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1. Introduction

On behalf of General Electric Company (GE), ARCADIS of New York, Inc. (ARCADIS)
has prepared this Phase 2 Sediment Processing Facility Demobilization and
Restoration Field Sampling Plan (SPF Demobilization FSP) to present field
procedures and sample collection methods for sampling to be performed in
connection with demobilization of the Hudson River Sediment Processing Facility (the
Facility) (Figure A-1). This document serves as an appendix to the Phase 2 Sediment
Processing Facility Demobilization and Restoration Plan (SPF Demobilization Plan,
ARCADIS 2015), which describes plans for demobilization and restoration of the
Facility.

The field sampling and associated analytical activities described in this SPF
Demobilization FSP will be performed in conformance with the applicable portions of
the Phase 2 Remedial Action Monitoring Quality Assurance Project Plan (Phase 2
RAM QAPP, Anchor QEA and ESI 2012), including the October 2014 revision to
Attachment A, Analytical Approach and Procedures (Revised Attachment A, ESI 2014).
Where procedures, methods, and other information associated with the sampling
identified in this SPF Demobilization FSP are not currently covered by the Phase 2
RAM QAPP, such information is included in attachments to this plan to supplement the
Phase 2 RAM QAPP.

In general, the demobilization sampling program will include sampling of equipment,
structures, Facility construction materials, and environmental media. Sampling of
equipment, structures, and construction materials will be conducted in connection with
Facility decontamination efforts within the exclusion zone to verify that items have
been properly decontaminated and to determine appropriate disposition
requirements. Environmental media sampling will occur after decontamination
processes have been completed as described in the SPF Demobilization Plan. The
environmental media sampling results will be compared with analytical data from
sampling conducted prior to construction and operation of the Facility, as well as
applicable New York State Department of Environmental Conservation (NYSDEC)
standards and guidance values.

The remainder of this plan is organized as follows.
e Section 2 describes the field activities and procedures that will be used for

sampling of equipment, structures, and construction materials in connection with
the Facility decontamination efforts.
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e Section 3 describes the field activities and procedures that will be used for
environmental media sampling to be performed after Facility decontamination.

e Section 4 presents a description of sample handling and documentation
requirements.

e Section 5 identifies the quality assurance/quality control (QA/QC) sampling and
validation requirements.

e Section 6 describes the methods that will be used to decontaminate field sampling
equipment and manage investigation-derived waste.

Phase 2 Sediment
Processing Facility
Demobilization Field
Sampling Plan

Hudson River PCBs
Superfund Site
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2.  Facility Decontamination-Related Sampling

2.1 General

Sampling of equipment, structures, and construction materials will be conducted in
connection with Facility decontamination efforts in the exclusion zone to verify that
items have been properly decontaminated and to determine appropriate disposition
requirements.

It is anticipated that the Facility decontamination-related sampling will include the
collection of:

e wipe samples from painted and non-painted surfaces;

e pulverized core samples from asphalt and concrete materials;

e bulk material samples from construction materials (e.g., sand and sub-base
gravel); and

e stormwater samples from drainage piping.

Field sampling Standard Operating Procedures (SOPs) have been developed with the
goal of standardizing methodology so that data is collected utilizing consistent
practices. However, it should be recognized that some deviations to the SOPs may
occur depending on field-specific conditions. The following equipment and material
sampling SOPs are provided as attachments to this FSP:

e Attachment A — SOP: Wipe Sample Collection

e Attachment B — SOP: Concrete/Asphalt Sampling
e Attachment C — SOP: Subsurface Media Sampling Using Manual Methods

2.2 Pre-Sampling Activities

Prior to sampling, a project-specific Job Safety Analysis (JSA) will be developed for
each different sampling task. The JSA will identify the anticipated hazards and controls
associated with the proposed sampling activities.

Field reconnaissance efforts will also be undertaken prior to sampling to review field
conditions, potential evidence of impacts (e.g., visible staining or residue), obstructions,
potential subsurface utilities, potential energy sources, or other obstacles and
determine the final sampling locations.

The sampling activities will be coordinated with the construction manager and other
contractors working in the area to minimize disturbance to other operations and to
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provide a clear sampling area. In addition, before any sampling, potential nearby
energy sources (including electrical and mechanical) must be de-energized,
disconnected, and disabled, as applicable, in accordance with the project's energy
control and lockout procedures.

Project-specific excavation permits will also be issued by the construction manager,
as necessary, prior to conducting the sampling activities.

2.3 Equipment, Structure, and Appurtenance Sampling

Where required by the SPF Demobilization Plan, equipment, tanks, piping, pumps,
supports, and associated appurtenances in the exclusion zone that have come into
contact with polychlorinated biphenyl- (PCB-) containing materials, process water, or
stormwater will be decontaminated after sediment processing activities are completed.
In addition, the dewatering building and filter cake staging enclosures will be
decontaminated and sampled as part of the demobilization process. The water
treatment plant (WTP) building, which has not come into contact with PCB-containing
sediment, will be cleaned, and limited sampling will be performed to verify that PCB
concentrations are below the criteria described in the SPF Demobilization Plan. The
rail yard support building, which is located outside of the exclusion area and has not
come into contact with PCB-containing sediment, will not be subject to
decontamination or sampling.

Following decontamination, verification samples will be collected from moveable and
stationary equipment, tanks, steel piping, pumps, structures, and associated
appurtenances that will be reused or sent off-site for salvage/recycling. In addition, for
such items that are designated for off-site disposal, sampling may be performed to
determine appropriate disposal requirements, as specified in the SPF Demobilization
Plan.

Sampling of equipment, steel piping, structures, and related appurtenances will
include the collection of wipe samples. In addition, pulverized core samples will be
collected from the concrete floor slab in the dewatering building and the asphalt
pavement and concrete retaining walls associated with the filter cake staging
structures. The wipe sampling and concrete/asphalt core sampling will be conducted
in accordance with the SOPs included in Attachment A and Attachment B,
respectively.

Table A-1 outlines the proposed sample types and sampling frequencies for items to
be decontaminated and sampled as part of the Facility demobilization program.
Figure A-2 shows the proposed core sampling locations for the concrete floor slab
within the dewatering building and the asphalt pavement within the filter cake staging
structures.
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For tanks, the dewatering building, the filter cake staging structures, and the water
treatment plant (WTP) building, Table A-1 specifies the number of samples to be
collected after decontamination. However, the number of wipe samples to be collected
from individual pieces of equipment, steel piping, and related appurtenances will be
determined in the field based on the sampling types and frequencies presented in
Table A-1 and will also be dependent on the item to be sampled and the size of the
item.

As summarized in Table A-1, equipment items that are intended for potential reuse or
salvage/recycling will be sampled based on the estimated surface area of the item.
For sampling purposes, equipment surface areas (and the number of samples to be
collected) will be estimated based on a “hypothetical box” with sufficient size to
contain the item. For oddly shaped pieces, multiple “hypothetical boxes” may be
used to estimate equipment surface area. The equipment surface areas will be
estimated by summing the surface areas for all six sides of each “hypothetical box”
used to “contain” the item. The total number of samples (inclusive of samples from
exterior surfaces and interior surfaces, where applicable) to be collected from each
item will then be determined based on the sampling frequency presented in Table A-
1.

For small equipment items (e.g., motors, etc.), pumps, and appurtenances (e.g.,
valves, instrumentation) that are designated for reuse or potential salvage/recycling,
the sampling approach will consist of sampling a representative number of items
instead of sampling each individual item. Steel piping, if designated for potential
salvage/recycling, will be wipe sampled on the interior surfaces of the piping at a
frequency of two samples per 150 linear feet. If high density polyethylene (HDPE)
piping is designated for potential recycling, wipe samples will be collected from
interior pipe surfaces at a frequency of two samples per 150 linear feet (for whole
pipe sections) or, if the piping is shredded, bulk material composite samples will be
collected for each approximately 100 cubic yards of shredded HDPE material. Table
A-1 presents the proposed sampling frequencies.

When sampling a particular component, the sampling will focus on locations showing
potential evidence of impacts (e.g., visible staining or residue) (if any) and locations
where the greatest potential exposure to PCB-containing materials occurred (i.e.,
interior or exterior surfaces used for processing/handling PCB-containing sediment or
where PCB-containing sediment accumulated during processing operations). This will
include, but is not limited to, the collection of wipe samples from the interior surfaces of
equipment, tanks, piping, pumps, and appurtenances. Sampling of structures will target
surfaces within 6 feet of the ground and other areas if known to have had direct contact
with PCB-containing sediment.
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To aid in tracking the decontamination and sampling status, each equipment item and
appurtenance sampled will be tagged for documentation and tracking purposes. The
equipment tags will reference a distinct tracking identification (ID) generated for each
item, the date when the item was decontaminated, the date when the item was
sampled, and other equipment-specific information. The equipment tracking 1D will be
incorporated into the sample ID and will be recorded in the sampling field book to aid in
data review and tracking.

As identified in Section 5, quality assurance/quality control (QA/QC) samples will also
be collected as part of the sampling.

2.4 Construction Material Sampling

As described in the SPF Demobilization Plan, concrete and asphalt surfaces in the
exclusion zone that have come into contact with PCB-containing sediment, process
water, or stormwater will be decontaminated after sediment processing activities are
completed, as provided in the SPF Demobilization Plan.

Following decontamination, verification samples will be collected from the
concrete/asphalt to determine the PCB concentrations in the materials. In addition,
the underlying sub-base stone and sand layers above the HDPE flexible membrane
liner (FML) will be sampled only in areas where substantial sections of overlying
asphalt or concrete pavements have been removed based on requests from the
property owner and in areas where the full depth of overlying asphalt or concrete
pavements has been removed to address PCB concentrations. A representative
number of subsurface samples will also be collected proximate to the drainage piping
and structures.

Table A-1 outlines the proposed sample types and sampling frequencies. As
summarized in Table A-1, in-place sampling of concrete/asphalt pavement surfaces
(and underlying construction materials above the FML) will be conducted on a 150-
foot hypothetical grid established across the exclusion zone at the Facility. Figure A-2
shows the layout of the Sediment Processing Facility, the hypothetical sampling grid,
and the approximate in-place sampling locations for concrete and asphalt surfaces and
underlying aggregate materials based on the proposed sampling grid. The proposed
sampling locations shown on Figure A-2 are not solely located at the centroid of each
sampling grid cell. Instead, the proposed sampling locations within each sampling grid
cell were selected to focus on areas where the greatest potential exposure to PCB-
containing materials occurred (i.e., areas used for processing/handling PCB-containing
sediment or where PCB-containing sediment was staged or accumulated during
processing operations) and for spatial distribution considerations. As described in the
SPF Demobilization Plan and as summarized in Table A-1, core samples will also be
collected from in-place concrete/asphalt walls and below-grade structures and bulk
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composite samples will be collected from concrete and asphalt that is removed,
crushed, and placed in staging piles (i.e., associated with above-grade foundations,
stormwater basins, pads, pavement, and other areas within the exclusion zone) (these
sampling locations are not shown on Figure A-1).

In-place sampling of construction materials will include collection of pulverized core
samples from concrete and asphalt surfaces and bulk material samples from
underlying aggregate materials (e.g., sand and sub-base gravel), where applicable.
The pulverized concrete and asphalt core samples will be collected to a depth of 72
centimeters (cm) (or other depth agreed to by GE and EPA) from the upper concrete or
asphalt surface.

As summarized in Table A-1, bulk composite sampling of concrete associated with the
stormwater basins and other removed concrete/asphalt materials will be performed
after removal. The concrete lining removed from the stormwater basins and
concrete/asphalt removed from other locations (i.e., above-grade foundations, pads,
pavement) will be crushed and placed in staging piles. Composite samples will be
collected from the crushed concrete/asphalt at a frequency of 1 sample per 500 cubic
yards.

The bulk material sampling of sub-base stone and sand layers will be collected using
a hand auger after coring through the upper concrete/asphalt surface, where present.

The concrete/asphalt core sampling and bulk material construction media sampling
will be conducted in accordance with the SOPs included in Attachment B and
Attachment C, respectively.

Based on the sampling approach described above and presented in Table A-1, more
than 100 samples are anticipated to characterize the concrete and asphalt surfaces
within the exclusion zone.

Prior to sampling, field reconnaissance efforts will be undertaken to review field
conditions, potential evidence of impacts (e.qg., visible staining or residue), obstructions,
potential subsurface utilities, or other obstacles and make adjustments, as necessary,
to the proposed sampling locations shown on Figure A-2.

Depending on the sample analytical results, additional sampling may be performed to
further delineate areas for subsequent decontamination or removal.

As identified in Section 5, QA/QC samples (i.e., duplicate samples, equipment blanks,
and MS/MSDs) will also be collected as part of the sampling.
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2.5 Stormwater Discharge Sampling

As described in the SPF Demobilization Plan, wet-weather stormwater sampling will be
performed after the final decontamination of the drainage structures and piping is
completed to document whether PCBs are detected in the stormwater that drains
through the system.

Two wet-weather stormwater sampling events will be performed to verify the sampling
results. During each sampling event, stormwater samples will be collected from each
stormwater outfall pipe that discharges to the south and north stormwater basins. The
stormwater samples will be analzed for PCBs.

As identified in Section 5, QA/QC samples (i.e., duplicate samples, equipment blanks,
and MS/MSDs) will also be collected as part of the sampling.

2.6 Analytical Methods

The analytical approach and procedures for Facility decontamination-related samples
are documented in Attachment O. This attachment identifies the laboratory selected for
analysis of the Facility-decontamination-related samples, as well as the certifications,
method detection limits (MDLSs), reporting limits (RLs), method performance criteria,
and SOPs relevant to these analyses.

Table A-2 provides a summary of the samples anticipated to be collected as part of the
decontamination-related sampling program, including field QA/QC sample
requirements (see Section 5). Table A-4 summarizes the analytical parameters and
laboratory methods for each sampling matrix.
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3. Environmental Media Sampling

After termination of sediment processing/handling activities and after completion of
decontamination processes as described in the SPF Demobilization Plan, an
environmental sampling program will be implemented. The post-decontamination
environmental sampling program will include the collection and analysis of soail,
groundwater, sediment, and surface water samples at and immediately adjacent to
the Facility. Analytical data from the environmental sampling program will be
compared with analytical data from sampling conducted prior to construction and
operation of the Facility, as well as applicable NYSDEC standards and guidance
values, to determine whether additional sampling or other actions are needed.

Figure A-3 shows the layout of the Sediment Processing Facility and the proposed
environmental media sampling locations. Soil sampling locations were selected to
target areas used to process, handle, and stage PCB-containing sediment during
Facility operations. Groundwater, surface water, and sediment sampling locations were
selected to generally correspond to locations sampled as part of baseline
characterization sampling programs conducted between 2003 and 2009 prior to
construction and operation of the Facility.

Field sampling SOPs developed for the environmental sampling activities are provided
as attachments to this FSP and include the following:

e Attachment D — SOP: Soil Borings and Soil Sampling

e Attachment E — SOP: Groundwater Monitoring Well Development
e Attachment F — SOP: Water Level Measurement

e Attachment G — SOP: Groundwater Purging and Sampling

e Attachment H — SOP: Sediment Sampling

e Attachment | — SOP: Surface Water Sampling

e Attachment J — SOP: Field Parameter Measurement

o Attachment K — SOP: Photoionization Detector Field Screening

3.1 Pre-Sampling Activities

Prior to sampling, JSAs will be developed to identify the anticipated hazards and
controls associated with the sampling activities.

In addition, field reconnaissance efforts will be undertaken prior to sampling to review
field conditions, potential evidence of impacts (e.g., visible staining or residue),
obstructions, potential subsurface utilities, or other obstacles and determine the final
sampling locations.
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The sampling activities will be coordinated with the construction manager and other
contractors working in the area to minimize disturbance to other operations and to
provide a clear sampling area.

Project-specific excavation permits, as applicable, will also be issued by the
construction manager prior to conducting the sampling activities.

3.2 Surface and Subsurface Soil Sampling

Surface and subsurface soil samples will be collected at various locations across the
Facility to characterize soils beneath and immediately surrounding areas used to
process, handle, and stage PCB-containing sediment during Facility operations. The
proposed soil sample locations are illustrated on Figure A-2. It is anticipated that
surface soil sampling will be conducted at 17 locations surrounding PCB sediment
handling areas. Subsurface soil samples will be collected from soil borings completed
at 22 locations.

A description of the sample collection methods and protocols are presented in the soil
boring and soil sampling SOP included as Attachment D of this FSP.

Where only surface soil samples will be collected, the sampling will be performed using
a hand auger sampling device that is manually advanced to a depth of 6 inches below
ground surface (bgs).

Where subsurface samples will be collected, soil borings will be completed using
direct-push technology (DPT) sampling methods (e.g., Geoprobe®-type rig) — the
same method used to collect soil samples during the baseline site characterization
program. In areas with concrete or asphalt pavement, coring will be performed to
provide access to underlying soil for sampling. The DPT borings will be advanced to a
depth of 4 feet below ground surface or 4 feet below the containment liner system,
where present.! Soil samples will be collected with a 4-foot-long Macro-Core®
sampling device using disposable acetate sleeves. In the event that insufficient sample
recovery (i.e., consistently less than 50%) is encountered, the sampling will continue
with the 4-foot Macro-Core® device, but the sampling intervals will be reduced to 2
feet.

1 In general, the profile of the containment system from bottom to top consists of a non-woven
geotextile, a high-density polyethylene (HDPE) flexible membrane liner (FML), a non-woven
geotextile, a sand drainage layer, a woven geotextile, a sub-base aggregate layer, and upper
pavement courses (i.e., asphalt or concrete).
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Field personnel will record a detailed description of each sample interval using the
Unified Soil Classification System (USCS), including lithologic description, moisture
content, color, percent recovery, grain size distribution, and any visual or olfactory
observations. A portion of each sampling interval will be split for headspace screening
for volatile organic vapors using a properly calibrated field photoionization detector
(PID) (see Attachment K). The headspace readings will be recorded in the field notes.

At surface soil sample locations, one soil sample from the 0- to 6-inch depth interval
will be collected for laboratory analysis for PCBs.

At subsurface soil boring locations below the containment liner system, one soil sample
will be collected for PCB analysis from the uppermost 0- to 2-foot sample interval
below the containment liner system. Subsurface soil samples collected from the size
separation area (SB-301 through SB-305) will also be analyzed for target compound
list (TCL) semi-volatile organic compounds (SVOCSs) (including nitrobenzene, 2,4-
dinitrotoluene, and 2,6-dinitrotoluene) and total petroleum hydrocarbons (TPH) diesel
range organics (DRO) and TPH gasoline range organics (GRO) (based on the
potential for explosive or propellant residues and petroleum impacts on the property).
Field PID measurements will be obtained from soil samples collected from the 0- to 2-
foot and 2- to 4-foot subsurface intervals below the containment liner system at each
boring. If a subsurface sample has the potential presence of volatile organic vapors
through PID screening or based on visual observations, a sample will also be collected
and submitted from the boring for laboratory analysis for NYSDEC Spills Technology
and Remediation Series (STARS) list volatile organic compounds (VOCs) and STARS
list SVOCs.

At subsurface soil boring locations SB-321 and SB-322, where temporary above-
ground fuel storage occurred during the Facility operations, field PID measurements
will be obtained from soil samples collected from the 0- to 2-foot and 2- to 4-foot depth
intervals at each boring. If a subsurface sample indicates the potential presence of
volatile organic vapors through PID readings above background or based on visual
observations, a sample will also be collected from that depth interval and submitted for
laboratory analysis for NYSDEC STARS list VOCs, STARS list SVOCs, TPH DRO,
and TPH GRO. If there are no indications of the potential presence of volatile organic
vapors (through PID screening or based on visual observations), one sample will be
collected and submitted from the O- to 2-foot depth interval for laboratory analysis for
NYSDEC STARS list VOCs, STARS list SVOCs, TPH DRO, and TPH GRO.

Following completion, each core/boring location will be abandoned by backfilling with a
bentonite/cement grout. Concrete/asphalt surfaces will be restored using a fast-setting
concrete mix.
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As described in Section 5, QA/QC samples will also be collected as part of the soil
sampling.

3.3 Groundwater Sampling

Groundwater samples will be collected from 12 existing groundwater monitoring wells
that were installed in 2005 as part of the baseline characterization sampling program.
The existing monitoring wells to be sampled include: MW-01, MW-01D, MW-02, MW-
02D, MW-08, MW-09, MW-10, MW-11, MW-12, MW-13, MW-15, and MW-17.

The total depths of the existing 10 shallow monitoring wells range from approximately
15 to 23 feet bgs. The total depths of the two deep monitoring wells are approximately
51 and 75 feet bgs. Well construction and gauging details for the monitoring wells
installed as part of the 2005 baseline event were presented in the New York State
Canal Corporation Baseline Characterization Data Summary Report (Blasland, Bouck
& Lee, Inc. [BBL] 2006a) and the Energy Park/Longe Baseline Characterization Data
Summary Report (BBL 2006b). A table presenting a monitoring well construction and
gauging summary is included in Attachment N of this FSP.

Initially, each of the 12 existing monitoring wells to be sampled will be redeveloped in
accordance with the SOP presented in Attachment E. After development, the
monitoring wells will be allowed to stabilize for a minimum of one week prior to
groundwater sampling.

Before groundwater sampling, groundwater levels at each existing monitoring well will
be measured and recorded to the nearest 0.01 foot in accordance with the SOP
presented in Attachment F. Groundwater samples will then be collected from each
monitoring well utilizing the low-flow groundwater sampling techniques described in the
SOP presented in Attachment G. Field water quality measurements (i.e., for turbidity,
specific conductivity, pH, oxidation/reduction potential, and temperature) will be
measured and recorded during the purging/sampling process following the SOP
presented in Attachment J.

Consistent with the baseline sampling events, the groundwater samples will be
analyzed for PCBs, VOCs, SVOCs, pesticides, metals, and oil & grease. As described
in Section 5, QA/QC samples will also be collected during the groundwater sampling.

3.4 Sediment Sampling

Sediment samples will be collected from 11 locations, as shown on Figure A-3. The
sediment sampling locations were selected to generally correspond to locations
sampled during the baseline sampling program. As shown on Figure A-3, sediment
samples will be collected from the following locations:
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e Three locations within the Champlain Canal
e Five locations within Bond Creek
e Three locations within the Lock Diversion Canal

The sediment sampling will be performed in accordance with the SOP presented in
Attachment H. It is anticipated that Lexan® tubing (or similar) will be used to collect the
sediment core samples. The tubing will be inserted with a vertical entry into the
sediment bed to secure a reliably representative cross-section sample. The core tubes
will be advanced to a depth of approximately 3 feet below the sediment surface, or
refusal if encountered first. At each sampling location, one sample will be collected for
laboratory analysis from the 0- to 6-inch surface depth interval and one composite
sediment sample will be collected for laboratory analysis from the entire length of the
recovered core.

The sediment samples will be analyzed for PCBs and total organic carbon (TOC). As
identified in Section 5, QA/QC samples will also be collected as part of the sediment
sampling.

3.5 Surface Water Sampling

Surface water samples will be collected from four locations adjacent to the Sediment
Processing Facility. The proposed surface water sampling locations are depicted on
Figure A-3 and generally correspond with locations sampled during the baseline
sampling program. As shown on Figure A-3, two surface water samples will be
collected from Bond Creek, and two surface water samples will be collected from the
Lock Diversion Channel.

The surface water sampling will be performed following the sample collection methods
and protocols presented in the SOP included as Attachment I. The surface water
sampling will be in conjunction with the sediment sampling activities (see Section 3.4)
and will generally proceed in a downstream to upstream direction.

The surface water samples will be analyzed for PCBs. In addition, as identified in
Section 5, QA/QC samples will be collected as part of the surface water sampling.

3.6 Sample Location Survey

Each sample location will be marked and surveyed in the field using either survey-
grade global positioning system (GPS) or conventional survey methods.
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3.7 Analytical Methods

The analytical approach and procedures for the soil, sediment, groundwater, and
surface water samples will be provided in Attachment P after the laboratory(ies) is
selected. This attachment will be updated to identify the laboratory(ies) selected for
analysis of the environmental media samples, as well as the certifications, MDLs, RLs,
method performance criteria, and SOPs relevant to these analyses.

Table A-3 provides a summary of the samples anticipated to be collected as part of the
environmental media sampling program, including field QA/QC sample requirements
(see Section 5). Table A-4 summarizes the analytical parameters and laboratory
methods for each sampling matrix.
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4. Sample Handling and Documentation

Sample handling and documentation procedures will be conducted in accordance with
applicable portions of the Phase 2 RAM QAPP. Additional details concerning these
procedures are discussed below.

4.1 Sample Labeling, Packing, and Shipping

Sample labeling, packing, and shipping methods will be completed in accordance
with Appendix 2.6-4 Standard Operating Procedure for Handling, Packing, and
Shipping Samples, located in the Phase 2 RAM QAPP. The analytical laboratory will
supply appropriate sample containers and preservatives, as necessary. The field
personnel will be responsible for properly sealing and labeling the sample containers
and packing the samples for transport to the analytical laboratory.

Sample labeling will follow the procedures used for other sampling on the project and
will be completed electronically through a sample tracking database. Unique sample
identifications will be provided for each sample. The sample identification
nomenclature for the construction media and structures is presented in Attachment
M. The sampling identification nomenclature for equipment items will be similar, but
will also include the distinct tracking ID generated for each item as described in
Section 2.3. The sampling identification nomenclature for environmental media
sampling will also be similar, but will also include reference to the sampling location
ID shown on Figure A-3.

The samples collected each day will be packaged by the field personnel in a cooler
with ice and hand delivered by either direct courier or 24-hour delivery courier at the
end of each day’'s sample collection and processing activities under chain-of-custody
to GE’s analytical laboratory for analysis.

4.2 Documentation

Appropriate documentation procedures will be employed throughout the field
sampling program. Documentation will be completed in accordance with the Phase 2
RAM QAPP where applicable, and will constitute a record which allows
reconstruction of field events to aid in the data review and interpretation process.
Documents, records, and information relating to the performance of the field work will
be retained in the project file.

The various forms of documentation to be prepared and maintained throughout the
sampling program include:
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e Daily Production Documentation: Field notebooks will contain a record of the
sampling activities performed at the Facility. The field notebooks will be
maintained by the field team leader and other team members to provide a daily
record of significant events, observations, and measurements during the field
sampling event. Information pertinent to the field investigation and/or sampling
activities will be recorded in the field notebooks.

e Sampling Notes: Detailed notes will be made related to the item sampled,
sampling locations, physical observations, sample depths, field measurements,
and weather conditions.

e Sampling Sketches: Sketches will be prepared to depict the sampling locations
and field measurements for equipment items and structures sampled.

e Equipment Tags: As described in Section 2.3, each equipment item and
appurtenance sampled will be tagged for documentation and tracking purposes.
The equipment tags will reference a distinct tracking ID generated for each item,
the date when the item was decontaminated, the date when the item was
sampled, and other equipment-specific information (e.g., equipment name,
manufacturer, model number, location).

e Photographs: Photographs of the sampling locations and collected samples will
be taken.

e Sample Chain-of-Custody: Chain-of-custody (COC) forms will provide the record
of responsibility for sample collection, transport, and submittal to the analytical
laboratory. COC forms will be filled out by the sampling personnel, and will
accompany the samples to the laboratory as described in Section 10 and
Appendix 2.6-4 of the Phase 2 RAM QAPP.

e Field Equipment, Calibration, and Maintenance Logs: Logs will be maintained to
document the calibration and maintenance of field instrumentation. Calibration and
maintenance logs will be maintained for each piece of field equipment that is not
factory-calibrated.
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5. Quality Assurance/Quality Control

QAJ/QC procedures will be conducted in accordance with the Phase 2 RAM QAPP
where applicable. Additional details concerning QA/QC measures employed in
connection with the field sampling and analytical procedures are discussed below.

5.1 Quality Assurance and Quality Control (QA/QC) Sampling

This subsection summarizes the QA/QC requirements for the field sampling
activities. Tables A-2 and A-3 summarize the QC sample requirements. The QA/QC
sampling requirements are described below. The results of the field QA/QC samples
will be compared to established measurement performance criteria in order to assess
the accuracy and precision of the data generated during the SPF demobilization and
restoration program. Measurement performance criteria for the following QA/QC
samples are provided in Attachment O for the decontamination-related samples.
Measurement performance criteria for QA/QC sampling associated with the
environmental media samples (i.e., soil, sediment, groundwater, and surface water)
are provided in Attachment P.

Duplicate Samples

Blind duplicate samples will be sent for laboratory analysis to evaluate the
reproducibility of the sampling technique used. Five percent (i.e., one for every 20
samples) of each matrix will be duplicated (i.e., concrete, groundwater, subbase, sail,
etc.). The duplicate samples will be collected using methods to maximize the
compatibility of the samples. For example, material collected from a particular
location will be thoroughly homogenized and then divided between the sample and
duplicate sample laboratory containers. Wipe field duplicate samples will consist of
co-located samples since it is not possible to collect true field duplicates for wipe
samples.

Matrix Spike/Matrix Spike Duplicate

Triple sample volumes from designated sample locations will be collected for each
matrix in order to perform MS/MSD analysis at a frequency of five percent (i.e., one
for every 20 samples) of each matrix (with the exception of wipe samples).
Laboratory duplicates (LDs) are typically substituted for MSDs for inorganic and
conventional parameter analysis. Since triplicate volumes cannot be collected for
wipe samples, the laboratory will prepare a laboratory control sample (LCS) and a
laboratory control sample duplicate (LCSD) instead (refer to Attachment O).
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Equipment Field Blanks

When non-disposable equipment is used and decontamination efforts on non-
dedicated equipment are needed, the decontamination procedure will be assessed
by preparing field blanks. Equipment field blanks will not be collected when dedicated
sampling devices are used or when dedicated sample containers are used to collect
the samples.

For wipe samples, field blanks will consist of an unused wipe placed in a sample jar
with the same volume of hexane that is used in collection of a wipe sample.

For solid sample collection methods (i.e., soil, sediment, concrete/asphalt, and
aggregate material), field blanks will be prepared in the field by contacting clean
“builder’s sand” with decontaminated sampling equipment and then the sand will be
transferred directly into the laboratory-supplied sample bottles to verify that the
equipment will not lead to cross contamination of samples. The intent is for the clean
“builder’s sand” making up the blank to follow the same path, and therefore, come in
contact with the same equipment as the samples. Equipment blanks are not
applicable to TOC analysis.

For water samples (i.e., groundwater and surface water), field blanks will consist of
rinse blanks prepared by passing deionized water through or over the
decontaminated sample device and collecting the rinse blank in sample containers.

If non-disposable equipment is used, an equipment field blank will be collected once
per day for each type of sampling equipment used per 20 samples submitted to the
laboratory. Equipment field blanks may be performed on non-dedicated
decontaminated sampling equipment and other equipment such as bowls or pans if
used to homogenize samples. Equipment field blanks must accompany the samples
collected that day.

Trip Blanks

Trip blanks will be used to assess whether site samples have been exposed to non-
site-related volatile constituents during sample storage and transport. Trip blanks will
be submitted at a frequency of one per cooler of aqueous samples to be analyzed for
VOCs and TPH GRO. A trip blank will consist of a container filled with analyte-free
water (supplied by the laboratory), which remains unopened with field samples
throughout the sampling event. Aqueous trip blanks will only be analyzed for VOCs.
A soil trip blank will consist of vials containing preservatives only from an unused
Terra Core kit. Soil trip blanks will only be analyzed for VOCs and TPH GRO.
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Temperature Blanks

The purpose of preparing temperature blanks and sending the temperature blanks in
the sample coolers on location is to enable the laboratory to monitor the temperature
of the coolers (and field samples) upon receipt at the laboratory. A temperature blank
will be provided in each cooler.

5.2 Data Review / Validation

Consistent with the baseline characterization, approximately 50 percent of the
laboratory data associated with the environmental sampling will be reviewed to
evaluate the data quality and usability. A Tier Il validation will be conducted in
accordance with the United States Environmental Protection Agency's (EPA's)
National Functional Guidelines for Organic Data Review (USEPA 1999), EPA’s
National Functional Guidelines for Inorganic Data Review (USEPA 2004), and EPA
Region 2 RCRA and CERCLA Data Validation SOPs, where applicable.

A complete record of each of these field samples’ history will be available for
documenting its progress from the time of sample collection, to arrival at the
laboratory, processing and analysis at the laboratory, and sample receipt and
reporting. The data usability summary review will include the use of dated entries,
signed by analysts and supervisors on worksheets and logbooks used for all
samples; the use of sample tracking and numbering systems to logically follow the
progress of samples through the laboratory; use of calibration, QC, and sample raw
instrument data, and the use of quality control criteria to reject, accept, or qualify
specific data. The requirements that will be checked during the review include:
holding times, blanks, surrogate recovery, MS/MSD and/or laboratory control
samples, field duplicates, instrument calibration and verification, instrument mass
tuning internal standard responses, instrument-specific quality control sample
analyses, compound identification, compound quantitation, reported detection limits,
and overall assessment of the data.
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6. Equipment Decontamination and Management of
Investigation-Derived Waste

6.1 Equipment Decontamination

During the sampling activities, both disposable and non-disposable equipment is
anticipated to be used. For non-disposable field sampling equipment being used, the
equipment will be decontaminated using the decontamination procedures described
in the SOP presented in Attachment L.

Non-disposable sampling equipment will be cleaned before collecting each sample,
between sampling events, and prior to leaving the site. Cleaning of sampling tools
will be conducted at an established equipment decontamination area on site.
Equipment blank samples will be collected from the decontaminated equipment as
described in Section 5.

Dedicated and/or disposable (i.e., not to be re-used) sampling equipment will not
require decontamination.

6.2 Investigation-Derived Waste Management

Investigation-derived waste generated by the sampling activities (e.g., core cuttings,
sampling supplies, decontamination water, personal protective equipment [PPE], etc.)
will be managed for appropriate treatment and/or disposal. Rinsate from
decontamination activities will be containerized for appropriate treatment and/or
disposal. PPE (i.e., gloves, disposable clothing) and other disposable equipment and
debris resulting from sampling operations (i.e., plastic sheeting, sampling equipment,
and other equipment not reused in the investigation) will be placed in plastic bags or
a drum for appropriate disposal.
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Table A-1

Decontamination-Related Sampling Types and Frequencies 12

Phase 2 Sediment Processing Facility Demobilization and Restoration Field Sampling Plan
General Electric Company — Hudson River PCBs Superfund Site

Item

Iltem Description

Sampling Method?

Sampling Frequency?®

Equipment, Pumps, and Appurtenance

S

Major processing equipment Trommel screen, intermediate vibratory dewatering Wipe sampling 1 wipe sample per 300 square
screen, triple-deck scalping screen, double-deck feet of surface area*
fine/mid screens, sand wheel screens, log washer,
hydrocyclones, conveyors, filter presses, container
handling system, air handling system blowers, vapor-
phase GAC vessels, WTP clarifiers, WTP multi-media
filters, WTP GAC vessels, WTP bag filter units
Unloading buckets Clamshell unloading buckets Wipe sampling 3 samples per bucket
Roll-off containers Roll-off containers Wipe sampling 1 wipe sample per 300 square
feet of surface area*
Pumps Slurry pumps, process/storm water pumps, etc. Wipe sampling 2 wipe samples per pump
Other appurtenances Motors, mixers, drives, gears, valves, meters, etc. Wipe sampling 1 wipe sample for 25% of items®
Movable equipment Sennebogen unloaders, front-end loaders, trucks, skid | Wipe sampling 1 wipe sample per 300 square
steers, etc. feet of surface area*
* Minimum of 3 wipe samples
per item
Steel rails Rail yard loading platform (Track #7) Wipe sampling 1 wipe sample per 150 feet of
steel rail
Tanks

Sediment slurry tank

Size separation area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Intermediate screen underflow tank

Size separation area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Hydrocyclone underflow tanks

Size separation area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Hydrocyclone overflow tanks

Size separation area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Process water tanks

Size separation area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Gravity thickeners

Thickening/dewatering area

Wipe sampling (interior surfaces)

12 wipe samples per tank

North gravity thickener flocculation tank

Thickening/dewatering area

Wipe sampling (interior surfaces)

5 wipe samples per tank

North gravity thickener overflow tank

Thickening/dewatering area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Recycle water equalization tank

Thickening/dewatering area

Wipe sampling (interior surfaces)

10 wipe samples per tank

WTP 4" treatment train holding tank

Thickening/dewatering area

Wipe sampling (interior surfaces)

5 wipe samples per tank

WTP equalization tanks

Thickening/dewatering area

Wipe sampling (interior surfaces)

5 wipe samples per tank

WTP backwash holding tank

Thickening/dewatering area

Wipe sampling (interior surfaces)

5 wipe samples per tank

Frac tanks

Various locations

Wipe sampling (interior surfaces)

5 wipe samples per tank

September 2015
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recycling

or bulk material sampling (of
shredded materials)

Item Item Description Sampling Method? Sampling Frequency?®
Piping
Steel piping Slurry and water piping throughout the Facility Wipe sampling (interior surfaces) | 2 wipe samples per 150 linear
feet for steel piping®
HDPE piping HDPE piping removed and destined for off-site Wipe sampling (interior surfaces) | 2 samples per 150 linear feet of

whole piping or 1 composite
sample per 100 cubic yards of
shredded material”

Equipment Structure Steel Supports

and exterior)

Steel equipment structural supports North size separation equipment, filter press stands Wipe sampling 1 wipe sample per 300 square
feet of surface area®
Splash/spill plates/pans Unloading wharf steel splash/spill plates/pans Wipe sampling 1 wipe sample per 300 square
feet of surface area®
Structures
Dewatering (filter press) building Metal structural members, metal siding (interior and Wipe sampling 24 wipe samples from structural
exterior), and appurtenances (i.e., doors, overhead steel members/bracing®
doors, overhead door lift mechanisms) 24 wipe samples from interior
metal siding®
24 wipe samples from inside
appurtenances®
8 wipe samples from exterior
metal siding®
Filter cake staging enclosures Metal structural members and appurtenances (i.e., Wipe sampling 10 wipe samples per building
doors, overhead doors, overhead door lift from structural steel
mechanisms) members/bracing®
6 wipe samples per building
from inside appurtenances®
Water Treatment Plant (WTP) Building Metal structural members and metal siding (interior Wipe sampling 4 wipe samples from structural

steel members/bracing®

4 wipe samples from interior
metal siding®

4 wipe samples from exterior
metal siding®

September 2015
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Item

Iltem Description

Sampling Method?

Sampling Frequency?®

Concrete/Asphalt Surfaces and Underlying Construction Materials (Items Planned to Remain In-Place)
Concrete/asphalt pavement Size separation area, material staging areas, exclusion | Pulverized concrete core 1 core sample per 150-foot grid
area roads, rail yard loading platform, sampling® within the exclusion zone at the

thickening/dewatering area, dewatering building
concrete floor slab

locations shown on Figure 3-1

Track #7 pre-cast concrete panels

Pre-cast concrete panels along Track #7

Pulverized concrete core
sampling®

1 core sample per 150 feet of
Track #7

Sub-base sand layer below concrete
and asphalt

Areas where the overlying asphalt or concrete
pavements have been removed

Bulk material sampling*?

1 core sample per 150-foot grid
where overlying asphalt or
concrete pavements have been
removed?®3

Sub-base gravel/stone below concrete
and asphalt

Areas where the overlying asphalt or concrete
pavements have been removed

Bulk material sampling*?

1 core sample per 150-foot grid
where overlying asphalt or
concrete pavements have been
removed?®3

Sub-base materials proximate to
drainage structures and piping

Areas adjacent to drainage structures and piping

Bulk material sampling!?

Locations to be determined in
the field4

Concrete hydrocyclone overflow pump

Size separation area

Pulverized concrete core

4 core samples from pump

station sampling® station concrete floor and walls

Concrete slurry force main encasement | Size separation area Pulverized concrete core 3 core samples from floor
sampling®

Concrete recycle water wet well Thickening/dewatering area Pulverized concrete core 4 core samples from wet well
sampling'© concrete walls and floor

Concrete filter cake staging enclosure Material staging area Pulverized concrete core 2 core samples along each wall

bin walls sampling®

Concrete material staging area bin walls | Material staging area Pulverized concrete core 2 core samples along each wall
sampling®

Concrete/Asphalt Surfaces (Items Plan

ned for Removal)

Concrete lining from stormwater basins

North stormwater basin, south stormwater basin,
waterfront stormwater basin

Composite sampling from
crushed concrete staging piles!?

1 composite sample per 500
cubic yards of crushed concrete

Crushed concrete/asphalt

Crushed concrete/asphalt from from various areas of
the Facility (i.e., foundations, pads, pavement, and/or

other areas)

Composite sampling from
crushed concrete/asphalt staging
pilestt

1 composite sample per 500
cubic yards of crushed
concrete/asphalt

September 2015
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Item Item Description Sampling Method? Sampling Frequency?®
Stormwater Drainage Structures/Piping
Stormwater Drainage System HDPE stormwater discharge piping to the south and Wet-weather stormwater flow Two wet weather flow sampling
south stormwater basins sampling®® events

For each sampling event, one
water sample will be collected
from each stormwater outfall
pipe that discharges to the
stormwater basins.

otes:

=

Decontamination and verification sampling activities will be performed where PCB-containing sediments have been processed, handled, and staged.
Decontamination and sampling will not be required for surfaces that have not been exposed to PCB-containing materials. Throughout the demobilization
processing, evaluations will be performed to determine the need and appropriate methods for decontamination and sampling based on the ultimate intended
disposition of the items/materials. See Section 3.2 of this Phase 2 Sediment Processing Facility Demobilization and Restoration Plan (SPF Demobilization Plan).

Post-decontamination verification sampling may not be performed on items designated for off-site disposal as described in Section 3.2 of this SPF Demobilization
Plan. If required, waste characterization sampling will be performed for disposal purposes.

When sampling a particular component, the sampling will focus on locations showing potential evidence of impacts (e.g., visible staining or residue) (if any) and
locations where the greatest potential exposure to PCB-containing materials occurred (i.e., interior or exterior surfaces used for processing/handling PCB-
containing sediment or where PCB-containing sediment accumulated during processing operations). In addition, additional waste characterization sampling will be
performed if required for disposal purposes. Post-decontamination samples will be submitted for PCB analysis only.

Equipment items that are intended for potential reuse or salvage/recycling will be sampled based on the estimated surface area of the item. For sampling purposes,
equipment surface areas (and the number of samples to be collected) will be estimated based on a “hypothetical box” with sufficient size to contain the item. For
oddly shaped pieces, multiple “hypothetical boxes” may be used to estimate equipment surface area. The equipment surface areas will be estimated by summing
the surface areas for all six sides of each “hypothetical box” used to “contain” the item. The total number of samples (inclusive of samples from exterior surfaces
and interior surfaces, where applicable) to be collected from each item will then be determined based on the sampling frequency described above.

If designated for reuse or potential salvage/recycling, the sampling approach for small equipment items and appurtenances (e.g., motors, mixers, valves, drives,
meters, sensors) will consist of sampling a representative number of items instead of sampling each individual item.

Steel piping, if designated for potential salvage/recycling, will be sampled on the interior surfaces of the piping for each 150 linear feet of piping. Sampling may also
be performed to determine appropriate disposal methods.

HDPE piping will be sampled if designated for potential recycling. For pipe sections that remain whole, wipe sampling will be performed from interior pipe surfaces.
For pipe sections that are shredded, bulk material composite samples will be collected for each approximately 100 cubic yards of shredded material. Sampling may
also be performed to determine appropriate disposal methods.

Steel structural supports that were in contact with PCB-containing materials, process water, or stormwater (e.g., filter press stands, size separation equipment
supports) will be sampled based on the estimated surface area of the item. For sampling purposes, surface areas (and the number of samples to be collected) will
be estimated based on a “hypothetical box” with sufficient size to contain the item. The surface areas will be estimated by summing the surface areas for all six
sides of each “hypothetical box” used to “contain” the item. The total number of samples (inclusive of samples from exterior surfaces and interior surfaces, where
applicable) to be collected from each item will then be determined based on the sampling frequency described above.
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9.

10.

11.

12.

13.

14.

15.

16.

Samples locations for the dewatering building, filter cake staging enclosures, and water treatment plant building will be determined in the field based on pre-
sampling reconnaissance. Sampling of appurtenances in the dewatering building, filter cake staging enclosures, and water treatment plant building will only be
performed on items that will remain in place or items planned for salvage/recycling. Additional sampling may be required depending on the sampling results.

The pulverized concrete and asphalt core samples will be collected to a depth of 7% cm (or other depth agreed to by GE and EPA) from the upper concrete or
asphalt surface in accordance with the SOPs in Attachment B of the SPF Demobilization FSP.

The concrete/geocell lining removed from the stormwater basins and concrete/asphalt removed from foundations, pads, pavement, and other areas will be crushed
and placed in staging piles. Composite samples will be collected from the crushed concrete/asphalt at a frequency of 1 sample per 500 cubic yards. Fifteen discrete
samples will be collected from each 500 cubic yard lot and composited into a single sample.

The bulk material samples (for sub-base materials) will be collected using a hand auger in accordance with the SOPs in Attachment C of the SPF Demobilization
FSP.

The underlying sub-base stone and sand layers will be sampled only in areas where substantial sections of overlying asphalt or concrete pavements have been
removed based on requests from the property owner and in areas where the full depth of overlying asphalt or concrete pavements has been removed to address
PCB concentrations.

A representative number of subsurface samples will be collected proximate to underground drainage piping and structures. These subsurface sample locations will
be determined in the field based on discussions with EPA.

After the final decontamination phase, wet-weather stormwater sampling will be performed to document whether PCBs are detected in the stormwater that drains
through the system. Two wet-weather stormwater sampling events will be performed to verify the sampling results. During each sampling event, stormwater
samples will be collected from each stormwater outfall pipe that discharges to the south and north stormwater basins and submitted for PCB analysis.

Additional sampling may be needed if conditions warrant or based on the results of prior sampling.

cm: centimeters

EPA: United States Environmental Protection Agency
FSP: Field Sampling Plan

GAC: granular activated carbon

PCBs: polychlorinated biphenyls

WTP: water treatment plant

September 2015 Page 50f 5



Table A-2

Decontamination-Related Sampling — Sampling and Analysis Summary

Phase 2 Sediment Processing Facility Demobilization and Restoration Field Sampling Plan
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Estimated Estimated QA/QC Sample Quantity Estimated
Sample | Laboratory Sample Field Equipment Trip MS/MSD* Total
Task Matrix Analysis? Quantity | Duplicates? Blanks?® Blanks Samples
Wipe Sampling Wipe PCBs TBD® 1/20° 1/day/matrix 0 NAS TBD®
Concrete/Asphalt Core Sampling | Solid PCBs 134 7 1/day/matrix 0 717 155
Crushed Concrete/Asphalt Solid PCBs TBD? 1/207 1/day/matrix 0 TBD’ TBD?
Composite Sampling
Sub-base Sand Bulk Sampling Solid PCBs TBD’ 1/207 1/day/matrix 0 TBD’ TBD’
Sub-base Gravel Bulk Sampling | Solid PCBs TBD’ 1/207 1/day/matrix 0 TBD’ TBD’
HDPE Bulk Composite Sampling | Solid PCBs TBD? 1/207 1/day/matrix 0 TBD? TBD?
Stormwater Sampling Event #1 Water PCBs 7 1 TBD 0 1/1 10
Stormwater Sampling Event #2 Water PCBs 7 1 TBD 0 1/1 10

Notes:

1. See Table A-4 for the required analytical methods.

2. Field duplicate samples are to be collected at a rate of one duplicate sample per 20 samples (1/20). Wipe field duplicate samples will consist of co-located samples since it is not
possible to collect true field duplicates for wipe samples.

No ok w

MS/MSD : matrix spike/matrix spike duplicate

NA: not applicable
PCBs: polychlorinated biphenyls

QA/QC: quality assurance/quality control

TBD: to be determined

September 2015

Equipment blanks are to be collected at a rate of one equipment blank sample per 20 samples, or at least one sample per day per sample matrix (1/day/matrix).
MS/MSD samples are to be collected at a rate of one MS/MSD pair per 20 samples (1/20).
Sample quantities to be determined based on field measurements and the sampling frequencies presented on Table A-1.
Laboratory will perform laboratory control sample/laboratory control sample duplicate analyses for wipe samples since it is not possible to collect triplicate volumes for wipes.
Sample quantities to be determined in the field.
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Environmental Media — Sampling and Analysis Summary

Phase 2 Sediment Processing Facility Demobilization and Restoration Field Sampling Plan
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Estimated Estimated QA/QC Sample Quantity Estimated
Sample Laboratory Sample Field Equipment . A 5 Total
Task Matrix Analysis? Quantity | Duplicates? Blanks? U EETLE SISO Samples
Surface Soil Sampling Soll PCBs 17 1 1/day/matrix 0 1/1 20
Soil Sampling Soll PCBs 20 1 1/day/matrix 0 1/1 23
TCL SVOCs® 5 1 1/day/matrix 0 1/1 8
TPH DROS 7 1 1/day/matrix 0 1/1 10
TPH GRO® 7 1 1/day/matrix TBD 1/1 10
STARS VOCs’ TBD TBD TBD TBD TBD TBD
STARS SVOCs’ TBD TBD TBD 0 TBD TBD
Groundwater Sampling Water PCBs 12 1 1/day/matrix 0 1/1 15
TCL VOCs® 12 1 1/day/matrix 1/cooler 1/1 15
TCL SVOCs 12 1 1/day/matrix 0 1/1 15
Pesticides 12 1 1/day/matrix 0 1/1 15
TAL Metals 12 1 1/day/matrix 0 1/1 15
Oil & Grease 12 1 1/day/matrix 0 1/1 15
Sediment Sampling Soil PCBs 11 1 1/day/matrix 0 1/1 14
TOC 11 NA 1/day/matrix 0 1/1 13
Surface Water Water PCBs 4 1 1/day/matrix 0 1/1 7
Sampling
Notes:

oukrwnpE

See Table A-4 for the required analytical methods.
Field duplicate samples are to be collected at a rate of one duplicate sample per 20 samples (1/20).

Equipment blanks will be collected at a rate of one equipment blank sample per 20 samples, and at least one sample per day per sample matrix (1/day/matrix).
Trip blanks will be analyzed for VOC parameters only at a rate of one per sample transport cooler (1/cooler).
MS/MSD samples are to be collected at a rate of one duplicate sample per 20 samples (1/20).
Analysis of soil samples for TCL SVOCs and TPH-DRO/TPH-GRO will be conducted for subsurface soil samples collected in the size separation area. Analysis for TPH-
DRO/TPH-GRO will be conducted for subsurface soil samples collected from fuel storage areas.

7. Analysis of soil samples for STARS List VOCs and STARS List SVOCs will be conducted for subsurface soil samples collected from fuel storage areas and at other locations if
elevated readings of volatile organic vapors are observed based on field photoionization detector screening.

8. TCL VOC analysis will include analysis for methyl tertiary butyl ether (MtBE).

DRO: diesel range organics
GRO : gasoline range organics

EPA: United States Environmental Protection Agency
MS/MSD : matrix spike/matrix spike duplicate

NA: Not applicable

PCBs: polychlorinated biphenyls
QA/QC: quality assurance/quality control
TPH: total petroleum hydrocarbons
STARS: New York State Department of Environmental Conservation Spills Technology and Remediation Series

SVOCs: semi-volatile organic compounds

TAL: target analyte list
TCL: target compound list
TOC: total organic carbon

VOCs: volatile organic compounds
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Table A-4
Analytical Parameters and Methods

Phase 2 Sediment Processing Facility Demobilization and Restoration Field Sampling Plan
General Electric Company — Hudson River PCBs Superfund Site

Parameter Analytical Method

Wipe Samples, Concrete/Asphalt/Aggregate Samples

PCBs | GEHR8082*
Soil Samples
PCBs GEHR8082!
TCL SVOCs? SW-846 Method 8270D
STARS List VOCs?® SW-846 Method 8260C
STARS List SVOCs?® SW-846 Method 8270D
TPH DRO/GRO? SW 846 Method 8015D
Sediment Samples
PCBs GEHR8082!
TOC Lloyd Kahn Method
Groundwater Samples
PCBs SW-846 Method 8082A
TCL VOCs (including analysis for MtBE) SW-846 Method 8260C
TCL SVOCs SW-846 Method 8270D
Pesticides SW-846 Method 8081B
TAL metals SW-846 Method 6010C/7470B
Oil & grease EPA Method 1664A HEM

Surface Water and Stormwater

PCBs SW-846 Method 8082A

Notes:

1.

Method GEHR8082 analyses will be performed following the procedures in the Revised Attachment A (October 2014) to the
Phase 2 RAM QAPP (Anchor QEA and ESI 2012), with the following exceptions: a) Performance Evaluation samples will not
be prepared and analyzed as discussed in Section 11.2.1 of the Phase 2 RAM QAPP. Instead, matrix spike/matrix spike
duplicate samples spiked with only Aroclor 1242 will be prepared and analyzed at a frequency of five percent of each matrix
(i.e., one for every 20 samples); and b) Laboratory control spike will consist of only Aroclor 1242 instead of a combination of
Aroclor 1221 and Aroclor 1242 at a ratio of 3:1 as discussed in Phase 2 RAM QAPP Revised Attachment A, Section 4.
Analysis of soil samples for TCL SVOCs (inclusive of nitrobenzene, 2,4-dinitrotoluene, and 2,6-dinitrotoluene) and TPH-
DRO/GRO will be conducted for subsurface soil samples collected in the size separation area.

Analysis of soil samples for STARS List VOCs and STARS List SVOCs will be conducted for subsurface soil samples collected
from fuel storage areas and at other locations if elevated readings of volatile organic vapors are observed based on field
photoionization detector screening. STARS List constituents will include those listed in Tables 2 and 3 of the NYSDEC Final
Commissioner Policy CP-51 Soil Cleanup Guidance (2010).

DRO: diesel range organics

EPA: United States Environmental Protection Agency

ESI: Environmental Standards, Inc.

GRO : gasoline range organics

MtBE: methyl tertiary butyl ether

NYSDEC: New York State Department of Environmental Conservation
PCBs: polychlorinated biphenyls

RAM QAPP: Remedial Action Monitoring Quality Assurance Project Plan
STARS: Spills Technology and Remediation Series

SVOCs: semi-volatile organic compounds

TAL: target analyte list

TCL: target compound list

TOC: total organic carbon

TPH: total petroleum hydrocarbons

VOCs: volatile organic compounds
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SOP: Wipe Sample Collection A-1
Rev. #: 1| Rev Date: February 20, 2015

l. Introduction

This document describes procedures for collection of surface wipe samples from
non-painted and painted surfaces.

I. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment / Materials List

The following materials will be available, as required, during wipe sampling activities:

e personal protective equipment (PPE), as specified by the site Health and Safety
Plan (HASP)

e latex/nitrile protective gloves

e 10-centimeter (cm) by 10-cm paper templates

e Hexane-moistened gauze pads provided by the analytical laboratory
e sample vials

e marker or paint pen

e transport containers with ice (sample storage and shipping for laboratory
analysis)

e documentation forms and notebooks, including chain-of-custody forms, sample
labels and seals, and field logbook

V. Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the sampling activities must be reviewed by all field crew members
prior to the start of work. Safe Performance Self-Assessment (SPSA) to be
performed by employees before performing a new task.



@ ARCADIS SOP: Wipe Sample Collection A-2

Rev. #: 1| Rev Date: February 20, 2015

The work will be performed in coordination with the Construction Manager (Parsons)
to minimize disturbance to ongoing facility operations and to provide a clear
sampling area.

Before any sampling, potential energy sources (including electrical and mechanical)
must be de-energized, disconnected, and disabled, as applicable, in accordance
with the project’s Energy Control and Lockout Procedures.

V. Health and Safety Considerations

Sample collection will be performed in accordance with a site-specific Health and
Safety Plan (HASP) and task specific JSA forms, copies of which will be present on
site during such activities.

Review the material safety data sheet (MSDS) for the solvent (i.e., hexane) used in
wipe sampling. Work in a well-ventilated area and stand upwind while applying
solvent to sample area.

VI.  Sampling Procedures

1. Proper personal safety equipment shall be worn in accordance with the site
HASP.

2. Lockout/Tagout: Before sampling of any structures, equipment, or near
equipment, all potential energy sources (including electrical and mechanical)
must be de-energized, disconnected, and disabled, as applicable, in accordance
with the project’s Energy Control and Lockout Procedures.

3. Coordinate sampling work with the Construction Manager and other contractors
working in the area. Prior to sample collection, confirm that the surface has been
decontaminated (as applicable) in accordance with the approved demobilization
and restoration plan.

4. Determine the number of samples required for each structure or equipment item
based on the sampling frequency and locations described in the Field Sampling
Plan (FSP). This may require the collection of field measurements and/or take-
off measurements from equipment/structure drawings.

5. Put on clean latex/nitrile protective gloves for each new sample collection.

6. Place paper template with 10-cm x 10-cm cutout on the surface to be sampled.

7. Using hexane-soaked gauze pad, wipe the entire cutout area from one side to
the opposite side. Refold the gauze pad and wipe from one side to the opposite
side of entire cutout area in a direction perpendicular to the first wipe.

8. Place sample gauze pad into a pre-labeled sample vial.
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9. Remove protective gloves while holding template and dispose of used gloves
and template into appropriate container.

10. Repeat procedure for total number of samples required.

11. Complete chain-of-custody forms, prepare shipping containers, and send
samples to the laboratory for analysis.

12. Sample observations will be recorded in a dedicated field log book and
photographs will be taken.

13. Mark the four corners of the paper template onto the sample surface using a
paint pen or marker or other appropriate means. Mark the sample ID above or
next to the template corner markings.

14. Mark the sampling locations on a sketch, figure, or drawing of the item sampled.

VIl.  Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g.,
sampling supplies, PPE, etc.) will be transferred to appropriate DOT-approved waste
containers for management and treatment/disposal by others.

Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

VIIl. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the FSP. Chain-of-custody forms will be electronically transmitted
each day. The field team leader will retain all site documentation while in the field
and add to project files when the field mobilization is complete.

IX.  Quality Assurance
Quality assurance samples (duplicates and MS/MSDs) will be collected at the

frequency specified in the FSP. Any deviations from the SOP will be discussed with
the project manager prior to changing any field procedures.
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l. Introduction

This document describes procedures for collection of pulverized concrete and
asphalt samples at the Hudson River Sediment Processing Facility.

Il. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment / Materials List

The following equipment will be available, as required:

e personal protective equipment (PPE), as specified by the site Health and Safety
Plan (HASP)

e paper plate

o latex/nitrile protective gloves

e hammer drill with %-inch coring machine bit

e generator with ground fault and electrical cords
e shop vacuum

e tape measurer

e equipment decontamination supplies

e sample bottles appropriate for the parameters to be sampled for laboratory
analysis

e transport containers with ice (sample storage and shipping for laboratory
analysis)

e documentation forms and notebooks, including excavation permit forms, chain-
of-custody forms, sample labels and seals, and field logbook

e disposable aluminum pans
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e sand bags

e orange safety cones

o spill kit

o fast-setting concrete mix

e white spray paint

IV.  Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the sampling activities must be reviewed by all field crew members

prior to the start of work. Safe Performance Self-Assessment (SPSA) to be
performed by employees before performing a new task.

The work will be performed in coordination with the Construction Manager (Parsons)
to minimize disturbance to ongoing facility operations and to provide a clear
sampling area.

Underground utilities will be cleared per the ARCADIS Utility Location Policy and
Procedure and under the GE Project Excavation Permit utility clearance procedures.

V. Health and Safety Considerations

Sample collection will be performed in accordance with a site-specific Health and
Safety Plan (HASP) and task specific JSA forms, copies of which will be present on
site during such activities.

VI.  Sample Collection Procedure

1. Proper personal safety equipment shall be worn in accordance with the site
HASP.

2. Coordinate sampling work with the Construction Manager and other contractors
working in the area.

3. Obtain an approved Excavation Permit from the Construction Manager for each
work area prior to starting sampling efforts.

4. Conduct final utility review of the sampling area, available drawings, and the
approved Excavation Permit prior to sampling.
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5. Set up orange safety cones (or other appropriate materials) around sampling
area. Where possible, arrange the field vehicle in a manner to act as a barrier
from adjacent traffic areas.

6. Prior to sample collection, confirm that the surface has been decontaminated (as
applicable) in accordance with the approved plan.

7. If needed, place sand bags or other appropriate materials around the sampling
area to prevent water from entering the area.

8. Make sure the surface is free of standing water at time of sampling.

9. Decontaminate drill bits in accordance with the protocols presented in Field
Equipment Decontamination SOP.

10. Put on clean latex/nitrile protective gloves for each new sample collection.

11. Concrete/asphalt core samples will be collected as follows:

a.

Place disposable paper plate with center hole cut out over determined
sample location. If sampling vertical surfaces, position a paper plate or
aluminum tray under the sample collection point to collect the
concrete/asphalt drill cuttings.

Using a hammer drill with a pre-cleaned %-inch drill bit, drill the
concrete/asphalt surface to the prescribed sample depth.

Concrete and asphalt drill cuttings should be uplifted and deposited on
the disposable paper template.

Pour the collected sample material into an aluminum pan.

Drill multiple holes at the sample locations as needed to obtain the
required sample volume. A minimum sample size of 100 grams will be
collected for locations where sample size is limited (about 25 grams is
necessary for the PCB and moisture analysis). This minimum sample
size allows reanalysis by the laboratory if necessary.

Homogenize the sample in the aluminum pan and place into a pre-
labeled laboratory-supplied sample container.

Close, cap, seal, and label the sample container.

Remove and dispose of protective gloves in appropriate waste
container.
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i. Repeat sample procedure for total number of samples required.

12. A shop vacuum will be used to remove residual dust and debris generated by
the sample collection activities.

13. Complete chain-of-custody forms, prepare shipping containers, and send
samples to the laboratory for analysis.

14. Where designated, collect subsurface construction media samples in
accordance with the Subsurface Construction Media Sampling Using Manual
Methods SOP.

15. Fill the core holes within the concrete/asphalt surface using a fast-setting
concrete mix.

16. Mark the coring location with orange safety cones to allow for curing.

17. Sample observations will be recorded in a dedicated field log book and
photographs will be taken.

18. Mark the sample locations and IDs using white spray paint, or other appropriate
means.

19. Mark the sampling locations on a site figure/drawing.

20. Obtain locational coordinate information for each sample location using a hand-
held global positioning satellite (GPS) unit. For locations inside buildings, obtain
tie-off field measurements of the sample location. For sample locations that are
accessible at the completion of the sampling program, survey the sample
location using either a survey-grade GPS system or by conventional survey
methods.

VIl.  Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g., core
cuttings, sampling supplies, decontamination rinsate, PPE, etc.) will be transferred to
appropriate DOT-approved waste containers for management and
treatment/disposal by others.

Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).
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VIIl. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the Field Sampling Plan. Chain-of-custody forms will be electronically
transmitted each day. The field team leader will retain all site documentation while in
the field and add to the project files when the field mobilization is complete.

IX.  Quality Assurance

Quality assurance samples (duplicates and MS/MSDs) will be collected at the
frequency specified in the Field Sampling Plan (FSP). Reusable sampling equipment
will be cleaned prior to use following field equipment decontamination SOP. Field
equipment blanks will be used to confirm that decontamination procedures are
sufficient and samples are representative of site conditions. Any deviations from the
SOP will be discussed with the project manager prior to changing any field
procedures.
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. Introduction

This document describes procedures for collection of subsurface media samples
(e.g., Type F run-of-crusher sub-base stone and Type D washed sand) using hand
tools.

Il Personnel Qualifications

ARCADIS personnel directing, supervising, or leading media sampling activities
should have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to media sample collection and
associated activities should have a minimum of 6 months of related experience or an
advanced degree in environmental sciences.

lll. Equipment/ Materials List

The following materials will be available, as required, during media sampling
activities:

e personal protective equipment (PPE), as specified by the site Health and Safety
Plan (HASP)

e disposable aluminum pans

e disposable wooden tongue depressors

o metal landscaping bar

o stainless steel hand augers

e indelible ink pens

e ruler

e sealable plastic bags (e.g., Ziploc®)

e electric concrete core drill machine with stand
e dry-bit concrete/asphalt core barrels

e garden sprayer

e generator with ground fault and electrical cords
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e shop vacuum
e equipment decontamination supplies

e sample bottles appropriate for the parameters to be sampled for laboratory
analysis

e transport containers with ice (sample storage and shipping for laboratory
analysis)

e documentation forms and notebooks to have on hand include: excavation permit
forms, chain-of-custody forms, sample labels and seals, field logbook

IV. Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the sampling activities must be reviewed by all field crew members
prior to the start of work. Safe Performance Self-Assessment (SPSA) to be
performed by employees before performing a new task.

The work will be performed in coordination with the Construction Manager (Parsons)
to minimize disturbance to ongoing facility operations and to provide a clear
sampling area.

Underground utilities will be cleared per the ARCADIS Utility Location Policy and
Procedure and the GE Project Excavation Permit Utility Clearance Procedures.

V. Health and Safety Considerations

Media sample collection will be performed in accordance with a site-specific Health
and Safety Plan (HASP) and task specific JSA forms, copies of which will be present
on site during such activities.

VL. Sample Collection Procedures

Media samples will be collected at intervals from below the asphalt/concrete surface
cover to designated depths to sample underlying materials above the flexible
membrane liner (e.g., Type F run-of-crusher stone and Type D washed sand).

1. Prior to sample collection, review the Facility site construction record drawings to
verify the types of materials and thicknesses for each subsurface layer to be

sampled. If needed, adjust the sampling procedures accordingly.

2. Proper personal safety equipment shall be worn in accordance with the site HASP.
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Clean sample gloves will be worn during all sample collection/handling
procedures and gloves will be changed out between all samples.

Reusable sample equipment that will come in contact with the media sample will
be cleaned in accordance with the field equipment decontamination SOP.

Where concrete or asphalt is present at the surface, use a core drill machine
with dry bit cores to remove a 3-inch or 4-inch diameter plug of the asphalt or
concrete construction surface. Remove generated dust and debris using a shop
vacuum.

If necessary, to keep the dry core bit cool, periodically spray the bit with water
using a garden sprayer. Remove generated water using a shop vacuum.

Samples of the “Type F” fill subbase material will be manually collected beneath
the concrete/asphalt cover using a hand auger. A metal landscaping bar will be
used to break-up the “Type F” fill subbase material to allow for sample collection
using a hand auger.

A sharpened inner rod will be used to puncture the geotextile fabric under the
subbase material.

Samples of the “Type D” washed sand will then be manually collected using a
hand auger. Profile depths of each sample location will be measured with a ruler
to obtain depth measurements of the sample intervals.

Record field collection information in the field log book.

Respective sample depth intervals will be emptied into separate disposable
aluminum sampling pans for visual characterization prior to filling sample jars.

Sample observations will be recorded in a dedicated field log book and
photographs will be taken.

After sample collection is completed, the resulting core holes will be filled using a
fast-setting concrete mix and sealed at the surface with a fast-drying epoxy

coating.

Coring locations will be marked with orange cones for a minimum of 8 hours to
allow for curing.

Sample Characterization and Processing Procedures

Collected media samples will be checked for sample IDs and documentation
accuracy.



2 ARCADIS

SOP: Subsurface Construction Media Sampling Using Manual Methods  C-4
Rev. #: 3 | Rev Date: September 10, 2015

2. The sample media will be visually observed and logged by the field
representatives according to general soil classifications. Other observations,
including staining, sheens, odors, or moisture will be documented, if observed.

3. Samples will be sectioned into the following discrete sample intervals: Type F
Run-of-Crusher Stone and Type D washed sand. The sample materials will be
placed into disposable aluminum pans for homogenization using disposable
wooden tongue depressors.

4. The homogenized samples will be placed in laboratory-supplied sample
containers. The sample containers will be labeled with the sample identification
number, sample date, and time of collection; and stored on ice.

5. Field personnel will collect and document the appropriate quality control samples
in accordance with the Field Sampling Plan (FSP).

6. Complete chain-of-custody forms, prepare shipping containers, and send samples
to the laboratory for analysis.

VIIl. Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g., core
cuttings, sampling supplies, decontamination rinsate, PPE, etc.) will be transferred to
appropriate DOT-approved waste containers for management and treatment/disposal
by others.

Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

IX. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the Field Sampling Plan. Chain-of-custody forms will be
electronically transmitted each day. The field team leader will retain all site
documentation while in the field and add to the project files when the field
mobilization is complete.

X. Quality Assurance

Quality assurance samples (equipment blanks, duplicates, and MS/MSDs) will be
collected at the frequency specified in the FSP and depending on the project quality
objectives. Reusable media sampling equipment will be cleaned prior to use
following field equipment decontamination SOP. Field equipment blanks will be used
to confirm that decontamination procedures are sufficient and samples are
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representative of site conditions. Any deviations from the SOP will be discussed with
the project manager prior to changing any field procedures.
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l. Introduction

This standard operating procedure (SOP) describes the field sampling procedures for
installation of soil borings and collection of soil samples.

Subsurface soil samples will be collected from soil borings that will be advanced using
direct-push technology (DPT) sampling methods (e.g., Geoprobe®-type rig). The
method employed will be generally consistent with ASTM D-6282/D-6282M - Standard
Guide for Direct Push Soil Sampling for Environmental Site Characterizations.

Surface soil samples will be collected using a hand auger sampling device that is
manually advanced.

I. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment/ Materials List

The following equipment/materials, as required, shall be available during soil sampling:

e personal protective equipment (PPE), as specified by the site Health and Safety
Plan (HASP)

e equipment decontamination supplies, as described in the Field Equipment
Decontamination SOP

e drilling equipment required by ASTM D-6282/D-6282M
e appropriate sample containers and forms

e coolers with ice or “blue” ice

e photoionization detector (PID)

e sealable plastic bags (e.g., Ziploc®)

o field notebook

e stainless steel hand auger
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IV. Cautions / Hazards

The work will be performed in coordination with the Construction Manager (Parsons)
to minimize disturbance to ongoing facility operations and to provide a clear
sampling area.

Underground utilities will be cleared per the ARCADIS Utility Location Policy and
Procedure and under the GE Project Excavation Permit utility clearance procedures.
V. Health and Safety Considerations

Media sample collection will be performed in accordance with a site-specific Health
and Safety Plan (HASP) and task specific JSA forms, copies of which will be present
on site during such activities.

VI.  Sample Collection Procedures

Subsurface Soil Sampling

1. Proper personal safety equipment shall be worn in accordance with the site HASP.

2. Clean sample gloves will be worn during all sample collection/handling procedures
and gloves will be changed out between all samples.

3. Reusable sample equipment that will come in contact with the media sample will
be cleaned in accordance with the field equipment decontamination SOP.

4. Locate boring location, and if necessary, core through asphalt or concrete surface
as specified in the Subsurface Media Sampling SOP, to provide access to
underlying soil.

5. Advance soil boring to depth specified in the work plan.

6. After the Macro-Core® disposable acetate liners are recovered from the direct-
push rig, cut the liner to expose the soil core for visual characterization. Qualified
personnel will describe each soil sample in the field notebook. Additional
information regarding procedures to identify soil types may be found in ASTM
D2488 — Standard Practice for Description and Identification of Soils (Visual —
Manual Procedures). Soil descriptions will be entered in the field notebook or on a
subsurface log for the following parameters:

o soil type;

e color;

e percent recovery;
e moisture content;
e texture;

e grain size and shape,
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e consistency;
e blow counts, if collected; and

e miscellaneous observations.

A common soil sample description format will be utilized in the field notes, such
as: color; primary constituent (underlined or capitalized); secondary constituent(s)
designated by “and” (if approximately 50% of the sample, should only be utilized if
a second primary constituent is identified), “some” (if approximately 30% to 50% of
the sample), “little” (if approximately 10% to 30% of the sample), and/or “trace” (if
less than 10% of the sample); description of consistency; moisture content;
miscellaneous observations; and initial interpretations (capitalized in parentheses).

Example 1: Brown fine SAND, some Silt, little medium-coarse Sand, trace
concrete and brick debris, loose, wet, trace black staining. (FILL).

Example 2: Olive-gray SILT and CLAY, trace fine Gravel, angular dense, moist.
(GLACIAL TILL).

In addition, the boring logs must identify the specific depth of the fill/native soil
interface (if present) and will provide a detailed description of any debris observed
in the fill. Observations of staining, sheens, or other potential indicators of
impacted soil should also be described in detail, including the starting and ending
depths of such observations.

Each sampling interval will be recorded based on any spaces or gaps and the
recovery of the core. For example, if a soil sampler is advanced from 4 to 8 feet
below ground surface (bgs), but the soil recovery is only 2.5 feet, the log will
indicate that the description only applies to 4 to 6.5 feet bgs (i.e., assume that
lower portion of the soil sample was not recovered) unless reasons to infer
otherwise are evident in the sample or adjacent samples. In the event that
insufficient sample recovery (i.e., consistently less than 50%) is encountered, the
sampling will continue with the 4-foot Macro-Core® device, but the sampling
intervals will be reduced to 2 feet.

Collect representative samples of soil from the soil core at appropriate intervals
identified in the work plan, and place in labeled laboratory sample containers.

In accordance with the work plan, obtain split samples for screening with the PID
for VOCs using the procedures set forth in the PID Field Screening SOP.

If PID screening indicates the presence of volatile compounds, collect a
representative sample from the corresponding soil core interval and submit for
additional analysis in accordance with the Field Sampling Plan (FSP).
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Where applicable, backfill the boring location with a bentonite/cement grout and
restore the concrete/asphalt surface with a fast-setting concrete mix. Mark with
orange cones to allow for curing.

The samples will be placed in laboratory-supplied sample containers. The sample
containers will be labeled with the sample identification number, sample date, and
time of collection; and stored on ice.

Field personnel will collect and document the appropriate quality control samples
in accordance with the FSP.

Complete chain-of-custody forms, prepare shipping containers, and send samples
to the laboratory for analysis.

Surficial Soil Sampling

1.

VII.

If the sample location is a grassed area or an area that exhibits overlying material
(i.e., gravel, rocks, leaves, roots), the sod or overlying material should be removed
and the underlying soil should be collected. The sod refers to the grass and dense
root matter below the grass, including the soil within the dense root matter.
Replace the sod following sample collection.

Using the stainless steel hand auger, secure a representative sample from the
appropriate depth identified in the FSP.

Place a representative sample into a labeled laboratory-provided sample jar.

Record a soil sample description in the field notes, consistent with the description
procedures identified in the subsurface sampling methods above.

Restore the surface soil sample location to conditions similar with the immediate
surrounding ground surface.

The samples will be placed in laboratory-supplied sample containers. The sample
containers will be labeled with the sample identification number, sample date, and
time of collection; and stored on ice.

Field personnel will collect and document the appropriate quality control samples
in accordance with the FSP.

Complete chain-of-custody forms, prepare shipping containers, and send samples
to the laboratory for analysis.

Field Cleaning

Cleaning of sampling equipment is to follow the procedures described in the Field
Equipment Decontamination SOP. The sampling equipment is to be cleaned prior to
the start of sampling activities, between samples, and following the completion of
sampling activities. In addition, tools utilized in the handling and opening of sampling
equipment, such as knives for cutting direct-push sample liners, are to be cleaned with
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non-phosphate soap and water prior to the start of sampling activities, between
boreholes, and following the completion of sampling activities, at a minimum.

VIIl. Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g., core
cuttings, sampling supplies, decontamination rinsate, PPE, etc.) will be transferred to
appropriate  DOT-approved  waste containers for management and
treatment/disposal by others.

Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

IX. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the Field Sampling Plan. Chain-of-custody forms will be electronically
transmitted each day. The field team leader will retain all site documentation while in
the field and add to the project files when the field mobilization is complete.

X. Quality Assurance

Quality assurance samples (duplicates and MS/MSDs) will be collected at the
frequency specified in the Field Sampling Plan (FSP). Reusable sampling equipment
will be cleaned prior to use following field equipment decontamination SOP. Field
equipment blanks will be used to confirm that decontamination procedures are
sufficient and samples are representative of site conditions. Any deviations from the
SOP will be discussed with the project manager prior to changing any field
procedures.

Field duplicates will be prepared by homogenizing soil collected at the same time and
depth and then filling two sets of sample jars. For VOCs, the samples will be collected
as close as practical to the original VOC sample depth and will not be homogenized
prior to placement in the sample jars. The duplicate sample will be labeled in such a
way that the sample designations will not indicate the duplicate nature of the samples.
Information concerning the source of sample duplicates should be documented in the
field notebook and on the version of the COC form that is retained by the sampling
team. This information should NOT be provided in the copy of the COC form that is
submitted to the laboratory.
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l. Introduction

Standard operating procedures (SOPs) for developing overburden groundwater
monitoring wells are presented in this Appendix. Monitoring wells that yield water will
be developed (i.e., cleared of fine-grained materials and sediments) so that the well
screen is transmitting groundwater representative of the surrounding formation
groundwater. Development will be accomplished by surging (using a surge block,
where possible) and evacuating well water by either pumping or bailing. Acceptable
pumping methods include the use of the following (presented in order of preferred
use): electric submersible pump; peristaltic pump; and surface inertial pump
(Waterra™ pump).

After the wells have been developed, the wells will be allowed to stabilize for a
minimum of one week prior to groundwater sampling.

Il. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated

activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment/ Materials List

Equipment and materials for monitoring well development include:

e personal protective equipment (PPE), as specified by the site Health and Safety
Plan (HASP)

e cleaning equipment, as described in the Field Equipment Decontamination SOP

e polyethylene tubing (discarded between well locations) (for development using a
pump)

e power source (generator or battery) (for development using a pump)

e pump (electric submersible pump; peristaltic pump; and/or surface inertial pump
[Waterra™ pump]) (for development using a pump)

e bottom-loading bailer (for development using a bailer)
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e polypropylene rope (for development using a bailer)

o field notebook

e graduated pails

e water level probe

o water quality (turbidity/temperature/pH/specific conductivity) meter

e appropriate containers

e monitoring well keys

IV.  Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls must
be reviewed by all field crew members prior to the start of work. Safe Performance
Self-Assessment (SPSA) to be performed by employees before performing a new

task.

V. Health and Safety Considerations

Procedures will be performed in accordance with a site-specific Health and Safety
Plan (HASP) and task specific JSA forms, copies of which will be present on site
during such activities.

VI.  Monitoring Well Development Procedures
The procedures for monitoring well development using a pump are described below:

1. Don appropriate PPE, as required by the HASP.

2. Clean equipment entering each monitoring well (i.e., water level probe) as
described in the Field Equipment Decontamination SOP. New tubing will be used
for each well.

3. Measure the depth to water and total depth of well using a water level probe.
Calculate the volume of water in the well (in gallons) by using the length of the
water column (in feet), multiplying by 0.163 for a 2-inch well, or by 0.653 for a 4-
inch well. For other well diameters, use the formula:
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Volume (in gallons) = m TIMES well radius (in feet) squared TIMES length
of water column (in feet) TIMES 7.481 (gallons per cubic foot)

4. A surge block will be lowered into the screened portion of the well on a rigid pipe
or high density tubing and cycled up and down to force water in and out of the
screen slots and formation. After surging along the entire length of the well screen,
formation water will be removed by pumping or bailing along the entire length of
screen interval. Surging and pumping will be performed until a minimum of three
well volumes of water have been removed. Contain all water in appropriate
containers.

5. If well runs dry, shut off pump and allow well to recover.

6. Measure field parameters (i.e., temperature, pH, specific conductivity, and
turbidity) after removal of each well volume, or approximately every 15 minutes
and record in field notebook. Development is considered complete after removal of
a minimum of three well volumes and if the purge water is relatively clear of silt
(i.e., turbidity less than 50 NTU). If the turbidity levels do not decrease to below 50
NTU after surging and pumping five well volumes, development will be considered
complete if the other field indicator parameters have stabilized to within 10% over
three consecutive measurement intervals.

7. When complete, collect a final water level and well depth measurement and
secure the lid back on the well.

8. Place tubing in plastic bags for appropriate disposal, and clean pump as described
in the Field Equipment Decontamination SOP.

The procedure for developing a well using the bailer method is outlined below:

1. Don appropriate PPE, as required by the HASP.

2. Stainless steel bailers will be cleaned as described in the Field Equipment
Decontamination SOP.

3. Measure the depth to water and total depth of well. Calculate the volume of water
in the well (in gallons) by using the length of the water column (in feet), multiplying
by 0.163 for a 2-inch well, or by 0.653 for a 4-inch well. For other well diameters,
use the formula:

Volume (in gallons) = m TIMES well radius (in feet) squared TIMES length
of water column (in feet) TIMES 7.481 (gallons per cubic foot)



f2 ARCADIS

10.

11.

12.

VII.

SOP: Monitoring Well Development E-4
Rev. #: 1| Rev Date: February 20, 2015

Measure a length of rope at least 10 feet greater than the total depth of the well.
Secure one end of the rope to the well casing, secure the other end of the rope to
the bailer. Test the knots and make sure the rope will not loosen. Check bailers to
be sure all parts are intact and will not be lost in the well.

Lower bailer into well until bailer reaches the bottom of the well.
Surge/purge by raising and lowering the bailer at 2-foot intervals, at least 10 times.

Remove approximately one well volume of water from the well. Contain all water in
appropriate containers. Measure field parameters (i.e., temperature, pH, specific
conductivity, and turbidity) and record in field notebook.

Lower bailer back into the well and repeat surging/purging at an interval 2 feet
above the previous interval. Repeat Step 7 and Step 8 until entire screen has
been surged. If well is bailed dry, allow well to recover.

Continue to remove groundwater until a minimum of three well volumes of water
have been removed from the well. Measure field parameters (i.e., temperature,
pH, specific conductivity, and turbidity) after removal of each well volume, or
approximately every 15 minutes and record in field notebook. Development is
considered complete after removal of a minimum of three well volumes and if the
purge water is relatively clear of silt (i.e., turbidity less than 50 NTU). If the
turbidity levels do not decrease to below 50 NTU after surging and bailing five well
volumes, development will be considered complete if the other field indicator
parameters have stabilized to within 10% over three consecutive measurement
intervals.

Upon completion of development of the well, remove bailer and remove the rope
from the bailer and the well. Collect a final water level and well depth
measurement.

Secure lid on well.

Place polypropylene rope in plastic bags for appropriate disposal and clean bailer
as described in the Field Equipment Decontamination SOP.

Waste Management

All investigation-derived waste (IDW) generated (e.g., purge water, tubing, PPE,
etc.) will be transferred to appropriate DOT-approved waste containers for
management and treatment/disposal by others.

Waste containers must be a sealed and labeled at the time of generation. Labels will
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indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

VIIl. Data Recording and Management
Field documentation entries will be documented in accordance with the Field

Sampling Plan. The field team leader will retain all site documentation while in the
field and add to the project files when the field mobilization is complete.
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l. Introduction

Standard operating procedures (SOPs) for determining water levels in monitoring wells
are presented in this Appendix.

Il. Equipment / Materials

e health and safety equipment, as required by the site Health and Safety Plan
(HASP)

e cleaning equipment, as described in the Field Equipment Decontamination SOP

e nitrile gloves

e water level probe

e watch (to record time and day)

o field notebook

e appropriate log forms

e monitoring well keys

e paper towels or wipes

lll.  Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the sampling activities must be reviewed by all field crew members

prior to the start of work. Safe Performance Self-Assessment (SPSA) to be performed
by employees before performing a new task.

IV. Health and Safety Considerations

Procedures will be performed in accordance with a site-specific Health and Safety
Plan (HASP) and task specific JSA forms, copies of which will be present on site
during such activities.
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Procedures

Review the operating and maintenance instruction manual for the probe prior to
commencement of work.

Identify site and well number on Water Level Monitoring Field Log and/or field
notebook, along with other appropriate information collected during water level
measurement.

Don personal protective equipment (PPE), as required by the HASP.

Clean the water level probe and cable in accordance with the cleaning procedures
described in the Field Equipment Decontamination SOP.

Remove well cap. Locate a measuring reference point on the well casing. If one is
not found, initiate a reference point by notching the inner casing with a hacksaw or
by using a waterproof marker. All down-hole measurements will be taken from the
reference point. The acronym TOC will designate the top of casing. If a well has
both inner and outer casings, use the top of the inner casing as the reference
point.

Note: The following steps describe the procedures for water level
measurement. For wells subject to routine monitoring (e.g., monthly monitoring
locations), determination of the total depth of the well will be performed initially and
at a maximum interval of annually thereafter:

Lower the water level probe into the well. Record the depth of the air/water
interface to the nearest hundredth of a foot.

Remove probe from the well.

Between wells, when obtaining water level measurements at more than one
location, clean the instrument in accordance with the Field Equipment
Decontamination SOP.

Close the well when all activities are completed.

10. Collect all PPE and other wastes generated for disposal.

VI.

Waste Management

All investigation-derived waste (IDW) will be transferred to appropriate DOT-
approved waste containers for management and treatment/disposal by others.
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Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

VIl. Data Recording and Management
Field documentation entries will be documented in accordance with the Field

Sampling Plan. The field team leader will retain all site documentation while in the
field and add to the project files when the field mobilization is complete.
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l. Introduction

Groundwater samples will be collected from monitoring wells to evaluate groundwater
quality. The protocol presented in this standard operating procedure (SOP) describes
the procedures to be used to purge monitoring wells and collect groundwater samples.
Wells will not be sampled until well development has been performed, unless that well
has been sampled or developed within the prior one-year time period. Groundwater
samples will not be collected within a one-week time period following well
development.

Il. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment / Materials List
Equipment and materials for groundwater sampling include:

e Site plan, well construction records, prior groundwater sampling records (if
available)

e Sampling pump capable of maintaining a minimum pumping rate of 0.1 liter per
minute (L/min), which may consist of one or more of the following:

- Submersible pump (e.g., Grundfos Redi-Flo 2);
- Peristaltic pump (e.g., Geopump); and/or
- Bladder pump (e.g., Marschalk System 1).

e Polyethylene tubing of an appropriate size for the pump being utilized. For
peristaltic pumps, dedicated silicone tubing (or other type as specified by the
manufacturer) will also be utilized through the pump apparatus

e Water level probe (e.g., Solinst Model 101)
e Water quality meter (temperature, pH, specific conductivity, oxidation reduction

potential [ORP], turbidity, dissolved oxygen [DO]) and flow-through measurement
cell. Several brands may be utilized, including:
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- YSI 6-Series Multi-Parameter Instrument;
- Hydrolab Series 3 or Series 4a Multiprobe and Display; and/or
- Horiba U-10, U-22, or U-52 Water Quality Monitoring System.

e Supplemental turbidity meter (e.g., Lamotte 2020 or Hach 2100P). Turbidity
measurements collected with multi-parameter meters have been shown to
sometimes be unreliable due to fouling of the optic lens of the turbidity meter
within the flow-through cell. A supplemental turbidity meter will be utilized to verify
turbidity data during purging if such fouling is suspected.

e Appropriate water sample containers (supplied by the laboratory)
e Appropriate blanks (trip blank supplied by the laboratory)
¢ Cleaning equipment, as described in the Field Equipment Decontamination SOP

e Health and safety equipment, as required in the site Health and Safety Plan
(HASP).

The specific make/model of the equipment utilized during a sampling event will be
recorded on a Groundwater Sampling Log.

V. Cautions / Hazards

Task-specific Job Safety Analysis (JSAS) identifying site hazards and controls must be
reviewed by all field crew members prior to the start of work. Safe Performance Self-
Assessment (SPSA) to be performed by employees before performing a new task.

V. Health and Safety Considerations

Procedures will be performed in accordance with a site-specific Health and Safety
Plan (HASP) and task specific JSA forms, copies of which will be present on site
during such activities.

VI. Procedures

Groundwater will be purged from the wells using an appropriate pump. Peristaltic
pumps may be utilized if the depth to water is within the sampling range of a peristaltic
pump (approximately 25 feet). Otherwise, submersible pumps or bladder pumps will
be utilized provided the well is constructed with a casing diameter greater than or
equal to 2 inches (the minimum well diameter capable of accommodating such
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pumps). For smaller diameter wells where the depth to water is below the sampling
range of a peristaltic pump, alternative sampling methods (i.e., bailing) will be utilized
to purge and sample the groundwater. Purge water will be collected and containerized.

1. Perform calibration of field instruments.

2. Measure initial depth to groundwater prior to placement of pumps. If a submersible
or bladder pump is being utilized, slowly lower pump, safety cable, tubing, and
electrical lines into the well to a depth corresponding to the approximate center of
the saturated screen section of the well. If a peristaltic pump is being utilized,
slowly lower the sampling tubing into the well to a depth corresponding to the
approximate center of the saturated screen section of the well. The pump intake or
sampling tube must be kept at least 2 feet above the bottom of the well to prevent
mobilization of any sediment present in the bottom of the well.

3. Measure the water level again with the pump in the well before starting the pump.
Start pumping the well at 200 to 500 milliliters per minute (mL/min). The pump rate
should be adjusted to cause little or no water level drawdown in the well (less than
0.3 feet below the initial static depth to water measurement, if possible) and the
water level should stabilize. The water level should be monitored every 3 to 5
minutes (or as appropriate) during pumping if the well diameter is of sufficient size
to allow such monitoring. Care should be taken not to break pump suction or
cause entrainment of air in the sample. Record pumping rate adjustments and
depths to water. If necessary, pumping rates should be reduced to the minimum
capabilities of the pump to avoid pumping the well dry and/or to ensure
stabilization of indicator parameters. A steady flow rate should be maintained to
the extent practicable. Groundwater sampling records from previous sampling
events (if available) should be examined to provide an estimate of the optimum
pumping rate and anticipated drawdown for the well in order to more efficiently
reach a stabilized pumping condition. If the recharge rate of the well is very low,
the well should be pumped dry and sampling should commence as soon as the
volume in the well has recovered sufficiently to permit collection of samples.

4. During purging, monitor the field indicator parameters (e.g., turbidity, temperature,
specific conductance, pH, dissolve oxygen, ORP) every 5 minutes (or as
appropriate). Field indicator parameters will be measured using a flow-through
analytical cell, although turbidity data may be measured by a separate turbidity
meter located outside the flow-through cell if necessary. Record field indicator
parameters on the Groundwater Sampling Log. The well is considered stabilized
and ready for sample collection when turbidity values remain within 10% (or within
1 NTU if the turbidity reading is less than 10 NTU), the dissolved oxygen level
remains within 10% (or within 0.1 milligrams per liter [mg/l] if the dissolved oxygen
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level is less than 1.0 mg/l), the specific conductance and temperature values
remain within 3%, ORP remains within 10 millivolts, and pH remains within 0.1
units for three consecutive readings collected at 5-minute intervals. If the field
indicator parameters do not stabilize within one hour of the start of purging, but the
groundwater turbidity is below the goal of 50 NTU and the values for all other
parameters are within 10%, the well can be sampled. If the parameters have
stabilized but the turbidity is not in the range of the 50 NTU goal, the pump flow
rate should be decreased to a minimum rate of 100 mL/min to reduce turbidity
levels as low as possible. During extreme weather conditions, stabilization of field
indicator parameters may be difficult to obtain. Modifications to the sampling
procedures to alleviate these conditions will be documented in the field notes. If
other field conditions exist which preclude stabilization of certain parameters, an
explanation of why the parameters did not stabilize will also be documented in the
field notebook.

Complete the sample label and cover the label with clear packing tape to secure
the label onto the container.

After the indicator parameters have stabilized, collect groundwater sample by
diverting flow out of the unfiltered discharge tubing into the appropriate labeled
sample container. If a flow-through analytical cell is being used to measure field
parameters, the flow-through cell should be disconnected after stabilization of the
field indicator parameters and prior to groundwater sample collection. Under no
circumstances should analytical samples be collected from the discharge of the
flow-through cell. When the container is full, tightly screw on the cap. Samples
should be collected in the following order: volatile organic compounds (VOCSs),
semi-volatile organic compounds (SVOCs), metals and polychlorinated biphenyls
(PCBs), and others. If sampling for total and filtered metals and/or PCBs, a filtered
and unfiltered sample will be collected. If the sample cannot be transferred to the
laboratory for filtering, sample filtration for the filtered sample will be performed in
the field utilizing an in-line filtration system. Install an in-line, disposable 0.45-
micron particle filter on the discharge tubing after the appropriate unfiltered
groundwater sample has been collected. Continue to run the pump until an initial
volume of “flush” water has been run through the filter in accordance with the
manufacturer’s directions (generally 100-300 mL). Collect filtered groundwater
sample by diverting flow out of the filter into the appropriate labeled sample
container. When the container is full, tightly screw on the cap.

Secure with packing material and store at 4°C in an insulated transport container
provided by the laboratory.

Record on the Groundwater Sampling Log or bound field notebook the time
sampling procedures were completed, any pertinent observations of the sample
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(e.g., physical appearance; the presence of, or lack of, odors, sheens, etc.), and
the values of the stabilized field indicator parameters, as measured during the final
reading during purging.

Remove pump and tubing from well, secure well, properly dispose of personal
protective equipment (PPE) and disposable equipment.

Complete the procedures for handling, packing, and shipping, with associated
chain-of-custody.

Complete cleaning procedures for flow-through analytical cell and submersible
pump, as appropriate (see Section VI - Equipment Cleaning).

At end of day, perform calibration check of field instruments.

If it is not technically feasible to utilize the low-flow sampling method, purging and
sampling of monitoring wells may be conducted using the volume-based purging and
sampling method as outlined below:

1.

2.

Don appropriate PPE, as required by the HASP.
Place plastic sheeting around the well.

Clean the sampling equipment with the procedures described in the Field
Equipment Decontamination SOP.

Measure the depth to water and determine depth of well through examination of
drilling log data or by direct measurement. Calculate the volume of water in the
well (in gallons) by using the length of the water column (in feet), multiplying by
0.163 for a 2-inch well, or by 0.653 for a 4-inch well. For other well diameters, use
the formula: Volume (in gallons) = m TIMES well radius (in feet) squared TIMES
length of water column (in feet) TIMES 7.481 (gallons per cubic foot)

If a bailer is to be utilized, measure a length of rope at least 10 feet greater than
the total depth of the well. Secure one end of the rope to the well casing, secure
the other end of the rope to the bailer. Test the knots and make sure the rope will
not loosen. Check bailers to be sure all parts are intact and will not be lost in the
well.

Lower bailer, submersible pump, or peristaltic pump tubing (whichever is
applicable) into well and remove one well volume of water. Contain all water in
appropriate containers.
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Monitor the field indicator parameters (e.g., turbidity, temperature, specific
conductance, pH, etc.). Field indicator parameters will be measured using a clean
container such as a glass beaker or sampling cups provided with the instrument. A
flow-through analytical cell should be utilized if a pump is used for purging and
sampling to enable collection of dissolved oxygen and ORP data; however,
turbidity measurements may be conducted using a separate turbidity meter
located outside the flow-through cell. Record field indicator parameters on the
Groundwater Sampling Log.

Repeat Step 6 and Step 7 until three or four well volumes have been removed.
Examine the field indicator parameter data to determine if the parameters have
stabilized. The well is considered stabilized and ready for sample collection when
turbidity values remain within 10% (or within 1 NTU if the turbidity reading is less
than 10 NTU), the dissolved oxygen level remains within 10% (or within 0.1 mg/I if
the dissolved oxygen level is less than 1.0 mg/l), the specific conductance and
temperature values remain within 3%, ORP remains within 10 millivolts, and pH
remains within 0.1 units for three consecutive readings collected once per well
volume removed. Since accurate collection of dissolved oxygen and ORP data is
not possible without the use of a flow-through cell (which cannot be used with
bailed groundwater), the stabilization criteria for dissolved oxygen and ORP is only
applicable to situations where a flow-through cell is utilized during well purging.

If the field indicator parameters have not stabilized, remove a maximum of five
well volumes prior to sample collection.

If the recharge rate of the well is very low, wells may be bailed dry and sampling
should commence as soon as the volume in the well has recovered sufficiently to
permit collection of samples. Field indicator parameter will be recorded again at
the time of sample collection. For extremely low recharge wells, where sampling
attempts over several days are necessary to collect the required sample volume,
field indicator parameters will be recorded each day that samples are collected,
provided the well contains sufficient volume to conduct those measurements.

Slowly lower the bailer into the screened portion of the well and carefully retrieve a
filled bailer from the well causing minimal disturbance to the water and any
sediments in the well.

The sample collection order (as appropriate) will be as follows: VOCs; SVOCs;
Metals and PCBs; and others.

Samples will be collected directly into labeled laboratory-provided sample
containers.
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14. Secure with packing material and store at 4°C in an insulated transport container
provided by the laboratory.

15. Remove bailer from well, secure well, and properly dispose of PPE and disposable
equipment.

16. If a bailer is to be dedicated to a well, it should be secured inside the well above
the water table, if possible. Dedicated bailers should be tied to the well cap so that
inadvertent loss of the bailer will not occur when the well is opened.

17. Complete the procedures for handling, packing, and shipping with associated
chain-of-custody.

VII. Equipment Cleaning

All groundwater sampling equipment should be cleaned prior to use in the first well
and after each subsequent well using procedures described in the Field Equipment
Decontamination SOP.

VIIl. Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g.,
purge water sampling supplies, decontamination rinsate, PPE, etc.) will be
transferred to appropriate DOT-approved waste containers for management and
treatment/disposal by others.

Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

IX. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the Field Sampling Plan. Chain-of-custody forms will be electronically
transmitted each day. The field team leader will retain all site documentation while in
the field and add to the project files when the field mobilization is complete.

X. Quality Assurance

Quality assurance samples (duplicates and MS/MSDs) will be collected at the
frequency specified in the Field Sampling Plan (FSP). Reusable sampling equipment
will be cleaned prior to use following field equipment decontamination SOP. Any
deviations from the SOP will be discussed with the project manager prior to
changing any field procedures.
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l. Introduction

General procedures utilized to obtain sediment samples from waterbodies are outlined
below. Lexan® tubing will be the primary method used to collect sediment cores. The
core will be inserted with a straight, vertical entry into the sediments so as to secure a
reliably representative cross-section sample.

. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment/ Materials List

The following equipment/materials will be available, as required, during sediment
sampling activities.

health and safety equipment, as required by the HASP

e cleaning equipment, as described in the Field Equipment Decontamination SOP
e boat

e chip or hip waders

e stainless steel tray

e duct tape

e Lexan® tubing with end caps

e 6-foot rule or survey rod

e transport container with ice or “blue” ice;

e appropriate sample containers and forms
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e field notebook
V. Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the sampling activities must be reviewed by all field crew members
prior to the start of work. Safe Performance Self-Assessment (SPSA) to be
performed by employees before performing a new task.

V. Health and Safety Considerations

Sample collection will be performed in accordance with a site-specific Health and
Safety Plan (HASP) and task specific JSA forms, copies of which will be present on
site during such activities.

VI.  Sediment Sampling Procedures

1. Identify the proposed sample location on a sampling log sheet and/or field
notebook, along with other appropriate information collected during sediment
sampling activities.

2. Don PPE, as required by the HASP.

3. At each sample location, lower a section of Lexan® tube until it just reaches the
top of sediment. Measure the depth of water.

4. Push the Lexan® tube into the sediment by hand until refusal. Measure the depth
of sediment. If procedure is being performed to determine sediment depth, a
calibrated rod may be used in place of the Lexan® tube. If procedure is being
performed to collect samples for laboratory analysis, continue with Step 5.

5. Drive the tube several more inches using a stainless steel core driver block and
measure the distance. This procedure is performed to obtain a “plug” at the bottom
of the core and prevent the loose sediment from escaping. Place an end cap on
top end of the tube.

6. Slowly pull the tube from the sediment, twisting it slightly as it is removed (if
necessary).

7. Before the tube is fully removed from the water, place a cap on the bottom end of
the tube while it is still submerged.

8. Keeping the tube upright, wipe the bottom end dry, seal the caps with duct tape if
needed, and label. Measure the length of sediment recovered and evaluate the
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integrity of the core. If the core is not suitably intact, repeat coring procedure within
5 to 10 feet of the first location attempted.

9. Transport the core sample to the shore.

10. Decant water from tube, and extrude sediment core from the Lexan® tubing onto
a stainless steel tray. Describe and record sample description.

11. If sampling for VOCs, the core section will be placed immediately into the sample
jar (without compositing) following extrusion from the Lexan® tubing.

12. Label all sample containers with: 1) site, 2) project number, 3) location number, 4)
sample interval, 5) date, 6) time of core collection, and 7) names of sampling
personnel.

13. Record all appropriate information in the field notebook and sampling log form(s).

14. Survey the sampling locations using standard instrument survey techniques.
VIl.  Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g.,
excess soil/sediment, sampling supplies, decontamination rinsate, PPE, etc.) will be
transferred to appropriate DOT-approved waste containers for management and
treatment/disposal by others. Waste containers must be a sealed and labeled at the
time of generation. Labels will indicate date, sample locations, site nhame, city, state,
and description of the matrix (e.g., media, PPE).

VIIl. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the Field Sampling Plan. Chain-of-custody forms will be electronically
transmitted each day. The field team leader will retain all site documentation while in
the field and add to the project files when the field mobilization is complete.

IX.  Quality Assurance

Quality assurance samples (duplicates and MS/MSDs) will be collected at the
frequency specified in the Field Sampling Plan (FSP). Reusable sampling equipment
will be cleaned prior to use following field equipment decontamination SOP. Field
equipment blanks will be used to confirm that decontamination procedures are
sufficient and samples are representative of site conditions. Any deviations from the
SOP will be discussed with the project manager prior to changing any field
procedures.
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Field duplicates will be prepared by compositing sediment collected from directly
adjacent (within 6 inches) locations at the same time and depth and then transferring
this material into two sets of sample jars. For VOCs, the samples will not be
composited prior to placement in the sample jars. Because of this, the VOC samples
will not be truly duplicate samples. The samples will be labeled in such a way that the
designations will not indicate the duplicate nature of the samples.
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l. Introduction

This appendix specifies procedures for collecting surface water samples for
subsequent chemical analysis. Surface water sampling will not take place during
precipitation events (unless so specified in the project-specific work plan), and

samples will be obtained beginning with the most downstream location and proceeding
upstream.

Il. Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment / Materials Lists

The following equipment/materials will be available, as required, during surface water
sampling.

e health and safety equipment, as required by the site Health and Safety Plan
(HASP)

e cleaning equipment, as described in the Field Equipment Decontamination SOP
e boat, as needed

e chest or hip waders

e rope

e surveyor’s rod and/or 6-foot rule

e duct tape

e peristaltic pump

¢ medical-grade silicone tubing
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e polyethylene tubing

¢ field notebook

e multi-parameter water quality meter

e appropriate blanks (trip), if necessary

e appropriate sampling containers and forms
e appropriate preservatives (as required)

e coolers with ice or “blue” ice

e appropriate water sampler as field conditions dictate, which may include the
following:

— surface water grab sampler consisting of a 1,000-milliliter (mL) beaker,
adjustable clamp, and two-or three-piece telescoping aluminum tube or an
equivalent acceptable sampling device; or

— peristaltic pump with a short piece of medical-grade silicone tubing and
polyethylene tubing; or

— kemmerer stainless steel bottle sampler.

V. Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the sampling activities must be reviewed by all field crew members
prior to the start of work. Safe Performance Self-Assessment (SPSA) to be
performed by employees before performing a new task.

Caution will be used not to disturb the sediment within the sampling area at the time
of water sample collection. Approach the sampling from the shore or by boat first
with the last option to enter the stream or creek starting downstream and walking
upstream towards the location.

V. Health and Safety Considerations
Sample collection will be performed in accordance with a site-specific Health and

Safety Plan (HASP) and task-specific JSA forms, copies of which will be present on
site during such activities.
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Sampling Procedures

The following procedures will be used to obtain surface water grab samples:

10.

11.

12.

Identify surface water sampling location on appropriate sampling log sheet and/or
field notebook, along with other appropriate information.

Don health and safety equipment, as required by the HASP.

Clean the sampling equipment in accordance with the procedures described in the
Field Equipment Decontamination SOP.

Assemble the water grab sampler. Make sure that the sampling beaker and the
nuts and bolts that secure the clamp to the pole are tightened properly.

Obtain sample by slowly submerging the beaker with minimal surface disturbance
(if sampling a stream, the beaker opening will be upstream) to a depth that is 0.5
times the total water depth, unless otherwise specified in the project-specific work
plan.

Retrieve the water sampler from the surface water with minimal disturbance.
Empty the sample slowly into laboratory-provided sample containers.

The sample collection order (as appropriate) will be as follows: volatile organic
compounds (VOCs); Semi-volatile organic compounds (SVOCs); metals; and
polychlorinated biphenyls (PCBs); and others.

If sampling for total and filtered metals, a filtered and unfiltered sample will be
collected. Sample filtration for the filtered sample will be performed in the field
utilizing a peristaltic pump. Install new medical-grade silicone tubing in the pump
head. Place new polyethylene tubing into the sample collection container and
attach to the intake side of pump tubing. Attach (clamp) a new 0.45-micron filter to
the discharge side of the pump tubing (noting the correct filter flow direction). Turn
the pump on and dispense the filtered liquid directly into the laboratory sample
bottles.

If sampling for total and filtered PCBs, two samples must be collected, one of
which will be filtered by the laboratory prior to analysis.

Secure the sample jar cap(s) tightly.

Label all sample containers as appropriate.
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13. After sample containers have been filled, measure the pH, turbidity, temperature,
and conductivity at the surface water location.

14. Record required information on the appropriate forms and/or field notebook.

15. Complete chain-of-custody forms, prepare shipping containers, and send to the
analytical laboratory for analysis.

16. Survey the sampling locations using standard instrument survey techniques.

VIl.  Waste Management

Investigation-derived waste (IDW) generated by the sampling activities (e.g.,
sampling supplies, decontamination rinsate, PPE, etc.) will be transferred to
appropriate  DOT-approved waste containers for management and
treatment/disposal by others. Waste containers must be a sealed and labeled at the
time of generation. Labels will indicate date, sample locations, site name, city, state,
and description of the matrix (e.g., media, PPE).

VIIl. Data Recording and Management

Field documentation entries and chain-of-custody records will be documented in
accordance with the Field Sampling Plan. Chain-of-custody forms will be electronically
transmitted each day. The field team leader will retain all site documentation while in
the field and add to the project files when the field mobilization is complete.

IX.  Quality Assurance

Quality assurance samples (duplicates and MS/MSDs) will be collected at the
frequency specified in the Field Sampling Plan (FSP). Reusable sampling equipment
will be cleaned prior to use following field equipment decontamination SOP. Field
equipment blanks will be used to confirm that decontamination procedures are
sufficient and samples are representative of site conditions. Any deviations from the
SOP will be discussed with the project manager prior to changing any field
procedures.

Collection of duplicates involves the collection of two independent samples. The
sample collection procedures are repeated at the same location and sample depth to
the extent possible. The sample device (e.g., Kemmerer bottle) is sent down to a
specific depth, retrieves the sample, is brought to the surface, and the sample is
transferred to the duplicate sample container. The duplicate sample will be labeled in
such a way that the sample descriptions will not indicate the duplicate nature of the
samples.



Attachment J —
Standard Operating Procedure:

Field Parameter Measurement




£ ARCADIS

Infrastructure - Water - Environment - Buildings

Standard Operating Procedure:
Field Parameter Measurement

Hudson River Sediment Processing Facility

Phase 2 Sediment Processing Facility Demobilization and
Restoration Field Sampling Plan

Rev. #: 1

Rev Date: February 20, 2015

Imagine the result



@ ARCADIS SOP: Field Parameter Measurement ~ J-1

Rev. #: 1| Rev Date: February 20, 2015

l. Introduction

Hydrochemical parameters such as specific conductivity, pH, temperature, turbidity,
oxidation/reduction potential (ORP), and dissolved oxygen (DO) of groundwater or
surface water are measured in the field. The pH and conductivity of the ground/surface
water will be recorded using a portable meter with temperature compensating pH and
conductivity electrodes. The meters will be calibrated twice-daily (at a minimum) in the
field. Calibration will occur before use and at the end of the day, and according to the
manufacturer’s instructions and the procedures specified herein (which include EPA
analytical methods). Additional calibration may be performed if conditions and/or
manufacturer’s specifications dictate. All calibration data should be recorded and filed
with the project field records.

Il. Equipment / Materials List

The following equipment/materials (or equivalent) shall be available, as required,
during measurement of hydrochemical parameters:

e Two water quality (temperature/pH/specific conductivity/ORP/turbidity/DO) meters
(one for back up) and flow-through measurement cells. Several brands may be
utilized, including:

- YSI 6-Series Multi-Parameter Instrument;
- Hydrolab Series 3 or Series 4a Multiprobe and Display; and/or
- Horiba U-22/U-52/U-53 Water Quality Monitoring System.

e Supplemental turbidity meter (Lamotte 2020) if necessary

e Appropriate calibration standards

e Field sample container

e Cleaning equipment, as described in the Field Equipment Decontamination SOP

e Fine screwdriver

e Extra batteries

e Appropriate log forms
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Field notebook

Procedures

Calibration

The detailed procedure for the calibration of field instruments used to measure water
quality is outlined below. This guidance document was prepared primarily to address
calibration of multi-probe water quality monitoring instruments, but is also applicable to
the calibration of most single-parameter monitoring instruments.

Temperature: Perform annual accuracy check according to procedures outlined in
the equipment manual, as needed.

pH: Perform calibration according to procedures outlined in the equipment manual.
Note that if pH values observed during field activities are outside the initial
calibration range, re-calibration will be required.

Dissolved Oxygen: Perform a saturated air calibration according to procedures
outlined in the equipment manual. The DO probe membrane and electrolyte
solution should be replaced prior to the sampling period if the instrument has been
inactive for an extended time period or as an initial response if erratic
measurements are observed.

Conductivity/Specific Conductivity: Perform calibration according to procedures
outlined in the equipment manual.

Oxidation/Reduction Potential: Perform calibration according to procedures
outlined in the equipment manual. If possible, plot values of millivolt versus
temperature for the calibration standard on graph paper to aid in interpolation of
temperature-corrected millivolt values. These values are usually found on the label
of the calibration standard and may vary between solutions. Therefore, the values
should be checked for each bottle of calibration solution utilized and new
interpolation graphs should be prepared if necessary.

Turbidity: Perform calibration according to procedures outlined in the equipment
manual. If erratic readings are observed, clean detector according to
manufacturer’s instructions as an initial response.
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Field Measurement

The detailed procedure for obtaining the temperature, turbidity, specific conductivity,
pH, ORP, and DO of a single water sample utilizing a multi-probe water quality
monitoring instrument and flow-through cell is presented in Groundwater Purging and
Sampling Procedures for Monitoring Wells SOP. The detailed procedure for obtaining
the temperature, turbidity, conductivity, pH, and DO of a single water sample is
outlined below.

1. Obtain a small quantity of the water sample, place it in field sample container,
agitate, then discard. Refill the container. Rinse the pH, specific conductivity, DO,
turbidity, and temperature probes with distilled water. Submerse probes into the
container containing the water. Allow approximately one minute for readings to
stabilize, then record the measurements on the appropriate forms.

2. Clean the probe and cable with a non-phosphate soap and water wash followed
by a distilled/deionized water rinse. Store in a clean container.

IV. Data Recording and Management
Field documentation entries will be documented in accordance with the Field

Sampling Plan. The field team leader will retain all site documentation while in the
field and add to the project files when the field mobilization is complete.



Attachment K —
Standard Operating Procedure:

Photoionization Detector Field Screening




£ ARCADIS

Infrastructure - Water - Environment - Buildings

Standard Operating Procedure:
Photoionization Detector Field Screening

Hudson River Sediment Processing Facility

Phase 2 Sediment Processing Facility Demobilization and
Restoration Field Sampling Plan

Rev. #: 1

Rev Date: February 20, 2015

Imagine the result



f2 ARCADIS

SOP: Photoionization Detector Field Screening K-1
Rev. #: 1| Rev Date: February 20, 2015

l. Introduction

Field screening with a photoionization detector (PID), such as an HNu™, Photovac™,
MicroTIP™, or MIiniRAE™, is a procedure to measure relative concentrations of
volatile organic compounds (VOCs) and other compounds. Field screening may be
conducted in the headspace of soil samples to assess the relative concentration of
volatile organics in the sample.

II.  Personnel Qualifications

ARCADIS personnel directing, supervising, or leading sampling activities should
have a minimum of 5 years of previous environmental sampling experience.
ARCADIS personnel providing assistance to sample collection and associated
activities should have a minimum of 6 months of related experience or an advanced
degree in environmental sciences.

lll.  Equipment / Materials List

The following materials, as required, shall be available while performing PID field
screening:

e personal protective equipment (PPE), as required by the site Health and Safety
Plan (HASP)

e PID and operating manual

e PID extra battery pack and battery charger
e calibration canisters for the PID

e Ziploc-type bags

¢ field notebook

IV. Cautions

PIDs are sensitive to moisture and may not function under high humidity. PIDs cannot
be used to indicate oxygen deficiency or combustible gases.
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V. Health and Safety Considerations

Sample collection will be performed in accordance with a site-specific Health and
Safety Plan (HASP) and task specific JSA forms, copies of which will be present on
site during such activities.

VI. Procedures

PID Calibration

PID field instruments will be calibrated and operated to yield “total organic vapor” in
parts per million (ppm) (v/v) relative to benzene or isobutylene (or equivalent).
Operation, maintenance, and calibration shall be performed in accordance with the
manufacturer’s instructions.

1. Don PPE, as required by the HASP.

2. Perform a BATTERY CHECK. If battery is low, the battery must be charged before
calibration.

3. Listen for the fan operation to verify fan function.

4. Calibrate the PID using a two point calibration. First calibrate to zero using
ambient air.

5. Next, calibrate to a known concentration using calibration gas (isobutylene)
provided with the PID. Perform the SPAN calibration.

6. If so equipped, set the alarm at desired level.

Field Screening Procedures

Soil samples will be field screened upon collection with the PID for a relative measure
of the total volatile organic concentration. The following steps define the PID field
screening procedures.

1. Half-fill a sealable freezer bag with the sample to be analyzed. Quickly seal the top
of the bag.

2. Allow headspace development for at least 10 minutes. Vigorously shake bag for
15 seconds at both the beginning and end of the headspace development period.
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Where ambient temperatures are below 32°F (0°C), headspace development
should be within a heated building.

3. Carefully open a corner of the bag and insert the sampling probe to a point about
one-half of the headspace depth. Exercise care to avoid contact with water
droplets or soil particulates.

4. Following probe insertion, record the highest meter response for each sample as
the headspace concentration. Erratic meter response may occur at high organic
vapor concentrations or conditions of elevated headspace moisture; in which case,
headspace data should be recorded and erratic meter response noted.

5. PID field instruments will be operated and calibrated to yield “total organic vapors”
in ppm (v/v). PID instruments must be operated with at least a 10.0 eV(+) lamp
source. Operation, maintenance, and calibration will be performed in accordance
with the manufacturer’s specifications.

6. Instrumentation with digital (LED/LCD) displays may not be able to discern
maximum headspace response unless equipped with a “maximum hold” feature or
strip-chart recorder.

VIl. Waste Management

Investigation-derived waste (IDW) generated by the sampling activities (e.g., core
cuttings, sampling supplies, PPE, etc.) will be transferred to appropriate DOT-
approved waste containers for management and treatment/disposal by others.
Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

Do not dispose of canisters of compressed gas if there is still compressed gas in the
canister. While standing outdoors and upwind of the canister, discharge gas in canister
by opening the valve until the pressure in the gauge is zero. DO NOT PUNCTURE
CANISTER. When empty, mark “EMPTY” on canister and discard the canister in trash.

VIIl. Data Recording and Management

Measurements will be recorded in the field notebook or boring logs at the time of
measurement with notation of date, time, location, depth, and item monitored. If a data
memory is available, readings will be downloaded from the unit upon access to a
computer with software to retrieve the data.
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IX. Quality Assurance

After each use, the readout unit should be wiped down with a clean cloth or paper
towel.

For a HNu, the UV light source window and ionization chamber should be cleaned
once a month in the following manner:

1. With the PID off, disconnect the sensor/probe from the unit.

2. Remove the exhaust screw, grasp the end cap in one hand and the probe shell in
the other, and pull apart.

3. Loosen the screws on top of the end cap and separate the end cap and ion
chamber from the lamp and lamp housing.

4. Tilt the lamp housing with one hand over the opening so that the lamp slides out
into your hand.

5. Clean the lamp with lens paper and HNu cleaning compound (except 11.7 eV).
For the 11.7 eV lamp, use a chlorinated organic solvent.

6. Clean the ion chamber using methanol on a Q-tip and then dry gently at 50°C to
60°C for 30 minutes.

7. Following cleaning, reassemble by first sliding the lamp back into the lamp
housing. Place the ion chamber on top of the housing, making sure the contacts
are properly aligned.

8. Place the end cap on top of the ion chamber and replace the two screws (tighten
the screws only enough to seal the o-ring).

9. Line up the pins on the base of the lamp housing with pins inside the probe shell
and slide the housing assembly into the shell.
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l. Introduction

Equipment decontamination is performed to ensure that sampling equipment that
contacts a sample is free from analytes of interest and/or constituents that would
interfere with laboratory analysis for analytes of interest. Equipment must be cleaned
prior to use for sampling or contact with environmental media to be sampled, and
prior to shipment or storage.

Equipment that may require decontamination includes: sampling tools/devices;
testing instruments; and other sampling equipment. Non-disposable equipment will
be cleaned before collecting each sample, between sampling events, and prior to
leaving the site. The effectiveness of the decontamination procedure will be
monitored by collecting equipment blank samples as specified in the Field Sampling
Plan (FSP). Dedicated and/or disposable (not to be re-used) sampling equipment will
not require decontamination.

Il. Personnel Qualifications

ARCADIS field sampling personnel will have current health and safety training,
including 40-hour HAZWOPER training, site supervisor training, and site-specific
training. In addition, ARCADIS field sampling personnel will be versed in the relevant
Standard Operating Procedures (SOP) and possess the skills and experience
necessary to successfully complete the project field work. The project Health and
Safety Plan (HASP) and other documents will identify any other training
requirements such as site-specific safety training or access control requirements.

M. Equipment / Materials List

¢ health and safety equipment, as required in the site HASP

e non-phosphate detergent, such as Alconox (or equivalent)

e tap water

e hexane

e distilled/deionized water

e rinseate collection plastic containers
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e DOT-approved waste container(s) (if decontamination waste is to be shipped for
disposal)

e scrub brushes

e large heavy-duty garbage bags

e spray bottles

e hexane

e Ziploc-type bags

e plastic sheeting

e lint-free towels

IV.  Cautions / Hazards

Task-specific Job Safety Analysis (JSAs) identifying site hazards and controls
associated with the decontamination activities must be reviewed by all field crew
members prior to the start of work. Safe Performance Self-Assessment (SPSA) to be
performed by employees before performing a new task

Rinse equipment thoroughly and allow the equipment to dry before re-use or storage
to prevent introducing solvent into sample medium. If manual drying of equipment is

required, use clean lint-free material to wipe the equipment dry.

Store decontaminated equipment in a clean, dry environment. Do not store near
combustion engine exhausts.

If equipment is damaged to the extent that decontamination is uncertain due to
cracks or dents, the equipment should not be used and should be discarded or
submitted for repair prior to use for sample collection.

V. Health and Safety Considerations
Sample collection will be performed in accordance with a site-specific Health and

Safety Plan (HASP) and task specific JSA forms, copies of which will be present on
site during such activities.
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Review the material safety data sheets (MSDSs) for the cleaning materials used in
decontamination. If solvent is used during decontamination, work in a well-ventilated
area and stand upwind while applying solvent to equipment. Apply solvent in a
manner that minimizes potential for exposure to workers. Follow health and safety
procedures outlined in the HASP.

VL. Procedure

As practicable, a designated area will be established to clean sampling equipment in
the field prior to and following sample collection. Equipment cleaning areas will be
set up within or adjacent to the specific work area, but not at a location exposed to
combustion engine exhaust. Detergent solutions will be prepared in clean containers
for use in equipment decontamination.

Cleaning Sampling Equipment

1. Wash the equipment with potable water.

2. Wash the equipment with a detergent solution and scrub brush (Alconox or
equivalent) to remove all visible solids.

3. Rinse the equipment with potable water.
4, Rinse the equipment with hexane.
5. Rinse the equipment with distilled/deionized water.

6. Allow the equipment to dry before re-use or storage. If manual drying of
equipment is required, use clean lint-free material to wipe the equipment dry.

7. Wrap dry equipment in aluminum foil or other appropriate material until the
equipment is used.

VIl.  Waste Management

All investigation-derived waste (IDW) generated by the sampling activities (e.g., core
cuttings, sampling supplies, decontamination rinsate, personal protective equipment
[PPE], etc.) will be transferred to appropriate DOT-approved waste containers for
management and treatment/disposal by others.



f2 ARCADIS

SOP: Field Equipment Decontamination L-4
Rev. #: 2| Rev Date: February 20, 2015

Waste containers must be a sealed and labeled at the time of generation. Labels will
indicate date, sample locations, site name, city, state, and description of the matrix
(e.g., media, PPE).

VIIl. Data Recording and Management

Field equipment cleaning and decontamination procedures will be documented in
accordance with the FSP. The field team leader will retain all site documentation
while in the field and add to project files when the field mobilization is complete.

Any unusual field conditions should be noted if there is potential to impact the
efficiency of the decontamination or subsequent sample collection.

All containers with decontamination fluids will be properly labeled prior to use.
IX.  Quality Assurance

Equipment blanks will be collected at the frequency specified in the FSP and
depending on the project quality objectives. Equipment blanks will verify that the
decontamination procedures are effective in minimizing potential for cross
contamination. Equipment blanks will be analyzed for the same set of parameters
that are performed on the field samples collected with the equipment that was
cleaned. Equipment blanks are collected per equipment set, which represents all of
the tools needed to collect a specific sample.
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Sample ID Nomenclature

Hudson River Sediment Processing Facility
Phase 2 Sediment Processing Facility Demobilization and Restoration Field Sampling Plan

Location ID =
DCM-[LocType]-[yyyymmdd]-[nnn]
Where,

DCM = Field program code (Sediment Processing Facility Decommissioning)

LocType = Abbreviations for the different areas of the Sediment Processing Facility including,
CMS = Coarse Material Staging Area (exclusion zone)
CSE = Coarse Material Staging Area - Expansion Area (exclusion zone)
DCA = Decontamination Area (exclusion zone)
DWA = Dewatering Area (exclusion zone)
FBN = Filter Cake Building-North (exclusion zone)
FBS = Filter Cake Building-South (exclusion zone)
FPB = Filter Press Building (exclusion zone)
NSB = North Stormwater Basin (exclusion zone)
REZ = Site Roads-Exclusion Zone (exclusion zone)
RLP = Rail Loading Platform (Track 7) (exclusion zone)
SSA = Size Separation Area (exclusion zone)
SSB = South Stormwater Basin (exclusion zone)
ULW = Unloading Wharf (exclusion zone)
WSB = Waterfront Stormwater Basin (exclusion zone)
WTP = Water Treatment Plant Building (exclusion zone)
OTE = Other (exclusion zone)
BND = Bond Creek (outside exclusion zone)
CHC = Champlain Canal (outside exclusion zone)
LDC = Lock Diversion Canal (outside exclusion zone)
SPT = Support Zone (outside exclusion zone)
TRB = Unnamed Tributary
OTS = (outside exclusion zone)

nnn = sample location numeric incrementer including
001 = sample location #1
002 = sample location #2
003 = sample location #3
etc.

Sample ID =
[loc id]-[matrix]-[character]
Where,

loc id = The Location ID defined above

matrix = Sample matrix code including,

ASP = Asphalt PSW = Painted Surface (Wipe Sample)
SNC = Sand (Construction Material) SED = Sediment

CRT = Concrete SO = Saoil

DEB = Debris SW = Surface Water

GRV = Gravel/Crushed Stone PC = Paint Chip

GW = Groundwater OTH = Other

NPW = Non-Painted Surface (Wipe Sample)

character = character incrementer including,

A = first sample collected as a given location DDD = duplicate sample
B = second sample collected at a given location EB = Equipment Blank
C = third sample collected at a given location MS/MSD = matrix spike/matrix spike duplicate

D = fourth sample collected at a given location; etc.

* The sampling ID nomenclature for equipment items will also include the distinct tracking IDs to be generated for each item.
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Table 2-2 - Monitoring Well Construction and Gauging Summary

General Electric Company
New York State Canal Corporation Characterization Baseline Data Summary Report

September 22, 2006

Ground Surface Top of Casing Total Depth | Screened Interval Depth to Water Water Table
Well ID Northing Easting Elevation Elevation (feet bgs) (feet bgs) Depth to Water (bgs)| (Below TOC) Elevation
MW-01 1621538.3 741774.0 137.40 140.30 20.95 7.8610 17.86 10.38 13.28 127.02
MW-01D 1621546.1 741774.0 137.60 140.33 50.70 36.90 to 46.90 3.58 6.31 134.02
MW-02 1621542.8 740677.5 132.60 135.43 17.80 3.62 10 13.62 5.53 8.36 127.07
MW-02D 1621544.9 740684.3 132.60 135.17 74.10 60.95 to 71.65 5.52 8.09 127.08
MW-03 1620087.8 740945.6 130.80 133.10 16.46 3.57t0 13.57 6.20 8.50 124.60
MW-03D 1620071.3 740957.3 130.60 133.45 39.14 25.67 to 35.67 5.65 8.50 124.95
MW-04 1619325.6 739865.3 131.20 133.88 16.85 3.7810 13.78 5.50 8.18 125.70
MW-04D 1619328.4 739857.4 131.20 134.26 75.30 61.71to 71.71 32.46 35.52 98.74
MW-05 1619950.5 739155.3 134.70 137.66 17.30 4.50 to 14.50 8.19 11.15 126.51
MW-05D 1619956.3 739158.6 134.80 137.77 77.65 64.19 to 74.19 36.11 39.08 98.69
MW-06 1620696.7 739766.7 133.60 136.39 19.53 6.83 10 16.83 7.01 9.80 126.59
MW-06D 1620700.9 739770.6 133.70 136.27 76.30 64.09 to 74.09 50.23 52.80 83.47
MW-07 1620331.9 739456.2 134.00 137.02 16.85 3.46 to 13.46 7.47 10.49 126.53
MW-08 1619358.6 738634.5 137.90 140.61 21.02 7.731017.73 11.54 14.25 126.36
MW-09 1619104.4 738770.1 134.10 137.14 18.50 5.24 10 15.24 8.05 11.09 126.05
MW-10 1619158.9 739353.6 130.40 133.09 18.38 5.40 to 15.40 4.71 7.40 125.69
MW-11 1618999.1 740261.3 132.20 132.20 14.51 4.51 to 14.51 6.32 6.32 125.88
MW-12 1619799.0 740302.5 130.20 132.74 17.28 4.45 to 14.45 4.29 6.83 125.91
MW-13 1620280.5 740556.0 132.80 135.68 16.90 3.181t0 13.18 6.62 9.50 126.18
MW-14 1620623.9 741368.3 133.15 133.15 14.15 4.151t0 14.15 5.45 5.45 127.70
MW-15 1620824.3 740961.8 129.90 132.79 17.70 3.8910 13.89 3.64 6.53 126.26
MW-16 1621167.8 741828.9 131.56 131.56 14.57 4.57 to 14.57 4.15 4.15 127.41
MW-17 1621653.9 741439.0 132.20 135.06 22.97 4.48 t0 19.48 4.95 7.81 127.25
MW-18 1621213.7 740069.4 140.00 142.70 27.44 15.00 to 25.00 13.07 15.77 126.93
Notes:

1. The coordinates obtained based upon the North American Datum of 1983 New York State Plane East Zone.
2. Elevations are provided in feet above mean sea level relative to the North American Vertical Datum of 1988.

3. TOC - Top of Casing.
4. bgs - Below Ground Surface.
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LIST OF ACRONYMS AND ABBREVIATIONS

%R Percent Recovery

COC Chain-of-Custody

DQl Data Quality Indicators

DQO Data Quality Objective

EDD Electronic Data Deliverable

ELAP Environmental Laboratory Accreditation Program

EPA United States Environmental Protection Agency

FSP Field Sampling Plan

GC/ECD Gas Chromatograph/Electron Capture Detector

GE General Electric Company
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1 INTRODUCTION

1.1  Analytical Program Summary

Table O1-1 lists the analyses that will be performed by the laboratory for the Facility decontamination-
related samples collected as part of the Sediment Processing Facility (SPF) Demobilization. The
responsibilities and duties of the analytical laboratory will be consistent with those described in the Phase
2 Remedial Action Monitoring Quality Assurance Project Plan (Phase 2 RAM QAPP, Anchor QEA and
ESI 2012) including the October 2014 revision to the Analytical Approach and Procedures (Revised
Attachment A, ESI 2014) and subsequent updates. The analyte lists and method detection limits (MDLs)
and reporting limits (RLs) for each analyte and method are listed in Table O1-2. Quality
assurance/quality control (QA/QC) samples originating in the field are described in Section 5 of the SPF
Demobilization and Restoration Field Sampling Plan (FSP). Laboratory QA/QC samples are described in
the standard operating procedures (SOPs) provided in the Phase 2 RAM QAPP or appended to this
attachment as noted below.

The turnaround times (TATSs) for the Facility decontamination-related samples will begin at the verified
time of sample receipt [VTSR] at the laboratory and will be specified on the Chain-of Custody record. The
samples will be submitted for expedited TATs (anywhere from 24 hours to 7 days for the electronic data
deliverable [EDD]) on an as needed basis or standard TAT (10 business days for the EDD). Hard copy
data packages will be submitted within 20 business days. Laboratory analytical data for this project will
be reported in both an EDD and an analytical data package. Analytical data packages will be prepared
by the laboratories according to the procedures described in the SOP “Data Package Deliverable,” which
is included in Appendix A1-1 of Revised Attachment A of the Phase 2 RAM QAPP. Full data packages
(Level B) will be provided for all sample analyses. Data packages will be provided by the laboratory in an
Adobe® Acrobat® .pdf electronic format.

1.2 Special Training/Certification

The laboratory will have sufficient personnel with the necessary education, training, technical knowledge,
and experience for their assigned functions as described in Revised Attachment A. The laboratory
(NELAP) participating in this project will be accredited through New York State’s Environmental
Laboratory Accreditation Program (ELAP) and the National Environmental Laboratory Accreditation
Program (NELAP) for the analyses being performed. Table O1-1 lists the certification status or if
certification is not available for that analyte.

2 FACILITY DECONTAMINATION-RELATED SAMPLES ANALYTICAL
PROCEDURES
The SPF Demobilization will involve the analysis of samples collected from equipment, structures, and

construction materials in connection with Facility decontamination efforts. It is anticipated that the Facility
decontamination-related samples will include:

e wipe samples from painted and non-painted surfaces;
e pulverized core samples from asphalt and concrete materials; and
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bulk material samples from construction materials (e.g., sand and sub-base gravel).

PCB and moisture content analyses of Facility decontamination-related samples will be performed in
accordance with Method GEHR8082 (Appendix A4-1, Revised Attachment A), and the associated
extraction SOPs (Appendices A4-3 through A4-5, Revised Attachment A), with the following exceptions:

Performance Evaluation samples will not be prepared and analyzed as discussed in Section
11.2.1 of the Phase 2 RAM QAPP. Instead, matrix spike/matrix spike duplicate (MS/MSD)
samples spiked with only Aroclor 1242 will be prepared and analyzed at a frequency of five
percent (i.e., one for every 20 samples) of each matrix, with the exception of wipe samples.
Laboratory control sample (LCS) will consist of only Aroclor 1242 instead of a combination of
Aroclor 1221 and Aroclor 1242 at a ratio of 3:1 as discussed in Phase 2 RAM QAPP Revised
Attachment A, Section 4. A laboratory control sample duplicate (LCSD) will also be prepared for
wipe samples since it is not possible to collect triplicate volume for wipe samples in order to
perform MS/MSD analysis.

Wipe samples will be extracted in accordance with the procedures specified in Appendix O2-1
(Pace SOP S-NY-0-088-rev.10). In addition, the percent moisture determination does not apply
to wipe samples. The PCB results for wipe samples will be reported in units of ug/100 cm?
instead of mg/kg. The PCB analysis will be performed in accordance with Method GEHR8082
(Appendix A4-1, Revised Attachment A) but the analytical method will be referenced as
“GEHR8082WI1” instead of “GEHR8082” in the analytical database due to these differences.

Measurement performance criteria for precision, accuracy/bias, representativeness, comparability,
completeness, and sensitivity have been established for the analytical procedures and are summarized in
Tables O2-1a-b.

3 REFERENCES
Anchor QEA and ESI, 2012. Phase 2 Remedial Action Monitoring Quality Assurance Project Plan.

Hudson River PCBs Superfund Site. Prepared for General Electric Company, Albany, New York.
May 2012.

ESI, 2014. Analytical Program Approach and Procedures. Revised Attachment A to the Phase 2 RAM

QAPP (Anchor QEA and ESI, 2012). Prepared for General Electric Company, Albany, New York.
October 2014.
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Laboratory Analy

Table 01-1

yses and Certifications for the Sediment Processing Facility Decontamination-Related Samples

Matrix Category | Laboratory Analyte Name CAS Number Analytical Method Certification
Aroclor 1016 12674-11-2 GEHR8082/GEHR8082WI NYSDOH Solid and Hazardous Waste - SW846 8082A
Aroclor 1221 11104-28-2 GEHR8082/GEHR8082WI NYSDOH Solid and Hazardous Waste - SW846 8082A
. Aroclor 1232 11141-16-5 GEHR8082/GEHR8082WI NYSDOH Solid and Hazardous Waste - SW846 8082A
Deco:tzcr":'itgation_ Aroclor 1242 53469-21-9 GEHR8082/GEHR8082WI | NYSDOH Solid and Hazardous Waste - SW846 8082A
Related Solids and PCBs Pace Aroclor 1248 12672-29-6 GEHR8082/GEHR8082W!I NYSDOH Solid and Hazardous Waste - SW846 8082A
Wipes Aroclor 1254 11097-69-1 GEHR8082/GEHR8082WI NYSDOH Solid and Hazardous Waste - SW846 8082A
Aroclor 1260 11096-82-5 GEHR8082/GEHR8082WI NYSDOH Solid and Hazardous Waste - SW846 8082A
Total PCBs o .
1336-36-3 GEHR8082/GEHR8082W!I No Certification Available
(sum of Aroclors)
Facility
Decontamination- Other Pace Percent Moisture WC002 ASTM D2216-98 No Certification Available
Related Solids
Notes:
Pace - Pace Analytical Services, Inc. of Schenectady, New York
Attachment O: Analytical Program Revised September 2015
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Table 01-2

Reference Limit and Evaluation for the Sediment Processing Facility Decontamination-Related Samples

Laboratory Method Laboratory Reporting

Matrix Category Analyte Name CAS number(s) Analytical Method Units Detection Limits® Limits®
Aroclor 1016 12674-11-2 GEHR8082 mg/kg 0.019 0.050

Aroclor 1221 11104-28-2 GEHR8082 mg/kg 0.019 0.050

Aroclor 1232 11141-16-5 GEHR8082 mg/kg 0.019 0.050

Aroclor 1242 53469-21-9 GEHR8082 mg/kg 0.019 0.050

PCBs (Aroclors) -

Microwave Aroclor 1248 12672-29-6 GEHR8082 mg/kg 0.019 0.050

Aroclor 1254 11097-69-1 GEHR8082 mg/kg 0.019 0.050

Aroclor 1260 11096-82-5 GEHR8082 mg/kg 0.019 0.050

Total PCBs

Facility (sum of Aroclors) 1336-36-3 GEHR8082 mg/kg 0.019 0.20
Decontamination- Aroclor 1016 12674-11-2 GEHR8082 mg/kg 0.029 0.050
Related Solids Aroclor 1221 11104-28-2 GEHR8082 mg/kg 0.029 0.050
Aroclor 1232 11141-16-5 GEHR8082 mg/kg 0.029 0.050

Aroclor 1242 53469-21-9 GEHR8082 mg/kg 0.029 0.050

PCBs (Aroclors) -

ASE Aroclor 1248 12672-29-6 GEHR8082 mg/kg 0.029 0.050

Aroclor 1254 11097-69-1 GEHR8082 mg/kg 0.029 0.050

Aroclor 1260 11096-82-5 GEHR8082 mg/kg 0.029 0.050

Total PCBs

(sum of Aroclors) 1336-36-3 GEHR8082 mg/kg 0.029 0.20

Other Percent Moisture WC002 ASTM D2216-98 % NA 0.020

Aroclor 1016 12674-11-2 GEHR8082WI ug/100 cm’ 0.269 0.50

Aroclor 1221 11104-28-2 GEHR8082WI ug/100 cm’ 0.269 0.50

Aroclor 1232 11141-16-5 GEHR8082WI ug/100 cm’ 0.269 0.50

Aroclor 1242 53469-21-9 GEHR8082WI ug/100 cm’ 0.269 0.50

Wipes PCBs (Aroclors) Aroclor 1248 12672-29-6 GEHR8082WI ug/100 cm’ 0.269 0.50
Aroclor 1254 11097-69-1 GEHR8082WI ug/100 cm’ 0.269 0.50

Aroclor 1260 11096-82-5 GEHR8082WI ug/100 cm’ 0.269 0.50

Total PCBs 1336-36-3 GEHR8082WI 11g/100 cm? 0.269 0.50

(sum of Aroclors)
Notes

 The MDLs and RLs will be adjusted for sample specific factors such as % solids, weights/volumes and dilutions that vary from the standard procedure. Sample-specific MDLs and RLs are

highly matrix dependent. The MDLs and RLs reported for the Wipe Matrix are based on a surface of 100 cnf. Data will be evaluated against sample-specific MDLs and RLs. Non-detects, or
values detected at a level below the sample specific MDL, will be reported as the sample specific MDL and U flagged (with the exception of analytes where MDL is NA). Values detected above
the sample-specific MDL and below the sample-specific RL will be reported and flagged as estimated ("J").

NA - Not Applicable. Method detection limit (MDL) reporting will not be used for this anlayte. The analyte will be reported to the Reporting Limit (RL).
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Table 02-1a

Measurement Performance Criteria for the Sediment Processing Facility Decontamination-Related Samples

. . C Sample Assesses Error for
Data Quality Indicators . QC Sample and/or activity used to assess Q . P R
bQis)! Measurement Performance Criteria measurement performance Sampling (S), Analytical (A) or
( both (S&A)
< RL, or associated samples >5x blank values Laboratory or Equipment Blank S&A
Laboratory Control Sample (LCS)
and Laboratory Control Sample Duplicate (LCSD,
50-150 %R . A
Wipes only)
(spiked with Aroclor 1242)
Accuracy - -
Matrix Spike (MS) and
50-150 %R Matrix Spik(.e Duplicate.(MSD) SZA
(Not Applicable to Wipes)
(spiked with Aroclor 1242)
Surrogates
60-140 %R A
0 (TCMX and DCB)
The RPD for field duplicates should be
<40% for results >5x the RL. The difference Field Duplicates S&A
between results should be < 2x the RL when (Co-Located Samples for Wipes)
. at least one result is <5x the RL
Precision MS/MSD
RPD should be < 40% S&A
’ (Not Applicable to Wipes)
LCS/LCSD
RPD should be < 40% / A
(Wipes)
Sensitivity See Table 01-2 Reporting Limits A
Int | field audits and laborat dits.
. Use of standardized collection and nternatiield audits and faboratory audits
Representativeness . See Phase 2 RAM QAPP S&A
analytical methods ]
Sections 11.1.1 and 11.2.2
Completeness 95% See Phase 2 RAM QAPP Section 10.3.6 S&A
o . . Use of standardized SOPs
Comparability Based on accuracy and media comparison ) ) S&A
by field and analytical contractors

Notes:

Matrix: Facility Decontamination-Related Solids and Wipes
Analytical Parameter: Total PCBs as Aroclors
Concentration Level: Low to High

Method: GEHR8082/GEHR8082WI (Phase 2 RAM QAPP Revised Attachment A Appendix A4-1)

RL = Reporting Limit; R = Recovery; RPD = Relative Percent Difference

! Data Quality Indicators (a.k.a. PASRCC parameters, i.e., precision, accuracy/bias, sensitivity, representativeness, data completeness, comparability).
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Table 02-1b
Measurement Performance Criteria for the Sediment Processing Facility Decontamination-Related Samples

. . C Sample Assesses Error for
Data Quality Indicators L. QC Sample and/or activity used to assess Q ] P .
DQIs)1 Measurement Performance Criteria measurement performance Sampling (S), Analytical (A) or
( both (S&A)
The RPD for field duplicates should be
<40% for results >5x the RL. The difference Field Dublicates S8A
between results should be < 2x the RL when P
Precision at least one result is <5x the RL
The RPD for lab duplicates should be
<40% for results >5x the RL. The difference Laboratory Duplicates A
between results should be < 2x the RL when y PP
at least one result is <5x the RL
Sensitivity See Table 01-2 Reporting Limits A
Int | field audits and laborat dits.
. Use of standardized collection and nternal TIeld audits and laboratory audits
Representativeness . See Phase 2 RAM QAPP S&A
analytical methods ]
Sections 11.1.1 and 11.2.2
Completeness 95% See Phase 2 RAM QAPP Section 10.3.6 S&A
. . . Use of standardized SOPs
Comparability Based on accuracy and media comparison ! ) S&A
by field and analytical contractors

Notes:

Matrix: Facility Decontamination-Related Solids
Analytical Parameter: Percent Moisture

Concentration Level: Low to High
Method: Per Extraction SOPs (Phase 2 RAM QAPP Revised Attachment A Appendices A4-3 through A4-5)

RL = Reporting Limit; R = Recovery; RPD = Relative Percent Difference

! Data Quality Indicators (a.k.a. PASRCC parameters, i.e., precision, accuracy/bias, sensitivity, representativeness, data completeness, comparability).
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1. Purpose/ldentification of Method

1.1. This is a Standard Operating Procedure (SOP) for the extraction of wipe samples for Polychlorinated
Biphenyl (PCB) analysis using the Soxhlet extraction technique by SW-846 Method 3540C for subsequent
analysis by SW-846 Method 8082A (Aroclor Specific Analysis).

2. Summary of Method
2.1. Using metal tweezers, a wipe is placed into a Soxhlet apparatus that contains 200mL of hexane.
2.2. The samples are spiked and surrogated directly onto the wipe.
2.3. After an 18 +/- 2 hour extraction the derived solvent is concentrated..

2.4. The extract may be put through cleanup processes (see separate SOPs) and is then properly diluted and
submitted for GC analysis.

3. Scope and Application

3.1. Personnel: The policies and procedures contained in this SOP are applicable to all personnel involved in
the Soxhlet extraction of wipe samples

3.2. Parameters: See analytical method SOPs for PCB analysis.

4. Applicable Matrices

4.1. This test method is appropriate for the extraction and cleanup of wipe samples. Projects performed for
compliance with the US-EPA Toxic Substances Control Act (40 CFR 761) require Soxhlet Extraction.

Extract cleanup steps employed may vary from sample to sample, matrix to matrix. The chemist must have an

understanding of the methods and requirements of USEPA-SW- 846 "Test Methods for Solid Wastes"
Volume 1B: Lab Manual, 3rd edition. Methods 3545A and 3500C. The chemist must also be certified to
perform the procedure by an approved instructor. The chemist must have performed an acceptable
demonstration of precision and accuracy before performing this procedure without supervision.

5. Limits of Detection and Quantitation
5.1. Please see determinative method (Lab SOP S-NY-0-314) for details.

6. Interferences

6.1. Laboratory contamination can occur by the introduction of plasticizers (phthalate esters) into the samples

through the use of certain plastics. Phthalate esters respond on electron capture detectors, usually as late

eluting peaks, and can interfere in PCB quantification. Samples and extracts should not be exposed to plastics

such as gloves, tubing, coating on clamps, and pipette bulbs, etc.

7. Sample Collection, Preservation, Shipment and Storage

7.1. All wipes samples should be collected in 4 oz jars with Teflon lined lids.
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7.2. All wipes should be stored in the walk in refrigerator at 0-6°C before extraction.
7.3. For EPA Method 8082A the hold time for extraction is up to one year from date of collection.

7.4. The extracted solvents must be analyzed within 40 days of their extraction date.

8. Definitions

8.1. Definitions of terms found in this SOP are described in the Pace Analytical Services Quality Manual,
Glossary Section.

8.2. Surrogate Standard Solution: The chemical composition and chromatography of surrogates are similar
to the analytes of interest. They are usually not found in environmental samples. These compounds are
spiked into all samples, blanks, and matrix spike samples prior to extraction. Percent recoveries are
calculated for each surrogate.

8.3. Laboratory Method Blank: A laboratory derived sample consisting of a sterile gauze pad that is carried
through all extraction and cleanup steps. The laboratory method blank is used to define the level of laboratory
analyte background or other interferences that exist in the laboratory environment, the reagents, or extraction
apparatus.

8.4. Laboratory Control Sample (LCS): Also known as the Quality Control (QC) Check Standard or
Quality Control (QC) Check Sample. The LCS consists of a sterile gauze pad to which known quantities of
the method analytes are added. The LCS is extracted and cleaned up exactly like a field sample, and its
purpose is to determine whether the analysis is in control and whether the laboratory is capable of making
accurate and precise measurements.

8.5. Lab Control Sample Duplicate: An exact copy of the Lab Control Sample to further assess analyte
recovery efficiency.

8.6. Matrix Spike (MS): An aliquot of a field sample that is fortified with known quantities of the method
analytes and is carried through all the extraction and cleanup steps. Its purpose is to assess the
appropriateness of the method for the matrix by measuring the recovery of the method analytes.

8.7. Sample Matrix Spike Duplicate (MSD): An exact copy of the Matrix Spike. This is an aliquot of a
field sample which is fortified with known quantities of the method analytes and is subject to the entire
procedure. lts purpose is to assess the appropriateness of the method for the matrix by measuring the
recovery of the method analytes.

8.8. QC-Quiality Control: A set of measures for each sample within an analysis methodology to  assure
that the process is in control.

9. Equipment and Supplies (Including Computer Hardware and Software)
9.1. Water Cooled Condenser: Pyrex 45/50 #3840-MCO (or equivalent).
9.2. 250mL Round Bottom Flask: Pyrex #4100 (or equivalent).
9.3. Heating Mantle: Type "VF" laboratory heating mantle #HM0250VF1 (or equivalent).

9.4. Soxhlet Repetitive Flushing (reflux) Unit: 45/50 Pyrex. 45/50 — 24/40 joints (CG-13608-08) (or
equivalent).

9.5. Heating Mantle Controller: Glass-Col #PL3122 Minitwin (or equivalent) regulates temperature control of
the mantle.
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10.

11.

9.6. Cellulose Extraction Thimble: Advantec Thimble Filters (cat. #NO8433 x 80MM) (or equivalent).

9.7. Chiller: Pump driven water circulating cooling system cool flow #75 NESLABS Instruments, Inc. (or
equivalent).

9.8. Analytical Balance: Mettler PL-303 (or equivalent) used to determine sample mass.
9.9. Sterile Gauze Pad: Used for Blank and LCS.
9.10. Turbo Vap Evaporator: Zymark #61392/3 (or equivalent).
9.11. PowerVap Evaporator: Fluid Management Systems (or equivalent).
9.12. TurboVap Evaporator concentrator tubes: Zymark 250mL, 0.5mL endpoint.
9.13. Vials: glass, 40mL vial and 4 dram (with Polyseal sealed cap), for sample extracts.
9.14. Vial Rack: Plastic rack used to hold vials, during all phases of the extract processing.
9.15. Centrifuge: International Equipment Co., Model CL (or equivalent).
9.16. Wrist Shaker: Burrell wrist action shaker, Model 75 and 88 (or equivalent).
9.17. Pipettes: S/P Disposable Serological Borosilicate Pipettes:
9.17.1. ImL X 1/10.
9.17.2. 5mL X 1/10.
9.17.3. 10mL X 1/10.
9.17.4. Fisher Brand Borosilicate glass pipette (or equivalent).

9.18. Beakers: Assorted Pyrex: 250mL, 600mL, and 1000mL, used for liquid containment and pipette
storage.

Reagents and Standards

10.1. Sodium Sulfate: J.T.Baker, #3375-05 Anhydrous, Granular (12-60 Mesh) (or equivalent). Used for the
laboratory method blank and laboratory control sample.

10.2. Hexane: High Purity Solvent Baxter (Burdick/Jackson) #UN1208 (or equivalent).
10.3. Acetone: P/N CS011-200 Honeywell Burdick & Jackson. (or equivalent)

10.4. 1:1 Hexane/Acetone: 50%:50% by volume solvent mixture, prepared in the lab.
10.5. Spike standard solution: PCB Aroclor at 12.5ug/mL in acetone:

10.5.1. To make a 12.5ug/mL Aroclor spike: Allow the Stock Standard Solution (SOP S-NY-0-148)
warm up to room temperature. Using a gastight syringe, add 1.25mL of the Stock Standard Solution to a
100mL volumetric flask and fill with acetone. All information is recorded in the Standards logbook.

10.6. Surrogates Standards: Tetra-chloro-meta-xylene (TCMX) and Decachlorobiphenyl (DCBP)
TCMX/DCBP at 0.5/5.0ug/mL in acetone:

10.6.1. To make this standard an ampule of Custom Standard CUS-4911 (Ultra Scientific) is brought to
room temperature and shaken on a wrist action shaker for at least 30 minutes. Once the standard is room
temperature 1mL is added to 1L of acetone. All information is recorded in the Standards logbook.

Calibration and Standardization



Pace Analytical Services, Inc.
Soxhlet Extraction of Wipes 07/08/15
S-NY-0-088-rev.10 Page 6 of 11

11.1. Please see determinative method (Lab SOP S-NY-0-314) for details.

12. Procedure
12.1. Sample Preparation:

12.1.1. Throughout the entire process it should be noted that if the chemist encounters any problems or
difficulties with any samples or steps involved, all work should STOP! Any problems should be brought
to the attention of the supervisor and documented in the Laboratory Information Management System
(L1IMS).

12.1.2. Before any steps are taken, the chemist should first review the sample job folder. The chemist
should also verify the sample IDs on the bottle against the chain of custody. If there is a discrepancy on
either the sample label or the chain of custody, this should be documented in LIMS and brought to the
attention of the sample receiving supervisor.

12.2. Sample Extraction:

12.2.1. Rinse enough cellulose extraction thimbles for one per sample and QC sample with hexane.
Allow them to dry out in a 4 oz. jar in a fume hood. Label the 4 oz. jars with the sample ID.

12.2.2. Obtain enough 250mL round bottoms and Soxhlets for each sample. Inspect the glassware for
cracks or chips that will allow solvent to leak out. Add several boiling chips and approximately 200mL
of 1:1 Hexane/Acetone to each round bottom. Place a Soxhlet extractor on top of the round bottom and
label each round bottom with a sample number. Record the round bottom and Soxhlet used for each
sample in LIMS.

12.2.3. Using metal tweezers, place each sample and QC wipe directly into the Soxhlet using tweezers.
Rinse the sample jar with hexane and pour the hexane into the Soxhlet. NOTE: Rinse the tweezers
thoroughly between samples to avoid cross contamination. Use a sterile gauze pad for the method blank,
lab control spike, and lab control spike duplicate.

12.2.4. Add surrogate to all samples and spike to the appropriate QC samples. The surrogate and spike
should be added directly to the wipe sample in the soxhlet. Spiking must be done with a witness and
recorded in LIMS.

12.2.5. Using hexane, rinse the inside and the outer connecting joint of the condenser units to be used.
Turn on the chiller units that will be used to cool the condensers.

12.2.6. Place the Soxhlet extractors into heating mantles and attach the condensers. Turn on the
corresponding control units to a setting of 5.5. Double check the Soxhlet and round bottoms at this time
for cracks or chips.

12.2.7. Once the solvent begins to boil, a flushing action of 4-6 flushes per hour should be reached.
Allow the extraction to proceed for 18 hours + 2 hours (usually overnight).

12.2.8. After the extraction time has finished, turn off the heating mantles and allow the samples to cool
to room temperature. Rinse the inside of the condenser with several pipette volumes of hexane.
Disengage the Soxhlet extractor from the condenser, rinse the connecting joint into the Soxhlet, and
remove to a fume hood.

12.2.9. Tip the extractor to flush the solvent remaining in the Soxhlet into the round bottom. Using a pair of
long-handled tweezers, pull the thimble to the top of the Soxhlet and allow them to drip-dry by balancing
them on the edge of the Soxhlet. Rinse tweezers between each sample. Once the thimbles are dry, remove
them to a sheet of aluminum foil in the hood for total evaporation. When completely dry, fold them in the
foil and dispose of them.
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12.2.10. Rinse the Soxhlet with several pipette volumes of hexane and tip to drain into the round bottom.

12.2.11. Procure the same number of Turbo Tubes as there are samples. Pre-rinse turbo tubes with
hexane and allow to dry. Using an individual Turbo Tube stand, label a TurboTube with the
corresponding sample ID number and place in the holder.

12.2.12. Add a suitable amount of sodium sulfate to round bottom flask and swirl around to remove any
residual water. Pour, decanting off the sodium sulfate, the contents of the round bottom into the
TurboTube, using a pipette and hexane to rinse the last drops out of the mouth of the round bottom. Rinse
the round bottom with several pipette volumes of hexane, swirl gently, and decant into same TurboTube.
Repeat this step twice for same sample then repeat all preceding steps for all other samples.

12.2.13. All glassware must be rinsed with acetone and dried in the hood before other cleaning steps.
12.3. Solvent Reduction- TurboVap/PowerVap:

12.3.1. The TurboVap evaporator system is used in place of the Kuderna Danish (KD)-concentrator
apparatus. The TurboVap uses a heated water bath and positive pressure nitrogen flow/vortex action. The
PowerVap uses a heated aluminum block as well as positive pressure nitrogen flow/vortex action. Both
units maintain a slight equilibrium imbalance between the liquid and gaseous phase of the solvent extract,
which allows fractional reduction of the solvents without loss of higher boiling point analytes.

12.3.2. Turn the TurboVap on and allow it to heat up to 40 £ 2°C. If using the PowerVap, turn on and
allow it to heat up to 60 + 2°C.

12.3.3. As a precaution both systems regulators should be checked to assure that no residual gas pressure
remains within the system and that gas pressure regulators is off before placing samples in the apparatus.
Residual gas pressure may cause splashing and cross contamination of samples. To bleed the system of
residual gas pressure place an empty TurboTube into the water bath and close the lid. Ensure that the
nitrogen gas pressure regulator is turned off. Bleed any residual gas until the regulator output pressure
gauge reads "0" psi.

12.3.4. Rinse each tip and wipe down all surfaces of the TurboVap/Powervap with solvent. Close the lid
and turn the pressure up to blow the lines clean. Turn off the pressure and bleed the system of any
residual gas.

12.3.5. Place the TurboTubes containing the samples into the TurboVap/PowerVap and close the lid.
Begin slowly turning the pressure regulator on. Keep the gas pressure very low, until the solvent level is
decreased, to avoid splashing. Increase the gas pressure as the sample reduces maintaining uniform flow
throughout the reduction.

12.3.6. The process for solvent reduction takes approximately 30-45 minutes. Do not leave the unit
unattended as extracts may be blown to dryness and PCB loss may occur.

12.3.7. Concentrate the solvent to approximately 10.0mL. Remove the samples from the TurboVap and
place in the rack. NOTE: Not all samples will evaporate at the same rate; sample extracts containing
large amounts of petroleum or other non-volatile liquids may stop reducing before the 10.0mL point is
achieved. Samples which stop reducing should be removed as soon as possible.

12.3.8. Quantitatively transfer the sample extract with a Pasteur pipette into an appropriate volumetric
flask (25mL is the default set volume for solid extracts). Rinse the TurboTube with 3 Pasteur pipettes of
hexane, and then transfer the Hexane rinse to the volumetric. Repeat the hexane rinse two more times for
a total of three hexane rinses of the TurboTube. After the sample has been transferred, rinse the Pasteur
pipette with 0.5mL of hexane into the volumetric flask. Add hexane to bring the solvent level up to
exactly the meniscus mark on the volumetric. Stopper and invert the volumetric flask to mix. Decant the
contents into a pre-labeled 40mL vial.
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13.

14.

15.

12.3.9. All used glassware must be rinsed with tech-acetone or a "For Rinsing-Only" labeled solvent and
dried in the fume hood before being washed.

12.4. Sample Extract Cleanup:

12.4.1. Most extracts of environmental samples that are to be analyzed for PCBs by gas chromatography
with electron capture detection, contain co-extracted interfering substances which must be removed
before accurate chromatographic analysis can be performed.

12.4.2. See separate cleanup SOPs for details (S-NY-0-337, S-NY-0-338, S-NY-0-339 and S-NY-O-
340, as applicable).

12.5. Extract Screening and Dilution:

12.5.1. PCB extracts are generally screened by GC initially to determine the approximate concentration
before final analysis. Prior site history and client supplied estimates of sample concentration may be used
to determine what, if any, extract dilution is necessary. Extracts of unknown concentration are generally
screened at a 10 to 100 fold dilution.

12.5.2. The supervising chemist is responsible for determining initial screening dilutions. Extract
dilutions are prepared by transferring an aliquot of the original sample extract into a vial containing the
correct amount of "make up" volume of hexane. Dilutions must be recorded in LIMS.

12.5.3. Perform the dilution using appropriate class "A" disposable volumetric pipettes to transfer the
extract and to add the make-up volume of Hexane. Make sure that the vial is properly labeled. Cap and
invert the vial at least three times to thoroughly mix the extract with the solvent.

12.5.4. Transfer 1mL of the extract to a labeled 1.5mL GC autosampler vial. Record the sample data in
LIMS and submit with the sample extracts to the GC analyst.

Quiality Control

13.1. The extraction chemist should have completed an acceptable demonstration of precision and accuracy
before performing the method without supervision. The addition of spiking material to a sample or blank
must be witnessed by another extraction chemist and signed in the extraction logbook. All surrogates and
matrix spikes must meet acceptable QC limits.

13.2. A method blank sample, lab control sample, and lab control sample duplicate must be prepared per each
extraction batch of up to 20 samples. Spike default for LCS,and LCSD is 1.0mL of A1242 at 12.5ug/mL in
acetone. Client and/or project specifications may dictate alternate amount or Aroclor.

13.3. PCB Surrogates TCMX and DCBP are added to each sample prior to extraction to measure
extraction/cleanup efficiency. Default surrogate is: 0.5mL of 0.5ug/mL TCMX /5.0ug/mL DCBP in acetone.
Client and/or project specifications may dictate alternate amount.

Data Analysis and Calculations
14.1. Please see determinative method (Lab SOP S-NY-0-314) for details.

Data Assessment and Acceptance Criteria for Quality Control Measures
15.1. Please see determinative method (Lab SOP S-NY-0-314) for details.
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16.

17.

18.

19.

20.

21.

22.

23.

Corrective Actions for Out-of-Control Data
16.1. Please see determinative method (Lab SOP S-NY-0O-314) for details.

Contingencies for Handling Out-of-Control or Unacceptable Data
17.1. Please see determinative method (Lab SOP S-NY-0-314) for details.

Method Performance

18.1. All applicable personnel must read and understand this SOP with documentation of SOP review
maintained in their training files.

18.2. Please see determinative method (Lab SOP S-NY-0O-314) for details.

Method Modifications

19.1. Use of a drying column containing sodium sulfate to dry the extract in method 3540C differs from the
laboratory’s use of lose sodium sulfate.

19.2. Determinative method 8082A requires a matrix spike/duplicate or matrix spike/matrix spike duplicate
pair for each batch of up to 20 samples. Due to the nature of wipe samples, the laboratory does not typically
receive the additional sample volume needed to meet this requirement. Instead, a lab control sample duplicate
is extracted with every batch of up to 20 samples to allow for calculation of method precision.

Instrument/Equipment Maintenance
20.1. Not applicable to this SOP.

Troubleshooting
21.1. Not applicable to this SOP.

Safety

22.1. Polychlorinated biphenyls should be treated with extreme caution; as a class of chemical compounds
they possess both toxic and suspected carcinogenic properties. Refer to SDS for further details.

22.2. The extraction technician should have received in-house safety training and should know the location of
the first aid equipment and the emergency spill/clean-up equipment, before handling any apparatus or
equipment.

22.3. Safety glasses, a lab coat and gloves must be worn when handling glassware and samples.

Waste Management
23.1. See SOP S-NY-W-054.
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24. Pollution Prevention
24.1. See SOP S-NY-S-168.

25. References
25.1. Pace Quality Assurance Manual- most current version.

25.2. National Environmental Laboratory Accreditation Conference (NELAC), Chapter 5, “Quality Systems”-
most current version.

25.3. The NELAC Institute (TNI); Volume 1, Module 2, “Quality Systems”- most current version.

25.4. U.S. EPA SW-846 "Test Methods for Evaluating Solid Waste; Volume 1B Laboratory Manual
Physical/Chemical Methods", Office of Solid Waste and Emergency Response, Third Edition, Final Update
111, December 1996.

25.5. “Guide to Environmental Analytical Methods", Third Edition, Genium Publishing Corporation, 1996.

26. Tables, Diagrams, Flowcharts, and Validation Data
26.1. Attachment I: Flowchart for the Extraction and Clean-up of Wipes for PCB Analysis.

27. Revisions
Document Number Reason for Change Date
General: converted to new format.
Section 10: removed reagents involved in cleanup procedures.
Section 12.4: removed cleanup procedures and added references for
cleanup SOPs.
S-NY-0O-088-rev.09 Sections 25.1-25.3: added standard Pace references. 27Jan2015

Sections 9.11, 12.3.2, 12.3.5: added PowerVap system

Section 10.3: added Acetone

Sections 10.4, 12.2.2: changed to use of 1:1 Acetone/Hexane
Sections12.2.3 and 13.2: added requirement for LCSD with every
batch

Section 19.1: documented use of lose Sodium Sulfate as a modification

Section 19.2: documented use of LCSD in place of MS/DUP as a
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Attachment I: Flowchart for the Extraction and Cleanup of Wipes for PCB Analysis

Step 1: PREPARE SAMPLE
FOR EXTRACTION

v

Step 2: SET UP SOXHET
EXTRACTOR APPARATUS

v

Step 3: ADD SURROGATE
AND/OR MATRIX SPIKE

v

Step 4 EXTRACT FOR

APPROXIMATELY 18 HOURS

v

Step 5: BREAKDOWN SOXLET
EXTRACTOR APPARATUS

v

Step 6: TRANSFER SOLVENT
TO TURBOTUBES

v

Step 7: SOLVENT REDUCTION,
USING THE ZYMARK TURBOVAP
EVAPORATION UNIT

v

Step 8: TRANSFER AND SET TO
VOLUME

v

Step 9: EXTRACT CLEANUP

v

Step 10: EXTRACT DILUTION

v

Step 11: GC SCREENING &
ANALYSIS
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%R

Hg/L
COC

DQl

DQO
EDD
ELAP
EPA

FSP
GC/ECD
GE

L

LCS
LCSD
MDL
mg/kg
mg/L

mL

MS

MSD
NELAP
ng/L
NYSDEC
NYSDOH
PASRCC

PCB
PE

QA
QA/QC
QAPP
QC
RAM QAPP
RL
RPD
SOP
SPF
STARS
TAL
TAT
TCL
TOC
VTSR

Percent Recovery

micrograms per liter

Chain-of-Custody

Data Quality Indicators

Data Quality Objective

Electronic Data Deliverable

Environmental Laboratory Accreditation Program
United States Environmental Protection Agency
Field Sampling Plan

Gas Chromatograph/Electron Capture Detector
General Electric Company

liter

Laboratory Control Sample

Laboratory Control Sample Duplicate

Method Detection Limit

milligrams per kilogram

milligrams per liter

milliliter

Matrix Spike

Matrix Spike Duplicate

National Environmental Accreditation Program
nanograms per liter

New York State Department of Environmental Conservation
New York State Department of Health
Precision, Accuracy/Bias, Sensitivity, 