
Unconsolidated deposits beneath the fill are composed primarily of stratified drift (sand and gravel
deposits) with some till (an unsorted mixture of clay, silt, sand, gravel, cobbles, and boulders).
Underlying these deposits may be proglacial lake deposits consisting of the Gardiners Clay, a
confining unit with an average vertical hydraulic conductivity of about 0.001 ft/day. Bedrock is
estimated to be between 50 and 100 feet below ground surface (bgs) within the Site area and

consists of the Fordham Gneiss.

The Site is located between a local topographic high located northeast of the Site (local
groundwater recharge area) and Newtown Creek (a local groundwater discharge area).
Groundwater flow, in the relatively flat Site area, under natural conditions, would be expected to
flow nearly horizontally south-southwest within the Upper Glacial Aquifer towards Newtown
Creek?. The Upper Glacial Aquifer is anisotropic with the horizontal hydraulic conductivity
estimated to be 10 times greater than the vertical conductivity. Vertical gradients in the vicinity
of the Site are expected to be minimal or upward as a result of the high horizontal hydraulic
conductivity of the Upper Glacier Aquifer and the presence of a groundwater discharge boundary
located approximately 450 feet to the southwest of the Site (Newtown Creek). If vertical
gradients are present, they would be expected to be upward, under natural conditions, particularly
as groundwater approaches its discharge to Newtown Creek. Figure 5 presents a conceptual

hydrogeologic model of the Site.

Public drinking and industrial water supplies for Queens County are supplied primarily by the
New York City reservoir system. The area of Queens County that relies on groundwater as its
source for potable water is located approximately 6 miles southeast of the Site. A regional
groundwater divide is located between the Site and this portion of Queens County. In addition,
according to the 1990 LMS report, only a small number of private wells are permitted by the New
York City Department of Health for nonpotable uses. Therefore, any groundwater impacts at the
Site would be expected to be confined to a thin surficial water bearing unit flowing in a southerly

direction toward Newtown Creek, which would not impact any potable water supplies.

2 The OHM report discussed that the anticipated horizontal groundwater flow direction would be towards the southwest
while the LMS report estimated a groundwater flow direction approximately south. However, these observations were
made using fluid levels from wells containing LNAPL. Groundwater levels from wells not impacted by LNAPL are
needed during the Remedial Investigation to verify the groundwater flow direction.

Golder Associates
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2.3.3  Surface Water Hydrology

The Site lies approximately 40 feet above mean sea level (MSL) with its highest elevation along
Review Avenue. Calvary Cemetery, located northeast of the Site, on the opposite side of Review
Avenue, is locally a topographic high with elevations ranging from approximately 50 to over 70
feet MSL. The area immediately surrounding the Site is relatively flat, having an average
southwesterly gradient of approximately 2.5% towards Newtown Creek. Surface water runoff
will generally follow topographic gradients, which are to the southwest toward Newtown Creek.
Between the Site and Newtown Creek lies the LIRR ROW and industrial properties, which

locally affect surface water drainage. Newtown Creek flows west-northwest into the East River.
2.4 Summary of Existing Environmental Data

This section discusses the existing on-Site environmental data primarily as presented in the LMS
Phase Il Investigation. Only limited information from the Preliminary Hydrogeologic
Assessment (OHM, 1982) and available off-Site data were utilized. The relevant data tables and
figures from the LMS Phase Il Study are presented in Appendix B. A summary of the primary

COPC reported by LMS in environmental media is presented on Figure 7.
2.4.1  Soil/Fill

Previous investigations encountered historic fill material across the Site ranging in thickness from
5 to 19 feet. The historic fill material reportedly consists primarily of cinders, wood, brick, coal,
and coarse to fine grained sediments. In several areas the historic fill is overlain by a layer of
rubble/debris placed subsequent to the termination of historic operations at the Site. Initial
observations have indicated that, other than discrete locations of surface staining, this post-
operational fill does not reflect characteristics representative of a release of hazardous substances.

This observation will be confirmed as part of the Remedial Investigation.

Four surface samples of soil/fill or accumulated solids (SS-1 through SS-4) were collected by
LMS at the approximate locations shown on Figure 7. Sample locations SS-1 and SS-4 were
collected from solids accumulated within AST containment areas that, as LMS indicated, may
have concrete bases and thus not represent actual soil conditions. Sample SS-3 was collected by
LMS off-Site within the LIRR (ROW) materials.
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The only on-Site surface soil/fill sample was collected by LMS at location SS-2 in an unpaved
area of the Site. A summary of the primary COPC reportedly detected in LMS’s samples is
shown on Figure 7. LMS collected sample SS-2 from an area with characteristics differing from
that for samples SS-1 and SS-4:. thus direct comparison and interpretation of the reported
concentrations was not appropriate. However, it is worth noting that the volatile organic
compound (VOC) and semi-volatile organic compound (SVOC) constituents LMS reported in
SS-1 and SS-4 were similar to those it reported in SS-2. These same constituents were also
generally detected by LMS in LNAPL on-Site (see Section 2.4.2). PCBs were not detected by
LMS in SS-1 or in its LNAPL samples, but were detected by LMS in soil collected from SS-2
and SS-4. Given the operational history and time frame for the Site and related potential release
mechanisms for COPC reported by LMS, it is reasonable to conclude that investigation of soil/fill
representative of the historical operation time frame should be sampled at selected locations

across the Site to confirm the presence/absence of these COPC as originally reported by LMS.

Sample SS-3, collected by LMS off-Site within the LIRR ROW, differed from the on-Site
samples by the type and magnitude of constituents reported. VOCs and SVOCs were reported by
LMS in SS-3 at lower concentrations and PCBs were reported by LMS at a much higher
concentration (60 mg/kg). The source(s) of these reported off-Site constituents is (are) unknown.
However, it should be noted that railroad tracks in older industrial areas have been shown to be
commonly contaminated with VOCs, SVOCs, metals and PCBs. Therefore, the detection of
VOCs, SVOCs, and PCBs within the LIRR ROW is not necessarily connected to the Site.

The types and relative concentrations of metals detected in on-Site samples by LMS, while
limited and not directly comparable, were generally similar; again indicating the potential for
occurrence of these COPC across the Site. The sample results at off-Site sample SS-3 were

considerably lower and somewhat disproportionate to the on-Site sample results.

Similar to the conclusion drawn with respect to VOCs, SVOCs and PCBs, the above findings and
the historical use of the Site support the development of a Remedial Investigation scope that will
assess the potential Site-wide distribution of COPC. The Remedial Investigation should also

confirm the presence of historic fill placed at the Site.
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2.4.2 Light Nonaqueous Phase Liquid

To confirm the presence of LNAPL identified during the OHM investigation, LMS installed three
monitoring wells GW-1, GW-2, and GW-3 at the locations shown on Figure 7. While no soil
boring or well construction logs were available, the following construction summary was taken

from the text of the LMS report.

LMS Monitoring Well No.

LMS Measurements GW-1 GW-2 GW-3
Depth of Fill 19 ft. 5 ft. 11 ft.
Bottom Depth of Borehole 39 ft. 29 ft 28 ft.
Evidence of LNAPL in Soil 6ft,24t029ft. P | 14t028 ft. ¥ 14 to 16, 19 to 21 ft.
Bottom of Screen Interval 38 ft. 28 ft. 27 ft.
Top of Screen Interval 28 ft. 18 ft. 17 ft.
Top of LNAPL Layer 14.19 ft. 12.46 ft.
Top of LNAPL/Groundwater 22.61 ft. 21.39 ft. 19.82 ft.
Interface
Apparent LNAPL Thickness ©) Sheen® 7.20 ft. 7.36 ft.

(2) Drilling may have dragged or allowed LNAPL to penetrate depths below groundwater table.

(2) “Apparent” LNAPL thickness (not actual in-situ thickness of saturated/mobile LNAPL fraction) as
reported by LMS.

(3) While no measurable thickness was reported, LMS inferred 2.61 ft. of LNAPL in well GW-1.

Studies conducted subsequent to the LMS Phase Il Investigation (DMJ Associates, October 2000)

identified the LNAPL as consisting of a “weathered, viscous, 10 weight lubricating oil.”

Apparent Thickness

The measurements made by LMS indicate apparent LNAPL thicknesses of approximately 7 feet
in wells GW-2 and GW-3. LMS stated that the measured apparent thickness approximated the
actual thickness due to the observed coarse-grained nature of the sediments. However, grain size
analyses were not performed to quantify the observations. Notably, USEPA states that LNAPL
thickness measured in a monitoring well has been reported to typically exceed the actual LNAPL
saturated formation thickness (i.e., potentially mobile fraction of LNAPL) by a factor of between
approximately 2 and 10 (USEPA, Groundwater Issues, Light Nonaqueous Phase Liquids,
EPA/540/5-95/5000). So while the LMS data indicate the presence of LNAPL, its actual
saturated thickness and volume is in question and should be assessed as part of the Remedial
Investigation. More important than thickness, however, is the mobility, distribution, and
chemical make-up of the LNAPL. These parameters require examination during the Remedial
Investigation in order to assess the potential risks that LNAPL might pose and, thus, the degree to
which LNAPL needs to be addressed.
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Mobility and Distribution

Any potential LNAPL releases to the subsurface at the Site (to the extent that they came from the
Site) are likely to have ended at least 20 years ago as a result of the Removal Action completed
by OHM in 1982 (CH2M Hill, 1982). Eventually, if it has not occurred already, the LNAPL will
cease to move laterally as the resistive forces in the water-wet subsurface soils (within the
saturated zone and capillary fringe) balance the lateral driving forces of the LNAPL lens. In
addition, fluctuations in groundwater elevations will smear LNAPL vertically throughout the
range of hydraulic variation, thus further trapping LNAPL via capillary forces in residual zones
of saturation both above and below the groundwater surface. This, in turn, further decreases
LNAPL mobility and migration potential (USEPA540/5-95-500). When immobile, the residual
LNAPL presents a potential concern only as a source of dissolved groundwater and vapor-phase
constituents. For the biodegradable components of the LNAPL (e.g., VOCs), the dissolved phase
impacts will extend to the point where the rate of dissolution of the LNAPL components
equilibrates with the rate of biodegradation. For the non-biodegradable components (e.g.,
metals), the downgradient extent is determined by the equilibrium between rate of dissolution and
dispersion (Evaluating Hydrocarbon Removal from Source Zones: Tools to Asses Concentration

Reduction, Report sponsored by The American Petroleum Institute, January 2001).

A preliminary assessment of the distribution of LNAPL at the Site has been made based on the
data reported from studies conducted on adjacent properties.®> While LNAPL has been detected in
off-Site monitoring wells installed sidegradient to the reported south to southwest direction of
groundwater flow (i.e., MW-4 on the adjacent west property and MW-8 on the adjacent east
property, as shown on Figure 6), it has not been determined whether or not this off-Site LNAPL
originated from former operations at the Site. Importantly, however, data from three monitoring
wells installed hydraulically downgradient of the Site, i.e., MW-3, MW-3R, and MW-7 (see
Figure 6), indicate that LNAPL has not migrated appreciably downgradient from the Site.
Monitoring well MW-3 (installed by ERM in 1992) and replacement well MW-3R (installed by
Haley and Aldrich in 2000) appear to be located approximately 100 feet (and possibly closer)
from the southern Site boundary. LNAPL has reportedly not been detected in either of these two
monitoring wells. Additionally, the monitoring well data from MW-7 (Haley and Aldrich, 2000
and DMJ Associates, 2000) also did not show the presence of LNAPL. Taken together, the

® Studies conducted on adjacent properties include the following: ERM, 1990; ERM, 1992; Analytical Results
Summary, Haley and Aldrich, Inc. by Chemtech, Project No. L1640LP, 2000; Analytical Results for Triegel and
Associates, Inc. by IGLA Laboratories, project No. 9959, 2000; and Haley and Aldreich Inc., DMJ Data Summaries
(Water Level Elevations, LNAPL Analyses and LNAPL Measurements), Fall 2000.
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available data indicate that the on-Site LNAPL has not migrated far (or possibly not at all) from

the Site towards Newtown Creek.

LNAPL Chemistry

Samples of the LNAPL were collected from monitoring wells GW-2 and GW-3 during the LMS
investigation and were analyzed for VOCs and SVOCs, PCBs, metals, EP toxicity metals, oil and
grease (O&G), and ignitibility. Samples from both the upper and lower portions of the LNAPL

column were collected. A summary of the LMS findings is presented below.

e VOCs - The VOCs detected in the LMS LNAPL samples were similar to those detected
in their soil/fill solids samples (Section 2.4.1) and groundwater samples (Section 2.4.3)
and primarily consisted of benzene, toluene, ethylbenzene, and xylene (BTEX)
compounds with lower concentrations of chlorinated VOCs (1,2-Dichloroethylene (1,2-
DCE), chloroethane, and vinyl chloride). Noticeably absent were trichloroethylene
(TCE) and tetrachloroethylene (PCE) as these compounds were detected by LMS in soil
and are typically encountered in solvent waste materials particularly when potential
biodegradation daughter products are detected (e.g., 1,2-DCE and vinyl chloride).
Moreover, TCE and PCE were also not detected by LMS in the groundwater samples
while (as with the LNAPL) potential biodegradation daughter products were detected.
These findings indicate that either TCE or PCE were not initially present within LNAPL
or that natural biological degradation processes had reduced their concentrations to non-
detectable levels. The Remedial Investigation will confirm the absence/presence of PCE
and TCE and assess natural biotransformations.

e SVOCs - The SVOCs detected by LMS in LNAPL were similar to those reported in
groundwater and consist primarily of PAHSs.

e Inorganics - Several metals were detected in the LMS LNAPL samples and include
aluminum (Al), arsenic (As), barium (Ba), calcium (Ca), chromium (Cr), iron (Fe), lead
(Pb), manganese (Mn), vanadium (Va), and zinc (Zn). The metals having the highest
reported concentrations were Al, Ba, Ca, Fe, and Zn. The EP toxicity test results for As,
Ba, Cr, Pb, and Hg (not detected) were all less than the regulatory limits by at least one
order of magnitude. Cyanide was not detected in any of the LMS LNAPL samples.

e There does not appear to be separate phases of LNAPL as VOCs, SVOCs, and metal
concentrations in the upper LNAPL portion were similar to those detected by LMS in the
lower LNAPL portion. The marginal differences in concentration reported by LMS
between the lower and upper LNAPL portions were likely due to age and weathering
differences, not separate phase materials. In addition, while there were some differences
in the concentrations of VOCs detected by LMS in LNAPL samples from GW-2 and
GW-3, these differences are out-weighed by the similarities, which indicate that the
LNAPL at both locations were similar in nature and were likely from related,
commingled sources.

e PCBs - Low concentrations of PCBs were detected by LMS in the GW-3 LNAPL
sample. PCBs were not detected by LMS in the GW-2 LNAPL sample.
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e Oil and Grease - The oil and grease component of the LNAPL in GW-3 was reported by
LMS to be 30%. The oil and grease analysis was not run for the GW-2 sample due to
laboratory mishandling.

e Ignitibility - All LMS LNAPL samples exhibited a flash point greater than 212°F further
indicating the LNAPL was of similar character.

2.4.3 Groundwater

As discussed previously, LNAPL was detected by LMS in all groundwater wells (reportedly,
GW-1 had a sheen and GW-2 and GW-3 had approximately 7 feet of LNAPL). While it is
assumed that the LMS sampling and laboratory protocols would have attempted to minimize the
impact of LNAPL on the groundwater samples, it is possible that some degree of LNAPL impact
inadvertently occurred. As a result, analytical results reported by LMS may overstate the
concentration of constituents that had actually dissolved in groundwater. Therefore, one of the
objectives of the Remedial Investigation is to install monitoring wells that allow collection of
representative groundwater samples. A brief summary of the groundwater sample analyses
results reported by LMS is provided below. Figure 7 shows the location of the LMS wells and a

summary of the constituents detected by LMS.

e VOCs - Not surprisingly, the VOCs detected by LMS in groundwater were similar to
those detected by LMS in LNAPL and included BTEX compounds and chlorinated
VOCs. The chlorinated VOCs were typical daughter products from biological reductive
dechlorination of PCE, TCE, and 1,1,1-trichloroethane (1,1,1-TCA), which were not
detected by LMS in groundwater nor in LNAPL. As stated in Section 2.4.2, the reported
absence of PCE, TCE, and 1,1,1-TCA is surprising and may indicate they had attenuated
to not detectable levels. In addition, the reported dissolved phase concentrations of
VOCs were several orders of magnitude lower than the concentrations of the same VOCs
measured by LMS in LNAPL samples. This large concentration reduction from LNAPL
to the dissolved phase was likely a result of the low effective solubility of the VOCs held
within the hydrophobic LNAPL and/or the rapid biodegradation of VOCs once they
become bioavailable (dissolved) in groundwater.

e SVOCs - Similar to the LMS LNAPL results, the primary SVOCs detected in
groundwater were PAHs. The potential for LNAPL to have been inadvertedly collected
in the LMS groundwater samples may have contributed to these PAH levels.

e Pesticides/PCBs - Neither pesticides nor PCBs were detected in any of the groundwater
samples.

e Inorganics - The primary metals detected by LMS in groundwater were antimony,
barium, iron, and manganese.
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As stated in the LMS report, the highest concentrations of iron and manganese reported
in the 1990 data occurred in the upgradient well GW-1 indicating a non-Site-specific

source and/or natural conditions. Cyanide was not detected by LMS in any of the
monitoring well samples.
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3.0 CONCEPTUAL SITE MODEL

The Conceptual Site Model (CSM) ties together relevant factors and existing data identified in
Section 2.0. Based on these factors and data, there is a low probability that exposure pathways
extend beyond the Site boundary to any potential receptors. This analysis is the rationale for
conducting the first phase of the Remedial Investigation on the Site. The CSM was prepared in
accordance with NYSDEC guidance and further details this rationale along with the discussion

below.

The entire Site and surrounding properties have been used for a variety of industrial purposes
since the late 19" century. The Site overlies glacial deposits and a mixture of man-made historic
fill (ranging in thickness from 5 to 19 feet). Sands with some limited fine texture deposits
dominate the glacial deposits near the surface at the Site and throughout most of Queens County.
The Jameco gravel unit may be present locally beneath the glacial sand unit. Proglacial lake
deposits consisting of the Gardiners Clay possibly underlie the near surface sands and overlie the
Fordham Gneiss bedrock. Only the near surface glacial deposits are considered in detail in the
CSM because of the limited potential for downward hydraulic gradients that would be predicted,
given the high horizontal hydraulic conductivity and close proximity of the Site to a major
groundwater discharge point, Newtown Creek. Also, there have been no reported observations of

DNAPL at the Site. Newtown Creek is approximately 450 feet southwest of the Site.

As aresult of NYCDEP Removal Action activities at the Site, all primary sources have reportedly
been removed. Secondary sources are primarily limited to the relatively low concentrations of
COPC in oil residuals that are adsorbed to soils/fill and distributed as LNAPL in the vicinity of
the water table across portions of the Site. These secondary sources may pose no significant
threat to human health or ecological receptors based on the lack of exposure points, the lack of
mobility of the secondary sources, and current or anticipated land use. However, additional data
will be collected to characterize potential direct contact exposure scenarios and volatilization
risks from VOC movement into commercial/industrial buildings, as part of the assessment of

future Site use risks. Figure 8 presents a graphical depiction of the CSM.

Groundwater is not known to be used for any purpose in the vicinity of the Site. Based on the
LMS study results, minimal leaching of COPC to groundwater has occurred. In addition, the
extended period that the Site has been inactive has provided a significant time period for natural

attenuation processes to reduce and sequester the potentially mobile chemicals at the Site.
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Considerable natural attenuation is predicted based on the relatively high degradability of the
organic COPC beneath the Site. These factors support the preliminary view that Site-related
COPC are likely limited to the soils and shallow groundwater beneath the Site area and do not

pose a significant threat to off-Site human or ecological receptors.

Off-Site, differential infiltration of water and contaminants from other downgradient sources,
along the rail lines and other properties likely influence off-Site groundwater flow and water
quality. In addition, Newtown Creek has been significantly degraded by many decades of past-
unpermitted discharges upstream and downstream of the Site.  Consequently, further
characterization and assessment of Site-related COPC (horizontally and vertically) is needed to
further confirm the CSM and establish the gradients of decline of COPC concentrations from the

Site prior to undertaking any off-Site assessment.
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4.0 PRELIMINARY ARARS/SCGS AND REMEDIAL ACTION OBJECTIVES

The selection of potential Applicable or Relevant and Appropriate Requirements/New York State
Standards, Criteria and Guidelines (ARARs/SCGs), and criteria To Be Considered (TBCs) for the
Site will be consistent with the requirements of the National Contingency Plan (Section
300.400(g)) and EPA Guidance (CERCLA Compliance with Other Laws Manual: Interim Final,
August 1988). In addition, New York State regulatory guidance such as relevant Technical
Assistance Guidance Memoranda (TAGM - 6NYRR Chapter 1V, Part 375) and the Division of
Water Technical and Operational Guidance Series (TOGs - 6NYRR Chapter 10), will also be
included in the evaluation/selection process. This information will be evaluated in a manner
consistent with the National Contingency Plan (NCP) (Sections 300.400(g) and 300.430(f)) and
relevant USEPA and NYSDEC guidance.

The approach for identifying the potential ARARS/SCGs begins during the Remedial
Investigation. ARARS/SCGs can be categorized as chemical-specific, action-specific, or
location-specific requirements. Chemical-specific ARARs/SCGs are health-based or risk-based
numerical values that may define acceptable exposure levels and be used in establishing
remediation goals. Based on the information available at the Site, potential chemical specific
ARARS/SCGs may include standards developed under the Resource Conservation and Recovery
Act (RCRA), the Clean Water Act, or the Toxic Substances Control Act for the treatment or
disposal of VOCs, SVOCs, PCBs, or metals reportedly found in soils and groundwater.

Location-specific ARARS/SCGs are restrictions based on the concentrations of hazardous
substances or the conduct of activities in a specific area. Potential location-specific requirements
can be established under a number of different environmental statutes, such as RCRA or CWA.
For example, certain limitations on on-Site treatment, storage or disposal may be required under
RCRA or the Hazardous and Solid Waste Amendments (HSWA) may be identified as potential
ARARS/SCGs.

Action-specific ARARS/SCGs are technology- or activity-based requirements or limitations on
actions to be taken with respect to hazardous substances. These requirements are triggered by
particular cleanup activities selected as the remedy. A preliminary list of action-specific
requirements will be developed according to the type of remedial technologies that are evaluated
throughout the RI/FS.
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Because of the iterative nature of the RI/FS process, the identification of ARARS/SCGS, TBCs
and remedial technologies will continue throughout the RI/FS as a better understanding of the
Site conditions, COPC, and potential remedial technologies evolve. Using this approach,
appropriate risk-based remedial action objectives for soils and groundwater at the Site will be

determined.
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5.0 WORK PLAN RATIONALE
51 Remedial Investigation Approach

5.1.1 Phased Approach

The Remedial Investigation will be conducted in a phased manner. The Phase | Remedial
Investigation will initiate the characterization of on-Site conditions and will assess the condition
and availability of off-Site monitoring points for use in the next phase. A review of available off-
Site data will also be conducted during the Phase | Remedial Investigation. The Phase Il
Remedial Investigation will be designed to complete the on-Site characterization as well as assess
off-Site impacts (if any) and potential off-Site exposure pathways indicated by the Phase I results.
The Phase 11 Remedial Investigation will utilize appropriate off-Site data and the sampling of off-
Site monitoring wells. The scope of the Phase || Remedial Investigation will be determined at the

conclusion of the Phase | Remedial Investigation.
5.1.2 Investigation Rationale

A review of historical operations at the Site (see Section 2.2), the Site environmental setting (see
Section 2.3), and the previously reported distribution of COPC at the Site (see Section 2.4) has
been completed as part of the Scope of Work development. This work has indicated the

following general characteristics:

e Asshown on Figure 3, former operations at the Site were complex and crowded onto a
small approximately 1.8-acre property. Numerous tanks, vessels, buildings, separators,
and appurtenances were operated in overlapping areas across the Site.

e COPC at the Site have potentially commingled as a result of past practices as well as
more recent disturbances. Similar constituents occur in all Site media and may have
been dispersed across the Site by former operations and subsequent Site grading
activities;

e Site decontamination/decommissioning activities conducted by OHM on behalf of the
NYCDEP reportedly removed hazardous substances from all operational tanks, vessels,
piping, buildings, etc. In addition, the majority of the Site structures have been removed,
and,

e Historic fill is present across the Site that potentially contains COPC.

Based on the above, the Remedial Investigation will focus on defining the essential characteristics
and extent of the LNAPL mass, which has apparently been detected at the Site, and the COPC in

impacted soil/fill, groundwater, as well as LNAPL at the Site. In all cases, the investigation
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program and subsequent results will be evaluated with respect to relevant current and potential
future exposure pathways. The specific objectives of the work with respect to the foregoing

rationale are provided below.

As a practical matter, it is proposed that the Remedial Investigation should be managed in a Site-
wide manner that encompasses potential operations that may have impacted soil/fill and
groundwater. This Site-wide Remedial Investigation approach is not only necessitated by the
conditions described above, but is consistent with the Site risk management and redevelopment

strategy.
5.2 RI/FS Objectives

This section lists specific objectives of the RI/FS for the Site. The following objectives are based
on the relevant factors associated with the Site conditions, the CSM and preliminary
ARARSs/SCGs presented herein:

e Objective 1: Estimate spatial distribution, mobility, and perform a chemical
characterization of LNAPL.

o Objective 2: Establish concentration distribution and gradient of COPC within soil,
groundwater, and LNAPL along exposure pathways.

e Objective 3: Define important hydrogeologic parameters needed to assess COPC fate
and transport, such as groundwater flow direction and gradients.

o Objective 4: Assess COPC fate and transport based on empirical data and literature.

o Objective 5: Assess potential contributions of COPC from other properties to
groundwater (upgradient, sidegradient and downgradient areas).

e Objective 6: Determine potential exposure pathways and potential receptors to COPC
originating from the Site.

o Objective 7: Evaluate potential threats to human health and the environment.

o Objective 8: Identify a range of remedial alternatives that eliminate the significant
threats to human health and the environment in accordance with 6 NYCRR Part 375-
1.4(b)(1)-(13) and evaluate those remedial alternatives in the context of the Site setting
and redevelopment options.
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6.0 RI/FS TASKS

This section presents the scope of work for the various tasks proposed to complete the RI/FS at
the Site.

6.1 Task 1: Scoping the RI/FS

The scoping process, conducted for the purpose of identifying and defining the specific RI/FS

tasks described below, has been completed and consisted of the following activities:

e Visits to the Site and surrounding areas;

o Review of the Consent Order requirements and relevant State and Federal guidance
documents;

e Compilation of existing studies and information on the Site, adjacent properties and
surrounding area; and,

o Evaluation of the compiled available data.

The information used during the scoping process is referenced throughout this Work Plan and is
listed in Section 8.0.

6.2 Task 2: Citizen Participation Plan

A Citizen Participation (CP) Plan will be followed in accordance with New York Environmental
Conservation Law, hazardous waste site regulations (6 NYCRR Part 375) and Citizen’s
Participation in New York’s Hazardous Waste Site Remediation Program: A Guidebook
(NYSDEC, DER, 1998). The overall objectives of the Citizen Participation Plan, as stated in the
NYSDEC guidebook, are as follows:

o Inform the affected/interested public about the Site, its environmental impacts, and
planned and ongoing actions to investigate or remediate the Site;

o Establish opportunities for the public to provide meaningful input into the Site’s remedial
decision making process; and

o Help to factor the public’s input, as appropriate, into remedial decisions.

The QSAG understands the following actions will be undertaken by NYSDEC during the RI/FS

to meet the requirements of the NYSDEC Citizen Participation Program:
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e Citizen Participation Record This document will list the required CP activities and
identify issues and information that are important to the community. The record will also
help to identify any additional CP activities that might be necessary.

e Contact List This list will include contact information for any residents that are adjacent
to the Site, government officials, local media, businesses, or other groups or
organizations affected by or interested in the Site.

e Document Repository A document repository will be set up in the NYSDEC Region Il
office in Hunter’s Point Plaza in Long Island City. An additional repository will be set
up in a publicly accessible location (such as a library) near the Site.

e Fact Sheet A fact sheet will be prepared and mailed to all parties listed on the Contact
List. The fact sheet will announce the availability of the final draft RI/FS Work Plan and
will provide a brief summary of information and the decision process at various
milestones reached during the project such as at the conclusion of the Remedial
Investigation and during the evaluation and selection of remedial alternatives.

6.3 Task 3: Phase | Environmental Investigation

This section discusses the proposed scope of work for the Phase | Remedial Investigation. As
discussed in Sections 5.1.1 and 6.6, the scope of the Phase Il Remedial Investigation will be
developed at the conclusion of the Phase | Remedial Investigation and will be proposed to
NYSDEC as part of the Phase | Data Summary Report.

6.3.1 Task 3.1: Field Investigation

Field work will be performed in accordance with the requirements and protocols described in the
Health and Safety Plan (HASP) provided in Appendix C. All field sampling and laboratory
analyses will be performed in accordance with the requirements and protocols described in the
Sampling and Analyses Plan (SAP), which includes a Quality Assurance Project Plan (QAPP)
provided in Appendix D.

6.3.1.1 Soil/Fill Investigation
The specific objectives of the soil/fill investigation are:

o Determine the magnitude and distribution of COPC in surface and subsurface soil/fill;

e  Assess physical characteristics of the soil/fill;
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e Assist in the assessment of the distribution of LNAPL; and,

e Assess the distribution, and characteristics of historic fill placed at the Site.

In order to meet these objectives, a total of ten soil borings, SB-05 through SB-14, are proposed
at the approximate locations shown on Figure 9. The locations of the borings were selected to
provide a spatial distribution across the Site with adjustments considering physical access,
locations where COPC were previously reported, and areas of previous industrial activity. In
addition, three borings used to install the proposed monitoring wells (described in Section
6.3.1.2) will be incorporated into the soil/fill investigation (i.e., SB-01 through SB-03). Further,
the off-Site boring, which will be used to install the upgradient monitoring well (SB-04), will be
used for the collection of background data. In summary, the soil/fill investigation will include a

total of 13 on-Site borings and one off-Site boring.

The borings will be advanced using hollow stem auger (HSA) drilling methods with continuous
split spoon sampling (as per ASTM D-1586-84). The borings will extend through the LNAPL
smear zone (where present) and down to the phreatic surface. Monitoring of VOCs in the
breathing zone during drilling will be performed using a photo-ionization detector (PID). Each
soil/fill split spoon sample will be visually examined and classified with respect to the United
Soil Classification System (USCS) and described in regards to the sample texture, composition,
color, consistency, percent recovery and moisture content. Additionally, the potential presence of

odors, staining, and LNAPL will be noted.

Samples for physical and analytical testing will be collected from each of the ten boreholes and
four monitoring well borings at 5-foot intervals (0 to 2 feet, 5 to 7 feet, 10 to 12 feet, and 15 to 17
feet) as follows. Samples from all of 5 to 7 foot and 10 to 12 foot intervals in each boring will be
submitted for laboratory analyses. A 0 to 2 foot surface soil sample will not be analyzed at
locations where there is obvious fill/debris that had been placed subsequent to the termination of
Site-related operations (i.e., post-operational fill) or where the surface debris will likely be
moved/removed at a future date and thus not represent future direct contact exposures. It is
estimated that these conditions will exist in about half of the soil borings. Samples deeper than
the 10 to 12 foot interval will be collected to provide vertical delineation if field screening
impacts are observed at or below the 10-12-foot interval (substantial staining, odors or PID
readings). Similar to the collection of surface soil samples, it its assumed that samples deeper

than the 10 to 12 foot interval will be collected in about one half of the on-Site borings.
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Background soil samples will be collected for laboratory analyses from the off-Site boring at the
following intervals; 0 to 2 feet below pavement structure, 5 to 7 feet, 10 to 12 feet, and 15 to 17

feet (if above groundwater).

Notably, continuous split-spoon soil sampling will be conducted in each of the soil borings to
provide a continuous log of physical characteristics, soil descriptions, and field screening results.
Three-inch split spoons will be utilized to improve sample recovery, particularly within the
historic fill. Soil/fill samples for laboratory analysis will be collected at predetermined intervals

in order to provide a consistent cross-sectional interpretation of subsurface soil impacts.

Samples will be analyzed in a laboratory for Target Compound List (TCL) organic compounds
(minus pesticides) and Target Analyte List (TAL) inorganic constituents. Pesticides are not
included as they have not been identified in previous reports as COPC at the Site. In addition, a
total of ten samples will be tested for grain size distribution and total organic carbon (TOC) to
physically characterize subsurface materials. Table 1 provides a summary of the soil sampling

program.
6.3.1.2 Groundwater Investigation
The specific objectives of the groundwater investigation are:

o Install monitoring wells screened below the LNAPL smear zone in order to collect
representative shallow groundwater samples and to provide an accurate measurement of
the phreatic surface;

e Assess the presence and magnitude of COPC dissolved in groundwater;
e Assess the biological and abiotic natural attenuation of dissolved groundwater COPC;

e Determine aquifer parameters such as hydraulic conductivity, gradients, and estimates of
porosity; and,

o Assess the usability of existing on-Site and off-Site monitoring wells.

In order to meet these objectives, three on-Site groundwater monitoring wells (GA-1, GA-2 and
GA-3) will be screened below the LNAPL smear zone and one off-Site monitoring well (GA-4)
will be installed upgradient at the approximate locations shown on Figure 9. Off-Site access will
be required for upgradient well GA-4 that will likely be located in the sidewalk on the opposite
side of Review Avenue (north of the Site).

Golder Associates
G:\PROJECTS\023-6151 QUANTA\RI-FS WP\QUANTATEXT-FINAL.DOC



September 2002 -24 - 023-6151

The monitoring wells will be installed using HSA drilling techniques. Soil samples will be
collected from each well boring as described above for the soil/fill investigation. If LNAPL is
observed, double casing will be installed to the base of the LNAPL smear zone to minimize
potential groundwater impacts. The top of the well screens will be installed approximately 10
feet below the LNAPL smear zone to isolate the screen interval from potential LNAPL impacts
due to future groundwater fluctuations. Once the LNAPL zone is cased off, the monitoring wells
will be cased and screened using flush joint threaded 2-inch diameter schedule 40 PVC with

0.020 slot screen. Each well screen will be 10 feet in length.

Following installation, each well will be surveyed by a NY'S licensed surveyor. The wells will be
developed no sooner than 24-hours after installation as per NYSDEC guidance and sampled no
sooner than seven days upon completion of development. All wells will be purged and sampled
following the USEPA Region Il procedure for Low Flow Purge and Sampling (USEPA Region
I, March 1998). Prior to sampling, a round of water levels will be collected from all on-Site
wells and the off-Site background well. The groundwater samples will be analyzed for TCL
organic compounds (minus pesticides), TAL metals and the following natural attenuation
parameters; light hydrocarbons, chloride, alkalinity, TOC, DOC, TDS, nitrate, sulfate, and CO..

Table 1 provides a summary of the groundwater sampling program.

In addition to the activities described above, an assessment of existing on-Site and nearby off-Site
monitoring wells will be conducted. Off-Site access agreements will need to be obtained for the
inspection of off-Site monitoring wells. If present and if access is granted, each will be inspected
and sounded. Existing on-Site wells will be surveyed. Consideration will be given to surveying
off-Site wells if detailed logs are not available. A well search (1/2 mile) will be conducted to
assess whether or not any potential anthropogenic hydrogeologic stresses exist nearby and

whether any other nearby monitoring wells exist.

A short-term (1-hour or less), constant low rate pump test (including recovery) and/or slug tests
(analyzed using the van der Kamp method for high conductivity aquifer conditions) will be
conducted at two locations to determine the hydraulic conductivity of the Upper Glacial Aquifer
at the Site. The specific method will be based on the field conditions encountered. This testing
approach will minimize the potential to lower the LNAPL (if present) into the well screen.

Transducers will be installed in two monitoring wells to assess potential tidal effects on water
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levels. The transducers will be placed in the wells approximately one week prior to the

pump/recovery tests.
6.3.1.3 Light Nonaqueous Phase Liquid Investigation
The specific objectives of the LNAPL investigation are:

o Install monitoring wells specifically designed to monitor LNAPL;

o Assess the physical characteristics of subsurface materials at the groundwater/LNAPL
interface;

e Assess LNAPL physical characteristics;

e  Assess thickness, distribution, and mobility of the LNAPL; and,

Determine the presence and magnitude of COPC within the LNAPL.

The extent of LNAPL on the Site will be initially assessed as part of the soil boring and
monitoring well installation programs described above. A total of three on-Site LNAPL
monitoring wells, GA-5, GA-6 and GA-7, will be installed using HSA drilling methods at the
locations and depths selected based on the findings of these investigations. Preliminary locations
of the LNAPL motoring wells are shown on Figure 9. The approximate mid-point of the well
screens will be installed across the groundwater/LNAPL interface. This configuration may vary
depending on the location of the groundwater/LNAPL interface versus the thickness and position
of the smear zone. The monitoring wells will be cased and screened using 4-inch diameter
schedule 40 flush-joint threaded PVVC with 0.020 slot screen. Each well screen will be 10 feet in
length. Longer screen lengths may be used depending on the height of the LNAPL smear zone.

Following installation of the LNAPL wells, an oil-water interface probe will be used to measure
apparent LNAPL thickness and the groundwater/LNAPL interface. A bail down test will be
conducted in each on-Site LNAPL well to help assess the LNAPL thickness, mobility and
effective conductivity. Samples of the LNAPL will be collected and analyzed in the laboratory
for TCL VOCs, SVOCs, PCBs, TAL metals, chemical fingerprint, and select conventional
parameters (specific gravity, viscosity, total organic halides (TOX), sulfur, % solids, flash point,
and BTU) as summarized in Table 1. Pesticides and cyanide were not detected by LMS in
LNAPL. Samples of the subsurface sediments in the vicinity of the groundwater/LNAPL

interface will be collected for possible grain size distribution analysis.
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As discussed in Section 6.3.1.2 above, a Site reconnaissance will be initially conducted in an
attempt to locate and assess the condition of previously installed LNAPL monitoring wells (e.g.,
GW-1, GW-2, and/or GW-3). If these wells are located and are found to be in good condition,
then the wells will be surveyed and used as LNAPL observation points (i.e., for the assessment of

LNAPL presence/absence and thickness measurements, if present).

The LNAPL data collected during the Phase | RI field investigation (chemical and physical
testing of samples collected at GA-5, GA-6, and GA-7, and presence/absence and thickness
observations at previously installed wells, if in good condition) will be evaluated and compared to
the previously collected LNAPL data (see Section 2.4.2) to assess the variability in LNAPL
chemical and physical character. If the degree of variability is determined to be important with
respect to the assessment of the nature and extent of impacts or potential remedial options, then
LNAPL samples will be collected from the previously installed monitoring wells (found to be in
good conditions) for chemical and/or physical testing during the Phase Il investigation. In no
case will groundwater samples be collected from any newly or previously installed LNAPL

monitoring well.
6.3.1.4 Soil Gas

While a soil gas study has not been specifically proposed as part of the Phase | Remedial
Investigation, consideration of a soil gas study will be given following the characterization of the
LNAPL distribution on the Site. The details of the soil gas study, if appropriate, will be proposed
to NYSDEC as part of the Phase | Data Report discussed below.

6.3.1.5 Site Base Map

A base map will be created for the Site. The base map will include topography, key features (i.e.,
buildings, tanks, and debris piles) and a metes and bounds survey by a NYS licensed surveyor.
The location of all boreholes and monitoring wells (including elevations) installed as part of the
Phase |1 Remedial Investigation will be surveyed and included on the base map. Additionally,
existing on-Site wells installed during previous investigations (if found and useable) will also be

surveyed and included on the base map.
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6.3.1.6 Off-Site Source Evaluation

Several properties adjacent to the Site have conducted environmental investigations. While some
off-Site study results were viewed as part of the scoping of this RI/FS Work Plan, a more
comprehensive review of data collected from these investigations and other investigations, if
available, will be conducted to supplement the Phase | Remedial Investigation data, as
appropriate. In addition, off-Site monitoring wells will be inspected and sounded for potential use

during the Phase 1l Remedial Investigation.
6.3.1.7 Wastewater Containment Structure and Southern Pipes Evaluation

The concrete wastewater containment structure located at the southwest corner of the Site will be
inspected during the Phase | RI field investigation. If residuals associated with the containment
structure are observed, a sample of the residual, biased to the area of highest concern, will be
collected and analyzed for TCL SVOCs, PCBs, and TAL metals.

Two pipes extended off-site from the rear or southern side of the Site. One of these two pipes is
reported to be an 8-inch diameter product delivery line that linked the Quanta Resources facility
to barges in Newtown Creek. As described in the LMS Phase 11 Report (page 4-3, 2™ paragraph),
that line has been sealed according to the U.S. Coast Guard. The second pipe (shown on RI/FS
Work Plan Figure 3) directed storm water collected in catch basins at the Site to Newtown Creek.

These catch basins have since been covered during subsequent Site closure activities.

Based on the available information, both pipes have been isolated from the Site. To verify these
findings, it is proposed that further research of the past use and closed condition of the pipes be
conducted during the Phase | investigation to assess what additional investigation, if any, is

warranted during the Phase 11 investigation.
6.3.2 Data Analysis and Data Management

All samples will be analyzed in accordance with the analytical methods listed in Table 1. The
chemistry data will be transferred by the laboratory and maintained by Golder Associates in
database format (i.e., Microsoft Access). The analytical laboratory will provide an Electronic
Data Deliverable, which will be uploaded directly into the database without modification. All

changes to the database are made in the raw data files as well as the database querying and
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reporting files. All database reports are version controlled to ensure that only the most up-to-date

data are used.

For all analytical samples associated with this project, the laboratory will produce CLP-type or
SW846 data packages that will contain all information needed for formal validation of the data.
Data validation will be performed on 100% of the data in accordance with the USEPA Region Il
Standard Operating Procedures (SOPs) HW-6, Revision 11 (TCL Organics data) and HW-2,
Revision 11 (TAL Inorganics data). These procedures are specific with regard to evaluation of
holding time, surrogate and spike recoveries, precision of duplicate measurements, calibration
and instrument performance, blank contamination, compound identification, and compound
quantification. Data will be qualified as necessary in accordance with the SOPs and any

qualification will be explained in a data usability summary report (DUSR).

Non-TCL/TAL data will be evaluated, using the USEPA data validation SOPs and the
appropriate NYSDEC guidance documents, based upon holding times, blank results, and quality
control (QC) results assessing accuracy and precision. All analytical data packages will be
reviewed for completeness and QC summaries will be evaluated and compared to the appropriate
precision and accuracy criteria (PARCC). The PARCC criteria and criteria specified in other
applicable guidelines may not always be achievable. Professional judgment, in conjunction with
the USEPA data validation SOPs and the appropriate NYSDEC guidance documents, will be used
to determine data usability. Any qualification of non-TCL/TAL data will also be explained in the
DUSR.

All analytical data will be supplied electronically by the laboratory and will be uploaded directly
into a project database. Any qualifiers that are applied to the results during the validation process
will be manually entered into the database. Qualified results will be tabulated directly from the

database. All results and qualifiers are then checked to confirm accuracy.
6.3.3  Site Characterization Deliverables

Upon completion of the field activities and laboratory analyses, the field data will be compiled,
tabulated, and evaluated; laboratory analyses results will be validated and tabulated, and the
geologic, hydrogeologic, and CSM will be refined. The results of the validated data will be
compared to historical data and NYS SCGs to approximate a spatial and temporal understanding

of the nature, extent and fate of COPC. The results of the Phase | Remedial Investigation will be
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presented in a Phase | Data Summary Report, which will include a proposal for a Phase Il
Remedial Investigation, for submittal to NYSDEC. The Phase | Data Summary Report will
include a discussion of the results sufficient to support the proposal of the proposed Phase Il
activities. It is envisioned that a comprehensive Remedial Investigation Report would be
prepared following the completion of the Phase 11 Remedial Investigation and would present the
results and comprehensive evaluation of both investigations including a human health and

environmental exposure assessment.

6.4 Task 4: Sampling and Analysis Plan

The SAP includes the QAPP and is provided in Appendix D.

6.5 Task 5: Health and Safety Plan

The Health and Safety Plan prepared for use during the project is presented in Appendix C.

6.6 Task 6: Evaluation of Data Gaps and Refining RI/FS Objectives

During the course of the RI/FS, the collected project information will be compiled and evaluated
to assess whether or not any data gaps remain or new data gaps arise that require additional
information to meet the RI/FS objectives. While this is an ongoing task, the first stage of the
project where data gaps and RI/FS objectives will be formally assessed is at the conclusion of the
Phase | Remedial Investigation activities as currently scoped in this RI/FS Work Plan. As
discussed above in Section 6.3.3, the Phase | Remedial Investigation data will be compiled and
evaluated and any remaining data gaps (or new data gaps) will be identified and presented in the
Phase | Data Summary Report. This report will include a proposal for the collection of additional
information during the Phase Il Remedial Investigation needed to address these data gaps and
meet the RI/FS objectives. This process will be formally repeated at the conclusion of the Phase
Il Remedial Investigation, and during the preparation of the Final Remedial Investigation Report,
which will assess the need to gather additional information or to conduct treatability studies for
the purpose of completing the evaluation of remedial alternatives as discussed in Section 6.10

below.

6.7 Task 7: Human Health Risk Assessment

Under NYCRR, Chapter 1V, Part 375, remedial action selection must be consistent with the
Federal NCP of 1990 and under Part 375-1.4 remedial actions address significant threats to the
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environment. In addition, the NYSDEC has issued TAGMSs on the determination of soil cleanup
objectives and cleanup levels. Similarly for groundwater, NYSDEC Division of Water has issued
a TOGs on the determination of groundwater cleanup objectives and levels. Attainment of these
generic soil cleanup objectives, for example, will eliminate all significant threats to human health
and/or the environment posed by an inactive hazardous waste Site located anywhere in the State
of New York (TAGM #4046). However, the NYSDEC recognizes that final Site-specific soil and
groundwater cleanup levels are subject to Site-specific factors that are evaluated in part during the

Remedial Investigation and in detail in the Feasibility Study.

To evaluate potential risks posed by residual COPC and LNAPL at the Site, the following steps
will be employed:

1. Preparation and refinement of the Site Conceptual Model, emphasizing the identification
of potentially complete exposure pathways and potential exposure points.

2. ldentification of COPC based on the TAGM soil criteria and additional toxicity
assessment if needed.

3. Completion of a Site-specific Exposure Assessment, based on empirical data, fate and
transport evaluation and vapor intrusion modeling, as necessary.

4. Preparation of an Exposure Assessment Report, including a risk characterization of
COPC and identification of significant threats to the environment (NYCRR Part 375-1.4).

All work will be conducted in a manner consistent with the NCP and relevant CERCLA
guidance. The Exposure Assessment Report and the significant threats identified in the report
will be the basis of the risk analysis in the subsequent FS activities that will be directed at
establishing remedial goals. Since there is no groundwater use at the Site, emphasis will be
placed on the direct contact threats and vapor intrusion into buildings, on the Site, and
surrounding area. Fate and transport modeling and empirical data will be utilized to characterize

potential risks to off-Site receptors, if warranted.
6.8 Task 8: Treatability Studies

No treatability studies are envisioned at this time. The need for treatability studies will be

reassessed at the conclusion of the Remedial Investigation.
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6.9 Task 9: Remedial Investigation Report

Once sufficient information is collected to complete the Remedial Investigation and address the
Remedial Investigation objectives as described in Section 5.0, then a Remedial Investigation
Report will be prepared and submitted to NYSDEC for review. The Remedial Investigation
Report will be prepared in accordance with the Consent Order and with applicable USEPA and
NYSDEC guidance.

6.10 Task 10: Feasibility Study

Consistent with the Consent Order, the Feasibility Study will be performed in accordance with
USEPA and NYSDEC guidelines. The Feasibility Study will include the development of
alternatives that are appropriate for assessment under CERCLAand the NCP and appropriate
NYSDEC TAGMS. The Feasibility Study will be performed and submitted in a phased approach

as described in the following sections.

6.10.1 Task 10.1: Technical Memorandum

A Technical Memorandum will be prepared and submitted to the NYSDEC for the purpose of
obtaining NYSDEC concurrence on a “short-list” of remedial alternatives prior to conducting the
detailed analyses. In this manner, Feasibility Study efforts will be streamlined and a decision
with respect to a preferred remedial action can be reached in a more efficient manner and a
shorter timeframe. RAOs will be established based on the results of the Risk Assessment, the
potential future use for the Site, and an analysis of ARARs/New York State SCGs. Based on the
results of the Remedial Investigation and using the established RAOs, technologies (including
institutional controls) will be identified and screened. The various technologies will then be
assembled into combinations of Site-wide remedial alternatives. Once assembled, the potential
remedial action alternatives will be screened in accordance with EPA's guidance (based on
overall protection, implementability and cost). A “No Action” alternative will be included to
comply with the requirements of the NCP. The development of a “short-list” of remedial action
alternatives will then be completed selecting the most promising and feasible Site-wide
alternatives that are able to provide adequate protection of human health and the environment and
able to comply with ARARs/SCGs with or without a justified waiver. The results of this analysis
will be presented to NYSDEC in the Technical Memorandum. Notably, NYSDEC TAGM #4030
indicates that when a remedial action alternative is apparent for a site it is not necessarily

beneficial to go through the entire remedial alternative selection process. The timing for
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submittal of the Technical Memorandum may vary depending on the status of the Site

characterization and risk assessment.

Requirements for Site-specific treatability studies shall be considered for each technology utilized
in the short-list of Site-wide alternatives and if treatability studies are warranted they will be
proposed as part of the Technical Memorandum. A Treatability Testing Work Plan (TTWP)
together with the required schedule extension, may be completed and submitted to NYSDEC for

review and approval, if the most promising candidate technology requires such a study.

6.10.2 Task 10.2: Detailed Analysis of Alternatives

A detailed analysis will be performed for each of the remedial action alternatives identified in the
Technical Memorandum. The analysis of each remedial alternative will be based on an
evaluation of the nine criteria established in the NCP. Two of the nine NCP criteria (state
acceptance and community acceptance) will be evaluated as follows. State acceptance will be
achieved based upon NYSDEC’s concurrence with the eventual selection of the remedial action.
Community acceptance will be evaluated from the public comments received from solicitation of
public comment on NYSDEC’s recommended alternative as part of the implementation of the
Citizens Participation Program (see Section 6.2). The remaining seven criteria that will be used
for the detailed analyses of alternatives, in accordance with the NCP and NYSDEC TAGM

#4030, are as follows:

Overall protection of human health and the environment;
e Compliance with ARARs/SCGs;

o Short-term effectiveness and performance;

e Reduction of toxicity, mobility and volume;

e Implementability; and,

e Cost effectiveness.

NYSDEC TAGM #4030 provides a description of each of these criteria. Once the detailed
analysis of each alternative is completed, a comparative analysis of all alternatives will be
completed. The detailed and comparative analysis of remedial alternatives will focus on the

ability of alternatives 1) to provide meaningful risk reduction; 2) to meet ARARS/SCGs and
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waivers of such ARARsS/SCGs appropriate for the Site’s environmental setting; 3) to be
technically consistent with likely Site beneficial reuse scenarios; and, 4) to have Operation and

Maintenance requirements compatible with future Site uses.
6.10.3 Task 10.3: Feasibility Study Report

A Feasibility Study Report (FS Report) will be prepared following completion of the detailed and
comparative analysis evaluation of each remedial action alternative. The FS Report will
summarize the results of Tasks 10.1 and 10.2 above and will provide detailed information for
each alternative to facilitate the identification of a preferred remedial approach for the Site

consistent with beneficial Site reuse.
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7.0 PROJECT MANAGEMENT PLAN

7.1 Project Organization

Figure 10 presents the RI/FS Organization Chart. The NYSDEC Remedial Project Manager,
Vadim Brevdo, will serve as the primary contact with QSAG’s Project Coordinator, Peter
Zimmermann of Environmental Liability Management, Inc. (ELM). The Project Coordinator will
act as a liaison between the Agency and QSAG. Golder Associates Inc. will serve as the RI/FS
contractor. Mr. Randolph White, P.E. of Golder Associates Inc. (New York State Licensed
Professional Engineer No. 062926-1) will provide overall management of Golder Associates
activities related to the RI/FS. Mr. White will be assisted by Mr. Stuart Mitchell and Mr. Robert
Illes of Golder Associates who will serve as the Remedial Investigation Task Manager and the
Feasibility Study Task Manager, respectively and by Mr. Peter Brussock of ELM who will

manage the Risk Assessment task.

Golder Associates will utilize various specialty subcontractors during the Remedial Investigation
for surveying, drilling and analytical laboratory services. A New York State certified analytical
laboratory will be utilized for all chemical sample analyses, except for light hydrocarbons, which
will be analyzed by Microseeps of Pittsburgh, Pennsylvania. Aquifer Drilling and Testing Inc.
(ADT) of New Hyde Park, New York will provide well drilling services and the surveying
subcontractor will be GEOD Corporation of Newfoundland, New Jersey. Both ADT and GEOD
are licensed in the State of New York. Treatability study laboratories/contractors may also be

employed should the need arise to conduct treatability studies.

7.2 Project Schedule

The proposed schedule to conduct the Phase | Remedial Investigation is provided on Figure 11.
The schedule begins with the submittal of this RI/FS Work Plan and ends at the conclusion of the
Phase | Remedial Investigation program (i.e., submittal of the Phase | Data Summary Report and
Phase 1l Remedial Investigation Proposal). Timeframes for NYSDEC review of submittals are

not included in the schedule.

Forecasting future RI/FS activities at this stage in the project is neither practical nor beneficial at
this time until a better understanding of Site conditions is achieved and the scope of the Phase 11
Remedial Investigation and Feasibility Study are identified. The schedule will be periodically
updated during the project with the first update occurring following the completion of the Phase |

Remedial Investigation.
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TABLE 1
REMEDIAL INVESTIGATION SAMPLING AND ANALYSIS PLAN SUMMARY
QUANTA RESOURCES SUPERFUND SITE
LONG ISLAND CITY, QUEENS COUNTY, NEW YORK
Field Matrix Matrix Spike Field Trip
Analysis Analytical Method Primary | Duplicates | Spikes Dups Blanks Blanks
SOIL - SB-01 through SB-14 (see Note 1)
TCL VOCs SW-846 8260B 42 2 2 2 2
TCL SVOCs SW-846 8270C 42 2 2 2 2
PCBs SW-846 8082 42 2 2 2 2
TAL Metals SW-846 6010B/7471A 42 2 2 2 2
Cyanide SW-846 9012A 42 2 2 2 2
TOC SW-846 9060 10 1
Grain Size ASTM D422 10
GROUNDWATER - Monitoring Wells GA-1 through GA-4
TCL VOCs SW-846 8260B 4 1 1 1 1 1
TCL SVOCs SW-846 8270C 4 1 1 1 1
PCBs SW-846 8082 4 1 1 1 1
TAL Metals SW-846 6010B/7470A 4 1 1 1 1
Cyanide SW-846 9012A 4 1 1 1 1
Light Hydrocarbons AM20GAX (2) 4 1 1 1
Alkalinity EPA 310.1 4 1 1 1 1
TOC SW-846 9060 4 1 1 1 1
DOC SW-846 9060 4 1 1 1 1
Nitrate EPA 353.2 4 1 1 1 1
Sulfate EPA 375.4 4 1 1 1 1
CO2 SM4500 CO2D 4 1 1 1 1
Chloride SM4500 CLB 4 1 1 1 1
TDS EPA 160.1 4 1 1
LIGHT NON-AQUEOUS PHASE LIQUID (LNAPL)
TCL VOCs SW-846 8260B 3 1 1(3)
TCL SVOCs SW-846 8270C 3 1
TAL Metals SW-846 6010B 3 1
PCBs SW-846 8082 3 1
Sp Gravity ASTM D1298 3 1
TOX SW-846 9020B 3 1
% Sulfur ASTM D 4294 3 1
%Seds ASTM D 96 3 1
Viscosity ASTM D 445 3 1
Flash point SW-846 1020A 3 1
BTU ASTM D 240 3 1
GC Fingerprint SW-846 8015 (modified) 3

Notes:

(1) A total of 42 primary soil samples will be collected from 14 soil boring locations. Sample depths include the following:
0-2 feet - 6 on-site locations and 1 background location (GA-4); 5-7 feet - 13 on-site and one background; 10-12 feet - 13 on-site
and one background; and, below 10-12 feet - 6 on-site locations and one background.

(2) This is a laboratory-specific Standard Operating Procedure.

(3) A trip blank will be shipped along with the LNAPL VOC samples and if any of the samples are less than 10% solid it will be

analyzed as an aqueous sample and the trip blank will be analyzed.

G:\Projects\023-6151\RI FS WP\Revised Table-1.xls
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9/27/00.

= SCAE  AS SHOWN | ™

P O s [ o POINT LOCATIONS

Go o 08/28/92 | ADJACENT PROPERTY MONITORING

Drawing file: 0236151A004.dwg

Philadelphia USA CADD AM
FILE No. 0236151A004 |CHEK Sgm  T)15)0n T
PROJECT No. 023-6151 IREV. 0 [revev £s,0 9/ /0 QUANTA RESOURCES 6




10:340m

2003 —

SOLIDS SAMPLE - SED-1 RESULT | UNTTS
VoC's
BTEX 704 ug/kg
1,2-TCA 9 ug/kg
CHLOROBENZENE 6 ug/kq
STYRENE 7 ug/kg
SvoC’s
PAHs 15,200 ug/kg |
PHENANTHRENE 700 i SURFACE SOIL SAMPLE - S5-1 RESULT | UNTS SURFACE SOIL SAPLE - S5-4 RESULT | _UNTTS 52' PAVEMENT
NAPTHALENE 530 ug/kq VocC's VOC's =
DCB/TCB 350 La/kg SURFACE SOIL SAMPLE - SS-2 RESULT UNITS BTEX 55,890 ug/kg BTEX 6,780 ug/kg
PCBs NOT RUN| ug/kg VOC's 1,1,1-TCA 1,900 ug/kg 1,1,1-TCA ND ug/kg
I e L &G BTEX 85,800 ug/kg PCE 4,800 ug/kg PCE 1,800 ug/kg
TN SWL RESULT 1,1,1-TCA 10,000 ug/kg TCE 6,400 ug/kg TCE 1,400 ug/kg ,
WATER SURF. BOT. 1,2-DCA 3 PCE 9,700 ug/kg svoc’s svoc's 80" R.OMW.
TonE = 560 T T.0-DCE 2 TCE’ 16,000 ug/kg PAHs 254,000 | ug/kg PAHs 157,200 | ug/kg B
P - o o TCE 2 SVOC’s PHENANTHRENE 56,000 ug/kg PHENANTHRENE ND ug/kg
STTENG T 00 50 U 29, 8.7 DCB/TCB 15,800 | ug/kg NAPTHALENE 360,000 | ug/kg NAPTHALENE 37,000 ug/kg
TVIEENGENE a o0 oo LEAD 79, 695 PHENANTHRENE ND ug/kg DCB/TCB 24,800 ug/kg DCB/TCB 6,700 ug/kg
TENG 5 3.400 4,500 CHROMIUM ND, ND PCBs 13,000 | ug/kg PCBs ND ug/kg PCBs 19,000 ug/kg
CHLOROETHANE 36 750 ND NOTE: -
WATER CONCENTRATIONS ug/! (ppb) CONCRETE WALL _ i a—— {
VINYL CHLORIDE 20 ND ND SOUTHWEST AND FENCE - - p— — a a 7 4 5
BENZO(a) PYRENE 62 77,000 65,000 ENTRANCE — — —— < <
PAHs 972 1,359,000 1,542,000 - = " .
PCBs ND 1,800 4 a .y
ANTIMONY ND/ND ND ND 4 < .
LEAD 130, 12 2,100 1,300 4 4 a
CHROMIUM 22, 8.6 | 1,700 1,700 No. 63 “ o 4
DIA. = 12
NOTE: < <
WATER CONCENTRATIONS ug/! (ppb) s |
LNAPL CONCENTRATIONS ug/kg (ppb) L )
No. 62 2
No. 64 DIA. = 12' N v
HT = 43 PR e
DIA. = 20' 4 .
< 4 <
o s R 4 MONITORING WELL GW-1
¢ 2 s WATER
N a BENZENE 6
No. 61 4 XYLENE 25
No. 58 HT = 43 I R Pata E
No. 52 . F[‘).:’A==291.75' DA. = 17 N < PCBs ND
HT = 28.5 DA = 17" . 4 e ANTIMONY' ND, 28.7
DA. = 17 Lo,
o a . LEAD 2.7, 10.6
4 4 < CHROMIUM ND, 11.3
“ = a NOTE: E
No. 60 < =1 WATER CONCENTRATIONS ug/! (ppb) w
No. 57 HT = 43 N < = =
H.'r'°'_ 5:3, HT = 43 DIA. = 20° ER L. ] 5
No. 51 =43 DIA. = 20 4 4 4 > ]
FORMER AST CONTAINMENT AREA HT = 43 DIA. = 20 < 2 6” GAS LINE < O
(CONCRETE DIKE PARTIALLY INTACT) - \ = >
DIA. = 20 a . P . w x
4 <
=1 Ss44 a9 < ° | ,_>,_, §
a x @ o
E
No. 59 4 o e, - s S
No. 53 No. 56 HT = 43 B I
No. 50 HT = 43 HT = 43 DIA. = 20" JE
o. 50 ) DIA. = 20 < als [
HT = 43 DIA. = 20 4 % i &
CONCRETE_WALL DA, = 20' o . 4 [
AND FENCE ! 2
P S
4 ., 8
4 < K}
o . 3
“
MONITORING WELL GW-2 ONE STORY @ B
e ICONCRETE BLOCK| 4T
WATER SURF. BOT. “ s B FOUR STORY N <
SS-3 o o+ CHLOROETHANE 60 2,600 2,500 . 2 y CORRUGATED 4 3 <) 12" WATER
a — s 7 i BENZENE 15 1,200 | 1,000 a4 THREE ASBESTOS . . & UNE |
SURFACE SOIL SAMPLE - 55-3 RESULT | UNITS TN LBENZENE . 400 Y500 , . STORY BRICK 4 .
VOGS XYLENE 3 4,700 4,000 P 4 4 s 7
BTEX e ua/kg_ | + 1,1-DCA 0 1,500 560 4 M 4
1,1-DCA 2 ug/kg 4 < <
BENZO(a) PYRENE 86 83,000 42,000 a 9 § 54 ONE STORY
faCH i ug/kg PAHS 2,404 | 1,457,000] 1,056,600 “ P a7 CORRUGATED 4 4 . @ =
P i
SYOCS PCBs ND ND ’ ASBESTOS R L,
<
PAHs 52.500 | us/kg N ANTIMONY ND, 38.2 ND ND 4% a 7 2
PHENANTHRENE ND ug/kg 4 4 s 4 4 < < 4 a9 a P
< LEAD 61, 15.5 740 450 < a. a p < M 4 4 a 27
AP 101000 ug/kg 5 CHROMIUM 27, 13.1] 1,300 1,300 & < @ ' < 4 <~ FIRE HYDRANT-
DCB/TCB ND ug/kg a s N P AR . 4 4 < < 4 a e a 4 Z
4 a NOTE: 4 4 < a a
PCBs £0.000 | ug/kg 4 . 2 9 N | WATER conceNTRATIONS ug/I (ppb) . “ 2 L @ 4 . @ T a
< 4 LNAPL CONCENTRATIONS ug/kg (ppb) 4 < . a P " ) < <
4 T < a - S A i < “ a) 44 . ?
X X X X ><__4 Sx ——= ><_4_ >7__ K X——— x° — XAAL_ X p— X p—— ——— X _A_qx““ —x —
LEGEND NOTES KEY !
1.) LOCATIONS OF MONITORING POINTS AND GROUND COVER FEATURES ARE BTEX — BENZENE, TOLUENE, ETHYLBENZENE AND XYLENE
DEBRIS, TIRES, REMNANT STRUCTURES, AND/OR APPROXIMATE. 1,1-DCA — 1,1—DICHLOROETHANE
POST—OPERATIONAL FILL (PILES OF VARIABLE HEIGHT) 1,1,1-TCA — 1,1,1—-TRICHLOROETHANE
2.) THE PRIMARY LMS DATA ARE SUMMARIZED IN CHEMISTRY BOXES. A COMPLETE PCE — TETRACHLOROETHYLENE
LIST OF RESULTS IS PROVIDED IN THE LMS REPORT REFERENCED BELOW AND IN TCE — TRICHLOROETHYLENE
APPENDIX A. PAH — POLYNUCLEAR AROMATIC HYDROCARBONS
SMOOTH GRADED POST—OPERATIONAL FILL (THICKNESS PCB — POLYCHLORINATED BIPHENYLS
VARIABLE) 3.) TWO VALUES UNDER METALS FOR METALS WATER RESULTS ARE FOR 12/88 AND DCB/TCB — DI AND TRI CHLOROBENZENES
12/90, RESPECTIVELY. THE 12/88 RESULTS FOR LEAD ARE BELIEVED ELEVATED REV| DaTE | DES REVISION DESCRIPTION CADD | CHK | Rw
DUE TO QA/QC ISSUES. PROJECT QUANTA RESOURCES
ASPHALT/CONCRETE PAVEMENT 4.) METALS RESULTS FOR SOIL ARE NOT SUMMARIZED DUE TO QA/QC XXXXXXXXXX. RI/FS WORKPLAN
QUEENS, NEW YORK
- - APPROXIMATE PROPERTY BOUNDARY TITLE
REFERENCES
g X FENCE LINE 1.) MAP DIGITIZED FROM FIGURE TITLED " TOPOGRAPHIC SURVEY”, PREPARED BY SUMMARY OF ENVIRONMENTAL DATA
3 STRAUBING & RUBIN CONSULTING ENGINEERS, DATED 12/29/80 AS EDITED TO SHOW
STRAUBING & RUBIN FROM LMS PHASE Il REPORT
Q MONITORING WELL INSTALLED BY LMS (1988-1990)
= 2.) LOCATIONS OF MONITORING POINTS APPROXIMATED FROM O.H. MATERIALS CO. -
g PRELIMINARY HYDROGEOLOGIC ASSESSMENT REPORT, JANUARY 1983 AND THE LAWLER, PROJECT No. 023-6151] FILE No. 02361514005
5 * SURFACE SOIL SAMPLE LOCATION BY LMS (1988-1990) MATUSKY AND SKELLY ENGINEERS PHASE Il INVESTIGATION REPORT, 1990. s DESIGN | SDM | 08/13/02 | SCALE AS SHOWN[REV. 0
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g 16 0 16 32 = ‘;OIder CADD AM | 09/19/02
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Subsurface Limited

Newtown Creek

Surface Water

i T <«—GWEV—» | Dissolved
SMEAR
GWEV COPC?
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Ground Water
LNAPL (Petroleum Ground Water
Hydrocarbons, Natural Attenuation Zone
Limited COPCs) (No Human Health Risk of

Ingestion, VOCs in Buildings
Evaluation Needed for Future
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LEGEND

O

3) Abiotic Zone

——» Potential transport mechanism or exposure pathway

I:‘ Indicates that source removed, transport mechanism does not exist or
exposure pathway eliminated

COPC = Chemicals of Potential Concern

GWEV = Ground Water Elevation Variation
(Question mark refers to a potential incomplete pathway from the
property that requires verification during RI)

NOTES

1) Risks associated with hazardous substances in the environment are dependent upon complete exposure pathways. When the exposure pathway is not
complete, there are no risks associated with the hazardous substances for that particular exposure scenario/pathway. Where an exposure pathway is
potentially complete, the magnitude of the risks and the need for risk reduction are determined through a more detailed analysis of site-specific factors.

2) Differential infiltration of water and contaminants from other downgradient sources along the rail lines and other properties likely influence off-property
ground water flow and water quality.

3) At the Quanta Site, the COPC have a low probability of reaching Newtown Creek and causing adverse ecological impacts.
4) COPC must pass through sediment to reach surface water.

No Macroinvertebrates
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FIGURE 11
PROJECTED SCHEDULE - PHASE | REMEDIAL INVESTIGATION (1), (2)
QUANTA RESOURCES SITE

RI/FS WORK PLAN

ID Task Name

Month
1

Month
2

Month
3

Month
4

Month

Month

Month

Month

Month

Month
10

Month
11

Month
12

1 |Submit RI/FS Work Plan

2 |Respond to NYSDEC Comments

3 |Phase | RI Field Work (3)

4 |Phase | Laboratory Analyses

5 |Phase | Data Summary Report and Phase Il Proposal

(1) The projected schedule does not include Agency review times.

(2) The schedule for the Phase Il Remedial Investigation will be developed at the conclusion of the Phase | Remedial Investigation and

will be submitted to NYSDEC as part of the Phase | Date Summary Report and Phase Il Proposal. Similarly the schedule for the

completion of the Feasibility Study will be provided to NYSDEC as part of the Remedial Investigation Report.

(3) The schedule for completing field related activities is necessarily dependent upon a number of factors outside the control of

Golder Associates and QSAG including, but not limited to, weather conditions, access or other unforeseen events.

G:\023-6151\RI-FS WP\schedule.xls

Golder Associates
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SITE AREA GEOLOGY AND HYDROGEOLOGY




APPENDIX A

SITE AREA GEOLOGY AND HYDROGEOLOGY

This description of the Site area geology and hydrogeology is based on the following published
literature:

o Water-Table and Potentiometirc Surface Altitudes of the Upper Glacial, Magothy and
Lloyd Aquifers on Long Island, New York in March-April 2000, with a Summary of
Hydrogeologic Conditions (USGS, Water Resources Investigation Report 01-4165).

e Simulation of Ground-Water Flow and Pumpage in Kings and Queens Counties, Long
Island, New York (USGS, Water-Resources Investigation Report 98-4071); and,

o Brooklyn-Queens Aquifer System (USEPA, Region 2, 1983).

Physiography

The topography and surficial geology in the vicinity of the Site is largely a reflection of man-made
fill (reportedly consisting of ash, wood, brick, coal, etc., and ranging in thickness from 5 to 19 feet)
and unconsolidated deposits related to the Wisconsin stage glaciation. Two prominent features of
Long Island consist of two east-west trending morainal ridges (Ronkonkoma and Harbor Hill
moraines). The Site is located just north of the Harbor Hill moraine with surficial deposits
composed primarily of stratified drift (sand and gravel deposits) with some till (an unsorted
mixture of clay, silt, sand, gravel, cobbles, and boulders). South of the Harbor Hill moraine
surficial deposits consist primarily of outwash (sand and gravel). More recent deposits within the

Site area consist primarily of man made material (historic fill).

The bedrock in the area was eroded to a peneplain before the overlying Cretaceous sediments
were deposited. Bedrock outcrops in northwestern Queens County near the East River and slopes
gently southward at about eighty feet per mile. Consequently, the overlying formations form a
southward-dipping wedge that attains a maximum thickness of about 1,050 feet in the southeast
corner of Queens County (Brooklyn-Queens Aquifer System, USEPA Region 2, 1983). Bedrock

is estimated to be between 50 and 100 feet below ground surface within the Site area.

Site Area Stratigraphy
Based on published literature cited above and data collected from previous investigations at the
Site, the stratigraphic sequence within the Site area from the youngest to the oldest geologic units

can generally be subdivided as follows:
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Unconsolidated Deposits

e Post-Glacial Deposits: Man-Made Fill (approximately 5 to 19 feet thick) consisting of a
mixture of ash, wood, brick, coal and coarse to fine grained sediments overlying
alluvium; and,

o Glacial Deposits: stratified drift consisting of quartzose sand, fine to coarse, and gravel,
pebble to boulder size. Some deposits of till (poorly sorted mixture of clay, sand, gravel
and boulders) may also be present. On-site these materials have been described as fairly
homogenous sands with fine gravel and cobbles relatively free of fine-grained sediments.
Underlying these deposits may be proglacial lake deposits consisting of the Gardiners
Clay, a confining unit with an average vertical hydraulic conductivity of about 0.001
ft/day.

Consolidated Deposits

o Bedrock: metasedimentary rocks consisting of the Fordham Gneiss.

Site Area Hydrogeology

The Long Island groundwater system consists of three major aquifers (upper glacial, Magothy,
and Lloyd aquifers) and two smaller aquifers (Jameco and Port Washington aguifers) of only
local importance and two regional confining units (Raritan confining unit and Gardiners clay).
Based on published literature cited above, the following unconsolidated hydrogeologic units

(from top to bottom) are believed to be present in the Site area:

o Upper Glacial Aquifer: This aquifer is the uppermost unit and contains the water table
throughout most of Queens County except where bedrock crops out in northwestern
Queens County. In the area of the Site the upper glacial aquifer is believed to consist
primarily stratified drift deposits consisting of fine to very coarse quartzose sand and
pebbles to boulder-sized gravel. The average horizontal hydraulic conductivity of these
deposits is estimated to be approximately 270 ft/day.

e Jameco Aquifer: A relatively thin portion of the Jameco gravel unit may be locally
present in the area and would underlie the upper glacial aquifer. This unit generally
consists of fine to very coarse sand and pebble size gravel with few layers of clay and silt.
The average horizontal hydraulic conductivity is 200 to 300 ft/day.

e Gardiners Clay: A portion of the Gardiners Clay (confining unit) may be present in the
Site area. This confining unit consists of clay and silt with few layers of sand and gravel.
The average vertical hydraulic conductivity is estimated to be 0.001 ft/day.

The Site is located between a local topographic high, located northeast of the Site (local

groundwater recharge area), and Newtown Creek (a regional groundwater discharge area).

Groundwater flow, in the relatively flat Site area, under natural conditions, would be expected to
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flow nearly horizontally south-southwest within the Upper Glacial Aquifer towards Newtown
Creek'. The Upper Glacial Aquifer is anisotropic with the horizontal hydraulic conductivity
estimated to be 10 times greater than the vertical conductivity. Vertical gradients in the vicinity
of the Site are expected to be minimal or upward as a result of the high conductivity of the Upper
Glacier Aquifer and the presence of a groundwater discharge boundary located approximately
450 feet to the southwest of the Site (Newtown Creek). If vertical gradients are present, they
would be expected to be upward, under natural conditions, particularly as groundwater
approaches its discharge to Newtown Creek. Figure 5 presents a conceptual hydrogeologic model
of the Site.

The Upper Glacial Aquifer was previously the principal source of water supply throughout Long
Island. However, chemical impacts in many areas since the 1940’s have resulted in this aquifer
no longer being used as a water supply for Kings and most of Queens counties (Bursciolano).
Public drinking and industrial water supplies for Queens County are supplied primarily by the
New York City reservoir system. The area of Queens County that relies on groundwater as its
source for potable water is located approximately 6 miles southeast of the Site. A regional
groundwater divide is located between the Site and this portion of Queens County. In addition,
according to the 1990 LMS report, only a small number of private wells are permitted by the New
York City Department of Health for nonpotable uses. Therefore, any groundwater impacts at the
Site would be expected to be confined to a thin surficial water-bearing unit flowing in the

direction of Newtown Creek, which would not impact any potable water supplies.

Local influences on groundwater flow at the Site potentially could include the following:

o Off-Site Pumping: While it is not expected, at this time, it is not known whether there is
any nearby pumping that would influence the direction and gradients of groundwater
flow; and,

o Tidal Fluctuations in Newtown Creek: While the LMS Study indicated a potential for
tidal effects, a subsequent, more comprehensive study (DMJ Associates, Fall 2000)
provided continuous water level data indicating that off-Site wells located between the
Site and Newtown Creek (MW-3, MW-3R, and MW-7) as shown on Figure 6 did not
reflect any appreciable tidal influence. Furthermore, according to the Comprehensive
Solid Waste Management Plan prepared for the New York City Department of
Sanitation, the shoreline of Newtown Creek consists almost completely of bulkheads,
which would dampen any tidal effects.

! The OHM report discussed that the anticipated horizontal groundwater flow direction would be towards the southwest
while the LMS report calculated a groundwater flow direction approximately south. However, these observations were
made using fluid levels from wells containing LNAPL. Groundwater levels from wells not impacted by LNAPL are
needed during the Remedial Investigation to verify the groundwater flow direction.

G:\PROJECTS\023-6151 QUANTA\RI-FS WP\APPX-A.DOC Golder Associates



APPENDIX B

ENVIRONMENTAL SAMPLE ANALYSES RESULTS
LMS PHASE Il STuDY




PpUme Jojum Bupyupsp Awpuoseg - 8

._.:..i_...ﬂt__s,_c_ia-..u_n. m: %giié n_“
JUASIIR S0y * —— ¥ peissisp 10N - ON
s 2 g et s e
v gpueddy 's 'oN ‘jed = |) "sousiepieap| O} ONP PAIILREE BNPA- 3
oot et o Y %wﬂaiiésﬂaﬂ.ﬁafﬂ.ﬂﬁ.ﬂuu. [
eiqnioe poy - (v) sl 2

aN aN ON aN epjusAd
611 zi 1> [e'v] Uz .

29 [1el loel | aN wnpeueA

aN anN ON aN wnjeyl

000,61  00OOVL 00182 aN wn|pos

aN -GN aON aN JBNIS

INGN 3NON N ON NON wnjusjes

000502 00t0S 000} b aN wnjssejod

[eel el aN aN 18%2IN

aN anN aN. ON Ainosepy

0912 0zZve 0081 aN esauebuepy

00LLY 00Siv 00i8i anN wnjseubepy

otk 19 (VArd| 6L pee

HOOOYS HO0I2S  HO00WF Hle9) uoy|

HoL Uiy H 62 Hlosl Jeddop

(1] anN aN aN yeqod

14 2 anN aN wnjwoiyd

000¥8F  000ESZ 008Y9 [zoe) wnpen

aN aN anN aN wnjwpen

wnjlseg

~ S00I¥Z "ON 'G’) DIASAN $021n08eY Biusnp
AHVIWWNS V1va H3LVMANNOHD 8861 H3BW3030

. (z '~ 4 obud) 2-¥ 378VL

4-11A1

DOK7




"Bujipueysjw Loisioqe) o) enp uni oN = HN
Uiy uon2eiep Joj | qpueddy ees fywj) uojidelep (R4 IUS Ju pejosiep 1N - ON

ON uN aN aN (/Bn) sadd/s3aiosad
00€2 0012 002 BN (wo/soywn)

FDNVLONANOD 2I41D3dS

(i/8w) 35V3HO 7 TI0

TETEN 7]

SO0LYZ "ON "'l 93ASAN 822in0say Bjunnp
AHVYWWNS Y.LVAa HILYMANNOHD 8861 H38W303a

(z 1o Zz 9Begd) z-p T1BYL

4-11A2

-

m_

v




‘en[A 93UsPIND -« AD
i) uofide1ep poiew Mojeq uesesd punodwos uopeauecucd peewneg « |

‘Plepume op - £N WUP|q pOLeW Uj punog - q
Wi vofiaejep Joj | pusddy ses "(00N) siusujwe|uoa ojueBio peyssdsun jof s BN 05 jo Uopsysa sy - w
W 0o ’ 19)0) Uy spunodiwed umouyun .
Y Voojop [ our jopopojop oy - ek o u s WY
-jAyiaw|p-9'2 "eueId0
“mm mn _o v_,“_. -[Agiew- “o:ncoz
(5} aN ON -|Ayiew-g ‘sueuoN
[e+ - aN aN -Aunswip-9' *sueuoN
(14 aN o6 euexeyoja4d painiisqns
[ 1 aN aN umojun + euexeyoAojAyiawiAyi3
aN aN los [P Apiewip-g'L ‘auexayojdho
I 21 lsy -lAy1ew ‘euexayojoko
aN ON [FAY -1Apie ‘suexeyojohn
aN ON [0z euexayojafo
(g2 aN ON | o iAylew-¢ ‘sueiday
[} GN anN -Myiawip-g'Z ‘euexay
aN aN (2) 68 suazuaqiAyiaw L
aN aN 2 -(ojunAyie)-z ‘euedosd
aN lo9 aN -|Adosd ‘suazuag
aN los aN - -JAgiawpl-g'g' ) ‘euszuag
ON los loz -lAgiew-g-j4yia- | ‘euazuag
[s) aN aN uoquedoIpAy umouxun
ON loe ON umouNun
spunodwog pajjuap) Ajlaapeiuay
L le s2 saua)ix |ejo
K% 1 ({aN euazuaqiAyI3
ol ON aN euanjo
8l St 9 euazuag
4 aN ON eUBYIB0IOIY2IQ-2'}
ON aN 2 suedoidosojyoig-z'y
€S aN le (le101) suseoioyig 2's
14 (1]} aN aueyieosolyaiq 'L
I6 aN ON 8UO}adY
| ¥ lavy - lge 8ppojya suelAyiay
9e 03 aN. - Bueyjeosoy)
0z aN aN appojya jAuip
SJOINVOHO ILVIOA
: 2 HALAWVHY

S00LYZ "ON 'Q’) D3ASAN $221n08aY vjuenp
AHYWINS VLYQ HILYMANNOYHD 0661 AHvN4Ha3d

(v jo } oBed) e-¥ 37AVL

i

A-T118+

0059




sseun peprenxesti -

‘prepuRis ON - BN

. reopfeue v pejoejep ION - ON
Ww|| vopIeiep Joj | ypusddy ses Sy UORIE) 4 ‘snjuA $3URPIND * AD

‘syeipoue sidwes peynyq + 0

"wiowoe siquysinBunsipUy jo Lon{sod e 8::.““&...- -E.“._uwu n—

Ywj) Uopaejep poyiew mojeq weseid punodwod ﬁaacuﬁoiﬂ 7.5, 5.

*/Bn u) BEp Iy
aN aN aN aN T3 an aN aN eua|Kied(i'yTjozueg
aN aN GN  ON 82 aN an aN eusdelyue(y‘e)ozuaqiq
anN aN anN aN 4} anN N aN euelAd(pa-£'2'1)ouspu|
aN aN an l29 29 98 uz e eussid(e)ozueg
aN aN aN X 15 XES X04 aN e euayjuesonjj(y)ozueg
aN aN ON X 15 XES X0k ON xe eusyjurion|j(q)ozueg
9l aN ON °  ON ON aN Iy lag erefeyiyd (jAxay)fyie-2)sig
aN aN anN 0ze ove 005 le. 64 suasliyn
aN aN aN oLl 062 oce e Sl eusdeiyiue(e)ozueg
aN aN aN 00} oie ovy le v sualhd
aN aN aN l6v 00} 0L1 aN v eusyjueiON|
aN aN aN lis 8s 0Ll aN le suadeIyluy
aN aN ON 091 oce ocy aN lo eualyjueusyd
aN aN aN |28 2e ¥ aN aN eualon|4
aN aN aNn |2 82 Ly an aN eusyydeusoy
aN aN aN |2z 8E ON ON le suejeyydeujiyiep-2
QN ON aN anN 62 aN aN ON ausjeyydenN
aN aN aN aN lo ON aN anN loueydifyien-2
aN aN aN ON I+ GN ON aN euazueqaiojyo|qQ 2'4

* S00LVZ "ON "Q’) DIASAN 822:n08aY wjusNp
AIYINNNS VLVO HILYMANNOHD 0661 AHYNHAIA

(¥ Jo z eBeg) ¢-v 31AVL

00




‘prepusis ON - EN

UnON * BN

"sis/joun epdwes ponyg - 0
Ui uopiasiep sof | pusddy eee tywy) uondelep EoAeus 1 pejoeiep 1oN - ON
. "sjpAieue pejoenxsey - 3y
Uy Uoaeiep potfiewl mojeq eseid punodwes uofienuesuoca penwpeg -

Hue|q poyjew uj punoy -

_
q
©)

(00n) sueujweiuoa ojueBio petysedsun Jof s BN oG jo uopey:s ey -

1910} uf spunodiuos umouyun jo sequny - ()

VBn v wjep gy

BN aN HN aN aN BN anN $82d/S30I1011S3d
aN aN aN aN ON aN 82 euszueqjAylewy)
aN aN ON aN ON 21 aN -‘Aiewp-s'e's ‘auazuag
aN aN anN aN ON oz aON ‘Ayiew-'2') ‘euazueg
aN aN an aN aN an [y umowyun + euazuagifuadoidiiyiapy
anN ON ON aN aN Y aN ) auazuaq JAjy
aN aN aN anN aN aN 2L umouzuUN + pjoe d)1edke euazuag
ON aN aN aN ON ON lo9 -'eydje'pjoe ojece suazueg
aN aN aN aN anN (2)los aN PIoe Jn182e euazuaqiAylap
anN aN aN aN | oooz aN aN umouNuN + auadesyiue |Ayle
ON anN aN [ 089 ON anN aN umounun + euajeyiydeujiyiapy
ON anN aN [ oor aN aN aN umoUNUN + eusjeyiydeulAyiawys |
aN aN ON [oo01 ON anN aN eusjeyiydeujiyleung
aN ON ON ooz [ 008} aN |99 euedapop jAyiawyp)
ON ON aN aN [ oovp an ON euedap jAyiswyi)
ON anN aN ON  (v)looest aN |8s euedepeldey JAylawig
aN aN aN aN aN, an: Ivs suedepejday
ON aN aN [ ogs aN ON aN 8uedepun JAylew|q
aN aN anN anN aN lozi ot weejoidesn
aN aN aN aN aN anN |28 HVYd umouyun
aN aN aN aN aN aN lze uogre20.pAy oyj0As umounupn
aN aON ())looze (9)[oz6z (¥)looOKt  aN ON uogqueaospAy umouun
aN aN anN an ON (21 aN TOL VOA
aN @) lavs aN ON aN (2) [aBs anN WBUIWEIUOD JusAjoS
ON aN  (91)fooriz (6)loovs (6) 10092z () [0k (ot) | sop umouyun

) spunodwo? papnuap| Apaneuay

fo'os :mal (1,uod) STV IoAINIS

a: Ly HALTWYHYS

o

i
mm.

S001¥Z 'ON "0l D3ASAN seainosey wjuenp
AHVYWWNS V1Ya HILYMANNOHD 0661 AHvNHa3d

(v jo ¢ eBeg) ¢-p F18YVL

5

0061




“8ouquoeqe eyide jo %O U eee) o

PrepuRa Jejem Bupyupp Awpucceg - § .aaaa.a.iiz..itacswsﬁi.%. ...u
) Aoy » "UOIHPPY PIRPUTIS 0 PONIOW ) AQ peU[LLelp SNV -
e RS e

g e el D il 10Auoo Ula 0u ) Aiencoes sidues pertdg - N
A J x_....uuo ‘6°oN o4 - ) "sousiepeiu| 0} onp _!-i..n.u._;. a
‘penousg - (P) Wwj) uofivelep Wewnnsuy ey ey 1018sil Inq !
*ajqnios pjoy - (v) Yw)| uopaeiep peljnbei-|oeRUOd BY) UBL) 888 ._n.. ..u_.wt o -m
aN aN aN ON epjueid
86’6 o'y 6'tve £'SS iz
gce gs’iec g9'ce gasie wnjpeuep
NaN NMGON MNGON NMON wnjireyt
aN 00041 00968 oovey wnipog .
aN anN ‘84's aN e8NS
NON N3 AN N3 ON N3 aN wnjue|es
ON 000FY 1 000LY g oeoe wn|sselod
aN aN aN aN 18%9IN
ON aN aN ON Analepy
g0¢ (1] ¥ 09ce 0sse esouebueyy
aN 00.9¥ 0000V 1,1] Vi 4 wnjseubepy
N OGN NVS02H NS'SH N90} peen
Ha o2 H 00622, H 00v81 H 00¥29 uoy|
aN ON ON e seddog
820!} 809 avol go86} yeqop
aN a9%8 VEL el wnjwoiyn
gE'9E 00088} 000692 00958 wnoen
ON ON aN aN wnjwpen
wnjjlieg

SO0LYZ "ON "G’ DIASAN $93inosey wjusnp

AYVINNNS YLVA HILVMANNOHD 066} AHVYNHE3S
(v Jo v e0ugd) ¢-v TNEVL

-y Em— ——

4-1184

0062




‘Prepuwe sejem uc_._c_i b-vcou-n -8
"Pivpune Jojom Bupyupp Aswid * d

rmpaeym ON = EN
Wu peyeuBisep opy - JOMN
‘snjeA esuepIND = AD

¥ qpueddy ‘g "oN jey - ()

LRI T e PR o R e B o T o R S A

i

“Sul| [oRU03 Uiy jou sekeue ejedydng -

. ‘prepuwie op -

Iquy uondejep [WORARLY I8 PRjOSiep JON -

Wl USNIeIeP JO) _zﬁzﬂﬁ_ﬂ“:ﬁ.ﬂg toun & sidures pexids -
‘SULIGPELI] O] ONP POIBLURES BNjUA -

nggﬂ

‘penosna - (p) uluy uopseiep pesinber-ioenues mojeq Inq .
"sjqnios ppay - (v) WL USRRSISP WIELIRNR O1p 01 Bnbe 20 S.ﬂ..._.n__w.% ﬂ
aN ON aN aN epjuei)
641 rAY! IE lev] uz
29 liel i9°€] aN wnjpeuep
oN aN aN | an wnyey)
00061  0000VE 00182 aN wn|pog
an - ON aN aN JoN|S
INGN 3INGN NON N aON wnjuajes
000502 00+0S 00011} ON wnjssejod
lzel lie] aN : aN 19%2IN
QN aN aN aN Ainosepy
092 ozve 0081 aN eseuebuepy
00LLY 00SIY 00I81 anN wnjseuBepy
0cl 19 [22] 6L pee
HO0OPS HOOIZS  H000KY H [e'9] uoJ|
HoL Hiv  H62 H (o8] laeddop
lo1] aN aN GN yeqo)
ce L2 anN aN wnjwoiyn
000Y8L  0QOOESZ 008+9 [zoe] wnjole
ON ON aN ON wnjwpen
ON l6°1] anN aN wnjlieg
092} 826 gl aN wnpeg
N2 Nl9z] N [9e] N ON ojuessy
anN aN aN ON Auownuy
“ 0090} 0050} 0901 loe) wnupwnpy
. Svi3
A HALIWVHY Y

S00L¥Z 'ON *Q')

O3ASAN $e3inosey mjusnp

AHVIWWNS V1va H3LVMANNOHD 8861 HIAW3D3Q
‘- s d)zv3avy

e

"

4-11A1

0069——




"Bujipuwysiw Aiojeioquy o) enp unijoN - UN
Wwy uopaejep soj | qpueddy ees Syusy) uopeiep (eaiuue |8 peoslep N - ON

aN HN aN aN {i/Bn] s@3d/s3aI0LLS3d

. 00E2 0012 002 HN (wo/soywn)
aDNVLONANOD D14103dS

(i/8w) 35Y3H4D % 10

S001bZ "ON 'Q'l DIASAN ©32In0say wjuenp
AHVWWNS VLVA H3LYMANNOHD 8861 H3aw3o3a

(z 1o z9Beg) z-v F1EVL

4-11A2

00




‘en[eA soueSpinD * AD
Wi UeTR®p poiieww mojeq uesssd punodwos fuonvaussuSs peyswpeg «

"PIpUNIS ON « EN poows .

) LUK UBHSAIAM 1] | Wpusddy sss “bon) susujueiucs sjustio pepaedsun o) -._.__.u_.._s __o.cot_"_.__.vuio..o.w . .u.“

-HUl| uopaeiep e3jifieuv je pejosiep JoN - ON "[910} Uy spuUNOdwWOD UMOUNUN o Jequiny = ( )

; Ven uj siep iy
-[Ayiawp-9'g 'eueI20
ON aN aN (8} an _nﬁ -/Ay1aw-p 'aUBUON
ON aN aN “mw mz N -Aylew-g ‘suBUON
aN aN aN ies an oN -1Apiewip-9°z ‘auBUON
aN aN an (11 QN [o6 8UEXBLO[2AD PANIISQNS
ON an aN oL aN aN umoLun + o:muw:o_u%;&o:iz_m
ON " ON ON aN aN los [ 1 Anewip-g'L .wcmxmco_go
aN ON ON l6€ (21 [sp -JAiew .o:mxo:o_oao
ON aN aN aN ON (21 -/Ayie ‘suexeyoah
ON aN aN aN aN [0z ocmmm:o_&o
aN aN aN ez ON ON . Aylew-¢ ‘aueiday
aN aN aN 8t ON anN -AyIawip-6'Z ‘suexaH
ON ON aN ON anN (2) le8 suazuaqiyiawi
aN aN aN aN aN [z -(olyAuie)-g ‘euedoid
aN ON aN aN o9 aN -JAdoid 'suazuag
aN ON aN aN los ON -Ayiawn-g'z') ‘euszuag
an aN aN aN loe oL -Ayiew-g-|Ay1e-| ‘suazuag
ON ON aN ISt aN aN uoqIed0pAy umounun
aN aN ON aN loe ON umouNun

spunodwo? pajuapj AleApejuay
anN anN anN L e s2 saua)Ax jejo
aN aN ON v I (aN euazuaqAuy13
ON ON anN 1]} ON ON auan|jo
aN aN aN 84 Sl 9 euszuag
aN aN aN 2 aN aN eueY180J0jY2]Q-2'}
aN ON aN an aN Iz euedosdosoyala-2's
aN aN aN €S aN le (le101) susyBOIONOIO 2°L
aN ON aN e oL aN eueyleosoyola 't
ON aN aN (6 aN aN 8U0)B3Y
Iz laz laz [ v lav [ae eppojys susjhyiepy
aN ON aN 9e 09 aN . eueyl80I0YD
aN ON aN 02z aN aN epuojyd AU
SOINVOHO JILY10
. HILIWVHYD:

€001bZ 'ON '0'I DIASAN 8321n083H vjuEND
AHYWWNS V.LVa HILYMANNOHD 0661 AHYNHAIS

(v Jo | eBug) e-¥ I7AVL,

[

A_T1Tns

00




.

*sjekpaue pojoenxeey - 3
‘prepuwv oN = BN

~yw) uopaejep 1o} | gpusddy ees fywi| UORINEP eonkjeue ju perdeiep 10N+ ON

‘en|vA @3UEPIND * AD
*sjsljeue sjdwes peynia - 10

‘s10wos| ojquysinBupsIpU] o UORN|e0d ey sueseidel enjeA «

~usj| UO[99IeP POYIeL Mojeq Jueseid punoduwios (uofEAUSIUOI pejswpsy

M9 st d HALINYLY

"Juw|q poyiew uj punod - g

"YBn uj wiep iY
QN aN 2 aN aN an eus|Kied('y'b)ozueg
GN QN 82 aN anN ON eusoeIyiue(y'e)ozusqig
aN aN 4! aN GN ON eueiAd(po-¢'2'})ouspu)
aN lzg 29 98 aN le euesAd(e)ozueg
aN x1s XES X0k aN xe suayjuesonyj(¥)ozueg
aN Xl 1s XE€s X0 QN xe suayjueson|j(q)ozueg
ON aN ON aN I las ereeyiyd (jAxeyAyia-2)sig
an 022 ovZ 00S le 61 euesliyd
aN 01 062 0ce e Sl sueseiyiue(e)ozueg
aN 00} ole oy e i euelid
ON 6% 00} (1[4t aN ¥ aueyueIon|4
ON lis 85 0L aN e auBdBIIUY
aN 09} 0E2 (1[4 aN ] euaiylueusyd
aN [z 2e ¥l aN aN aualon|4
an [ 82 Ly ON aN eusyydeusoy
aN 22 gE aN aN e eusjeyiydeujAyien-z
aN aN. 62 aN aN anN susjeyiydeN
anN aN l9 ON aN aN fousydjAyieny-z
aN ON [ ¥ aN aN aN euszuaqoLoYdIa 'L

._,w_._e..m_._a_ STILLYIOAIWIS

h S00LPZ "ON "0’I D3ASAN 8221n083aY vjuUENp
>I<_253m V1va H3LVMAONNOHD 0661 AHVYNHE3S

(v 10 Z eBed) ¢c-v I18VL

Lo




‘Prepusie oN - BN

uniloN * UN

‘ajelioue ordures poryg - ¢

WYw|) uopaejep Joj | ._8&2 008 2ywy LoRIse18p reonAjeue 1o pejselep 1oN « Oh

"syshjeus pejowspxesy - 3t
YW uojiaejep POYIBLI Mojeq _E.-a punodwo3 !uojienussuod pejeweg «

quw|q poyiew U] punog = €

*(h0n) siueujwejues ojusBio peyysedsun Joj 8 B 05 35:%.._"._“_ :u.._—h 3 “on

{910} U] SPUNOALIOD UMOUY _o.eaa =k

HN aN UN ON ON HN aON 880d/S301011S3d
an anN 4 suazuaqAyIawLL
mu mu mu mu aN l21 ON ulaw-'€'| ‘euazuag
anN aN aN ON ON |oz aN -Aygrewn-p'2' | ‘auazuag
aN ON aN ON ON aN gy umouyun + euazuaqjiuadoidifyian
ON aN ON aN ON [v1 aN auazueq |4y
aN ON aN aN aN aN 2L UMOUNUN + PIOE [1BJE BUAZUAE
aN aN aN aN ON ON |99 -eydje'pjoe ojede euazuag
aN aN aN aN aN @) los aN pioe afieoe euazuaqlAuiay
ON ON ON ON | o002 aN aN umouNun + euadesyiue |Ayia
aN aN aN l 089 aN ON ON umouNun + suaeyiydeulhyiay
anN ON aN [ oor ON anN aN umouyun + eusieyiydeujiyiaw)i L
aN aN aN [ ooot ON anN aN susjeyiydeujiyiawig
aN aN aN [o9L [ o081 aN |99 euedapop jAyiawy )
anN aN ON ON [ oovy GN aN euedap jAylewys
aN ON aN oaN  (b)looess aN [ 8S euesepeiday jAylew|q
aN aN aN aN aN aN | vs euesepeldap
ON aN aN loss aN aN aN euedspun Ayiew|q
aN aN aN aN anN lozt o wejoejoiden
i OGN aN aN OGN aN aN |28 HVd umouwyun
aN aN anN aN aN aN [2e uoqred0ipAy 911240 umouun
aN aN (v) [ooze (9)[oz6z (v)looOKL @GN aN uogqeaospAy umounun
aN aN ON aN ON 2L aN TOLYOA
aN @) lavs aN aN aN (@) laes aN UBU|WEIUGD JUaNOS
aN aN  (9t)[ooviz (6)loave (6) o092z (s)loer (o1 [sov umounun

spunodwoy pappuap) Ajaajejuay
loos il (1.uod) s3TLLVIOAINIS
mEmsé«&

S001VZ ON "0'1 DAASAN 8821n08RY BlUEND
AHVIWINS YLYQ H3LYMANNOYD 0661 AHYNHBT

(v Jo ¢ eBud) ¢-v 378VL

v




-

‘Prepuwe Jejem Dupyuyip Apuoses - g
PrOpUR® Jojon Bupyupp A - g

‘PIRPURII ON * BN

Yy pejeubjeep oN - TON
"onjuA 22USpIND - AD
~vxpueddy 'a 'oN 'H = ()

‘pergossig - (B)
"sjgnjos pjay - (v)

‘esusquoeqe enide jo %0g uviy ew

#3u8q108q® 8duree leywy jonuoa jo o exyde ..eaa-sv._“_eu .

"UOJHPP® pispumle jo poyjewws ey) Aq peujuLiejep enfe -

"SHW] [0NUOI LiYYM Jou sjsKieue jeajidng -

Ywj uope)ep o) | Ypueddy ees iy uopaejep jeopieue ju peleiep JoN -

“swi| (0UOI UYYM Jou 8] Aieaodes eidwes peyds -

‘93UeI0jI0jU| O} GNP PABLI[IS0 BN|UA -

) uopselep juewnnsU) sy wey Jeell 1ng

“Yuijj vojioelep peiNbel-PERUOY BY) UBLY] FIS| B SNjYA- B

mz%:ﬁ;

. Von uj wap v
s T aN aN aN ON epjueid
‘ () 266 0'bb 6'vE £'sS ouz
aze as’iz a9'c2 azLiz wnjpeueA
NON NMON MN ON NMON wnjjeyl
aN 000Lb) 00968 oovzZy wnipos
aN aN aLs aN JoNIS
NQN N3 ON N3QON N3 ON wnjuejeg
aN 000vY L 000LY g 0£0€ wnisseiod
aN aN ON ON 19%2|N
ON aN aN ON Ainosepy
goe 0ElS 09¢ce 0SSe eseuebuepy
aN 0049¥F 0000k 00LL2 E:_nocuui
NGON NVSO02ZH NS'SE N90l peen
HE102  HO00622 H 00v81 H 0029 uoJ|
aN aN ON L'e Jeddon
s A 809 0] g8'6l yeqo)
ON a98g L'el e wnjwoiys
gege 000881 000692 00958 wnjaEes
ON aN aN aN wnjwpes
ON ON aN ON wnyjlseg
aN 188 26 | 8002 wnpreg
N QN NBoe NON NBLle ojuesry
aN aN gzee glez Auowpuy
aN o0zze wnujwnpy

SO0LPZ "ON "0l JIASAN 8e3In0sey wjuenp .
AHVAWNS YLVa HILYMANNOHD 0661 AHVNHEIA

(v jo v oBed) ¢+ J1AVL

4-1184




G I!Ih.da'll o o ey by @ |
conmoney sassy e ey
A VAAUAALS A Ui vid Bow, g p s
1 o saon ooc’) ooc's LT B
oSy vl (3T a4
el ov, ON N.ﬂ.hg lhn
1eev) . oN 0z oA 000'950°h  DOO'USH'S  bO¥
O USAPOPPURION..o. .. s N oW n| [ow  ww o« oz
woom e i o & ol oode iy € wx
DOl 1 B0y PEUBICD FO Y . g
. SOpRIoR00 ; 05T 000’y ol 101 ooa'l oor'y i w3
W TR 00z 00c's o ™38 000’} ooZ'} ) b TEL]
ooc'l 005"} (5] 3207} 0052 09T 09 20
b A ‘108 *4HNg HALYM ‘108 *3ung YETUT)
Ay - - 11+ 1 [+]
—=c I —
s ©MD
s o \ \-I!fai
vemulysoenrg = OZMIN VANTD
e T - _ _ _ _ _ _ _ . Vi OZ¥ \/m.u
nny spislmy el = WVA 1-X @ 1 | 4
— = Y ‘9018 \ ]
——lyrg - o o M
mmpp = 701 . %078 -~
seymaiererq £1 = DA T ‘o078 Z-M0 "ONOD y ......- W
smpsamreng 111 = ¥OQ 1 . ANOLS . %] _
Z £-SS k)
axy <| =I17NA * a o m
w H ~ >
W 4 o - m
_ Y =0 o
i = ¥-SS ‘ t—Xg = e
=M |w B 1-SS 'Rl S =
‘ ] ‘s X a C-H0 g \ 3
> OYHOLY s
! ] Ly S
@ | vt = ¥
5 =SS \ =F i@
[ s TIVM
! 39YHOLS —meyooovy ¢ o 313I¥ON0D
T,.xo NVL 1YL .- 2 -N 1¥ 53380
_ Lo e uroren 7 saued 1T VIO 103203
§ cil'oN n
o0l 1T ad || owon : B
' 182 'ON as || veemz : ad
. ~ 6 wvd || ive @ n
sz WX B H 1
® nae ||z : 3007
HAIYM € : vaa i’
MD M3

1t

00

T 1 T
TR

. M SN |

pae

i - . .
A Sonte Ry omrbbia g

— t:

T g o ey




' ‘Buyipusysjw Loesoqe) o) snp uni N - YN

Wi uopselap Joj | xpueddy ees ‘yw| uopssjep respeus 1w peiselsp N - aN

Wiy uopeiep peinbes 080 Mojeq ING HWj| UOTeIEP WeWNAeU| oY) o] [enbe Jo ey Jeweip - [ |
W) UoNoeep Wewnnsy Uey) Jejseln - <

S00LPZ "ON "Q’1 D3ASAN 8a2inosey muenp

AHVWWNS V1Va S3TdWVS WNHA aNY 110
‘LNIWIO3S HILYM IOVHNS 8861 H3aw3oaa

. ¥ 378V1

P [ Pr— [EE—— .ll.l Tlcnl- [ . v —ong P [ & e -

aON aN 008} ON uN Z¥Zi-10pp0ry

(B8x/Bn) god

HN W2I2<  L2I2<  L212< HN (4 *Bep) ALruavLINDI|-

HN BN  o0o00'00E UN UN (6y/Bw) 35v3HD ¥ 10
UN 120 aN aN aN o) ‘Ainasepy
HN 182 (6711 (61] 62v [ei0) ‘peen
UN Ly aN aN aN ! [E101 “‘Wnjwoiyn
HN £e2 [vz)) leet) [191] . [eio} "'wnpeg

1 les] (€] [elo) ‘ouessy

(/8n) STVL3IW ALIDIXOL d3

T UATINVOVA T

4-11C

00




]
e -y

.-

"SWH DOND epimno sjsdieus iy fsjedeuw peppenxesy > 3y

‘U joN=-  HN

oddy ees yw Bp [eopAeue 9 pepejep loN - ON
Y uopaelep 2o | qpueddy ses ywj uopoe iomeslget ., L

Hw) uofaeiep poifieu mojeq Juesesd punodwos

"eyjde xqnepy - ns_

‘uofenuesuos pejewipsg -

WUBIQ poyews U puno - q
“[#10} uj spunodiuos umounun jo sequiny - ()

‘By/Bn u) wpep jiy

Toooss ON ~ aN ON ., Suwidey
mu 8898.." mu uu ON aN ON ON ..E.Ez.... clousxep-Z
| oooet aN HN HN aN ON ON aN +Adoxd ‘suwxeyojain
aN ON UN HN [ ooovz ON aN ON umouNun + euwxeyojAajlyiewiAingy
ON ON HN HN ON locotz  [oooez ON suwxeyoahojApewihing
ON ON HN HN | ooovz aN ON oN . susxsyoja oy iujew)g

ON I ooosz N HN ON ON ON ON 12*4Aipawip-g'| ‘supxsyojo
00082 aN HN HN aN aN ON aN IAyew-Ape-) ‘susxeyopiy
000CY 00009 HN HN 000S¥ 00061 000¥Z 00092 Agew ‘susxeyojady
00059 00009 HN HN 0000% 00008 00098 0005E Jhpe "susxeyojplo
ON 000CZ HN UN ON ON ON aN HAow-¢ ‘euvxeyy
o001z 00012 HN UN aN ON ON aN 1Apawip-g'Z "susxey
ON ON HN bN ON [ oooet 000891 [ 00051 euszusqihyiswy g
aN ON HN HN aN | 00092 | oooee | ooz suezueqlnew iy
| ooz ON HN N [ ooogs 00012 0000€ 00051 ~Adoid ‘sueruesg
ON 2 f ooose HN UN ON aN aN aN suerueq pejnijegng
aN aN HN uN N 000¥ b aN aN UMOUNUN + UoqIwIaIp AL
ON aN HN uN | cooLs 000G} ON [oooiz uoquezoIpAy umouyun
ON aN UN HN aN aN ON | oocs SUSY[® UMoUNUN)
aN aN HN HN ON ON 00024 aN suwy|® umouyun
{v) looosos [ ooooe HN UN ) locore  [oooes looozs (2) | ooovz umouyuny

- € punodwog peypueps Aeagmue
oove 00001 0081 0022 0OSH o0oL¥ 0029 000¥ ssusjAx wjo )
oocy 0019 0oLy 00Zy 0092 00¥S 002L 0061 euszueqiiy3
000k 00.9 ON aN 0052 lozL lote | oos susnjo}
fotz fone an aN ON aN aN ON susipeoiojyoune |
oocl 0021 aN ON loozi | oozi ooz [ 000l suszusg
ON foze ON ON QaN ON oN aN susipsoIo|yop |
0051 0061 0022 0002 00t} ON aN ON (™00 suepsaiopaig )
love loaz ooz loozi love 0051 0051 fo99 suwsoloyDIq 1)
ON ON aN ON ON ool ON aN suojeay
0001 00z q 0091 q 0091 90051 q00£2 la ose laozwr opyiojys susjlipepy
0st 08L aN aN aN 0092 0062 0052 suwsoioyD)
SINVDHO TULVIOA
M

.moo IYZ ‘ON 'Q'l D3ASAN se2inosey wiuenp
AHVINWNS V1Va-31dWvs 110 0661 AHYNHE34
(e 10 1 oBeg) 5-4 1@V

4-12A1




‘souwquosqe eyide [0 %OG UeY] e8] B|
esuwquoeqe ejdwee !njw)| joRuoa jo o oyde uopseBjp-isod - M
"UOPPY PIIPUE]S JO pOYIeL BY) AQ PRUIULISIOP BNIBA - VS

Wy uopsejep 10) | pueddy ees tywy| Lopdejep [EojLijsus |8 PAjOSlep ON - ON,

“BjW| [ONUO3 UIYYM Jou 8] Aercoes sjdwive pods- N
«  'SOUslejeju] O) 8NP PRIRL{I SNjEA - 3

Jwy uopsejep JuswNNsY] BY) UL Jejeeid Ing
a

W] UON2618p PeANbEI28NLOD B L 8881 8| SNITA -

By/Bw wy w

aN ON aN aN aN
Ly : zL gace 8y ey ou|z
gee |z goc gez gez WnpsusA
ON aN MON ON aN wnjjjeyy
ON ON aN - aN ON wnipog
ON ON ON ON ON NS
N3ON N3 ON N3 ON aN N3 aN 7 wnjuejeg
ON ON aN ON ON wnjeswjod
OoN ON ON ON ON (LLEY
N ON N ON N ON ON NON Ainasepy
g1z asl aN BgIS0 goco  eseusbuwy
ON ON ON ON aN wnjeeuBey
1z P ¥L0 g6F0 MESKD pee
arci azel ae's g5 gz T
aN ON aN ON ON _ 1eddon
ON © ON aN ON aN yvqod
alLi azi acl ON ac’t wnjwoyy
gcey - g L6 8602 goes Bree wnjoe)
ON ON ON ON ON wnjwpe)
aN ON aN aN aN . wnjdieg
azv gz¢c ac’h azi 801 wnjreg
vsaLll ¥S ON vsae'l 891 MBZIL ° oueery
aN ON ON aN aN Auownuy
aes (- Wi ]| a9 ale ase wnujpnyy

S001¥Z ‘ON Q" DIASAN 9008y BusND
AHYWWNS Y.LVa 31dNVS 110 0661 AHYNHA3L

(€ 4o £ oBvd) s-v IAVL

'
= e pere ® p— R, ey D ] —— oo peg

——

-y

4-12A3




: : URON-  HN

Wwij uopeiep 1o | pusddy ses yw)| uopdeiep I4EuE 18 pejdejep jop - ON
"oywd)idnp eyide iy - gsIY

' ! 'oyidexqnepy- gW

aN aN aN (i/Bn) saad/s3aiolLsad

HN HN oLy (wa/soywn)
FONVIONANOD 214103dS
(I/8w) 3SV3HD %2 N0

HALINYHY

S00LPZ "ON "0’ D3ASAN ®02In08aY WUEND
AHYWIWNS Y1Va H3LVYM 30V4HNS 8861 B3aW303a

; (z 10 Z eBugd) 9-v 1YL

..... —-— —er - [Rp— [ (ST ——— - e g

-y

o ~—=a

4-18A2

0082




< ‘pPRpUMsON- EN
UIPN-  HN

Hwy uojioeiep io) | qpueddy see Jywy uoRdeP WORARUN o PolReep lIoN- aN
"sjeoyidnp exrde maeyy - gsy

‘oyide qaepy - EN

Wy uopoejep poew mojeq weserd punodiwos luopenuesauca pepwiey - |
YUW|q polew vy puno - q

VBN uj wep |1y
aN aN ON $80d/S30101LS3d
s BN HN ) umounun -
HN uN aN 1UBU|WeWOD WeAog
-_..E...onEoo Peujwep| Aloapmue
laz aN lae elejeyyd (Axeyihyie-z)sig
ot aN aN pioa djozueg
STILVIONNIS
tN tN aN spunodwo peyyiuep| Ajeajisjue]
aN aN Iz eueyieoiojyop |
2 2 (4 (1e101) sueyiecsolyolq 2')
e e le eusyisosodia 1L
K] euo}jedy
aN eppojy2 euejiyiep
SOINVDHO TVLVIOA

S00LvZ "ON 'Q'I D3ASAN ®e3inosey wjuenp
AHVWWNS VYiVa H3LVYM 30V4HNS 066} AHVNHAE3S

(z jo 1 oBug) £-y T7EVL

4-1881



- —

——

..saesa.._..._._oasc.__:.._.._

saueqiosqe sjdwes ‘syuy| jonuoo jo no exids uopseBip-isod - M
'UGNIPP® pIepum|e jo poyiew eiy Aq peujuiiejep enjsp « yg
"SHW| jonuod ujyyMm jou sjpkeue sjeoydng - Y
‘prepuns oN- BN
Wil vondeiep Joj | qpusddy ses yw)| uodeiep eankeum |» pejdeiep IoN - ON
T jonu02 UYYM jou 8| Aiencds: ejdwes peyidg - N
W uofdelep Jsilunuisu| e ueiy Jejeeil jng

‘Ywj| uopaejep peinbes-oenuos sy ue eee| 8| enjPA- @
. . BN uj wep y

aN aN epjuei)

54 § ELL ouiz

aN ai'v wnipeuep

aN NMaN wnjeyy

00.€} oo2vi wnipog

ON anN Japllg

anN NMGAaN wnjuejeg

00902 000€2 wnjssejod

(8] )] anN 180IN

anN aN Ainolepy

1'sg A eseuebuep

008 0948 * wnjseubey

619 NVYSS69 peeT

H2sa Hovil uojj

aN acs Jeddop

aN gee HEeqQoD

aN aN wnjwoiyd

00448 00cEB8 wnped

aN anN wnjwpe)

ON ON wnjlieq

886 g 10} wnyeg

aN N OGN J|uesiy

aN anN Auouwpuy

iy Siv wnuwnjy
SIVi3IW

dna ALIW _

S00LYZ "ON "0’I DIASAN $e21n0seH wjuenp

AHVYWWNS V1Va H3LYM 3OV4HNS 0661 AHYNHAIS

(z 1o z eBuyd) £-¥ F7EVL

At ey — it L — —

T

——

4-1882

008%




Wi Uopoeiep so) | pusddy ees AL UOR2e18P wonAriue e passesep son -
"*moidnp eyide xaep - agp

AUBIq poytew uj punoy - 9
VXpusddy ‘g ey - (0)
.—-_o_.a._.k!oa:.co:!ae_.c:-e.onE:z. ()

. 04/ uj wpep yy

an aN [ez “olonuI2 L 101012 | 'euey g

fooor  qn ON Pejue wewrusuy)

looor  qn aN 10403} UMOUNU(

loce  an AN -osonyn-z'z'1-osopom-z'y ‘euey)3

looss g anN umouyun

[ 0001 aN anN suBxe 9jj94a umouyun
Spunodwo peyjwep, Aeapnwuey

000¥¥  DOOEE 09e sauejx jejo

GN 0009z 2 eueifig

0026 o001} ove Buezueqiyig
aN aN lo © 8uezueqoiojyy
000Ze 0001} le euenjoy
0046 008y aN 8usLisosojyoene 1
000EL anN aN 8uoueiued-Z- /Aoy -+
loos o6 Iy euazueg
0009k  oovg aN 8usyleoloyop
0000F [po6} aN euelyecsoiyopy 141y
ON anN anN euoueing-z
aN ON aN Wuojosojyn
losg aN aN (e101) 8uaYIe0IOjyg-2°}
00E} aN l6 8UBYI80101Y2) -4}

ON anN s eplinsip uoqrey
laocor an qoi2 eu0jeaY
q002k [lqoosk Qe 8PLoIYD BuBjAyiey

: SJINVOHO FLVI0A

S00L¥Z "oN *q') O30SAN seasnosey wjusnp
AHYWWNS Y1ivag T0S any AN3IWIa3s 861 H38wW303qg

(v 10 1 oBuy) g-p FJavy

0086

4-19A1

-»e




"8|sApun pejownxesy - 3y

Wuny uopoeiep 10 | mpueddy ees ) ‘Sielos jo uopneen - X
U uonaeiep wanAeus  pejosiep o - N : Wiy uopasiep porews mojeq wesesd punodwos tuogsnuesuos peminey - |
‘ojwajidnp exyids ey - gy NUBq popaw U puno g - q
‘oyide ey - g V qpueddy 'g ‘jeyy - (D)
‘UojRujweoe ojuebio SARY JOU pinom (%01 mojeq) Liencses ejwBouns pjow pejje) » o} "Mp 53 jo sjeheuves puw uopdenues) sy jo synsey - ()
Slio® [inisu ‘jwisued uj lumouxyun punociByovg - na "By/Bn vy wep yy
iy [ooov anN aN aON aN aN foocor Toozk  ooiz  Tooor euejlied(y'Gjozueg
aN aN aN ON anN ON aN lozy love aN suadviyue(y'e)ozueq)g
aN aN aN aN aN aN [ oosg lovz  loozr [ogg euesid(pa-g'z'|)ouspu
loora  [ooogs anN loozs loo6y [00z8 [ooOCL loott o006t [oos . euasid(e)ozueg
¥oozz o006k 0002 xlooz6 X o0oz6 X oo0sg X 00022 X00es Xooz¥ |o00SZ eueyiueiony(y)ozueg
Moozz xooosr M ooos X006 xooz6 Xoose Xooozz x 00es xooz¢ [oo0SZ eusyiuelony(q)ozueg
aN anN aN [ o068 aN aN aN aN [ oov aN eejeyyd |A00-u-|g
looost  rooosz  [ooogs 000SL 00019 ON 00019 0006k 9QO0006L |oOOVL eeeyiyd(Axeyiiyie-2)s)q
looozs  [oooel  [oovy loos6 [ooott (o009t [ooooz loosz  [ooer [ooct _ euesiyn
loozz  |ooogl anN loosz  [oozp aN loooor loozk looll  [oog susseiyue (e) ozueg
looort  [0009t  [ooooL aN ON  [ooo12 [ooovz anN aN 0092 euaIAd o
looott  fooozt  [ooss  [oooiz o000z o0o0ze [oo0zz o008l 0022  [oost eusyweson|y [
[ cosr aN | oose GN aN aN | ooz9 aN aN aN Jereyd Jng-u-jg H
foooor  [oors aN roois looee [ooozL an [oe ON aN . eueseIyIIY
looozz  [ooosz  |oozs 000VE  000BE 0006S 00085 |oce looer ooz euaIyiUBUBYd
loote  foooor fo0z9  |oooet looott o001z  looosz  |oge lose aN euason|4
ON | coge aN loootr  looes [ooovl [ooots aN aN anN urInjozueq|q
ON looes  [oorg aN aN 0000€ [oOOPE  aN aN anN eusywdeusoy
loose  [oooLt aN anN ON loose |oocs [oi2 aN anN suejAyydeusay
looolz o006  [000s 00009 0000S 000iZ ©0000SZ |oO9p [oes  [ooe euereydeulAyiep-2
loooss [ooobz {0005  ooogy 000L¢ 0008 0000LF |o0OZ looé  loes eusreywden
aN | oose aN aN aN BUBTUBQOIOIYIML-+'Z' |
aN aN aN loie aN _ Ppioe oj0zUeg
aN an aN | 065 aN louaydAyiepy-v
looze  |oose aN loss  [ose euezUBQOIOYIIQ-2'}
anN aN aN anN . lousyd
STIUVIOAINIS
HALINVHY

i | S00IPZ "ON "0’ D3ASAN ®221nosay wjuenp
AHYWWNS Y.L1va 710S ANV LNIWIa3s 8861 H38W303q

(v jo Z oBug) g-v 37aVL

0087




‘speieu peoenxsey . 3y

UNIPN  HN

Wi uonasiep so} | qpusddy ees tyun Logsejep mopkeue g PolRep ON= QN

’ ‘speojidnp eyide ey - g

‘oxyide ey - Gy

‘Uopeujweiuos ojueBio easy jou PINOM gjjoe minyeu ‘misusB uj ‘umouyun punoiByseg- g

W uenaelep pounaw mojeq Jesesd punodusos ‘wogenussuos pemwpez- - |

sjelruv SP/0D Aq peuuyuco SN[Up - o

V¥ xpueddy ‘g jeri- (D)

*(%01 mojeq) Lieaoass emBouns PI2® pajju) » o} enp pg5 jo sjefjsues) puw uopoenxee) syl o synseyy- ()
T qpusddy ses leuoswes SO/ND ©) enp siqesnun neg- (o)

) ™01 1 9punodiwod Umounun jo sequiny - ()

. ‘8y/8n u) wpp gy

GN 200061 (e) (e) (e) 00002 0008F 9 DOOE} ON HN 092}-J0|901y
882d/S3a101183d

aN aN HN BN (2)looos0r HN uN (8) [ooo008E1 (S) 0000522 (9) | 000062 uoqresaupAy umousun

Bl . ON ON BN HN aN BN N ON (¥) [ oo00252" aN 9lewose umouyun

(e1)  ooooeee (21) [ cooovEY BN UN (81)loooiszt UN  ©N (21)|ooooroz [00008S  (v1) [ 0OOELLL umouyun

. [ 000094 anN BN HN aN HN  HN ON aN ON “1Apeunp-2'y ‘euesapun

aN HN BN anN BN BN ON aN aN -IAyew|p-g'g ‘euesepun

looooez  uN  uN aN HN HN aN | oooort aN euesepese |

aN . HN HN aN BN N anN ON aN Mpewip¢ ‘2 lpe-¢ ‘euruey

aN HN bN aN HN  bN aN (€) [ o002y} aN 8UBS00BILG

aN HN N aN HN HN aN 000011 aN HAyieunp-g'y ‘euepeyyden

[ ooo0EZ HN uN aN HUN  HN ON ON ON euRILCOBEXEH

aN HN uN anN HN N aN (€) 0000201 aN JAyIewip-9°z ‘euesepeideny

{00001 HN HN aN HN ©N aN aN aN euedepede

aN HN HN aN HN  HN aN . 4N aN “Aiewpr-4 1'9'z ‘sursepog

aN BN BN aN HN  HN aN ON aN © 8ues020(q

aN HN HN aN BN HN aN aN aN -Aewp-p'e'2 ‘eueseqg

aN HN HN anN HN HN ON [ ooooze aN HIS'e'1-ew0 [02'y] ojohkolg

aN HN ©N aN BN HN anN | ooo089 aN BINQOdAd-2' 1)~ 1 '} ‘euszueg

anN HN uN aN HN  HN "GN aN aN JAng-Z ‘louero-|

. spunodwo?n

pPelwep] Ajeapejue )
LLYIOAINGS
ALINVHVd

S00L¥Z 'ON*Q'l DIASAN $e2imosey wjusnp
AHYWWNS Y.Lva 710S aNY AN3INIAQ3S 8861 HIAWIDIAQ
- (v o ¢ oBug) - TAVL

—0088




Wi UoRasiep o) | mpueddy ees fywy uopseiep eankewe ye Pejselep o -
"L [oRU03 LYUMm 1ou o) Aisaooes ejduwee peydg -

"Wl [oAu00 UpM lou sekeue ejesydng -

un oy -

z2%c

"83usiejielu] 0} enp pejeLee sn[up -

3
V qpueddy ‘g ey - (0)

W UoRasiep peijnber-1281u0I MOIeq 1N YW UORIeIep WeLINSU| 84 Of [enbe 5o ey Jejesip - 1)

“Dy/Ow uj wep jry
£9 98 s 9L SE (%) spjios wediag
NHO'S NHaN NHEv NHg?e UN epjuein
0L’} 886 061°2 0.2'2 050} ouiz
J.e 325 31IS JerE i wnjpeuep
lo2] aN lo1] aN [2'1) wnjjeyy
aN aN - [pis) aN aN wn|pog
ON aN lozl ON QN | JeNIS
aN aN ove'e ON loos't] wnjssejod
S5 82 g8l 59 v8 19%2IN
N9’} NI'L N¥L'0 N6} N290 Ainosepy
N 102 NSZI NGIE N 461 N 28z esoueBuepy
3002k 300L'El 3 00e'01 30S2'} 306v'8 wnyseubep
H 00991 H000'2 HO000'.Z HO00'9KE HO000'8 pee’
002'¥2 000'8l 00S'c2 00080 006'8} uoJ)
€9 2ie 195 00's I vs2 Jeddop
lo1) los] 61 [21] (1] yeqon
96 se LIy 801 8el wnjwosyn
000'191 006'82 000'62} 00S'El 000'01} wnpEey
NZ2I NE'S NI N v N9'S wnjwpey
lego] [es0] [vs°0l [2s0] l9°1] wnylieg
No6¥'e N B89Z N0S9'} NOZS't N 559 wnpeg
le2) 62 lai) [21) 68 ojuesry
N[21] NON N GN N QN N QN Avowuy
02E'6 064’y 06¥'6 008'81 0E6'L wnujwnpy

STVi3IW

S00LYZ "ON "Q’) DIASAN ®edinose}y wjuenp
AHYWWNS Y.Lva 710S NV ANIWIA3S 886} HIAW3D3Q
‘e (v jo v oBug) g-p 1AV

S )

“ H h )

A_T0OAA

0




"opoydnp exde ey - s

‘oyde qaepy - By

"sisAeue G/OD Aq peutnjuca enmp- o
“B/Bn v wpep jry

2 00009 000EY 00015 00L9 , - 092i-loj201y
*80d/S3012US3d

S00LYZ "ON "4’ DIASAN ®e3inossy wjuenp
AHVHWNS Y1Va 31dWVYS T110S GNV LN3IWIA3S 0661 AHYNHETS

é- 3Navl .

4-198

— 0090




200009 000EY 00019

00L9 0921-30100y

S LB a8
ﬁse}p. .nuam_ w.u.uuu‘ A x.w

kg bE amw.«w. s

S00L¥YZ "ON "0'l DIASAN ®e3inosey wjuesnp
AHVWRHNS V1V I1dWVS 110S aNY AN3IWIO3S 0661 AHVNHEIA

6-» Navl

BN

4-198

0091




HOL VERLERAS § BOVIAd DBORAN B0 e hampme Bowd @
890404 " 9T SDORAN - == v
108 BoV.IuNE M nlatnmmidl
SOBVONO TRLVIOA GRLOTTIE vopesn puns oy [
lad ] L1212l
‘e £50r 1y uogenecu0o By 1310N
LL L] [}
ose P 30acTh
ooc's P waan'y
000'9L :uB 000EL ! NaW
oo’} ¢ 301 oor's i3 Doo'el - @ 301
_ 008'h i 3%d 00%'y ¢ 30d ooL's e 304 I . 30d Bad BoWPHIERG
oN Iovol 008’} IR < T ooo'oL : ¥oL z : Yoa 'l o
y oeL'w Poxale 06859 ! xae ooR'se : xaue L pell]
\ &S I$S TsS ss \ \ $
I 1} OZ+# =
\ I-X® B T T N~ .
- 0078 \ m
: 32078 /
*9078 249 g | *IN0D 2
\ ¥ AHOLS = \ £-55
- _ <| =1L7nn ‘ . 3
_m..._ H ] m
) ‘ & S 2.
! > r-ss ) t-Xg S
. =M | 44 _ ! S
] & | @ [ BTN PN | &
> S
! [} K =
o ! = b
\ \ ; z-sS g \ = o
s TIVM
] =
NOOOY ] = 313HONOD
_ H 39YHO01LS _.I......,..El =i 1Y v_mm_xu.\
Tnxo WNVL TTVL — e 40 3903
d——————— u f
..lbllllua...l.-n. el Ua.ﬁ —_—— |jom Bujuioyey ¥ eaue 4 YUl K
SEmpmssmnd I'l = VOOI'L
) pangey iy = YW \
L =TT Bl
Il"u.!.(..—. “ =T}
l—”chin (M vai _
Tanp) vemmug = AL
axn _

0092




Ill-ﬂ-q"."-rﬁlica A T
ll-l.l.““un-lﬁlunliﬁ.: . s je biranes byw) §
ety ey L T T
THO® BOVANG W g o hompan @
E2SIVOHO FLLYOANGY ONY #0d vosmy ademe oy B8
19 Bunou waoT
s m . ByBel 1y muopermecoo gy 13 10N
| o0000c  t awn 000’6z} ! Hdvn
000'Le I HdYN 00041 L | 000'vh i deq 00004 i HdYN
00084 : sg2d aN ! wgod 000k i osEdd 000’00 1 sead
008'8 4 N F 00Z'L9 : e3vd oN T s3vd oos'el ! onavd
ON N3Hd 000'09 P ONIHA oN i N3Hd aN ONESMd
PR 0045} SHvYd 009'v5Z SHvd 00Z'sZZ sHvd 00%'ZH H Y !ﬁ
v Semaity = e aN 81 008’ 8oL ooo's 831 an 81
= .y ooz a3a 000'44 820 000'1) 220 N 80
Pl - Wy ris (53] %S cE8
e - v _ . _ _ V1) OZ¢¥ \(m..
] pemedeay i) - MEAHd o p- - - T | - - T
- - o
ﬁ B ‘9478 \ o
—mppul Y] - my 32078 ; =
e Lt - Dari ‘oa7a T-M9 2 “ONOD ot
- AHOLS £-Ss E
\ m_ =1 LN : a o
M| e
" M \ ¥-ss : Xg \ s u.“.
=MD | “ 1-S§ - 8| [ <
|| & e a [ | M0 g | I's
e|l F | o I F
5 i T-SS g \ S
' S TIVM
i YOVIOLS : _%mzoouﬁ_ P H 3L34IN0J
- ANVL T1VL -— =
it B uioud - ﬂ 40 39Q3
‘. T 7T T {iom Bujuroyey @ eauad Ui dl '
| /

0093~

H33HD NMOLMIN




S—"A § G ¥ ANEU VH WYY

TTRENTRAR ™ ] et o
Oonsmtmy ey Ve s by
SU08 BIVNNE W ey e byspayy @
EMOUVMLNIONGD TVl b LT ]
9 o @asr
-l‘nﬂauljl . D&D..:.llll.l!!-( 210N -
L'y onz oz ONT o081z oNg L)
] TDION 59 TN CTS TN [ -]
o'l ABNDHIN o't I AMAOHIN viD ABNOWIN Vi
0009l ava 000’911 ava 000'LZ avan o0z
e H3dd0D 0u0') H3dd0D 09 Y3440 zic
o8 PAINOLHD #0) NAUNOHHD Ly WAIWORHD 5T
zl HOUNTYD vl HNINaYD i WAUNaYD €y i mccs
Dor'e NNRVE 0L8's WNve 059’} WAvA oL .
[ OINISHY 2 DINISHY 9 DINISHY [~
rss (533 T5s \ \ *
[ =1
-x® T T R = "
‘oa78
%0078 5
‘0478 - %) JNOD 3
\ = AMOLS o
<| =17 £
w.— [} o
z
S \ #-ss ‘ T-Xgq
O I S I P 1-Ss 44
W @ m a m €=M (%)
W . u<xmh 9
1 '
g i rss gy j
\ ; TIVM
1 39VH01S o el 3LIHINOD
= —tnms 1Y AH3342
Z-X® ANVL 1TVL ——— = — - — 40 3903

V097




APPENDIX C

HEALTH AND SAFETY PLAN




APPENDIX C
HEALTH AND SAFETY PLAN
FOR THE
REMEDIAL INVESTIGATION/FEASIBILITY STUDY WORK PLAN

QUANTA RESOURCES SITE
LONG ISLAND CITY, QUEENS, NEW YORK

Prepared for:

Quanta Site Administrative Group

Prepared by:
Golder Associates Inc.

1951 Old Cuthbert Road, Suite 301
Cherry Hill, New Jersey 08034

September 2002 Project No.: 023-6151



September 2002 C-i

023-6151

TABLE OF CONTENTS
Table of Contents
Acronyms and Definitions
SECTION
C.1.0 GENERAL INFORMATION AND SCOPE OF WORK ........ccccoverirrineanns
C.1.1  Project DeSCriptiON ......ccccciveiieiie i eie e e se s see e e see e naeenre e
C.1.2 General Site DeSCHIPLION .....ccceeiviiiieie e
C.1.3 Project Safety REQUIFEMENLS .......cccveieiiiiiee e
C.1.3.1 Designated Safety Personnel and Chain of Command
C.1.3.2 Medical Surveillance and Training .........cccccevevevevevvernennens
C.L.3.3 FrSt A oo
C.1.3.4 COMMUNICALIONS. .....ccviieieiieiiiie et
C.1.4 General Hygiene and Conduct Guidelings..........c.ccccevvivvevveinennnns
C.1.5 Site Safety MeetingsS......ccccevieiiieiieie e
C.2.0 HAZARD EVALUATION ..ottt
C.2.1 Potential Chemical Hazards ............ccoceeviiiiiieiiieee e
C.2.2 Potential Physical Hazards............cocooeieiinieneie e
C.2.2.1 HEAL SIIESS.....eeitiiiieiiie ittt ettt ae e
C.2.2.2 COld StIESS....eiiieie ettt
C.2.2.3 Confined Space Hazards .........cccocveeevrieeieneneeene e
C.2.2.4 Other Physical Hazards ...........cccoceeveiienieeienieeene e
C.2.3 Potential Biological Hazards............c.cceoceriiiiniiniene e
C.2.4  Signs and Symptoms of EXPOSUIe........ccceveviiienieiieie e
C.2.4.1 Chemical EXPOSUIE ......ccceuiieiierieeieeie e sie et
C.2.4.2 PhySical EXPOSUIE .......ooveiiiiiiereeeeee e
C.2.4.3 Biological EXPOSUIE ........cccoieiierieniiaie e
C.2.5 Task RiSK ANAIYSIS.......cccoiiiiiieiieie e
C.3.0 SITE MONITORING AND ACTION LEVELS ......cccceiiiiireieie e
C.3.1  VOC MONITOMING ...ttt
C.3.2  Nuisance DUSt MONITOIING .......coveiriiiiiniinerieeeese s
C.4.0 ON-SITE CONTROL....ccccoiiiriisiinieiieieieesese s
C.4.1 Site Communication SYSIEM .........cccvvvevieiiiiiieie e
C.4.2 Site Safety Zone and Access Control ...........ccccceeveveivccvc e,
C.4.3 Personal Protective Clothing and Respiratory Protection ................
C.4.4  Decontamination .........cccooerierieirinise s
C.5.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS .........ccccovenu.
C.5.1 Medical Emergency Response Plan .........ccccoocvvvivevieeveevecviesneninens
C.5.2  Fire and EXPIOSIONS.......c.ccccveieiieiiieiie e se e seesee e see e seeesaeesneens
C.5.3 Chemical Exposure First Aid ........ccccoovevieiiiieiieiieiie e
C.5.4 Unforeseen CirCUMSLANCES ........ccoereeeererieienieeee e e e seeans
C.5.5 Accident and Incident REPOITS ......cccccveveiiieeiiieiie e
C.5.6 Emergency CoNtaCtS.......ccoouveviiiiiiresiie et see e

TABLE OF CONTENTS (continued)

Golder Associates
G:\PROJECTS\023-6151 QUANTA\RI-FS WP\HASP\HASPTXT.DOC



September 2002 C-ii 023-6151
LIST OF TABLES

Table C-1 Emergency Response Numbers

Table C-2 Potential Site Hazards

Table C-3 Airborne Exposure Limits

Table C-4 Comparative Risk Analysis

Table C-5 Air Monitoring and Associated Action Level Requirements

LIST OF FIGURES

Figure C-1
Figure C-2

Site Map
Hospital Route

LIST OF ATTACHMENTS

Attachment C-1
Attachment C-2
Attachment C-3
Attachment C-4

Field Procedure Change Authorization Form

Site Health and Safety Plan Acknowledgement
Report Form for Unsafe Conditions and Practices
Incident Report Form

Golder Associates

G:\PROJECTS\023-6151 QUANTA\RI-FS WP\HASP\HASPTXT.DOC



September 2002 C-iii 023-6151

ACRONYMS AND DEFINITIONS
Terms used in the HASP, are as follows:

ACGIH - American Conference of Governmental Industrial Hygienists

Authorized Personnel - Person, including task-specific personnel, project personnel, oversight
personnel, contractors and consultants whose presence is authorized.

Breathing Zone - The worker’s breathing zone is an imaginary sphere of 2-foot radius
surrounding the head.

Contamination-Reduction Zone - The area designated as required for removal of
contaminants from personnel and equipment. This area is adjacent to the Exclusion Zone.

Contaminant of Potential Concern — The constituents that have been identified at the Site that
are expected to cause the greatest concern for chemical safety risks.

Contractor/Consultant - Person or firm, retained or hired by the Client and/or their
contractors, to carry out and/or supervise portions of the activities conducted at the Site.

PR — Cardiopulmonary Resuscitation
Exclusion Zone - The area to which all personnel entering must be directly involved in the
ongoing work, have designated personal protective equipment (PPE), and meet training and
medical monitoring requirements. The Exclusion Zone will be defined as required by an
approximate 25-foot radius around the work area, which will be suitably marked.
ES — Feasibility Study
HASP - Health and Safety Plan
HSC — On-Site Health and Safety Coordinator
HSO - Health and Safety Officer
IDLH - Immediate Danger to Life and Health

IDW — Investigation Derived Waste

MSDS - Material Safety Data Sheets, which provide information on the physical, chemical,
and hazardous properties of chemical compounds.

BR — Nitrile butadiene rubber
NIOSH - National Institute of Occupational Safety and Health
NYSDEC — New York State Department of Conservation

OSHA - Occupational Safety and Health Administration

Golder Associates
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Oversight Personnel - Any person, designated by the state or federal government, who is
assigned to carry out oversight work.

PEL - Permissible Exposure Limit
PID - Photoionization Detector
PPE - Personal Protective Equipment

PPM - Parts per million; expressed as ppm(v) for gases and vapors.

)

EL - Recommended Exposure Limit

2

— Remedial Investigation

RI/ES Work Plan — Remedial Investigation/Feasibility Study Work Plan

SAP - Sampling and Analysis Plan

Site - The Lightman Drum Company Superfund Site in Winslow Township, New Jersey.
Support Zone - The area outside the Exclusion Zone that is considered clean for the purpose
of the HASP. It is used for transfer of equipment and materials into the work Site (i.e.,
support) and providing communications between the various zones.

SVOCs - Semi-Volatile Organic Compounds

TLV - Threshold Limit Value

USCG - United States Coast Guard

VOCs - Volatile Organic Compounds

Golder Associates
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C.1.0 GENERAL INFORMATION AND SCOPE OF WORK

C.1.1 Project Description

This Health and Safety Plan (HASP or Plan) has been prepared in support of the Remedial
Investigation/Feasibility Study Work Plan (RI/FS Work Plan) for performance of the Remedial
Investigation (RI) and Feasibility Study (FS) on behalf of the Quanta Site Administrative Group
(QSAG). This Plan was prepared in accordance with “Guidance for Conducting Remedial
Investigations and  Feasibility = Studies  (RI/FS) under CERCLA” and the
NIOSH/OSHA/USCG/EPA “Occupational Safety and Health Guidance Manual for Hazardous
Waste Site Activities” as well as 29 CFR 1910.120, 29 CFR 1926 and applicable Federal and
state regulations and guidelines. The Plan will be reviewed as appropriate when field and/or
laboratory data becomes available and amended to maintain the proper level(s) of protection.
This Plan covers projected RI/FS field activities including drilling, hydrogeologic testing, and
soil, groundwater and light non-aqueous liquids (LNAPL) sampling and applies to all on- and off-
Site activities as described in the RI/FS Work Plan.

C.1.2 General Site Description

Section 2.0 of the RI/FS Work Plan provides a description of the Site.

For the purpose of preparing this Plan, we have assumed the accuracy of prior reports that volatile
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), polychlorinated
biphenyls (PCBs), metals, and cyanide have been detected during previous investigations at the
Site (see Section 2.0 of the RI/FS Work Plan) in Site soil, groundwater and LNAPL. Golder
Associates Inc. (Golder) has been retained to implement a Remedial Investigation designed to,

amongst other things, characterize the nature and extent of these constituents.
C.1.3 Project Safety Requirements

The level of protection and the procedures specified in this HASP are based on the information
currently available and represent the minimum health and safety requirements to be observed by
all Site personnel engaged in the RI. Unknown conditions at the Site may exist and known
conditions may change. Should any situation arise which is beyond the scope of the personal
protection and decontamination procedures specified herein, work activities shall be immediately
halted pending discussion between the on-Site Health and Safety Coordinator (HSC), the Health
and Safety Officer (HSO), and/or Project Manager, and revision of the specified health and safety

Golder Associates
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procedures, as needed. Any revision of the health and safety procedures will be recorded in the
Field Procedure Change Authorization Form, shown in Attachment C-1, and will require

authorization from the HSO and the Project Manager.

All Site personnel engaged in any of the project activities listed in Section B.1.1 must read this
HASP and relevant portions of the RI/FS Work Plan carefully and complete the Site Health and
Safety Plan Acknowledgement Form in Attachment C-2. Personnel who have any questions or
concerns regarding implementation of this Plan are encouraged to request clarification from the
HSO or HSC. All personnel must follow the designated health and safety procedures, be alert to
the hazards associated with working close to vehicles and equipment, and above all else, use

common sense and exercise reasonable caution at all times.
C.1.3.1 Designated Safety Personnel and Chain of Command

Currently designated personnel responsible for implementing this HASP include the following:

Timothy Richards Golder Associates On-Site Health and Safety Coordinator
Douglas Dugan Golder Associates Cherry Hill, New Jersey Office

Health and Safety Officer
Charles C. Haury, CIH, CSP Golder Associates Corporate Health and Safety Officer
Stuart D. Mitchell, P.G. Remedial Investigation Manager
Randolph White, P.E. Golder Associates Project Manager

Each subcontractor will have a designated HSC. HSCs are responsible for assuring that the
designated procedures are implemented in the field. The Golder Associates HSC is responsible
for coordinating Site safety activities and has the authority to stop work for health and safety

reasons.

The HSO has overall responsibility for establishing appropriate health and safety procedures for
the project and will have the requisite authority to implement those procedures including, if

necessary, the authority to temporarily suspend field activities for health and safety reasons.

The Project Manager also has the authority to take whatever actions may be necessary, based on
the advice and direction of the HSC and/or HSO, to provide a safe working environment for all
project personnel.

The ultimate responsibility for the health and safety of the individual employee rests with the
employee, and his or her colleagues. Each employee is responsible for exercising the utmost care

Golder Associates
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and good judgment in protecting his or her own health and safety and that of fellow employees.
Should any employee observe a potentially unsafe condition or situation, it is the responsibility of
that employee to immediately bring the observed condition to the attention of the appropriate
health and safety personnel as designated above, and to follow-up the verbal notification by

completing the “Unsafe Conditions and Practices” report form provided in Attachment C-3.

Should an employee find himself or herself in a potentially hazardous situation, the employee
should immediately discontinue the hazardous procedure(s) and either personally affect
appropriate preventive or corrective measures, or immediately notify the HSC or Project Manager
of the nature of the hazard. In the event of an immediately dangerous or life-threatening

situation, any employee always has “stop work” authority.

Unsafe work practices or procedures are never justified by “extenuating circumstances” such as
budget or time constraints, equipment breakdown, changing or unexpected conditions, etc. In
fact, the opposite is true. Under stressful circumstances all project personnel must be mindful of
the potential to consciously or unconsciously compromise health and safety standards, and be

especially safety conscious. All Site personnel are required to consider “safety first” at all times.

C.1.3.2 Medical Surveillance and Training

All personnel engaged in field activities on this project must have baseline physical examinations
and be participants in their employer’s medical surveillance program. This program meets, at a
minimum, the requirements of 29 CFR 1910.120(f). Procedures beyond baseline physical and

routine medical surveillance are not planned for the tasks listed in Section B.1.1 of this HASP.

All project personnel, who have potential to contact contaminated soil, water, and/or air, must be
trained in hazardous waste site investigation health and safety in accordance with
29 CFR 1910.120(e) including respiratory protection, personal protective clothing,
decontamination, hazard recognition and the proper calibration and use of a photoionization
detector (PID), and colorimetric detector tubes. Personnel must have appropriate refresher
courses as detailed in 29 CFR 1910.120(e).

Personnel who operate specialized equipment (e.g., drill rigs, forklifts) shall be trained by their

employer(s) to operate such equipment.

Golder Associates
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These training requirements apply to all employees unless the employer can demonstrate that the
operation does not involve employee exposure, or the reasonable possibility for employee
exposure, to safety and health hazards. Some non-intrusive activities (e.g. supply delivery,
limited surveying activities) may meet this exemption. In that Site conditions are subject to
change, the training requirements for non-intrusive activities will be reviewed on a case-by-case
basis. The HSC will make the determination on the case by case basis and will consult the HSO

as necessary.
C.1.3.3 First Aid

A first aid kit shall be available in all field vehicles and in the Site trailer, if applicable, during all
Site activities. This kit shall be of an appropriate size in relation to the number of personnel on-
Site and shall include at a minimum two pairs of latex gloves, CPR barrier and eye wash solution,
in addition to first aid supplies (e.g., bandages, first aid cream, antiseptic). See Section B.5.1 of

this document for emergency response procedures.
C.1.3.4 Communications

Mobile phones will be located in all field vehicles. All mobile phones will be checked for
coverage at the beginning of each phase of the project to ensure good satellite coverage. Note
that mobile phones operating outside of their original territory may not contact the proper (i.e.,
local) emergency response authorities. Mobile phone users would be better served by dialing the

full appropriate emergency response numbers listed in Table C-1.

Additionally, if field operations require that two or more field teams work at the Site, but beyond
visual/aural range, the “Buddy System” will be used. Workers or field teams that are not in the
line of sight of each other may be equipped with two-way radios to maintain communication.
Workers will also provide each other with assistance in checking the integrity of each other’s

personnel protective equipment (PPE), and will notify the HSO in case of emergency.

The protective equipment requirements for some tasks may necessitate the use of respiratory
protection, which could adversely affect communications. In such instances, the field team will
review basic hand signal communications during a safety briefing prior to donning respiratory

protection equipment.
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C.1.4 General Hygiene and Conduct Guidelines

The following general personal hygiene and work practice guidelines are intended to prevent
injuries and adverse health effects. These guidelines represent the minimum standard procedures
for reducing potential risks associated with various aspects of this project and are to be followed

by all Site personnel at all times.

o If the HSC deems that a respirator is necessary, any facial hair that would interfere with
the proper fit of such equipment will not be worn.

o A multi-purpose dry chemical fire extinguisher, a complete field first aid kit, and a bottle
of emergency eye wash solution shall be maintained in every field vehicle.

e Do not handle waste samples or any other potentially contaminated items unless wearing
NBR (nitrile butadiene rubber) or neoprene rubber gloves, or equivalent, as a minimum.
Employees should treat all unknown soil and water as if it were contaminated. Always
make an effort to approach any potentially contaminated feature from upwind.

e Thoroughly wash hands and face before eating or putting anything in your mouth (i.e.,
avoid hand to mouth contamination).

e Eating, drinking, chewing gum or tobacco and smoking are permitted only in areas
designated by the HSC. Under no circumstances will these activities be permitted in the
immediate vicinity of any intrusive activities (e.g., drilling).

o Be alert to potentially changing exposure conditions, for example, as evidenced by
perceptible odors or oily sheen on water.

e Do not, under any circumstances, enter or ride in or on any backhoe bucket, materials
hoist, or any other similar device not specifically designed for carrying human
passengers.

o Be alert to the symptoms of fatigue and heat/cold stress and their affects on the normal
caution and judgment of personnel.

o Noise may pose a health and safety hazard, particularly during drilling and construction
activities. A good rule of thumb is if it is necessary to shout to communicate at a distance
of three feet in steady state (continuous) noise, hearing protection should be worn.
Likewise, any impact noises from activities (e.g., driving casing on a drilling operation),
which is loud enough to cause discomfort, would also indicate the need for hearing
protection. Hearing protection is available and is included in the standard field kit along
with hardhat and safety glasses.

e Always use an appropriate level of personal protection. Reduced levels of protection can
result in preventable exposure; excessive levels of safety equipment can impair efficiency
and increase the potential for accidents to occur.
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o Be aware of the effect that inclement weather (rain, snow, ice, lightning) has on Site
safety. Be prepared to suspend activities as conditions warrant.

e Extreme caution must be used when drilling, or other activities, that occur near overhead
utility lines. The National Drilling Federation recommends a minimum distance of 20
feet between the lines and drill rig. Contact the local power company if you have any
questions regarding utility line status or voltage. In addition, underground utilities must
be positively located and marked prior to intrusive activities.

o All personnel are required to wear orange colored vests when working in the proximity of
public rights-of-way and/or parking areas. Additionally, traffic cones and other warning
devices may be required if the public rights-of-way are obstructed.

C.1.5 Site Safety Meetings

The HSC shall conduct a Site safety briefing for all personnel and subcontractors directly
involved in implementing the RI field activities on their initial arrival at Site. Personnel will be
required to read this HASP and will be required to sign the declaration in Attachment C-2 before
conducting any work on-Site. The HSC shall indicate where the Material Safety Data Sheets
(MSDS) will be located during Site activities so that they are readily available to the Site field

investigation team and subcontractors.

The HSC or his/her designee shall conduct and document the date, time, content and attendees of
these meetings, which will be held as needed. The topics to be covered are determined by the

task activities, and should include:

Weather and traffic related safety issues.

Hazards specific to the task(s) and protective equipment.

Unusual Site conditions/areas.

Safety problems and issues.

Changes to the materials being used by Site field investigation team or subcontractors
(i.e., additional MSDS available).

e Changes in the HASP.
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C.20 HAZARD EVALUATION

Potential Site hazards include chemical hazards, physical hazards, and biological hazards. Each

of these groups of potential hazards is addressed in Table C-2.
C.2.1 Potential Chemical Hazards

Results of previous investigations at the Site indicate that there are chemical impacts to the soil
groundwater and LNAPL. Table C-3 lists the Chemicals of Potential Concern (COPC) selected
for the Site and associated exposure hazard information. The COPC selected include VOCs,
SVOCs, PCBs, and metals based on their reported detection (by others at the Site) and their
potential toxicity. Table C-4 summarizes the airborne exposure limits for these COPC. The
chemical hazard associated with the reported chemical concentrations in the groundwater and soil

is toxicity. Potential hazards include:

(1) Inhalation of organic vapors due to the presence of VOCs in the soil and groundwater;

(2) Inadvertent ingestion of potentially toxic substances via hand to mouth contact or
deliberate ingestion of materials inadvertently contaminated with potentially toxic
materials; and,

(3) Dermal exposure and possible percutaneous (skin) absorption of certain lipophilic
(readily absorbed through the skin) organic chemicals including benzene.

Exposure via the ingestion route can be controlled effectively by the means of good personal
hygiene habits, and prohibition of smoking, eating, drinking and chewing in contaminated areas.
Similarly, good personal hygiene and appropriate clothing can control dermal exposure.

Inhalation hazards are addressed in Section B.4.3.

C.2.2 Potential Physical Hazards

C.2.2.1 Heat Stress

Working in protective clothing can greatly increase the likelihood of developing heat stress. Heat
stress can result in health effects ranging from transient heat fatigue to serious illness or death.

The signs and symptoms of heat stress are presented in Section B.2.4. Workers shall monitor

themselves and others for signs of heat stress when ambient temperatures exceed 70°F.

C.2.2.2 Cold Stress
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Personnel exposed to cold temperatures (especially during windy conditions) may be subjected to
cold stress in the form of frost nip, frostbite or hypothermia. Signs and symptoms of cold stress
are described in Section B.2.4. Workers shall monitor themselves and others for signs of cold
stress when ambient temperatures are 40°F or less. Extra caution will be exercised when working

in windy conditions and/or when clothing becomes wet.
C.2.2.3 Confined Space Hazards

No confined space work is anticipated during the RI. Should such work become necessary, a
Confined Space Entry Permit will be completed and an addendum to this HASP will be prepared.
Written authorization by the Project Manager will be required prior to conducting any confined
space work. The Project Manager will consult with the HSO prior to providing written

authorization.
C.2.2.4 Other Physical Hazards

Under no circumstance shall any Field personnel enter any building, tank, or structure at the Site

unless given written authorization from the Golder Site HSC.

All Field personnel must take note of physical hazards which are identified during Site safety
briefings. These hazards include, but are not limited to: steep slopes, soft sediments, muck,
creeks (trips, falls, and drowning); sharp debris from underbrush or debris scattered around the
Site (puncture wound); overhead utilities, public traffic, over-exposure to the sun and slippery
and/or congested walking surfaces (falls). Orange vests will be worn when working near public

rights-of-way. Work areas such as drilling must be delineated using high visibility caution tape.

During drilling activities no more than two lengths of drill rod may extend above the top of the

rig derrick at any time.

Field personnel must be alert to the hazards associated with Site vehicles, drill rig operation, heavy
equipment, and powered hand-held equipment operations. These hazards include noise, crushing
injuries, overhead hazards, and pinch points. Personnel must be alert to weather-related hazards (e.g.,
lightning) or the possibility of increased hazard due to weather (e.g., slipping on mud or ice).

C.2.3 Potential Biological Hazards
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Contact with waste materials can lead to infected cuts. Personnel shall follow the guidelines for
general hygiene in Section B.1.4 and follow first aid procedures for disinfection of cuts and

abrasions in Section B.5.3.

The Site area may contain ticks, which can transmit Rocky Mountain Spotted Fever and Lyme
Disease. During tick season (March to November), Site employees will check for ticks. Light
colored clothing should be worn and any openings (shirt and pant cuffs) should be secured to
inhibit tick movement from clothing to skin. The use of insect repellents should be considered if
its use will not interfere with sampling activities. Personnel must check with their Project
Manager before using repellents. Field personnel will acquaint themselves with the symptoms of
tick-borne diseases detailed below and will contact a physician as well as the HSO if a disease is

suspected.

The Site area may contain poison ivy, that can be recognized by an oily sheen on the leaf and/or
three leaflets together, or similar vegetation. The active substances can be transmitted by direct
skin contact and via contact with contaminated clothing. Field personnel should avoid contact

with any vegetation that can irritate the skin.

C.2.4 Signs and Symptoms of Exposure

C.2.4.1 Chemical Exposure

The health effects associated with the COPC reportedly present at the Site are varied. Personnel

who experience any of the following symptoms should report the occurrence to the HSC

promptly:

skin, eye, or respiratory system irritations;
skin rashes/burns;

headaches/dizziness;
nausea/gastrointestinal tract problems;
muscle spasms/tremors;

chills; and/or

fatigue.

Note that the above symptoms are not necessarily caused by chemical exposure. Any serious
medical problem should be promptly referred to professional medical care. If personnel

experience any of the above symptoms, the HSC shall evacuate the area (upwind if possible) if
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necessary and evaluate affected personnel for signs and symptoms of exposure. Appropriate first
aid measures shall be taken. The activity will not resume until the atmospheric conditions are
evaluated using monitoring instruments by personnel wearing Level C (or B, if Level C was
utilized when the incident occurred) PPE. Atmospheric conditions will be evaluated by

monitoring for concentrations of VOCs and dust (as necessary) as described in Section B.3.0.
C.2.4.2 Physical Exposure
The signs of heat fatigue are as follows:

e Heat rash may result from continuous exposure to heat or humid air.

o Heat cramps caused by heavy sweating with inadequate electrolyte replacement. Signs
and symptoms include:
¢ muscle spasms; and
¢ pain in hands, feet, and abdomen.

Heat exhaustion results from increased stress on various body organs, including inadequate blood

circulation due to cardiovascular insufficiency or dehydration. Signs and symptoms include:

pale, cool, moist skin;
heavy sweating;
dizziness;

nausea; and

fainting.

Heat stroke is the most serious form of heat stress. Temperature regulation fails and the body
temperature rises to critical levels. Immediate action must be taken to cool the body before
serious injury and death occur. Competent medical help must be obtained. Signs and symptoms

are:

red, hot, usually dry skin;

lack of or reduced perspiration;
nausea;

dizziness and confusion;
strong, rapid pulse; and

coma.

Working in protective clothing can greatly increase the likelihood of heat fatigue, heat
exhaustion, and heat stroke, the latter being a life threatening condition. When working in
ambient temperatures greater than 70°F, employees shall use the ‘buddy system’ to monitor each

other’s pulse rate at the start of each rest period. A rest period shall consist of a continuous time
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period of at least five (5) minutes preferably in a shaded area. The personnel will not be assigned
to other work during this rest period. If the pulse rate exceeds 110 beats per minute, the
employee shall take his or her oral temperature with a clean disposable calorimetric oral
thermometer. If the oral temperature exceeds 99.6°F, the next work period shall be shortened by
one third. The pulse rate and oral temperature shall be monitored again at the beginning of the
next rest period; and if the oral temperature exceeds 99.6°F, the work period shall again be

shortened by one third, etc., until the oral temperature is below 99.6°F.

All employees are to be alert to the possibility and symptoms of heat stress. If heat stress is
suspected the employee will leave the work area, rest, cool off, and drink plenty of cool
water/Gatorade/Squelcher or equivalent. Sufficient cool potable water and clean disposable cups
shall be maintained at all times on-Site. If the symptoms do not subside after a reasonable rest

period, the employee shall notify the HSC and seek medical assistance.

Signs of cold stress include yellow or white patches of skin on the fingertips, nose and ears.
These areas will be numb. The affected parts will be rewarmed gently and the patient will not
return to work until additional protection (e.g., gloves, hard hat liner) is obtained. It is essential
to prevent frostbite, as the person may become susceptible to future cold-related medical
problems. Personnel are encouraged to change into dry socks after the lunch break as
perspiration held by the socks prompts cooling of the feet. Should clothing become wet, it is
imperative that the people change into dry clothes before resuming work. Wet clothing can lead
to hypothermia. Symptoms of hypothermia include uncontrollable shivering, decreased physical
and mental capabilities, and lowered body temperature. Persons exhibiting symptoms of cold

stress or hypothermia will not return to work without the approval of the HSC.

C.2.4.3 Biological Exposure

Since the bite of a tick has the potential to cause Rocky Mountain Spotty Fever, personnel should
be aware that the symptoms include fever chills, headache, abdominal, muscle pain, and nausea.
A red rash develops at the wrist and ankles two to five days after exposure. Symptoms develop

two to fourteen days after exposure.

Also spread by ticks is Lyme Disease. Symptoms include fatigue, stiffness (particularly in the
neck). There may be a red circular rash. Fever may be present. Symptoms develop a few days to
two years after exposure.
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Personnel exhibiting symptoms of Rocky Mountain Spotted Fever or Lyme Disease should
consult a medical professional immediately. Personnel bitten by a snake or any other wildlife

will immediately clean the wound and proceed to the hospital for medical evaluation.

Skin-sensitizing (poisonous) vegetation produces a bumpy, swollen rash at the point of contact.
This rash is easily spread if the oil gets on the fingers. Wash affected area(s) including tools, as
soon as possible. Use over-the-counter medications to reduce the irritation. Avoid scratching the
rash. Cover the affected area(s) with clean dressings. Severe exposure may necessitate

evaluation by a medical professional.

If personnel are in need of immediate first aid, the guidelines outlined in Section B.5.1 for

emergency medical procedures will be followed.
C.25 Task Risk Analysis

Table C-5 presents a comparative risk analysis based on anticipated field activities and hazards.
All personnel will be aware that specific hazards and the associated potential severity may be

influenced by weather, season, and fatigue.
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C.3.0 SITE MONITORING AND ACTION LEVELS

Air monitoring is required during intrusive tasks. The requirements for air monitoring and
associated action levels for each Site activity are detailed in Table C-6. The monitoring methods
involved and their interpretation are discussed in the following sections. Intrusive activities have

the potential for exposures to VOCs.

C.3.1 VOC Monitoring

VOC:s that are of most concern from an inhalation standpoint are those that are moderately to
highly toxic and have odor thresholds higher than their corresponding TLV. Vinyl chloride falls
into this category. Since benzene is the COPC that has the lowest OSHA PEL (TWA 0.1 ppm),
and since the ionization potentials for this compound is 9.24 eV, the Photo lonization Detector
(PID) that is used to monitor air quality will be equipped with at least a 10.6 eV lamp to detect for

the presence of these compounds.

The designated HSC shall have a PID on-Site at all times during intrusive and groundwater
sampling activities until such time it can be demonstrated that such monitoring is not necessary.
Calibration of the instrument must be checked daily prior to each day of use and then at least
every four hours during use by introducing a known concentration of isobutylene gas in
accordance with the manufacturer’s instructions. Background levels must be established well
upwind of any excavation, borehole, spoils pile, etc. During drilling/split spoon activity, the HSC
shall monitor the borehole, split spoon samples, and employee breathing zone initially at the start
of each task, then periodically as indicated by initial results, or whenever there is any indication
that concentrations may have changed (odors, visible gases, appearance of drill cuttings, etc.)

since the last measurement.

If a constant reading of >1 and < 5 ppm above background level is detected for more than 5
minutes in the breathing zone, a detector tube for benzene shall be used to determine airborne
concentrations. If the benzene concentration is less than 1 ppm in the breathing zone, and the
total VOC concentration does not exceed 5 ppm for more than five minutes in the breathing zone,
the PPE shall be Level “D”. If a consistent reading > 5 ppm above background is detected for
more than 5 minutes in the breathing zone or any peak > 25 ppm above background level in the
breathing zone is detected, the PPE shall be upgraded to Level “C”. If at any time the

concentration of benzene exceeds 1 ppm in the breathing zone, the level of PPE shall be upgraded
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to Level “C”. Furthermore, PPE should be upgraded to Level “B” if PID readings are
consistently greater than 25 ppm, readings show frequent peaks greater than 50 ppm, or the
concentration of benzene exceeds 100 ppm' in the breathing zone. Engineering or administrative
control such as portable fans may be used to reduce exposure to or generation of VOC
concentrations and possibly eliminate the need for respiratory protection. The HSO must be
advised of conditions that warrant a change in the level of PPE and approve the revised

procedures.

Given the rapid “break through” time of some substances, cartridges will be replaced after each
day of use or immediately upon an indication of “break through” (perceptible odors inside of the
mask), whichever is less. High humidity situations (>80% relative humidity) may require

cartridge replacement at a more frequent rate (every 4 hours).

Engineering controls such as positioning activities upwind, covers, or additional ventilation may
be used in place of respiratory protection if it is demonstrated through monitoring that the

engineering controls are effective in reducing airborne concentrations.
C.3.2 Nuisance Dust Monitoring

Nuisance dust and metals have the potential for becoming a problem during disruptive or
intrusive activities such as drilling. The specific metal concentrations are variable through the
Site. Activities that could generate dust may require engineering controls (e.g., water misting of
the air and surrounding soil) before and during the activities. The on-Site HSC will require that
Level C respiratory protections be utilized should engineering controls be ineffective as
evidenced by chronic visible airborne dust. Additionally, real time aerosol monitoring using an
MIE PDM-3 miniram or equivalent will be conducted and the airborne metal concentration will
be estimated using prior worst case soil concentration data for metals. The MIE PDM-3 miniram
will be calibrated according to manufacturer’s instructions prior to field use. Calibration will be
performed at least weekly, or before and after sampling each day that the instrument is used if

high concentrations of dusts are being measured.

When collecting measurements using the MIE PDM-3 miniram or equivalent, the readings will be

taken over a minimum period of ten minutes in an area or areas representative of worker’s

! Concentration based on a qualitative respirator fit test and the use of full-face respirator.
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When collecting measurements using the MIE PDM-3 miniram or equivalent, the readings will be
taken over a minimum period of ten minutes in an area or areas representative of worker’s
breathing zone. The HSC will record the average result for the interval. This strategy accounts
of variability in the concentration with time and avoids the situation where a decision to change

PPE is made based on one instantaneous measurement.

C.3.3 Perimeter Air Monitoring

Based on prior experience on similar sites and the scale and nature of the proposed Phase | RI
field activities, i.e., soil borings and well installations, ambient air quality should not be adversely
impacted outside of the immediate area where investigation activities will be conducted. In
addition, due to the highly industrialized surrounding area and the absence of residential
communities adjacent to or near the Site, the RI activities should not adversely affect off-site
receptors. As described in Sections C.3.1 and C.3.2 above, air monitoring for organic vapors and
particulates will be conducted during intrusive field activities to assess the adequacy of site
worker respiratory protection. In addition, these monitoring procedures have been enhanced to

provide a perimeter air monitoring program as described below:

e Continuous VOC monitoring will be performed within the exclusion area during all
intrusive activities as discussed in Section C.3.0 of the HASP. This monitoring includes
the use of a PID (with 10.6 eV lamp) for VOCs that will be calibrated prior to use each
day. When chronic visible airborne dust is present, an MIE PDM-3 Miniram or
equivalent will be used to measure particulate concentrations. The particulate monitor
will also be calibrated according to the manufacturer’s instructions prior to field use.
Action levels for establishing worker protection are summarized in Table C-5 of the
HASP.

o Where worker health and safety monitoring (Section C.3.0 of HASP) detects sustained
(15 minute) VOC readings greater than 5 ppm above background and/or chronic visible
airborne dust, then additional VOC readings and/or dust observations will be taken at the
downwind perimeter of the exclusion zone (an approximate 25-foot radius around the
work area) or at the property boundary (whichever is closer to the intrusive activity). If
VOC readings persist at greater than 5 ppm above background (or spike above 25 ppm)
or visible airborne dust persists, then corrective actions will be taken (such as
containerizing or covering drill cuttings and/or wetting the ground surface).

e Monitoring will then be repeated to assess the effectiveness of the corrective measures
taken. Should VOC levels persist at concentrations greater than 5 ppm above background
(or spikes above 25 ppm) or visible dust persists, then the monitoring point will be moved
further downgradient to the property boundary.
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e Should monitoring at the property boundary detect VOCs greater than 5 ppm above
background (or spikes greater than 25 ppm) or visible airborne dust, then the work will
cease and alternate investigation and/or corrective action procedures implemented in
consultation with the Department.

e Monitoring records will be recorded in field notebooks.

An air monitoring decision tree is provided below to illustrate the perimeter air monitoring

approach.

Air Monitoring Plan Decision Tree *
Phase | Remedial Investigation
Quanta Resources Site

1. Site Mobilization - record background conditions with
PID & visual evaluation of airborn particulates on upwind
and downwind locations on property

Y

No VOCs above 5 ppm (or
peaks above 25 ppm) or

2. Within each exclusion zone where intrusive activities are
being performed, conduct PID & visual evaluation of
airborne dust in breathing zone (BZ) and compare to

background

dust above background

v

No Further Action
other than

If VOC above 5 ppm (or 25 ppm spikes) above
background and/or‘yisible dust persists

monitoring BZ

A
No VOCs above 5 ppm|(or

3. Move monitoring point to edge of exclusion zone and
repeat PID & visual evaluation

peaks above 25 ppm) jor
dust above background

If VOC above 5 ppm (of 25 ppm spikes) above

background and/or \isible dust persists
\ 4

No VOCs above 5 ppm|(or

4. Employ corrective actions and repeat monitoring at
downwind property boundary

peaks above 25 ppm) or
dust above background

If VOC above 5 ppm (agr 25 ppm spikes) above
background and/or|visible dust persists

A

5. Cease work until additional air emission controls can be
employed. Repeat process starting with Step 1 above.

*Assumes engineering controls and standard management practices for worker health and safety will control
potential sources of off-property releases of particulates and VOCs given the limited nature of the Phase |
field investigation activities.
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C.4.0 ON-SITE CONTROL

C.4.1 Site Communication System

Personnel will operate using the “buddy system.” No Field personnel will work alone at the Site.
Each individual shall maintain visual/aural contact with another individual or group at all times.
If more than one group is working at a facility and the groups are not within visual/aural

communication range, two-way radios may be necessary to maintain communications.

C.4.2 Site Safety Zone and Access Control

No on-Site safety zones are required for non-intrusive activities. During intrusive activities (e.g.,
drilling), an Exclusion Zone will be established by the on-Site HSC, as required. The Exclusion
Zone will generally be a 25-foot radius from the boreholes. Monitoring will be periodically
conducted at the downwind perimeters to assure that the concentrations are similar to background
concentrations. If perimeter concentrations are greater than background concentrations for more
than five minutes, the downwind perimeter shall be extended, where practical, or engineering
controls will be implemented such that downwind and background concentrations are similar.
Exposed materials such as cuttings will be contained or covered and perimeter monitoring will
continue until ambient air concentrations upwind and downwind of the Exclusion Zone are equal.
The limits of the Exclusion Zone will be marked with high visibility flagging tape or four or more

traffic cones or similar devices.

The Exclusion Zone will be accessed through a marked Contamination Reduction Zone (CRZ).
The CRZ shall be used for gross decontamination of both personnel and equipment items. It shall
be configured to allow the decontamination of the field crew while upwind of the Exclusion
Zone. The HSC or his/her designee will assure that all personnel entering the Exclusion Zone
wear the required protective equipment and that upgraded level of protection equipment is readily

available.

A temporary decontamination area will be set up at the Site (as needed) where intrusive sampling
activities will be performed. All decontamination materials and liquids from all areas will be

properly collected until proper disposal occurs.
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C.4.3 Personal Protective Clothing and Respiratory Protection

The following scheme will be used to designate the required level(s) of personal protective
equipment and respiratory protection: the alphabetical designations “B”, “C”, and “D” shall refer
specifically to levels of respiratory protection, namely pressure-demand air supplying respirators
with escape provisions, air purifying respirators, and no respiratory protection, respectively.
Since potential dermal exposure hazards may require a wide variety of personal protective
clothing without regard to the required level of respiratory protection, the numerical designations

“17, %27, and “3” will be used to specify the level of protective clothing that is to be employed in

addition to the designated level of respiratory protection as described below (i.e., the level of
protective equipment can be completely defined by a designation of “D-1", “D-2", etc.). The
required levels of protective equipment and upgrade criteria for each work task are specified in
Table C-6. All equipment and clothing shall be inspected by the wearer prior to use. All suspect

protective equipment will be rejected and disposed of as non-contaminated waste.

The initial level of personal protective clothing required during Site activities will be D-1 which

consists of the following:

LEVEL D-1, PROTECTIVE CLOTHING

Standard work clothes (long pants and sleeved shirt);

Steel-toed boots;

Safety glasses;

Orange safety vests (when working near public traffic);

Hard hats (when an overhead hazard is possible) and;

Hearing protection (during drilling and other noise producing activities).

ocogakrwdE

Protective clothing will be upgraded during sampling activities and will consist of the following:

LEVEL D-1, MODIFIED PROTECTIVE CLOTHING

1. Level 1 protective clothing;
2. Inner latex gloves; and
3. Outer NBR gloves.

LEVEL D-2, PROTECTIVE CLOTHING

Level 1 protective clothing;

Inner latex gloves;

Outer NBR gloves; and

Polycoated Tyvek or Tyvek coveralls with taped openings.

el N =
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LEVEL C PROTECTION

Full face air-purifying respirator?;

Polycoated tyvek;

Boots: chemical protective, steel toed;

Chemical protective inner and outer gloves; and,
Hardhat (when overhead hazard is possible).

aogrwbdPE

LEVEL B PROTECTION

1. Level C protective clothing; and,
2. Supplied air (open or closed circuit).

Field personnel may upgrade to Polycoated Tyvek or Tyvek coveralls (D-2) where it is probable
that there will be substantial contact with subsurface soils or groundwater containing elevated
levels of COPC. Polycoated Tyvek or Tyvek coveralls might also be worn when working in

muddy conditions.

If conditions are found which are beyond the required Level(s) of Protection, personnel are to
leave the area immediately and obtain the required protective equipment. Should the personnel
suspect an inhalation hazard (e.g., unusual and continuous odors, dizziness, or respiratory
irritation), they are to immediately move upwind from the area and promptly notify the HSC.
Work will not proceed in these areas until air monitoring has assessed the nature of the hazard
and additional protective measures are employed to the satisfaction of the HSC. Re-entry will be
from an upwind position (when possible). Monitoring will precede re-entry. Personnel who
experienced symptoms will not re-enter the area until symptoms have subsided and additional
equipment/precautions are employed as determined by the monitoring. An examination by a

physician may be prudent depending on the symptoms and duration.
C.4.4 Decontamination

Decontamination will involve two phases. Gross decontamination of personnel and equipment,
comprising removal of mud by dry brushing or scraping, will take place in the CRZ established at
the Site of each intrusive activity. Soil removed in this way will be backfilled into the borehole
or collected and secured in a fenced storage area. All personnel and equipment will undergo

gross decontamination prior to moving to a new investigation location. Prior to leaving the Site,

2 Prior to use, Site personnel must have a qualitative respirator fit test.

Golder Associates
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personnel and equipment will undergo full decontamination at the temporary decontamination

pad.

Decontamination Procedures

All personnel involved in intrusive activities and/or contaminated personnel shall decontaminate
prior to leaving the Site. The Decontamination Pad area shall have plastic sheeting on the ground
of sufficient size to contain the personnel, hand held equipment and decontamination materials

required. A typical Decontamination Area will require:

2 wash tubs (1 wash, 1 rinse);

several scrub brushes;

disposable towels and plastic bags;

decontamination solution (e.g. Alconox);

hand soap;

skin wash water source; and

special rinse solutions for hand sampling tools (see SAP).

Personnel will follow the decontamination procedure below. At a minimum all personnel will
wash their hands and face prior to eating, smoking or leaving the Site. The HSC shall inspect

personnel and non-disposable protective equipment for cleanliness prior to release from the Site.

Step 1: Equipment Drop

Deposit equipment used on-Site (hand tools, sampling devices and containers, monitoring
instruments, clipboards, etc.) on plastic drop cloths. Segregation at the drop reduces the
probability of cross contamination. During hot weather operations, a cool down station may be
set up.

Step 2: Outer Garment, Boots, and Gloves Wash and Rinse
Scrub boots, outer gloves and splash garments (if worn) with decontamination solution. Rinse off
with water.

Step 3: Outer Glove Removal
Remove outer gloves (if worn). Deposit in container with plastic liner.

Step 4: Cartridge or Respirator Change (if applicable)

If worker leaves exclusion zone to change cartridges (or respirator), this is the last step in the
decontamination procedure. Worker’s canister is exchanged, new outer gloves donned, joints
taped, and worker returns to duty.

Step 5: Boot, Gloves and Inner Garment Removal (if applicable)
Boots, protective suit, inner gloves (if worn) removed and deposited in disposal containers.

Golder Associates
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Step 6: Respirator Removal (if applicable)
Respirator is removed. Avoid touching face with fingers, respirator deposited on plastic sheet.

Step 7: Field Wash
Hands and face are thoroughly washed. Shower as soon as possible.

Monitoring equipment and hand tools shall be retrieved and decontaminated using methods

appropriate for the type of equipment. The HSC shall inspect the equipment for cleanliness.

Certain sampling equipment (e.g., hand sampling tools) may require specific decontamination

procedures and/or chemicals. Site personnel are to refer to the SAP for this information.

All chemicals brought to the Site will have the appropriate MSDS provided to the HSC. This
requirement also applies to drilling materials. The MSDS will be maintained in the field files at a
location accessible to the Site field investigation team members and subcontractors. Any
additional materials brought on Site will be accompanied by the appropriate MSDS, which will
be provided to the HSC.

All disposable personal protective equipment will be double bagged in plastic bags and disposed
of as municipal wastes. All decontamination materials will be drummed in 55-gallon drums. The
solids and liquids will be separated and subsequently disposed as Investigation Derived Waste
(IDW).

Golder Associates
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C.5.0 CONTINGENCY AND EMERGENCY RESPONSE PLANS

If an unanticipated, potentially hazardous situation arises as indicated by visible contamination,

unusual or excessive odors, Site personnel shall temporarily cease operations, move away to a

safe area, and contact the HSC. The following procedures have been established to deal with

emergency situations that might occur during field activities. Prior to starting work at the Site,
the local emergency response services will be contacted and informed that field activities will be
in progress. Site personnel will familiarize themselves with the location of the nearest pay
phones (in case there is no satellite coverage for mobile phones) and medical facilities on arrival
at the Site. In the event of a serious emergency situation (e.g. medical problems beyond routine
first aid, explosive gas concentrations, or fire beyond incipient stage), Site personnel shall contact
the New York City Police Department, inform them of the nature of the emergency, and then
notify the HSO. When help arrives, Site personnel shall defer all emergency response authority
to appropriate responding agency personnel. Emergency notification information is summarized
in Table C-1.

C.5.1 Medical Emergency Response Plan

The nature of chemical contamination on this project is not anticipated to present an immediate
threat to human health. Other than removal of outer protective garments and gross contamination
(e.g., mud), immediate emergency treatment of injuries should therefore generally take

precedence over personal decontamination.

Should any person be injured or become ill during implementation of the field activities, initiate

the following emergency response plan and notify the HSC as soon as possible:

1. If able, the injured person should proceed to the nearest available source of first aid. If
the injured party is extremely muddy, remove outer garments and if necessary, wash the
injured area with soap and water. If the “injury” involves a potential overexposure to
hazardous gases or vapors, (headache, dizziness, nausea, disorientation), get the victim to
fresh air and take him or her to New York City Woodhull Medical Center, 706 Broadway
Brooklyn, New York 11206, for a complete physical examination as soon as possible.
Figure C-2 provides directions from the Site to the hospital.

If the injury involves foreign material in the eyes, immediately flush the eyes with
emergency eye wash solution and/or rinse with copious amounts of potable water. Obtain
or administer first aid as required. If further medical treatment is required, seek
professional medical assistance as discussed below.

Golder Associates
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Appropriate measures should be taken to protect the privacy of workers in connection
with putting on and taking off of protective clothing. First aid providers shall wear latex
gloves when providing any first aid. Severe injuries involving large quantities of blood
require that first aid providers don Tyvek coveralls and safety glasses in addition to
gloves.

2. If the victim is unconscious or unable to move, or if there is any evidence of spinal
injury, do not move the injured person unless absolutely necessary to save his or her life,
until the nature of the injury has been determined. Administer rescue breathing using a
CPR barrier if the victim is not breathing, control severe bleeding and immediately seek
medical assistance as discussed below.

3. If further medical treatment is required and

a. the injury is not severe, contact New York City Woodhull Medical Center at
(718) 963-8000 and take the injured party to the hospital by private automobile.

Directions to the Hospital from the Site (see Figure C-2):
o Make left out of Site onto Review Ave

Turn left onto Greenpoint Ave

Turn left onto McGuiness Ave

Bear right onto Humboldt St

Bear right onto Sumner Pl

Make left onto Broadway

Arrive 760 Broadway

b. If the injury is severe, immediately call the 78" Precinct of the New York City
Police Department at (718) 636-6411 or 911 using a standard phone.

In both cases, if decontamination is not undertaken, appropriate precautions should be
taken to avoid transfer of contaminants to vehicles and other facilities. This can be done
by using plastic sheeting or the exposure blanket contained in the first aid kit.

4. Any injured person taken to the hospital shall be accompanied by an individual
designated by the HSC to ensure prompt and proper medical attention. After proper
medical treatment has been obtained, the designated companion should notify the HSO
and prepare a written report. Site personnel shall maintain their medical insurance
identification whenever they are on Site.

In the event that any personnel are injured at a particular facility during any phase of the
Investigation, all available technical information and supporting documentation shall be
provided to any treating physicians, or treating health care workers or facilities.

C.5.2 Fire and Explosions

Dry chemical fire extinguishers are effective for fires involving ordinary combustibles such as
wood, grass, flammable liquids, and electrical equipment. They are appropriate for small,

localized fires such as a drum of burning refuse, a small burning gasoline spill, a vehicle engine

Golder Associates
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fire, etc. No attempt should be made to use these extinguishers for well established fires or large

areas or volumes of flammable liquids.

In the case of fire, prevention is the best contingency plan. There will be no smoking at the Site
except in pre-designated areas. In the event of a fire, personnel shall attempt to extinguish the
fire with on-Site fire extinguishers. If a fire cannot be controlled in this manner, personnel shall

notify the HSC and follow the procedure outlined below.

Catalytic converters on the underside of vehicles are sufficiently hot to ignite dry grass. Personnel
should avoid driving over dry grass that is higher than the ground clearance of the vehicle, and be

aware of the potential fire hazard posed by the catalytic converter, at all times. Never allow a

running vehicle to sit in a stationary position over dry grass or other combustible materials.

In the event of a fire or explosion:

1. If the situation can be readily controlled with available resources without jeopardizing the

health and safety of Site personnel, take immediate action to do so. If not:

Isolate the fire to prevent spreading, if possible.

Clear the area of all personnel working in the immediate vicinity.

4. Immediately notify Site emergency personnel and the New York City Fire Department by
dialing 911 using a standard phone.

wnmn

C.5.3 Chemical Exposure First Aid
In an event of exposure to chemicals through inhalation:

Move the victim to an up-wind location for fresh air.
Signal for help.

Initiate CPR to revive the victim, if necessary.

Contact the Cheiselhurst Police Department, if necessary.

el A

For exposure through dermal route (including eyes):

1. Wash the affected area with copious fluids for at least fifteen (15) minutes (Signal for
help if necessary).
2. Ifirritation persists, seek professional medical care.
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For ingestion:

1. Drink a large amount of water to dilute the contaminant(s).
2. Transport the victim to the hospital. Take a copy of this HASP to the hospital.

If decontamination is not undertaken prior to transporting the victim to the hospital, appropriate

precautions should be taken to avoid transfer of contaminants to vehicles and other Site.
C.5.4 Unforeseen Circumstances

The health and safety procedures specified in this Plan are based on the information available at
the time. Unknown conditions may exist, and known conditions may change. This plan cannot
account for every unknown or anticipate every contingency. Should personnel suspect or
encounter areas of substantially higher levels of contamination, or should any situation arise
which is obviously beyond the scope of the safety procedures specified herein, work activities
shall be modified (such as by moving to another location) or halted pending discussions with the

HSO and implementation of appropriate protective measures.

C.5.5 Accident and Incident Reports

If an incident or accident occurs, the HSO and Project Manager shall be notified and the Incident
Report (shown in Attachment C-4) shall be completed. The report shall be completed by an eye
witness (if possible) along with assistance from the HSC. The report will be forwarded to the

HSO as soon as possible for further investigation or follow-up.

C.5.6 Emergency Contacts

Emergency notification information is summarized in Table C-1.
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TABLE C-1

EMERGENCY RESPONSE NUMBERS

Golder Associates Inc

856-616-8166

Site Location Address

37-80 Review Ave, Long Island City, Queens, NY

Mobile telephone located in

Field vehicles

023-6151

Emergency (New York City PD)

(718) 636-6411 or 911 using a standard phone

Ambulance (New York City FD)

(718) 636-6411 or 911 using a standard phone

Fire (New York City FD)

911 if using standard phone

Police (New York City PD)

(718) 636-6411 or 911 using a standard phone

Hospital Name

New York Woodhull Medical Center

Hospital Phone Number

(718) 963-8000

Golder Project Manager

Randolph S. White, P.E. (856-616-8166 ext. 1477)

Golder Site Health and Safety Coordinator Timothy Richards (973-621-0777 ext 1454)

Golder Health and Safety Officer

Douglas Dugan (856-616-8166 ext. 1458)

Client Contact (Project Coordinator)

Pete Zimmerman (ELM) (212-308-3800)

State Agency, NYSDEC Spill Hot Line

800-457-7362

Poison Control Center

800-962-1253
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TABLE C-2
POTENTIAL SITE HAZARDS *

- Site Groundwater/ . . LNAF.’L
Hazard Drilling Walk sampling Soil Sampling Sampling
Contaminants of Potential Concern X X X X
Exposure
Mechanical Equipment/Construction X X X X X
Lifting and Material Handling X X X X
Slip/Trip/Fall X X X X X
X
Electrical X X X
Fire and Explosion X X X X X
Heat/Cold Stress X X X X X
X
Vehicular Traffic X X X X
Noise X
Exposure to sun X X X X X
Poisonous Plants X X X X X
Snakes/Spiders/Insects X X X X X

* No field personnel shall enter any on-site structure, building, or tank for any reason.
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Table C-3
Airborne Exposure Limits
NIOSH REL OSHA PEL ACGIH TLV IDLH lonization Potential

Chemical TWA STEL TWA STEL Ceiling max peak (eVolts)
Benzene 0.1 ppm* 1 ppm 1 ppm S5ppm NE NE 0.5 ppm (TWA) 500 ppm* 9.24
Ethylbenzene 100 ppm 125 ppm 100 ppm NE NE NE 100 ppm (TWA)/125 ppm (STEL) 800 ppm 8.76
Toluene 100 ppm 150 200 ppm NE 300 ppm 500 ppm (10 min) 50 ppm (TWA) 500 ppm 8.82
Xylenes 100 ppm 150 100 ppm NE NE NE 100 ppm (TWA)/150 ppm (STEL) 900 ppm 8.56
Lead 0.05 mg/m3 NE 0.05 mg/m3 NE NE NE 0.05 mg/m3 (TWA) 100 mg/m3 NA

Notes:

All concentrations are expressed in ppm with the exception of IP which is presented in eV.
NIOSH REL - National Institute of Occupational Safety and Health Recommended Exposure Limit
NIOSH TWA - refers to the Time weighted average concentrations for up to a 10-hour workday during a 40-hour work week.

OSHA PEL - Occupational Safety and Health Adminstration Permissable Exposure Limit
OSHA TWA - refers to concentrations that must not be exceeded during any 8-hour workshift of a 40-hour workweek.

STEL - for both NIOSH and OSHA refers to the short-term exposure limit 15-minute TWA exposure that should not be exceeded at any time during a workday
max peak - refers to the amount of exposure above the ceiling value that is acceptable for the indicated time in minutes within a established period of time in a 8-hour

workday. The amount of exposure should never exceed the maximum peak.

Ceiling REL - refers to the exposure concentration that should not be exceeded at any time.
ACGIH TLV - American Conference of Governmental Industrial Hygienists Threshold Limit Value

IDLH - Immediately Dangerous to Life or Health concentrations

minimize - minimize exposure to the lowest achievable concentration.

* or Ca - indicates that NIOSH considers the chemical to be a potential occupational carcinogen and the exposure limit is considered the lowest achievable exposure.

NE - none established
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Comparative Risk Analysis

Table C-4

This table details site activities and anticipated associated risks by class: Biologial,

Chemical, or Physical. Personal Protective Equipment level, weather, air temperature

and season may effect the magnitude of some types of risk. Site personnel shall use

prudent judgement at all times.

Task/Activity Hazard
Biological Chemical Physical
Walk Through L-M L-M L-H *
Groundwater Sampling L-M L-M L-M
Soil Sampling L-M L-M L-M
Free Phase Liquid Sampling L-M M L-M
Drilling L-M L-M L-H

Many of the chemicals identified in the on site media can enter through the skin.

This route of entry must be protected whenever skin contact is probable.

L: Low
M: Moderate
H: High

* No field personnel shall enter any structure, building, or tank for any reason.
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Table C-5
Air Monitoring and Associated Action Level Requirements
Initial Air Upgraded
Level of Monitoring Upgrade Level of Remarks (See footnote 1)
Task Protection Equipment Criteria Protection
Walk Through D-1 NA Condition Dependent Condition Dependent
Soil Sampling Modified D-1 PID VOCs continuously > than 5 ppm for more than 5 minutes C Section B3.3
Groundwater Sampling or D-2? above background or any peak > than 25 ppm
Free Phase Liquid Sampling above background
PID/Draeger Tube - VOCs continuously > 1 ppm and < or =to 5 ppm Benzene > 1ppm
Benzene above background level for more than 5 minutes, a Temporarily cease work until
detector tube for benzene shall be used to determine concentration subsides and
airborne concentrations. evacuate immediate area or C2
PID/Draeger Tube - Continuously greater than 25 ppm, or frequent peaks Temporarily cease work until
Benzene > than 50 ppm, or benzene concentrations > 100 ppm concentration subsides and
evacuate immediate area or B2
Drilling/Well Installation D-1or PID VOCs continuously > than 5 ppm for more than 5 minutes C Section B3.3
and Development D-2@ above background or any peak > than 25 ppm
above background
PID/Draeger Tube - VOCs continuously > 1 ppm and < or =to 5 ppm Benzene > 1ppm
Benzene above background level for more than 5 minutes, a Temporarily cease work until
detector tube for benzene shall be used to determine concentration subsides and
airborne concentrations. evacuate immediate area or C
PID/Draeger Tube - Continuously greater than 25 ppm, or frequent peaks Temporarily cease work until
Benzene > than 50 ppm, or benzene concentrations > 100 ppm concentration subsides and
evacuate immediate area or B
MIE PDM-3 miniram <2 mg/m® above background Wear Level D-1? PPE
(or equivalent)
>2mg/m° to 100 mg/m’® sustained for 10 minutes Use wet methods (water spray) or other
or peaks > 25 mg/m® engineering controls to reduce levels
Use Level C PPE if water spray fails to
reduce dust concentrations
> 100 mg/m® peak or sustained Cease work and contact the HSO
Drill Rig/ D-2
Equipment NA NA NA
Decontamination

Notes:

(1) The HSO must be advised of conditions that warrant a change in PPE and approve the revised procedure.

(2) Field personnel may upgrade to polycoated Tyvek or Tyvek coveralls where it is probable that there will be substantial contact with subsurface soils or groundwater
containing elevated levles of site-related constituents.

Condition Dependent: Personnel are to use prudent judgement and select additional PPE based on current Site conditions (e.g., wet or muddy) to prevent unnecessary contamination.
Site personnel are permitted, with HSO approval , to substitute protective aprons and/or gauntlets when exposure to water/sediment samples is readily controlled. This substitution

is permitted to reduce the possibility of heat stress caused by working in full coverall protection.
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ATTACHMENT C-1

FIELD PROCEDURE CHANGE AUTHORIZATION FORM




ATTACHMENT C-1
FIELD PROCEDURES CHANGE AUTHORIZATION

Instruction Number: Date:
Duration of Authorization Requested ____Today only

____Duration of Task

Description of Procedures Modification:

Justification:

Person Requesting Change: Verbal Authorization Received From:
Name Name Time
Title Title
Signature Approved By

(Signature of person named above to be obtained
within 48 hours of verbal authorization)
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ATTACHMENT C-2

SITE HEALTH AND SAFETY PLAN ACKNOWLEDGEMENT

I have read understand and agree to follow the provisions detailed in the Health and
Safety Plan for the Quanta Resources Site.

I am aware of emergency procedures, equipment locations, and emergency
telephone numbers.

I understand that my failure to comply with these provisions may lead to disciplinary
actions and/or my dismissal from the Site.

Printed Name Organization Signature Date

This form is to be kept on file on Site. Copies should be made available to personnel
from all companies involved with Site work.
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ATTACHMENT C-3

REPORT FORM FOR UNSAFE CONDITIONS AND PRACTICES

DESCRIPTION OF UNSAFE CONDITION OR PRACTICE

DESCRIPTION OF CIRCUMSTANCES SURROUNDING UNSAFE CONDITION OR

PRACTICE

IS THIS AN EXISTING CONDITION OR POTENTIAL HAZARD?

REPORTED TO

REPORTED BY DATE

COMMENTS

REPORT RECEIVED BY (Health and Safety Officer)

DATE

(Signed)
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ATTACHMENT C-4
INCIDENT REPORT FORM
In the event of any injury, accident or illness requiring medical attention beyond minor first aid,
please complete this form. Retain two copies for your files and send the original to Linda

Laganella in the Cherry Hill, NJ office.

Employee's office mailing address: Location of office (if different):

EMPLOYEE INFORMATION:

Employee's name:

Length of time with Employer:
SS#: - - Sex: M F Birth Date:

Home address:

Occupation:

Department or group:

PROJECT INFORMATION:

Project Manager:

Field Supervisor:

Project Description (briefly describe the project, location, employee's role, etc.):

-1-
ACCIDENT/EXPOSURE INFORMATION:



Description of accident/incident (briefly describe how the accident/incident occurred, what task the
employee was working on at the time, working conditions, etc.)

INJURY/ILLNESS INFORMATION:

Description of injury/illness (please describe the nature of the injury/illness, body part(s) affected, and
the object/agent which caused the injury/illness):

Name and address of attending physician:

Name and address of hospital (if admitted):

Report prepared by:
Title:
Date:
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SAMPLING AND ANALYSIS PLAN
FOR THE
REMEDIAL INVESTIGATION / FEASIBILITY STUDY WORK PLAN
QUANTA RESOURCES SITE
LONG ISLAND CITY, NY

November 2002
Revision #0
Signature Date

RI Consultant Project Manager
RI Consultant Project QA Manager
NYSDEC Project Manager
DISTRIBUTION LIST
6 Copies New York State Department of Environmental Conservation
1 Copy New York State Department of Health
7 Copies Quanta Site Administrative Group
1 Copy McCusker, Anselmi, Rosen, Carvelli & Walsh
1 Copy Environmental Liability Management, Inc.

2 Copies Golder Associates Inc.
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D.1.0 PROJECT MANAGEMENT

D.1.1 Project Background

This Sampling and Analysis Plan (SAP), which includes a Field Sampling Plan (FSP) and a Quality
Assurance Project Plan (QAPP), has been prepared by Golder Associates Inc. (Golder Associates)
on behalf of the Quanta Site Administrative Group (QSAG). The SAP was prepared as part of the
Remedial Investigation/Feasibility Study Work Plan (RI/FS Work Plan) for the Quanta Resources
Superfund Site (Site) and addresses remedial investigation activities for groundwater and soil
required under the Order On Consent (Consent Order or CO) entered into by the QSAG and the
New York State Department of Environmental Conservation (NYSDEC), NYSDEC Index No. W2-
0915-03-06. This SAP supports the RI/FS Work Plan by providing information regarding field,
sampling, analytical and quality assurance/quality control (QA/QC) procedures for remedial

investigation field activities.

This SAP was prepared in accordance with the CO for the Site, USEPA and State of New York

guidance documents specified below:

1. Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(EPA/540/G-89/004), dated October, 1988;

2. EPA NEIC Policies and Procedures Manual (EPA 330/9-78-001-R) dated May 1978,
revised May 1986;

3. A Compendium of Superfund Field Operations Methods (OSWER Directive 9355-0-14),
December 1987;

4. Field Methods Compendium (OSWER Directive 9285-2-11), August 1996;

5. Guidance for the Data Quality Objective Process, EPA QA/G-4 (EPA/600/R-96/055), dated
August 2000;

6. EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations
(EPA QA/R-5), Interim Final, dated November 1999;

7. EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5), March 2001;

8. Interim Final Guidance for Conducting Remedial Investigations and Feasibility Studies
under CERCLA (OSWER Directive 9355.3-01) and,

9. Region Il CERCLA Quality Assurance Manual, Revision 1, EPA Region 2
(October 1989).
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The format of this SAP follows that of guidance Document No. 7, which specifies four groups of
elements containing a total of twenty-five essential elements to be included in a SAP. The four
groups are Project Management, Measurement/Data Acquisition, Assessment/Oversight, and Data
Validation/Usability. The first three elements of the Project Management Group (Title Page
including provision for approval signatures, the Table of Contents, and the Distribution List) are
included in the front of this document. The remaining four Project Management elements are
discussed in this section. The remaining three groups of elements are presented in Sections D.2

through D.4, respectively.

This SAP describes general QA/QC procedures that will be used during sample collection and
handling in the field and in the laboratory. Laboratory QA procedures regarding personnel,
management structure, analytical equipment, and data management are contained in the laboratory’s
Quality Assurance Manual (QAM). A copy of the laboratory QAM is referenced as Attachment D-
1 and has been provided under separate cover. Any substantive revisions to this SAP will be

submitted to NYSDEC for approval prior to implementation.

Many of the quality assurance procedures to be used for this project are described in the following

documents:

1. Sampling Guidelines and Protocols, New York State Department of Environmental
Conservation, September 1992;

2. Contract Laboratory Program Statement of Work for Organics Analysis, OLMO04.2;

3. Contract Laboratory Program Statement of Work for Inorganics Analysis, ILM04.1;

4., Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846, Third
Edition, November 1986; Update I11, December 1996;

5. Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020), USEPA, 1979,
revised 1983;

6. Standard Methods for the Examination of Water and Wastewater, 18" Edition, 1992,
APHA-AWWA-WPCF;

7. EPA Region Il Contract Lab Program Organics Data Review and Preliminary Review,
Standard Operating Procedures #HW-6, Revision 12;

8. Evaluation of Metals Data for the Contract Laboratory Program, Standard Operating
Procedure #HW-2, Revision 11; and,

9. Annual Book of ASTM Standards, Volume 4.08, April 1999.
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The text of this document, which presents each of the four elements of the SAP, refers to the above
listed documents, as appropriate. The signatures on the cover sheet of this SAP demonstrate the
review, approval, acceptance and responsibility for the QA/QC procedures specified herein by the
project team. A list of key project personnel thus far identified for this project is presented in Table
D-1 of this SAP.

D.1.2 Project Organization

The project team organization is shown on Figure D-1. Contact information for the project team
members are provided in Table D-1. Notably, the listed project team members have primary
responsibility for the project, although other individuals within their respective organizations will be

involved.

The lead regulatory Agency for the Site is NYSDEC. Mr. Vadim Brevdo is NYSDEC’s Remedial
Project Manager. Mr. Brevdo will serve as the primary contact with QSAG’s Project Coordinator,
Peter Zimmermann of Environmental Liability Management (ELM). The Project Coordinator will
act as a liaison between NYSDEC and QSAG. Golder Associates will serve as the RI/FS
contractor. Mr. Randolph White, P.E. of Golder Associates (New York State Licensed Professional
Engineer No. 062926-1) will provide overall management of Golder Associates activities related to
the RI/FS. Mr. White will be assisted by Mr. Stuart Mitchell of Golder Associates who will serve
as the Remedial Investigation Task Manager. Quality Assurance/Quality Control (QA/QC) of
sampling, sample analyses, and data management will be provided by the Golder Associates QA

Manager, Douglas Dugan, or his designee.

Severn Trent Laboratories, Inc. of Edison, New Jersey (STL-E) will provide analytical services
for sampled media. STL-E is certified by NYSDEC. Microseeps, Inc. of Pittsburgh,
Pennsylvania (Microseeps) will provide analytical services for select parameters (i.e., light
hydrocarbons). Aquifer Drilling and Testing Inc. (ADT) of New Hyde Park, New York will
provide well drilling services and the surveying subcontractor will be GEOD Corporation of
Newfoundland, New Jersey. Both ADT and GEOD are licensed in the State of New York. If at any
time during this project, the identity or role of any of these key organizations or personnel
changes, NYSDEC would be notified.
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D.1.3 Project Description

The Site consists of an approximately 1.8-acre parcel of land at 37-80 Review Avenue, within a
highly industrialized area of Long Island City, Queens, New York. According to the available
information, “the earliest record owner of the Site is American Agricultural Chemical Company
(“American”). American transferred the property to Triplex Oil Refining Company (“Triplex Oil™)
in 1931. Triplex Oil operated the property for approximately 40 years; its operations included
refining used crank case oil. From approximately 1972 to 1980, the facility was operated by several
different owners, including Pentalic Corporation, Sea Lion Corporation, Ag-Met Oil Service, Inc.,
Hudson Qil Refining Corp., and Portland Holding Corporation. Quanta Resources, which bought
the Site from Portland Holding Corporation in July 1980, filed for bankruptcy on October 6, 1981

and ceased operations at the Site at or about the same time.

Quanta Resources operations included recycling, processing and/or storing used and unused oils,
solvents, and miscellaneous waste materials. The Site has been abandoned since Quanta Resources
filed for bankruptcy. Beginning in the summer of 1982, the New York City Department of
Environmental Protection (NYCDEP) and NYSDEC personnel performed an investigation of
materials left behind in tanks, vessels, building containment areas, and other structures. The
investigations indicated that some of the remaining materials were flammable and that some
contained solvents, PCBs, and heavy metals. As a result, in 1982, the NYCDEP contracted CH2M
Hill, as the oversight engineer, and OH Materials Corp. (OHM) as the remedial contractor to

perform a Removal Action.

In total, OHM reported that it removed over 500,000 gallons of liquids and approximately 900
cubic yards of solids (from tanks, containment areas, separators, etc.), portions of which it reported
were impacted with PCBs, chlorinated solvents, heavy metals and/or cyanide. Emphasis was
placed on the search for hidden or buried storage tanks that had not been previously discovered by
NYCDEP personnel. A magnetometer was used to scan for buried tanks in suspect on-site areas. A
total of 106 aboveground or underground tanks were evaluated and decontaminated as described
below. Following the removal, transportation, and off-site disposal of the liquids and solids, on-site
storage tanks (including above ground and underground tanks), piping, containment areas, and
buildings were reported by OHM to have been emptied and decontaminated. A description of the

work completed is presented in the report entitled Engineering Services Report, Quanta Resources
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Site Cleanup, prepared by CH2M Hill for the NYCDEP, dated December 29, 1982 and summarized

below.

All tanks at the Site, including aboveground and underground tanks, were decontaminated and were
certified as “gas free” by a licensed Marine Chemist from Marine Chemists Inc. of Hoboken, New
Jersey. In addition, the dike areas and separators were decontaminated following the removal of all
aqueous liquids, oils, and accumulated sludge. The cleaning and decontamination of the facility’s
extensive piping network and appurtenances lasted throughout the duration of the project. The
piping was dismantled into workable sections and thoroughly cleaned with potable water using
high-pressure water lasers. The cleanup and decontamination of Building A required the cleaning
of the 14 tanks within the building, decontamination of the walls, floors, and basement areas of the
building which had accumulated approximately 3 feet of aqueous/oil waste and sludge. In addition
to the 10 tanks within Building F, the floors and walls were decontaminated. The other buildings

did not contain liquid waste materials.

At the conclusion of the Removal Action, OHM conducted an environmental investigation on
behalf of the NYCDEP and installed four on-site monitoring wells and collected samples of
groundwater, light nonaqueous phase liquid (LNAPL), and composite samples of soil/fill. The
activities conducted and findings of the study are presented in the report entitled Preliminary
Hydrogeologic Assessment, Quanta Resources, New York City, New York, (OHM, January 7,
1983). The sample collection, handling, and analyses procedures are not well documented and the
sampling locations are not fully known. Consequently, while these data were useful for scoping the
subsequent investigation described below, the OHM data are not appropriate for use in this
Remedial Investigation. Only general observations and some limited groundwater/LNAPL

measurements from the OHM Study are discussed in the RI/FS Work Plan.

The firm Lawler, Matusky & Skelly (LMS) conducted a Phase Il Investigation from 1988 through
1990 on behalf of NYSDEC (Engineering Investigations at Inactive Hazardous Waste Site, Phase
Il Investigation, Quanta Resources Site No. 241005, May 1990). LMS reported that the soils,
LNAPL, and groundwater contained constituents similar to those detected in the materials removed

during the 1981 Removal Action.
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The purpose of this SAP is to describe the sampling and analysis activities, which will be conducted

to gather information needed to address the data gaps identified in the RI/FS Work Plan. Sampling

programs to be performed under this SAP are summarized in Table D-2. Figure 11 of the RI/FS

Work Plan provides a schedule of remedial investigation activities. The overall objectives of the

RI/FS are as follows:

Determine the nature and extent of constituents of potential concern (COPC) and potential
impacts to the public health, welfare, or the environment caused by the release or potential
release of COPC at or from the Site by conducting an RI; and,

Determine and evaluate alternatives for remedial action, if any, to prevent, mitigate, or
otherwise respond to or remedy a release or potential release of COPC at or from the Site
by conducting a Feasibility Study.

The specific objectives of the RI/FS are:

Objective 1: Estimate spatial distribution, mobility, and perform a chemical
characterization of LNAPL.

Obijective 2: Establish concentration distribution and gradient of COPC within soil,
groundwater, and LNAPL along exposure pathways.

Obijective 3: Define important hydrogeologic parameters needed to assess COPC fate and
transport, such as groundwater flow direction and gradients.

Objective 4: Assess COPC fate and transport based on empirical data and literature.

Objective 5: Assess potential contributions of COPC from other properties to groundwater
(upgradient, sidegradient and downgradient areas).

Obijective 6: Determine potential exposure pathways and potential receptors to COPC
originating from the Site.

Objective 7: Evaluate potential threats to human health and the environment.
Objective 8: Identify a range of remedial alternatives that eliminate the significant threats
to human health and the environment in accordance with 6 NYCRR Part 375-1.4(b)(1)-(13)

and evaluate those remedial alternatives in the context of the Site setting and
redevelopment options.
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D.1.4 Quality Assurance Objectives for Measurement

The USEPA Data Quality Objectives (DQO) Guidance document specifies that the sampling
program be designed in order to meet the requirements of the investigation and achieve the DQOs.
Part of this process is to determine what data is being collected and how it will be used in assessing
Site conditions. For the purposes of this project, two types of data will be produced. Definitive
data will be collected from samples that are submitted to an approved laboratory for analysis.
Screening data will be produced using field measurement instruments for determining parameter
stabilization during well purging activities and field analysis of VOCs for health and safety

monitoring.

As part of the evaluation component of the QA program, results are compared with certain data
quality indicators. These data quality indicators are part of the overall DQOs for the project. DQOs
for field and laboratory analysis are provided in Table D-2. Tables D-3 through D-8 provide details

regarding the planned chemical analyses and the quality criteria used to assess the data.

QA program objectives for the analytical laboratory are in the laboratory’s QAM. In general, data
quality indicators include precision, accuracy, representativeness, completeness, and comparability
(PARCC). Each indicator may be defined as follows:

1. Precision is the agreement or reproducibility among individual measurements of the same
property, usually made under the same conditions;

2. Accuracy is the degree of agreement of a measurement with the true or accepted value;

3. Representativeness is the degree to which a measurement accurately and precisely
represents a characteristic of a population, parameter, or variations at a sampling point, a
process condition, or an environmental condition;

4. Completeness is a measure of the amount of valid data obtained from a measurement
system compared with the amount that was expected to be obtained under correct normal
conditions; and,

5. Comparability is an expression of the confidence with which one data set can be compared

with another data set in regard to the same property.

QA objectives vary according to the specific objectives of each analysis. The accuracy, precision

and representativeness of data will be functions of the sample origin, analytical procedures and the
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specific sample matrices. QC practices used to evaluate these data quality indicators include use of
accepted analytical procedures, adherence to hold time, and analysis of QC samples such as blanks,
replicates, spikes, calibration standards and reference standards. Tables D-3 through D-8
summarize the PARCC criteria for groundwater, soil, and light non-agueous phase liquids
(LNAPL) samples.

For each parameter analyzed, quantitative QA objectives for precision, accuracy and sensitivity
(detection limits) were established in accordance with the specific analytical method employed,
published historical data, laboratory method validation studies, and laboratory experience with
similar samples. A list of the Reporting Limits for the TCL/TAL analytes is provided as Table D-9.
It should be noted that these reporting limits are the minimum reporting limits appropriate for
undiluted, relatively unimpacted samples. However, the reporting limits may be elevated due to
constituent concentrations in excess of the method calibration range, the sample matrix, and percent

moisture adjustment for soil samples.

Representativeness is a hon-quantitative (qualitative) characteristic that primarily addresses proper
design of a sampling program in terms of number and location of samples and sample collection
techniques. The rationale for the number and location of samples for this project is discussed in the
RI/FS Work Plan and the sampling procedures are described in Section D.2 of this SAP. The
representativeness of the analytical data is also a function of the procedures used to process the

samples. Standard USEPA or USEPA-accepted analytical procedures will be followed.

Completeness is a quantitative characteristic that is defined as the fraction of valid data obtained
from a measurement system (sampling and analysis) compared to that which was planned.
Completeness can be less than 100 percent due to low sample recovery, sample damage, or
disqualification of results that are outside of control limits due to laboratory error or matrix-specific
interference. Completeness is documented by including sufficient information in the laboratory
reports to allow the data user to assess the quality of the results. For this project, an attempt will be
made to attain 85 percent completeness or better (field and laboratory) where chemical analysis is

required. The completeness goal for laboratory measurements will be 90 percent.

Comparability is a qualitative characteristic that allows for comparison of analytical results with

those obtained by other laboratories. This may be accomplished through the use of standard
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accepted methodologies, traceability of standards to National Bureau of Standards (NBS) or
USEPA sources, use of appropriate levels of quality control, reporting results in consistent, standard
units of measure and participation in inter-laboratory studies designed to evaluate laboratory

performance.

Samples collected during the project will be analyzed for the parameters outlined in Tables D-2, D-
3, D-5, D-7 and D-9. The DQOs, as summarized by the PARCC criteria in Tables D-3 through D-
8, may not always be achievable. The USEPA Region Il data validation guidelines provide
direction for the determination of data usability. Qualified data can often provide useful
information, although the degree of certainty associated with the results may not be as planned.

Professional judgment will be used to determine data usability with respect to project goals.

D.1.5 Training Requirements/Certifications

Samples will be collected by personnel trained in the use of the sampling equipment. Training will
include use of proper sampling protocols as well as Health and Safety procedures. Laboratory
personnel will have been trained in the analysis of samples and the review of analytical data.
Personnel performing the remedial investigation activities will be required to present documentation
of OSHA 40-hour HAZWOPER training and annual updates prior to actively performing intrusive

work activities at the Site.

D.1.6 Documentation and Records

All field records will be compiled and retained in the Rl Consultant’s project files. Field parameter
data collected during the remedial investigation will be included in the Remedial Investigation
Report. Analytical data packages will contain all information necessary for data validation, if data
validation should be required. At a minimum, the following information is needed as appropriate to

the analytical methodology:

Case narrative;

Chain of Custody (COC) records;
QC summaries;

Analytical data report;
Calibration information;
Chromatograms;

Quantitation reports;

Spectra;
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e Analytical sequence logs; and,
e  Sample preparation logs.

The laboratory will keep sample evidence files containing the following items:

COC records;

Sample log-in information (if applicable);

Copies of laboratory records and notebook pages;
Copies of laboratory bench data sheets;

Instrument raw data, both hardcopy and electronic;
Chromatograms;

Pertinent correspondence memoranda; and,

Final report file.

The Remedial Investigation Consultant will retain relevant and appropriate project information in
project files. The information contained in these files includes, but is not limited to, the following

items:

COC records;

Field notes and information;
Correspondence and telephone memoranda;
Meeting notes;

Laboratory information;

Data validation information;

Reference information;

Audit information; and,

Copies of reports.

These files will be retained for a minimum of 10 years following commencement of construction of
the Remedial Action. If the laboratory cannot retain its records for the 10-year period, all laboratory

records will be provided to the Remedial Investigation Consultant or the Group for retention.
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D.20 MEASUREMENT/DATA ACQUISITION

D.2.1 Remedial Investigation Activities

This section presents a description of the Remedial Investigation activities as described in Section
6.0 of the RI/FS Work Plan. Specific sections of the RI/FS Work Plan are referenced below to
avoid potential conflicts with the RI/FS Work Plan text:

e The soilffill investigation is described in Section 6.3.1.1 of the RI/FS Work Plan main text.

e The groundwater investigation is described in Section 6.3.1.2 of the RI/FS Work Plan
main text.

e The LNAPL investigation is described in Section 6.3.1.3 of the RI/FS Work Plan main
text.

D.2.2 Monitoring Well Survey

In addition to the investigation activities listed above, an assessment of existing on-site and nearby
off-site monitoring wells will be conducted. The inspection of nearby off-site monitoring wells will
be conducted only if access agreements are obtained. If present, and if Site access is granted, each
existing well will be inspected, water levels measured, sounded and surveyed. Consideration will
be given to surveying off-site wells if detailed logs are not available. A well integrity survey of
existing monitoring wells will also be conducted in conjunction with the water level measurements.

The well integrity survey will include:

o Visual inspection of the exterior of the well to assess the condition of the external casing,
lock and surface seal;

o Visual inspection of the internal casing for damage (i.e., free of kinks and bends) and that it
is secure (i.e., not loose);

e Visual inspection of the annulus between outer and inner casing for excess water
accumulation, animals, and debris; and,

e Sound bottom of well to check for kinks or bends in the casing or excessive accumulation
of sediment.
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D.2.3 Soil/Fill Investigation

A total of ten (10) soil borings, SB-1 through SB-10, are proposed at the approximate locations
shown on Figure D-2. In addition, three borings used to install the on-site groundwater monitoring
wells (described in Section 6.3.1.2 of the RI/FS Work Plan) and the one off-site groundwater
monitoring well will be incorporated into the soil/fill investigation. At each location, hollow stem
auger-drilling rig methods will be used to advance the soil boring. Procedures used to collect the

soil samples from each boring are described below.
D.2.3.1 Soil Borings

The soil borings will be advanced using hollow stem auger (HSA) drilling methods with
continuous split spoon sampling (as per ASTM D-1586-84) at the approximate locations shown on
Figure D-2. The borings will extend through the LNAPL smear zone (where present) and down to
the groundwater phreatic surface. A photo-ionization detector (PID) will be used to monitor VOCs
in the breathing zone during drilling. The soil samples will be classified using the Unified Soil
Classification System (USCS) and a representative sample will be retained from each different

soil horizon. Additionally, the potential presence of odors, staining, and LNAPL will be noted.

Soil core samples for physical and analytical testing will be collected from each of the ten boreholes
and four monitoring well borings at 5-foot intervals (0 to 2 feet, 5 to 7 feet, 10 to 12 feet, and 15 to
17 feet) as follows. Samples from all of 5 to 7 foot and 10 to 12 foot intervals in each boring will be
submitted for laboratory analyses. A 0 to 2 foot surface soil sample will not be analyzed at
locations where there is obvious fill/debris that had been placed subsequent to the termination of
Site related operations (i.e., post-operational fill) or where the surface debris will likely be
moved/removed at a future date and thus not represent future direct contact exposures. Samples
deeper than the 10 to 12 foot interval will be collected to provide vertical delineation if field
screening impacts are observed at the 10-12-foot interval (substantial staining, odors or PID
readings). Background soil samples will be collected for laboratory analyses from the off-site
boring at the following intervals; O to 2 feet below pavement structure, 5 to 7 feet, 10 to 12 feet, and
15 to 17 feet if above groundwater. All recovered soil cores will be field screened using a PID by
slightly scoring the surface of the soil core with a stainless steel knife and immediately running the
PID probe along the scored section of the core. Field screening shall be performed at a location

shielded from the wind.
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Each soil sample will be analyzed for TCL VOCs, SVOCs, PCBs, TAL metals, and cyanide as
shown in Table D-9. In addition, a total of ten samples will be analyzed for Total Organic Carbon
(TOC) using USEPA SW846 Method 9060 and for Grain Size using ASTM D-422. Table D-11

provides information regarding sample collection requirements and holding times.
D.2.3.2 Soil Sampling Procedures

The following describe the equipment and procedures that will be used to collect soil samples.

Equipment includes:

PID;

latex and/or nitrile gloves;

COC form;

Field notebook

Stainless steel knife;

Stainless steel mixing bowls and spoons;
Appropriate sample bottles;
Temperature blank; and,

Cooler with ice.

For samples being analyzed for TCL SVOCs and PCBs, TAL metals and cyanide, and TOC, a core
of soil from the desired depth will be removed from the ground and split open using a
decontaminated, stainless steel knife. Soil will be collected for TCL VOCs using a decontaminated
stainless steel spoon and will be placed into a 2-0z glass jar with minimal headspace. Soil for all
other parameters will be placed into a decontaminated stainless steel mixing bowl and

homogenized.

The VOC sample will be collected from the 6-inch interval with the highest PID reading. If no PID
readings are observed, the sample will be collected from the top 6-inch interval of the split spoon

sample.

Homogenization of the soil will be performed in the stainless steel mixing bowl. Large rocks,
twigs, roots, and leaves will be removed. The soil will be homogenized with a decontaminated

stainless steel spoon according to the procedure below:
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e The sample will be scraped from the sides, bottom, and any corners of the bowl and rolled
into the middle of the mass using the stainless steel spoon.

e The mass of the sample will be mixed thoroughly. The sample will then be divided into
four quarters, which will be moved to separate parts of the bowl. Each quarter will be
individually mixed. Then the four quarters will be recombined and the entire sample mass
mixed again.

o Sample jars for non-VOC parameters will be filled following homogenization.

Required amounts of sample are listed in Table D-11. The appropriate amount of soil for each
parameter will be placed into sampling jars. The jars will then be labeled and put into a cooler with
ice. All samples will be stored and shipped at 4° C. A laboratory-supplied temperature blank will be

included in each cooler so that the laboratory can perform a temperature check upon receipt.

For samples being analyzed for grain-size, a sufficient volume of the remaining soil core will be
placed in a large labeled zip-lock bag and sent to Golder Associates’ soils laboratory in Cherry Hill,

New Jersey. No refrigeration or other special handling/preservation procedures are required.
D.2.4 Groundwater Investigation

The three on-site groundwater monitoring wells (GA-1, GA-2 and GA-3) will be installed and
screened below the LNAPL smear zone (if present) and one off-site groundwater monitoring well
(GA-4) will be installed upgradient (background well) at the approximate locations shown on
Figure D-2.

At each location, hollow stem auger-drilling rig methods will be used to advance the borehole to the
required depth. Six (6) inch diameter boreholes will be drilled for the purpose of installing 2-inch
groundwater monitoring wells. Soil samples will be collected from each well boring as described in
section D.2.8.1 for the soil boring and soil sampling. If LNAPL is observed, double casing will be
installed beyond the base of the LNAPL smear zone to minimize potential cross contamination of
deeper groundwater. The top of the well screens will be installed approximately 10 feet below the
LNAPL smear zone to isolate the screen interval from potential LNAPL impacts due to future
groundwater fluctuations. Once the LNAPL zone is cased off, the monitoring wells will be cased
and screened using flush joint threaded 2-inch diameter schedule 40 PVC with 0.020 slot screen.

Typical monitoring well construction detail is provided on Figure D-3.
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D.2.4.1 Well Construction

Well Screen and Casing Placement

The well casings should be secured to the well screen by flush-jointed threads and placed into the
borehole. Before the well screen and casings are placed on the bottom of the borehole, at least 6
inches of filter material (such as #00 silica sand) should be placed at the bottom of the borehole to
serve as a firm footing of the well screen/casing. The string of well screen and casings should then

be placed into the borehole, centered and plumbed.

No lubricating oils or grease should be used on casing threads. Teflon tape can be used to wrap the
threads to insure a tight fit and minimize leakage. No glue of any type should be used to secure
casing joints. Teflon "O" rings can also be used to insure a tight fit and minimize leakage; however,

"O" rings made of other materials are not acceptable.

Filter Pack Placement

When placing the filter pack into the borehole, a minimum of 6 inches of the filter pack material
should be placed below the bottom of the well screen to provide a firm footing and an unrestricted
flow under the screened area. A #1 silica sand will be used as the well filter pack material and
should extend a minimum of 1 foot above the top of the well screen. An additional 2 feet of #0
silica sand should be placed on top of the #1 sand filter pack prior to grouting. The filter pack
should be placed by carefully pouring the sand in the annulus between the well and borehole wall

and occasionally measured during placement.

Grouting the Annular Space

The annular space between the casing and the borehole wall should be filled with a
cement/bentonite grout. The grout should be placed into the borehole, by the tremie method (side
discharge), from the top of the #0 sand to within 2 feet of the ground surface or below the frostline,
whichever is greater. The tremie tube should have a side discharge port to minimize damage to the
filter pack during grout placement. The grout should be allowed to cure for a minimum of 12 hours

before the concrete surface pad is installed and the well is developed.

Cement grouts should be mixed using 6.5 to 7 gallons of water per 94-Ib bag of Type 1 Portland
cement. The addition of bentonite (5 to 10 percent) to the cement grout is generally used to delay
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the "setting" time and may not be needed in all applications. Any other types of cement and/or

grout proposed for use should be evaluated on a case-by-case basis by a senior field geologist.

Above Ground Riser Pipe and Outer Protective Casing

The inner well casing, when installed and grouted, should extend above the ground surface a
minimum of 2.5 feet. A vent hole should be drilled into the top of the well casing cap to permit
pressure equalization, if applicable.  An outer protective casing (“stick-up casing”) should be
installed into the borehole after the annular grout has cured for at least 24 hours. The outer
protective casing should be of steel construction with a locking cap. Generally, outer protective
casings used over 2-inch well casings are 4 inches square (or round) by 5 feet long and fitted with a
locking lid. All protective casings should have sufficient clearance around the inner well casings,
so that the outer protective casings will not come into contact with the inner well casings after
installation. The outer protective casing should have a minimum of two weep holes for drainage.
These weep holes should be a minimum 1/4-inch in diameter and drilled into the protective casings
just above the top of the concrete surface pads to prevent water from standing inside of the
protective casings. Protective casings made of aluminum or other soft metals are normally not
acceptable because they are not strong enough to resist tampering. The protective casing is installed
by pouring concrete into the borehole on top of the grout. The protective casing is then pushed into
the wet concrete a minimum of 2 feet into the borehole. Extra concrete may be needed to fill the
inside of the protective casing so that the level of the concrete inside of the protective casing is at or
above the level of the surface pad. The protective casing should extend approximately 3 feet above

the ground surface.

Flushmount Well

If it is determined during the field work that any particular well should not be constructed with an
outer protective “stick-up” type casing, then the well will be finished as a flushmount well. At
such locations, the well casing, when installed and grouted, should extend only to approximately
two inches to four inches below ground surface. A watertight, monitoring well manhole
(“flushmount box™) should be installed into the borehole after the annular grout has cured for at
least 24 hours. The manhole should be of one-piece steel construction. Generally, flushmount
boxes used over 2-inch well casings are 9 inches in diameter by 8 inches deep and fitted with a
bolted and gasketed cover. As the covers typically cannot be locked, a locking well cap should be

used on the inner well casing. All flushmount boxes should have sufficient clearance around the
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inner well casings so that the sides of the box will not come into contact with the casing after
installation. Flushmount boxes made of aluminum or other soft metals are normally not acceptable
as they are not strong enough to resist tampering or withstand any vehicular traffic. A flushmount
box is installed by pouring concrete into the borehole on top of the grout. The flushmount box is
then pushed into the wet concrete until the top of the manhole cover is level with the ground
surface. In areas without vehicular traffic, it may be advantageous to raise the manhole cover

approximately 1 inch above grade to reduce the possibility of water and sediment entering the box.

Concrete Surface Pad

A concrete surface pad should be installed around each well at the same time as the outer protective
casing or flushmount box is being installed. The surface pad should be formed around the well
casing or flushmount box. Concrete should be placed into the formed pad and into the borehole (on
top of the grout) in one operation making a contiguous unit. The stick-up protective casing or
flushmount box is then installed into the concrete as described above. For stick-up protective
casing, the finished pad should be sloped so that drainage will flow away from the protective casing
and off of the pad. For flushmount boxes, the pad should be level with the ground surface. In
addition, a minimum of 3 inches of the finished pad should be below grade or ground elevation to
prevent washing and undermining by soil erosion. All locks on the outer protective casings, or inner

well casing, should be keyed alike.
D.2.4.2 Well Construction Materials

Well construction materials are chosen based on the goals and objectives of the proposed program
and the geologic conditions at the site(s). For this program, the types of material used are discussed

below.

Well Screen and Casing Materials
The monitoring wells will be cased and screened using flush joint threaded 2-inch diameter
schedule 40 PVC. Screen lengths are estimated to be 10 feet for each new monitoring well. Well

screen openings will be 0.020 inches.
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Filter Pack Materials
The filter pack materials should consist of clean, rounded to well-rounded, hard, #1 and #00, silica
sands. Filter pack materials should not be acceptable unless accompanied by proper analyses

documentation.
D.2.4.3 Well Development

The newly completed well should not be developed for at least 24 hours after the surface pad and
outer protective casing are installed. This will allow sufficient time for the well materials to cure
before development procedures are initiated. The main purpose of developing new wells is to
remove the residual materials remaining in the wells after installation has been completed, and to
attempt to re-establish the natural hydraulic flow condition of the formation which may have been
disturbed by well construction, around the immediate vicinity of each well. New wells will be
developed until the column of water in the well is relatively turbid-free, and the pH, temperature,

and specific conductivity have stabilized.

The following development procedures may be used to develop the wells:

Pumping;

Compressed air (with the appropriate organic filter system);
Bailing;

Surging;

Backwashing ("rawhiding"); and

Jetting.

Sk wnE

The newly installed wells will not be sampled until at least 7 days after the completion of well
development to allow for the formation to restabilize to pre-well construction conditions. The
selected development method(s) will be approved by a field geologist/hydrogeologist before any

well development activities are initiated.
D.2.4.4 Aquifer Performance Testing

To further refine the Site hydrogeologic model, a slug test will be conducted at two locations to
estimate the hydraulic conductivity of the Upper Glacial Aquifer. Slug testing procedures are

described below.
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1. An In-Situ TROLL™ transducer/datalogger (or equivalent) will be installed in two wells,
one week prior to testing to provide baseline data and monitor potential tidal effects on
groundwater levels;

2. Prior to each slug test, the static water level will be measured using a water level probe;

3. A data collection test will be set up at each of the two In-Situ TROLL™
transducer/dataloggers (or equivalent) to record water level fluctuations during the slug test.
The minimum data collection interval will be 3 seconds, and the data will be collected using
a logarithmic collection interval;

4. Either a Grundfos submersible pump or stainless steel slug will be lowered into the well and
the water level allowed to return to static conditions prior to starting the test;

5. The test will be initiated by either removing a slug of water (rising head test) using a
submersible pump or by removing the stainless steel slug (rising head test) in order to create
an instantaneous change in head (lowering of the water level in the monitoring well). If a
stainless steel slug is determined to provide the best method to create a sufficient
instantaneous change in head, then both a rising and falling head test will be completed,;

6. Upon completion of the slug removal (or addition of a slug) the recovery will be monitored
for approximately 1 hour or when the water level has returned to within at least 90% of the
static level; and,

7. Once a clear understanding of aquifer response is obtained, then the applicable data analysis
method will be selected. Slug tests in highly permeable aquifers, such as the Upper Glacial
Aquifer, produce in general sinusoidal fluctuation of the water levels in the test well
following the removal or addition of a slug. This particular response can be can be analyzed
using the Van der Kamp test analysis method specifically developed for highly permeable
aquifer conditions (ASTM Method D5785-95). Another analysis of slug tests in formations
of high hydraulic conductivity is the high-K Bouwer and Rice (Butler, J.J., and E. J. Garnett.
2000, Simple Procedures for Analysis of Slug Tests in Formations of High Hydraulic
Conductivity using Spreadsheet and Scientific Graphics Software. Kansas Geological
Survey, Open-file Report 2000-40), which accounts for slug tests performed in wells that
partially penetrate an unconfined formation.

D.2.4.5 Groundwater Sampling Method Requirements/Procedures

The ultimate accuracy of any data generation begins with a sampling and measurement procedure
that is well conceived and carefully implemented. The details of the sampling protocols are
provided in this section, which presents the procedures with which samples will be acquired or
measurements made during the execution of the project. The laboratory methods referenced in this
plan are consistent with the NYSDEC Analytical Services Protocol (ASP). In general, the sampling

procedures discussed below address the following items as they have been determined thus far:
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A description of the planned sampling locations for collection of soil, groundwater and
LNAPL samples;

A description of the sampling devices and procedures to be used;

A description of containers, procedures, reagents, etc., used for sample collection,
preservation, transport and storage;

A description of sample preservation methods;
A discussion of the time considerations for shipping samples promptly to the laboratory;
Examples of the custody procedures and forms (Figure D-4);

A description of the forms, notebooks, and procedures to be used to record sample history,
sampling conditions, and analyses to be performed; and,

A discussion of field QC checks such as field blanks, trip blanks, and field duplicates.

The following general procedures shall be considered during field work and sampling:

To prevent cross-contamination in the field, new gloves will be worn by the sampling team
members each time a new soil sample is collected or a different well is sampled.

The laboratory will provide certified clean glassware for sample collection that conforms to
all guidelines specified in Specification and Guidance for Obtaining Contaminant-Free
Sample Containers, EPA 540/R-93/051 and OSWER Directive 9240.0-05A (EPA, 1992b).

Sampling information will be recorded in field notebooks and/or on sample collection
information sheets, as appropriate. If possible, one member of the field team will complete
sample documentation while the other member performs the sample collection.

Sample collection activities should proceed progressively from the least contaminated area
to the most contaminated area (if this information is known).

The following discusses the sample collection procedures to be employed and the equipment

needed for collecting representative groundwater samples.

Prior to sampling, all monitoring wells will be inspected for signs of damage, tampering, and

access. Sampling of all newly installed and developed wells will occur after a stabilization period

of a minimum of 7 days. All groundwater samples will be analyzed for TCL VOCs, SVOCs and
PCBs, TAL metals, and the Natural Attenuation Parameters (NAPS) indicated in Tables D-2, D-3,
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and D-10. Information about sample handling, preservation and hold times is included in Table D-
10.

Groundwater Sampling - Low Flow Purging and Sampling Using Submersible Pump Equipment
Groundwater sampling equipment will be constructed of inert materials such as stainless steel or
Teflon. Proper equipment decontamination procedures will be followed to minimize the potential

for cross-contamination. The following equipment may be required:

e  Grundfos Redi-Flow Il submersible pump (or equivalent);

Teflon-lined polyethylene tubing (recommended for low flow purge and sampling
technique);

Latex and/or nitrile gloves;

Generator,

55-gallon drums (to containerize water);

Field Meter(s) capable of in-line measurements for pH, specific conductance, dissolved
oxygen (DO), temperature, turbidity, and oxidation-reduction potential (ORP or Eh);
Groundwater Sample Field Information Form/COC form;

Sample bottles and preservatives;

Cooler with ice;

Water level meter; and,

Sample location map.

Procedure!

Prior to purging the monitoring well, a water level meter will be used to measure the depth from top
of the well casing to the top of water surface to the nearest 0.01 feet. The water level meter will be
cleaned prior to each measurement in accordance with the equipment decontamination procedures
included in Section D.2.7. The depth to the bottom of the existing wells will be measured to
confirm the construction details. In order to minimize potential cross-contamination and
disturbance to sediments, which may have accumulated in the bottom of the well, well depth

measurements will only be taken after the groundwater samples have been collected.

The monitoring wells will be purged and sampled with a stainless steel Grundfos Redi-Flo 2
submersible pump (or equivalent). The decontamination procedure for the submersible pump is

described in Section D.2.7. The low flow purge and sampling procedures are described below.

! The procedures to be used for sampling monitoring wells are based upon the USEPA Region Il document entitled
“Groundwater Sampling Procedure Low Stress Purging and Sampling” dated March 16, 1998.
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e The submersible pump, with dedicated Teflon lined polyethylene tubing, will be carefully
lowered into the well to the midpoint of the well screen or open interval. In instances
where the screened or open interval is not completely saturated, the pump will be lowered
to the midpoint of the saturated interval where possible. Care will be taken to collect
representative samples by placing the pump adjacent to a water-bearing zone.

o Each well will be purged at a rate of between approximately 200 and 500 milliliters per
minute. The water level in the well will be monitored during pumping, and ideally the
pumping rate should equal the well recharge rate with little or no water level drawdown in
the well (drawdown of 0.3 feet or less). Best efforts should be made in order to minimize
well drawdown by adjusting the flow when necessary and frequently monitoring the water
level during purging. There will be at least 1 foot of water over the pump intake so there is
no risk of the pump suction being broken, or entrainment of air in the sample. The
pumping rate adjustments and depth(s) to water shall be recorded in the logbook.

e During purging, the field parameters (temperature, pH, turbidity, specific conductance,
oxidation-reduction potential (ORP), and dissolved oxygen (DQ)) will be monitored with a
Horiba U-22 instrument (or equivalent) approximately every 5 minutes until the parameters
have stabilized. Stabilization is considered achieved if pH is within +/- 0.1, conductivity is
within 3%, ORP is within 10 mV, and turbidity and DO are within 10% (or is less than 50
NTU) over three consecutive readings. Readings will be taken in a clean container, rinsed
with distilled water prior to each use, and the monitoring instrument allowed to stabilize
before collection of the next sample. Measurements will be taken with a flow-through cell
so that they are recorded prior to the sample being exposed to the atmosphere.  All
measurements will be recorded in field notebooks.

e The pump flow rate will be reduced to approximately 100 milliliters per minute during
collection of samples for VOCs and appropriate gas-sensitive parameters and as high as
approximately 250 milliliters per minute for other parameters depending on the well yield
and turbidity of the sample. Once the field parameters have stabilized, record the final
measurements and collect the samples directly from the end of the tubing. Samples for
VVOC and appropriate gas sensitive parameters must be collected first. The bottles will be
preserved according to the specifications in the Section D.2.9.2. All sample bottles will be
filled by allowing the pump discharge to flow gently down the inside of the bottle with
minimal turbulence. Cap each bottle as it is filled. For VOCs and appropriate gas-sensitive
parameters, steps will be taken to eliminate headspace in the 40-milliliter (ml) vial. Such
steps may include adding several drops of the sample to the cap before screwing on and
inverting the vial once it has been filled to check for air bubbles. If bubbles are observed,
the sampler will attempt to add sample volume to the vial to remove the bubbles. If that
proves to be unsuccessful, the sample will be discarded and a new sample collected.

e Immediately after sample collection, sample bottles will be placed on ice and maintained at
approximately 4 Celsius (C). Further information on sample handling is included in
Section D.2.9.1.

e The following information will be recorded in the Groundwater Sample Field Information
Form (Figure D-5) for each monitoring well sampled:
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» Before Purging:
e Date, time, and weather conditions;

o WellID;
e PID readings taken from the well immediately after the cap is removed;
and,

o Depth to water.

» Purging:

Start and end time for purging;

Purge method;

Purge rate;

Depth to water; and,

pH, ORP, temperature, specific conductance, turbidity and dissolved
oxygen (every 5 minutes).

» Sampling:
e Start and end time for sampling;

e  Sampling method; and,
o Pertinent observations regarding sample characteristics (turbidity, color,
etc.).

e Quality-Control samples will be used to monitor sampling and laboratory performance and
will include duplicates, spikes, and blanks. Quality control and quality assurance (QA/QC)
procedures are described in Section D.2.11.

D.2.5 LNAPL Investigation

The extent of LNAPL on the Site will be initially assessed as part of the soil boring and monitoring
well installation programs described above. A total of three (3) on-site LNAPL monitoring wells,
GA-5, GA-6 and GA-7, will be installed using HSA drilling methods at the locations and depths
selected based on the findings of these investigations. Preliminary locations of the LNAPL
monitoring wells are shown on Figure D-2. Typical monitoring well detail is provided on Figure D-
3.

The LNAPL monitoring wells will be installed using the same techniques and materials for
groundwater well installation, except as stated below. The approximate mid-point of the well
screens will be installed across the groundwater/LNAPL interface. This configuration may vary
depending on the location of the groundwater/LNAPL interface versus the thickness and position of
the smear zone, as determined from the soil boring logs. The monitoring wells will be cased and

screened using 4-inch diameter schedule 40 flush-joint threaded PVVC with 0.020 slot screen. Each
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well screen will be 10 feet in length. Longer screen lengths will be considered depending on the
thickness of the smear zone/LNAPL.

Following installation of the LNAPL wells, an oil-water interface probe will be used to measure
apparent LNAPL thickness and the groundwater/LNAPL interface. After a minimum of 24 hours
following construction, a bail down test will be conducted in each on-site LNAPL well to help
assess the LNAPL thickness mobility and true thickness. Samples of the LNAPL will be collected
and analyzed in the laboratory for TCL VOCs, SVOCs, PCBs, TAL metals, chemical fingerprint
(GCllibrary search to assess LNAPL type), and select conventional parameters (specific gravity,
viscosity, TOX, sulfur, % solids, flash point, and BTU) as described in Section D.2.5.2 below.
Samples of the subsurface sediments in the vicinity of the groundwater/LNAPL interface will be

collected for possible grain size distribution analysis.

As discussed in Sections 6.3.1.2 and 6.3.1.3 of the RI/FS Work Plan, a site reconnaissance will be
initially conducted to locate and assess the condition of existing monitoring wells. One or more of
the proposed LNAPL wells may not be installed if previously installed monitoring wells (e.g., GW-
1, GW-2, and/or GW-3) are located and are useable for LNAPL evaluation.

D.2.5.1 LNAPL Bail Down Testing
The following bail down testing equipment may be required:

Weighted bottom filled bailer (clear);
Several buckets of known volume;
Oil-water interface probe;

Timer;

Sample location map; and,

Field book

Prior to performing the bail down test, an oil-water interface probe will be used to measure depth to
LNAPL (DTL), depth to water (DTW) and LNAPL thickness (LT) to the nearest 0.01 feet. The oil-
water interface probe will be cleaned prior to each test in accordance with the equipment
decontamination procedures included in Section D.2.9. The bail down test procedure is described

below:
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1. Measure and record the static liquid levels; DTW, DTL, and LT;

2. Record time and commence with bailing well;

3. Bail well until either all LNAPL is removed or no further reduction in LNAPL thickness
has been accomplished with 5 consecutive bails;

4. Last bail is elapsed time “0”; an initial reading will shall be taken as quickly as possible
but no later than 1 minute from cessation of bailing;

5. Following the last bail, record liquid level recovery data (DTW and DTL) on the following
schedule:

» every 30 seconds through 5 minutes

» every 1 minute through 10 minutes

» every 10 minutes through 100 minutes

» every 20 to 30 minutes thereafter, as required.

6. Record amounts of LNAPL and water bailed from well.

Investigative derived waste generated from the bail down tests will be handled as described in
Section D.2.7.3.

D.2.5.2 LNAPL Sampling

Prior to sampling, LNAPL thickness will be measured using an electronic oil-water interface probe
to determine DTL and DTW. The difference between the two measurements is the measured
(apparent) LNAPL thickness. Due to soil capillary pressure, water level fluctuations, and other
factors, there often is a significant difference between the actual thickness of a free phase liquid on
the water table and the measured thickness in a well penetrating the free phase liquid. Typically, the
actual thickness in the ground is much less than the thickness measured in wells (i.e., there is an
“overaccumulation” in the well). Therefore, the actual thickness usually cannot be directly
measured, but can be estimated using various field methods such as a bail-down test (see Section
D.2.5.1).

Following the thickness measurement, LNAPL samples will be collected by slowly lowering a new,
clear, bottom-filling, Teflon bailer down the well until it is just through the floating layer, but not
down into the underlying groundwater. After the bailer has filled, it will be slowly brought to the
surface. Care will be taken so that the bailer is gently inserted and removed from the water, to
prevent degassing or volatilization. The bailer will be covered with aluminum foil to prevent
infiltration of ambient air and it will be placed on plastic sheeting against the well to allow any

inadvertently collected water to separate.
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When separation has occurred, the supernatant will be slowly poured down the inside of the
laboratory-provided sample bottles. Each sample bottle will be capped after it is filled. Samples will

be collected in the following order:

TCL VOCs;

GC Fingerprint
TCL SVOCs;

TCL PCBs;

TAL Metals; and
Physical properties.

Logbook documentation, sample bottle filling and preservation, and shipping will all be conducted in
accordance with the procedures specified in Sections D.2.8 and D.2.9. QA/QC samples, including
field duplicates, trip blanks, rinsate blanks, and MS/MSD, will be collected with the primary samples
at the frequency identified in Section D.2.11.

D.2.6 Field Measurement Procedures
The following sections describe procedures to be followed for collection of field measurements.
D.2.6.1 Water Level/LNAPL Measurements

Groundwater level measurements will be collected prior to purging the well and during the low

flow purge process to monitor well drawdown.

Equipment

The following equipment and materials are required to perform this procedure:

Electronic water level meter or an oil-water interface probe;
Distilled or de-ionized water;

Groundwater Sample Field Information Form; and,

Field notebook.

Water Level/LNAPL Measurement Procedure

The well identification number, measuring device type and serial number, date and time will be
recorded prior to each day water level or LNAPL measurements are obtained. The water level
meter or oil/water interface probe will be decontaminated in accordance with the procedures
described in Section D.2.9 prior to each use. The water level meter or oil-water interface probe will
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be turned on and the battery checked prior to each water level measurement. The wire will be
lowered into the monitoring well and stopped at the depth where the meter indicates a completed
circuit. Depth to water and LNAPL measurements will be made relative to an established surveyed

reference point on the well casing and recorded to the nearest 0.01 foot.

Total Well Depth Measurement Procedures

The bell sounder, weighted tape, or electronic water level indicators can be used to determine the
total well depth. This is accomplished by lowering the tape or cable until the weighted end is felt
resting on the bottom of the well. Because of tape buoyancy and weight effects encountered in deep
wells with long water columns, it may be difficult to determine when the tape end is touching the
bottom of the well. Care must be taken in these situations to ensure accurate measurements. Total
well depth measurements will be made relative to an established reference point on the well casing
and recorded to the nearest 0.1 foot. In all instances, the instrument used to measure well depth
should be decontaminated prior to and after use in accordance with the procedures outlined in
Section D.2.9.

D.2.6.2 Groundwater Field Parameter Measurements

These procedures should be used to obtain representative field measurements of temperature,

specific conductance, pH, ORP, turbidity and DO.

Equipment

The following equipment and materials are required to perform this procedure:

e Anin-line, flow through sampling chamber;

e Calibration Standards;

e Aninstrument capable of measuring temperature, specific conductance, pH, ORP, turbidity,
and DO;

e Groundwater Sample Field Information Form; and,

e Field notebook.

Procedure
All field measurements should be made where they are shielded from the wind and direct sunlight
(if possible), away from electrical systems, motors, pumps, wires, etc. which might induce stray

electrical currents in the instrument or its probe, and with the probe and calibration standards

Golder Associates
G:\PROJECTS\023-6151 QUANTA\RI-FS WP\SAP\FINAL QUANTA SAP-TEXT.DOC



Section 2

Revision No. 0

Date: November 2002
Page D2-18 of D2-38

temperature equilibrated with the water to be tested. Samples for field measurements should never

be filtered or preserved.

After the meter has been calibrated according to manufacturer specifications and Section
D.2.13.1.2, sample measurements can be taken. Place the container to be used as the sampling
chamber in line before purging of the well begins. For groundwater samples collected using low
flow purge technique, insert the instrument/probe into a flow-through cell.  Position the
instrument/probe so that it will measure the influent sample to the chamber. Record field parameter
measurements, date, time, volume of water removed, and flow rate at uniform increments of

approximately 5 minutes.

e Temperature should be recorded to the nearest 0.1 degrees Celsius;

e Specific conductance units are measured in micromhos per centimeter (umohs/cm) or
microsiemens (uS/cm) corrected for 25°C. Results should be reported to the nearest ten
(10) units for readings below 1,000 umohs/cm @ 25°C and to the nearest one hundred
(100) units for reading above 1,000 pmohs/cm @ 25°C;

o pH measurements will be recorded to the nearest 0.1 standard pH units (SU);

e Turbidity measurements will be recorded to the nearest whole number nephelometric
turbidity units (NTUSs);

e DO measurements will be recorded to the nearest 0.1 milligrams per liter (mg/l);
e ORP measurements will be recorded to the nearest 0.1 millivolts (mV);
e The VOC vapor result will be recorded to the nearest 0.1 ppm; and,

e  Groundwater will be measured to the nearest 0.01 feet (ft).

D.2.6.3 VOC Vapor Measurements

These procedures should be used when making field measurements of VOC vapors.

Equipment

The following equipment and materials are required to perform this procedure:

e PID (with moisture protection disc);
e Stainless steel knife; and,
¢ Field notebook.
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Procedure

The PID should be calibrated in accordance with manufactures’ instructions. See Section
D.2.13.1.1 for further information regarding instrument calibration. After the split spoon has been
removed form the borehole and opened, the soil core will be scored, approximately 6 inches at a
time, with a decontaminated stainless steel knife. The PID will be slowly waved over the freshly
exposed surface, at a distance of approximately 4 to 6 inches. The PID will be held over the soil
core for at least one minute to allow time for the vapor to be pumped into the instrument. If the PID
indicated the presence of target compounds, the instrument will be held in the same spot until all of
the vapor has reached the detector in the instrument (i.e. the result on the display has reached it’s
highest point). The peak result will be recorded in the field notebook. Odor and visual

characteristics will also be recorded.
D.2.7 Decontamination

Decontamination procedures in this section are intended for use by field personnel for cleaning
sampling, drilling and other equipment in the field. Deviations from these procedures should be
documented in the field records and investigative reports. The procedures described in this section
are consistent with Sampling Guidelines and Protocols (NYSDEC, 1992).  Specifications for
standard decontamination materials follow. These materials will be used, as appropriate, for non-

dedicated equipment used during sample collection (e.g., stainless steel bowls, spoon, knife).

e Soap shall be a phosphate-free laboratory detergent such as Liquinox® or Alconox®. Use
of other detergent must be documented in the field loghooks and investigative reports.

e Solvent shall be pesticide-grade isopropanol. Use of a solvent other than pesticide-grade
isopropanol for equipment cleaning purposes must be justified and documented in field
logbooks and investigation reports.

e Tap water may be used from any municipal water treatment system. Use of an untreated
potable water supply is not an acceptable substitute for tap water.

o Deionized water is tap water that has been run through a standard deionizing resin column.
It is commercially available. The deionized water should contain no heavy metals or other
inorganic compounds (i.e., at or above the analytical detection limits) as defined by a
standard analytical method inductively coupled Argon Plasma Spectrophotometer (ICP)
scan or any justified equivalent method.

o Distilled water is tap water that has been distilled. It is commercially available.
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o Analyte free water is tap water that has been treated with activated carbon and a standard
deionizing resin column. At a minimum, the finished water should contain no constituents
above the laboratory reporting limits that are being analyzed for as part of the remedial
investigation.

o Other solvents may be substituted for a particular purpose if required. For example,
removal of concentrated waste materials may require the use of either pesticide-grade
hexane or petroleum ether. After the waste material is removed, the equipment must be
subjected to the standard cleaning procedure. Because these solvents are not miscible with
water, the equipment must be completely dry prior to use.

Solvents, laboratory detergent, and rinse waters used to clean equipment shall not be reused during
field decontamination and shall be stored in DOT-approved 55-gallon drums. These materials will
be treated as investigation derived waste (IDW). See Section D.2.7.3 for proper handling and
disposal of these materials. The brushes used to clean equipment as outlined in the following

sections shall not be of the wire-wrapped type.
D.2.7.1 Drilling Equipment

The procedures in this section are to be used for all non-dedicated drilling equipment. All
decontamination procedures in this section will be performed on a decontamination pad,

constructed to the specifications in this section.

Decontamination Pad Specifications
Decontamination pads constructed for field cleaning of sampling and drilling equipment should

meet the following minimum specifications:

e The pad should be constructed in an area known or believed to be free of surface
contamination.

o |deally, the pad should be located very close to a potable water source.
e The pad should not leak excessively.

e If possible, the pad should be constructed on a level, paved surface and should facilitate the
removal of wastewater. This may be accomplished by either constructing the pad with one
corner lower than the rest, or by creating a sump or pit in one corner or along one side.
Any sump or pit should also be lined. It will be constructed of impermeable material and
be of sufficient dimension to address the access, egress needs of the equipment and
decontamination activities.
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e Water should be removed from the decontamination pad as needed.

e A temporary pad should be lined with a water impermeable material. This material should
be either easily replaced (disposable) or repairable.

At the completion of site activities, the decontamination pad should be deactivated. The pit or sump
should be backfilled with the appropriate material designated by the site project field leader. No
solvent rinsates will be placed on the pad. Solvent rinsates should be collected in separate

containers for proper disposal.

The drill rig will be high pressure, steam cleaned prior to arrival at the Site and departure from the
Site, as well as upon completion at each boring/monitoring well installation. All drilling equipment
including augers, tools, well screens, and riser pipe, split-spoons (not used for collecting chemical
samples), etc., will also be decontaminated by pressure washers. All activities shall be performed at

the Site’s designated decontamination pad.
D.2.7.2 Sampling Equipment

The procedures in this section are to be used for all non-dedicated sampling equipment used to

collect groundwater or for collection/homogenization of soil samples.

1. Clean with tap water and soap using a brush to remove obvious particulate matter and
surface films;

2. Rinse thoroughly with tap water;

3. If sampling for inorganic constituents rinse equipment with a 10% nitric acid solution
(nitric acid is not to be run through the Grundfos pump);

4. Rinse thoroughly with deionized or distilled water;

5. Rinse thoroughly with solvent (pesticide-grade isopropanol) unless made of PVVC or plastic.
These items are not to be solvent rinsed;

6. Rinse thoroughly with analyte free water. If analyte free water is not available, equipment
should be allowed to completely dry;

7. Equipment should be wrapped in aluminum foil until needed for sampling. If possible
please allow equipment to air dry before wrapping in aluminum.
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D.2.7.2.1 Groundwater Sampling Equipment (Non-Dedicated Submersible Pump)

Non-dedicated groundwater sampling equipment used for the low flow purging and sampling
technique (such as the submersible pump) will be decontaminated prior to sampling each well. The
submersible pump will not be removed from the well between purging and sampling operations.
The pump and tubing (including support cable and electrical wires that are in contact with the
sample) will be decontaminated by the procedure described below. It should be noted that the
outside of the pump will be decontaminated consistent with the procedure in Section D.2.9. In

addition, decontamination fluids will be pumped from buckets through the pump as follows:

1. Flush the pump with tap water to remove any sediment that may be trapped in the pump;

2. Flush the pump with a weak, non-phosphate detergent solution (approximately 5 gallons);

3. Flush the pump with tap water to remove all the detergent solution. Generous amounts of
tap water (at least 3 pump volumes) should be used to ensure that detergent and any
sediment that may be trapped in the pump does not remain in the pump;

4. Flush the pump with deionized or distilled water;

5. Flush the pump with isopropyl alcohol. Use sparingly to minimize presence of this
decontamination fluid in the samples; and,

6. Flush the pump with analyte free water. Generous amounts of water (at least three pump
volumes) should be used to remove as much of the isopropyl alcohol as practical.

D.2.7.22 pH, ORP, Temperature, Specific Conductance, Dissolved Oxygen, Turbidity,
Depth to Water Probes, and Total Well Depth Recorders

All pH, ORP, temperature, specific conductance, DO, turbidity, and depth to water/oil-water probes
will be washed with laboratory detergent and tap water, rinsed with tap water, and then rinsed

thoroughly with distilled or deionized water prior to each use.
D.2.7.3 Investigation Derived Waste

IDW generated during remedial investigation field activities include: soil, decontamination water
and solvent, purge water, well development/purge water, LNAPL, and PPE. Each type of IDW will

be handled as described below:
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o Soil - All excess soil generated from sampling and drilling activities will be retained in
DOT-approved 55-gallon drums and labeled as “Drill Cuttings” or placed in an
appropriately sized, lined, roll-off container. Once a drum has been filled, it will be sealed,
dated, and numbered, and recorded in the Field notebook.

e Water - All decontamination, purge, and well development water will be retained in 55-
gallon drums and labeled or placed in an appropriately sized container. Once a drum has
been filled, it will be sealed, dated, and numbered, and recorded in the Field notebook.

o LNAPL - LNAPL collected as part of the LNAPL baildown testing will be retained in 55-
gallon drums and labeled or placed in an appropriately sized container. Once a drum or
appropriate container is filled, it will be sealed, dated, and numbered, and recorded in the
Field notebook.

e PPE - All PPE generated during the remedial investigation will be retained in containers
and labeled “PPE”. Once a drum has been filled, it will be sealed, dated and numbered, and
recorded in the Field notebook.

The drums will be staged on-site. At the end of the field activities, IDW will be characterized and
disposed of in accordance with all applicable local, state and federal regulations. Records and/or

manifests regarding IDW disposal will be maintained by QSAG.
D.2.8 Field Documentation

In order to ensure that all pertinent information and data collected during the performance evaluation
are documented completely and correctly, the following procedures and protocols described in the

following sections will be implemented.
D.2.8.1 Field Notebooks

All information pertinent to the field investigation will be recorded in bound and numbered field
notebooks. All field notes must be legible and a waterproof pen shall be used to make entries. Any
errors should be crossed out with a single line and initialed. Field records should at a minimum

contain the following information:

Date;

Project or site name;

Time of each data entry;

Description of work being performed that day;
Names and affiliations of personnel at location;
Weather conditions on site;

Location and type of activity;
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Visual observations;

Pertinent field data (and any other measurements);

Serial numbers, if any, on seals, and transportation cases, and equipment;

Name of field custodian; and,

Photographs taken, including date, time, direction faced, description of subject or activity,
sequential number of the photo and film roll number will be recorded in the field notebook.

Specific sample information will be compiled into the field notebook and/or COC.  All field
notebooks will be standard engineering hardbound books. All field notebooks will be photocopied

so that copies of field notes can be kept in appropriate project files.
D.2.8.2 Field Meters
Calibration of field meters should be documented in the field notebooks, including:

Analysts’ name;

Date and time of calibration;

Date and time and results of calibration checks;

Instrument type, model number, and serial number ( if present); and,

Manufacturer, concentration, and lot number of calibration standards which are used.

D.2.8.3 Photo-Documentation

When photographs are taken, field personnel will record time, date, site location, general direction
faced, sequential number of photograph and roll number, and brief description of the subject in a
field notebook. This information will be transcribed onto the back of the photographs after they have

been developed.
D.2.8.4 Correspondence/Communications

Correspondence received or sent from the field will be dated and labeled with a project filing

identification number. Telephone conversations will be documented and filed.
D.2.8.5 Changes in Procedures

Approval from the NYSDEC Remedial Project Manager will be obtained as needed prior to
implementation for major changes in sampling procedures as outlined in this SAP. Minor

procedural changes will be made by Golder Associates’ personnel, and if present, with the
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concurrence of the on-site NYSDEC representative. Changes will be documented in the field

notebooks.

D.2.9 Sample Handling and Custody Requirements

D.2.9.1 Sample Handling

The methods and references for collecting samples are previously provided in this section. The
laboratory supplies appropriately prepared sample containers, reagents, preservation procedures and
analytical holding times will be in accordance with the published analytical methods and NYSDEC
and USEPA Region Il guidelines.

D.2.9.2 Sample Preservation

The specific requirements for sample container preparation, sample preservation, and holding times,
and any special sample handling requirements are listed in Tables D-10 through D-12. Sample
containers will be kept closed until the time each set of sample containers are to be filled. After
filling, the containers will be securely closed, residue wiped from the sides of the containers, and
immediately placed in a cooler. Samples will be kept chilled and will generally be shipped on the
day of sample collection to the laboratory if an overnight courier is being used. The following
procedure should be followed to the extent possible to preserve environmental samples for

laboratory analysis such that the integrity of the sample is maintained prior to analysis.
D.2.9.2.1 Equipment
The following equipment and materials are required for sample preservation:

Frozen blue packs or wet ice;

Zip locked bags;

Temperature blank;

Spare sample bottles;

Several eye droppers (if bottles are not pre-preserved);
pH test strip paper; and,

Appropriate preservatives (i.e., HCI, HNOz;, NaOH, etc.).
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D.2.9.2.2 Procedure

Sample preservation requirements are given for aqueous, soil and LNAPL samples in Tables D-10

through D-12. For aqueous samples, be certain that the proper chemical preservative is added to

each jar. In general, the only preservation procedure required for soil and LNAPL samples is

cooling to 4°C immediately after collection. This temperature should be maintained for the samples

during storage and shipment to the laboratory. Samples collected for TCL VOC analysis will be

preserved by the laboratory upon receipt in accordance with SW846 Method 5035.

VOC Sample Preservation

An extra aqueous VOC sample vial should be filled at each sample location to be used as a
pH check. The preservation procedure for agueous VOC samples is given below, if vials
are not already pre-preserved:

0

SO

<

The extra sample vial will be used to determine the number of drops of HCI required to
attain a pH less than 2;

Initially, six drops of HCI should be added;

The vial cap should be replaced and the vial inverted several times to mix the sample;
The cap should be removed and a pH indicator strip dipped into the vial;

The color of the strip should be compared to the color chart provided with the strips;
Repeat the above procedure until a pH less than 2 has been attained. HCI should be
added one drop at a time;

Discard the test vial, and carefully add the same number of drops of acid to the other
sample vials;

Fill the vial with sample and place the cap such that no headspace is present in the vial;
If the sample effervesces upon addition of the acid, the sample should be submitted to
the laboratory without the addition of HCI, but it should be cooled to 4°C. The lack of
preservative, and the consequent 7 day technical holding time, should be specified in
the comments section of the COC;

If the behavior of the samples at specific locations is known, then pre-preserved VOC
vials may be used for sample collection; and

If the pH of the samples is >2 for samples collected in pre-preserved VOC vials, the
consequent 7 day technical holding time should be specified in the comments section of
the COC along with a note about inadequate preservation.

Non-VOC Sampling Preservation

Non-VOC aqueous samples should also be checked to assess the required amount of
chemical preservation to attain the pH specified in Table D-10.

Separate sample bottles are not required to check pH because non-VOC sample bottles are
permitted to contain headspace. The preservation procedure is given below if bottles are
not already pre-preserved.
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¢ Initially, four drops of preservative should be added;

The cap should be replace and the bottle inverted several times to mix the sample;

¢ A few milliliters of sample should be poured into a separate container (e.g., an unused
sample jar cap) and the pH checked using indicator paper;

¢ Additional preservative should be added two drops at a time and the above procedure
repeated until the specified pH is attained; and,

¢ After some of the initial samples have been preserved, the sampler can increase the
initial number of drops added if necessary based upon the approximate amount of
sample required for other locations.

<

D.2.9.3 Sample Identification

All samples shall be adequately marked for identification from the time of collection and packaging
through shipping and storage. Marking shall be on a sample label attached to the sample container.

Sample identification shall include, as a minimum:

Project name and/or code;

Sample identification number;

Analysis requested,;

Chemical preservatives added to the sample container;

Sample date and time; and,

Initials of the individual performing the sampling (samples for chemical analysis).

Each sample will be assigned a unique sample identification number to be recorded on the sample
label. Each sample identification number will be recorded in the field notebook a Groundwater
Sample Field Information Form and, as applicable, on chain-of-custody documentation.

Designations for sample identification numbers for this project are described below.

Equipment

o Water proof marking pen;

e Sample jar labels;

e Transparent tape; and,

o Site base map with designated sampling locations.
Procedure

Sample labels should be marked with the sample ID, the analytes to be tested, the initials of the
sampler, and the date of sample collection. The labels should be affixed to the sample jars and, if
necessary, secured with tape. The corresponding sample ID should be marked on the Site base map

for correlation during report preparation.
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During sample collection, a system for assignment of sample identification (ID) numbers will be
used for new sampling points to distinguish between different media and different quality control
samples. Samples from soil borings will have a suffix indicating the bottom depth interval from

which the sample was collected.

For primary samples, the two characters will indicate the matrix of the sample as follows:

SB Soil sample from a soil or well boring;
GW  Groundwater; and,
LN LNAPL.

For groundwater, the monitoring well ID will be used for the next portion of the ID (e.g., GWGAL
or LNGAL).

For soil samples, the third and fourth characters will be a sequential number starting at 01 and
continuing until sampling is complete. The fifth and sixth characters will indicate the bottom of the

sample interval (in feet) from which the sample was collected.

For QC samples, the first digit indicates the type of QC sample, if applicable, as follows:

T trip blank;
R rinsate blank; and
D field duplicate.

The second character will indicate the matrix as follows:

W Groundwater
S Soil
L LNAPL

Rinsate blanks will be identified as sequential numbers such as RS01 (soil borings) or RW01
(groundwater samples). Trip blanks will only be collected for aqueous samples with sequential
Ids beginning with 01 (i.e., TWO01, TWO02, etc.).

Samples that are chosen for field duplicate analysis will have the same ID as the primary sample

except that the prefix D will be used. Samples that are chosen for MS/MSD will be collected
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with triple volume, but the ID will remain the same as the primary sample. The sampler will note

on the COC that triple volume was collected for QA/QC purposes.
D.2.9.4 Sample Custody

Samples are physical evidence collected from a facility or the environment. Sample data generated
during this project may be used as evidence in NYSDEC enforcement proceedings. In support of
potential litigation, COC procedures have been established to ensure sample traceability from the

time of collection through completion of analysis.

The National Enforcement Investigations Center (NEIC) of USEPA considers a sample to be in

custody under the following conditions:

It is in your possession; or

It is in your view after being in your possession; or
It was in your possession and you locked it up; or
Itis in a designated secure area.

HPwnh e

D.29.41 Field Sample Custody

All environmental samples will be handled under strict COC procedures beginning in the field.
Figure D-4 is an example COC. The following procedure should be used to maintain COC of

environmental samples.

Equipment

The following equipment and materials are needed to perform COC procedures:

e  Chain-of-custody forms;
e Chain-of-custody seals; and,
e A secure (locked) vehicle or building.

Procedures

COC is usually initiated in the field by the sampling team. When COC is initiated at the laboratory,
the laboratory personnel responsible for shipping sampling containers will have initialed and signed
the COC form and sealed the shipping container with a COC seal. It is preferable for the custody
seal to be signed and dated by the laboratory and to have a unique serial number that is recorded on

the COC by the lab. In such cases, field staff should check this information to assess the potential
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for tampering with sample containers prior to receipt in the field. The field staff should
acknowledge receipt and container integrity by signing the COC form, and noting any

discrepancies.

Samples and sample containers must be kept under proper COC during field sampling. If custody
of the samples (and sample bottles) is exchanged during field sampling, such transfer must be
documented on the COC form. The departing field staff should sign indicating the custody has
been relinquished, and the arriving field staff should sign indicating responsibility for the custody of

the samples. Each sample bottle label should include:

Project (site) name;

Sample point identification number;

Chemical preservative added to the bottle;

Sample collection date and time, sampler’s initials; and
Analytical method to be performed.

The COC form and Field notebook should include:

Sample identification number and matrix;

Project or site name or number;

Sampler’s name or initials;

Sample collection date and time (military time);

Designation as a grab or composite sample;

Requested analysis;

Any special comments (i.e. 7 day hold time for unpreserved VOCs); and,
Any preservatives added to the sample.

When shipping samples to the laboratory, all sample bottles and requested analyses should be noted
on the COC form. Where multiple analytical methods are available for a particular analysis, the
specific method number should be listed on the COC form. For example, soil samples for TCL
VOC analysis could be performed by USEPA 8260, or CLP. The specific method should be
referenced.

One member of the sampling team should sign the COC form relinquishing custody to the
laboratory. If using an overnight courier service, record the tracking number on the COC. The
COC form should be sealed inside the shipping container with the samples. The paperwork should

be sealed inside a plastic bag to prevent damage from water condensation. The courier does not
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need to sign the COC form if it is sealed within the shipping container using custody seals. If the
samples are hand delivered to the laboratory by field staff, the COC form should be signed at the
laboratory when the samples are delivered and the shipping container does not need to be sealed as
long as it is kept under proper COC until delivered to the laboratory. If possible, COC seals should
be signed and dated, and the serial numbers listed on the COC form. At least two seals should be

used on each shipping container.
D.2.9.4.2 Laboratory Custody

Once samples are transported to the analytical laboratory, custodial responsibility is transferred to
the Laboratory Sample Manager to assure that the procedures presented in the laboratory's QAM
and the appropriate analytical method are followed. The laboratory QAM will contain a detailed
description of the laboratory chain-of-custody procedures, including receipt of samples, designation
of a sample custodian, custody within the laboratory and laboratory storage, and disposal
procedures. The laboratory chosen for this project will be furnished a copy of this SAP, which has

been prepared in accordance with NYDEC and USEPA guidelines and specifications
D.2.9.5 Sample Packaging and Shipment

The following procedure is to be used to enhance successful shipping of samples to the laboratory.

Equipment

The following equipment and materials are required to perform this procedure:

Overnight courier airbills and courier phone number (if applicable);
Fiber reinforced strapping tape or duct tape;

Cushion material such as bubble wrap or vermiculite;

Address labels; and,

Laboratory address and phone number.

Procedure

Samples should be packed into a shipping container (usually a cooler) in a manner that will
minimize potential breakage of sample bottles. This might include use of laboratory-supplied
bubble wrap designed to fit the particular bottle, polystyrene chips, or vermiculite. If wet ice is used
for preservation, make sure that it is securely placed in zip locked bags and cannot leak. If the

bottles sit in standing water, the sample integrity may be compromised. Plastic bags, such as zip-
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lock bags, should be used to prevent cross-contamination when small sample containers (e.g.,

VOAS) are placed in shipping containers. The sample coolers must contain enough frozen blue
ice packs or wet ice to maintain a temperature of 4°C before and during transport to the
laboratory. A temperature blank should be placed in each cooler being returned to the laboratory.

Samples must be shipped to the laboratory within 24 hours of collection.

Samples will be packaged into coolers on a matrix-specific basis to avoid possible cross-

contamination.
D.2.10 Analytical Method Requirements

Most samples collected during this project will be analyzed by analytical methods from the

following documents:

1. Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846, Third
Edition, November 1986; Update |11, December 1996 (consistent with NYSDEC ASP);

2. Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020), USEPA,
1979, revised 1983;

3. Standard Methods for the Examination of Water and Wastewater, 18" Edition, 1992,
APHA-AWWA-WPCF; and,

4. Annual Book of ASTM Standards, Volume 4.08, April 1999.

Method references for the analyses to be performed for this project are summarized in Tables D-
3, D-5 and D-7. These chosen methods are deemed suitable for achieving the project DQOs.
Information regarding the laboratory’s equipment and capability in performing the analytical
methodologies are contained in the laboratory QAM. All methods will be verified for conformity
to the NYSDEC Analytical Services Protocols.

D.2.11 Quality Control Requirements

This section describes the various QA/QC samples that will be collected in the field and analyzed
in the laboratory and the frequency at which they will be performed. QA/QC samples that will be
collected will consist of field blanks, field duplicates, and matrix spike/matrix spike duplicates
(MS/MSD). These QA/QC samples are described briefly in the following sections. The QA/QC
procedures described in this plan are consistent with those described in Sampling Guidelines and
Protocols (NYSDEC, 1992).
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D.2.11.1 Trip Blanks

Trip blanks will be collected for VOC analysis at a frequency of one per day of sampling for
aqueous VOCs. The trip blanks must be placed in each cooler containing VOCs. In order to
avoid collection and analysis of an excessive number of QC samples, the sampling team should
endeavor to pack all VOC vials in one cooler. Trip blanks are prepared in the field using
laboratory supplied demonstrated analyte free water. The trip blank vials travel to the Site with
the sample bottles. The trip blank vials are prepared each morning by the field crew and carried

along while sampling, then submitted to the laboratory for analysis with the aqueous samples.
D.2.11.2 Field Rinsate Blanks

Field rinsate blanks will be collected for all required analyses at a frequency of one per day per type
of decontamination event where non-dedicated equipment is used. Field rinsate blanks are prepared
in the field using lab supplied demonstrated analyte free water. The water is poured over and
through each type of sampling equipment and submitted to the laboratory for analysis of target

analytes.
D.2.11.3 Field Duplicates

Field duplicates will be collected for all required analyses at a frequency of one per 20 primary
samples per matrix. Field duplicates are collected by sampling the same location twice, but the

field duplicate is assigned a unique sample identification number (see Section D.2.9.3).
D.2.11.4 MS/MSD

MS/MSD samples will be collected for all required analyses at a frequency of one per 20 primary
samples per matrix. Additional sample volume is collected from a location and submitted to the
laboratory for analysis. The laboratory will use the additional volume to prepare spiked samples to

assess accuracy and precision.

D.2.11.5 Internal QC Samples

Internal QC checks have been developed to help ensure accuracy and precision during field

sampling and measurement as well as laboratory analysis. Field checks will be performed

Golder Associates
G:\PROJECTS\023-6151 QUANTA\RI-FS WP\SAP\FINAL QUANTA SAP-TEXT.DOC



Section 2

Revision No. 0

Date: November 2002
Page D2-34 of D2-38

regularly. Laboratory QC checks will be performed in accordance with the specific analytical

methods.

Field measurements will be made in duplicate at a frequency of one in twenty measurements taken.
These duplicate measurements should agree +20 percent. If the duplicate measurements do not
meet this criterion, the instrument will be recalibrated and the measurements will be retaken. All

field measurements will be recorded in the field notebooks and later entered into summary tables.

The laboratory will have an established quality control check program utilizing procedural (method)
blanks, laboratory control spikes, matrix spikes, and duplicates. Details of the internal QC checks
utilized by the laboratory will be found in the laboratory QAM and the published analytical
methods. Laboratory QC samples will be analyzed at a frequency of one per twenty analytical
samples or at a frequency dictated by the methods. These QC samples will be used to determine if
results may have been affected by field activities or procedures used in sample transportation or if
matrix interferences are an issue. Assessment of laboratory QC will take into account the PARCC
criteria specified for this project as shown in Tables D-3 through D-8. The individual methods and

Section D.4 of this SAP discuss procedures to be used to calculate QC data.

Split samples may be accepted by a NYSDEC or USEPA contractor during the project. These
samples will be collected separately and analyzed by a laboratory other than the laboratory
identified for this project at a later time. Comparison of the split sample results will demonstrate
how well the results reported by two different laboratories are replicated. The comparison will be
expressed in terms of precision using the relative percent difference calculations shown in Section
D.4.

D.2.12 Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Preventive maintenance of equipment is essential if project resources are to be utilized in a cost-
effective manner. Preventive maintenance will ensure accuracy of measurement systems, minimize
downtime, and provide inventory control of critical spare parts, back up systems, and other
necessary equipment. The field sampling team will maintain an inventory of replacement parts for
field instruments, and will routinely perform preventive maintenance or repair. Spare parts that
often require replacement will be kept on hand at the Site during field activities. The preventive

maintenance approach for equipment used in the field for sampling, monitoring, and testing
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includes checking batteries and electrodes, checking condition of meters, checking sample bottles
for cleanliness and breakage, and ensuring that a reasonable supply of bottles, batteries, probes,

calibration solution, and supplies are on-hand to avoid unnecessary delays in the field.

Preventive maintenance of laboratory equipment and hardware will be described in specific sections
of the laboratory QAM. More than one instrument is generally available for each type of analysis in
case the initial instrument malfunctions or does not meet the required measurement criteria.
Laboratory personnel or qualified manufacturer representatives will perform preventive
maintenance and repair.  The laboratory will retain logbooks documenting preventative

maintenance and repair for each instrument.

D.2.13 Instrument Calibration and Frequency

D.2.13.1 Field Calibration

The calibration and maintenance of field equipment will be the responsibility of the field sampling
team. Field instruments, such as meters for measuring field parameters, will be standardized/
calibrated in accordance with the manufacturers' recommendations against NBS traceable standards,
where appropriate. During sampling, calibration checks will occur at a minimum of three times a
day (beginning of each day and at least every four hours of operation with the final check at the end
of the work shift). Duplicate field measurements will be performed at a frequency of once per
twenty samples. Tables D-3, D-5 and D-7 provide precision criteria for field precision
measurements. Appropriate calibration records will be maintained in project field notebooks or
Groundwater Sample Field Information Forms. The field team leader is responsible for ensuring

that calibrations are properly performed at the appropriate frequency.
D.2.13.1.1 Photoionization Detector

The results of the previous investigations indicated that the surface and subsurface soils contained
various concentrations of TCL VOCs. These volatiles are a mixture of compounds that have
varying ionization potentials (IP). Since there were many aromatics previously detected at the Site,
a 10.6 eV lamp will be used on the PID as gross screen for VOCs since, most of the VOCs on this
project have good responses to the 10.6 eV lamp. The PID cannot be used to identify unknown

substances, it can only quantify/estimate VOC vapors. Winds and high humidity will affect
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measurement readings. Foggy or high humidity conditions can cause condensation on the lamp,

thus affecting measurements.

The PID instrument will be calibrated in accordance with manufacturer’s recommendations.
D.2.13.1.2 pH/ ORP/Temperature/Conductivity/Turbidity/Dissolved Oxygen Meter

Calibration is performed in accordance with the manufacturer’s specifications. Calibration is
performed at the beginning of each day and checked at least every four hours during sampling. The

following information is documented in the field notebook:

Date and time;

Meter identification (make, model, serial number);

Calibration results including source and lot number of standards; and,
Sampler’s initials.

D.2.13.2 Laboratory Calibration

Instrumentation calibration procedures are established in manufacturer’s specifications and in the
analytical methodologies. Trained personnel, using the approved written procedures, will perform
instrument calibration. Calibration procedures and frequency will be described in the laboratory’s
QAM and in the specific analytical methodologies. These instruments include GC/MS, ICPs,

analytical balances, syringes, thermometers, etc.

All sample results should be within the calibration range of the instrument. Samples which do not
contain concentrations of target analytes that exceed the instrument calibration range should be
analyzed undiluted to achieve the lowest possible reporting limits. However, samples containing
elevated levels of target analytes cannot be analyzed undiluted because the calibration range of the
method would be exceeded. Such samples will require analysis at dilutions which would result in

elevated reporting limits.

The major chemical analytical equipment used for this project will be described in the laboratory
QAM (contained under separate cover in Attachment D-1) and the individual analytical methods.
The laboratory QAM provides information regarding types of equipment used by the laboratory
facility. Calibration procedures will follow published analytical methodologies. The laboratory
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QAM references the specific methodologies or laboratory standard operating procedures (SOPs) for
calibration procedures. The laboratory will document sources for calibration material; for example,
USEPA repository, NBS, Supelco© or equivalent. The laboratory QAM describes traceability of
all stock solutions and working standards back to the neat materials. The laboratory QAM also

describes the procedures used to document equipment repair and maintenance.
D.2.14 Inspection/Acceptance Requirements for Supplies and Consumables

All sampling equipment will be inspected prior to use to ensure proper operation and create a safe
working environment. The laboratory chosen for this project will have preventative maintenance

and health and safety programs to ensure proper execution of project work.
D.2.15 Data Acquisition Measurements (non-direct measurements)

Non-direct means of data acquisition refers to the use of non-measurement sources such as
computer databases, spreadsheets, programs and literature files. To ensure confidence in the data
generated from these sources, computer programs used for this project will be within the public
domain and, as such, accepted by the industry. Historical data generated from samples collected
and analyzed with approved NYSDEC methodologies will be used to scope the elements of the
RI/FS Work Plan. Only data that have been evaluated and/or validated or accepted into the project
record by NYSDEC will be used to determine the nature and extent of contamination. Validated
data will be accepted on their merit. Professional judgment must be used, however, as necessary

and appropriate to disregard any of the data generated from previous sampling events.

Any literature references used to scope the Remedial Investigation must have been through the peer
review process and/or have been published in periodicals commonly known to the environmental
industry. References that have not been substantiated in this way will be deemed unreliable and

will not be used.
D.2.16 Data Management

Data collection during this project will be retained in both hardcopy and electronic format. Data
collected in the field will be transcribed from field forms or notebooks and tabulated, as appropriate,
using a spreadsheet or database program. Data entry will be checked to ensure no transcription

errors occurred. Tabulated data will be provided in the remedial investigation reports.
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Analytical data packages from the laboratory will contain the information listed in Section D.1.6.
Electronic files containing the analytical results will be provided by the laboratory and down loaded
into the project database. Any qualifiers resulting from data validation will also be entered into the
database. Database entries will be checked for correctness and completeness. The Remedial

Investigation Report will contain the tabulated analytical results.
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D.3.0 ASSESSMENT/OVERSIGHT

D.3.1 Assessments and Response Actions

Performance of activities or procedures will be the responsibility of the personnel performing
such activities and procedures. For field measurements, the field team leader will be responsible
for performance while the analyst and sample custodian will be responsible for performance
within the laboratory. The performance of activities or procedures must comply with those
specified in this SAP. The responsible personnel must be prepared to justify that the specified
procedure or reference method was implemented properly. Deviations of a technical procedure or
reference method must be noted within the appropriate logbook and, for laboratory analyses, in

the Case Narrative of the analytical report.

Performance will be monitored in the field through the use of QC checks as previously discussed
in Section D.2.11.5. Performance will be monitored in the laboratory through the use of QC
checks discussed in the laboratory QAM and the PARCC criteria presented in Table D-3 through
D-8.

As described in the guidance documents, assessment includes surveillance, peer review,
management systems review, readiness review, technical systems audit, performance evaluation,
data quality audit, and data quality assessment. For performance monitoring, the following

assessment activities are planned:

e Surveillance;
e Peer review;

e Technical systems audit; and,

o Data quality assessment

D.3.1.1  Surveillance

It is anticipated that the NYSDEC will provide oversight for specific activities. This oversight
may include sample collection to assess that sampling procedures are properly executed in
accordance with the SAP. It has been assumed that the NYSDEC will provide feedback to the
sampling team, the Remedial Investigation Consultant, and the QSAG regarding any issues
arising from oversight.
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D.3.1.2 Peer Review

Throughout the project, the Remedial Investigation Consultant will maintain a system of peer
review by which data generated can be checked and verified. Data that is transcribed and

tabulated will be checked for accuracy and completeness.
D.3.1.3  Audits

The QA/QC audit is an independent systematic on-site review of facilities, equipment, training
procedures, record keeping, data validation, data management, and reporting aspects of the field
and laboratory QA/QC program. It is Golder’s policy to conduct QA/QC field audits. Areas
reviewed during audits may include field operations and sampling procedures, laboratory

analyses and documentation.
D.3.1.3.1 Field/Sampling Audit

The Remedial Investigation Consultant field team leader will be responsible for ensuring that the
applicable quality assurance procedures described in this SAP are followed. An on-site NYSDEC
representative may audit field activities, with respect to the technical requirements, procedures,

and protocols established in the SAP. Activities that may be audited are described below.

o Field sampling activities;

e Documentation of activities (logbooks, etc.);
e Equipment decontamination;

e Use of proper sampling equipment;

o Proper sample identification;

e Sample preservation;

e Sample packaging;

e Sample shipment; and,

e Chain-of-custody.
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D.3.1.3.2 Laboratory Audits

The laboratory is expected to have a QA program whereby the QA department will routinely
conduct internal audits. The laboratory QAM discusses internal laboratory audits. If an external
audit is deemed necessary by the NYSDEC, then the Remedial Project Manager will consult with

the QSAG and the Remedial Investigation Consultant regarding an appropriate approach.
D.3.1.4 Data Quality Assessment

Analytical data will be assessed through a series of evaluation procedures. The details regarding

data evaluation and validation are discussed in Section D.4.
D.3.1.5 Corrective Actions

If through the data assessment process problems are identified, corrective actions will be initiated.
All identified QA problems and corrective actions will be documented to provide a complete record
of QA activities and help identify needed long-term corrective actions. The need for corrective
action is based upon predetermined limits of acceptability for all aspects of data collection and
measurement, such as PARCC criteria (Tables D-3 through D-8), historical data, laboratory control
spike sample results, and experience using the analytical procedures. Following standard QA/QC
procedures will help detect erroneous data. The need for corrective action may be determined by
the samplers, analysts, supervisors, quality assurance personnel, laboratory managers or Project

Managers.

The detection of system and performance problems and the corrective actions procedures used in
the field during monitoring and sample collection will be documented in the field notebooks or
Sample Collection Forms with copies placed in the Remedial Investigation Consultant’s project
files. Any problems that cannot be resolved by the sampler or Field Sampling Team Leader will be
brought to the attention of the Remedial Investigation Consultant’s Project Manager. The Remedial
Investigation Consultant’s Project Manager and ELM, QSAG and the NYSDEC Project Manager

(if necessary) will determine the corrective action to be taken, if any.

The laboratory QAM describes the Corrective Action procedures and documentation used by the
laboratory. Any problems which cannot be resolved by the analysts, laboratory managers or

laboratory quality assurance officers will be brought to the attention of the Remedial Investigation
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Consultant’s Project Manager and Project Quality Assurance Manager. The Remedial Investigation
Consultant’s Project Manager and ELM, QSAG, and NYSDEC Project Manager (if necessary) will

determine the corrective action to be taken, if any.

The laboratory personnel will assess laboratory QC samples and re-analyze stored samples that do
not meet QC criteria prior to expiration of hold times. Corrective actions may include re-analysis,
or resampling and analysis. Laboratory personnel will use corrective action reporting forms to
document identification and resolution of significant defects. These report forms will be kept on

file in the laboratory QA files.

If a system or performance audit identifies a situation requiring corrective action, the corrective
action will be initiated upon approval of the responsible supervisor. Documentation of corrective
actions will be made in a report to the Remedial Investigation Consultant’s Project Manager.
Corrective actions will be reported as appropriate to the Project QA Manager, and, if necessary, the
NYSDEC Remedial Project Manager.

D.3.2 Reports to Management

Timely Quality Assurance reports are necessary to the successful completion of this project.
Quality assurance deficiencies in the field must be reported to the field team leader and the
Remedial Investigation Consultant QA and project managers. Quality assurance deficiencies in the
laboratory must be reported in a timely manner to laboratory and project management personnel.
The laboratory's policies and procedures for reporting quality assurance activities to management
are included in their QAM and/or SOPs. Corrective actions for field and laboratory activities will
be reported to the Remedial Investigation Consultant’s QA and Project Manager, and, if necessary,
the NYSDEC Project Manager.
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D.4.0 DATAVALIDATION AND USABILITY

D.4.1 Data Review, Validation, and Verification Requirements

Accurate data reduction, validation and reporting methods will support decision analysis. Data
reduction techniques for both field and laboratory activities are described in this section. In

addition, the laboratory chosen for this project will have further data reduction, validation and

reporting procedures which will be described in the laboratory QAM or SOPs.

In general, data reduction of field measurements will not be necessary because all readings will be
recorded in field notebooks or Groundwater Sample Field Information Forms directly from the field
instruments. Field measurements will be tabulated using spreadsheet or data base software. Field
measurements are anticipated to be recorded as follows:
e VOC vapors are to be recorded to the nearest 0.1 ppm;
o DOiis to be recorded to the nearest 0.1 ppm;
e pH isto be recorded to the nearest 0.1 std pH units;
o Turbidity is to be recorded to the nearest 1 NTU;
e ORP isto be recorded to the nearest 0.1 mV;
e Specific conductance is to be recorded to the nearest 10 microsiemens/centimeter (or
pmhos/cm) for results less than 1000 pS/cm or 100 pS/cm for results greater than 1000
puS/cm;

e Temperature is to be recorded to the nearest 0.1°C; and,

e Groundwater is to be recorded to the nearest 0.01ft.

The laboratory will perform data reduction in accordance with the individual analytical
methodologies used for this project. The laboratory QAM or SOPs will have more detailed

information regarding the laboratory data reduction procedures.

The laboratory will attempt to achieve the target reporting limits and units for each parameter of
interest as provided in the analytical methods and as summarized on Table D-9. The equations and

procedures used to calculate concentrations are specified in the individual methodologies (refer to
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Tables D-10 through D-12 for method numbers and references). Given the conditions under which
samples will be collected and analyzed, the laboratory may not always be able to achieve the target
reporting limits. For example, due to insufficient sample volume or elevated concentrations of
target compounds, the samples may be diluted prior to analysis, thereby elevating the reporting
limits. The laboratory will provide a narrative in the data package to explain the reasons for

elevated reporting limits.

Assessment of accuracy, precision and completeness of both field and laboratory measurements is
based upon the acceptable results from QC samples. Where appropriate these may include blanks,
duplicate samples, laboratory control spiked samples or matrix spike/matrix spike duplicate

samples.

Method and field/rinsate are not expected to contain any target analytes with concentrations greater
than the reported detection limit with the possible exception of common laboratory contaminants

(i.e., methylene chloride, acetone, 2-butanone, and phthalate esters).

Field and laboratory duplicate results are assessed based upon relative percent difference (RPD)

between values, using the following equation:

RPD = (D1-D2) x 100%
(D1 + D2)/2

where, D1 = Primary sample result; and,

D2 = Duplicate sample result.

Laboratory control spiked samples are assessed based upon the percent recovery (%R) of spiked

analytes. The percent recovery is calculated using the following equation:

WR=__X x 100%
TV

where, X = observed value of measurement; and,
TV ="true" value of spiked analyte.
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Matrix spike/matrix spike duplicate (MS/MSD) data are assessed based upon the percent recovery

of spiked analytes using the following equation:

%R= (SSR-SR) x100%
SA

where, SSR = Spiked sample result for analyte x;
SR = Sample result for analyte x; and,
SA = Spike added of analyte x.

The relative percent difference between the MS/MSD results is calculated using the RPD equation

presented above.

Data completeness is assessed based upon the amount of valid data obtained from a particular
measurement system (sampling and analysis). It may be quantitatively expressed using the
following equation:

Completeness =N1 x100%

N2

where, N1 = number of valid measurements obtained; and,
N2 = number of valid measurements expected.

The laboratory will assess all quality control data with regard to precision and accuracy. Corrective

actions are initiated as necessary.

D.4.2 Data Validation and Verification Methods

D.4.2.1 Data Validation

Data validation techniques include screening, accepting, rejecting or qualifying data on the basis of
specific quality control criteria for holding times, calibration, blank results, spike results, surrogates,
and field duplicates. Data validation is a process whereby erroneous data may be identified prior to
entering the project record. Validation of field measurements will be performed by field personnel
in consultation with technical supervisors. Field personnel will validate the field data through
review of calibration and duplicate data readings. The data will be reviewed to determine if there
are any anomalous readings. Anomalies will be resolved immediately by means such as re-

calibration or re-acquisition of the measurement.
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For all analytical samples associated with this project, the laboratory will produce data packages
that will contain all information needed for formal validation of the data. Data validation will be
performed in accordance with the USEPA Region Il Standard Operating Procedures (SOPs) HW-6,
Revision 12 (TCL Organics data) and HW-2, Revision 11 (TAL Inorganics data) allowing for
differences between the CLP and SW846 methodologies. These procedures are specific with regard
to evaluation of holding time, surrogate and spike recoveries, precision of duplicate measurements,
calibration and instrument performance, blank contamination, compound identification, and
compound quantification. Data will be qualified as necessary in accordance with the SOPs and any

qualification will be explained in a data validation narrative.

Non-TCL/TAL data will be evaluated based upon holding times, blank results, and QC results
assessing accuracy and precision. All analytical data packages will be reviewed for completeness
and QC summaries will be evaluated and compared to precision and accuracy criteria in Tables D-3
through D-8. If necessary, data will be qualified using the logic specified in the validation
guidelines. All data review required for this project will be performed under the direction of the

data validation specialist and Quality Assurance Manager identified in Table D-1.

Julie Lehrman, the data validation specialist identified in Table D-1, will perform all the data
validation associated with this project. Ms. Lehrman has a Bachelors of Science degree in
Chemistry from the University of Massachusetts, Amherst (summa cum laude) and a Masters of
Science degree in Chemistry from the University of Virginia. Ms. Lehrman has five years
experience as a laboratory analyst, field chemist and data validation specialist. All data validation
and data management will be supervised by the Quality Assurance Officer listed in Table D-1,
Douglas Dugan. Mr. Dugan holds a Bachelors of Arts degree in Biology from Drew University and

has over ten years of experience as a laboratory analyst and quality assurance professional.

Qualified results will be reported for all validated samples on the analytical reporting forms
provided in the data packages or as data summary tables accompanying the laboratory deliverable
package. Qualified results, data packages and analytical results will be stored in the Remedial
Investigation Consultant’s project files and will also be entered into the Remedial Investigation

Consultant’s project database.

Golder Associates
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The PARCC criteria and criteria specified in applicable guidelines may not always be achievable.
The data validation guidelines provide directions for the determination of data usability.
Qualified data can often provide useful information, although the degree of certainty associated
with the result may not be as planned. Professional judgment, in conjunction with USEPA

guidance documents, will be used to determine data usability.
D.4.2.2 Data Reporting

Field measurements recorded during field activities will be tabulated using standard spreadsheet or
database software. The resulting summary tables will be reviewed and verified and data will be

provided in the remedial investigation reports.

Laboratory data will be reported by the laboratory in a validatable package. Data summary tables
containing the reviewed data will be prepared and these tables will be provided in the Remedial

Investigation Report.
D.4.3 Reconciliation With User Requirements

Throughout the Remedial Investigation, the Remedial Investigation Consultant will determine if
project DQOs are being met and assess whether the data being collected is sufficient and
appropriate. Periodic evaluations of the monitoring program will be made to determine if a change
in frequency or analytical parameters is appropriate. Individuals making measurements throughout

the process will also make assessments of whether the DQOs are being met.

Individuals making field measurements will determine whether or not field quality control criteria
were met. The field QA/QC will be overseen by the field team leader. Corrective actions will be
initiated in the field as necessary. This corrective action may include recalibration of instruments,

obtaining a replacement instrument, or use of a different type of instrument.

The analysts in the laboratory will determine if analytical QC criteria are achieved. Corrective
action in the form of re-analysis or re-calibration may be warranted. Laboratory analytical data and
field data will be assessed by a data validation specialist under the direction of the person identified
in Table D-1 to determine usability with regard to the DQOs. As mentioned, USEPA Region I

Golder Associates
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guidelines, individual methodologies and SOPs and the PARCC criteria presented in Tables D-3

through D-8 will be used to evaluate all data deliverables.

As noted in the data validation guidelines, data may not always meet precision and accuracy
requirements but may still be considered usable. The data will be assessed with regard to the
project DQOs, and professional judgment used in conjunction with guidance documents will
determine data usability. A data usability summary report (DUSR) will be prepared and included in

the Remedial Investigation Report along with the data validation narratives.

Golder Associates
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TABLE D-1
PROJECT PERSONNEL
QUANTA RESOURCES RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

NYSDEC Remedial Project Manager: Vadim Brevdo, P.E.
Division of Environmental Remediation
NYSDEC
47-40 21st Street
Long Island City, NY 11101
Telephone: (717) 482-4891

Project Coordinator: Mr. Peter Zimmermann
Environmental Liability Management
c/o FSM East River Associates
375 Park Avenue
New York, NY 10152
Telephone: (212) 308-3800
Facsimile: (212) 308-3847
Email: pzimmermann@elminc.com

RI Consultant Project Manager: Mr. Randolph S. White, P.E.
Golder Associates Inc.
1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034
Telephone: (856) 616-8166
Facsimile: (856) 616-1874
Email: randy_white@golder.com

RI Manager: Mr. Stuart D. Mitchell, P.G.
Golder Associates Inc.
1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034
Telephone: (856) 616-8166
Facsimile: (856) 616-1874
Email: stuart_mitchell@golder.com

RI Quality Assurance Manager and Site Mr. Douglas Dugan
Health and Safety Coordinator: Golder Associates Inc.
1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034
Telephone: (856) 616-8166
Facsimile: (856) 616-1874
Email: doug_dugan@golder.com
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TABLE D-1

PROJECT PERSONNEL
QUANTA RESOURCES RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

RI Laboratory Coordinator and Data Validator:

STL-Edison Project Manager:
Alternate Laboratory Project Manager:

STL-Edison Quality Assurance Director:

Microseeps, Inc. Project Manager
Alternate Laboratory Project Manager

Drilling Services:

Surveyor:

Ms. Julie Lehrman

Golder Associates Inc.

1951 Old Cuthbert Road, Suite 301
Cherry Hill, NJ 08034

Telephone: (856) 616-8166
Facsimile: (856) 616-1874

Email: julie_lehrman@golder.com

Deanna Doster

Kim Norton

777 New Durham Road

Edison, NJ 08817

Telephone: (732) 549-3900

Facsimile (732) 549-3679

Email: ddoster@stl-inc.com
knorton@stl-inc.com

Madhuri Dave

777 New Durham Road
Edison, NJ 08817
Telephone: (732) 549-3900
Facsimile (732) 549-3679
Email: mdave@stl-inc.com

Debbie Hallo

Rebecca Hans

220 William Pitt Way

Pittsburgh, PA 15238

Telphone: (800) 659-2887

Facsimile: (412) 826-3433

Email: dhallow@microseeps.com
bhaas@microseeps.com

Len Rexrod

Aquifer Drilling & Testing, Inc.
150 Nassau Terminal Road
New Hyde Park, NY 11040
Telephone: (516) 616-6026
Facsimile: (516) 616-6194

GEOD

18-24 Kanouse Road
Newfoundland, NJ 07436
Telephone: (973) 697-2122
Facsimile: (973) 838-6433
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TABLE D-2

023-6151

PROPOSED REMEDIAL INVESTIGATION DATA QUALITY OBJECTIVES
QUANTA RESOURCES RI/FS WORK PLAN

Frequency of

new off-site well

(upgradient well)

Remedial Investigation Activity Matrix Number of Samples Parameters of Interest Monitoring Purpose/Objective of Activity
Soil/Fill Soil/Fill 42 ?t 14 soil boring TCL VOCs, TCL SVOCs, PCBS’ TAL Once Collect definitive data to define nature and extent of impacts.
locations (see note 6) Metals, and Cyanide
Soil/Fill 10 TOC, Grain Size Once Collect definitive data to define the physical characteristics of the soil.
. TCL VOCs, SVOCs, PCBs, TAL Metals, Collect definitive data to define nature and extent of impacts, and evaluate
3 new on-site wells and 1 . ) ) )
Groundwater Groundwater ) ) Natural Attenuation parameters, and Once potential for Natural Attenuation processes. Collect screening level data
new off-site upgradient well ) . ) e
field parameters to assess conventional groundwater quality characteristics.
Hydrogeologic Testing Groundwater 2 on-site wells Horizontal hydraulic Conductivity Once Collect definitive data to characterize aquifer hydraulic parameters needed
to assess COPC fate and transport.
. . 3 new on-site wells (see LNAPL thickness and location of Collect definitive date to assess the thickness and distribution of the
LNAPL Delineation LNAPL note 7) groundwater/LNAPL interface Once LNAPL on-site.
3 new on-site wells and 1 Il—g:;svc();((::sl’:;c:rs:i/rgcs&ezﬁ:; Mfatalts' Collect definitive data to define nature and extent of COPC impacts within
LNAPL Testing LNAPL existing on-site well (see | . . gerprint, sp -9 Y, Once LNAPL, and determine LNAPL physical characteristics and mobility to
viscosity, TOX, % Sulfur, % solids, flash 4
note 7) ) evaluate current and potential future exposure pathways.
point, BTU.
All soil boring locations, on-|
Surveying NA site well locations, and 1 Elevations, northings and eastings Once Verify existing well elevations and provide accurate location and elevation

data for new borings and wells

Notes:

wWN P

(TOC), Dissolved Organic Carbon (DOC), Total Dissolved Solids (TDS), and CO2.

N

. The Target Compound List (TCL) VOC, SVOC, and PCB lists are defined in CLP Statements of Work OLM04.2. The Target Analyte List (TAL) parameters are listed in CLP Statement of Work ILM04.1.
. The methodologies that will be used for analysis are listed in SAP Tables D-3, D-5 and D-7.
. Natural Attenuation parameters to be analyzed include: Total Alkalinity, Chloride, Sulfate, Nitrate, Light Hydrocarbons (methane, ethane, ethene), Total Organic Carbon

. Quality control samples will be collected per matrix at the following frequency : 1 field duplicate per twenty primary samples; 1 MS/MSD pair per twenty primary + field duplicate samples;

1 rinsate blank per day per type of decontamination event where non-dedicated equipment is used; and 1 trip blank per day when aqueous VOC samples are collected.
5. Field Parameters for groundwater monitoring include: pH, Temperature, Specific Conductivity, Turbidity, Dissolved Oxygen, and Oxidation-Reduction Potential.
Field parameters for soil screening include: VOC vapors and visual characteristics.

[}

. Number of samples is approximate. Actual number of samples will be based on the number of samples collected from the O - 2 ft level and 15 - 17 ft bgs level as described in the RI/FS Work Plan.

7. One or more of the proposed LNAPL wells may not be installed if existing monitoring wells are located and usable. LNAPL thickness will be measured in each on-site well that is usable.

G:\023-6151\RI-FS WP\SAP\SAP_tables.xIs\D-2
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TABLE D-3
PARCC DATA FOR AQUEOUS SAMPLES
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

MEASUREMENT METHOD LABORATORY FIELD & LABORATORY ACCURACY COMPLETENESS (c)

PARAMETER REFERENCE PRECISION PRECISION
TCL Volatile Organics SW-846 8260B see Table D-4 +50% see Table D-4 85%
TCL Semi-Volatile Organics SW-846 8270C see Table D-4 +50% see Table D-4 85%
TCL PCBs SW-846 8082 see Table D-4 +50% see Table D-4 85%
TAL Metals SW-846 6010B/7470 see Table D-4 +50% see Table D-4 85%
Light Hydrocarbons SW846 8015M (a) +20% +50% 75%-125% 85%
Alkalinity EPA 310.1 +20% +50% 75%-125% 85%
Total Organic Carbon SW-846 9060 +20% +50% 75%-125% 85%
Dissolved Organic Carbon SW-846 9060 +20% +50% 75%-125% 85%
Nitrate EPA 353.2 +20% +50% 75%-125% 85%
Sulfate EPA 375.4 +20% +50% 75%-125% 85%
Carbon Dioxide EPA 310.1 +20% +50% 75%-125% 85%
Chloride SM4500 CLB +20% +50% 75%-125% 85%
Total Dissolved Solids EPA 160.1 +20% +50% 75%-125% 85%
Turbidity Electrode NA +20% NA (b) 85%
Oxidation-Reduction Potential Electrode NA +20% NA (b) 85%
Dissolved Oxygen Electrode NA +20% NA (b) 85%
Specific Conductance Electrode NA +20% NA (b) 85%
pH Electrode NA +0.5 std pH units NA (b) 85%
Temperature Electrode NA +0.5deg C NA (b) 85%
NOTES:

(a) If Method SW846 8015M is not routinely performed by the laboratory, then an equivalent method will be used.

(b) Accuracy goals that can not be defined as matrix spikes will not be performed.

(c) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%.
(d) Field meters will be standardized/calibrated daily and checked every four hours at a minimum.

1. NA = Not applicable

G:\023-6151\RI-FS WP\SAP\SAP_tables.xIs\D-3
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. TCL = CLP Target Compound List, see CLP Statement of Work OLMO04.2; TAL = CLP Target Analyte List, see CLP Statement of Work ILM04.1. See Table D-9
Light hydrocarbons = methane, ethane, ethene.

. Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).
. Accuracy expressed as percent recovery of matrix spike or laboratory control sample.

. Precision and accuracy for TCL/TAL parameters provided in Table D-4.
. Representativeness and Comparability are non-quantitative parameters.
. Accuracy and precision criteria for laboratory measurements will be consistent with the criteria cited in the individual methodologies for the natural attenuation parameters.
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TABLE D-4
LABORATORY PRECISION AND ACCURACY CRITERIA FOR AQUEOUS TCL/TAL SAMPLE:
QUANTA RESOURCES RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

VOLATILE ORGANICS: QC LIMITS
Target Spike Compound % Recovery % RPD
1,1-Dichloroethene 65%-125% 0%-40%
Trichloroethene 71%-123% 0%-40%
Benzene 76%-120% 0%-40%
Toluene 72%-125% 0%-40%
Chlorobenzene 72%-129% 0%-40%

Surrogate Compound

Toluene-d8 58%-141% Not Applicable
Bromofluorobenzene 56%-147% Not Applicable
1,2-Dichloroethane-d4 60%-155% Not Applicable
SEMI-VOLATILE ORGANICS: QC LIMITS
Target Spike Compound % Recovery % RPD
Phenol 16%-54% 0%-40%
2-Chlorophenol 57%-97% 0%-40%
N-Nitroso-di-n-propylamine 58%-111% 0%-40%
4-Chloro-3-methylphenol 61%-115% 0%-40%
Acenaphthene 65%-115% 0%-40%
4-Nitrophenol 16%-57% 0%-40%
2,4-Dinitrotoluene 78%-124% 0%-40%
Pentachlorophenol 51%-132% 0%-40%
Pyrene 29%-152% 0%-40%

Surrogate Compound

Nitrobenzene-d5 78%-117% Not Applicable
2-Fluorobiphenyl 76%-105% Not Applicable
Terphenyl-d14 82%-123% Not Applicable
Phenol-d5 4%-43% Not Applicable
2-Fluorophenol 7%-59% Not Applicable
2,4,6-Tribromophenol 32%-163% Not Applicable
POLYCHLORINATED BIPHENYLS: QC LIMITS
Target Spike Compound % Recovery % RPD
Aroclor 1016 71%-147% 0%-28%
Aroclor 1260 63%-153% 0%-25%

Surrogate Compound

Decachlorobiphenyl 30%-126% Not Applicable
TARGET ANALYTE LIST: QC LIMITS

Target Spike Compound % Recovery % RPD

Metals 75%-125% +20%

Cyanide 80%-122% 10%
NOTES:

1. VOC and SVOC accuracy and precision criteria based upon laboratory estabished Limits.
2. PCB accuracy and precision criteria based upon laboratory established limits.

3. TAL accuracy and precison criteria based upon laboratory established limits

4. Precision criteria for metals is +CRDL (reporting limit) for results less than 5xCRDL.
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TABLE D-5

PARCC DATA FOR SOIL SAMPLES
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

023-6151

MEASUREMENT METHOD LABORATORY FIELD & LABORATORY ACCURACY COMPLETENESS (b)
PARAMETER REFERENCE PRECISION PRECISION
TCL Volatile Organics SW-846 8260B see Table D-6 +100% see Table D-6 85%
TCL Semi-Volatile Organics SW-846 8270C see Table D-6 +100% see Table D-6 85%
TCL PCBs SW-846 8082 see Table D-6 +100% see Table D-6 85%
TAL Metals SW-846 6010B see Table D-6 +100% see Table D-6 85%
Cyanide SW-846 9012 see Table D-6 +100% see Table D-6 85%
TOC SW-846 9060 +50% +100% 75%-125% 85%
Grain Size Analysis ASTM D422 NA (a) NA (a) NA (a) 85%

NOTES:

(a) NA - Not applicable. Precision and accuracy goals that can not be defined as matrix spikes and duplicates will not be performed on geotechnical analyses.

(b) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%.

1. NA = Not applicable

2. TCL = CLP Target Compound List, see CLP Statement of Work OLMO04.2; TAL = CLP Target Analyte List, see CLP Statement of Work ILM04.1. See Table D-9
3. Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).

4. Accuracy expressed as percent recovery of matrix spike or laboratory control sample.

5. Precision and accuracy for TCL/TAL parameters provided in Table D-6.
6. Representativeness and Comparability are non-quantitative parameters.
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TABLE D-6

LABORATORY PRECISION AND ACCURACY CRITERIA FOR SOIL TCL/TAL SAMPLE:!
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

VOLATILE ORGANICS:
Target Spike Compound
1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Surrogate Compound
Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4

SEMI-VOLATILE ORGANICS:
Target Spike Compound
Phenol
2-Chlorophenol
N-Nitroso-di-n-propylamine
4-Chloro-3-methylphenol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

Surrogate Compound
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol

Target Spike Compound
Aroclor 1016
Aroclor 1260

Surrogate Compound
Decachlorobiphenyl

POLYCHLORINATED BIPHENYLS:

% Recovery
72%-120%
78%-121%
79%-122%
76%-120%
79%-121%

58%-142%
58%-135%
56%-141%

% Recovery
74%-122%
82%-123%
55%-115%
77%-131%
84%-118%
73%-131%
80%-120%
40%-122%
61%-156%

40%-124%
55%-115%
59%-138%
16%-133%
16%-120%
45%-117%

% Recovery
68%-135%
68%-147%

66%-146%

QC LIMITS
% RPD

0%-40%
0%-40%
0%-40%
0%-40%
0%-40%

Not Applicable
Not Applicable
Not Applicable

QC LIMITS
% RPD
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

QC LIMITS
% RPD
0%-28%
0%-34%

Not Applicable

TARGET ANALYTE LIST: QC LIMITS
Target Spike Compound % Recovery % RPD
Metals 75%-125% +20%
Cyanide 60%-133% +22%
NOTES:

1. VOC and SVOC accuracy and precision criteria based upon laboratory estabished Limits.
. PCB accuracy and precision criteria based upon laboratory established limits.

2
3. TAL accuracy and precison criteria based upon laboratory established limits
4

. Precision criteria for metals is +CRDL (reporting limit) for results less than 5XCRDL.
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TABLE D-7

PARCC DATA FOR LNAPL SAMPLES
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

023-6151

MEASUREMENT METHOD LABORATORY FIELD & LABORATORY ACCURACY COMPLETENESS (b)
PARAMETER REFERENCE PRECISION PRECISION
TCL Volatile Organics SW-846 8260B see Table D-8 +100% see Table D-8 85%
TCL Semi-Volatile Organics SW-846 8270C see Table D-8 +100% see Table D-8 85%
TCL PCBs SW-846 8082 see Table D-8 +100% see Table D-8 85%
TAL Metals SW-846 6010B see Table D-8 +100% see Table D-8 85%
Specific Gravity ASTM D854 20% +100% NA 85%
TOX SW-846 9020 50-150% +100% 50-150% 85%
% Sulfur ASTM D 129 (or equivalent) 20% +100% NA (a) 85%
% Sediment ASTM D 1796 (or equivalent) 20% +100% NA (a) 85%
Viscosity ASTM D 445 (or equivalent) 20% +100% NA (a) 85%
Flash Point SW-846 1010 20% +100% NA (a) 85%
BTU ASTM D 240 (or equivalent) 20% +100% NA (a) 85%
GC Fingerprint SW-846 8015 (modified) 50-150% NA 50-150% 85%

NOTES:

(a) Accuracy goals that can not be defined as matrix spikes will not be performed.

(b) While the goal for completeness of laboratory measurements is 90%, the goal for total completeness (sampling and analytical) is 85%. This goal may not be achievable due to the difficulties associated
with the analysis of LNAPL and the elevated levels of COPC that the LNAPL is expected to contain.

NA = Not applicable

TCL = CLP Target Compound List, see CLP Statement of Work OLM04.2; TAL = CLP Target Analyte List, see CLP Statement of Work ILM04.1. See Table D-9

Precision expressed as either percent relative standard deviation (%RSD) or relative percent difference (%RPD).

Accuracy expressed as percent recovery of matrix spike or laboratory control sample.

Precision and accuracy for TCL/TAL parameters provided in Table D-8.

Representativeness and Comparability are non-quantitative parameters.

o0 MwNE
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TABLE D-8
LABORATORY PRECISION AND ACCURACY CRITERIA FOR LNAPL TCL/TAL SAMPLE:!

QUANTA RESOURCES RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

VOLATILE ORGANICS:
Target Spike Compound
1,1-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene

Surrogate Compound
Toluene-d8
Bromofluorobenzene
1,2-Dichloroethane-d4

SEMI-VOLATILE ORGANICS:
Target Spike Compound
Phenol
2-Chlorophenol
N-Nitroso-di-n-propylamine
4-Chloro-3-methylphenol
Acenaphthene
4-Nitrophenol
2,4-Dinitrotoluene
Pentachlorophenol
Pyrene

Surrogate Compound
Nitrobenzene-d5
2-Fluorobiphenyl
Terphenyl-d14
Phenol-d5
2-Fluorophenol
2,4,6-Tribromophenol

Target Spike Compound
Aroclor 1016
Aroclor 1260

Surrogate Compound
Decachlorobiphenyl

POLYCHLORINATED BIPHENYLS:

QC LIMITS
% Recovery
72%-120%
78%-121%
79%-122%
76%-120%
79%-121%

58%-142%
58%-135%
56%-141%

QC LIMITS

% Recovery
55%-122%
63%-125%

0%-59%
61%-121%
66%-126%

0%-170%
57%-111%

0%-144%
54%-143%

62%-134%
66%-134%
56%-130%
55%-125%
55%-120%
21%-136%

QC LIMITS

% Recovery
56%-188%
62%-189%

50%-152%

% RPD
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%

Not Applicable
Not Applicable
Not Applicable

% RPD
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%
0%-40%

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

% RPD
0%-9%
0%-13%

Not Applicable

TARGET ANALYTE LIST: QC LIMITS
Target Spike Compound % Recovery % RPD
Metals 75%-125% +20%
Cyanide 60%-133% +22%
NOTES:

1. VOC and SVOC accuracy and precision criteria based upon laboratory estabished Limits.

2. PCB accuracy and precision criteria based upon laboratory established limits.
3. TAL accuracy and precison criteria based upon laboratory established limits
4. Precision criteria for metals is +CRDL (reporting limit) for results less than 5xCRDL.
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TABLE D-9

TARGET COMPOUNDS/ANALYTES OF INTEREST
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

023-6151

AQUEOQUS SOIL LNAPL
REPORTING LIMITS |REPORTING LIMITS| REPORTING LIMITS
TARGET PARAMETERS FOR RI [ug/l] [ug/kg] [ug/kg]
Volatile Organic Compounds
Dichlorodifluoromethane 5 5 2,500
Chloromethane 5 5 2,500
Bromomethane 5 5 2,500
Vinyl chloride 5 5 2,500
Chloroethane 5 5 2,500
Trichlorofluoromethane 5 5 2,500
1,1,2-Trichloro-1,2,2-trifluoroethane 5 5 2,500
Methyl acetate 5 5 2,500
Methylene chloride 3 3 1,500
Acetone 5 5 2,500
Carbon disulfide 5 5 2,500
tert -Butyl methyl ether 5 5 2,500
1,1-Dichloroethene 2 2 1,000
1,1-Dichloroethane 5 5 2,500
cis -1,2-Dichloroethene 5 5 2,500
trans -1,2-Dichloroethene 5 5 2,500
Chloroform 5 5 2,500
1,2-Dichloroethane 2 2 1,000
2-Butanone 5 5 2,500
Bromochloromethane 5 5 2,500
1,1,1-Trichloroethane 5 5 2,500
Cyclohexane 5 5 2,500
Carbon Tetrachloride 2 2 1,000
Bromodichloromethane 1 1 500
1,2-Dichloropropane 1 1 500
cis -1,3-Dichloropropene 5 5 2,500
Trichloroethene 1 1 500
Methylcyclohexane 5 5 2,500
Dibromochloromethane 5 5 2,500
1,1,2-Trichloroethane 3 3 1,500
Benzene 1 1 500
trans -1,3-Dichloropropene 5 5 2,500
Bromoform 4 4 2,000
4-Methyl-2-pentanone 5 5 2,500
2-Hexanone 5 5 2,500
Tetrachloroethene 1 1 500
Isopropylbenzene 5 5 2,500
1,1,2,2-Tetrachloroethane 1 1 500
1-2-Dibromoethane 5 5 2,500
Toluene 5 5 2,500
Chlorobenzene 5 5 2,500
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TABLE D-9

TARGET COMPOUNDS/ANALYTES OF INTEREST
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

023-6151

AQUEOUS SOIL LNAPL
REPORTING LIMITS |REPORTING LIMITS| REPORTING LIMITS
TARGET PARAMETERS FOR RI [ug/l] [ug/kg] [ug/kg]
Ethylbenzene 4 4 2,000
Styrene 5 5 2,500
Xylenes (total) 5 5 2,500
1,3-Dichlorobenzene 5 5 2,500
1,4-Dichlorobenzene 5 5 2,500
1,2-Dichlorobenzene 5 5 2,500
1,2-Dibromo-3-chloropropane 5 5 2,500
1,2,4-Trichlorobenzene 5 5 2,500
Semi-Volatile Organic Compounds
Benzaldehyde 10 330 50,000
Phenol 10 330 50,000
bis -(2-Chloroethyl)ether 1 33 5,000
2-Chlorophenol 10 330 50,000
2-Methylphenol 10 330 50,000
2,2'-oxybis(1-Chloropropane) 10 330 50,000
Acetophenone 10 330 50,000
4-Methylphenol 10 330 50,000
N-Nitroso-di-n-propylamine 1 33 5,000
Hexachloroethane 1 33 5,000
Nitrobenzene 1 33 5,000
Isophorone 10 330 50,000
2-Nitrophenol 10 330 50,000
2,4-Dimethylphenol 10 330 50,000
bis-(2-Chloroethoxy) methane 10 330 50,000
2,4-Dichlorophenol 10 330 50,000
Naphthalene 10 330 50,000
4-Chloroaniline 10 330 50,000
Hexachlorobutadiene 2 67 10,000
Caprolactam 10 330 50,000
4-Chloro-3-methylphenol 10 330 50,000
2-Methylnaphthalene 10 330 50,000
Hexachlorocyclopentadiene 10 330 50,000
2,4,6-Trichlorophenol 10 330 50,000
2,4,5-Trichlorophenol 10 330 50,000
1,1'-Biphenyl 10 330 50,000
2-Chloronaphthalene 10 330 50,000
2-Nitroaniline 20 670 100,000
Dimethylphthalate 10 330 50,000
2,6-Dinitrotoluene 2 67 10,000
Acenaphthylene 10 330 50,000
3-Nitroaniline 20 670 100,000
Acenaphthene 10 330 50,000
2,4-Dinitrophenol 40 1300 200,000
4-Nitrophenol 40 1300 200,000
Dibenzofuran 10 330 50,000
2,4-Dinitrotoluene 2 67 10,000
Diethylphthalate 10 330 50,000
Fluorene 10 330 50,000
4-Chlorophenyl-phenyl ether 10 330 50,000
4-Nitroaniline 20 670 100,000
4,6-Dinitro-2-methylphenol 40 1300 200,000
N-Nitroso-diphenylamine 10 330 50,000
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TABLE D-9

TARGET COMPOUNDS/ANALYTES OF INTEREST
QUANTA RESOURCES RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

023-6151

AQUEOUS SOIL LNAPL
REPORTING LIMITS |REPORTING LIMITS| REPORTING LIMITS
TARGET PARAMETERS FOR RI [ug/l] [ug/kg] [ug/kg]
4-Bromophenyl-phenyl ether 10 330 50,000
Hexachlorobenzene 1 33 5,000
Atrazine 10 330 50,000
Pentachlorophenol 40 1300 200,000
Phenanthrene 10 330 50,000
Anthracene 10 330 50,000
Carbazole 10 330 50,000
Di-n-butyl phthalate 10 330 50,000
Fluoranthene 10 330 50,000
Pyrene 10 330 50,000
Butylbenzyl phthalate 10 330 50,000
3,3'-Dichlorobenzidine 20 670 100,000
Benzo(a)anthracene 1 33 5,000
Chrysene 10 330 50,000
bis -(2-Ethylhexyl) phthalate 10 330 50,000
Di-n-octylphthalate 10 330 50,000
Benzo(b)fluoranthene 1 33 5,000
Benzo(Kk)fluoranthene 1 33 5,000
Benzo(a)pyrene 1 33 5,000
Indeno(1,2,3-cd)pyrene 1 33 5,000
Dibenzo(a,h)anthracene 1 33 5,000
Benzo(g,h,l)perylene 10 330 50,000
PCBs
Aroclor-1016 0.5 67.0 1,000
Aroclor-1221 0.5 67.0 1,000
Aroclor-1232 0.5 67.0 1,000
Aroclor-1242 0.5 67.0 1,000
Aroclor-1248 0.5 67.0 1,000
Aroclor-1254 0.5 67.0 1,000
Aroclor-1260 0.5 67.0 1,000
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TABLE D-9

TARGET COMPOUNDS/ANALYTES OF INTEREST
QUANTA RESOURCES RI/FS WORK PLAN

SAMPLING AND ANALYSIS PLAN

023-6151

AQUEOQUS SOIL LNAPL
REPORTING LIMITS |REPORTING LIMITS| REPORTING LIMITS

TARGET PARAMETERS FOR RI [ug/l] [ug/kg] [ug/kg]
Target Analyte List [uag/l] [ma/kal ma/kg
Aluminum 200 40 40
Antimony 10 2 2
Arsenic 4 1 1
Barium 200 40 40
Beryllium 2 0.4 0.4
Cadmium 4 1 1
Calcium 5,000 1,000 1,000
Chromium 10 2 2
Cobalt 50 10 10
Copper 25 5 5
Iron 150 30 30
Lead 3 1 1
Magnesium 5,000 1,000 1,000
Manganese 15 3 3
Mercury 0.2 0.033 0.033
Nickel 40 8 8
Potassium 5,000 1,000 1,000
Selenium 5 1 1
Silver 10 2 2
Sodium 5,000 1,000 1,000
Thallium 10 2 2
Vanadium 50 10 10
Zinc 30 6 6
Cyanide 10 0.5 0.5
NOTES:

1. VOC, SVOC and PCB Lists from CLP SOW OLMO04.2

2. TAL Metals List from CLP SOW ILM04.1

3. The Reporting Limits shown for the Target Analyte List are the minimum reporting limits that may be used for an
undiluted sample. The laboratory will report results to the Instrument Detection Limit (IDL) which are generated
every quarter. Reporting Limits will be modified on an individual sample basis depending upon dilution, percent
solids, and sample matrix considerations.

4. The majority of the reporting limits are equal to or below the soil cleanup levels and groundwater effluent limitations

(Class GA) contained in the NYSDEC Technical and Administrative Guidance. All laboratory Method Detection
Limits (MDLs) are below the applicable criteria and results between the MDL and reporting limit will be reported
as estimated (J).
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TABLE D-10

023-6151

ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR AQUEOUS SAMPLES

QUANTA RESOURCES RIFS WORK PLAN
SAMPLING AND ANALYSIS PLAN

MINIMUM

PARAMETER METHODOLOGY CONTAINER® SAMPLE PRESERVATION @ HOLD TIME ®
TCL Volatile Organics SW-846 8260B 3-40 ml G 3-40 ml Cool 4°C;HCI,pH<2 14 days ©
TCL Semi-Volatile Organics SW-846 8270C 2-1000ml G 1000ml Cool £ C 7 days @
TCL PCBs SW-846 8082 2-1000ml G 1000ml Cool 4°C 7 days @
TAL Metals SW-846 6010B 1-500 mI P 250 ml Cool 4° C; HNOg, pH<2 180 days ®
Cyanide SW-846 7470 1-1000 P 250 ml Cool 4° C; NaOH, pH>12 14 days
Light Hydrocarbons SW846 8015M©@ 3-40mi g ™ 3-40ml Cool £ C 14 days®
Alkalinity EPA 310.1 1-500 ml P 100 ml Cool £ C 14 days
Total Organic Carbon SW-846 9060 2501 G 50 ml Cool 4° C; H,S0O,, pH<2 28 days
Dissolved Organic Carbon SW-846 9060 2501 G 50 ml Cool 4° C; H,SO,, pH<2 28 days
Nitrate EPA 353.2 1-500 ml P 25 ml Cool £ C 48 hours
Sulfate EPA 375.4 1-500 ml P 250 ml Cool 4°C 28 days
Carbon Dioxide SM4500C02D 350 ml G (h) 250 ml Cool £ C 8 hrs
Chloride SM4500 CLB 500 ml 100 ml Cool 4°C 28 days
Total Dissolved Solids EPA 160.1 1-500 ml P 100 ml Cool £ C 7 days
Turbidity Electrode NA NA None Field Measurement®
Oxidation-Reduction Potential Electrode NA NA None Field Measurement®
Dissolved Oxygen Electrode NA NA None Field Measurement®
Specific Conductance Electrode NA NA None Field Measurement®
pH Electrode NA NA None Field Measurement®
Temperature Electrode NA NA None Field Measurement®
Notes:

(a) Sample preservation is performed by sampler immediately upon sample collection.
(b) Hold time based upon day of sample collection not Verified Time of Sample Receipt.
(c) If sample is not preserved, unpreserved sample will be analyzed within 7 days.

(d) Field measurements will be collected using a flow-through cell equipped with a field meter and parameter specific electrodes.

(e) Hold time is 7 days until start of sample extraction, 40 days following extraction for analysis.

(f) Hold Time for metals is 180 days, except for Mercury which is 28 days.
(g) If Method SW846 8015M is not routinely performed by the laboratory, then an equivalent method will be used.

(h) Vials that have specially designed, teflon lined septa to prevent loss of volatiles will be used.

(i) There is not technical holding time for these analytes. 14 days is a laboratory specific and advisory guideline.
1. P indicates that a Plastic bottle should be used and G indicates that a Glass bottle should be used.
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TABLE D-11

ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR SOIL SAMPLES

QUANTA RESOURCES RI/FS WORK PLAN
SAMPLING AND ANALYSIS PLAN

023-6151

MINIMUM
PARAMETER METHODOLOGY CONTAINER SAMPLE PRESERVATION © HOLD TIME ®
TCL Volatile Organics SW-846 8260B 20zG 10 gm Cool 4°C 14 days
TCL Semi-Volatile Organics SW-846 8270C 40zG 30 gm Cool 4°C 14 days ©
TCL Pesticides/PCBs SW-846 8082 40zG 30 gm Cool 4°C 14 days ©
TAL Metals SW-846 6010/7471 40zG 30 gm Cool 4°C 180 days @
Cyanide SW-846 9012 40zG 30 gm Cool 4°C 14 days
Total Organic Carbon SW-846 9060 40zG 100 gm Cool 4°C 28 days
Grain Size Analysis ASTM D422 16 0z G 1000 gm None None

Notes:

(@) Sample Preservation is performed by sampler immediately upon sample collection except for VOCs which is performed by laboratory upon receipt.
(b) Hold time based upon day of sample collection not Verified Time of Sample Receipt.

(c) Hold Time for SVOCs, Pesticides/PCBs is 14 days for extraction and 40 days for analysis.
(d) Hold Time for metals is 180 days, except for Mercury which is 28 days.

1. G indicates that a Glass bottle should be used.

G:\023-6151\RI-FS WP\SAP\SAP_tables.xIs\D-11

Golder Associates

Page 1 of 1



November 2002

023-6151
TABLE D-12
ANALYTICAL METHODS, SAMPLE CONTAINERS, PRESERVATION AND ANALYTICAL HOLD TIMES FOR LNAPL SAMPLES
QUANTA RESOURCES RIFS WORK PLAN
SAMPLING AND ANALYSIS PLAN
MINIMUM
PARAMETER METHODOLOGY CONTAINER® SAMPLE PRESERVATION @ HOLD TIME ®
TCL Volatile Organics SW-846 8260B 3-40 ml G 3-40 ml Cool 4°C 14 days
TCL Semi-Volatile Organics SW-846 8270C 2-1000ml G 1000ml Cool £ C 14 days
TCL PCBs SW-846 8082 2-1000ml G 1000ml Cool £ C 14 days
TAL Metals SW-846 6010B 1-500 ml P 250 ml Cool 4°C 180 days @
Specific Gravity ASTM D1298 1-200 ml G 100 ml Cool £ C none
TOX SW-846 9020 1-500 ml P 250 ml Cool £ C 14 days
% Sulfur ASTM D 4294 (or equivalent) 1-250 ml G 25 ml Cool £ C none
% Sediment ASTM D 96 (or equivalent) 1-250 ml G 100 ml Cool £ C none
Viscosity ASTM D 445 (or equivalent) 1-250 ml G 50 ml Cool £ C none
Flash Point SW-846 1010 1-500 ml P 20 ml Cool £ C 14 days
BTU ASTM D 1020A (or equivalent) 1-125 ml G 10 ml Cool £ C none
GC Fingerprint SW-846 8015 (modified) 1-1000ml G 500ml Cool £ C 14 days
Notes:

(a) Sample preservation is performed by sampler immediately upon sample collection.

(b) Hold time based upon day of sample collection not Verified Time of Sample Receipt.

(c) Hold time is 7 days until start of sample extraction, 40 days following extraction for analysis.
(d) Hold Time for metals is 180 days, except for Mercury which is 28 days.
1. P indicates that a Plastic bottle should be used and G indicates that a Glass bottle should be used.

G:\023-6151\RI-FS WP\SAP\SAP_tables.xIs\D-12

Golder Associates

Page 1 of 1



QUANTA SITE

NYSDEC

VADIM BREVDO
REMEDIAL PROJECT MANAGER

ADMINISTRATIVE GROUP

PROJECT COORDINATOR
ENVIRONMENTAL LIABILITY MANAGEMENT
PETER ZIMMERMANN

PROJECT QUALITY ASSURANCE OFFICER

DOUGLAS DUGAN

RI/FS PROJECT MANAGER
GOLDER ASSOCIATES

RANDOLPH WHITE, P.E.

TECHNICAL SUPPORT

FLORIN GHEORGHIU, CPG — HYDROGEOLOGY
RAMESH VENKATAKRISHNAN, PH.D., P.G. — GEOLOGY
TODD REES, PH.D, P.E. — REMEDIATION TECHNOLOGIES

REMEDIAL INVESTIGATION MANAGER
STUART MITCHELL, P.G.

ROBERT ILLES, P.G.

FEASIBILITY STUDY MANAGER

RISK ASSESSMENT
MANAGER

ENVIRONMENTAL LIABILITY MANAGEMENT
PETER BRUSSOCH, PH.D

BRIAN J. EICHLIN, P.E.

ANALYTICAL LABORATORY

SEVERN TRENT LABORATORIES
MICROSEEPS (LIGHT HYDROCARBONS ONLY)

DRILLING CONTRACTOR
AQUIFER DRILLING AND TESTING, INC.

SURVEYING CONTRACTOR

GEOD CORPORATION

TREATIBILITY STUDIES AND
PROCESS ENGINEERING

408 No. 023-6151 SCALE: AS SHOWN
cp BY: MJS DATE: 11,/20/02

CHK BY: FILE No:  0236151A012 REV 1
REV BY: DR SUBTITLE: A

RI/FS PROJECT
ORGANIZATION CHART

Golder Associates

FIGURE

QUANTA RESOURCES

D-1




LEGEND

SOUTHWEST ENTRANCE

+

-
+ o+ o+

+ o+
+ o+

-
-
58
S8
k

+ o+
4

CONCRETE WALL
AND FENCE

1

Y AN

FORMER AST CONTAINMENT AREA
(CONCRETE DIKE PARTIALLY INTACT)

CONCRETE WALL
AND FENCE

ONE STORY
ICONCRETE BLOCK|
< a ”I
E o gy,
< < 4 THREE
. STORY BRICK

FOUR STORY
CORRUGATED
ASBESTOS

ONE STORY
CORRUGATED

CONCRETE SIDEWALK

|

LIN

~ T 6A-3
Ay AA(SB—GO

ASBESTOS

3T AT - IR

a9
a ] .
<

a
a
N

PROPOSED LNAPL MONITORING WELL LOCATION

NOTES

1.) LOCATION OF MONITORING POINTS AND PHYSICAL FEATURES ARE APPROXIMATE.

2.) ACCESS FOR GA—4 TO BE DETERMINED.
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EXAMPLE CHAIN OF CUSTODY RECORD

/ CONTAINER TYPE

/

PROJ. NO. PROJECT NAME NO.
OF
SAMPLERS: REMARKS
CON-
SAMPLE DATE | TIME | MATRIX SAMPLE LOCATION TAINERS
RELINQUISHED BY: (Signature] Date / Time RECEIVED BY: (Signature) RELINQUISHED BY: (Signature] Date / Time RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) Date / Time RECEIVED BY: (Signature) RELINQUISHED BY: (Signature) Date / Time RECEIVED BY: (Signature)
RELINQUISHED BY: (Signature) Date / Time RECEIVED FOR LABORATORY BY: Date / Time REMARKS:
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GROUNDWATER SAMPLE FIELD INFORMATION FORM

Site: i
Location: A
Project Number: ? = GOld@l' es

MONITORING WELL ID:

Depth to Water Prior to Purging [ft-btoc]: Sampling Date/Time:
Well Casing Diameter [in]: Sampler (s):

Start Time (purging): Sampling Device:
Purging Device: Sample Characteristics:
Well Depth [ft-btoc]: Analytical Parameters:

Weather Conditions:

Ferrous Iron [ppm]:

FIELD PARAMETERS

Specific Dissolved Redox Depth To Volume Approximate
Time Temperature pH Conductance Turbidity Oxygen Potential Water Purged Purge Rate
[hh:mm] [°C] [std] [mS/cm or uS/cm] [ntu] [mg/l] [mV] [ft-btoc] [liters] [ml/min]

Comments:

Figure D-5





