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Section 1. Introduction

This Porewater Sampling and Analysis Plan (SAP), prepared for the River Mile 11 East (RM11E)
Project Area, is submitted by Cargill, Inc. (Cargill); CBS Corporation; City of Portland (City);
DIL Trust; Glacier Northwest, Inc. (Glacier NW); and PacifiCorp, collectively referred to as the
RM11E Group. This SAP was prepared on behalf of the RM11E Group by Science and
Engineering for the Environment, LLC (SEE); Dalton, Olmstead and Fuglevand, Inc. (DOF); and
GSI Water Solutions, Inc. (GSI).

This SAP is part of the RM11E Supplemental Remedial Investigation and Feasibility Study
(Supplemental RI/FS). The Final Supplemental RI/FS Work Plan for RM11E (Work Plan; GSI
and DOF, 2013) provides a detailed description of the work being conducted pursuant to the
Statement of Work (SOW) contained within the Administrative Settlement Agreement and
Order on Consent (Settlement Agreement) (U.S. Environmental Protection Agency [EPA]
Region 10, CERCLA Docket No. 10-2013-0087). The RM11E investigation supplements the
Portland Harbor Superfund Site (Portland Harbor) Draft Final Remedial Investigation Report
(Draft Final RI Report; Integral et al., 2011) and the Draft Feasibility Study Report (Draft FS
Report; Anchor QEA et al., 2012) to inform selection and design of a final remedy at the RM11E
Project Area (Integral et al., 2011; Anchor QEA et al., 2012). The submission of this SAP is in
response to EPA’s communications to the RM11E Group in September 2013 requiring the
performance of a porewater investigation as part of the data gathering effort under the Work
Plan.

The RM11E Project Area is shown in Figure 1-1. The project area lies between approximately
RM 10.9 and RM 11.6 along the east bank of the Willamette River and includes Area of Potential
Concern (AOPC) 25 (from the Draft FS for Portland Harbor) and the riverbank area to the top of
the bank.

1.1 Purpose and Objectives

The purpose of the work described in this SAP is to meet a specific data need identified in
Section 2.4 of the SOW:

Porewater and Empirical Data to Inform Cap Design: Porewater quality, hydraulic gradients,
sediment texture, and other empirical data will be collected and evaluated for input into a
sediment cap isolation (advection/diffusion) model in order to inform cap design.

This SAP is for the collection of porewater and associated sediment data for the purpose of
supporting sediment cap isolation modeling, which will inform remedy selection and cap
design. The objective of this SAP is to collect data for use as input parameters into models to
support remedial selection and design for alternatives defined in the Draft FS Report. Site
remedies that may be evaluated for RM11E included Enhanced Monitored Natural Recovery
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(EMNR), engineered cap, in situ treatment, and removal®. These evaluations will be used for
both the Recontamination Assessment and the Implementability Study, as described in the
Work Plan.

1.2 Summary of Existing Sediment Data

Extensive bedded sediment, suspended sediment, and bank soil data have been collected in the
RML1I1E Project Area. As part of the Portland Harbor RI/FS process, the Lower Willamette
Group (LWG) and the City have collected and analyzed more than 60 surface sediment grab
samples in the RM11E Project Area. Several additional surface sediment samples have been
collected by shoreline property owners to support activities such as environmental permitting
and maintenance dredging at waterfront facilities. Previous sediment investigations that have
been conducted in the RM11E Project Area are described in Section 3.3 and Section 6.2.1 of the
Work Plan. Existing sediment data are included in the LIWG's Site Characterization and Risk
Assessment (SCRA) Database and the FS Sediment Database, and are discussed in the Draft
Final RI Report and Draft FS Report. New sediment data collected by the RM11E Group as part
of the Supplemental RI/FS will be documented in the forthcoming Field and Data Report, but
new data results germane to this porewater investigation have been incorporated into this SAP
where applicable.

1.3 SAP Preparation

This SAP is consistent with the approach and methodologies set forth in Appendix A (Quality
Assurance Project Plan) and Appendix C (Surface Sediment Sampling and Analysis Plan
Addendum) of the Work Plan (GSI and DOF, 2013).

The results of the Phase 1 Porewater Characterization, as described in Section 6.2.4.1 of the
Work Plan, will be presented in the Porewater Characterization Report.

1 Removal as an alternative will be evaluated both as dredging to a clean z-layer, and dredging to a
specified depth coupled with a sand cover, an engineered cap, or the addition of an amendment as part of
an engineered cap at the bottom of the dredge cut.
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Section 2. Porewater Study Design

The purpose of the porewater study is to provide additional data to inform remedy selection,
and cap design, consistent with Section 2.4 of the SOW. Polychlorinated biphenyls (PCB) in

sediments principally have defined the proposed remedial alternative footprint for RM11E in
the Draft FS Report (Anchor et al., 2012). As such, PCBs are the focus of this porewater study.

The general approach to the project involves the following key steps:

Selection of analytical tools (models) that will be used to meet project objectives.
Identification of data needs to meet the model input requirements.

Identification of sampling methods to satisfy data needs.

Ll .

Identification of sampling locations that will provide data representative of a range of
site conditions.

5. Sample collection and laboratory analysis.

Steps 1 to 4 are described in this section. Step 5 is detailed in Section 5.

2.1 Data to Inform Remedy Selection

The design of the porewater sampling program at RM11E is intended to provide measures of
the flux of PCBs within sediments, and a measure of the freely dissolved PCBs that move out of
the sediment and into the river. Selection and design of specific remedies within RM11E will
consider bulk sediment concentrations in the surface and subsurface sediments, as well as the
potential for advective and/or diffusive flux of PCBs from those sediments. The two controlling
factors to assess PCB flux are (1) site-specific partitioning constants and (2) the rate of exchange
from underlying contaminated sediments into the overlying surface sediments and to the
Willamette River.

Site-specific partitioning and rate of flux of PCBs are needed to adequately frame the models
that will inform both the Recontamination Assessment and the Implementability Study. To
define the data needed, it is first necessary to identify the models that may be used to evaluate
PCB flux including : (1) site-specific sediment to porewater partitioning constants and (2) the
rate of sediment porewater and surface water movement (flux) between sediment and overlying
surface water.

2.1.1 Remedial Design Models

The following models have been identified for use in the Recontamination Assessment and
Implementability Study: a two-carbon partitioning model to estimate the concentrations of
dissolved PCBs in porewater, and cap/amendment addition models. Each is described below.
While selection of specific models will be made as part of the Recontamination Assessment and
Implementability Study, the purpose of this SAP is to gather the data to support these models.
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1. Two-Carbon Partitioning Model for Determining Dissolved PCB Interstitial Water
Concentrations. An equilibrium partitioning model (EqP) was used in the Draft Final RI
Report to estimate flux from sediments into the overlying river water. These estimates
were based on theoretical calculations of dissolved PCBs in porewater using the bulk
sediment PCB concentration and the levels of total organic carbon (TOC).

A refinement of the EqP model, developed by EPA, is the two-carbon model (EPA,
2012a; Gschwend et al., 2011, 2013). The two-carbon partitioning model requires
measurement of PCBs in bulk sediments, PCBs in porewater, TOC, and black carbon
levels2. Collecting empirical data for these parameters through the porewater study will
allow calibration of a site-specific partitioning model. The site-specific model will allow
for a more reliable estimation of dissolved PCBs in surface and subsurface porewater
across the RM11E Project Area. The output from the two-carbon partitioning model will
be used in the Recontamination Assessment and Implementability Study to evaluate the
potential recontamination of surface sediment, monitored natural recovery, design
thickness and efficacy of a conventional cap, levels of in situ treatment (such as activated
carbon to sequester PCBs,) and the relative risks of remaining PCBs in post-dredging
residuals (Greenberg et al., 2014).

2. Cap/Amendment Addition Models. The model to evaluate conventional caps, in situ
remedy design, and efficacy for the Recontamination Assessment and Implementability
Study will be either the RECOVERY model developed by the U.S. Army Corps of
Engineers (Boyer et al., 1994; Ruiz and Gerald, 2001), or the model CAPSIM from Texas
Tech University (Lampert et al., 2012; Reible and Lampert, 2014). The RECOVERY
model is a relatively simple compartment model that principally models advective flux
by compression during cap placement and passive flux by diffusion thereafter. CAPSIM
is a more input-data-intensive model that typically is used for final design. However, it
allows for the evaluation of multiple sediment layers, active flux of contaminants from
groundwater intrusion, and a more explicit consideration of an active carbon addition.
Model selection and justification will be presented in the Recontamination Assessment
Report.

2.1.2 Inputs to the Model

Table 2-1 presents the required model parameters and their data sources for the two-carbon
partitioning model and for the two cap/amendment models under consideration. A
considerable amount of data was generated in connection with the Draft Final RI Report and the
subsequent RM11E studies (including those being conducted under the Work Plan) to develop
parameters for at least the cap/amendment models. Data that will be collected as part of this
porewater study will be considered for use in calibrating the two-carbon partitioning model.

Sediment PCB congener data, collected as part of this SAP, will allow comparison to PCB
porewater congener data and also will be used to evaluate correlations between congeners and
Aroclors measured in the RM11E Project Area. Likewise, data on the proportion of black

2EPA (2012a) defines black carbon as “A form of carbon produced by the burning of biomass and fossil
fuels that can accumulate in sediments. This form of carbon has a large affinity for hydrophobic
contaminants of concern (COC) and can substantially reduce bioaccessibility and bioavailability.”
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carbon, as a proportion of the TOC values previously reported, are lacking and will be collected
in this porewater study.

For the cap/amendment models, parameter data needs for sediment, surface water, and general
system properties (e.g., surface area being modeled, water flow through the site) can be met
with the existing information (Table 2-1). Groundwater data are being collected under the
Upland Groundwater and Bank Soil SAP (Appendix B to the Work Plan) and will be evaluated
in the Recontamination Assessment and Implementability Study. Data not currently available
include PCB partitioning and PCB porewater concentrations, both of which will be addressed
through this porewater study.

Maximum and minimum groundwater seepage (flux) rate(s) will be estimated based on a
standard approach that uses the hydraulic gradients (i) between upland wells and the
Willamette River (taking seasonal maximum and minimum gradients and diurnal tidal
variation into consideration) and an estimated range of hydraulic conductivity values (k) from
geologic samples from the shoreline wells and sediments collected in the area. A version of this
method (Lampert and Reible steady-state model, 2009) was used to evaluate capping in the
Portland Harbor FS. Seepage velocity will be calculated by multiplying gradient and hydraulic
conductivity. Mass flux will be estimated by multiplying seepage velocity by porewater
concentration.

Based on this evaluation, the data needs identified for this porewater study are:

e Concentrations of dissolved PCB congeners in porewater
¢ Concentrations of PCBs in bedded sediments as both Aroclors and congeners3
e Concentrations of TOC and black carbon in bedded sediment

e Concentrations of dissolved PCB congeners in surface water immediately above the
sediment porewater sampling locations

e Concentrations of dissolved PCB congeners in surface water immediately upstream of
the porewater sampling locations

While not a specific data need per se, estimated concentrations of dissolved PCBs based on the
EqP model used for the Draft Final RI Report will be compared to the measured PCB
concentrations in porewater based on the sum of all congeners, and then compared to the
estimates made using the calibrated two-carbon partitioning model. If advective flux is
observed, existing subsurface sediment data will be used to calculate subsurface porewater
concentrations and as model inputs for subsurface sediment concentrations.

The associated field and analytical activities to address these data needs are detailed in Section
4.

3 Bulk sediment samples will be collected as close as practicable to the porewater sampler. In discussions
with MIT it was decided that collecting a core at the time of passive sampler deployment could impact
the sediment column close to the passive sampler (leaving a hole in the bedded sediment), and thus could
compromise the porewater sampler exposure evaluation. This study will collect that sample at the time of
passive sampler retrieval.
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2.2 Sampling Methods

The RM11E porewater sampling will employ passive samplers developed at the Massachusetts
Institute of Technology (MIT). Passive samplers are capable of sorbing hydrophobic organic
compounds and have been demonstrated to be effective in quantifying PCBs in porewater at a
number of EPA sites (EPA, 2012b; Greenberg et al., 2014) ), including recent work on the Lower
Duwamish Waterway (Gschwend et al., 2013; HDR et al., 2013). Cleaned, inert sheets of
polyethylene (PE) are placed into rigid frames and a passive sampling device is pushed into the
sediment. In nature, organic carbon is the dominant sorption phase of hydrophobic organic
compounds such as PCBs (EPA, 2012). While there are many mass transfer processes that
control desorption of PCBs into porewater, and then sorption into a passive sampler, a large
body of research has demonstrated that plastic samplers such as PE act essentially as another
carbon sink, and that the PCBs will come into equilibrium between the three phases: sediment
carbon, dissolved in porewater, and in the passive sampler (Mayer et al., 2014).

If left sufficiently long in the sediment, until steady-state conditions exist, the PE will equilibrate
with the PCBs in porewater. However, for highly chlorinated PCBs, this can take months or up
to a year or longer (Tomaszewski and Luthy, 2008; Gschwend et al., 2012a; Ghosh et al., 2014).
To facilitate the use of a shorter PE exposure period, while still being able to calculate the PCB
concentration at equilibrium, performance reference compounds (PRC) will be impregnated
into the PE. These PRCs are essentially internal standards whose loss from the PE is used to
correct for the samplers' incomplete equilibration with the sediments (Fernandez et al., 2009).
For this porewater study, these PRCs will be stable isotope-labeled or deuterated forms of the
congeners with similar partitioning coefficients (log Kow) as the target congeners.

The data collection is intended to reflect remedial design conditions. Chemical isolation design
requires consideration of advective loading from subsurface sediment to surface sediment and
from surface sediment to surface water, both of which are driven in part by the groundwater
flux rate through the sediment. A controlling remedial design condition for groundwater flux is
the period when the river is at its lowest stage, such that the hydraulic head in groundwater
between the upland and the river is greatest. The low river stage for the Willamette River
normally occurs during August through November each year, and is, if practicable, the
preferred time to collect porewater data (Figure 2-1).

2.3 Porewater Sampling Program

2.3.1 Defining the Sampling Area

The sampling area is a subset of the overall RM11E Project Area and was established with
consideration of the following (Figure 2-2):

e Comprehensive Benthic Risk Area identified in Draft FS Report

e Alternative F Remedial Action Level footprint in the Draft FS Report

¢ Engineered Cap and In-Situ Treatment Areas identified in Draft FS Report
e Availability of paired Surface-Subsurface Previous Sampling Locations

e Surface and subsurface concentrations of PCBs and TOC
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Porewater inert-samples will be collected from an area with a wide range of PCB concentrations
in surface and subsurface sediment. Therefore, the results from this study will allow for the
assessment of porewater as a potential source of recontamination in other locations within the
RM11E Project Area.

2.3.1.1 Comprehensive Benthic Risk Area

The Draft FS Report identifies a near shore area of benthic concern between approximately RM
11.25 and RM 11.50. For RM11E, this is, in part defined by bioassays, but also by the EPA
guidelines for assessing benthic risk for contaminants of concern (COC). For RM11E, PCBs
represent the principal COC that defines this Comprehensive Benthic Risk Area (shown as a
hatched area in Figure 2-2). The porewater sampling area generally is contained within the
Comprehensive Benthic Risk Area for the RM11E Project Area because it represents a known
area of benthic concern.

2.3.1.2 Alternative F Remedial Action Level Footprint and Engineered Cap and In Situ Treatment
Areas

The Work Plan states that Alternative F from the Draft FS Report will be used as a conservative
footprint for the alternative analysis. Alternative F is defined by the 75 micrograms per
kilogram (ug/kg) PCB Remedial Action Level (RAL), and the Draft FS Report identified
engineered capping and in situ treatment as integrated remedial alternatives for RM11E in areas
located primarily beneath and behind the Glacier NW and Cargill docks (Figure 2-2). For the
purpose of the RM11E study, in situ treatment will be considered to be part of an engineered
capping remedy as it involves introducing sorbent amendments such as activated carbon
(AC) into contaminated sediments. Porewater data collected over a range of physical and
chemical conditions are intended to inform design and potential recontamination of both
engineered caps and in situ treatment areas. Consequently, the porewater sampling area
includes the engineered cap and in situ treatment areas shown in Figure 2-2 and is congruent
with the Comprehensive Benthic Risk Area.

2.3.1.3 Paired Surface-Subsurface Previous Sampling Locations with Elevated PCBs

To understand the nature of potential flux of PCBs from subsurface contaminated sediments, it
is beneficial to place porewater sampling stations at existing sediment sampling locations with
both surface and subsurface measurements of PCBs in sediment. Stations with elevated PCB
surface sediment concentrations are presented in Figure 2-3, and those with elevated subsurface
sediment concentrations in Figure 2-4.

Several paired surface and subsurface sediment PCB measurements are located within the
Comprehensive Benthic Risk Area, in the 75 pg/kg RAL, and in the vicinity of the Draft FS
Report-identified integrated engineered cap and in situ treatment footprints. Table 2-2 presents
sampled locations within the 75 pg/kg RAL footprint, including the physical (grain size, total
solids, TOC) characteristics and total PCB concentrations. To generate a wide range of
measured porewater data for calibrating the partitioning and cap models, these existing
sediment data were used in Section 2.3.2 to select porewater sampling stations located across a
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range of PCB sediment concentrations, TOC concentrations, and estimated porewater
concentrations4.

2.3.2 Porewater Sampling Stations

Figure 2-1 shows the proposed porewater sampling stations. Generally, the stations are
numbered from downstream to upstream (left to right in Figure 2-1) and from onshore to
offshore. The factors considered for their selection are presented in Table 2-3 and are discussed
on the basis of the grab (G) and core (C) pairings. Three stations are arrayed in a transect along
the Draft FS Report-identified integrated engineered cap/in situ treatment area (RM11E-PW002,
RM11E-PWO003, and RM11E-PW006), and in two transects extending offshore: RM11E-PW003,
RM11E-PW004, RM11E-PW005 and RM11E-PW002, RM11E-PW001. With the exception of
RM11E-PWO001, all of these data were collected in the 2009 sediment sampling event (Table 2-3).
The data for RM11E-PW001 were collected in 2007, with a re-collection of the surface sediment
sample in 2013. The bulk sediment data are of sufficient recency and quality to be used in this
study.

Sampling stations are presented in Table 2-3 and described below.

2.3.2.1 RM11E-PW001

This station is located at the paired surface/subsurface sediment sampling locations RM11E-
G079 and LWG-UG02/UC02. RM11E-PWO001 is within the Comprehensive Benthic Risk Area,
but is an area targeted for removal in the Draft FS Report. The station is represented by two
surface grab samples at approximately the same location, but at different concentrations; 5,900
ng/kg at UGO2 from the Draft FS Report, and 2,200 pg/kg at G079 from the recent
Supplemental Sediment Sampling. The TOCs are low (<0.5 percent) at both intervals, and the
corresponding PCB porewater concentrations (Cpw-s) are the highest estimated within the
RM1I1E Project Area. Subsurface PCB concentrations are non-detect. This station provides a
high total PCB value (> 2,000 pg/kg) with a low TOC, which will provide useful data for
calibration of the two-carbon partitioning model. Furthermore, it would be expected that any
flux of dissolved PCBs into the overlying water column would be solely from the surface
sediment.

2.3.2.2 RM11E-PW002

This station is located at the paired surface/subsurface sediment sampling locations RM11E-
G022/C019. RM11E-PWO002 is within the Comprehensive Benthic Risk Area and is located in an
area identified for possible in situ treatment in the Draft FS Report. While not indicated in the
Draft FS, capping may also be possible in this area. PCB concentrations in the upper 1.5 meters
are relatively low (178 to 340 pg/kg), and higher at 1.5 to 2.0 meters below mudline (bml) (6,200
ng/kg). TOC averages approximately 2 percent through the sediment column, and in the

4 Porewater concentrations were estimated in Table 2-3 (EPA, 2012a) based on total PCB concentrations,
TOC, and the same octanol-water coefficient used in the Bioaccumulation Modeling Report (Kow = 6.14)
(Windward, 2009). Individual PCB congeners that were not detected were not included in the total PCB
porewater estimation. Consistent with EPA guidance and the Draft Final RI Report, calculating EqP
porewater concentrations require a detectable PCB and > 0.2 percent TOC. Where either of those
conditions did not exist, the PCB porewater concentrations were not calculated.
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surface intervals the calculated C,w (18.3 - 36.1 nanograms/liter [ng/L]) is near the PRG for
ecological receptors (RAO7 - Table 2-4) of 14 ng/L. In the 1.5- to 2.0-meter interval, the Cp,w is
868 ng/L, and at 5 ng/L in the lowest interval. Data from this station will be used to represent
conditions where dissolved PCBs may be advecting into surface-sediment porewater from the
elevated PCBs in subsurface sediment. These data may indicate whether the higher levels of
TOC in the sediment column effectively sequester PCBs, which may be indicated by lower flux
into the overlying surface water.

2.3.2.3 RM11E-PW003

This station is located at the paired surface/subsurface sediment sampling locations RM11E-
G026/ C022. RM11E-PWO003 is within the Comprehensive Benthic Risk Area and is located in an
area identified for potential in situ treatment in the Draft FS Report. Capping may also be
possible in this location. PCB concentration levels are relatively high in the surface sediment
(1,400 ug/kg), lower in the middle section of the subsurface sediment column (30.9 to 90.5
centimeters [cm] at 370 pg/kg), and elevated in the deepest segment down to 140 cm (1,500
ng/kg). TOCs range from 1.35 to 1.91 percent; the calculated C,w is highest in the surface
interval (217 ng/L) and lower below. Data from this station will be used to represent conditions
where PCBs may be advecting into surface-sediment porewater from the elevated dissolved
PCBs in subsurface sediment.

2.3.2.4 RM11E-PW004

This station is located at the paired surface/subsurface sediment sampling locations RM11E-
G027/C023. RM11E-PW004 is within the Comprehensive Benthic Risk Area, and outside of the
Draft FS Report-designated cap or in situ treatment area. This location was selected because of
its relatively low PCB surface sediment concentration (133 pg/kg), with elevated PCB
concentrations in the subsurface sediments (650 to 3,300 pg/kg) down to approximately 3
meters bml. TOC and estimated Cpy, are low (0.46 percent and 57.2 ng/L) at the surface interval,
and are higher at depth (0.86 to 1.6 percent TOC and 105 to 802 ng/L). Data from this station
will be used to represent conditions where dissolved PCBs may be advecting into surface-
sediment porewater from the elevated PCBs in subsurface sediment. With the low TOC level in
surface sediments, flux measured in the overlying surface water may be attributable to flux
from the subsurface sediments.

2.3.2.5 RM11E-PWO005

This station is located at the paired surface/subsurface sediment sampling locations RM11E-
G028/C024. RM11E-PWO005 is outside of the Comprehensive Benthic Risk Area, but is within
the 75 ng/kg total PCB RAL in the region targeted in the Draft FS Report for removal. It has a
relatively moderate surface sediment PCB concentration (373 ng/kg) and low subsurface
contamination levels (<4 .4 ng/kg TOC is 1.4 percent in the surface sediment, but less than 0.1
percent in the lower intervals). Cpw is estimated at 49 ng/kg in the surface, but cannot be
estimated for the lower intervals. This station provides an intermediate total PCB value (less
than 500 png/kg) within the range of data needed for calibration of the two-carbon partitioning
model. Furthermore, it would be expected that any flux of dissolved PCBs into the overlying
water column would be solely from the surface sediment.

Porewater Sampling and Analysis Plan Page 9
River Mile 11 East - Portland, Oregon May 2014



2.3.2.6 RM11E-PW006

This station is located at the paired surface/subsurface sediment sampling locations RM11E-
G033 and C029. This station is within the Comprehensive Benthic Risk Area, and was identified
as a possible in situ treatment site in the Draft FS Report. It is also a potential site for capping.
PCB concentrations at the surface are 2,000 pg/kg and then are non-detect to a depth of at least
4 meters. The TOC is low (0.46 percent), and the estimated Cpy, is 908 ng/L. This station
provides a high total PCB value (> 1,000 pg/kg) with a low TOC, which will provide data for
calibration of the two-carbon partitioning model. Furthermore, it would be expected that any
flux of dissolved PCBs into the overlying water column would be solely from the surface
sediment.

2.3.2.7 RM11E-PWO007 - Upriver Reference Location

This station, will be located at the previous upstream surface sediment sampling location
RM11E-C043. This station (sediment, porewater, and surface water) may provide insight on
which PCB congeners are contributed by upstream sources. Data from this station will provide
an upriver measure of dissolved porewater PCBs in a relatively uncontaminated (non-detected
at 1.7 pg/kg) area, and also as a measure of the upriver concentrations of dissolved PCBs in the
overlying water (Figure 2-1). The in-sediment analytical data from the upstream station should
also serve a second function in defining the lower boundaries (lowest PCB congener
concentration) for the two-carbon partitioning model.

2.4 Preliminary Remediation Goals as Design Inputs

Additional inputs to the porewater study design are the remedial action objectives (RAO) and
preliminary remediation goals (PRG) that are being developed for Portland Harbor. Table 2-4
shows the PCB RAOs and PRGs applicable to this porewater study (as provided by EPA to the
LWG on March 3, 2014). To the extent practical, bulk sediment analytical reporting limits
should be below the lowest sediment PRG of 4 ng/kg, while the porewater measurements
should target a total PCB reporting limit of 0.0064 ng/L. Reporting limits are discussed further
in Section 5.
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Section 3. Project Organization

This section summarizes the organizational structure, responsibilities, and resources employed
to support this SAP, including field activities, laboratory services, data validation, data
management, and reporting.

3.1 Team Organization and Responsibilities

This SAP will be implemented by a team of consultants and subcontractors that will be retained
by DOF. DOF is the primary common consultant retained by the RM11E Group and will
contract principally with SEE and GSI to accomplish this work

3.1.1 Project Manager (PM)

Paul Fuglevand, PE (DOF), is the senior Project Manager (PM). In this role, he will provide
general oversight of the work and will be the point of contact for the RM11E Group. Paul will
work closely with SEE and GS], as discussed below, and other project staff members to ensure
that the project objectives are achieved. Principal deviations from the SAP will not be made
without prior approval from the PM.

The PM generally is responsible for the following;:

e Oversee the planning and implementation of all field sampling efforts in accordance
with this SAP.

e Coordinate with the Field Director (FD) to address any field problems and approve
deviations from this SAP.

e Communicate with the RM11E Group regarding the schedule, performance, and any
anticipated deviations from sampling and analysis activities.

3.1.2 Field Director (FD)

Tim Thompson (SEE) is the Technical Project Lead (TPL) for the porewater investigations. He
will serve as the lead scientist and FD for all sampling activities. He will report directly to the
PM and coordinate with other project staff members. The FD generally is responsible for the
following:

e Direct the planning and implementation of all field sampling efforts, including
arranging for necessary sampling equipment and overseeing the operations of vessel
subcontractors (described below).

e Mobilize for field work and direct all aspects of the sampling to ensure that the
appropriate procedures and methods are used in accordance with this SAP.

e Coordinate closely with the PM, Sampling and Analysis Coordinator (SAC), and field
staff members to address any field problems, deviations from this SAP, or emergencies
that may arise.
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¢ Function as the Field Safety Officer and ensure that the sampling activities adhere to the
Health and Safety Plan (HSP).

e Track the schedule and performance of the sampling and analysis activities according to
this SAP in direct coordination with the PM.

The FD will work closely with the PM and SAC to fulfill the listed responsibilities and may be
assisted at times by other project staff members.

3.1.3 Sampling and Analysis Coordinator (SAC)

Erin Carroll Hughes (GSI) will be the SAC and will work closely with the PM and FD. The SAC
generally is responsible for the following;:

e Coordinate with the owners of waterfront properties with active working docks, marine
operations, and vessel traffic to ensure that, to the extent possible, the consultant team’s
access to these properties will not interfere with the normal activities conducted at these
properties, and will accommodate periodic operational and security limitations resulting
from these operational activities.

¢ Receive and maintain copies of field documentation and laboratory chain-of-custody
forms.

e Assist the FD in tracking the schedule and performance of the sampling and analysis
activities according to this SAP.

e Assist with sampling efforts.
e Assist with safety operations.

e Assist with investigation-derived waste (IDW) management and ensure that it is
removed in a timely manner from properties owned and/or operated by RM11E Group
members.

The SAC may be assisted at times by the FD, PM, and other project staff members.

3.1.4 Field Support

Subcontractors anticipated to be used to support this work are listed below by work type:

¢ Ballard Marine Construction (BMC). Commercial divers from BMC will be used to: (1)
conduct an initial pre-deployment field reconnaissance of the proposed porewater
sampling locations; (2) place the porewater samplers at predetermined locations; and (3)
after approximately 60 days, retrieve the porewater samplers and take surface sediment
cores at the same locations where the samplers were retrieved.

o  Willamette Cultural Resources Associates, LTD. (Willamette CRA). David Ellis of
Willamette CRA and his team will provide cultural resource monitoring services, as
necessary, during sample processing (see Section 4.5).

3.1.5 Data Validation and Management Support

The data validation and data management subcontractors are listed below by work type:
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e Pyron Environmental, LLC. Mingta Lin of Pyron Environmental will serve as Chemical
Quality Assurance (QA) Manager responsible for laboratory coordination and oversight,
and will conduct the quality review of analytical data. The Chemical QA Manager will
be the final arbiter of any data qualifiers that may be needed to the laboratory-reported
result. A data validation report will be written for the project, and will be included in the
appendices of the final report. Mr. Lin previously worked with SEE, ALS Environmental
(ALS), and MIT on the Lower Duwamish porewater sampling program, and is familiar
with the methods, QA and quality control (QC) requirements, and the data validation
procedures for this PE sampling.

¢ Data Management (GSI). GSI will assign a Data Manager (DM) who will maintain the
project database, and will coordinate directly with the PM, FD, SAC, Chemical QA
Manager, and primary contract laboratory, as needed. Validated laboratory results will
be provided as electronic deliverables to the DM by the Chemistry QA Manager. The
DM will coordinate with the Chemistry QA Manager to determine the appropriate
database structure, verify the satisfactory electronic transfer of validated data, maintain
the integrity of the database, and oversee all data queries and reporting.

3.1.6 Senior Chemist

Dr. Philip Gschwend, along with his staff at MIT, will participate in the project as the Senior
Chemist for conducting the porewater sampling at RM11E. He will serve as an advisor for the
preparation of the passive samplers, on how to impregnate the samplers with PRCs, and aid in
the interpretation of the results. The methods being used for this project were developed by his
laboratory at MIT. He will coordinate with the primary contract laboratory, to prepare the
passive samplers, impregnate the samplers with PRCs, and aid in the interpretation of the
results. In addition, a subset of collected field sediment samples and passive samplers will be
sent to MIT as part of the project QC program as a check on the reliability and accuracy of the
analytical method. The accuracy of porewater measures in assessing PCBs is expected to be
similar to those reported by Gschwend et al. (2011).

3.1.7 Laboratory Services

ALS, of Kelso, Washington, is the primary contract laboratory and will perform chemical
analyses on the passive samplers and the sediment samples collected. Jeff Christian will serve as
the Laboratory Project Manager to oversee laboratory performance in accordance with the
QAPP Addendum (Appendix A of the Work Plan). He has served as ALS’s (formerly Columbia
Analytical Services) project manager for a number of sediment characterizations conducted by
DOF and SEE, and is familiar with the analytical objectives of this project. ALS is a certified by
the National Environmental Laboratory Accreditation Program; method certifications for the
laboratory are included in Appendix A of the Work Plan.

3.2 Regulatory Oversight

Regulatory oversight will be provided by EPA. Sean Sheldrake is the site Remedial Project
Manager (RPM) for EPA and he may be supported at times by other technical staff members
and consultants. As the lead agency for all activities related to site assessment for the Portland
Harbor RI/FS, EPA will oversee implementation of the activities associated with the RM11E
Settlement Agreement and SOW and coordinate feedback on deliverables from other agencies
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and the tribes that are overseeing the work to be performed by the RM11E Group. As noted in
Section 4.5 of this SAP, a Field Change Request form will be submitted to Sean Sheldrake via
email if sample locations need to be moved more than 10 meters from the initial target. Contact
information for these requests is:

Sean Sheldrake, Unit Diving Officer, RPM
EPA Region 10, 1200 Sixth Ave., Suite 900
Seattle, WA 98101
sheldrake.sean@epa.gov

3.3 Health and Safety

The primary hazards for the sampling event are physical hazards associated with the river
environment and working on a vessel with heavy and mobile equipment in and around
working docks and marine operations with frequent vessel traffic. Diving for sediment sample
collection also requires careful adherence to safety procedures and a diving-specific HSP
prepared by the diving contractor. The field crew will exercise sound field judgment and
practices to maintain a safe working environment during sample collection and all other field
activities. The field crew will comply with HAZWOPER regulations under 29 CFR 1910.120,
exercise due care to maintain the integrity of in-water structures, avoid interfering with marine
operations and other activities conducted at and around the working docks, and comply with
all operational and security limitations, as directed by the FD and the vessel operator.

GSI prepared a project-specific HSP (Appendix D of the Work Plan) for sediment grab
sampling. BMC prepared a diver HSP for under-dock sediment sampling. Both HSPs
incorporated EPA review comments. Those approved plans will be used as appropriate in the
development of supplemental HSPs for the Porewater SAP activities for the field staff and
divers. The HSPs for the Porewater SAP will be submitted to EPA at least 6 weeks before the
planned mobilization for porewater sampling.

As noted above, the FD will function as the Field Safety Officer during the field work and will
coordinate with the diver Field Safety Officer to determine the limits of safe practice and
operating conditions during field activities. The FD will confirm that field personnel have up-
to-date 8-hour HAZWOPER refresher safety training and medical monitoring, if required. The
FD will lead the safety meeting at the beginning of the field work and daily safety briefings each
morning before beginning field activities. The FD also will provide a safety briefing to any new
participant involved in the field activities.
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Section 4. Field Activities to Support Porewater
Sampling

This section describes the activities to support porewater sampler placement and retrieval, as
well as the collection of surface sediment samples (30 cm bml) from the porewater sampling
locations upon retrieval. As noted previously, the field methods and analyses are similar to
those employed on the Lower Duwamish Waterway in Seattle, Washington (Gschwend et al.,
2013; HDR et al., 2013). An overview of the field placement of passive samplers in the Lower
Duwamish Waterway in 2012 is posted on the EPA Region 10 Dive Unit Web site.5

4.1 Overview of the Porewater Sampling Approach

For the RM11E porewater sampling, the passive samplers will be impregnated with the PRCs at
ALS’s laboratory at Kelso, Washington, and mounted into the sampling frame just before
deployment. Each frame will have 50 x 10 cm strips of PRC-labelled PE. At each sampling
location, two passive sampling devices (PSD) will be deployed, approximately 8 inches apart.
Divers will install the samplers at the selected sampling locations, to a target depth of 30 cm
bml, leaving 20 cm of the PE extending above the mudline in the overlying surface water. The
sampler will be left to interrogate the sediment and overlying water for approximately 60 days.

At the time of retrieval, prior to removal of the sampler, a 40- x 10-cm-diameter core will be
inserted between the two PSDs at each station, and then the PSDs will be removed. Once the
PSDs are removed and secured on the support vessel, the core will be extracted. The PE frame
itself will be labeled, wrapped in foil, and stored on ice for transport. Likewise, the collected
cores will be capped and labeled in the field; both the PE and collected sediment will be
transported in separate ice-filled coolers to ALS’s laboratory at Kelso, Washington, for further
processing.

At ALS, the PE will be removed from each frame and cut initially into two sections: the
sediment (lower 30 cm) section and the surface water (upper 20 cm) section. These sections will
be further cut into 5-cm-wide longitudinal strips thereby creating and making available
replicate sediment and surface water samples representing the full depth profile available for
analysis or archiving at each station. The individual strips will be wrapped in aluminum foil,
labeled, and placed into labeled jars at ALS. For each sampling location, the PE will be extracted
and analyzed for the 209 PCB congeners, as well as the 5 PRC congeners. The PE from at least
two locations will be sent to MIT for confirmation sampling analysis.

The collected sediment cores provided to ALS will be extruded, logged, photographed, and
composited for analysis of total solids, grain size, PCB Aroclors, PCB congeners, TOC, and black
carbon (Table 4-1). Only the top 30 cm of sediment in the core tube will be collected for analysis.

5 http:/ /www.epa.gov /region10/pdf/diveteam/duwamish_passive sampling 2013.pdf
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Methods for laboratory analyses are discussed in Section 5. The remainder of this section covers
field activities.

4.2 Sample Location and Sample Designations

Sampling locations are presented in Table 2-3 and Figure 2-2. Sampling locations include six
onsite RM11E locations, and one upriver location, with one field replicate for a total of eight sets
of analyses at ALS. The number and type of chemical analyses are presented in Table 4-1. The
location and identification of each sample are presented in Table 4-2. Location identifications for
these stations are noted as RM11E-PW for “porewater” and are numbered 001 - 007 (e.g.,
RM11E-PWO007). The field replicate currently is targeted for collection at station RM11E-PW004
and as such would be designated as PW504. The field replicate station may change based on
sediment characteristics and/or physical obstructions encountered during sampling. Sample
identification number (ID) are further delineated as “PWP” for porewater sample, “PWW” for
the overlying surface water passive sample, and “PWG” for the grab sediment sample. For the
MIT confirmation samples, “b” is added to the sample designation. For example, RM11E-
PWWO0O05b is the surface water passive sample from station 5.

The specific sampling and analyses scheme is provided in Table 4-3.

4.3 Navigation and Sample Locating

This Porewater SAP incorporates by reference the Sediment Sampling SAP Addendum
(Appendix C of the Work Plan) Section 3.2 on Navigation Sampling and Station Locating.
Appendix C of the RM11E Work Plan describes the navigation equipment and procedures,
which are consistent with those previously employed for previous sediment sampling. This
includes both horizontal and vertical measures of station position. In addition, this Porewater
SAP includes a Standard Operating Procedure (SOP) for Diver-Placement and Retrieval of
Passive Samplers and Co-located Sediment Samples (Attachment 3). The FD will coordinate
safety, navigation, positioning, and communication with the divers during placement and
retrieval. A copy of the SOPs, which contain more detailed information on sample location and
positioning, will be on board the sampling vessel throughout deployment, retrieval, and
sediment sampling activities.

4.4 Field Porewater Reconnaissance Survey

A pre-deployment field reconnaissance and initial trial placement of the passive samplers was
conducted on May 2, 2014. The intent of the reconnaissance survey was to determine whether
the gravel, sand, and anthropogenic materials found during the 2009 grab sampling and coring
would either prevent effective sampler insertion or, alternatively, damage the PE during
placement and retrieval.

Prior to undertaking the reconnaissance survey, modifications to the sampler and procedures
described in the March 3, 2014, draft SAP and SOP were made. Modifications were based upon
EPA comments dated April 3, 2014, and the RM11E Group response to comments dated April
17, 2014, which was discussed with EPA in a conference call on April 22, 2014. EPA
acknowledged the RM11E Group Response to EPA Comments on April 24, 2014. These changes
included modifying the sampler size, adding of a detachable diver-operated hammer assembly
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to assist installation of the PE sampler into the substrate, and adding a removable stainless-steel
cover over the PE to protect the sampler during insertion. Those modifications were
incorporated into the Passive Sampling SOP (Attachment 3) and were implemented during the
reconnaissance survey.

The results of the reconnaissance survey are presented in Attachment 4. Placement and
retrieval of the passive samplers were tested at the three inshore stations where anthropogenic
debris was observed during the 2009 sampling: RM11E-PW002, RM11E-PW003, and RM11E-
PWO006. Successful insertion and retrieval was achieved at all three locations, with no tears or
other visible stress in the PE sheets.

The results of the reconnaissance survey indicate that these methods will be suitable for
successful deployment and retrieval of the passive samplers in the RM11E Project Area.

4.5 Field Deployment and Retrieval Methods

Field deployment and retrieval methods are documented in the Passive Sampling SOP
(Attachment 3). Those methods were developed following the SOPS developed by MIT for
passive sampler deployment (Gschwend et al., 2012b). The detailed procedures for PE sampler
deployment, retrieval, and collection of the co-located sediment sample at retrieval are covered
in Sections 6 through 9 of the Passive Sampling SOP (Attachment 3) and briefly summarized
below. The relevant portions of the Passive Sampling SOP (Attachment 3) will be reviewed at
the start of each day’s dive operations with the field and dive team.

Health and safety procedures for diving onsite were developed by BMC for the reconnaissance
survey, and followed during field deployment. Passive samplers will be pre-loaded with the
PCB PRCs at ALS following the ALS SOP for Preparing Polyethylene (PE) Passive Samplers and
PCB Congener Performance Reference Compounds Loading (Attachment 5). The FD will load
the PE into the passive sampling device at ALS, wrap each sampler individually in aluminum
foil, and bring the passive samplers to the site in an ice-filled cooler

Two passive samplers will be deployed and separately anchored at each station. This
replication is in part to ensure against the potential loss of a sampler, and to ensure adequate
sample for replication and archive. The potential for sampler loss necessitates a different
deployment and anchoring approach for the relatively protected inshore stations, versus those
stations offshore of the docks within the river. These differences are noted below, and in detail
in the Passive Sampling SOP (Attachment 3).

e For the three inshore stations (RM11E-PW002, RM11E-PW003, and RM11E-PW006), the
passive samplers will be tethered to either dock pilings or other suitable structures. Two
tether lines per sampler will be deployed.

e For the three locations that are offshore on the riverward side of the Glacier dock
(RM11E-PWO001, RM11E-PW004, and RM11E-PWO005, two anchor lines per sampler will
be deployed and attached to sediment anchors.

e For each offshore station, pingers (Benthos ALP365 Pinger) will be attached to the
samplers to assist in location and retrieval at the end of the exposure period.
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e Upstream location RM11E-PWO007 is exposed to river currents, but it is anticipated there
will be a tether point (potentially onshore) for the anchor line. If no tether point is
available, the samplers will be anchored to the sediment and equipped with a pinger for
future location.

e Buoys will not be attached to the lines to minimize any possibility of public interference
with the samplers.

At each location, the passive sampler(s) will be taken out of the ice-filled cooler, fitted into the
insertion assembly, fitted with stainless steel covers, and attached via a carabiner to a weighted
tag line. The tag line serves two purposes: (1) to provide an additional anchor to secure the
sampler frames during deployment and (2) to help locate the sampler again at the end of the
deployment period. The sampling area is an active shipping area with vessels docking regularly
at both the Glacier NW and Cargill docks. The offshore tag lines will need to be anchored using
a shore anchor, or similarly constructed anchor, driven into the sediment.

The divers will be equipped with underwater video and surface communications. To the extent
practicable, the sample location will be established by the differential global positioning system
(dGPS) on board the vessel. An anchored tag line will be dropped to the river floor at the
established station coordinates, and the diver will follow that line down to the sediments to
drive the samplers. Once on bottom, the diver will operate to minimize disturbance of the
surface sediment. The FD will view the general sample location on video, look for areas of soft
sediment and minimal debris, and coordinate the selection of the actual sampling location with
the diver. If the diver is required to move the location, the line anchor will be moved to the
actual sampling location, and a new coordinate fix will be taken.

Sample locations will be maintained within 10 meters (approximately 30 feet) of the proposed
locations in Table 4-2 and target areas with comparable sediment characteristics to satisfy the
rationale and objectives for the sample. If sample locations must be moved more than 10 meters
from the initial target, a RM11E Group representative will call and/or e-mail the EPA Remedial
Program Manager (RPM) to discuss proposed field changes. If the RPM cannot be reached, the
RM11E Group representative will call and/or e-mail the Project Manager for EPA’s oversight
contractor, CDM, to discuss proposed field changes. A Field Change Request form will be
submitted via e-mail as a followup to any sampling location changes (see Attachment 1 for an
example). Decisions to relocate samples and new sampling coordinates will be recorded in the
field logbook.

After a sampling location is confirmed, the diver will manually insert the passive sampler 30 cm
into the sediment and then remove the stainless steel PE covers. The passive sampler insertion
assembly has a built-in stop so that the sampler cannot penetrate deeper than 30 cm. Should the
diver be unable to successfully insert the sampler, it will be withdrawn and inspected. If the
stainless steel PE protective plates are still in place, the diver may proceed with a second
insertion attempt. If the protective plates are not in place the diver will inspect the PE for any
rips or tears. If the diver notes any rips or tears in the PE membrane before or during insertion,
sample deployment must be aborted and a new sampler obtained in order to proceed.

The on-board field staff will record the time of sampling, dGPS coordinates, diver observations
during placement, mudline elevation, and depth of sampler penetration into the sediment.
Upon successful insertion of the first passive sampler, a second sampler will be lowered to the
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diver. The second sampler will be inserted approximately 8 inches apart (two diver-gloved fist-
widths), parallel to the first sampler. After insertion of the samplers, the diver will secure the
tag lines to anchors, or tether the lines to fixed piling or other suitable in-water structure.

After approximately 60 days, the dive/field team will return to the sampling locations to
retrieve the passive samplers, as further described in the Passive Sampling SOP (Attachment 3).
For the inshore stations (RM11E-PW002, RM11E-PW003, and RM11E-PW006), and the upriver
station (PW007), the tag line previously secured to a piling or other tie-point will be located, and
the diver will follow the line to the samplers. For the offshore stations (RM11E-PW001, RM11E-
PWO004, and RM11E-PW005), the passive samplers will be located using a hand-held pinger
locator (Benthos DPL-275).

Before pulling out the passive sampler, the diver will measure the length of the PE exposed to
the water (i.e., the portion of the PE above the sediment surface), and report it to the FD who
will record that in the field notebook The diver will then push the sediment core sampler. Care
will be taken by the diver to ensure:

e That the core is driven between the two PE samplers approximately 2 inches (2 diver-
gloved fingers) from each sampler

¢ That the core drive is strictly vertical in order to not contact and potentially damage the
PE sheets

o That the integrity of the sediment stratigraphy for core logging at the laboratory is
preserved

The diver will communicate to the on-board field staff the approximate length of core drive,
which will be recorded in the field notebook. After driving the sediment core sampler, it will
remain in place until the diver removes and secures the passive samplers and then notifies the
support team that the passive sampler may be lifted to the surface via the tag line. Once those
are secure on the boat, the diver may withdraw the sediment sampler, placing a cap over the
bottom and top of the core tube immediately after removal from the sediment. The sediment
sampler is then secured to a tag line, and raised to the boat.

Onboard, the passive samplers will be rinsed immediately with deionized water and rubbed
with a clean Kimwipe™ to remove any adhering sediment. The general condition of the passive
sampler will be noted in the field log (e.g., intact, tears in the PE, biofouling, presence of oil), the
sample’s ID will be recorded onto the sampler sleeve, and then the entire sampler will be
wrapped in aluminum foil. The station ID will be recorded again with an indelible marker on
the aluminum foil, along with the date and time. The passive sampler then will be placed into
the ice-filled cooler for transport to ALS in Kelso, Washington, for processing and analysis.

Sediment core samples collected also will have the station ID recorded onto the sample tube;
this can be scratched directly onto the tube. The penetration depth will be again confirmed with
the diver, and the amount of material retained in the core tube will be measured and recorded
in the field log. Minimum acceptable recovery requirements will follow the SOP Section 8-10.
The core lids will then be secured with duct tape, and the sample ID, date, and time will be
written using an indelible marker onto the taped lids with an arrow indicating the direction to
the surface of the sediment. “TOP” will be written onto the taped lid indicating the sediment
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surface. These secured cores then will be placed upright into the ice-filled cooler for transport
and processing and analysis at ALS.

The samples must remain in the custody of the FD or SAC at all times during the transport to
and processing at ALS.

4.6 Post-Processing PE Samplers

All post-processing will be done by the FD and SAC at ALS” Kelso, Washington, facility. At
ALS, the sampler first will be photographed, and then the PE will be removed from the frame.
The PE surface will then be wiped and rinsed free of surface particles and coatings. This may
include a brief (<1 minute) wiping with a hexane-soaked Kimwipe® (or equivalent) to remove
oily or tarry exterior staining. If still wet, the PE surface will be blotted dry with a clean wipe.
The PE is then cut with a clean razor blade initially into two sections as shown in Table 4-3: the
sediment section (lower 30 cm) and the surface water (upper 20 cm) section. These segments
will be further cut longitudinally into widths of 5 cm by 20 or 30 cm long for the water exposure
and sediment exposures, respectively.¢ To immediately analyze the samples, the cut PE will be
placed into labeled jars. Samples to be archived will be re-wrapped into clean aluminum foil
envelopes, labeled, rolled, and then inserted into a 1-liter clean borosilicate jar. A separate label
will be affixed to the outside of the jar. The sampling labels will note the sample ID, date of
sampling, personnel processing the sample, and analyses to be run or archived. A small
quantity of laboratory-grade water will be placed into the passive sample jar to prevent
dehydration. The amount of laboratory-grade water added to the sample jar will be recorded.

4.7 Sediment Core Sample Processing

Processing of the diver-collected cores also will occur at ALS in Kelso, Washington, by the FD
and SAC. Before processing, each core tube will be measured to establish the acquisition
(recovery) as measured by the amount of material retained in the tube. The diver-noted
penetration, along with the acquisition measure, will be recorded as percent recovery on the
core log.

It is anticipated that these short cores will be able to be extruded onto a clean sheet of aluminum
foil for logging and compositing. The time, date, personnel present, sediment type, stratigraphic
features, and presence or absence of any visible contamination will be recorded in the core log
for each core. In addition, photographs of each core will be taken. Each core photograph will
include a label denoting station, time and date, and a scale (tape measure) showing depth bml.
Each core will be examined by a senior sediment scientist who is familiar with site conditions,
and those observations will be recorded in a sediment coring log.

Only the top 30 cm of the cored material will be placed into a decontaminated stainless-steel
bowl for homogenizing. Rock larger than coarse gravel (16 millimeters), large organisms, and

¢ If the mudline at the time of retrieval as measured by the diver is higher or lower than when the
sampler was installed, the analyzed sections will need to be adjusted in the laboratory. If sediment has
accreted, the section that is above the original 30 cm sediment exposure will be cut out separately and
archived, but not analyzed. Where erosion has occurred, the new section exposed to the water will be
excised and archived, and the sediment-exposed PE segment adjusted accordingly.
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pieces of debris will be removed and noted in the field logbook. The sediments will be mixed to
visible uniformity”, and subsamples from this homogenate then will be transferred into the
appropriate containers for individual analyses. The samples required and the jar size are
presented in Table 4-4.

4.8 Sample Handling, Custody, and Transport

This study will follow the handling, chain-of-custody, and transport requirements defined in
the RM11E Focused Sediment Characterization SAP (GSI, 2009) and summarized in Section 3.4
of the Sediment Sampling SAP Addendum (Appendix C of the Work Plan). Transfer of both the
passive samples and the sediment samples to ALS at Kelso, Washington, will occur after
completion of the post-processing by the FD and SAC.

4.9 Cultural Resource Monitoring

David Ellis and Matt Goodwin of Willamette CRA have been retained to oversee potential
cultural resources found in the RM11E Project Area. David has provided training to GSI field
staff to define what kinds of artifacts and deposits require examination and documentation by a
professional archaeologist. A Willamette CRA archaeologist was present during the initial
Supplemental RI/FS sampling conducted in November 2013 to inspect surface sediment grab
samples. No sensitive prehistoric or historic artifacts were found during this sampling or
previous RM11E sediment sampling conducted in this area. This archaeologist will be on-call
during logging and processing of diver-collected surface sediment samples at the laboratory. If
archaeologically sensitive prehistoric or historic artifacts are discovered at this time, the FD will
contact the archeologist and follow the procedures described in the Inadvertent Discovery Plan
(Attachment 2 of this SAP). All personnel will follow Oregon State Historic Preservation Office
guidelines for known sites and isolated finds (Oregon Revised Statute [ORS] 358.905-358.955) or
sites along scenic waterways (ORS 390.805-390.925).

7 Visible uniformity means a homogenous mixture of color, texture, density, and particle density that is
free of any clay clasts
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Section 5. Laboratory Analyses

This section: (1) describes the chemical parameters to be analyzed, (2) identifies analytical
laboratories and analytical methodologies, (3) defines data quality goals, and (4) specifies
analytical data reporting and validation requirements. Except as noted in this Porewater SAP,
all laboratory QA and QC procedures will follow those prescribed in Section 3 of the Quality
Assurance Project Plan Addendum (Attachment A) of the Work Plan. Significant deviations
from these procedures will be documented in the Porewater Characterization Report.

5.1 Chemical Analyses

The analytical approach for this sampling event corresponds to the project objectives stated in
Section 2. The analytical parameters include:

e Porewater

0 PCB congeners (including PCB PRCs) extracted from passive samplers
e Sediment

0 Total solids (TS)

0 Grain size

o TOC

0 PCB congeners

o0 PCB Aroclors

0 Black carbon

The analytical schedule for each sample location is summarized in Table 4-1 and detailed in
Table 4-3.

5.2 Porewater Samplers

The analytical methods for the passive samplers have been developed at ALS with assistance
from MIT. The analytical methods at ALS were developed generally following the MIT-
developed SOPs procedures for passive sampling listed below:

e Passive PE Sampling in Support of In Situ Remediation of Contaminated Sediments:
Standard Operating Procedure for polyethylene device (PED) Preparation (Gschwend et
al., 2012b)

e Passive PE Sampling in Support of In Situ Remediation of Contaminated Sediments:
Standard Operating Procedure for PE Analysis (Gschwend et al., 2012c)
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The ALS SOP for sampler preparation and PRC loading is substantively similar to the MIT SOP,
with modification noted for PRCs used and reporting limits as described below. ALS" SOP is
presented in Attachment 5 of this SAP. The ALS SOP for analysis of the PE by EPA Method
1668C is presented in Attachment 6 of this SAP.

Chemical analyses run on the PE sheets include the following:

¢ PRC Loading Validation: During the preparation of the passive sampling device for
field deployment and before field deployment, a single piece of the PRC-loaded PE will
be extracted for each sample location set and analyzed at ALS in Houston, Texas, to
validate initial PRC loading concentrations. Select PCB congeners in Table 5-1 will be
used as PRCs. PRC confirmation will be done by EPA Method 1668c (see below);
recovery standards employed by ALS also are listed in Table 5-1.

e PCB Congeners in the Field-Samplers: Passive samples will be extracted using
methylene chloride and run by EPA Method 1668c at ALS in Houston, Texas. This
method uses high-resolution gas chromatography/high resolution mass
spectrophotometry. Itis commonly referred to as high resolution GC/MS. Attachment 6
to this SAP is the ALS SOP for conducting PCB congener analyses by EPA Method
1668c. Samples will be cut into longitudinal strips as discussed in Section 4.6, and
analyzed as noted in Table 4-3. The anticipated method detection limit (MDL), method
reporting limit (MRL), and QC parameters for the 209 PCB congeners in PE are
presented in Table 5-2. Split samples sent to MIT will be run by high-resolution gas
chromatography/low-resolution mass spectrometry (HGRC/LRMS) (Gschwend et al.,
2012c). This method is commonly referred to as low-resolution GC/MS.

5.3 Sediment Analyses

Specific sample preparation and analytical methods for each of the analytes are summarized in
Table 5-4. These are described briefly below.

5.3.1 Conventionals

All sediment will be analyzed by ALS in Kelso, Washington, for a limited set of conventional
analytes including total solids, TOC, and grain size. The analyses of these parameters will
follow respective protocols specified in the following documents:

o EPA Test Methods for Evaluating Solid Waste (SW-846).Third Edition and Revised Update
IIA. Office of Solid Waste and Emergency Response, Washington, D.C. April 1998.

e EPA Methods for Chemical Analysis of Water and Wastes (MCAWW) EPA /600/4-79-020,
Revised March 1983.

e PSEP Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound,
Puget Sound Water Quality Authority, March 1986.
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5.3.2 PCB Aroclors and Congeners

Analyses of PCB Aroclors in sediment will be performed by ALS in Kelso, Washington, while
PCB congeners will be performed by ALS in Houston, Texas. The PCB homologues and
congeners analyses at ALS will follow the protocols below:

o EPA Method 8082A Polychlorinated Biphenyls (PCBs) by Gas Chromatography, February
2007.

e EPA Method 1668C - Chlorinated Biphenyl Congeners in Water, Soil, Sediment, Biosolids, and
Tissue by HRGC/HRMS, April 2010.

PCB congener (EPA Method 1668C) data will be evaluated and reported down to the MDL.

Samples sent to MIT will be prepared using solvent extraction with an accelerated solvent
extraction system (ASE) followed by HRGC/LRM -SIM.

5.3.3 Black Carbon

The analysis of black carbon will be performed by ALS in Phoenix, Arizona, following the
protocols below:

e Standard Operating Procedure for Sample Preparation for Black Carbon (Soot) in Sediment by
Chemothermal Oxidation Pretreatment and Combustion/ Thermoconductivity or Infrared
Detection. CAS SOP 9/20/2010. (Attachment #7 to this SAP).

5.3.4 Standard Reference Material

Standard Reference Material (SRM) analyses are required for parameters at a frequency of one
analysis per 20 samples or one analysis per preparation batch, whichever is more frequent.
Specific SRM should be used for respective type of analysis, as specified below:

¢ National Institute of Standards and Technologies 1941b for TOC
e SRM-911 for PCB Aroclors

The acceptance range for SRM recovery is 20 percent of the certified 95 percent confidence
interval. Any corrective actions necessary will be taken in accordance with recovery outliers per
the U.S. Department of Defense (DOD) Quality Systems Manual, Appendix DoD-B (DOD, 2010).

5.4 Laboratory QA/QC Procedures

Laboratory QA /QC procedures are defined in Appendix A of the Work Plan, which follows the
use of standard EPA methods and other accepted methods and standard analytical procedures
for the target analytes. Analytical methods and QC measurements and criteria will be based on
current Contract Laboratory Program and SW-846 requirements, and EPA guidance. The
parameters used to evaluate data quality are listed in Table 5-5. For sediments, the ALS MDLs
and MRLs are given in Table 5-6, with accuracy and precision control criteria listed in Table 5-7.
Finally, the data quality goals for PCB congeners in sediments are presented in Table 5-8.
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Additional laboratory methods, QA procedures, and QA/QC requirements for the sampling as
well as data validation procedures are included in the QAPP Addendum (Appendix A of the
Work Plan).

5.5 Archived Samples

Both PE samples and sediment samples for each station will be archived according to the
conditions listed in Table 4-4. Upon receipt of validated data, all archived samples will be
disposed of by ALS.
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Section 6. Data Management

Data management protocols for both field data and electronic data will be consistent with those
used throughout the Supplemental RI/FS and the previous RM11E Focused Sediment
Characterization (GSI, 2009a, 2009b, 2010a). The objective is to provide consistent, accurate, and
defensible documentation of data quality, and incorporate data management protocols used for
the Portland Harbor RI/FS (Integral, 2007), RM11E Focused Sediment Characterization, and
Downtown Portland Sediment Characterization (GSI, 2009c).

Data generated in the field will be documented and managed as described in the RM11E
Focused Sediment Characterization SAP (GSI, 2009a) and Section 7 of the Work Plan. Significant
deviations from those documents, as well as key components worthy of restatement, are
described in this section.

6.1 Field Data Management

6.1.1 Field Documentation

Field activities and observations will be documented in field logbooks during implementation
of the sampling activities. Field forms describing the sediment characteristics will be completed
for all sediment samples. Chain-of-custody forms will be maintained as part of the field records.
Examples of field data sheets and forms are provided in Attachment 1 of this SAP.

The field records will be kept in the project file as a permanent record of the sampling or field
measurement activities. All field records will be copied, scanned, and/or entered into an
electronic spreadsheet to create an electronic record for the project file. QA reviews by the FD or
SAC will check for electronic/hard copy consistencies and identify anomalous values or
erroneous entries.

6.1.2 Sample Identification

All samples will be assigned a unique ID consisting of five components that will indicate the
sampling event, type of study, type of sample, station ID, and field QC sample type (if
applicable):

e The first component is “RM11E,” identifying the data as belonging to the RM11E Project
Area.

e The second component begins with a “PW”, designating the porewater study.

e The third component will be either a “P” indicating a PE porewater exposure, a “W”
indicating a PE overlying water exposure, or a “G,” representing the diver grab surface
sediment sample type.

e This will be followed by the unique station ID. For this study, the first unique station
will be designated 0001.
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¢ The final component identifies the QC sample type. For split samples, a number of 500
will be integrated with the station number of the original sample. For equipment rinsate
blanks, a number of 900 will be integrated with the station number.

Examples of the unique sample identifiers are shown in Table 4-2 and below:
e RMI11E-PWP001: A porewater sample from Station 001.
e RMI11E-PWG502: Duplicate grab sediment sample from Station 002.

6.2 Electronic Data Management

The electronic field data will be incorporated into the project database by the DM. Management
of electronic data files is described in Section 7 of the Work Plan and data from this and the
other supplemental investigations will be managed in accordance with those guidelines.
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Section 7. Schedule and Reporting

The schedule for deliverables is presented in Table 7-1. A pre-deployment field reconnaissance
took place in conjunction with the under-dock sediment sampling on May 1 and 2, 2014. The
findings of the reconnaissance and modifications to the sampling technique have been included
in this SAP

As discussed in Section 2.2 the preferred time to collect porewater data from sediment at
RM11E is when the river is at its lowest stage, which normally occurs during August through
November each year (Figure 4-1). Based on these seasonal fluctuations, the placement of the
passive samplers currently is scheduled to occur in early August 2014 (Table 7-1). Timing of the
placement of samplers, to the extent practicable, will be timed to avoid potential periods of non-
typical sediment disturbance in the RM11E Project Area, such as dredging or dock repairs.

Passive samplers will be deployed for a period of approximately 60 days. This deployment
schedule is longer than that used previously on the Lower Duwamish Waterway, but based on
those data; Dr. Gschwend recommended a longer exposure period to allow for better
equilibration and porewater measurements for the Willamette River program. Actual
deployment and retrieval times may vary from the 60-day target based on vessel traffic
considerations at the Glacier NW and Cargill docks.

Based on an anticipated deployment in early August 2014, samplers will be retrieved in early
October 2014. Chemical analyses will take 30 days; validated data then would be expected 3
weeks after that. The draft Porewater Characterization Report will be delivered to EPA within
90 days of retrieval of the samplers.

Reporting will be consistent with that described in Section 9.4 of the Work Plan. The Porewater
Characterization Report will document field activities and analytical results from the porewater
investigation and describe any deviations from this SAP. The Porewater Characterization
Report also will include the evaluations described in Section 6.2.4 of the Work Plan for the
Phase 1 Porewater Characterization and compare the measured porewater data from this study
with (1) calculated porewater values from the two-carbon partitioning model and (2) estimated
porewater PCB concentrations using the same Equilibrium Partitioning approach used in the
Draft Final RI Report and the Draft FS Report. The capping models will be developed separately
as part of the RM11E Implementability Study.

As discussed in Section 2.1.1, porewater data and associated modeling will be used in the
Recontamination Assessment and Implementability Study to evaluate the potential
recontamination of surface sediment, monitored natural recovery, design thickness and efficacy
of a conventional cap, levels of in situ treatment (such as activated carbon to sequester mobile
PCBs), and the relative risks of remaining PCBs in post-dredging residuals. To appropriately
consider the findings of the porewater sampling program in the Recontamination Assessment
and Implementability Study, those draft reports will be submitted 60 days after submission of
the Porewater Characterization Report.
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Table 2-1. Two-Carbon EqP and Cap Model Parameters

and Data Source

Model Parameters

Data Source

Contaminant Properties

Contaminant

PCBs

Sediment-water partitioning coefficients

Porewater Study

Water Diffusivity

Porewater Study

Flux of PCBs sediment surface to overlying water

Porewater Study

Flux of subsurface PCBs to surface sediments *

Porewater Study

Estimated diffusive flux rates

Porewater Study

Contaminated Sediment

Depth of surface layer

Portland Harbor RI

Depth(s) of contaminated sediment layer(s)

RM11E Database

Surface sediment area

RM11E GIS-calculated

Subsurface sediment area(s)

RM11E GIS-calculated

Contaminant Concentrations

Surface sediment

Subsurface sediment layer(s)

RM11E Database
2012 Supplemental Data
Porewater Study Data

Fraction Organic Carbon

Surface sediment

Subsurface sediment layer(s)

RM11E Database
2012 Supplemental Data
Porewater Study Data

Fraction Black Carbon

Surface sediment

Subsurface sediment layer(s)

RM11E Database
2012 Supplemental Data
Porewater Study Data

System Properties

Suspended solids concentration in water (g/m3)

Portland Harbor RI

Sediment porosity

RM11E Recontamination
Assessment

Sediment particle density

RM11E Recontamination
Assessment

Wind speed

Portland Harbor RI

Resuspension velocity

RM11E Hydrodynamic Study

Burial velocity

RM11E Hydrodynamic Study

Settling velocity

RM11E Hydrodynamic Study

Surface Water Column

Flow through (m>/y)

Portland Harbor RI

Residence time, year

Portland Harbor RI

Project surface area

RM11E GIS-calculated

Project water depth

RM11E Bathymetric Data

Concentration of contaminant in surface water (ug/L)

Portland Harbor RI

Subsurface Water

Hydraulic Gradient

RM11E Recontamination
Assessment

Hydraulic Conductivity (by sediment layer)

RM11E Recontamination
Assessment

Effective Porosity (by sediment layer)

RM11E Recontamination
Assessment

Darcy Velocity

RM11E Recontamination
Assessment

Average Linear Groundwater Velocity

RM11E Recontamination
Assessment

Page 1 of 2
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 2-1. Two-Carbon EqP and Cap Model Parameters May 2014
and Data Source
Model Parameters Data Source
Contaminant concentration in upland groundwater wells RM11E Supplemental RI/FS
Advective flux of contaminants to surface sediments Porewater Study
Estimated advective flux rates Porewater Study
Active Cap Properties
Active Cap Layer thickness TBD
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) TBD
Active Cap consolidation depth TBD
Underlying sediment consolidation due to cap placement TBD
Porosity TBD
Particle Density TBD
Active Layer Loading kg/m“/cm TBD
Kd in active layer Porewater Study
Depth of Interest, z- from cap-water interface Porewater Study
Fraction organic carbon at depth of interest Porewater Study
Sediment/Conventional Cap Properties
Contaminant Pore Water Concentration Porewater Study
Conventional Cap layer fraction organic carbon TBD
Colloidal Organic Carbon Concentration TBD
Conventional Cap Placed thickness TBD
Conventional Cap Consolidation Depth TBD
Conventional Cap Layer Thickness TBD
Cap Materials -Granular (G) or Consolidated Silty/Clay (C) TBD
Conventional Cap Layer Porosity TBD
Conventional Cap Layer Particle Density TBD
Conventional Cap Layer Diffusion Coefficient TBD

Note:

1 If advective flux is observed, existing subsurface sediment data would be used to calculate subsurface porewater
concentrations and as model inputs for subsurface sediment concentrations.

GSI| Water Solutions, Inc. and
Page 2 of 2 Science and Engineering for
the Environment, LLC.



Porewater Sampling and Analysis Plan

River Mile 11 East

May 2014
Table 2-2. Physical Characteristics and Total PCB Concentrations of Select Sediment Samples.
Sample Location Conventionals Grain Size Total PCBs
Proposed . . Samplin Tota! Total Percent Fines s
Porgwater Sample Name Depth Class Location Sample Coordinates® Elevation | River Mile |Sample Date Intervsl (Cgm) organic solids (clay + silt) Total PCBs® | Qualifier
Location ID Name carbon
Northing Easting Start | End pct pct pct ug/kg
LW3-UG02 Surface Sediment uGo02 689302.7147 | 7643999.701 -40 11.2 1/31/2007 0 23 0.36 79.5 3.66 6000 JT
PwW001° LW3-UC02-B Subsurface Sediment uco2 689306.2653 | 7644001.036 -40 11.2 2/7/2007 30 90 0.11 79.6 0.99 2.2 uT
LW3-UC02-C Subsurface Sediment uco2 689306.2653 | 7644001.036 -40 11.2 2/7/2007 90 216 0.16 86.9 1.39 2 uT
RM11E-G022 Surface Sediment G022 689344.289 |7644176.022 -23 11.3 5/7/2009 0 21 2.03 60.8 37.5 180 JT
RM11E-C019-C Subsurface Sediment C019 689335.281 | 7644172.393 -28 11.3 5/21/2009 91.4 | 152.4 1.96 59.8 - 340 T
PW002 RM11E-C019-D Subsurface Sediment C019 689335.281 | 7644172.393 -28 11.3 5/21/2009 | 152.4 | 213.4 2.1 59.1 63.2 9000 T
RM11E-C019-B Subsurface Sediment C019 689335.281 | 7644172.393 -28 11.3 5/21/2009 305 | 914 1.92 57.8 57.1 210 T
RM11E-C019-E Subsurface Sediment Co019 689335.281 | 7644172.393 -28 11.3 5/21/2009 213 301 2.65 61 -- 75 T
RM11E-G026 Surface Sediment G026 689248.567 |7644329.234 -16 11.3 5/8/2009 0 17 1.35 56.5 33.8 1400 JT
PW003 RM11E-C022-B Subsurface Sediment C022 689257.569 | 7644334.365 -15 11.3 5/20/2009 305 | 914 1.67 66.9 -- 390 JT
RM11E-C022-C Subsurface Sediment C022 689257.569 | 7644334.365 -15 11.3 5/20/2009 91.4 140 1.91 61.6 55.4 2800 T
RM11E-G027 Surface Sediment G027 689168.259 | 7644261.375 -43 11.3 5/8/2009 0 22 0.4 67 -- 140 JT
RM11E-C023-B Subsurface Sediment c023 689165.162 | 7644265.515 -42 11.3 5/21/2009 305 | 914 0.86 74.8 9.3 4300 T
PWO004 RM11E-C023-C Subsurface Sediment C023 689165.162 | 7644265.515 -42 11.3 5/21/2009 914 | 152.4 1.17 68.1 -- 2100 T
RM11E-C023-D Subsurface Sediment c023 689165.162 | 7644265.515 -42 11.3 5/21/2009 | 152.4 | 213.4 1.62 64.9 -- 2200 JT
RM11E-C023-E Subsurface Sediment c023 689165.162 | 7644265.515 -42 11.3 5/21/2009 | 213.4 | 301 1.29 63.9 28.7 670 T
RM11E-G028 Surface Sediment G028 689072.902 | 7644163.446 -51 11.3 5/8/2009 0 28 1.4 65.3 17.8 380 JT
RM11E-C024-B Subsurface Sediment C024 689065.852 | 7644169.518 -51 11.3 5/27/2009 305 | 914 0.06 79.3 0.73 1 uT
PW005 RM11E-C024-C Subsurface Sediment c024 689065.852 | 7644169.518 -51 11.3 5/27/2009 91.4 | 152.4 0.04 79.2 -~ 8.4 T
RM11E-C024-D Subsurface Sediment C024 689065.852 | 7644169.518 -51 11.3 5/27/2009 | 152.4 | 213.4 0.06 84.9 -- 1 uT
RM11E-G033 Surface Sediment G033 689004.644 | 7644579.379 -47 11.4 5/13/2009 0 25 0.46 67.1 8.58 2000 JT
RM11E-C029-B Subsurface Sediment C029 689005.433 | 7644581.765 -22 11.4 6/23/2009 305 | 914 0.84 64.1 62.9 1.3 uT
RM11E-C029-C Subsurface Sediment C029 689005.433 | 7644581.765 -22 11.4 6/23/2009 91.4 | 152.4 0.45 69.9 - 1.3 uT
PWO006 RM11E-C029-D Subsurface Sediment C029 689005.433 | 7644581.765 -22 114 6/23/2009 | 152.4 | 213.4 0.89 65.8 -- 1.3 uT
RM11E-C029-E Subsurface Sediment C029 689005.433 | 7644581.765 -22 11.4 6/23/2009 | 213.4 | 304.8 1 67.4 -- 1.3 uT
RM11E-C029-F Subsurface Sediment C029 689005.433 | 7644581.765 -22 11.4 6/23/2009 | 304.8 | 396.2 0.45 68.4 -- 1.3 uT
RM11E-C029-G Subsurface Sediment C029 689005.433 | 7644581.765 -22 11.4 6/23/2009 | 396.2 | 436 0.26 67.5 -- 1.3 uT
-- LW3-G776 Surface Sediment G776 689693 7643560 -39 11.1 12/5/2007 0 22 0.75 66.2 14 2700 JT
-- LW3-UG01 Surface Sediment UuGO01 689712.7928 | 7643655.366 -22 11.1 2/1/2007 0 19 1.12 71.3 4.88 320 NJT
-- RM11E-C010-A (R2) [Surface Sediment C010-R2 689650.969 | 7643668.096 -50 11.1 5/22/2009 0 30 1.73 76.7 21.2 100 T
- RM11E-G006 Surface Sediment G006 689808.294 | 7643449.952 -48 11.1 5/5/2009 0 12 1.95 67 -- 230 JT
-- RM11E-G008 Surface Sediment G008 689807.121 | 7643609.54 -15 11.1 5/6/2009 0 17 3.06 44.8 32.8 35 JT
- RM11E-GO010 Surface Sediment G010 689647.586 | 7643468.155 -52 11.1 5/6/2009 0 20 0.32 83.6 -- 10 JT
-- RM11E-G013 Surface Sediment G013 689650.365 | 7643666.758 -47 11.1 6/15/2009 0 17 1.27 82.3 -- 94 JT
-- RM11E-GO76 Surface Sediment G076 689723.505 | 7643543.729 -42 111 10/31/2013 0 25 0.974 69.7 8.99 110 T
-- RM11E-C010-B Subsurface Sediment C010-R2 689650.969 | 7643668.096 -50 111 5/22/2009 305 | 914 2.25 78 -- 63 T
-- RM11E-C010-C Subsurface Sediment C010-R2 689650.969 | 7643668.096 -50 111 5/22/2009 914 | 152.4 0.17 74.8 - 11 JT
-- RM11E-C010-D Subsurface Sediment C010-R2 689650.969 | 7643668.096 -50 111 5/22/2009 | 152.4 | 169 0.05 88.1 -- 1 uT
GSI| Water Solutions, Inc. and
Science and Engineering for
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Porewater Sampling and Analysis Plan

River Mile 11 East

May 2014
Table 2-2. Physical Characteristics and Total PCB Concentrations of Select Sediment Samples.
Sample Location Conventionals Grain Size Total PCBs
Proposed . . Samplin Tota! Total |[Percent Fines s
Porgwater Sample Name Depth Class Location Sl Coordinates® Elevation | River Mile [Sample Date Intervsl (c?n) organic solids (clay + silt) Total PCBs” | Qualifier
Location ID Name carbon
Northing Easting Start | End pct pct pct ug/kg

-- LW3-G777 Surface Sediment G777 689429 7643780 -39 11.2 12/5/2007 0 21 0.17 84.1 1.68 57 JT
- RM11E-C012-A Surface Sediment Cc012 689614.395 | 7643820.979 -37 11.2 5/20/2009 0 30.5 1.35 68.3 - 98 JT
-- RM11E-GO015 Surface Sediment G015 689614.385 | 7643820.976 -36 11.2 6/16/2009 0 29 1.57 67.4 27 120 T
- RM11E-G019 Surface Sediment G019 689411.595 | 7643927.274 -44 11.2 6/16/2009 0 23 0.81 76.8 - 110 T
-- RM11E-G020 Surface Sediment G020 689313.605 | 7643838.02 -55 11.2 5/7/2009 0 27 0.2 86 - 91 JT
- RM11E-G065 Surface Sediment G065 689449.982 | 7644061.258 -12 11.2 6/18/2009 0 28 1.24 60.8 -- 170 JT
-- RM11E-C012-B Subsurface Sediment C012 689614.395 | 7643820.979 -37 11.2 5/20/2009 30.5 914 1.82 66.5 30.5 160 T
- RM11E-C012-C Subsurface Sediment Cc0o12 689614.395 | 7643820.979 -37 11.2 5/20/2009 91.4 | 152.4 0.21 88.4 - 5.7 T
-- RM11E-C012-D Subsurface Sediment C0o12 689614.395 | 7643820.979 -37 11.2 5/20/2009 152.4 | 213.4 0.07 86 - 1 uT
- RM11E-C012-E Subsurface Sediment Cc0o12 689614.395 | 7643820.979 -37 11.2 5/20/2009 213 274 0.02U 82.7 - 1.3 uT
-- LW3-G778 Surface Sediment G778 689191 7644130 -38 11.3 12/5/2007 0 22 0.4 74.8 6.01 580 T
- LW3-G779 Surface Sediment G779 688958 7644450 -41 11.3 12/5/2007 0 23 0.43 79.1 4.77 200 JT
-- LW3-GCA11E-C00 |[Surface Sediment GCAl1E 689225.7872 | 7644252.526 -22 11.3 12/6/2007 0 24 0.81 64 6.58 6600 JT
- LW3-GCRSP11E (Surface Sediment GCRSP11E | 689209.5283| 7644357.169 -12 11.3 10/18/2007 0 12 1.13 64.1 24.2 11 T
-- RM11E-G023 Surface Sediment G023 689279.58 |7644091.381 -51 11.3 5/7/2009 0 17 0.51 69.5 - 1000 JT
- RM11E-G024 Surface Sediment G024 689175.117 | 7643998.105 -52 11.3 5/7/2009 0 20 0.36 78.2 4.67 77 JT
-- RM11E-G025 Surface Sediment G025 689032.375 | 7643983.176 -52 11.3 5/8/2009 0 25 1.4 63.5 - 96 JT
- RM11E-G029 Surface Sediment G029 689157.349 | 7644476.222 -33 11.3 5/12/2009 0 19 1.18 69.4 5.95 2300 JT
-- RM11E-G030 Surface Sediment G030 689066.829 | 7644394.977 -51 11.3 5/8/2009 0 20 0.89 65.6 - 190 JT
- RM11E-G066 Surface Sediment G066 689066.88 | 7644539.042 -27 11.3 6/18/2009 0 23 0.99 68.8 18.8 350 JT
-- RM11E-G067 Surface Sediment G067 689290.948 | 7644246.88 -22 11.3 6/15/2009 0 26 0.33 71 8.31 56 T
- RM11E-G082 Surface Sediment G082 689107.134 | 7644280.414 -35.2 11.3 10/31/2013 0 20 0.626 69.3 4.81 910 T
-- RM11E-G036 Surface Sediment G036 688889.563 | 7644708.497 -23 114 6/15/2009 0 25 1.4 64.9 17.4 1300 JT
- RM11E-G037 Surface Sediment G037 688803.942 | 7644574.373 -56 114 5/13/2009 0 28 1.1 64.2 -- 110 JT
-- RM11E-G039 Surface Sediment G039 688796.273 | 7644755.595 -23 114 6/15/2009 0 28 0.61 70.5 18.8 22 JT
-- RM11E-G064 Surface Sediment G064 688687.254 | 7644823.096 -27 114 6/15/2009 0 15 0.59 85.5 - 1600 JT
-- RM11E-C033A Surface Sediment CO033A 688819.388 | 7644600.851| -53.65 114 6/4/2009 0 30.5 1.9 61.3 - 190 uT
-- RM11E-G043 Surface Sediment G043 688577.551 | 7644827.386| -48.15 114 7/26/2009 0 30 1.77 534 - 16.3 JT

Notes:

1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet.

2. "Total PCBs" reflect total PCB congener results where available, and total PCB Aroclor results where congener analysis was not conducted. Analyte group totals follow the FS data summation as described in Appendix R of the Draft FS report for the Portland Harbor (Anchor QEA et al.,

2012). Calculated totals are the sum of all detected concentrations, and non-detected results are included in the summation at one-half the method detection limit (MDL). If none of the analytes is detected for a given sample, then the highest MDL is used for the summation.

3. Sample LW3-UGO02 was collected by the Lower Willamette Group. Sample RM11E-G079 was collected in 2013 from approximately the same location. Both station results are reported here.

Acronyms:

PCB = Polychlorinated biphenyl U = The material was analyzed for, but was not detected. The associated numerical value is the sample quantitation limit.

TOC = Total Organic Carbon J = The associated numerical value is an estimated quantity.

ug/kg = micrograms per kilogram T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte).

-- No Data

20of2

GSI| Water Solutions, Inc. and
Science and Engineering for

the Environment, LLC.



Table 2-3. Location and Rationale for Porewater Sampling Locations. Stations presented from downstream to upstream.

Porewater Sampling and Analysis Plan

Proposed Previous . Total PCB Sum PCB Comprehensive In-Situ Subsurface
Porewater Sample Sample Coordinates® Previous Sample | Sample | Start Depth | End Depth Aroclors | TOC (%)| Aroclor Cy, Benthic Risk Tregtment/ Removal Total PCB
Location ID | Locations Code Date (cm) (cm) e )2 L) Area Engineered Concentration
Hg/kg (ng/L) Cap >1,000 pg/kg
UG02 | 689302.7 | 7643999.7 LW3-UG02| 1/31/2007 0 23 6000 | JT | 0.36 34171
. G079 689302.8 | 7644009.5 RM11E-G079| 10/31/2013 0 23 2300 | JT | 0.491 936.1
PW001 UC02 | 689306.3 | 7644001.0 LW3-UC02-B| 2/7/2007 30 90 22 |UT| 041 | not calculated Yes No ves No
UC02 | 689306.3 | 7644001.0 LW3-UC02-C| 2/7/2007 90 216 2 |UT| 0.16 | notcalculated
G022 689344.3 | 7644176.0 RM11E-G022| 5/7/2009 0 21 180 | JT| 2.03 183
6893353 | 7644172.4| RMI11E-C019-B| 5/21/2009 31 91 210 | T | 1.92 22.7
PW002 co1o 6893353 | 7644172.4| RMI11E-C019-C| 5/21/2009 91 152 340 | T | 1.96 36.1 No Yes No Yes
6893353 | 7644172.4| RMI11E-C019-D| 5/21/2009 152 213 9000 | T | 21 868.2
6893353 | 7644172.4| RMI11E-CO19-E| 5/21/2009 213 301 75 | T | 265 55
G026 689248.6 | 76443292 RM11E-G026| 5/8/2009 0 17 1400 | JT| 1.35 216.7
PW003 022 689257.6 | 7644334.4| RMI11E-C022-B| 5/20/2009 31 91 390 | JT| 1.67 46.7 Yes Yes No Yes
689257.6 | 7644334.4| RMI11E-C022-C| 5/20/2009 91 140 2800 | T | 1.91 164.1
G027 689168.3 | 76442614 RM11E-G027| 5/8/2009 0 22 140 |JT| 04 57.
6891652 | 7644265.5| RMI11E-C023-B| 5/21/2009 31 91 4300 | T | 0.86 801.7
PW004 023 689165.2 | 76442655] RM11E-C023-C| 5/21/2009 91 152 2100 | T | 1.17 214.3 Yes No Yes Yes
689165.2 | 76442655] RMI11E-C023-D| 5/21/2009 152 213 2200 | JT| 162 229.5
689165.2 | 76442655]| RMI11E-C023-E| 5/21/2009 213 301 670 | T | 1.29 104.9
G028 689072.9 | 7644163.4 RM11E-G028| 5/8/2009 0 28 380 |JT| 14 49.05
PWO0S C024 689065.9 | 7644169.5| RMI11E-CO24-B| 5/27/2009 31 91 10 |UT| 0.6 | not calculated No No Ves No
C024 689065.9 | 7644169.5| RM11E-C024-C| 5/27/2009 91 152 84 | T | 004 | notcalculated
C024 689065.9 | 7644169.5| RM11E-C024-D| 5/27/2009 152 213 1 _|UT| 0.06 | not calculated
G033 689004.6 | 7644579.4 RM11E-G033| 5/13/2009 0 25 2000 | JT | 0.46 908.4
C029 689005.4 | 7644581.8| RMI11E-C029-B| 6/23/2009 31 91 13 |UT| 084 1.0
C029 6890054 | 7644581.8 | RMI1E-C029-C| 6/23/2009 91 152 13 |UT| 0.45 | not calculated
PW006 C029 6890054 | 7644581.8 | RMI1E-C029-D| 6/23/2009 152 213 13 |UT| 0.9 | not calculated Yes Yes No No
C029 6890054 | 7644581.8 | RMI11E-C029-E| 6/23/2009 213 305 13 |UT| 1 | notcalculated
C029 6890054 | 7644581.8 | RMI11E-C029-F| 6/23/2009 305 396 13 |UT| 0.45 | notcalculated
C029 6890054 | 7644581.8 | RMILLE-C029-G| 6/23/2009 396 436 13 |UT| 0.26 | notcalculated
PW007 C043 687388.4 | 7645488.7 | RMI11E-C043-A| 5/19/2009 0 30 17 |UT| 6.23 | not calculated
(Reference) | Co043 687388.4 | 7645488.7| RMI1LE-C043-B| 5/19/2009 31 95 1 _|UT| 0.83 |not_calculated Proposed Upstream Reference Area
Notes:

1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet.
2. Total PCB Aroclors were calculated using the FS data summation rules as described in Appendix R of the Draft FS report for the Portland Harbor (Anchor QEA et al., 2012). Calculated totals are the sum of all detected concentrations, and non-detected results are included
in the summation at one-half the method detection limit (MDL). If none of the analytes is detected for a given sample, then the highest MDL is used for the summation.
3. EPA Guidance for calculating EqP porewater concentrations (C,,,) requires a detectable PCB and > 0.2% TOC. Where either of those conditions existed, the C,,, was not calculated
4. Only the detected Aroclor concentrations were used to estimate the C,,, for each individual congener expected to be in the RM11E sediments, and then summing those individual congener porewater concentrations.
5. Sample LW3-UG02 was collected by the Lower Willamette Group. Sample RM11E-G079 was collected in 2013 from approximately the same location. Both station results are reported here.

Acronyms:

PCB = Polychlorinated biphenyl
TOC = Total Organic Carbon
ug/kg = micrograms per kilogram
ng/L = nanogram/Liter

Page 1 of 1

U = The material was analyzed for, but was not detected. The associated numerical value is the sample quantitation limit.
J = The associated numerical value is an estimated guantity.
T = The associated numerical value was mathematically derived (e.g., from summing multiple analyte results such as Aroclors, or calculating the average of multiple results for a single analyte).

River Mile 11 East

May 2014
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Porewater Sampling and Analysis Plan
River Mile 11 East

May 2014
Table 2-4. Portland Harbor Superfund Site Preliminary
Remediation Goals (EPA Recalculation March 2014)
Preliminary Remediation Action Objectives (RAOS) Total PCBs' PRG
Sediment (ng/kg)

RAO 1 — Human Health Sediments: Reduce to acceptable levels human
health risks from exposure to contaminated sediments resulting from

incidental ingestion of and dermal contact with sediments, and comply with 370
identified ARARs.

RAO 2 — Human Health Biota Ingestion: Reduce to acceptable levels human

health risks from indirect exposures to COCs through ingestion of fish and 6

shellfish that occur via bioaccumulation pathways from sediment and/or
surface water and comply with identified ARARSs.

RAO 5 — Ecological Sediments: Reduce to acceptable levels the risks to
ecological receptors resulting from the ingestion of and direct contact with 64
contaminated sediments and comply with identified ARARs.

RAO 6 — Ecological Biota (Prey) Ingestion: Reduce to acceptable levels risks
to ecological receptors from indirect exposures through ingestion of prey to
COCs in sediments via bioaccumulation pathways from sediment and/or
surface water and comply with identified ARARS.

31

Water (Surface and Groundwater) (ng/L)

RAO 3 — Human Health Surface Water: Reduce risks from COCs in surface
water at the Site to acceptable exposure levels that are protective of human
health risks from ingestion of, inhalation of, and dermal contact with surface 0.0064
water; protect the drinking water beneficial use of the Willamette River at the
Site; and comply with identified ARARS.

RAO 4 — Human Health Groundwater: Reduce to acceptable levels human
health risks resulting from direct exposure to contaminated groundwater and 500
indirect exposure to contaminated groundwater through fish and shellfish
consumption, and comply with identified ARARS.

RAO 7 — Ecological Surface Water: Reduce risks from COCs in surface water
at the Site to acceptable exposure levels that are protective of ecological
receptors based on the ingestion of and direct contact with surface water and
comply with identified ARARS.

14

RAO 8 — Ecological Groundwater: Reduce to acceptable levels the risks to
ecological receptors resulting from the ingestion of and direct contact with
contaminated groundwater and indirect exposures through ingestion of prey
via bioaccumulation pathways from groundwater, and comply with identified
ARARS.

Notes:

1. "Total PCBs" reflect total PCB congener results where available, and total PCB Aroclor results where congener analysis
was not conducted.

Acronyms:

PCB = Polychlorinated biphenyl
ug/kg = Micrograms per kilogram
ng/L = nanogram/Liter

GSI Water Solutions, Inc. and
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Table 3-1. Project Contact Information

Porewater Sampling and Analysis Plan

River Mile 11 East
May 2014

Contact/Company

Title

E-Mail Address

Phone Number

Paul Fuglevand, DOF

Project Manager

pfuglevand@dofnw.com

425-827-4588

Tim Thompson, SEE

Technical Lead and Field Director

tthompsonseellc@gmail.com

206-418-6173

Dr. Phil Gschwend, MIT

Lead Chemist

pmgschwe@mit.edu

617 253-1638

Erin Carroll Hughes, GSI

Sampling and Analysis Coordinator

echughes@gsiws.com

503-239-8799

Mingta Lin

Data Validation

mingta_lin@comcast.net

360-867-9543

Laboratory
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Porewater Sampling and Analysis Plan

River Mile 11 East

. . May 2014
Table 4-1. Sampling Media, Number of Samples, and Analyte Groups
Number of Samples
Data Needed to Address the Associated Field and Analytical
Objectives Actions PCB PCB : q Black
Conventionals
Congeners Aroclors Carbon
Performance Reference Compound 8 B B B
Confirmation
Quantify PCB congener levels in
sediment porewater.
 Onsite porewater samples (6)
* Onsite field replicate (1) 8 - -- -
* Upriver porewater sample (1)
Quant_lfy PCB congeners in * Onsite porewater samples (6)
overlying surface water o ;
. . * Onsite field replicate (1) 8 -- -- --
immediately above porewater :
: * Upriver porewater sample (1)
sample location.
* Onsite porewater samples (6)
Bulk sediments analyses * Onsite field replicate (1) 8 8 8 8
* Upriver porewater sample (1)

Notes:

1. Conventionals = Total Solids, Total Organic Carbon, Grain Size
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Porewater Sampling and Analysis Plan
River Mile 11 East

May 2014
Table 4-2. Sample Coordinates, Location ID, and Sample ID
Location ID Grab/pore Sample Location i Sample Matrix Sample ID
Pair Northing Easting Latitude Longitude
PE Porewater RM11E-PWPO0O01
RM11E-PW001 U%%Z?Uaggz 689302.7 7643999.7 45536728 -122.678338 |PE Surface Water | RM11E-PWWO001
Sediment RM11E-PWG001
PE Porewater RM11E-PWP002
RM11E-PW002 | G022/C019 689344.3 7644176.0 45,536855 -122.677654 |PE Surface Water | RM11E-PWW002
Sediment RM11E-PWG002
PE Porewater RM11E-PWP003
RM11E-PW003 | G026/C022 689248.6 7644329.2 45.536604 -122.677047 |PE Surface Water | RM11E-PWWO003
Sediment RM11E-PWG003
PE Porewater RM11E-PWPO0O04
RM11E-PW004 | G027/C023 689168.3 7644261.4 45.536379 -122.677303 |PE Surface Water | RM11E-PWWO004
Sediment RM11E-PWG004
PE Porewater RM11E-PWPO005
RM11E-PWO005 | G028/C024 689072.9 7644163.4 45.53611 -122.677675 |PE Surface Water | RM11E-PWWO005
Sediment RM11E-PWGO005
PE Porewater RM11E-PWP006
RM11E-PWO006 | GO033/C029 689004.6 7644579.4 45,535954 -122.676045 |PE Surface Water | RM11E-PWWO006
Sediment RM11E-PWG006
PE Porewater RM11E-PWPO0Q7
RM11E-PWO007 C043 687388.4 7645488.7 45.53159 -122.672328 |PE Surface Water | RM11E-PWWO007
Sediment RM11E-PWGO007
PE Porewater RM11E-PWP504
RM11E-PW504 ¢ | G027/C023 689168.3 7644261.4 45.,536379 -122.677303 |PE Surface Water | RM11E-PWW504
Sediment RM11E-PWG504

Notes:

1. Northing and easting coordinates exist in the following coordinate system: NAD 83 Oregon State Plane North Zone, International Feet.
2. Latitude and longitude coordinates exist in the following coordinate system: “WGS 1984, decimal degrees”

3. Sample RM11E-PW504 will be a field replicate of sample RM11E-PW004. .
GSI Water Solutions, Inc. and

Science and Engineering for
the Environment, LLC.
Page 1 of 1



Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labelling

Porewater Sampling and Analysis Plan

. Original Portion of Sampler for Analysis 1 .
Location ID Grab/Core Pair Sample Method e S Analyses Laboratory Labeling
0-20 [ t RM11E-PWWO001
cm n warer PCB Congeners by EPA 1668C ALS
o~ 0-30 cm in sediment RM11E-PWP0O01
o PE Sampler 1 0-20 cm in water RM11E-PWWO001b
8 , - PCB Congeners by HRGC/LRM -SIM MIT
N 0-30 cm in sediment RM11E-PWPO001b
— o
= o 0-20 [ t . RM11E-PWWO001
g -] PE Sampler 2 cm in water Archive 2 PE subsamples ALS
a B 0-30 cm in sediment RM11E-PWP001
@
o PCB Aroclors, Black Carbon, Conventionals ALS RM11E-PWGO001
o Bulk Sediment Core Sample 0-30 cm in sediment _Q7E. ; .
Black Carbon CTO-375; Total Organic Carbon; MIT RM11E-PWG001b
PCB Congeners by HRGC/LRM -SIM
0-20 [ t RM11E-PWWO002
o cm n wazer PCB Congeners by EPA 1668C 00
o o 0-30 cm in sediment RM11E-PWP002
S O PE Sampler ,
N 0-20 cm in water . ALS RM11E-PWWO002
= N , _ Archive 2 PE subsamples
o 8 0-30 cm in sediment RM11E-PWP002
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG002
0-10cmi t RM11E-PWWO003
« om p wa gr PCB Congeners by EPA 1668C
I 0-30 cm in sediment RM11E-PWP003
S 3] PE Sampler 0-20 cm in water RM11E-PWWO003
S © _ : Archive 2 PE subsamples ALS
a N 0-30cm in sediment RM11E-PWP003
)
Bulk Sediment Core Sample  |0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals 2 RM11E-PWG003
0-20 [ t RM11E-PWWO004
cm 1h water PCB Congeners by EPA 1668C ALS
0-30 cm in sediment RM11E-PWP004
Q PE Sampler 1 0-20 cm in water RM11E-PWWO004b
< S - - PCB Congeners by HRGC/LRM -SIM (MIT) MIT
8 o 0-30 cm in sediment RM11E-PWP004b
= N 0-20 cm in water Field Replicate (PW504) RM11E-PWW504
o o PE Sampler 2 . - )
o 0-30 cm in sediment Archive 1 PE subsample ALS RM11E-PWP504
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG004
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals MIT RM11E-PWGO004b
o w 0-20 cm in water RM11E-PWW504
S S o) l<T: PE Sampler PCB Congeners by EPA 1668C
Q 8 o % 0-30 cm in sediment ALS RM11E-PWP504
= NI
o o W
O r

Bulk Sediment Core Sample

0-30 cm in sediment

PCB Aroclors, Black Carbon, Conventionals

RM11E-PWG504

Page 1 of 2
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Table 4-3. Specific Samples, Analyses, Assigned Lab and Station Labelling

Porewater Sampling and Analysis Plan

. Original Portion of Sampler for Analysis 1 .
Location ID Grab/Core Pair Sample Method e S Analyses Laboratory Labeling
0-20 [ t RM11E-PWWO005
N om ?n va gr PCB Congeners by EPA 1668C
T} o 0-30 cm in sediment RM11E-PWP005
S O PE Sampler .
5 0-20 cm in water . ALS RM11E-PWWO005
= Q : _ Archive 2 PE subsamples
o 8 0-30 cm in sediment RM11E-PWP005
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWGO005
0-10cmii t RM11E-PWWO006
2 com n wazer PCB Congeners by EPA 1668C
© ) 0-30 cm in sediment RM11E-PWP006
o O PE Sampler -
[~ ) 0-10cm in water . ALS RM11E-PWWO006
= P - - Archive 2 PE subsamples
o 8 0-30cm in sediment RM11E-PWP006
Bulk Sediment Core Sample  |0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWG006
0-10cm |r1 wat6jr PCB Congeners by EPA 1668C RM11E-PWWO0O07
~ 0-30 cm in sediment RM11E-PWP0O0O7
o Cc043 PE Sampler -
g 0-20 cm in water . ALS RM11E-PWWO007
(reference) - : Archive 2 PE subsamples
o 0-30 cm in sediment RM11E-PWP0O0O7
Bulk Sediment Core Sample 0-30 cm in sediment PCB Aroclors, Black Carbon, Conventionals RM11E-PWGO007
Notes:

1. Laboratory QA replicates are not identified on this table

2. Conventionals include total solids, total organic carbon, and grain size

Acronyms

ALS = ALS Laboratories

MIT = Massachusetts Institute of Technology

HRGC/LRM-SIM = High Resolution Gas Chromatography/Low Resolution Mass Spectrophotometry - Selected lon Monitoring. This method is commonly referred to as low resolution GC/MS.

PCB = Polychlorinated biphenyl
PE = Polyethylene
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Porewater Sampling and Analysis Plan

River Mile 11 East

May 2014

Table 4-4. Container and Preservation Requirements, Holding

Times for Samples
Container
Minimum T ()
i Description i i
Parameter Sample Size FI:resgrvatlon H_?_.Idmg
) _ ViellmE equirements ime
Container
(mL)
Sediment Conventionals
L 16-0z glass o o
Grain size 100 g or HDPE 480 4°C £ 2°C 6 months
o + o
Total Organic Carbon 30¢g 4°C£2°C 14 days
-20°C + 2°C 6 months
-] o + o
Total Black Carbon 309 8-0z glass or 240 AC+2°C 14 days
HDPE -20°C + 2°C 6 months
. 4°C £ 2° 14
Total Solids 3049 ¢ c days
-20°C + 2°C 6 months
Sediment Chemistry
Total Polychlorinated
) 4°C + 2°C 14 days
Biphenyls (PCBs) as 100 g 8-ozglass | 480 y
Aroclors
-20°C + 2°C 1 year
- - 4°C £ 2° 14
Low-Level PCBs (209 100 g 8-0z amber 240 C C days
congeners) glass -20°C £ 2°C 1 year
Passive Sampler Testing
Performance Reference
Compounds 100 mg Polyethylene
Sheet 4°C £ 2°C 1 year
Low-Level PCBs 100 m ee
(209 congeners) 9
Archive
Sediment Chemistr - 4°C £ 2°C 14d
men y 250 mL One (1) 8-0z 480 ays
Archive glass -20°C + 2°C 1 year
PE PCB Chemistry Polyethylene o o
Archive 100 mg Sheet 4°C +2°C 1 year

Notes:

1. Recommended minimum field sample sizes for one lab analysis. Actual volumes to be collected have been increased

to provide a margin of error and allow for retests.

2. HDPE - high density polyet|

hylene

3. During transport to the lab, samples will be stored on ice.

4. For every sample location, an 8-0z container is archived for any potential analysis/re-analysis deemed necessary.
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Porewater Sampling and Analysis Plan
River Mile 11 East

May 2014
Table 5-1. Range of Properties of *C-labelled PCB Congeners

Used as Performance Reference Compounds and Recovery
Standards

Labelled Congener C,\rl:ljcr;itfe; Ch?l:]r?]ir::r log Kow | log Ko l0g Kpe.w

Performance Reference Compounds

*C,,-2,4"-DiCB 2 8 5.10 4.72 4.81
13¢,,-2,4,4-TriCB 3 28 5.67 5.05 5.38
¥C,,-2,2',4,4'-TetraCB 4 47 5.85 5.23 5.62
13¢c,,-2,3,4' 5-TetraCB 4 70 6.2 5.40 5.91
*C,,-2,2',3,4,5-PentaCB 5 97 6.29 5.74 6.00
3¢,,-2,3,3',5,5'-PentaCB 5 111 6.76 5.60 6.24
¥C,,-2,2',4,4'5,5-HexaCB 6 153 6.92 6.06 6.81
13¢,,-2,2'3,3'5,5'6-HeptaCB 7 178 7.14 6.24 6.85
Recovery Standards

°C,,-2,5-DICB 2 9 5.06 4.67 4.77
13¢,,-2,2'5,5'-TetraCB 4 52 5.54 5.20 5.55
13C12-2,2’,4,5,5’-PentaCB 5 101 6.38 5.64 6.18
°C,,-2,2',3,4,4',5-HexaCB 6 138 6.86 6.19 6.82
°Cy,-2,2',3,3,4,4',5,5-OctaCB 8 194 7.80 6.96 7.15

Notes:

Log Kow (octanol-water partitioning coefficient) values from Hawker and Connell, 1988
Log Koc (organic carbon-water partitioning coefficient) values from Hansen et al., 1999
Log Kpe-w (polyethylene-water partitioning coefficient) values from Ghosh et al., 2014

GSI Water Solutions, Inc. and
Science and Engineering for
Page 1 of 1 the Environment, LLC.



Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpqrti_ng Met_ho_d Detect_ion - Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater e
Analyte CAS No. -
ML | MRL Log K Cu % Recovery|% Recover F;Sritel,\\ﬁ % Recovery
- 0 0
(ng/g PE) T (gl ’ ’ Difference
PCB 1 2051-60-7 | 0.2 0.5 4.173 1.34E-02 50-150 50-150 50 -
PCB 2 2051-61-8 | 0.01 | 0.03 4.403 3.95E-04 - - - --
PCB 3 2051-62-9| 0.2 0.5 4.403 8.90E-03 50-150 50-150 50 -
PCB 4 13029-08-8| 0.4 1 4.363 1.84E-02 50-150 50-150 50 -
PCB 5 16605-91-7( 0.03 0.1 4,733 4.62E-04 - - - -
PCB 6 25569-80-6| 0.03 0.1 4770 4.25E-04 - - - -
PCB 7 33284-50-3| 0.05 0.1 4.780 8.30E-04 - - - --
PCB 8 34883-43-7| 0.3 1 4,733 5.55E-03 - - - -
PCB 9 34883-39-1| 0.05 0.1 4773 8.43E-04 - - - --
PCB 10 33146-45-1| 0.05 0.1 4.553 1.40E-03 - - - -
PCB 11 2050-67-1| 0.3 3 4.993 2.54E-03 - - - -
PCB 12 2974-92-7| 0.08 0.3 4.933 8.75E-04 - - -- --
PCB 13 2974-90-5| 0.08 0.3 5.003 7.45E-04 - - -- --
PCB 14 34883-41-5| 0.08 0.3 4.993 7.62E-04 -- - -- --
PCB 15 2050-68-2 | 0.5 0.1 5.013 4.37E-03 50-150 50-150 50 -
PCB 16 38444-78-9| 0.1 0.3 4.873 1.34E-03 - - -- -
PCB 17 37680-66-3| 0.2 0.5 4.963 2.45E-03 -- -- - -
PCB 18 37680-65-2| 0.5 1 4.953 5.57E-03 -- -- - -
PCB 19 38444-73-4] 0.1 0.3 4.733 1.85E-03 50-150 50-150 50 --
PCB 20 38444-84-7| 0.5 1 5.283 2.48E-03 - - - -
PCB 21 55702-46-0| 0.1 0.5 5.223 7.48E-04 - - - -
PCB 22 38444-85-8| 0.2 0.5 5.293 1.15E-03 - - -- --
PCB 23 55720-44-0] 0.1 0.5 5.283 6.51E-04 - - - --
PCB 24 55702-45-9] 0.1 0.5 5.063 1.08E-03 - - -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater Calgond
Analyte CAS No. -
ML | MRL Log K Cu % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

(ng/g PE) - (ng/L) ’ ’ Difference ’
PCB 25 55712-37-3] 0.1 0.5 5.383 5.17E-04 -- -- -- --
PCB 26 38444-81-4] 0.2 0.5 5.373 8.47E-04 -- -- -- --
PCB 27 38444-76-7| 0.2 0.5 5.153 1.05E-03 -- -- -- --
PCB 28 7012-37-5] 0.5 1 5.383 1.97E-03 - -- - --
PCB 29 15862-07-4| 0.2 0.5 5.313 9.73E-04 -- -- -- -
PCB 30 35693-92-6| 0.5 1 5.153 3.52E-03 -- - -- -
PCB 31 16606-02-3| 0.4 1 5.383 1.55E-03 -- - -- -
PCB 32 38444-77-8| 0.2 0.5 5.153 1.41E-03 -- -- -- --
PCB 33 38444-86-9| 0.1 0.5 5.313 6.08E-04 -- -- -- --
PCB 34 37680-68-5| 0.2 0.5 5.373 7.41E-04 -- -- -- --
PCB 35 37680-69-6| 0.2 0.5 5.533 5.86E-04 -- -- - --
PCB 36 38444-87-0| 0.2 0.5 5.593 5.11E-04 - -- -- --
PCB 37 38444-90-5| 0.3 1 5.543 9.31E-04 50-150 50-150 50 --
PCB 38 53555-66-1| 0.2 0.5 5.473 6.73E-04 -- -- -- --
PCB 39 38444-88-1| 0.2 0.5 5.603 5.61E-04 -- - -- -
PCB 40 38444-93-8| 0.3 1 5.373 1.27E-03 -- -- -- --
PCB 41 52663-59-9| 0.3 1 5.403 1.19E-03 -- - -- -
PCB 42 36559-22-5| 0.2 0.5 5.473 5.05E-04 -- - -- -
PCB 43 70362-46-8| 0.2 1 5.463 7.75E-04 -- -- - --
PCB 44 41464-39-5| 0.5 1 5.463 1.64E-03 -- -- - --
PCB 45 70362-45-7] 0.1 0.5 5.243 7.14E-04 - -- - --
PCB 46 41464-47-5] 0.3 0.5 5.243 1.43E-03 -- -- -- --
PCB 47 2437-79-8| 0.5 1 5.563 1.30E-03 -- - -- -
PCB 48 70362-47-9| 0.2 0.5 5.493 6.43E-04 -- -- -- -
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater Calgond
Analyte CAS No. -
ML | MRL Log K Cu % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

(ng/g PE) - (ng/L) ’ ’ Difference ’
PCB 49 41464-40-8| 0.3 1 5.563 7.52E-04 -- -- -- --
PCB 50 62796-65-0| 0.2 0.5 5.343 6.81E-04 -- -- -- --
PCB 51 68194-04-7| 0.1 0.5 5.343 5.67E-04 -- -- -- --
PCB 52 35693-99-3| 0.5 1 5.553 1.33E-03 - -- - --
PCB 53 41464-41-9| 0.2 0.5 5.333 6.97E-04 -- - -- -
PCB 54 15968-05-5| 0.3 1 4.923 3.58E-03 50-150 50-150 50 -
PCB 55 74338-24-2| 0.3 1 5.823 4.51E-04 - -- -- --
PCB 56 41464-43-1| 0.3 0.5 5.823 3.76E-04 -- -- -- --
PCB 57 74472-33-6] 0.3 1 5.883 3.93E-04 -- - -- -
PCB 58 41464-49-7| 0.3 1 5.883 4.25E-04 -- -- -- --
PCB 59 74472-33-6] 0.2 0.5 5.663 3.26E-04 -- -- -- --
PCB 60 33025-41-1] 0.3 1 5.823 4.89E-04 -- -- -- --
PCB 61 33284-53-6| 0.4 1 5.753 7.51E-04 - -- -- --
PCB 62 54230-22-7] 0.2 0.5 5.603 3.74E-04 -- -- -- --
PCB 63 74472-34-7] 0.4 1 5.883 4.58E-04 -- -- -- -
PCB 64 52663-58-8| 0.2 0.5 5.663 3.80E-04 -- - -- -
PCB 65 33284-54-7] 0.5 1 5.573 1.27E-03 - -- -- --
PCB 66 32598-10-0| 0.4 1 5.913 4.89E-04 -- -- -- --
PCB 67 73575-53-8| 0.4 1 5.913 4.58E-04 -- -- - --
PCB 68 73575-52-7] 0.4 1 5.973 3.99E-04 -- -- - --
PCB 69 60233-24-1] 0.3 1 5.753 4.86E-04 - -- -- --
PCB 70 32598-11-1| 0.4 1 5.913 5.19E-04 -- -- -- --
PCB 71 41464-46-4| 0.3 1 5.693 6.08E-04 -- - -- -
PCB 72 41464-42-0| 0.4 1 5.973 4.26E-04 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater S
Analyte CAS No. -
MR | MRL Log K Cw % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

(g A5 - (ng/L) ’ ’ Difference ’
PCB 73 74338-23-1] 0.2 1 5.753 3.97E-04 - - - -
PCB 74 32690-93-0| 0.4 1 5.913 5.19E-04 - - - -
PCB 75 32598-12-2| 0.2 0.5 5.763 2.59E-04 - - - -
PCB 76 70362-48-0| 0.4 1 5.843 6.10E-04 -- -- -- --
PCB 77 32598-13-3| 0.4 1 6.073 3.59E-04 50-150 50-150 50 -
PCB 78 70362-49-1| 0.4 1 6.063 3.68E-04 - - - -
PCB 79 41464-48-6| 0.4 1 6.133 3.13E-04 - - - -
PCB 80 33284-52-5| 0.5 1 6.193 2.89E-04 - - - -
PCB 81 70362-50-4| 0.5 1 6.073 3.80E-04 50-150 50-150 50 -
PCB 82 52663-62-4] 0.3 1 5.913 3.97E-04 - - - -
PCB 83 60145-20-2| 0.6 1 5.973 5.85E-04 - - - -
PCB 84 52663-60-2| 0.3 1 5.753 5.30E-04 -- -- -- --
PCB 85 65510-45-4| 0.3 0.5 6.013 2.43E-04 -- -- -- --
PCB 86 55312-69-1| 0.4 1 5.943 4.28E-04 -- -- -- --
PCB 87 38380-02-8| 0.4 1 6.003 3.72E-04 -- -- -- --
PCB 88 55215-17-3| 0.3 1 5.783 4.94E-04 -- -- -- --
PCB 89 73575-57-2] 0.5 1 5.783 7.83E-04 - - - -
PCB 90 68194-07-0| 0.6 3 6.073 5.07E-04 - - - -
PCB 91 68194-05-8| 0.3 1 5.843 4.31E-04 - - - -
PCB 92 52663-61-3| 0.3 1 6.063 2.59E-04 - - - -
PCB 93 73575-56-1| 0.6 1 5.753 9.71E-04 -- -- -- --
PCB 94 73575-55-0| 0.3 1 5.843 4.31E-04 -- -- -- --
PCB 95 38379-99-6| 0.6 1 5.843 7.90E-04 - - - -
PCB 96 73575-54-9] 0.5 1 5.423 1.98E-03 - - - -
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater Compound
Analyte CAS No. -
MR | MRL Log K Cw % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

e 22 - (ng/L) ’ ’ Difference ’
PCB 97 41464-51-1| 0.4 1 6.003 3.72E-04 - -- -- -
PCB 98 60233-25-2| 0.6 1 5.843 7.90E-04 - -- -- -
PCB 99 38380-01-7| 0.6 1 6.103 4.34E-04 - -- -- -
PCB 100 39485-83-1| 0.6 1 5.943 6.27E-04 -- -- - -
PCB 101 37680-73-2| 0.6 3 6.093 4.84E-04 - - - -
PCB 102 68194-06-9| 0.6 1 5.873 7.37E-04 - - - -
PCB 103 60145-21-3| 0.6 1 5.933 6.71E-04 - - - -
PCB 104 56558-16-8| 0.6 1 5.523 1.72E-03 50-150 50-150 50 -
PCB 105 32598-14-4| 0.3 0.5 6.363 1.19E-04 50-150 50-150 50 -
PCB 106 70424-69-0| 0.4 1 6.353 1.55E-04 - -- -- -
PCB 107 70424-68-9| 0.3 0.5 6.423 9.44E-05 - -- -- -
PCB 108 70362-41-3| 0.7 3 6.423 2.55E-04 -- - - -
PCB 109 74472-35-8| 0.4 1 6.193 2.40E-04 - - -- --
PCB 110 38380-03-9| 0.6 3 6.193 3.85E-04 - - - --
PCB 111 39635-32-0| 0.6 3 6.473 2.02E-04 -- -- -- --
PCB 112 74472-36-9| 0.6 3 6.163 4.29E-04 -- -- -- --
PCB 113 68194-10-5| 0.6 3 6.253 3.35E-04 -- -- -- --
PCB 114 74472-37-0] 0.3 1 6.363 1.30E-04 50-150 50-150 50 --
PCB 115 74472-38-1] 0.6 3 6.203 3.76E-04 - - - --
PCB 116 18259-05-7| 0.3 0.5 6.043 2.26E-04 - -- -- -
PCB 117 68194-11-6| 0.3 0.5 6.173 1.68E-04 -- -- - -
PCB 118 31508-00-6| 0.5 1 6.453 1.67E-04 50-150 50-150 50 --
PCB 119 56558-17-9| 0.4 1 6.293 1.91E-04 - -- -- -
PCB 120 68194-12-7| 0.4 1 6.503 1.18E-04 - - -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater S
Analyte CAS No. -
MR | MRL Log K Cw % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

(g A5 - (ng/L) ’ ’ Difference ’
PCB 121 56558-18-0| 0.5 1 6.353 2.33E-04 - - - -
PCB 122 76842-07-4] 0.3 1 6.353 1.33E-04 - - - -
PCB 123 65510-44-3| 0.4 1 6.453 1.32E-04 50-150 50-150 50 -
PCB 124 70424-70-3] 0.7 3 6.443 2.43E-04 -- -- -- --
PCB 125 74472-39-2] 0.4 1 6.223 2.24E-04 -- -- -- --
PCB 126 57465-28-8| 0.4 1 6.603 8.73E-05 50-150 50-150 50 --
PCB 127 39635-33-1| 0.7 3 6.663 1.52E-04 - - - -
PCB 128 38380-07-3| 0.3 1 6.453 1.06E-04 - - - -
PCB 129 55215-18-4] 0.5 1 6.443 1.89E-04 -- -- -- --
PCB 130 52663-66-8| 0.4 1 6.513 1.07E-04 - - - -
PCB 131 61798-70-7| 0.3 1 6.293 1.53E-04 - - - -
PCB 132 38380-05-1| 0.3 1 6.293 1.53E-04 -- -- -- --
PCB 133 35694-04-3| 0.4 1 6.573 1.14E-04 -- -- -- --
PCB 134 52704-70-8| 0.3 1 6.263 1.77E-04 -- -- -- --
PCB 135 52744-13-5| 0.3 1 6.353 1.22E-04 -- -- -- --
PCB 136 38411-22-2| 0.2 0.5 5.933 2.63E-04 -- -- -- --
PCB 137 35694-06-5| 0.8 3 6.543 2.15E-04 -- -- -- --
PCB 138 35065-28-2| 0.5 1 6.543 1.50E-04 -- -- -- --
PCB 139 56030-56-9| 0.5 1 6.383 2.07E-04 - - - -
PCB 140 59291-64-4] 0.5 1 6.383 2.07E-04 - - - -
PCB 141 52712-04-6] 0.2 0.5 6.533 6.59E-05 - - - -
PCB 142 41411-61-4| 0.8 3 6.223 4.64E-04 - - - -
PCB 143 68194-15-0| 0.3 1 6.313 1.58E-04 - -- - --
PCB 144 68194-14-9| 0.4 1 6.383 1.76E-04 -- -- -- --
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater Compound
Analyte CAS No. -
MR | MRL Log K Cw % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

e 22 - (ng/L) ’ ’ Difference ’
PCB 145 74472-40-5| 0.8 3 5.963 8.71E-04 - -- -- -
PCB 146 51908-16-8| 0.5 1 6.603 1.12E-04 - -- -- -
PCB 147 68194-13-8| 0.5 1 6.353 2.00E-04 - -- -- -
PCB 148 74472-41-6] 0.8 3 6.443 2.88E-04 - - - -
PCB 149 38380-04-0| 0.5 1 6.383 1.86E-04 - - - --
PCB 150 68194-08-1| 0.8 3 6.033 7.65E-04 - - - --
PCB 151 52663-63-5| 0.3 1 6.353 1.22E-04 -- -- -- --
PCB 152 68194-09-2| 0.6 3 5.933 7.00E-04 -- -- -- --
PCB 153 35065-27-1| 0.3 1 6.633 7.57E-05 - -- -- --
PCB 154 60145-22-4] 0.3 1 6.473 9.25E-05 - -- -- -
PCB 155 33979-03-2] 0.9 3 6.123 6.40E-04 50-150 50-150 50 -
PCB 156 38380-08-4| 0.3 1 6.893 4.16E-05 50-150 50-150 50 -
PCB 157 69782-90-7| 0.3 1 6.893 4.16E-05 50-150 50-150 50 -
PCB 158 74472-42-7] 0.3 0.5 6.733 4.62E-05 - - - --
PCB 159 39635-35-3| 0.9 3 6.953 9.75E-05 - - -- --
PCB 160 41411-62-5| 0.5 1 6.643 1.19E-04 - - - -
PCB 161 74472-43-8] 0.9 3 6.793 1.41E-04 - - - -
PCB 162 39635-34-2| 0.9 3 6.953 9.75E-05 - - -- --
PCB 163 74472-44-9] 0.5 1 6.703 1.04E-04 - - - -
PCB 164 74472-45-01 0.4 3 6.733 6.47E-05 - -- -- -
PCB 165 74472-46-1] 0.9 3 6.763 1.55E-04 - - - -
PCB 166 41411-63-6| 0.3 1 6.643 6.83E-05 - - -- --
PCB 167 52663-72-6| 0.3 1 6.983 2.86E-05 50-150 50-150 50 -
PCB 168 59291-65-5| 0.3 1 6.823 4.89E-05 - - - --

Page 7 of 10

May 2014

GSI Water Solutions, Inc. and
Science and Engineering for
the Environment, LLC.



Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater S
Analyte CAS No. -
MR | MRL Log K Cw % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

(g A5 - (ng/L) ’ ’ Difference ’
PCB 169 32774-16-6] 0.4 1 7.133 2.94E-05 50-150 50-150 50 -
PCB 170 35065-30-6] 0.4 1 6.983 4.16E-05 - - - -
PCB 171 52663-71-5|] 0.9 3 6.823 1.39E-04 - - - -
PCB 172 52663-74-8| 1.0 3 7.043 8.60E-05 -- -- -- --
PCB 173 68194-16-1| 0.9 3 6.733 1.71E-04 -- -- -- --
PCB 174 38411-25-5| 0.5 1 6.823 7.14E-05 - - - --
PCB 175 40186-70-7| 1 3 6.883 1.24E-04 -- -- -- --
PCB 176 52663-65-7| 1 3 6.473 3.28E-04 - - - -
PCB 177 52663-70-4] 0.4 1 6.793 5.64E-05 - - - -
PCB 178 52663-67-9| 0.6 1 6.853 7.72E-05 - - - -
PCB 179 52663-64-6| 0.6 1 6.443 2.07E-04 - - - -
PCB 180 35065-29-3| 0.4 1 7.073 2.96E-05 -- -- -- --
PCB 181 74472-47-2] 1 3 6.823 1.50E-04 - -- -- -
PCB 182 60145-23-5| 1 3 6.913 1.22E-04 -- -- -- --
PCB 183 52663-69-1| 1 3 6.913 1.22E-04 -- -- -- --
PCB 184 74472-48-3] 1 3 6.563 2.74E-04 -- -- -- --
PCB 185 52712-05-7] 1 3 6.823 1.50E-04 -- -- -- --
PCB 186 74472-49-4] 1 3 6.403 4.05E-04 -- -- -- --
PCB 187 52663-68-0] 0.5 1 6.883 6.22E-05 - - - -
PCB 188 74487-85-7| 0.6 1 6.533 1.69E-04 50-150 50-150 50 -
PCB 189 39635-31-9| 0.5 1 7.423 1.70E-05 50-150 50-150 50 --
PCB 190 41411-64-7| 0.6 1 7.173 3.86E-05 - - - -
PCB 191 74472-50-71 1 3 7.263 5.73E-05 - - - -
PCB 192 74472-51-8] 1 3 7.233 6.14E-05 - - - -
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

May 2014

Rgpgrti_ng Met_ho_d Detect_ion . Labeled
Limits in Limit (MDL) in LCS MS/MSD Precision
Polyethylene Porewater S
Analyte CAS No. -
MR | MRL Log K Cw % Recovery|% Recover F;Sritel,\\ﬁ % Recover
- 0 0 0

(g A5 - (ng/L) ’ ’ Difference ’
PCB 193 69782-91-8| 0.4 1 7.233 2.05E-05 - - - -
PCB 194 35694-08-7| 0.4 1 7.513 1.30E-05 - - - -
PCB 195 52663-78-2] 1 3 7.273 5.73E-05 - - - -
PCB 196 42740-50-1| 1 3 7.363 4.66E-05 -- -- -- --
PCB 197 33091-17-7| 0.6 3 7.013 6.07E-05 - - - -
PCB 198 68194-17-2| 0.5 1 7.333 2.32E-05 - - - --
PCB 199 52663-75-9| 0.5 1 6.913 6.11E-05 -- -- -- --
PCB 200 52663-73-7| 0.6 3 6.983 6.50E-05 -- -- -- --
PCB 201 40186-71-8| 1 3 7.333 5.11E-05 - - - -
PCB 202 2136-99-4 1 3 6.953 1.23E-04 50-150 50-150 50 -
PCB 203 52663-76-0] 1 3 7.363 4.77E-05 - - - -
PCB 204 74472-52-9] 1 3 7.013 1.09E-04 -- -- -- --
PCB 205 74472-53-01 1 3 7.713 2.18E-05 50-150 50-150 50 -
PCB 206 40186-72-9| 1 3 7.803 1.77E-05 50-150 50-150 50 -
PCB 207 52663-79-3] 1 3 7.453 3.96E-05 - - - -
PCB 208 52663-77-1] 1 3 7.423 4.34E-05 50-150 50-150 50 -
PCB 209 2051-24-3| 0.4 1 7.893 4.80E-06 50-150 50-150 50 -
PCB 1L 15-140 15-140 -- 15-150
PCB 3L 15-140 15-140 -- 15-150
PCB 4L 30-140 30-140 - 25-150
PCB 15L 30-140 30-140 - 25-150
PCB 19L 30-140 30-140 - 25-150
PCB 37L 30-140 30-140 - 25-150
PCB 54L 30-140 30-140 - 25-150
PCB 77L 30-140 30-140 - 25-150
PCB 81L 30-140 30-140 - 25-150
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Table 5-2. Data Quality Goals for PCB Congeners in Polyethylene

Porewater Sampling and Analysis Plan
River Mile 11 East

Reporting Method Detection
Limits in Limit (MDL) in LcS | MSMSD | Precision | _-@Peled
Polyethylene Porewater S
Analyte CAS No. -
MEL | MRL Log K Cu % R % R F;elatIV(: % R

(ng/g PE) g Kpew (ng/L) % Recovery|% Recovery Dif?é::ee:ce b Recovery
PCB 104L 30-140 30-140 -- 25-150
PCB 105L 30-140 30-140 -- 25-150
PCB 114L 30-140 30-140 -- 25-150
PCB 118L 30-140 30-140 -- 25-150
PCB 123L 30-140 30-140 -- 25-150
PCB 126L 30-140 30-140 -- 25-150
PCB 155L 30-140 30-140 -- 25-150
PCB 156L 30-140 30-140 -- 25-150
PCB 157L 30-140 30-140 -- 25-150
PCB 167L 30-140 30-140 -- 25-150
PCB 169L 30-140 30-140 -- 25-150
PCB 188L 30-140 30-140 -- 25-150
PCB 189L 30-140 30-140 -- 25-150
PCB 202L 30-140 30-140 -- 25-150
PCB 205L 30-140 30-140 -- 25-150
PCB 206L 30-140 30-140 -- 25-150
PCB 208L 30-140 30-140 -- 25-150
PCB 209L 30-140 30-140 -- 25-150
PCB 28L 40-125 40-125 -- 30-135
PCB 111L 40-125 40-125 -- 30-135
PCB 178L 40-125 40-125 -- 30-135

Acronyms:

Cw = Concentration in Water

L = Labeled

LCS = Laboratory Control Sample
Log Kpe-w = polyethylene-water partitioning coeft PCB = Polychlorinated biphenyl
PE = polyethylene

MDL = Method Detection Limit
MRL = Method Reporting Limit
MS/MSD = Martix Spike/Matrix Spike Duplicate
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Porewater Sampling and Analysis Plan
River Mile 11 East

May 2014
Table 5-3. Sample Preparation and Analysis Method Summary for Sediment Samples !
Preparation
Analyte Method Procedure Analytical Method Procedure
Total Solids SW160.3 Oven dry SW160.3 Gravimetric
Total Organic Carbon Plumb 1981 Acid pretreatment Plumb et al ., 1981 Combustion; colormetric titration
Black Carbons Gustafsson 1997 Dry & Grind to 60 mesh Gustafsson 1997 Combustion; IR
Grain Size PSEP Oven dry PSEP 1986 Sieves and pipette
SW3546 Microwave extraction
SW3665A Sulfuric acid cleanup
PCB Aroclors SW3630C Silica gel cleanup SWB8082A GC/ECD
SW3660B Sulfur cleanup
SW3541 Automated Soxhlet Extraction
PCB Congeners ) EPA1668C HRGC/HRMS
SW3640A Gel permeation chromatography

Notes:

ALS SOP No. GEN- GEN- BLACK C SOOT PREP, September 20, 2010

EPA 1668C - Method 1668C: Chlorinated Biphenyl Congeners in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS, USEPA, April 2010.
GC/ECD - Gas chromatography/electron capture detector

HRGC - High resolution gas chromatography

HRMS - High resolution mass spectrometer

PSEP 1986 - Puget Sound Estuary Program (PSEP) Recommended Protocols for Measuring Conventional Sediment Variables in Puget Sound, Puget Sound Water Quality
Authority, March 1986.

SIM - Selective ion monitoring
SW Methods - USEPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, Third Edition , 1998.
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Porewater Sampling and Analysis Plan

Table 5-4. Parameters Used to Evaluate Data Quality

River Mile 11 East
May 2014

Data Quality Indicators

QC Parameters

Precision

RPD values of:

(1) LCS/LCS Duplicate

(2) MSIMSD

(3) Field Duplicates

Accuracy/Bias

Percent Recovery (%R) or Percent Difference (%D) values

of:

(1) Initial Calibration and Calibration Verification

(2)LCS

(3)MS

(4) Surrogate Spikes

Results of:

(1) Instrument and Calibration Blank

(2) Method (Preparation) Blank

(3) Trip Blank

(4) Equipment Rinsate Blank

Representativeness

Results of All Blanks

Sample Integrity (CoC and Sample Receipt Forms)

Holding Times

Comparability

Sample-specific reporting limits

Sample Collection Methods

Laboratory Analytical Methods

Completeness

Data qualifiers

Laboratory deliverables

Requested/Reported valid results

Sensitivity

MDLs and MRLs

Notes:
LCS - Laboratory Control Sample

MS/MSD - Matrix spike/matrix spike duplicate
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Porewater Sampling and Analysis Plan

River Mile 11 East
May 2014

Table 5-5. Laboratory Method Detections, Method Reporting

Limits for Sediment Analyses

Lab Limits
Analytes CAS # MDLs MRLs
Conventional Inorganic Parameters (mg/kg)
Total Solids -- -- 0.10%
Total Organic Carbon -- 0.02% 0.05%
Black Carbon -- 0.01% 0.01%
Grain Size -- 0.10% 0.10%
PCBs Aroclors (ug/kg)
Aroclor 1016 12674-11-2 2.1 10
Aroclor 1221 11104-28-2 2.1 10
Aroclor 1232 11141-16-5 2.1 10
Aroclor 1242 53469-21-9 2.1 10
Aroclor 1248 12672-29-6 2.1 10
Aroclor 1254 11097-69-1 2.1 10
Aroclor 1260 11096-82-5 2.1 10
Aroclor 1262 37324-23-5 2.1 10
Aroclor 1268 11100-14-4 2.1 10

Notes:

MDL = method detection limit
mg/kg=milligram per kilogram
MRL = method reporting limit
ug/kg=microgram per kilogram.

MRLs and MDLs are based on 2011 performance audits conducted by ALS.

PCB = Polychlorinated biphenyl
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Porewater Sampling and Analysis Plan
River Mile 11 East
May 2014

Table 5-6. Accuracy and Precision Control Criteria for Chemicals in Sediments

Surrogate Spike Matrix
Analytical Accuracy LCS Accuracy Spike Precision (RPD or
Analyte Method (% Rec.) 2 (% Rec.) (% Rec.) %RSD)

Conventional Inorganic Parameters

Solids, Total SW160.3 NA NA NA <20

Total Volatile Solids PSEP NA NA NA <20

Total Organic Carbon PSEP NA 80-120 75-125 %RSD<20

Grain Size PSEP NA NA NA %RSD<20

Black Carbon Gustafsson NA 80-120 75-125 <20
PCB Aroclors

Aroclor 1016 SW8082 NA 53-100 53-100 <40

Aroclor 1260 SW8082 NA 58-112 58-112 <40

Decachlorobiphenyl SW8082 35-119 NA NA NA

Tetrachloro-m-xylene SW8082 33-143 NA NA NA
Notes:

1. Listed surrogate spike, precision, and accuracy control limits based on in-house performance statistics of ALS Inc. The values are subject to change
as the laboratory is updating the control limits per EPA requirements.
2. % Rec. = Percent recovery

LCS = Laboratory Control Sample
PCB = Polychlorinated biphenyl
PCB = Polychlorinated biphenyl
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments

Porewater Sampling and Analysis Plan
River Mile 11 East

MDL MRL LCS MS/MSD Precision Labeled
Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 1 2051-60-7 8 20 50-150 50-150 50 --
PCB 2 2051-61-8 0.4 1 -- -- -- --
PCB 3 2051-62-9 9 20 50-150 50-150 50 --
PCB 4 13029-08-8 17 50 50-150 50-150 50 --
PCB5 16605-91-7 1 5 -- -- -- --
PCB 6 25569-80-6 1 5 -- -- -- --
PCB 7 33284-50-3 2 5 -- -- -- --
PCB 8 34883-43-7 12 50 -- -- -- --
PCB 9 34883-39-1 2 5 -- -- -- --
PCB 10 33146-45-1 2 5 -- -- -- --
PCB 11 2050-67-1 10 100 -- -- -- --
PCB 12 2974-92-7 3 10 -- -- -- --
PCB 13 2974-90-5 3 10 -- -- -- --
PCB 14 34883-41-5 3 10 -- -- -- --
PCB 15 2050-68-2 18 50 50-150 50-150 50 --
PCB 16 38444-78-9 4 10 -- -- -- --
PCB 17 37680-66-3 9 20 -- -- -- --
PCB 18 37680-65-2 20 50 -- -- -- --
PCB 19 38444-73-4 4 10 50-150 50-150 50 --
PCB 20 38444-84-7 19 50 -- -- -- --
PCB 21 55702-46-0 5 20 -- -- -- --
PCB 22 38444-85-8 9 20 -- -- -- --
PCB 23 55720-44-0 5 20 -- -- -- --
PCB 24 55702-45-9 5 20 -- -- -- --
PCB 25 55712-37-3 5 20 -- -- -- --
PCB 26 38444-81-4 8 20 -- -- -- --
PCB 27 38444-76-7 6 20 -- -- -- --
PCB 28 7012-37-5 19 50 -- -- -- --
PCB 29 15862-07-4 8 20 -- -- -- --
PCB 30 35693-92-6 20 50 -- -- -- --
PCB 31 16606-02-3 15 50 -- -- -- --
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 5-7. Data Quality Goals for PCB Congeners in Sediments
MDL MRL LCS MS/MSD Precision Labeled
Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 32 38444-77-8 8 20 - - - -
PCB 33 38444-86-9 5 20 - - - -
PCB 34 37680-68-5 7 20 - - - -
PCB 35 37680-69-6 8 20 - - - -
PCB 36 38444-87-0 8 20 - - - -
PCB 37 38444-90-5 13 50 50-150 50-150 50 -
PCB 38 53555-66-1 8 20 - - - -
PCB 39 38444-88-1 9 20 - - - -
PCB 40 38444-93-8 12 50 - - - -
PCB 41 52663-59-9 12 50 - - - -
PCB 42 36559-22-5 6 20 - - - -
PCB 43 70362-46-8 9 50 - - - -
PCB 44 41464-39-5 19 50 - - - -
PCB 45 70362-45-7 5 20 - - - -
PCB 46 41464-47-5 10 20 - - - -
PCB 47 2437-79-8 19 50 - - - -
PCB 48 70362-47-9 8 20 - - - -
PCB 49 41464-40-8 11 50 - - - -
PCB 50 62796-65-0 6 20 - - - -
PCB 51 68194-04-7 5 20 - - - -
PCB 52 35693-99-3 19 50 - - - -
PCB 53 41464-41-9 6 20 - - - -
PCB 54 15968-05-5 12 50 50-150 50-150 50 -
PCB 55 74338-24-2 12 50 - - - -
PCB 56 41464-43-1 10 20 - - - -
PCB 57 74472-33-6 12 50 - - - -
PCB 58 41464-49-7 13 50 - - - -
PCB 59 74472-33-6 6 20 - - - -
PCB 60 33025-41-1 13 50 - - - -
PCB 61 33284-53-6 17 50 - - - -
PCB 62 54230-22-7 6 20 - - - -
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 5-7. Data Quality Goals for PCB Congeners in Sediments
MDL MRL LCS MS/MSD Precision Labeled
Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 63 74472-34-7 14 50 - - - -
PCB 64 52663-58-8 7 20 - - - -
PCB 65 33284-54-7 19 50 - - - -
PCB 66 32598-10-0 16 50 - - - -
PCB 67 73575-53-8 15 50 - - - -
PCB 68 73575-52-7 15 50 - - - -
PCB 69 60233-24-1 11 50 - - - -
PCB 70 32598-11-1 17 50 - - - -
PCB 71 41464-46-4 12 50 - - - -
PCB 72 41464-42-0 16 50 - - - -
PCB 73 74338-23-1 9 50 - - - -
PCB 74 32690-93-0 17 50 - - - -
PCB 75 32598-12-2 6 20 - - - -
PCB 76 70362-48-0 17 50 - - - -
PCB 77 32598-13-3 17 50 50-150 50-150 50 -
PCB 78 70362-49-1 17 50 - - - -
PCB 79 41464-48-6 17 50 - - - -
PCB 80 33284-52-5 18 50 - - - -
PCB 81 70362-50-4 18 50 50-150 50-150 50 -
PCB 82 52663-62-4 13 50 - - - -
PCB 83 60145-20-2 22 50 - - - -
PCB 84 52663-60-2 12 50 - - - -
PCB 85 65510-45-4 10 20 - - - -
PCB 86 55312-69-1 15 50 - - - -
PCB 87 38380-02-8 15 50 - - - -
PCB 88 55215-17-3 12 50 - - - -
PCB 89 73575-57-2 19 50 - - - -
PCB 90 68194-07-0 24 100 - - - -
PCB 91 68194-05-8 12 50 - - - -
PCB 92 52663-61-3 12 50 - - - -
PCB 93 73575-56-1 22 50 - - - -
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 5-7. Data Quality Goals for PCB Congeners in Sediments
MDL MRL LCS MS/MSD Precision Labeled
Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 94 73575-55-0 12 50 -- -- -- --
PCB 95 38379-99-6 22 50 -- -- -- --
PCB 96 73575-54-9 21 50 -- -- -- --
PCB 97 41464-51-1 15 50 -- -- -- --
PCB 98 60233-25-2 22 50 -- -- -- --
PCB 99 38380-01-7 22 50 -- -- -- --
PCB 100 39485-83-1 22 50 -- -- -- --
PCB 101 37680-73-2 24 100 -- -- -- --
PCB 102 68194-06-9 22 50 -- -- -- --
PCB 103 60145-21-3 23 50 -- -- -- --
PCB 104 56558-16-8 23 50 50-150 50-150 50 --
PCB 105 32598-14-4 11 20 50-150 50-150 50 --
PCB 106 70424-69-0 14 50 -- -- -- --
PCB 107 70424-68-9 10 20 -- -- -- --
PCB 108 70362-41-3 27 100 -- -- -- --
PCB 109 74472-35-8 15 50 -- -- -- --
PCB 110 38380-03-9 24 100 -- -- -- --
PCB 111 39635-32-0 24 100 -- -- -- --
PCB 112 74472-36-9 25 100 -- -- -- --
PCB 113 68194-10-5 24 100 -- -- -- --
PCB 114 74472-37-0 12 50 50-150 50-150 50 --
PCB 115 74472-38-1 24 100 -- -- -- --
PCB 116 18259-05-7 10 20 -- -- -- --
PCB 117 68194-11-6 10 20 -- -- -- --
PCB 118 31508-00-6 19 50 50-150 50-150 50 --
PCB 119 56558-17-9 15 50 -- -- -- --
PCB 120 68194-12-7 15 50 -- -- -- --
PCB 121 56558-18-0 21 50 -- -- -- --
PCB 122 76842-07-4 12 50 -- -- -- --
PCB 123 65510-44-3 15 50 50-150 50-150 50 --
PCB 124 70424-70-3 27 100 -- -- -- --
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 5-7. Data Quality Goals for PCB Congeners in Sediments
MDL MRL LCS MS/MSD Precision Labeled
Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 125 74472-39-2 15 50 -- - - »
PCB 126 57465-28-8 14 50 50-150 50-150 50 --
PCB 127 39635-33-1 28 100 -- - - ~
PCB 128 38380-07-3 12 50 -- - - ~
PCB 129 55215-18-4 21 50 -- - - ~
PCB 130 52663-66-8 14 50 -- - - ~
PCB 131 61798-70-7 12 50 -- - - ~
PCB 132 38380-05-1 12 50 -- - - ~
PCB 133 35694-04-3 17 50 -- - - ~
PCB 134 52704-70-8 13 50 -- - - ~
PCB 135 52744-13-5 11 50 -- - - ~
PCB 136 38411-22-2 9 20 -- - . ~
PCB 137 35694-06-5 30 100 -- - - ~
PCB 138 35065-28-2 21 50 -- - - ~
PCB 139 56030-56-9 20 50 -- - - ~
PCB 140 59291-64-4 20 50 -- - - ~
PCB 141 52712-04-6 9 20 -- - . ~
PCB 142 41411-61-4 31 100 -- - - ~
PCB 143 68194-15-0 13 50 -- - - ~
PCB 144 68194-14-9 17 50 -- - - ~
PCB 145 74472-40-5 32 100 -- - - ~
PCB 146 51908-16-8 18 50 -- - - ~
PCB 147 68194-13-8 18 50 -- - - ~
PCB 148 74472-41-6 32 100 -- - - ~
PCB 149 38380-04-0 18 50 -- - - ~
PCB 150 68194-08-1 33 100 -- - - ~
PCB 151 52663-63-5 11 50 -- - - ~
PCB 152 68194-09-2 24 100 -- - - ~
PCB 153 35065-27-1 13 50 -- - - ~
PCB 154 60145-22-4 11 50 -- - - ~
PCB 155 33979-03-2 34 100 50-150 50-150 50 --
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 5-7. Data Quality Goals for PCB Congeners in Sediments
MDL MRL LCS MS/MSD Precision Labeled
Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 156 38380-08-4 13 50 50-150 50-150 50 -
PCB 157 69782-90-7 13 50 50-150 50-150 50 -
PCB 158 74472-42-7 10 20 - - - -
PCB 159 39635-35-3 35 100 - - - -
PCB 160 41411-62-5 21 50 - - - -
PCB 161 74472-43-8 35 100 - - - -
PCB 162 39635-34-2 35 100 - - - -
PCB 163 74472-44-9 21 50 - - - -
PCB 164 74472-45-0 14 100 - - - -
PCB 165 74472-46-1 36 100 - - - -
PCB 166 41411-63-6 12 50 - - - -
PCB 167 52663-72-6 11 50 50-150 50-150 50 -
PCB 168 59291-65-5 13 50 - - - -
PCB 169 32774-16-6 16 50 50-150 50-150 50 -
PCB 170 35065-30-6 16 50 - - - -
PCB 171 52663-71-5 37 100 - - - -
PCB 172 52663-74-8 38 100 - - - -
PCB 173 68194-16-1 37 100 - - - -
PCB 174 38411-25-5 19 50 - - - -
PCB 175 40186-70-7 38 100 - - - -
PCB 176 52663-65-7 39 100 - - - -
PCB 177 52663-70-4 14 50 - - - -
PCB 178 52663-67-9 22 50 - - - -
PCB 179 52663-64-6 23 50 - - - -
PCB 180 35065-29-3 14 50 - - - -
PCB 181 74472-47-2 40 100 - - - -
PCB 182 60145-23-5 40 100 - - - -
PCB 183 52663-69-1 40 100 - - - -
PCB 184 74472-48-3 40 100 - - - -
PCB 185 52712-05-7 40 100 - - - -
PCB 186 74472-49-4 41 100 - - - -
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Porewater Sampling and Analysis Plan
River Mile 11 East

Table 5-7. Data Quality Goals for PCB Congeners in Sediments

MDL MRL LCS MS/MSD Precision Labeled

Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery

PCB 187 52663-68-0 19 50 -- -- -- --
PCB 188 74487-85-7 23 50 50-150 50-150 50 --
PCB 189 39635-31-9 18 50 50-150 50-150 50 --
PCB 190 41411-64-7 23 50 -- -- -- --
PCB 191 74472-50-7 42 100 -- -- -- --
PCB 192 74472-51-8 42 100 -- -- -- --
PCB 193 69782-91-8 14 50 -- -- -- --
PCB 194 35694-08-7 17 50 -- -- -- --
PCB 195 52663-78-2 43 100 -- -- -- --
PCB 196 42740-50-1 43 100 -- -- -- --
PCB 197 33091-17-7 25 100 -- -- -- --
PCB 198 68194-17-2 20 50 -- -- -- --
PCB 199 52663-75-9 20 50 -- -- -- --
PCB 200 52663-73-7 25 100 -- -- -- --
PCB 201 40186-71-8 44 100 -- -- -- --
PCB 202 2136-99-4 44 100 50-150 50-150 50 --
PCB 203 52663-76-0 44 100 -- -- -- --
PCB 204 74472-52-9 45 100 -- -- -- --
PCB 205 74472-53-0 45 100 50-150 50-150 50 --
PCB 206 40186-72-9 45 100 50-150 50-150 50 --
PCB 207 52663-79-3 45 100 -- -- -- --
PCB 208 52663-77-1 46 100 50-150 50-150 50 --
PCB 209 2051-24-3 15 50 50-150 50-150 50 --
PCB 1L -- -- -- 15-140 15-140 -- 15-150
PCB 3L -- -- -- 15-140 15-140 -- 15-150
PCB 4L -- -- -- 30-140 30-140 -- 25-150
PCB 15L -- -- -- 30-140 30-140 -- 25-150
PCB 19L -- -- -- 30-140 30-140 -- 25-150
PCB 37L -- -- -- 30-140 30-140 - 25-150
PCB 54L -- -- - 30-140 30-140 -- 25-150
PCB 77L - -- - 30-140 30-140 -- 25-150
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Table 5-7. Data Quality Goals for PCB Congeners in Sediments

Porewater Sampling and Analysis Plan

River Mile 11 East
May 2014

MDL MRL LCS MS/MSD Precision Labeled

Analyte CAS No. Compound
Relative %
(ng/Kg) % Recovery % Recovery Difference % Recovery
PCB 81L -- -- -- 30-140 30-140 -- 25-150
PCB 104L -- -- -- 30-140 30-140 -- 25-150
PCB 105L -- -- -- 30-140 30-140 -- 25-150
PCB 114L -- -- -- 30-140 30-140 -- 25-150
PCB 118L -- -- -- 30-140 30-140 -- 25-150
PCB 123L -- -- -- 30-140 30-140 -- 25-150
PCB 126L -- -- -- 30-140 30-140 -- 25-150
PCB 155L -- -- -- 30-140 30-140 -- 25-150
PCB 156L -- -- -- 30-140 30-140 -- 25-150
PCB 157L -- -- -- 30-140 30-140 -- 25-150
PCB 167L -- -- -- 30-140 30-140 -- 25-150
PCB 169L -- -- -- 30-140 30-140 -- 25-150
PCB 188L -- -- -- 30-140 30-140 -- 25-150
PCB 189L -- -- -- 30-140 30-140 -- 25-150
PCB 202L -- -- -- 30-140 30-140 -- 25-150
PCB 205L -- -- -- 30-140 30-140 -- 25-150
PCB 206L -- -- -- 30-140 30-140 -- 25-150
PCB 208L -- -- -- 30-140 30-140 -- 25-150
PCB 209L -- -- -- 30-140 30-140 -- 25-150
PCB 28L -- -- -- 40-125 40-125 -- 30-135
PCB 111L -- -- -- 40-125 40-125 -- 30-135
PCB 178L -- -- -- 40-125 40-125 -- 30-135
Acronyms:
L = Labeled MS/MSD = Martix Spike/Matrix Spike Duplicate

LCS = Laboratory Control Sample
MDL = Method Detection Limit
MRL = Method Reporting Limit

ng/Kg = nanogram/kilogram

PCB = Polychlorinated biphenyl
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Porewater Sampling and Analysis Plan
River Mile 11 East

. . May 2014
Table 7-1. Schedule for Project Deliverables
Activity Work Product Schedule

. . Draft Porewater SAP March 4, 2014
Porewater Sampling and Analysis Do to EPA Toam:
Plan Final Porewater SAP May 23, 2014

Draft HASP June 22, 2014 - 6 weeks ahead of expected passive sampler placement
Porewater SAP HASP o hASe Due 10 EPA Team:
30 days after receipt of EPA Team comments on the draft

Passive Sampler Placement None Targeted for early August 2014*
Passive Sampler Retrieval None Targeted for mid-October*

Due to EPA Team:
Porewater Field Sampling and 90 days after PED Retrieval
Data Report Final Porewater Report Due to EPA Team:
30 days after receipt of EPA Team comments on the draft
Due to EPA Team:
60 days after submission of the Draft Porewater Report to EPA
Due to EPA Team:
30 days after receipt of EPA Team comments on the draft

Draft Porewater Report

Draft Implementability Report

Implementability Study
Final Implementability Report

Draft Recontamination Due to EPA Team:
Recontamination Evaluation Assessment R.epo.rt 60 days after submission of the Draft Porewater Report to EPA
Final Recontamination Due to EPA Team:
Assessment Report 30 days after receipt of EPA Team comments on the draft

Notes:

1. Passive sampler placement will target a period when the Willamette River stage is at its lowest and is currently scheduled to occur in early August 2014. Passive sampler retrieval will
occur approximately 60 days after placement. The target passive sampler placement date is targeted for late August 2014 through mid-October but the actual installation and retrieval
schedule is contingent upon vessel traffic considerations at the Glacier NW and Cargill Docks.
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Science and Engineering for
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FIELD CHANGE REQUEST (FCR) FORM

Project Name: River Mile 11 East, Supplemental RI/ES Investigation

FCR Number: FCR Date:

Prepared for: Sean Sheldrake, EPA

Summary:

Description of Proposed Modification:

Reasons for Modification:

Schedule Impacts:

Submitted by:

Project Manager: Date:

Approved by:
EPA Representative: Date:




Sediment Core Drive Log

Job:

Job No:

Field Reps:

Contractor:

Core Location:

Date: Time:

Attempt #: Accept/Reject

Sample Method:

Proposed Coordinates

Actual Coordinates

N: E: N: E:

Mudline: Mudline:

Core Drive: Core Drive: Core Recovery:
=

i Tide Measurements (Datum: )
Time/Height:
DTS Boat: DTS Lead Line:
Time/Height:
Mudline Elevation:
Description: Measurement (to nearest 0.1 foot):

(free fall, fingers inverted, vibration needed to drive/extract,

estimation of density, debris encountered, slopes, refusal,
mudline conditions, drive action, etc.) Avg. % Recovery:
Avg. % Compaction:
O
Q .
© Section: Length:
E _
1) A =
—
®
=)
2
=
B =
C =
D =
Total Drive: Length Recovered:
Notes:

Description
at Cuts:

f:/fieldforms/sedimentcoredrivelog



tthompson
Typewritten Text

tthompson
Typewritten Text

tthompson
Typewritten Text


CORE LOG

Project: RM11E Porewater Sampling |Station ID: Location: Portland, OR Page __ of
Latitude: Longitude: Name of Driller: Drilling Firm:

Time: Date: Core Type : Core Size: 4" OD Aluminum; 3.75" ID
Mudline: Elevation Datum: Penetration: Acquisition:

Tide Time/Height Tide Time/Height Percent Recovery: Accept/Reject:  Accept Reject

Date Logged: Time Logged: Name of Core Logger:
Depth Sampling
. USCS group name, color, grain size range, minor constituents, plasticity, odor, sheen, moisture content, texture, wethering,
(unit) UsSCs Munsel PID Sample Sample  |cementation, geologic interpretation, etc
Color Depth Number




Chain of Custody Record & Laboratory Analysis Request
Science and Engineering for the Environment LLC

4401 Latona NE

Seattle, WA 98105

206-418-6173

Lab Assigned Number:

Turn-around Requested: Normal Date:
Client Company: Phone: Page: of
Client Contact:  Tim Thompson 206-418-6173 No. of Cooler
Coolers: Temps:
Client Project Name: Analysis Requested Notes/Comments
: - - - o
Client Project #: I ° ° 2 8 = [a)
Samplers: SEE. GIS ] %) 3 S |lm &| & [ ]
; o o) [%2] Z o8| © < =
‘T = = o o X %]
. . No. S S m S =] £ s
Sample ID Date Time Matrix . O 2 o o| & 2
Containers a m O

Comments/Special Instructions Relinqushed by: (Signature)

Received by: (Signature)

Relinquished by: (Signature)

Received by: (Signature)

printed Name:  Tim Thompson Printed Name: Printed Name: Printed Name:
. Company: Company: Company:
Company:
Py SEE.
Date & Time: Date & Time: Date & Time: Date & Time:




Attachment 2

Inadvertent Discovery Plan

Porewater Sampling and Analysis Plan
River Mile 11 East - Portland, Oregon May 2014



Attachment 2

Plan and Procedures for the Inadvertent Discovery of Cultural

Resources and Human Skeletal Remains
RM11E Project Area, Portland, Oregon

The RM11E Participation Group plans to conduct surface sediment sampling concurrent with
porewater sampling efforts as part of the Supplemental Remedial Investigation and Feasibility
Study (RI/FS). This work is being conducted pursuant to the Statement of Work (SOW)
contained within the Administrative Settlement Agreement and Order on Consent (Settlement
Agreement) (U.S. Environmental Protection Agency [EPA] Region 10, CERCLA Docket No. 10-
2013-0087). These investigations are supplementary to the RI/FS for the Portland Harbor
Superfund Site and are targeted to facilitate selection and design of a final remedy at the RM11E
Project Area.

The following Inadvertent Discovery Plan (IDP) outlines procedures to follow, in accordance
with state and federal laws, if archaeological materials or human remains are discovered.

Introduction

Cultural resources are extremely important to our Tribal nations and to our state’s sense of
identity and history. Tribal cultural resources can include ceremonial artifacts and objects at
burial sites. The locations of burials and their associated human remains are also of great
importance to the traditions and identity of Tribes. Properties that contain cultural resources are
of critical significance to Tribal nations. Therefore, it is extremely important that identification
and protection of cultural resources be considered carefully in planning for any ground-
disturbing activities at a site.

The Cultural Resource Monitoring River Mile 11 East Focused Sediment Characterization, Willamette
River, Portland, Multnomah County, Oregon identified a moderate to high likelihood that
archaeologically sensitive artifacts exist onsite (SWCA, 2010). Previous RM11E sediment
investigations found numerous historic debris, which consisted of a mix of fragments including
brick, nails, unknown metal, glass, ceramics, wood and plastic as well as recent anthropogenic
debris mixed in with river sediments of sand, gravel, and silt. The debris appeared to be the
result of a large amount of land-derived debris and fill pushed into the Willamette River
channel during shoreline demolition events and historic structures at sites. No prehistoric
archaeological materials or evidence of intact subsurface prehistoric cultural deposits were
observed during the course of previous work.

Inadvertent Discovery Plan
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This document provides guidelines should someone discover a cultural or archaeological
resource onsite. It is important that workers onsite comply with applicable state and federal
laws protecting these cultural resources.

Recognizing Cultural Resources

A cultural resource discovery could be prehistoric or historic. Examples include:

¢ An accumulation of shell, burned rocks, or other food related materials,
* Bones or small pieces of bone,

* An area of charcoal or very dark stained soil with artifacts,

* Stone tools or waste flakes (i.e. an arrowhead, or stone chips),

* Clusters of tin cans or bottles, logging or agricultural equipment that appear to be older
than 50 years,

* Buried railroad tracks, decking, or other industrial materials.

When in doubt, assume the material is a cultural resource.

Inadvertent Discovery Plan Procedures

Due to the potential to encounter archaeologically sensitive artifacts in the RM11E Project Area,
David Ellis of Willamette Cultural Resources Associates, LTD. (Willamette CRA) and his team
will be retained to oversee potential cultural resources found on the Site during surface
sediment sampling activities. Mr. Ellis has provided training to GSI field staff to define what
kind of artifacts and deposits require examination and documentation by an archaeologist. A
Willamette CRA archaeologist was present during the initial Supplemental RI/FS sampling
conducted in November 2013 to inspect surface sediment grab samples. No sensitive
prehistoric or historic artifacts were found during this sampling or previous RM11E sediment
sampling conducted in this area. This archaeologist will be on-call during logging and
processing of diver-collected surface sediment samples at the laboratory.

If archaeologically sensitive prehistoric or historic artifacts are discovered when the
archaeologist is not on site (i.e., on-call), the following steps will be taken:

STEP 1: STOP WORK. If any ALS, SEE, or GSI employee, contractor or subcontractor believes
that he or she has uncovered a cultural resource that requires examination by an archaeologist
at any point in the project, processing of the sample in question must stop.

STEP 2: NOTIFY MONITOR. The Field Director will notify the project archeologist to examine
the material in question. If the archeologist determines that the artifact(s) and/or deposits
require formal documentation, they will follow the IDP procedures listed below and inform
ALS, SEE or GSI staff when/if sampling activities may resume.

Inadvertent Discovery Plan
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STEP 3: NOTIFY GSI PROJECT MANAGEMENT. If the project archeologist initiates the IDP
procedures listed below, the Field Director should notify the senior Project Manager who will
subsequently inform the RM11E Participation Group of the status of such activities. If deemed
appropriate by the project archeologist and the Project Manager, sample processing activities
may recommence on other samples while awaiting the results of the applicable IDP
consultations.

The following presents specific IDP procedures for the RM11E site.

e If any previously unidentified archaeological materials are encountered, processing of the
sample in question shall stop immediately, and the Field Director will notify the project
archaeologist. The project archeologist will follow State Historic Preservation Office (SHPO)
guidelines for known sites and isolated finds (ORS 358.905-385.955 or sites along scenic
waterways (ORS 390.805-390.925).

e Ifisolated artifacts (designated by SHPO as less than 10 artifacts of non-diagnostic quality)
are recovered, sample processing may continue.

e If human remains or funerary objects are encountered the Oregon State Police, SHPO, and
the appropriate tribes will be notified in accordance with Oregon state laws and regulations
(ORS 97.740-97.760; State Executive Order Number 96-30). The Multnomah County Medical
Examiner will also be notified if human remains are encountered.

0 If human remains are encountered, they should be treated with dignity and respect
at all times. Cover the remains with a tarp or other materials (not soil or rocks) for
temporary protection in place and to shield them from being photographed. Do not
call 911 or speak with the media.

e If faunal (bone) material is observed in a sample and is clearly not fish or bird bone, the
project archeologist immediately will contact a supervisory archaeologist with osteological
training to determine if the bone is human or animal. Work will be halted until the
osteological determination has been made.

Documentation of Archaeological Materials

All artifacts collected from samples will be analyzed, catalogued and temporarily curated.
Ultimate disposition of cultural materials will be determined in consultation with SHPO, or any
other applicable tribes and agencies.

All archaeologically sensitive prehistoric or historic cultural material discovered during project
activities will be recorded by a professional archaeologist on a form using standard techniques.
Site overviews, features, and artifacts will be photographed; stratigraphic profiles and
soil/sediment descriptions will be prepared for subsurface exposures. Discovery locations will
be documented on scaled site plans and site location maps.

Archaeological discoveries will be documented and reported to SHPO, other potential federal
agencies, and any potentially affected tribe(s). If no cultural resources are encountered, the
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project archeologist will sign a compliance certification and summarize all observations for
inclusion in the Field Sampling and Data Report.

Finds of incidental debris that do not warrant formal documentation will be provided to
Willamette CRA for review.

References

SWCA Environmental Consultants, 2010. Cultural Resource Monitoring Rive mile 11 East Focused
Sediment Characterization Willamette River, Portland, Multnomah County, Oregon. April
2010. Prepared for GSI Water Solutions, Inc.

Inadvertent Discovery Plan
Porewater Sampling and Analysis Plan Page 4
River Mile 11 East - Portland, Oregon May 2014



Attachment 3

SOP for Diver-Placement and Retrieval of Passive Samplers and Co-located
Sediment Samples

Porewater Sampling and Analysis Plan
River Mile 11 East - Portland, Oregon May 2014



SOP Code: SEE-PS Deployment
Revision 2
Version Date: 5/21/2014

Standard Operating Procedures for
Diver-Placement and Retrieval of Passive Samplers and Co-located
Sediment Samples

1. SCOPE AND APPLICATION

This standard operating procedures (SOP) document presents detailed descriptions of
methodologies for divers to follow during the placement and retrieval of passive samplers and
collection of co-located sediment samples for the River Mile 11E (RM11E) supplemental
remedial investigation/feasibility study (RI/FS). The purpose of this document is to provide a
clear set of protocols for the field and dive team to review and follow in order to ensure data of
sufficient quality and consistency are collected to meet project objectives described in the
Porewater Sampling and Analysis Plan (SAP). This SOP includes procedures for a
reconnaissance survey to test and confirm the sampling methodology will be successful in the
field conditions at the site.

2. METHOD SUMMARY

Porewater samplers consist of pre-fitted 10 x 50 cm polyethylene (PE) strips mounted into
aluminum sampling frames. A photo showing the passive sampling device (PSD) assembly is
shown in Figure 1. Divers will install the samplers at the selected sampling locations, to a
target depth of 30 cm below mud line (bml), leaving 20 cm of the PE extending above the
mudline in the overlying surface water. The sampler will be left to interrogate the sediment and
overlying water for approximately 60 days. At the time of retrieval, the divers will first insert a
40 x 10 cm diameter core approximately 2 inches away from the PSD location, and then
remove the PSDs from the sediment bed. The core will then be withdrawn with a cap placed
over the bottom of the tube. The PSD, complete with the polyethylene strip still inside, will be
brought to the surface, initially cleaned of mud, labeled, wrapped in aluminum foil, and stored
on ice for transport to the laboratory. The collected cores will be capped and labeled in the
field. The PE and collected sediment will be transported in separate ice filled coolers to ALS’s
laboratory in Kelso, Washington for further processing.
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RM11 East Project
Portland, OR

PRE-DIVE BRIEFING

Figure-1: Porewater Sampling
Device. (A) Hammer assembly; (B)
PE Plate Cover; (C) Depth Stop

Review the Ballard Marine Construction (BMC) Dive, and Health and Safety Plans (HSP)

with the dive team.

Review the current day activities and associated portions of the RM11E passive sampling
SOP with the dive team at the start of each day’s dive operations.

Inspect the sampling equipment to ensure it will function properly.

Verify that the diver has the required gear.

Verify that the underwater video equipment and communication equipment is operating.

Verify that the dGPS is operating correctly, and reporting at least three satellite signals.

Review the method to establish the sample location (below) and water depth on the river

bed below the dock (such as measurement from pilings).
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4.

SOP Code: SEE-PS Deployment
Revision 2
Version Date: 5/21/2014

NAVIGATION

4-1  All sample locations will be established using a differential global positioning system

4-4

4-5

(dGPS). Navigation and recording of site coordinates will be in Oregon State Plan North
coordinates. A check of the dGPS will occur by taking a reading at either the inside corner
upstream (approximately SE) of the Glacier Dock, or the inside downstream corner
(approximately NE) of the Cargill Dock. The dGPS reading will be taken at the same
location at the beginning and end of each sampling day, and recorded in the field log book.
Navigation accuracy will be £ 3 ft. If multiple dGPS are onboard, the units will be checked
against one another and have an accuracy of + 3 ft. If the dGPS readings are not consistent,
the Field Director will make a determination as to which unit will be used to locate
stations. Justification for that decision will be recorded in the Field Logbook.

Target sampling stations are identified in Table 2-3 of the SAP. The boat will navigate to
the fixed coordinates of each location, and lower an anchor attached to line onto the
position immediately below the dGPS antenna. To the extent practical in the moving river
current, the line will be drawn vertical and the position again confirmed with the dGPS.
The position will be recorded in the field log book and on the PSD Log.

It is preferable that the boat remain on station using an anchor or a shoreline tie off. Live-
boat operations are permitted, but only within the safety parameters defined in the BMC
HSP.

The diver will enter the water and slowly proceed down the anchor line to the river bed,
taking care to minimize disturbance of the sediment.

The Field Director (FD) onboard the boat will view the general sample location on video,
look for areas of soft sediment and minimal debris, and coordinate the selection of the
actual sampling location with the diver. Observations on the target sampling location will
be recorded in the field sampling log.

If the diver is required to move the location, the line anchor will be moved to the actual
sampling location, and a new coordinate fix will be taken. The sample location may be
moved within 10 meters (approximately 30 feet) of the location identified in Table 1. The
rationale for moving the location, along with the new coordinates is recorded in the field
notebook and onto the PSD Log.

If sample locations must be moved more than 10 meters from the initial target, the FD will
contact the EPA Remedial Program Manager (RPM) to discuss proposed field changes. If
the RPM cannot be reached, the FD will call and/or e-mail the Project Manager for EPA’s
oversight contractor CDM, to discuss proposed field changes. A Field Change Request
form will be submitted via e-mail as a follow up to any sampling location changes (see
Attachment 1).
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5.

5-2

5-3

5-4

5-5

5-6

5-8

SOP Code: SEE-PS Deployment
Revision 2
Version Date: 5/21/2014

RECONNAISSANCE SURVEY PROCEDURES

The scope and objective for the reconnaissance survey is presented in Section 4.4 of the
Porewater SAP. The reconnaissance survey was completed on May 2, 2014. The methods
used during that survey are documented in this SOP because subsequent sections reference
these procedures.

Navigation and underwater confirmation of the target location are as described in Section 4
of this SOP.

A PSD fitted with blank polyethylene (PE) sheeting will be lowered to the diver on a
clipped line after confirmation of the sampling location.

The diver’s helmet cam will be operational throughout dive-portion of the reconnaissance
survey. The video from the procedure will become part of the record for the
reconnaissance survey.

At the confirmed target location, the diver will report the general bottom conditions (e.g.,
sediment type, presence of debris) to the surface team. The diver will install the PSD
parallel to the flow of the river, by pushing or hammering the device into the sediments up
to the fixed stop legs on the sampler, which are preset to allow 30 cm of PE exposure to
surface sediment and 20 cm exposure to the overlying water. The PSD will be driven at a
slow, steady rate; the process of insertion should take 0.5 - 1 minute. The diver may gently
rock the sample device if resistance is encountered. During the PSD placement, the diver
will communicate with the boat to describe the degree of ease/difficulty associated with the
push, and whether refusal is encountered prior to completion. This information is recorded
into the field log notebook.

Should refusal be encountered prior to full sampler insertion, the diver will gently
withdraw the sampler and inspect the PE for any rips or tears. If a rip or tear is present, a
new sampler will be lowered to the diver for a second attempt. Results of the initial
insertion attempt are recorded in the field log and onto the PSD Log.

In the event of refusal, the diver, in communication with the FD, will visually examine the
area again in an approximately 1 m arc, targeting a location that at the surface appears to be
free of debris and rubble. The diver will then repeat Steps 5-3 and 5-4 for a total of three
attempts at a target location. If all three attempts are unsuccessful, this will be noted in the
field log, and the reconnaissance team will proceed to the next location.

Upon successful placement, the diver will carefully remove the stainless steel covers from
both sides of the PSD, and clip them to the carabineer connected to the boat line. After
removal of the covers, one minute is allowed to elapse to allow for the sediment to
consolidate around the device. If possible, a photograph or video will be taken. The
sampling device will then be withdrawn by slowly pulling the frame vertically from the
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sediment. If necessary, a gentle rocking motion may be used to assist in the release of the
frame. Upon withdrawal, the diver will note any tears or rips in the PE to the surface team,
and then signal the surface team to bring the PSD assembly to the surface. The diver will
remain at the sampling location until confirmation by the surface team that there are no rips
or tears to the PE.

5-9 Once the diver and sampling device are safely on-board, the FD will again inspect the PE
for rips or tears, note those in the log book, and take a photograph of the sampler.

5-10 The reconnaissance team can then weigh anchor, and proceed to the next location and
repeat Steps 5-1 through 5-8. A sampler with intact PE can be used at the next test station.

6. FIELD PLACEMENT OF PASSIVE SAMPLING DEVICES

6-1 The scope and objective for the field deployment of the passive sampling devices is
presented in Section 4.5 of the Porewater SAP.

6-2 The diver’s helmet cam will be operational throughout the dive-portion of the field
placement. The video from the procedure will become part of the Porewater
Characterization Report.

6-3 Porewater samplers fitted with PE that have been impregnated with PCB performance
reference compounds (PRC) will arrive from the laboratory wrapped in aluminum foil and
ready for deployment. All personnel handling the PE samplers must be attired in Level D
personal protective gear and wear new nitrile gloves for each sampler at all times. Care
should be taken to avoid any contact with the polyethylene film in the frame.

6-4 Navigation and underwater confirmation of the target location are as described in Section 4
of this SOP.

6-5 The FD will take the sampler and fit it into the hammer assembly shown in Figure 1. Each
sampler should arrive at the station fitted with the PE, and with the stainless steel PE-
protective plates in place. Should for any reason those plates come off, or need to be put
onto another sampler, Figure 2 shows generally how those are placed onto the sampler.
The FD is responsible for ensuring that the plate covers, and the entire passive samplers are
correctly assembled and ready for deployment.

6-6 The diver will enter the water and occupy the location on the river bed indicated by the
anchor line as the sampling site. Once on the anchor, the passive sampling assembly will
be carefully lowered down to the diver. Until the sampler is secure in the sediment, the PE
sampler will be attached via a carabineer to a weighted tag line secured to the sample boat.
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6-8

6-9

6-10

6-11

6-12

6-13

SOP Code: SEE-PS Deployment
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At the confirmed target location, the diver will report the general bottom conditions (e.g.,
sediment type, presence of debris) to the surface team. The diver will insert the PSD
assembly into the sediment, parallel to the flow of the river, and push or hammer the
sampler into the sediments up to the fixed stop legs on the hammer assembly, which are
preset to allow 30 cm of PE exposure to surface sediment and 20 cm exposure to the
overlying water. The sampler should be driven at a slow, steady rate; the process of
insertion should take 0.5 - 1 minute. The diver may gently rock the sample device if/when
resistance is encountered. During the insertion, the diver will communicate with the boat to
describe the degree of ease/difficulty associated with the push, and whether refusal is
encountered prior to completion. This information is recorded into the field log notebook.
After successful insertion, the diver will pull the two (2) protective plates, and pull the pin
to release the hammer assembly from the sampler. It may be necessary for the diver to
hold the sampler in place while removing the hammer assembly.

Should refusal be encountered prior to full sampler insertion, the PSD will be gently
withdrawn and inspected to determine if the protective plates are still in place. If the plates
are in place, the diver may proceed with a second attempt at sample deployment. If the
plates are not in place, the diver will inspect the PE for any rips or tears. If the diver
observes any rips or tears in the PE membrane, sample deployment with that device will be
aborted and a new PSD lowered to the diver in order to proceed. Results of the initial
insertion attempt are recorded in the field log and onto the PSD Log.

If it is necessary to locate an alternate location to place the samplers, the diver, in
communication with the FD, will visually inspect the area again in an approximately 1 m
arc, targeting a location that at the surface appears to be free of debris and rubble. The
diver will then repeat Steps 6-6 through 6-8 for a total of three attempts at a target location.
The maximum radius from the target location that can be used without confirmation with
EPA is 10 m.

If all three attempts fail, and the sample locations must be moved more than 10 meters
from the initial target, the FD will contact the EPA Remedial Program Manager following
the procedures listed in Step 4-7.

Upon successful insertion of the sampler, the FD will record the date, the time, and the
coordinates of the sample location in the field log and on the PSD Log. Individual pictures
from the diver helmet cam of each location will become part of the Porewater
Characterization Report.

After successful deployment of the PSD, a second sampling assembly will be lowered to
the diver. The second sampler will be inserted approximately 8 inches (two fist-widths)
from the first sampler following the procedures in Step 6-7.

Once a successful sampler-insertion has been achieved, the weighted tag line secured to
the boat will be released to the diver. Two tag lines will be attached to each sampler and
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each tag line will be attached to an anchor point. At the inshore stations (PW002, PW003,
and PWO006), the tag lines will be secured to the nearest piling or other suitable tie-point.
For the offshore stations (PW001, PW004, and PWO005) the diver will secure the tag lines
parallel to the flow of the river into the sediment using a shore anchor, or similar-
constructed anchor. The tag lines serve two purposes: to provide anchorage to secure the
sampler frame to the river bed during deployment, and to help locate the sampler again at
the end of the deployment period. For all the offshore stations, a Benthos ALP365 Pinger
will be attached to one of the samplers to assist in the location and retrieval of samplers.
For the up-river station (PWO007), the preferred method will be to secure the sampler via
lines to a fixed upland or in-river structure. If a secure structure is not available, that
station will also be secured with anchored tag lines.

Upon successful insertion of the sampler, the FD will record the date, time, measured
water depth, any issues related to sampler placement, and sample coordinates in the field
log and on the PSD Log.

Upon completion, the dive/field team may then proceed to the next sampling location.
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7-2

7-3

7-4

RM11 East Project Figure-2:

Portland, OR Installation of PE Plate Cover

RETRIEVAL OF PASSIVE SAMPLING DEVICE

The scope and objectives for the field retrieval of the passive sampling devices is presented
in Section 4.5 of the Porewater SAP.

The diver’s helmet cam will be operational throughout the dive-portion of the passive
sampler retrieval. The video will be become part of the Porewater Characterization Report.

Porewater samplers are fitted with PE that has been impregnated with PCB PRCs. All
personnel handling the PE samplers must be attired in Level D personal protective gear and
wear new nitrile gloves for each sampler. Care must be taken to (1) use only one pair of
gloves per passive sampling unit, (2) to minimize contact with the polyethylene strip in the
sampler, and (3) to prevent any contact between the sampled sediment and the polyethylene
sheets.

The procedures for navigation and target station location are as described in Section 4 of
this SOP.
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The dive boat will return to the station coordinates recorded at the time of sampler
placement. Navigating with the dGPS, an anchored line will be dropped onto the station
coordinates as close as practicable to the station location.

For the inshore stations (PW002, PW003, and PW006), and the upriver station (PW007),
the tag line previously secured to a piling or other tie-point will be located, and the diver
will follow the line to the samplers, and proceed with Steps 7-10 through 7-13, and then the
sediment sampling described in Section 8 of this SOP.

For the offshore stations (PW001, PW004 and PW005), the passive samplers will be
located using a hand-held pinger locator (Benthos DPL-275). Prior to entering the water
the FD will check to confirm the locator is (1) working, and (2) that a signal from the
sampler is being received

For the offshore stations the diver will enter the water with the hand-held pinger locator
(Benthos DPL-275), and descend down the anchor line to the approximate sediment
location. It is expected that the diver will be able to locate the sampler by sound. In the
event the diver is able to quickly locate the sampler, they can proceed with sampler
retrieval, as described below.

In the event the diver cannot locate the tied tag line for the inshore stations, or the sampler
by sound for the offshore stations, the diver will proceed to conduct a search arc from the
estimated location to locate the sampler tag line. The diver will swim in 180° search arcs
in approximately 3 ft intervals out from the station location anchor line. Visibility is
expected to be low during this search; the diver has the option of using a common garden
hand rake to pull through the sediment to snag the tag line.

Upon location of the tag line and sampler, the diver will first proceed to pull out the tag
line anchors from the sediment (or release the tag line from the tie-point), and float the line
to the surface. It may be necessary to use a small lift bag to bring the tag line to the
surface. The diver must confirm that the tag line is still attached to the sampler, and the
boat crew must confirm that the tag line is securely fixed on the deck before the sampler
may be pulled from the sediment. This is to ensure the sampler will not accidentally float
away during retrieval.

The diver will measure the distance from the mudline to the top of the exposed PE frame,
and report that distance to the FD, who will record that measure in the field notebook.

Prior to extracting the PSD, the sediment core sampler will be driven in between the two
PSDs following the procedures defined in Steps 8-5 through 8-7. Care must be taken by
the diver to ensure that (1) the core is driven between the two PSD samplers
approximately two inches (2 diver-gloved fingers) from each sampler, and (2) that the
core drive is strictly vertical in order to not contact and potentially damage the PE sheet,
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and (3) that the integrity of the sediment stratigraphy for core logging at the laboratory is
preserved.

Once the core sampler is in place, the passive sampling frames may then be withdrawn
(one at a time) by slowly pulling the frame vertically from the sediment. If necessary, a
gentle rocking motion may be used to assist in the release of the frame. Upon withdrawal,
the diver will note any tears or rips in the PE to the surface team, and then notify the
support team that the sampler may be lifted to the surface via the tag line. The diver will
remain at the sampler location to complete collection of the sediment core, as described in
Section 8 of this SOP.

Once the passive porewater sampler is onboard, it will be processed according to the
procedures described in Section 9 of this SOP.

All samples from a site (PE and sediment) must be labeled, secured, properly packed, and
placed into an ice cooler according to the procedures in Section 9 of this SOP, before the
field crew may move to the next location.

SEDIMENT CORE COLLECTION

Retrieved sediment cores may have contaminated mud on the exterior of the sample tube
when they reach the surface. All boat personnel handling sediment core samplers must
wear new nitrile gloves at all times.

The procedures for navigation and target station location are as described in Section 4 of
this SOP.

The diver’s helmet cam will be operational throughout the dive-portion of the field
placement. The video from the procedure will become part of the Porewater
Characterization Report.

The sediment core sample will be collected by the diver from between the passive
porewater sampler location as described previously in Step 7-12.

A tag line will be clipped to the sediment core sampler, and carefully lowered to the diver.
The hand-core samplers will be constructed of pre-cleaned 10 cm (4-inch) diameter
aluminum barrels approximately 45 cm in length, and fitted with a bottom core-catcher.
The tag line will remain clipped to the sampler throughout coring and retrieval.

The diver will push the sample tube into the sediment between the two PE samplers as
described previously in Step 7-12. The desired sample depth is 30 cm (12 inches) below the
mudline; the diver should attempt to push the core barrel 40 cm into the sediment. As
required, the diver may gently rock the sampler back and forth, and if necessary, hammer
the tube into the sediment if significant resistance is encountered.
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Once the core has been advanced to the minimum acceptable depth of 30 cm below
mudline, the diver will so indicate and the FD will record the time of sample collection in
the field notebook and on the sample collection log.

Prior to proceeding with the core withdrawal, the passive samplers will be removed and
secured as described previously in Step 7-13.

The diver will then withdraw the core sampler, placing caps over the open core barrel on
the top and bottom of the tube, and signal the support boat that the core may be pulled to
the surface. The diver will make careful note of where the core collection hole in the
sediment is, and wait at the location until the FD indicates that a successful sample has
been collected.

Once the core is on board, any excess water in the core barrel is decanted, and the amount
of material retained in the core tube is measured and recorded in the field log. Recovery is
defined as the amount of sediment retained (acquisition) in the core tube divided by the
amount the core tube penetrated into the sediment column (penetration). The minimum
acceptable recovery is 30 cm.

In the event that insufficient material is retained, the contents of the core barrel will be
discarded, the core barrel cleaned, and lowered back to diver for a second attempt. The
second drive will be two inches (two diver fingers) upstream of the original location. If a
third attempt is needed, the third drive will be made two inches downstream of the original
location. Up to three attempts will be made, at which time the EPA RPM will be contacted
to discuss further options for sediment collection.

For each core attempt, the station name, latitude/longitude, time of collection, depth to
mudline, the river elevation at the time of collection and depth of penetration are noted in
the field log.

Once the core barrel is onboard, it will be handled according to the procedures described
in Section 9 of this SOP.

All samples from a site (PE and sediment) must be labeled, secured, properly packed, and
placed into an ice filled cooler according to the procedures in Section 9 of this SOP before
the field crew may move to the next location.

FIELD PROCESSING OF PE SAMPLERS AND SEDIMENT CORES

Once onboard the boat, the PE in the samplers will be immediately rinsed with laboratory
reagent-grade water and rubbed with a clean Kimwipe™, and at least one additional rinse
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to remove as much adhering sediment as possiblel. All personnel handling the PE samplers
must be attired in Level D personal protective gear and wear new nitrile gloves for each
sampler.

The PE sampler will be photographed, and the general condition of the PE will be noted in
the field log (e.g., intact, tears in the PE, biofouling, presence of oil, etc.).

The sample’s identification number will be recorded onto the sampler sleeve, and then the
entire sampler will be wrapped in aluminum foil. The station identification number will be
recorded with an indelible marker on the aluminum foil, along with the date and time.

The PE sampler will then be placed into the ice filled cooler for transport to ALS in Kelso,
WA for processing and analysis.

Sediment core samples collected will also have the station ID recorded onto the sample
tube; this can be scratched directly onto the tube. The core lids will be secured with duct
tape, and the sample 1D, date and time will be written using an indelible marker onto the
taped lids with an arrow indicating the direction to the surface of the sediment. “TOP” will
be written onto the taped lid indicating the sediment surface.

These secured cores will then be placed upright into an ice filled cooler for transport to
ALS.

The samples must remain in the custody of the FD or SAC at all times during the transport
to, and during processing at ALS.

! Additional cleaning of the PE will occur at the laboratory to remove all remaining sediment, prior to analysis.
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DAILY ACTIVITY REPORT

Report # 1 DATE _ May 2, 2014 S M TWTH E S

Field Investigation Manager: Tim Thompson

WEATHER Bright Sun Partly Cloudy Overcast Rain Snow
TEMPERATURE °F <32° 32-45° 45-60° 60-70° 70-85° >85°
WIND Still Mod. High
HUMIDITY Dry Mod. Humid
RIVER STAGE:
Time 15:00| 15:15| 15:30| 15:45| 16:00| 16:15| 16:30| 16:45| 17:00| 17:15| 17:30| 17:45| 18:00
USGS Morrison Bridge (ft) 8.01| 7.98| 7.94| 7.9| 7.86| 7.82| 7.78| 7.76| 7.72| 7.73| 7.71| 7.67| 7.67
NAVD 88 (ft) 13.06| 13.03| 12.99| 12.95| 12.91| 12.87| 12.83| 12.81| 12.77| 12.78| 12.76| 12.72| 12.72
TASK: 0O Industrial Area Soils O Industrial Area Groundwater O Surface Water M Sediment O MIS

SUBCONTRACTORS/VISITORS ON SITE: Erin Carroll Hughes, GSI; Justin Siewert, BMC; Mike Wright, BMC; Steven
Crouchley, BMC (Diver); Shane Veentjer, BMC; Shawn Oliveira, CDM; Tim Thompson, SEE.

EQUIPMENT ON SITE: Ballard Marine Construction vessel

WORK PERFORMED (INCLUDE ANY SAMPLES COLLECTED):

On Board at 1530 hours. Conducted the pre-dive briefing per the Standard Operating Procedures and a
Health and Safety briefing.

Diver-Placement and Retrieval of Passive Samplers and Co-located Sediment Samples (SOP). This
included an overview of sampling locations and methods for the BMC crew plus GSI and CDM, as well as
focused training for the diver on the operation of the modified passive sampling device (PSD) per the changes
listed in the April 17, 2014 EPA Response to the SAP. These changes, and photographs of the sampling
equipment as modified, are presented in Attachment 1 and Figure 1.

Navigation. Navigation was conducted according to the procedures listed in the SOP, with the exception that
the check of the dGPS at the inside corner upstream (approximately SE) of the Glacier Dock, or the inside
downstream corner (approximately NE) of the Cargill Dock did not occur. As noted below under Quality Control
Activities, there were three identical dGPS units onboard, all reporting within 1 ft. of each other. Therefore, the
additional navigation check was not thought necessary for this reconnaissance survey. All reconnaissance
stations were on location; the diver did not deviate from the targeted location.

PWO003 Successful drive of the PSD with no tears or other visible stress in the PE sheets. Diver reported
shallow silt with ¥2” gravel. Hammer required for sampler placement, with some bowing of the stainless steel PE
covers reported by diver, but remained principally in place. Insert time was 30 seconds; allowed 60 seconds to
elapse after pulling the PE covers before removing the sampler from the sediment. See additional information
on sample description log.

PWO006 Successful drive of the PSD with no tears or other visible stress in the PE sheets. Prior to sampling
additional care was taken with the PE covers to ensure they were installed correctly. Diver reported bottom
conditions of silt, rip rap, twigs and sticks. PSD pushed in manually approximately 2", and then hammered into
the sediment the remaining length. PE plate covers remained in place with no bowing. Insert time was 45
seconds, allowed 60 seconds to elapse before removing the sampler from the sediment. Cycle time for diver
(away, installation, return) was 8 minutes. See additional information on sample description log.

PWO002 Successful drive with no tears or other visible stress in the PE sheets. Diver reported principally
woody debris and sediment. Insert time not noted; will plan on getting those later from diver video. Photo
taken and shown as Figure 3. Diver Cycle Time 7 minutes. See additional information on sample description
log.

PWO001 Had planned to add this fourth station. Anchored barges and worked toward locating dive location.
Location is offshore in the river channel, and between the current and then the increasing winds, along with
rapidly approaching darkness, elected not to make this additional attempt.
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QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS)

e Three Trimble GeoXH — GeoExplorer 2008 Series - dGPS units onboard. All units reported the same location
within an accuracy of 1 ft.

e Lead line depth taken at each station, Water depths corrected to USGS Willamette River Gage depths, and then
converted to NAVIDS88.

HEALTH AND SAFETY LEVELS AND ACTIVITIES: Tailgate Meeting Held
e H&S Briefing conducted prior to undertaking PSD reconnaissance. This was the second briefing of the day for
the field crew: the additional meeting was necessitated by the addition of T. Thompson
PROBLEMS ENCOUNTERED/CORRECTION ACTION TAKEN:
* No problems of significance encountered — all went well.

SPECIAL NOTES:

e No significant changes to the PSD SOPs or Porewater SAP, other than those listed here, are necessary.
Revisions to the SAP will be incorporated into the Final SAP
TOMORROW'S EXPECTATIONS:
e File report with the RM11E Group and with EPA

ATTACHMENTS:
Attachment 1

Site Description Logs and Photos

PREPARED BY: Tim Thompson

SIGNATURE: Filed electronically.
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ATTACHMENT 1: Changes to the March 3, 2014 Reconnaissance Survey Procedures

1.

Changes to the Passive Sampling Device - Figure 1 of the SOP showed a general schematic
of the Passive Sampling Device (PSD). The basic design has been modified to accommodate a
polyethylene (PE) sheet that is 10 cm wide by 50 cm in length. In addition, the PSD was modified
to be able to be coupled to a detachable diver-operated hammer, a depth-stop built into the diver-
operated hammer, as well as to have removable stainless steel protective covers over the PE
sheeting.

Figure 1 below on the left shows the assembled PSD with hammer (A), covers (B) and depth stop
(C). Figure 1 on the right shows the PSD post-retrieval with the PE intact. The depth guide (C) is
more clearly seen in this photograph. Figure 2 shows the placement of the stainless-steel cover
over the PE prior to sampling deployment.

Changes to Placement and Retrieval of the Passive Sampling Device - Procedures in the
field generally followed those listed in Section 5 of the SOP: Reconnaissance Survey Procedures.
The changes to the PSD necessitated a complete re-write for Procedures 5-5 and 5-8. The
revised procedures, which were implemented in the field, are as follows:

5-5 At the confirmed target location, the diver will report the general bottom conditions
(e.g., sediment type, presence of debris) to the surface team. The PSD assembly is
lowered to the diver on a clipped line. The diver will insert the PSD Assembly into the
sediment, parallel to the flow of the river, and push or hammer the PSD into the
sediments up to the fixed stop legs on the sampler, which are preset to allow 30 cm of PE
exposure to surface sediment and 20 cm exposure to the overlying water. The sampler
should be driven at a slow, steady rate; the process of insertion should take 0.5 - 1
minute. The diver may gently rock the sample device if/iwhen resistance is encountered.
During the insertion, the diver will communicate with the boat to describe the degree of
ease/difficulty associated with the push, and whether refusal is encountered prior to
completion. This information is recorded into the field log notebook.

5-8 Upon successful insertion, the diver will first remove the stainless steel covers from
both sides of the PSD, and clip those to the carabineer connected to the boat line. After
removal of the covers, one minute is allowed to elapse to allow for the sediment to
consolidate around the device. If possible, a photograph or video will be taken. The
sampling device will then be withdrawn by slowly pulling the frame vertically from the
sediment. If necessary, a gentle rocking motion may be used to assist in the release of
the frame. Upon withdrawal, the diver will note any tears or rips in the PE to the surface
team, and then signal the surface team to bring the PSD assembly to the surface. The
diver will remain at the sampling location until confirmation by the surface team that there
are no rips or tears to the PE.
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Figure 1. Passive Sampling Device Assembly

Figure 2: Stainless Steel PE Cover
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PWO003 Sample Description Log

Proposed Coordinates Actual Location

N: 689248.6 | E: 7644329.2 N: 689250.69 E: 7644325.54
Measured Depth = -13.4 ft River Height = 12.3 ft
Corrected Elevation (NAVDS8 ft) = -0.57

Description: Shallow silt sitting on 1/4” gravel. Required hammer to push in PSD — approximately 30
seconds till PSD inserted to stops. Steel cover plates bowed out during drive, but readily removed.
Inspection at removal by diver did not indicate any tears or rips. Confirmed once sampler retrieved on-
board.
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PWO006 Sample Description Log

Proposed Coordinates Actual Location

N: 689004.6 | E: 7644579.4 N: 688997.94 E: 7644586.21
Diver In Water: 16:51 Diver On Board: 16:59
Measured Depth = -36.9 ft River Height = 12.77 ft
Corrected Elevation (NAVDS8S ft) = -24.7

Description: Silt, rip rap, river rock, twigs and sticks. Approximately 2” push by hand, and then
approximately 45 seconds of hammer till PSD inserted to stops. Steel cover plates remained intact
during placement. Inspection at removal by diver did not indicate any tears or rips. Confirmed once
sampler retrieved on-board.
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PWO002 Sample Description Log

Proposed Coordinates Actual Location

N: 689344.3 E: 7644176.0 N: 45.53686 Lat E: 122.67765 Lon
N: 689344.1 OSP E: 7644177.6 OSP
Diver In Water: 17:45 Diver On Board: 17:52
Measured Depth = -17.3 ft River Height = 12.72 ft
Corrected Elevation (NAVDS88 ft) - 4.58

Description: Woody debris, sediment. Inspection at removal by diver did not indicate any tears or rips.
Confirmed once sampler retrieved on-board.

Note: GSI was recording in Latitude/Longitude, while SEE was using Oregon State Plane Coordinates
(OSP). The Latitude/Longitude for this station was entered into the log book, and then converted to OSP
North coordinates
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SCOPE AND APPLICATION

1.1.

1.2.

1.3.

This method describes a procedure for preparing and handling polyethylene (PE)
films that will be cut into strips and used in polyethylene devices (PEDs) to passively
sample hydrophobic organic compounds (HOCs) in environmental media.

This method generates PE that can be deployed within PEDs for passive sampling of
HOCs in atmospheric, aqueous, or sediment-porewater systems.

PE that is prepared by this method is suitable for laboratory or in situ field
deployment.

SUMMARY OF METHOD

2.1. A known mass of low density polyethylene (LDPE) sheet (usually ~1-3 g) is cleaned
by sequentially extracting with methylene chloride, methanol, and ultrapure water
in a closed glass vessel.

2.2. Clean PE is equilibrated with performance reference compounds (PRCs) dissolved in
water or methanol-water (see Appendix 1 for possible PRCs).

2.3. Prepared PE is stored in contaminant-free, sealed, glass vessels.

2.4.  Shortly before deployment, the PE is cut into strips and transported to the field
wrapped in clean aluminum foil.

2.5. In the field, the PE is exposed to the environmental medium of concern. The HOCs
in the medium diffuse into the PE, while PRCs diffuse out.

INTERFERENCES

PE is susceptible to contamination from atmospheric vapors and contact with surfaces (e.g.,
worker hands), so it must remain in clean sealed vessels until deployment.

APPARATUS AND MATERIALS

4.1.

4.2.

4.3.

4.4.

Extraction vessels: 1-L glass bottles or screw capped jars (foil-lined lids).
Storage vessels: bottles with glass stoppers or amber jars (foil-lined lids).
Bottle/jar tumbler, shaker table, bottle roller, or equivalent.

Low density polyethylene (LDPE): commercial grade, large sheet at 25um (1 mil) or
other thickness as specified by the Statement of Work (SOW). The thickness is
chosen to be strong enough to withstand stresses during deployment (e.g.,
insertion into sediment), but thin enough to exchange a significant fraction (e.g.,
>20%) of its PRCs during the deployment time to be used.
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4.5. Food grade aluminum foil (solvent cleaned to remove any organic residue from foil
production).
4.6. Stainless steel forceps.
4.7.  Teflon (or similar non-contaminating material) cutting board.
REAGENTS
5.1. Methylene chloride, CH2CI2, pesticide grade or equivalent.
5.2. Methanol, CH3OH, pesticide grade or equivalent.
5.3.  Organic-free reagent water (as defined in SW-846 Chapter 1).
5.4.  Research grade PRCs certified 98+% pure.

Note: Specific standard materials, concentrations, solvents, and solvent purity requirements
will be determined based upon the target HOCs of concern for the particular application.

PRESERVATION AND HANDLING

6.1.  Clean PE should be stored in clean sealed glass vessels.

6.2. Until deployment, prepared PE (PE loaded with PRCs) is stored in sealed glass
containers with a few mL of organic-free reagent water added to maintain 100%
relative humidity within the storage vessels (minimizing sorptive losses of PRCs to
glass vessel walls).

6.3. Laboratory and field personnel should wear nitrile or latex gloves whenever
handling clean PE.

6.4. Methylene chloride-rinsed, stainless steel forceps and scissors are used when
manipulation of clean PE is required.

6.5. Methylene chloride-rinsed, aluminum foil is used to cover any surface that clean PE
may encounter.

PROCEDURE

7.1. Polyethylene Cleaning Procedure: LDPE is purchased from hardware/painting stores

in large sheets (‘dropcloth or plastic tarp’ material) with thickness of 25um (1 mil)
or as specified in the SOW, depending on the user's need for strength (choose
thicker) and desire to use short deployment times (use thinner). The sheet is cut
into strips sized for environment and frames to be used as specified in the SOW.
The dimensions of the PE strips can range significantly, depending on the
organization conducting the field work and the associated SOW. An organic solvent
cleaning sequence is then used to prepare the PE. This process ensures that
extractable oligomers, plasticizers, and contaminating organic chemicals are
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removed from the PE prior to use. All extractions are performed sequentially in the
same container.

7.1.1. Methylene chloride is placed into the extraction vessel, and the PE strips are
immersed in the container for 24 hours to enable time for diffusive
transfers out of the PE. The initial methylene chloride extract is discarded
and a second methylene chloride extraction is performed for 24 hours. The
second methylene chloride extract is discarded and replaced by methanol in
order to remove methylene chloride from the PE. Methanol immersion is
also done for 24 hours. The initial methanol extract is discarded and
followed by a second methanol soak for 24 hours. Finally, the second
methanol extract is discarded and the PE undergoes three 24-hour soaks
with organic-free reagent water (within the same extraction vessel) to
remove residual methanol from the PE.

7.1.2. The cleaned PE is stored in organic-free reagent water in the extraction
vessel until further processing.

7.1.3. Record documentation of the decontamination process using the laboratory
bench sheet included in Appendix A.

7.2. Polyethylene Preparation with Performance Recovery Compounds (PRCs): PRCs are
loaded into the clean PE prior to its field deployment by utilizing either aqueous
(Fernandez et al. 2009) or 80:20 methanol:water equilibrations (Booij et al., 2002).
Depending on the hydrophobic organic compounds of interest, PRCs should be
chosen which mimic mass transfer phenomena governing exchanges during field
deployments. It is important to avoid adding PRCs that the analytical laboratory
already uses as surrogate or injection standards. PRC loading is performed by
placing the PE in pre-cleaned glass vessels containing known PRC solutions made
up in organic-free reagent water with or without pesticide-grade methanol,
depending on whether aqueous or methanol:water loading is done. The PE user
should estimate the expected accumulation of target compounds in the passive
sampler and seek to load with similar levels of PRCs to facilitate the eventual
chemical analyses. Sufficient PRC equilibration time during this PE preparation step
is necessary to ensure uniform PE loading across the entire PE thickness. Hence, a
thicker PE sheet is more robust for field use, but takes longer to load with PRCs.

7.3. Isotopically labeled compounds are useful internal standards when Gas
Chromatography-Mass Spectrometry (GCMS) is the method of separation and
detection. For example, C13-labeled PCBs are effective methodological standards
for PE passive sampling. One subset of compounds distributed across the range of
PCB Congeners to be assessed should be used as PRCs, while another set is used
as surrogate (recovery) compounds during later analysis of field-deployed PE. In
addition, a third set is used as internal standards for instrumental analysis. Similar
sets of labeled compounds should be used for other compound classes (e.g. PAHs,
Dioxin/Furans, etc.). The appropriate labeled isotopes will be incorporated into the
associated project SOW.

Note: if PE samples are eventually to be analyzed at a third party laboratory, PRC choices
must be made so as not to conflict with recovery and injection standards used by that
laboratory.
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7.4.

7.5.

7.6.

7.7.

7.8.

7.9.

As subsequent analysis (e.g., GCMS) is best achieved with both PRCs and target
HOCs present at like concentrations in the PE extracts, the optimal concentration
level of the PRC loaded into the PE is dependent on the environment in which the PE
is to be deployed. For example, if a target HOC is expected to occur in the water or
pore water near 1 ng/L levels, one can use that compound's LDPE-water partition
coefficient (e.g., Fernandez et al., 2009; Lohmann, 2012) to estimate the expected
levels in the PE after deployment:

The appropriate concentrations for the loading solution will be incorporated in the
project SOW.

Agueous PRC Loading: A solvent-cleaned and dried glass container is filled with
ultrapure water that has been spiked with known concentrations of PRCs. A known
mass of pre-cleaned PE is then added and weighted to insure complete PE
submersion. The vessel is agitated to remove any air pockets adhering to the
submerged PE. Equilibration times vary for different PRC/PE thickness
combinations and the PE-water phase ratio. For PCBs, use at least 30 days to insure
homogeneous distributions of the PRCs throughout the entire thickness of the PE
film unless faster equilibration has been confirmed. Confirmation can be done by
time course measures of PRC concentrations in the PE or by showing that
concentrations of PRCs are the same for films of different thicknesses, but the
same masses. Generally, PE is stored in the PRC solution until it is to be deployed.

Methanol-Aided PRC Loading: A solvent-cleaned and dried glass container is filled
with an 80:20 mixture of pesticide grade methanol and ultrapure water that has
been spiked with known concentrations of PRCs. A known mass of pre-cleaned PE
is then added and weighted to insure complete submersion. The vessel should be
agitated to remove any air pockets adhering to the submerged PE. Equilibration
times vary for different PRC/PE thickness combinations and the PE-solvent phase
ratio, but typically this step is completed within 7 days since methanol swells the PE
and thereby speeds PRC diffusion into the polymer sheet (Booij et al., 2002).
Generally, the PE is stored in the PRC solution until shortly before it is to be
deployed. Before deployment, the PRC-loaded PE is rinsed with ultrapure water, and
then it is soaked in ultrapure water for 24 h to remove methanol from the PE. This
methanol leaching step is repeated twice to insure complete methanol removal.

Record information related to the PRC loading to document the entire process
using the bench sheet included in Appendix B.

PE and PED Storage and Shipment

7.9.1. Prepared PEDs in their foil envelops may be stored a few days at ambient
temperature prior to deployment. Freezing or excessive heat should be
avoided to minimize the likelihood of changing the polymer crystallinity. It
is recommended that PEDs be hand carried or shipped in a timely fashion
(Overnight or Next Day if possible) to minimize chances sampler
contamination or damage.

7.9.2. If PEis to be shipped to another location for PED assembly, the PE strips are
individually sealed in pre-cleaned glass vials that contain a little water (~1
mL). Freezing during shipping should be avoided, but PE strips should be
shipped to maintain a temperature of 4+2°C.
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10.

QUALITY CONTROL

8.1.

8.2.

PRC Loading Validation: Representative samples of prepared PE should be
collected, extracted, and analyzed prior to field deployment to validate that the PRC
concentrations are consistent with their intended loadings, and these standards
have uniform concentrations in a batch of PE.

Target HOC Blanks: Subsamples of prepared PE commensurate in size with the
planned environmental PE samples as defined in the project SOW should be
collected, extracted, and analyzed prior to field deployment to demonstrate that
other substances have not contaminated the PE which would contribute to
interfering background for the target HOCs.

METHOD PERFORMANCE

9.1. PRC data obtained from PE check samples collected from representative parts of the
prepared PE should be consistent within about 10% (i.e. 100 x standard deviation /
mean).

9.2. Target HOC concentrations should be undetectable in the prepared PE (e.g., < 1
ng/g PE assuming 100 mg PE subsamples).

REFERENCES

10.1. Adams, R.G., Lohmann, R., Fernandez L.A., MacFarlane, J.K., and Gschwend, P.M.,
Environmental Science and Technology; 2007, 41, 1317-1323.

10.2. Booij, K, Smedes, F., van Weerlee, E.M., Chemosphere 2002, 46, 1157-1161.

10.3. Fernandez, LA, MacFarlane, J.K., Tcaciuc, A.P., and Gschwend, P.M., Environmental
Science and Technology; 2009, 43, 1430-1436.

10.4. Hawker DW and Connell DW., Environmental Science and Technology; 1988, 22,
382-387.

10.5. Lohmann, R. MacFarlane, J.K., and Gschwend, P.M.; Environmental Science and
Technology; 2005, 39, 141-148.

10.6. Lohmann, R. Environmental Science and Technology; 2012, 46, 606-618.
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Appendix A - Bench Sheet for PE Decontamination



ALS Environmental, Inc.

Polyethylene (PE) Cleaning sheet

Analyst:

PE dimensions

Date:

Start time/Date

Initial Methylene Chloride soak

Second Methylene Chloride soak

Initial Methanol soak

Second Methanol soak

Initial Water soak

Second Water soak

Third Water soak

Comments:

End time/Date

R:\OLC\benchsheets\generic-2
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Appendix B - Bench Sheet for PRC Loading



ALS Environmental, Inc.

PRC Loading Sheet

Analyst: Date:

Aqueous or Methanol-Aided PRC Loading:
Batch ID :

PE Dimensions:

Number of PE Strips per Liter:

PRC Loading Solution Information
Stock Standard ID:

Stock Standard Concentration (ug/L):

Stock Standard Expiration:
Aliguot of Stock Standard (mL):

Final Volume (mL):

Concentration in PRC Loading Solution (ug/L)

PE I.D. Start Time Start Date End Time End Date

Witness:

Comments:

R:\OLC\benchsheets\generic-2
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METHOD S5UMMARY

Fiow charts that sununanize procedwes for sample prepaanon, exnaction. aud analvsis are piven
i Figure 1 for aqueots and soliel sanples oud Figure 2 for tissne samples, with addirinnal
wodifications as mentivned m Section 21

3

Pt
[E¥]

27

LE¥]

I
[N

.

3

Extraction

fad

A Agquecus sanples {sample- conramine less thao one pereent solids) - Stable
tsotopieally labeled araloss of the woxics wd labeled carliest aud latest level i
chlormation {LOC) PCBs are spiked o the sauple aliquol. The sunple 13
extracted using a nadified separatory fiuwe) extrachion and concentrated for clean
.

12
Fa

Solid, send-soblid, and wolti-phase samples (excluding tissue) — The labeled
compomdls ave spaked mto sanple watenial that comesponds 10 approxunately 3o
on a duy weight basis. For sanples with lugh mostue conrent, the amount of wes
welght waterial to add the labeled cowmpoumicls to wonld necessarily be preater
flian Sg. L sawpbes are homogewzed moperly and extracted e a Soxhlet
extractioun apparabus or Accelerated Solvent Extractor {ASEY The exteact 15
concentratedd for clean up,

1+
—_—
Fy

Fish and other tissite - An aliguet of tissue suthcient enongl fo provide suple
for PCB and bipid analysis 1s homogestzed and spiked wath Iabeled compotinds.
The smuple s maxed with anhydrous sodnuu sulfate and extracted for 16-24 howrs
using a 1:1 dichloromethane/liexane solution 1n a Soxhlet extraction appaant..
The extract is split; with oue aliquot concentrated for clean up and the other
concenirated for ipid detenuinanon (1f applicable ).

After exteaction. 4 laleled clean np standard 18 spiked mto the extract which 1s then
cleaned np nsing back-extraction with sulfinie acid and‘or base. and silica gel or Flonsal
chirematograply.

Afer clean up, the extract 15 concentraled to 20p1.. unediately pue o mjection,
labeled jection mternal standards are added 10 each exmact and an aligquot of the exnac
1= injecred mto the pas chromatograph (GC). The aualytes are separated by the GU and
detected by a lugh reselution (=10.000) mass spectrometer. Two exact w'z’s are
monitored al each level of chlorination througheut a pre-deternuned reteation time
witdow

An wdividual PCR cougener is identified by cowpariog the GC retenfion tuae aud Lon-
abuudance ratio of two exact nrz's with the cortesponding retention faue » au authent

standard and the theoretical or acqmired jon-abuudance vatio of the fvo exact nue's.

Chuntitative apalysis 15 performed mn one of bwo ways using selected 1on corrent prolile
(SICPY areas:

Page 4 af §4
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For the tovags agd the earliest and larest level of cliborination CBs (Toxies [ M4
the GC/ME is nadti-poiat calibrated and the couceniration 18 deteriune] using the
iseiupe dilutieu teclinigue.

(%]
)

1-4
't
1.

For all ather congeners. the GCAMS 1= enhibrated a1 a single coucenteatiou and the
concontralions are derernuinec using tie wremal standard teclinne.

(]
A
't

For the labeled congeners. the GOMS is calibrated using replientes at a siugle
concentration and the conceutrations of these labeled componnds are determuneil
using the wmrernal standard teclmigue.

2.0 The quality of analysis 1s assured through reproducible calibration and testing al the
extracnon, elean up and GC/MS systews.

DEFINITIONS

3.1 Abbreviations
kolB donochlormatedbipheaty]
DiCB Dichilormatedbiphenyl
TiCR - Tuellornaredbipleny]
TeCB Telrachlormatedlaphenyl
Pe(B = Peutachionnatedbipheuy]
HxCB = Hexaeldormatedbiphenyl
HplB Heptachlonpatedbiplicuyl
OcCB = Cctachlerinatedbiplizuyt
NoCB - Mouachlonnatedbiphenyl
DelB Decachlonuatedbiphenyl
PO = Polvcllormatedinpheny!
PFK Perflunrokerosene
5 Clean up standard
LS = Labeled srandard
IS = Inrernal wjection standatd
HRGC = Hizh-resolution gas chromatograply
HRMS = High-resolution mass spectromeny
TEF : Toxicity equivalence fagio
TEQ Toxwity equavalent

3.2 Polvchlorinatedbiphenyls (PCBs)— compowids that contain from | to 10 ehlovine
atews. 1esullwg g 1odad of 209 compounds deternuned by 1lus procedure. The 209
PCBs are listed in Table 1.

33 Isomer — componnds having the same number aud type of chlorine atous. but substitnted
i differant positions.

Pame 5 of 84
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3.6

3.7

3.8
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SOP Code: HMS-1608A
Revision: 4
Version Date: 08/13/10

Labeled Standard — an sotopically labeled analoe that is added to all samples. including
metbod blanks .ud quality control samples. betore exfraction. They are used along with
response factors 1w weasire (he concentrations of the congeners, The labeled Toxws LOC
staudard coucentranons are listed i1 Table 3,

Calibration Solutions - solutions containing known amounts of unlabeled PCBe and
labeled standards, listed i Table 5. The set of 5 solutions 18 used ro deternune rhe
mstrument response of the unlabeled analytes relative 1o the €' 13-labeled standards A
sixth calibration solution contains all 209 congeners and 1s used for calibration of all
compounds nol contaimed w the 3 poiut curve

Internal Standard Seolution — a solution confaining the mternal myjection standards that
are added to the extract after final concentration for HRGC TIRMS analysis to determinie
the recavery efficiencies acliieved for the ("1 3-labeled standards. Concentrittion- e
listed 1 Table 3,

Matrix Spike Solutioo — a solulion of native (unlabeled) Toxws/T.OC PCB-hat ave
spiked inte the laboratory control samples prior to extrachion o muniter methusd
perfornnance. Coucentrations are hsted in Table 5.

Clenn Up Standard Solution — a solution contanung C13-labeled compounds that 15
spiked 1o the extract privr lo clean up to measnre the efficiency of the clean up procedine.
Concenivations ave Listed w Table 3.

Method Blank (MB) — represents the backeground contiibunions from glassware
extraction and clean up solvenis. An MB is spiked with a solution of C 1 3-labeled
standards, extracled, cleaned np, and analyzed by HRGC/HRMS 1 exactly the sae
nepner as the test samples.

Calibration Verification Standard (VER) — The mid-point calibration «<tandare (¢ >-3]
that 1s used 1o verifv cahibianon (Table 3).

Estimated Detection Limit (EDL) - The smuple specific estimatod detectton hiut
(I'DLY is the concentranion of a aiven analyte required o produce a signal with a peak
Lieight of at least 2 5 tunes the background signal level.

INTERFERENCES

4.1

Solvents, reagents. glassware. and other sawple processmng hardware may yield artificts,
elevaled baselines. andfor lock-wass suppressiou causing uwusmterprelanon of
chromatograms. Specific selection of reagenis and purificution of solvents by distillation
1 all-glass systems may be required. Wlere possible. 1eagents are cleaned by extrchion
or solvent riose. Euvicomnentally abundam PCBs have been shown to be very diftwnlt wo
completely eliminare from the laboratory at levels lower than the EDLs.

Page 6 of &4
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Reviswou. |

Version Date: U8 [3710
The use of lugh purity reagents and solvents can be used to mininlze wnterference
problems. Solveut lots are tested for the absence of PCBs prior to use by the [aboraton
Disposable glassware is used whenever possible. Reusable glassware must be cleaned
according to the procedures w1 e SOP tor Wasling Glassware, SMO-WASH

[uterferences co-extracted from sampies will vary considerably from sonree 10 source.
depending on the diversity of the site being sampled. Tnrerfering compounds may be
present at concentrations several orders of ing guitode lugher than the PCBs The mvsg!
frequently encountered wterferences are chlorinated diexins and dibenzofurans, methoxy
biphenyls. hydroxydiphenyl ethers, benzylplienyl ethers. bronunated diphenvl ethers.
polynuelear aromaties, polychlonnated naphthalenes. and pesticides. Because very low
levels of PCBs are measwed by this procedure. the elimination of mnterferences is
essential. The clean up steps given in Section 113 can be used 1o reduce or elitmnate
these interferences and thereby penuit reliable determination of the PCBs at the levels
indicated m Table 2

A lugh resolution capillary colwun (SPB-Octyl) is used for this procedure: however. no
kuown sigle column can resolve all isomers, Many componunds coelute with other
compounds of simlar ny'z’s, Deternunanon of which compounds coelute 15 performed by
the injection of the calibranon standard contanung all 209 congeners. Confirmation can
be perforiued on an alrermate cobimn (DB-1); howewver, tlus process 1s not undertaken
conunouly by C AS/Houston and 15 only available to be perfonued by request froom the
client

3. SAFETY

h
j—

The toxicity or carcinogemciry of eacl chenucal used in this procedure has net been
precisely determined: however, each compound shonld be reated as o potential health
Lazard. Exposire to these componuds should be rednced 1o the lowest possible level.

5.1.1  PCBs have been tentatively classified as known or suspected hnman or
wammalian carciogens. On the basis of the available toxicologreal and physical
properties of the PCBs, pure standards should be handled only by lighly wamed
personnel thoroughly familiar with handling and canticuary procedures and the
associarted risks.

'
C
1~

It 15 recommended that the laboratory purchase dilure standard solutions of the
apalytes m this procedure. However, if primary solmions ave preparec, they uns!
be prepared in a hood. and a NIOSH MESA approved toxic gas respiator must be
waornt when hugh concentrations are haundled.

The laboratory will ensure that all analysts receive adequate safery tranning prior to
workiug with the chewncals and componuds associated with 1is wethod.

The salvents aud acids in use m the laboratory wnay be hazardous and should be treated as
sncli. See the Favironmenial Health and Safere Manna!. CHP {Cheniical Hy grene Plan).
Section 3. for more wtormation.
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Disposable gloves. apron or lab cant. safety glasses or wask, and a fuwe Lood wnst be
wsed. Doring analytcal operations that may aive rise to aerosols or dusts. persomnel
shanld wear 1espirators equipped with activaled carbon tilters. Eye protection wust be
wornt while workima with exposed siwples or pure analylical standards Latex gloves are
comnonly used 1o reduce exposure of the hands,

Wuste Handlizg — Good technwpie melndes iumimi s g contrunsnated waste, Plastic bag
liners should e used m waste cans. Janiwus and oiher pevsonnel should be tramed i the
safe handbug of waste.

Low-level coutanunation is always o possibality for HROGC HRMS analvsis due mtle
vhenncal properties of diesuns/furans aod the low resolutiou of the wshuments. Tu
eliunare thes conranunation, it may be necessary tomstall activated carbon filkers and
peciorw bexane wipes on couniers and hood surfaces u-ed for sample processing.

SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE

6.1

6.2

6.+

The client shall cotlect agquecus sanprles w amber class contaners aud collect solid
saiples un wice month coutaivers followiie conveutional saupling practices.

Aqueous Samples

6.2.1  To remove any residual clidorine in aqueons sanyeles. add appreximately Sthug
sodinm thiosulfate per hter of water. To verify s absence, nieasure the chilonne
presence with an wdicator strip accurate down to 0.05ppu. o 0.05me L. Repeat
provess mntil chlone s cawpletely remaved

£.2.2  The client shall ensure aqueons samples ave onaintained in the dark at -~ 67C from
the tune of collection until receipt at the laboratory. [ the smnple will be frozen.
allow roow for expansion. Stowe wthe davk at <670

Solid, Mixed-phase, Semi-solid, and O Samples, Excluding Tissue — The client shall
ensitre solid, seum-solid. oily, and nuxed-phase sanples are mamtained 1 the dark o

<67 from the tune of collection until receipt at the laboratory. Store salud, seon-salic.
oilv. and wuxed-plase sawples i the dark at =-10°C

Fish and Other Tissne Samples

6.4.1  Fish may be cleaned. filleted. or processed in other ways w the freld. such that the
laboratory uiay expect to recerve whole fish, fish fillets. or ouler fgsies B
apalysis.

6.4.2  Collect fish, wrapr m alumiuu foil. anc maintain at <0°%C frow the time af
enllection until receipt at the laboratory, to a maxiwmm thue of 24 hows. 1t a
bouger tansporl fiee 15 necessary. freeze the sample. [deally. tish should be
frozen upon collection and shipped to the laboratory uader dry ice.
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.43 Freeze tissue samples npon receipr at the laboratory anc maintain i the Jack o
S20 to - I0FC tubil prepared.

Holding Times

6.53.1  There are no demonstrated maxunum holdmg tines associated with the PCBs m
aquects, solic, semi-solid. tssue. or other sample matrices. [T stored in the dark at
0-6°C. agquecus samples may be stored for up to one year. Sinularly. il stored i
the dark af -20 to - 10°C. solid. semi-solid. wln-phase, and tissue samples mav be
stored for up to one vear.

i
|
1.3

Store sajuple extracts 1o the dark wi 0-6°C wotd] avnalyzed. [Fextracts are stored af
0-67C, sample extracts may be stoved for up 10 one vear

Samples are nsually slupped frow the chent ro the lab by a stavdard sluppnig servics szl
as UPS. Federal Express. IDHL. or LiSP5.

Samples are logged m 1o CAS LIMS aud labeled for tracking Huough the laboratory A
cooler receipt fonu is hilled oul. cataloging any non-contormances associared with e
receipt of the saple containers, See the SOP for Sople Receiving, SMO-TFET, fora
trore deratled explanation.

Betore extraction. a visual inspection of a sawple is done. Aqueons sauples deened to
have =% solds are Bltered unless otherwise specilied by the ¢lient. Solid <aoples are
Lowogemzed thorouglily prnoc o aliquetting. See the SOT tor Snlsanpding and
Copositing Agueons and Saff Sauples. WET-S8M P, for wore infonmation.

APPARATLUS AND EQUIPNENT

7.1

Gas Chromatograph/lligh-Resalution X Lass Specrrometer/Dara Syvsrem
{GOCHEBMSDS) - The GO must be equipped for tetperatue progmramwine. All veguiced
avcessanes unist be avalable. suel as syringes, gases. aud capillary calunus.

7.1.1  GC Injection Porl - The G injection port wiust e desigued for cupillary
cohimus. The use of splitless wyection technigues is reconunended. On column
luL injections can be used ou the 30m SPB-Octyl colunn The use of a moving
ueedle injecnon pord is also acceptable. The use of a 2pl. jection 1s acceplable:
howewver, analysts must remain consistenl througlout the analvses by wsing the
saiie jecton voluwe ar all lunes.

7.0.2  Gas Chromatosraph/ Mass Spectrometer (GCMS) Intecface — The GO /MS
interface compouents should withstand 330°C. Cold spots or active surfaces
{adsomstion sites) 1 the GC/MS mterface can cause pueak tmbiug aod peak
broadenwg. [t s reconunended (hat the GO colunn be fired directly 1o 1he ures
spectamerer oo souree withent hema cxposed o the loniziug etectron beau
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B.14

B.15

B.135

SOP Code: HMS-160684

lZevision: 4

Wersion Date: D2715/10
Acetone — 99.9% munimum Assay (HPLC Grade. EMID. AXOLIA-1)

Stundards Supplices

5.14.1

8.04.2

Cambridees Isotope Laboratories (Cily Prmary stangards suppler

Wellington Laboratoues  Secoadary standards supplier

Purchase, Receipt, and Haodling ol Standards

8,151

5154

3.15.6

All standards prchased from CASTIouston mnist bave an approprials purs bhase
reguest fovw Glked out aud bave approval from the Laboratory Dhrector or ather
qualilied individual. They must then go through the CAS/Corporate Prrchasimg
Deparment, Standards are cousidered consunable and do not need an
Expendtiure Anilorizanon Request (tEAR) even if the cost exceeds the flhreshold,
See the SOP tor Prrciiasing and dpproval of Pendors, ADM-PUR, for innye
wtormation.

Lpon amival all packages coutanung high concenmations must be checked for
famnge If any dawage 15 present. consult with CAS/Houston Enviromuental
Health and Satety Officer betore firther steps are taken. Proper safety practices
shionld be Followed when handling received standards.

All recetved standards nmst be assigned a PCB Standards Logbook identification
nutnber. Copy the solution description from the certilicate of analy-s and aitach
to the space provided for the next entry 1w the logbook. Include the recerved dale
m the logbook. The followmg fonnat s apphed: BIPCB)[lL.ogbook number|-[page
number |- entry nmmber|. An example would be B3-20-1.

Acssim eacl standard an espiration date a5 ooted by the suppler. Thes s usually
tewr vears after the wanutacrure dare, Record this W the stanctards Ingbook and on
the staudard vial. A standagd nmst be disposed of after this date unless s vahdity
can be verified (Section .23

Recnrd the denrification number on Hic received vial label. Transfer the standazd
froun the recerved awponle 1o a 2ml amber vial, keeping the supplier label intact.
Seal the vial wath Tefloa rape. This will ensire no deterioralion will cecwr

Reecord the idennification number on the certificate of analysis received oo the
supplicr and store lits dovunentation fa the * 1668 Staudards”™ binder for funwe
reterence. Certiticates ot aualvsis are also available through rhe Cerillian
website, CIL s waonfactirer.

All zolutions wnst be adequately labeled with rhe logbook identification eade,
methiod, short solution description. preparation date, initials of person pertornnug
preparation. espiration date, valhune and eoncertraiion. Logbook enfries shall
inclucle all of the above with the addition of the hist of cowponents. the
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Version Date: 08713 10
coinpouets’ logbook wdenttlication code, description and concentration. plis the
itiabs of the person witnesswg the delutiou steps.

High-Resolution Concentration Culibration Solutions — Five nonane solurions
contmning wilebeled and carbon-labeled BCBs at kuown conceurrations ure tswed 1o
calibrare the Wwstument. A seah solution conraining alt 208 congeners i used 1o calibrate
Hie wnstownent for the cowmpounds other than e texics and earliesl and latest eluling
congeners 1n : chlonination level. The conceutration ranges e howmoloze dependent.

Labeled Standard Solution  The purchased Labeled Toxie~ LOU window-deimmng
stack solutiou s diluted onee with Nenane and aeaut with Acetone to make the libeled
stanelard spikng solunen (Table 3% Store at =6 °C o the dack. All stanclacdds ave assigued
avlle (1} vear expiration date, not 1o exceed the Intest expnation date af any parent
sallition, Al standards m Acetone are wade daily.

Tnteronal Standard Solution — 1he parchased labeled stock sulntion = diluted to mnake a
labeled mremal standaid stock solutton. Pertonu an additioual diluhen ou the stock
solution to make an interual uyecnon standard workg solubon (Table 33 Store ar 670
i the davk. All standards ave assigned a one (13 year cxpiration date, not to exceed the
latest expuaton date of apy parent solutiou.

Clean Up Standard Solution — The purcliased labeled clean up siock solution s wsed tn
make the clean up standard stock selution. Perform an addimonal dilution en the stock
solution to inake a labweled clean up standard working solntion (Table 3). Store af - 6 € i
the dark. All standards are assigned a one (1) vear expiration date. not to exceed the larest
expuanon dare of any pareut solurion.

Matrix Spiking Solution {tnrget cowpounds) - The purchased Natve Foxies LOC
stock solution 15 wsed 10 ake the marriy stancard stock selumon. Perlorms an additional
dilition on the stock solution te make a malvix staucard workiwg soluton (Table 33 Suwe
at =6°C w the dark. All standmids are assigned a one (1) vear expiration date. not fo
exceed the latest expiration date of any parent solution. All staudards 1 Acetous are
maade daely.

Relerence Standards are 1o be purchased fom a supplier other than the prumary standand
supplier, All reference standards mnst be segreaated from pnmary standards duting
slorage. Reference standards can only be used (o venty prumary standards and may not be
msed for samples All reference standards must be documented m the standards logbeok:
following §.15.3 - 8.15.7.

Researcl standmds munst be adequatcly labeled as such. [ adifion to Se¢ 5.15.7. all
labets for standards desiznated For vesearch must also state specitically the mtended
vesearch to be done, along wath an appropnate qualitter. such as “For 1esearch piposes
only.”

Lapiation dares can be exrended under the conditions outlied vy the CAS/Corporate
Ealicv for Standards and Reagents Expirorion Dares. Seprember 2000
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11. PROCEDURE FOR SAMPLE PREPARATION, EXTRACTION, CONCENTRATION
AND CLEAN UP

11.1  Sample Preparation

1141

11 i

1

Sawmple preparation involves modifyme the physical fonn ol the sample so that
the PCBs cau be extiacted efficiently. In general, the samples must be i a liguid
foru vr in the form of foely divided solids i order Tor efflicien! extractions o
take place. Table 9 lists the phiases and suggested quantities for extraction of
various satlple matrices.

For smnples known or expected to contain high levels of PCBs. the smallest
sample size representative of the eutire sample should be used. For all samples.
the blank. Internal Precision and Recovery (TPR), and Ongoing Precision aud
Recovery (OPR. or LC'S, Laboratory Control Sample) aliquots must be processed
through the same steps as the sample to check for contanunation and losses in the
preparation process.

Agueous Sample Preparation — Preparation of aqueoiis sawples vontaning one
percent suspended solids or less.

LB 2T Agueous samples conlainmg oue pereent suspended solids or leas e
preparad usme e procedie bewow and extracted usme lhe exirachion
tectutques w Section 11.2.1. Flus procedine is apphicable Lor swaples
and QC abigquots,

L1.1.2.2 Tronster the sample 1o the '~ gal, extraction vessel. Mark the original
level of the sample on rhe ~unple couramer tor retercnce.

11.£.2.3 For each batch of up 10 20 sampies to e extracted wn the sane slutt
place three i1. aliquots of reagent water mto clean ' = val. extrachion
vessels. One of these will serve as the Method Blank. and the ovther tao
will serve as the Laberatery Control Sample Doplicate Labotatory

Control Sawmple (LCS/MLCS),

11.1.2.4 If filtration of aqueous sawples is required, connect a porcelai Buclwer
furmel to the ' pal. extraction vessel and affix an appropnate elass fiber
filter to the funnel. Allow sample to pass through filter under a gravity
tlow. If the suspeuded golids coutent is too great to filter through the
filter, centrifuge the sample, decant, and then filter the agueots plinse.
Exiract the filter following Section F1.2 4.4-5 (hexane/dichloromethane
obtains lugher recoveries than 1nluene) aud combine with the aqueons
extracnon extract prior to clean up.

Solid Sample Preparation - Preparation of samples contaiung grenter than one

percent solids,
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Solid samples contatmng one percent suspended solids or mace are
prepared nsing the procedure below and extracted vamg the extraction
techmicues m Sectans 11.2.2 or 11.2.3 This procedure 13 applicable to
samiples and QC aluquots.

Weizh a well-uuxed aliquot of each sample sufficient to provide Sg 0l
oy sobicls wmto a clean rhumble.

For each hateh ol np 10 20 samples to be extrmered m the same shitf,
welgh three Se aliquots of the reagent arade quartz sand ¢or sodnnu
snlfate. 1l oo savd is available) into vlean thimbles. One of these wall
seive 23 the Method Blank. aud the oflier two will serve as tlie
[aboratory Control Smnple/Duplicate Laboratory Control Sample
(LOSTLCS).

Total Seiids Detenminanon. Record the welaht of an empry, Iabeled
seintiflation vial on the beuch sheet. Add 5-10g {wet weizlin) ol the solid
sample to the semtullation vial and 1econd the new  combimed werzhi.
Place the vial 1o an oven at | 10=5"C for a miwuun of 24 hoors,
Finally, record the div weight of the combivation on the bencl sheet
Calculate the percent solids using the following formula:

Susolids — = 100
M
Where: w, = combined weight after drying. m g, winus the cmpty saal
welght.
wy = comnbined weight before doyng, m g, ouaus he empty vial
waizhil

1113 Eisband Other Tissues — Most tissue sauples are vecerved previcilsly

Loowogemzed. 1t a sample s recerved that 13 not, however. the pottron of the
sample 1o be used for PUB determaination must be established and the fallawing
procedine used [or homogemztion,

L1141

11.1.42

[1.1.4.5

Tissue sawples are prepaved using the procedire belonw and extracted
nsing the extraction techuigues n Section 11.2.4. Thts procedure is
applivable for samples and QO aliqaots

A mnmem af 20g of tigsue wnst be homogezed to ensure tlere 15
cuongh sample for PCB and lipid detenmuanioun (wille conmgh left ove
1 case re-extraction 15 necessary). Addettonally . the weight zliowld Te
increased for samples requirwge additicual aualyvses.

Homaogeuize the sample acearding to the pocedures o the S0P tor
fissnee Preparation. WET-TISP. Transfer to 2 new, labelod somple
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coutaner with a Teflon-lmed cap. Store a1 =20 to -16°C and 1n the dark
until analyss,

P14 Weigh approximately 5o (10g 1] hpids analysis 15 vequired) of the
lomwaentzed fissie wro o clean thinble.

tL.Lb5 Foreach batel of up to 20 samples 1o be exnacted in the smme shali.
welall thice Sg allguots of contaminant free tissue or comn oil into clean
thibies. Oue of these will serve as the Method Blaok, and the other o
will serve as the Laboratory Cantro] Sample/Duplicare Laborarory
Contrel Sauple (LCS/DLCS).

To ensue the walerial used for QO samples is fiee of target componnds.
homepemze and extract the marerial tollowme the sreps m Sections
LEELE-111.4.53 and 11.2.4. Apalyze the exracts cu the HEGCHRMS
machines 1o verily no PCBs are present. Once determined. the blank
matertal can be used tor QU sawples. 1 coutpmination is preseul.
Lowever. the eunve lot of material must be properly disposed of and
anotber Lot obtained.

Extraction and Copcentration

NOTE: The standard selution concentrati s disclssed below represent the aniottut
added ko sawples where the defanlt fina] volisue 15 to be L00pL. 1Fthe final voluue of the
extract 1= to be 2000 (ko aclueve better data quality objectives), all spaking schution
coucentrations st be recduced v a factor of five (5.

11.2.1 Extraction of Aqueous Saiuses - Aqgueous saples are to be extracied nsing a
wrslified separatory funpel procedure. The moin didfersnce 13 that the vessel o
olass jar with a Teflen-lined cap that 15 dig»v-able. Tlus zreatly reduces vio---
coutanEation.

1.

I~-d

L1 Spike Low]. of the Eabeled standard spikung solution at 10-20ug mi
(Table 31 nta each sample and each QC aliguot. Record this addmon on
the bengle sheet.

LE:2.

O]
—_
-

2 Spike 10w of the Matrix standard spiking sohstion at dog‘ml | Fable
33 nto the LOS'DLCS aliguots. Record this addinon on the bench sheet.
These will serve as both the precision and aceuracy for the batel

[1.2.1.3 Add 100mL dichloromethane (o the spiked snmple m1bhe ' gal.
extraction vessel. Vent the vapors under a fiune hood by shakmg for a
few seconds then unsealing the cap. Repeat this process unfil pressiue
u longer builds in the vessel. Extract the sauple by shakusng the jar
wantially or on an autamatic sbhaker for 3 wimites. Allow the Tayers o
sepatate for a ninmunun of 10 minmtes and pipet the dichlorometliane
layer {borlow) inlo au appropriately labeled 250mE jar, If an emnlzien
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layer forms, etnploy wechanical techmques (ultrascnie bath.
centrifugtion) 1o complere the phase separation.

Extract the sample with au additional 30mL. aliquot of chichloramethane.
Following extraction, remove auy excess water {row the
cichleromethinie porlien by switling the sample exrract and removop
the warer that collects ou tap.

Concentrate the extract usinz o rotary evaporator (with Leating bath ar
45-30°C) or witrogen =vaporator to a volmme of approximately [3ml. A
weluene keeper may be added at the option of the analvst. Concenrrativn
tecluaques st be precise and the analyst iousl ot ta lei the solvent
level get too loaw or else risk the loss of the hghirer CB cowpouuds

semple Volume Deienunation. Following extraction. usimg [ap watel.
refill the sample conraer to the line warked w Section 11.1.2.2.
Measwre the volume of this water using a ealtbrated graduated cvlinder
aud recond ou the exnraclion beocl sheet,

Suxhilel Extraction of Solid Samples - Sobid samples are to be extracted vsin -

either a soxlilet extracnon appaats or ao Accelerated Selvem Lstrachor (A%
Clhivusiug which appatatus to use 15 at the discretion of the analy-t: howewver, thee
ASE should ondy be used lor ow percent solils sangples.

s

1-2

]

£
2
-
b

Spike LOmL of the Labeled stoncard spibome sobufion at 10-200e ml.
(Table 31 mto each sample and each Q0O aliquat. Recod s addition oo
the bepel et

Spike £.0mL of the Matnix atandard spiking zolntion ar Snpanle (Table
33 o the LOSLOS aliquots. Record flus aeddition on the benel sl
These will se1ve as both the precision and accuracy Tor e batcl

Add 10-20g anhydrons socinm sultate ta each thimble contanung the
sample and mix theroughly to evenly distribule the sodin snlfate. Tf the
mixtwe s not fee-flowing, contmue 1o onx m sodinm sultate until a
free-flowing consistency can be olMaimed.

Fransfer thuuble to soxbiet extractor fitted with a $00ml. Lenling flask
coutainiug 240wl Toloeve aud bothing chips. Alternatively. Ihe micro-
soxhlet apparams unlizes a siwaller set up. thes requirmye vnly 125wl
Tolnene aud botling chips to be added to g 250mL boling flask

Place the soxhler apparatus onto a beiling mantle condense

cowbination and reflus ovenuabt {16-24 hours). Solvent inust cyele 3
times per heny mniiun (controller set at 67 or ~60%").
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evaporafor (with heating bath at 45-50°C), nitrogen evaporator. or by aw
dryiug under 1he fune Lood 1o a volune of approximately F3mi. No
keeper solvent 35 to be added. Concentration tecluiques must be precise
aud the aualvst should Le sure not to let the solvent level pel too low or
efse 115k the loss of the lighter CH compounds.

xtraction of Solid Samples — Selid sawples are 1o be extiacted usme either

a soxhier extaction apparatus or an Accelerated Solvent Lxtractor (ASE)
Choosing which apparatus to use is at the discretion of the analyst: however. the
ASE should only be used for low percent solids samiples.

CAS/Houston uses a Dhonex ASE200 Extractor. Other EPA approved extractors
may be used wmstead.

[1.2.3.1 Label stamnless steel ASE cells accordingly. Add a fit 1o each cell and

11

I Bt

1
nd

[~
gy )

I
.l

(¥H)

G

cover with a small amount of sodinun sulfare.

Rather than adding sample/spiking solution 1o a ¢lean llomble, s
add sample to a clean beaker to record weizlit. Add 10-20g sodinu
sullate. spike 1.0mL of the Labeled staudard spikiog solution at 10-
20ng/mlL (Table 3), and nux thoronghly to evenly distiibute the sodinm
sultate. Record the standard addition an the bench sheer. It the nuxture
15 ot free-tlowing, continue to nux w sadnua snltate vatil o fee-
flowing consistency can be obtamed Transter sample te ASE celll e
with sodiun sulfate,

Label 60ml . collecton vials and posioon both the cell and 60mL
collection vial in corvesponding locatious on the rays. Double eheck: to
ensive all cell positions mateh their respective vial positions.

Check Toluene reservolr and fill i low, Check Nitvegen level 1f lony.
replace tank Use safety precautions when handling the pas tanks.

To start the ASE: Press “Menu,” “Load Method.” “Number 1.7 and
“Start” on the screen. All methods and schedules are pre-programned
based on Dionex reccummendations for the sclvents used. and can be
touud wn the appropriate waimtenance logbook.

Concenirate the extract using a rotary evaporator (with heating barh at
43-50°C) or nitrogen evaporator fo a voluuwe of approximately 15ml
No keeper solvent 1s to be added. Conceutration technuguees must be
precise aud the analyst should be sure uot to led the solvent level get too
low or else sk the loss of the lighter PCB componnds.

Soxhlet Extraction of Tissue Samples - Tissue samples are to be extracted using 3

soxhlet extraction apparatus
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11241 Spike 1.OmL of the Labeled standard spikang solution at 10-20ng wl
{Table 3) mto each sampic and each QC aliquot. Record thus addition on
the bench sheet. I lipid detennmation s to be perfonned on a sample.
spike 2.ul of the Labeled standard spiking solution. msfead.

11.2.4.2 Spike | .Oml ol the Matx standard spiking solufion al Sngwl. (Table
3) mto the LCS/DLCS aliquots. Record this addition on the benel sheet
These will serve as both the precision and accuracy for the baich.

11243 Add 20-30g anbydrons sodium sulfate to each thimble containing the
sample and imx thoroughly 1o evenly distribute the sodium sulfate It the
puxture 15 pot free-flowing. confinie fo nux i sodiun sulfate unnl a
free-flowmg consistency can be obtaed.

11.2.4.1 Transfer tunble 1o soxllet extractor fitted with a 500mL boding flask
containing botling clups and 300wl of a 11 prxhure of
hexane/dichloromethane. Altematively. the nucro-soxhlet appavatus
utihizes a swaller set up. thus requinog only 150ml of the 1:] mixmre to
be added to a 250mL boiling flask.

[1.2.0.5 Place the soxhlet apparatus ooto a boiling antle ¢ondenser
combmanon and reflux overnight (16-24 hours). Solvew must ¢yele 3
tines per howr numwnim (controller set at *47 or #40%,7),

L1.2.1.6 Cool the extraction apparatus. [T lipid determaition = to be performed.
foilow thesw steps, else. wove on to Section 11.2.4.7. Weigh one 230l
Jar and record on the beneh sheet. Spht the exnact nno two 250ml jars
{with the extract for lipids determination added 1o the pre-weighed o).
Be swre 1o sphit the extacts evendy so as 10 ensure one Lall of the final
extract 15 in each coutainer. Dry the extract i the pre-werghed jar 1o
comnplete divness and record the weight on the beneh sheet. Caleulale
the perceat lipids nsing the following equation:

edipid = s « 100

W,

Where: w, = weight of residue, in g, easurad as the hfference w the
jar prior to adding the sample and following concentration.
w, = weight of hissue, m g.

The un-weighed jar and extract is {o be used for target compound

determnation and 1s to be concentrated followmg the procedire m
Section 11.2.4.7 below.
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11247 Conceutrate the extract usig a rotary evaparator (with beating bath i

45-50CY or nitrogen evaporator fo a velume of apposimately 15ml.. A
toluene keeper way be added at the option of the analyst. Concentration
teclunques mst be precise and the analyst should be sure not to fel the
solvent level get too low or else risk the loss of the lighter PCB
coanpeunds.

Extract Clean Up - For some aqueous samples and all tissne and solid samples. back
extraction with sulfurie acid 15 necessary 1o remwove the presence ol mterferences. The
presence of color in an agueous sample determines if back extraction s necessary. 1t is
not. proceed durectly fo the silica gel clean up procedure m Secrion 11.3.4. Opnional clean
up procedures described m Sections 11.3.2-11.3.3 may be employed. Spike all samples.
meluding QC samples, with 100uL of the labeled cleau np standard spiking solution at
|Oug'mL (Table 3) prior to performing any extract clean up procedures.

11.3.1 Sulfuric Acid Clean Up

53 T 5

18.3.1.3

1314

After concenhation, solveut exchauge the extract by adding 60ml,
hexane to the saple jar. Partitton the extract agaist 1 0ml snlfune
acid. Shake for 30 seconds nuninun with periodic venting te a bood,
Remove and discard the acid (bottom) laver.

Repeat the acid washmgs until no color is visible m the hexane laver. up
to a waxituw of fowr washings,

Partition the extract against |0mL sodiun chloride solution and shike w
the same way as with the acid. Remove aud discard the aqueous

{bottom) laver,

Proceed with the sibies gel elean up procedure.

L322 Opatonal Sodimw Hvdioxade Clean U

2 B i

T

Prior to performung the silica gel clean up step. an optional base clean up
way be perfonned (o remove addimonal interferences based on (e
effectiveness of the sutfiusc acid clean up or known sample matrix
interterences.

Perfonn another solvent exchange step by adding 60l bexane 1o the
10wl of solvent. Partition the extract against 10mL of 4 sodium
hydroxide solution. Shake for 30 seconds mininnun with peniodic
venting mte a hood. Remove and discard the base (bottow) laver.

Repeat the base washings until no color 15 visible 1w the hexane laver. up
to n maxwnny of four washings.
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11.3.2.3 Partition Ibe extract agamst [0mL sodinn chlonde solution and shake in
the same way as with the base. Remove and discard the aqueous
(botrow) layer.

11.3.2 1 Proceed with the silica gel clean up procedure

[1.3.3 Ophooal Flomsi] Clean Up

11.5.3 1 Pror to perfonning the silica gel clean up step. an optionas Florisl clean
up may be performed to elmunate polar and nou-polar interference-
based on the effectiveness of the sulfuric acid cleau up or known sauiple
watres mterferences.

11.3.3.2 Perfonm another solveur exchange step by adding 60wl hexane to the
10wl ot solvent. Add approxunately 0.5g activated Florisil to the
extract.

—_
(]
‘rd
L)

3 Vortex the sawple for 3 nuoutes. Let sit overnugll.
bi.3.3.4 Proceed wath the silica gel clean up procecive.

1134 siliea Gel Clean Lip

[1.3.4.1 Pack the rapereel glass cohunm as tollows: Insett a alass woal plug o
the bortam of the columm. Place 2g activated nentral siliea gel inro the
colunm. Add 6g activated sodiun hvdroxide wiused silica gel. 9o
activated sulfuric acid mfused silaca gel. and 3g anliydvons sndnnn
sulfate. Tap the colunn gently after each addivion to senle the silica gel.
Elute with 30ml bexane. Check the colunm for channeling It
chanueling 1s observed. discard the column, Do not tap a wetted coliunn.

11.3.4.2 Place the silica gel coluun 1 the clamp on the clean np apparanis Place
a clean. appropnately labeled 250ml. jar vademeath the coluun o cuteh
the eluate. The cohunn 15 now veady 1o load the smuple extract,

11.3.4.3 Trapsfer the |0l extract to the silica cel colwun and allow the solveut
to ehute until the extract level 15 at the top of the sodnnw sulfaie.

11.3.40.4 Rmse the 250mL jar coutanung the exlract with 30mE bexane and load
the vinsate onto the silica gel coliwun. Allow the hexane to elute nutil the
solvent level 15 at the top of the sodim sulfate.

11.3.4.5 Slowly add 30mL hexane to the silica zel colmnu. allowing the hexane
1o pass throngh the cohuun using a grevity feed. Add additienal 30mb
portions to each column, as space permits. The total volume of hexane
eluant should be maximized to obtai the PCBs mest efficiently. yel not
averflow tle 250l jar
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11.3.5 Final Extract Coucentration

1135 1 Concentrate tie extract usimg a rotary evaporaror {with bhealing Dalh o
45-307C) o1 witrogen evaparaior to a velume of approximarely 15mf .
Transter the extract to a clean. appropriately laheled scintillation vial.
(Concentrate the extracr fiuther to a velume of approxnuarely 1.5n1L

L5382 Teanster the extract quantitatively from the scintillation vial 1o the ate
satapler vial while slowly evaporating the extact ntibizing rle nittocen
evaporator, Unee the enlire extract hias been translered 1o the aule
samipler vial. concentiale the extiact to approximatehy 1G0UL (o 20pL if

requested).

11.3.5.3 The sample extract 15 ready to e spuked with 2pl uf the wrerual
injection standard at 30000z ml {Table 3).

2. PROCEDURE FOR HRGC/HR YIS ANALYSIS AND CALIBRATION
12.1  Chromatograpiic/Mass Spectrometric Conditions and Data Acnquisition Parameters

1211 Gas Cluowareeraph

Colonw coating: SPB-Octyl

il tluckness: 0.25mn

Conw dinension: 300 x 002 5mw (1D
Injector temperabure: 370°0

Sphirless valve tioe: | win

Interface temperanue: 295 C
Temperates progrmm:

STAGE INTTTAL  INPTIAL BOLD TEMPERATIRE FINAL TEMP  FINAT HOLD TIME. \

TEMP TIME, MIN BAMP. °C/MIN i I[N
150 0

390 0

The GC conditions may le optimized for compound separation and seusitivin,

Ouce optunized. the same GC conditions mnst be used for the analysis of afl
standacds, Blanks, IPR. and QPR standards, and samples.

12,12 hlass Spectromersy

12.1.2.1 The wass spectvocter us! be operiled ey seleeted 1on monitoring
(5130} wode with a tatak cvele tine (includmg the veltage reset e of
one second or less. It 1$ nupoctaut to wanttam the same sel of jons for
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both calibration and sanple extract analvses. All tons m Table 7 st Le
woenitered.

The recemmencded mass specneweter tuning conditions are based on the
eroups of wonitored 1ons. By usmg a PFRE melecular leak. 1one the
tostruuent to meel the minhuum required reselving power of 10.000
{10% valley) ar o'z 330.9792 (PFR Y o1 any olher reference signal
between 300 and 330, By nsmz peak watching couditions and the PER
reference peak. venfy that the deviation between each womiored exact
7 and the theorencal m'z must be less than Sppw. Each lock mass
nust be weunored and wust uot vary by mote than £20% thronehor ks
respective retennion foe window, Vaiations of wore than 20% mdicate
the presence of co-elubing mterfecences that raise the source pressure
And wiay sionthicautly reduce the sensitiviry of the mass spectramefer.

Obta a selected 1ou current profile (SICPY al the two exact mz s
specibied w Table 7 and at 10000 resolving power al each 1.OC for the
native congeners and congener goups nd for the labeled cougeners.
Because ol the eXleusive nin-s ratge coversd m each finction. 1t may
not be possible ro mamtain 10,000 resolution throughont the niass mange
diring rlie funchion. Therefore, resolntion mmst be = 8.000 tucughoul the
wass range and muost be 10000 m the center of the miass range for each
fuuetw

12.1.3 Ion Abundance Ratios. Minunun Levels. and Sianal-ro-Noise Rahios — Inject a

1L ahiguot of the CUS-1 calibration selulion (Talle 3} using the GC condinons in
Seetion 1211,

12.1.3.1

Mleasiwe the SICP areas for each congener or congener grotip, il
compite the 1on abundance ratios at the exact nvz’s specified m Table 7.
Conpare the computed ratio to the theoretical ratio given in Table &

All PORs 2nd Tabeled compounds a1 the C5-1 standard must be within
the QC huuts i Table 8 for thenriespective won abundance ratios.
otherwise, the mass spectrometer must be admsted and thus rest repeated
until the 'z ratios fail within the lumits specitfied. If the adpsnueut
alters the vesolutions of the mass spectrometer. 1esclubion must be
verified (Section 12.1.2.2) prior to repeat of the test.

YVerify that the HRGC /HEMS tustment meets he estinsed ounomnem
levels |IEMLsY in Table 2). The peaks representing the PCBs and labele
compounds 1 the CS-1 calibration standard must bave signal-lo-uoise
{5/ ratios =10: otherwise. the mass spectrometer st be adjusted and
this test repeated il the winunun levels m Table 2 are mer.
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NOTE: The secondary 1on of DiCB 13 miterfered by PEK and requirss »
resoluting of 22000 to resobve sutficiently. SN for these contpound- m
the €5-1 may fall below 1001,

NOTE: CAS/Houston nses Method Reportioe Limit (MELY mcead of
EML when referenciog the wnnow levels m Table 2.

Initial Calibration by Isotope Dilution - Initiad caliliation is required before auv
silpiv- can be analyvzed for FOB conseners. Inttial eabbration 1s also requared of any
ronfine calibration does not weet (he requied accepronce coterta. Isotope dilntien i= used
for calibration of the Toxies. LOC PCBs. The veference comnpound for eacl warive
cowpound 13 105 labeled analop. as listed in Table 20 A tive point calibranion
enconlipassug the coucentration range 15 prepaved for eacn nanve cougensr.

12.2.1 For the Toxes LOC POBs detemuned by wsotope dilution. the relative sospon
tacrors versus concentration w the calibration selutions i~ comapnied aver the
calibration range according to the procedures describad below,

12.2.2 The response of each Toxies' LOC PCBs relative 10 s labeled analoyg i
cletenumed usmg the area respenses of botl the primary and secoudary vxact
u’z’s specified 1 Talde 7, lor each calilvation standand. as tellows:

— (A4 + 4710,

T AD D,

Where:

._-I_-'I anl ,-! = suun of the integrated 1on alvndances of e quantitanen wns fink
unlabeled PCBs,

A% and 4. — s of the integrated jon abuudances of the quantitatiou ions for

the labeled standard PO Bs.

Q. = quantiry of the labeled standard nyected {p2a1.
3, = quannty of the unlabeled PCB analyte unected (po).

The £ valnes are dimiensionless guaufties: 1he nnits nsed to express 2 and 03

weist e the same.

12.2.3 To enbbrare rhe analyviieal svstem by imofope dilution. byect calibranou standaids
("S-1 theough €%-5. Use a volowme weneieal to the vohane chesew m Section
12.1.3 anel the conditions m Section 12,11 Compute and stove the 1glative
response factors for cach Native Toxies'LOC PCB al each conceutranon.
Compute the average [oiean) REF. as follows:
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faf

Where
1 = The nulabeled PCB congeuner.
J = The wjection nunber (or calibration solution mumber. 7 = 1 10 5)

12.2.4 Linearity — Calculate the RSD of the S RRFs. If the RRF for any Native
Toxics/LOC PCB 15 constant (less than 20% RSD), the average RRF nay be used
for that congener: otherwise. the complete calibration curve for that congener
must be used over the calibration ronge

12.3  Initial Calibration by Internal Standard - Intermal standasd calibranion is applied we
deternmnation of the nattve PCBs for wluch a labeled compound is not available. 1o
detenmuation of the Labeled Toxies/LOC window-defining congeners. and labeled clean
up vongeners for perfonance tests and intra-laboratory statistics, and fo determination of
the Labeled injection mternal standards. The reference compound for each compound is
isted 1 Table 2. For the native congeners (other than the native Toxics TOC PCBs)
calibration 1s performed af a single point using the Diluted combined 209 congener
solutiou, For the labeled compounds, calibration 1s perforned using data fiom the five
pomts m the ealibration for the Nanwve Toxies LOC PCBs (Section 1221,

12.3.1 Response Factors - [uternal standard calibration requires the detenmination of
response factors (AF) defined by the following equanon:

RF, _M RE A4 --.4,;2'1;-. o,
T A0, “ A A0,

Whiere:
L oand 4 = sum of the inregrated ion abundances of the quantitabion wn- for

wnlabeled PCBs.
A aud o) = swu of the mtegrated ion abindances of the quantitation ions Loy

the labeled standard PCHs.
A' and 47 - s of the intesrated ion abundaneces of the quantitatinn ions the
wternal pecthon standards.
quantity ol the Iabeled standard wgected (pea).
= quantity ol the uternal wjection standace injected {pg).
= ¢ueantity of the unlabeled PCDB analyte injected (po)

12

G

The RF, and RF values ave dimensiouless quannities: the umts used 1o express

o

0, . O, and O, must be the same.
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To single-concentration calibrate the svstew for native PCBs other thanw the
Native Toxies/LOC PCBs by interual standard. inject the Dilnted combmed 209
congener solution. Use a volune wdenlical to the volime chosen in 12.1.3 and the
conditions i Section 1211

Compute and store the relative respouse factor (RS lor all native PCHs except
the Native Toxies/L.OC PUBs. Use the average (mean) response of the labeled
compounds at each level of chlonnation (1.0C} as the quantitation reference. to a
waximium of 4 labeled congeners. as shown in Table 2. For the combinations of
isonieric congeners that co-elute. compute a combined RF for the co-eluted group.
For example, for congener 122, the arcas at the exacruvz's for 1041, 114L. 1 18L
and 123L are suuuumed and the total aren 1s divided by 4 (because there are 4
congeners m the quantitation reference).

NOTE: All labeled congeners at each LOC are used as refereuce to reduce the
effect of an interference 1f a single congener i1s used as reference. Othel
quantitation references and procedures may be used provided that the resulis
produced are as accurate as results produced by the quautitation references and
procedures descrnibed above.

Compute and store the relative responsa {actor (RF) for the labeled componnds,
except 138L. For the Labeled Toxics LOC /wandow-defiming compouds and the
labeled clean up standards, use the nearvest elured labeled wyjection wternal
standard as the guantilahion veference, as given in Table 2. The Labeled mjection
utternial standards are referenced 10 PCB 1381, as shown in Table 2.

[f the requested analysis comprises enly those PCBs contamed i the Native
Toxies LOC mix. a five pomnt cahbration must be followed. Response factors
shall be caleulated based on the five pomts tor the Native ToxiesLOC, Labeled
Texies'LOC, Labeled clean up, and Labeled myjection internal standards. 1f the
requested analysis comprises PO Bs niher than those contaiued wn the Nahve
Toxies LOC mix. a five point calibiation must be followed for the Native
Toxies/LOC compounds while a one poiat calibrations must be lollowed tor the
additional compoinds.

Secondary Sowrce Venfication - inmediately followmng the analysis of the

calibranon solnnons. analvze another standard at the nudpeint of the calibhation.
Thus standard nmst be obtamed from a secondary vendor, or be from a lot
independent of the lot used for the calibration solutions. Caleulate the response
tactors ol all compounds and venfy agast the wihal cahibiation results,

Calibration Verification- At the beginmng of each | 2-hour shitt durmg which analyses
are pertormed. GC/MS system perforance and calibration are venfied for all native
PC13s and labeled componnds. For these tests, analysis of the C85-3 calibration
verilication { VER ) standard ({ 1able 5) and the diluted combined 209 congener soluhion
{Table 3) st be used o verify all performance critenia. Adjustment and'or recalibration
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unist be performed until all perforuance criteria are met. Ouly after all performance
crieria are met may samples. blanks, IPRs, aud OPRs (LCSs) be analyzed.

t2.4.1

1214

t2.4.5

[2.4 .4

MS Resalulion — Statee resolving power checks utust be performed at the
begmng and end of each shift. Ifanalyses are perforwed on snecessive shifts,
ouly the begimning of slutt check s required. 1t the aperating critenia canuot he
wiet, the problem must be correct betore analyses can proceed. Tf any of the
samples m the previous mn may be aftected by poor resolution. Hhose samples
st e 1eanalvzed.

2 Inject the VER (C'S-31 ~tandard using the established operating conditions.

The m/z abundance ratios for all PCBs must be witlun the linuts 1n Table 8
otherwise. the mass spectrometer must be adpisted intil the m'z abundance ratios
fall witlun the lurts specified when the VER 1- repeated.

The GC peak represeuting each native PCB and labeled compound in the VER
standard wust be presenr with a S/N of :[0: otherwise. the mass specriomeler
urst be adjusted and the VER repeated.

Compute the concenmalion of the Toxies LOG PCBs by sotope dilution. These
concentranons are computed based on the mitial calibration data.

For each compouud. compare the concentration with the cahbration venfiealion
lowir in Table 6. If all compounds meet the acceplance eritena. calibranon Las
been verihied and analy«is of standards and sample extracts may proceed £
however, auy componnd fals its respective linut. the measurenent svsienl s notl
perforuung properly, o tus event, prepace a fresh eahbration standard o1 conect
the problem and repear the resolution aud VER tests. or recahibrate. Tf
recalibration 1x necessmry, vecalibration for the 209 congeners must also be

et formed.

P Reenlion Tunes

12.4.7.1 Absolute, The absolute retention times of the Labeled
Toxies/LOC window defiming standard congeners w the VER wwust be
witlun =1 5 seconds of the respective retention tuues i the intial
calibration.

12.4.7.2 Relative. The relative retention tunes of the native PCBs and labeled
compownds in the VER must be within theiwr respective RRT honts in
Table 2.

12.4.7.3 [f the absolute or velative refention tune of any compound 15 not within
the Limuts specified. the GU 15 not perturuung properly. In this event.
adjust the GC and repeat the VER or recalibrate, or replace the GC
column and either verify calibration or recahibrare.
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1248 GC Resolution and Munimmuo Analvsis Tune

12481

12.4.8.3

Analysis

I25)

1252

As a binal step 1 the calibration verification, wject the diluted combined
209 coupgener solution.

2 The resolution and minmmm apalysis hie speeifieations m Section

7.2.2 st be wet for the SPB-Octyl cobwm, If these specifications are
uet met. the GO analysis conditions must be adposted wnnl the
spectticauons are met, ur the colwnn must be replaced and the
calibration verification test repeated. or the svatewn must be recabbiated

After ilie resolution and nuunmun analysts fme specifications age met,
update the retention tioe, relative retention tines. and response taciors
for atl congeners except for the response factors for the componnds rhn
are mubi-point cabibrated. For these compounds. the mwnlti-powr
calibration data must be used,

Establish the operating conditious that resolted 1 acceplable calibration.

Add 2ul of the labeled myection mternal at 3000ng/ml (Table 3) ro the 1000l
{or 20pL) sample exwact numediately prior to wyection o nuonnize the
possibility of loss by evaporation, adsorption, or reaction.

Inject 1ul. of the concentrated extract containing the Labeled injection internal
slandards using splitless injection. The volume 1njected mus! be identical to the
voluine used for calibration.

F2:5.3:2

Start the GC colwun mitial 1sothennal hold upeon injection. Start S
data collection after the solvent peak elutes.

Monitor the exact uyz's at each LOC threnghout the [LOC refention time
winclow, Where warranted, mowtor md'z s assoctated with congeners at
higher levels of chlorination to assure that fracowenrs are not mlerfering
with the nyz's for congeners at lower levels of chlormation. Alswe where
wartanted. momitor w2's associated witl witerferents expected to he
present,

Stap data collechion after Y 5-DeCB has eluted. Retiwn the coluim 1o
the tutial ternperature for apalysis of the uext extract ar stundare.

Identification Criteria - A PCB or labeled compound is wleutified in a standared. biank,
or sample wheu all of the criteria w this Section are el
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used. All sample processing steps that are to be used for processmeg samples.
including preparation, extraction. and clean up. must be included in thus test,

Using resulls of the set of four analyses. compure the average perceut recovery
(X} of the extracts and the relative standard deviation (RSD) of the conceutration
lor each compound, by 1sotope dilution lor PCHs with a labeled analog. and by
wtemal standard for PCBs without a labeled analog and for the labeled
compounds.

For each PCB and labeled compound. compare RSD and X with the
corresponding linuts for initial precision and recovery w Table 6, IFRSD and X
for all componnds meet the acceplance ciateria. system perfonnauce 1s acceptable
and aualysis of blauks and samples may begu, It however. any mdividual RSD
exceeds the precision hnut or auy wdividual X fatls outside the range for
recovery, system performance 13 unacceptalle tor that compound. Comecl the
problem and repeat the test.

To assess the procedural performance on the sample matrex. the laboratory must spuke all
samples with the Labeled standard spiking solution and all sample extracts witl the
Labeled clean up standard spaking solution.

13.3

<l

.

13.

[
(£

-
Ll
i

Analyze each sample according to the procedures set forth by tlus SOP.

Cowmwpute the percent recovery of the labeled congeners and the labeled clean up
congepers usmg the internal standard wethod.

The recovery of each labeled componud must be witlun the linuts in Table 6, If
the recovery of any compound falts outside of these limnits. procedural
performance 15 unacceptable for that compound w that sample. Additienal clean
up procedures mwust then be employed to attempt to brng the recovery withu the
uortal range. IF the recovery caunot be bronght withio the normal range ateer all
clean up procedures have been emploved, water saniples are diluted aud smaller
amotuits of soils. sludges, sedunsots. and otlier niatrices ave analyzed.

It 1s snggested but not requured that recovery of labeled componuds frou sainples be
assessed and records maintained

15.4.1

[3.4.2

After the analysis of 30 samples of a given matnx type (water. soil, slucge. pulp.
etc.) for which the labeled componnds pass the tests 1 Section 13.3. cowpute the
averaze percent recovery (I2) and the standard deviation of the percent recovery
(Sg) for the labeled compounds only. Express the assessment as a percent
recovery mlerval from R — 25, to I+ 25, for each matnx

Lipdate the accuracy asscssment for each labeled coinpound m each matrix on a
regidar basis (e.g. after each five to ten new nmeasureents).

Sample Preparation Batching Requirements
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1350 Number — The pinuber of field samples i1 a preparation batel will not exceed
ety (200,

15352 Matrix - The matvix to be used for the qualily control samples must be consistent
witl the matrex of the field samples (1.2 reagenr water for agqueotis watrices.
quartz saud or sodinm sulfate for solid matrices. or blank tissue for tissue
watrices ).

el
a
Ll

Reagent Lots — A single lot of each reagent used 1u the analyvsis will be used 1o
precess the bateh of samples.

| 3.5.4 Bateh Tone Frame — The waxionnu tone between the stan ol processmez of the
first and last samples o the bately nnist be twenty-foue {2 B howrs.

)
n
el

Batch QC Samples — Facl preparation batch wust contain. at 4 gunmitsn. .o
Method Blank (Section 13.6) to menitor laboratery intvacdneed contanunateon, an
LS (Section 13,71 to assess aualysis performrance (e bia-. or acewacy ). and oo
additional sauuple 1o assess batel precision. Tlus additional ~auple can be n the
fomm of a DLCS (Secnion 13.7), an MS/AIMS paurisection 13.8% ora [0 P
(Sectivn 12.9). Bateh QC samples do not count lowirels the mxivian mnber o7
samiple allowed i a bateh {Seetion 13 5,13

Nethod Blanks - A reference matnx Meibiod Blank 15 analvzed with each -ample balel
lo demonstrate reedomn from coutamination. The watix for the MEB oasl be sindan o
the saaple nmteix for the Latel.

36,1 Sprke cacly of the Labeled standard spiking solurion and fhe Labeled clem v
standard spiking solubons o e MB. aceordig o the proveduves set ot m
tlus SOP. Prepme. extiact. clean up, and concendrate the MB. Analyze the blank
mmcdiately after analvses ol the OFR (LOS) (o demonshiate freedon from
contamuuation and freedom from canvover.

1342 Tt any PCE 1s Found m the blank ar greater than the mnmnm fevel (MRL | or ote-
thivd the regulaiony cowpliance Lior, whoclhever is areater. or 1F any potentially
mterfering eompound 15 found in the blank at the MRL for eacl PCB given
Table 3 (assuming a response factor of | e2lative to the quanhtation retference 1
Talie 2 ar that level of ¢chlannation for a potentially mterfering componind, 1.e. a
corpound not listed 1 this procedure), the Blauk must be evaluated to detennuie
the extent of the contamumation. All suples mnst be associated with an
uncontaminated MB or the data st be flagged ou the analytical repost

Laboratoty Contrel Samples — A reference matnx LCS 15 analyzed {(along with a
[PLOS) with each sample batel to dewonsteate the batel's acewracy (nnd precision). The
matrix for the LOS/DLCS wmst be similar ta the sanple matnis tor the bateh. The

LCS DLCS cowbiuation = w10 ben of an MEDMS, wiless specitically requested by
the ¢lient.
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571 Spike eacl of the Labeled ~landard sprkivg solunon. Matnx standard spiking
solutton, and Labeled clean up spiking selutious mto the LCS DLOS. according
to the procedures set forth m thes SOP. Prepare, exiract. clean up. and concentrate
the LCS/DI.CS. Analyze the LOS/DLCS numecliatelv after analvsis of ihe
calibration veritication and Diluted combined 209 congener solution,

13.7.2 For the ToxicnLOC ' Bs and labeled componnds. compare the ecovay to the
LCS lmupts given i Table 6 IFall compounds niest the aceeptance critein.
systenl performance 1s acceptable and analyses of blanks and ~amples may
proceed. If. however, auy mdividual concentration falls sutside of 1l ranoe
given. the extraction/coucenlration processes are not beine perfoomed properly fo
that compound. In this event. cotrect the problew. re-prepare. extract. and clean
up the sample batch and repeat the LCS.

13.7.3 To venfy perivninance for all 209 congeners. the LUS DLCS mwst contam all 209
congeners over a perniod of 2 years. Compare the results of the 27 Natjve
Toxwes LOCs apnst the requirements  Table 6.

Matrix Spile Samples — A elient may request an MS/DMS be perforied on a field
sample. If requested. the MS/DMS will demonstrate the batel's accwracy and precision.
A DLCS 15 not required 1f an MS/DMS 15 performed.

13.8.1 Spike cach of ihe Labeled standard spiking solution, Matrix standard spiboug
salution, and Labeled ¢lean up spiking solutions mto the MS/DMS. according to
the procedures set forth in this SOP. Prepare. extract (bemg sure 1o propeily
bomeogeinze the field sample such that three identical alignots can be taken), clean
up. and concentrate the MS/OMS, If msulficient sample size 15 received. confacl
the client for direetions an Low 1o proceed.

12.8.2 To venty performance for all 209 cougeners. the MS/DMS must contain all 209
congeners over a period of 2 years. Compare the results of the 27 Native
Toxics T.OCs against the requirewents i Table 6,

Field Sample Duplicates (DUP) — A client way request a DUP be perfornied on a fickd
sawple. If requested. the DUP will demonstrate the barch’s precision. & DLCS 1s not
requiired if a DUP s perfonined.

13.9.1 Howmeogenize the smuple and separate two identical aliquots for analysis.
Ofien. tor aqueous samples requinmg DUP analyses. the chient will seud
a sufficient sauple amount to use 1L for each aliquot. Add | OmL of the
Labeled standard sohition at 2-4ng’mL (Table 3). No matrix standard is
added to erther aliquot.

13.9.2  Lxiract and analyze according to Seetion 11. Tlis measurement provides
the batch precision (Low closely the resnlt compares with the field
sample. ). The LUS acts as an accuracy test.
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13.93  Ewvaluate the test results according o the acceptance erteria (= 50%
EPI}. Sample concentrations below five times the dMethed Repornna
lunit (SxMRI)Y may not be stgmificant enough to present reliable R
dara.

13,10 Performance Bvaluation Samnles — Included among the samples in all batehes may be
sapeles {blind or double blnwd) containing knowo amounts of udalbeled 237 8-
substimited PCDDsPCDFs ur other PCDIVPCDY congeners.

CAS/Houston participates w performance evaluation studies throwgh R.T. Corp (RTC).
Solid aqueons. aud tissue studies are perfonued semiannually. Al studies are perfonmed
followiug the guidelines of the SOP for Praficiency Testing Sauple oalvsis, ADM-PTS.

DATA REDUCTION AND REPORTING
141 Calcnlations - A combination of OpusQuan and CAS LIMS 18 used to caloulate
concentrations based ou the nuerpretanon of the raw data and fhe preparation

inloieation,

ld 1] Isotope Dilution Qoanliralion

£4.1.1.1 By addme a known amowunt of the Labeled Toxies/T.OC window-
dehmng componntds to every smuple prior lo extraction, corection ful
recovery of the PCB van be made because the native componund and its
labeled analog exdubil siunlar elfects upon extraction. ¢encentraiion. sod
gas chromatograpby. Belabive response factors (RRF ) ave used n
cunjunction with the calibration data in Secnion 12.2 to detennime
eoncentranons m the final exrract, 20 longa as labeled cowponned spebang
levels are constant,

14.1.1.2 Cowmpute the coucentrations i the extract of the Narve Toxies TOC
PCBs usiug the REFs from rhe calibration data (Sectiow 1223 aud
following equatiown:

Sn [4' 1 4% JRF,

Where:
. = The couceutration of the PCHB 1 the extract.
_-'E",, and A"-',, = The areas of the prouaty and secondary m/e's for the
PCE.
A’ and 7 = The aveas of the pritnary ane secondary av'z's for the
labeled compousnd.
€ = The concentration of the labeled compeound {Table 3).

Edl e,
I ERT T

Page 37 of K4


http:deliui.Jt

SOP Coda: HMS-1668A

Revision: 4

Version Dare. 08/13/10
RF, = Calculated mean relative response factor for the native

cowpound relative to the appropriate labeled compound.

14.1.2 Tutemal Standard Quantitation and Labeled Commpound Recovery

[4.1.2.1 Compute the coucentrations i the extract of the native copounds other
than those iu the Native ToxiesyLOC srandard using the updated
response factors determuned [rom the calibration ventication data
(Section 12.4) and of the labeled mtemal standards. of (he labeled clean
up standards. and of the labeled mjection internal standards deterwnied
[roun the uitial calibration data (Sectien 12,37 ustng the following
equation:

- (4% 45k
I Ld'.ll.- r ,"f:.u E w

Where:

(., = The conecentration of the labeled compound m the vxract,

4‘, and 47, = The areas of the primary and sccondary m/z's for the
PCB.

4’ and A7, = The areas of the pruuary aud ~econdary w /s for the
wternal standard.

(", = The concentration of the mtemal standard (Table 3

Fm = Calculated inean relalive response tactar for the narnve

componnd relative to the appropriate internal standard.

14.1.2.2 Usmng the concentranon m the extract determuned above. compute the
percent recovery of the Labeled Toxies LOC window-definiug PCBs
aul the Labeled clean up standard PCBs using the following equation,

foxnd

= 100

Recoveryi"al

Akl

14.1.3 The concenfration of a native PCB i the sawmple is computed nsing rhe
concentration of the cowpound 1 the extract and the weight vohune of the
sample, as follows:

C %P, )

L1t

Celec et tieast —

Where:
(. = The concentration of the compound in the extract.
I, = The extract final volume, 1 ml.

wv; = The sample dry weight (i kz) or volunie (i L)
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NOTE: The concentration of the cowmpound n the saple shall be expressed as
ng kg for solid samples and pg/l1. for aqueous samples,

[f the SICP area at either quantitation wfz for any congener exceeds the
caltbralion range of the system. dilute the sample extract by the factor necessary
to bnog the concentration within the calibration range. adjust the concentrahon of
the Labeled wjeetion standard to 100pe/pl. 1w the extvact, and analyze an aliquot
of Uus diluted extract. It the PCBRs cantor be measured reliablv by isotope
dilution. analyze a smaller portion of the agquecus or solid sample. All eompounds
exceeding the upper calibration himit are flagged with an E flag. Alleruative
options are fo reduce the sample size or split a portion of the extract prior to clean
p

t4.1.4.1 To prepare a dilution. use the onginal analysis data to quantify the
labeled standard recoveries. These onginal labeled standard recoveries
will be applied ta the dilution, so that the only vacable w the dilutioi 1=
the actual conceutrations of PCBs. Didute the ornzmal extract (note that
no addifional clean up 13 nevessary ) with the dilutiou factonr tones the
usual quantity of iternal standards. Reanalyze the dtluted sample using
the labeled standard recovernes calculated from the mitial analyses 1o
correct the chiluted resnlts for losses during rhe ongial exteaction and
cleau up. Calculare the results as m Section 14,1, wultiplying the final
PCB concentrations by the dilution factor

The tot#] concentration for each homologous series of PCBs 1s caleulated by
sunang 1 the concentrations of all positively identified compounds of each
homologous sertes, Also, 1f requested, total PCBs may be reported by suuwnung
all congeners identified al all levels of chlennation.

Sample Specific Esnmated Detecnion Liont - The sample specific estimated
detection luwit (EDLY) 1s the concentration of a given analyte required to produce a
signal with a peak height of at least 2.5 times the backaround noise level. An EDL
15 calculated for each PCB congener that 1s not idennified. Two methods of
calculation can be vsed. as follows, depending on the rype of response produced
during the aunalysis of a particular sample.

14.1.6.1 Tor samples giving a2 vesponse for both quantitation ions that ave less
thau 2.5 tines the backgronnd noise level. use the expression for EDL
below. The backzround level is detenuined by measuring the range of
the uoise (peak to peak) for the two quantitation wos of a particular
PCB compound withuu an homologons serte-. in the window of the
SICP trace correspoudiug to the elutiou of the labeled standard (1f the
cougener possesses a labeled standard) or m the window of the SICP
where the congener 15 expected to elute by comparison with the roufne
calibranon data {for those cougeners that do net bave a Cl3-labeled
staucard), multiphying that neise height by 2.5, and relating the poduct

Page 35 of 84



S0P Code: HMS-1668A
Rewvision: 4
Version Date: 08/13/10
to an estinated concentration that would produce that peak height, Tse
the lorouda:

05 ! ]
o A ok il
.~ RE,

[

wliere:

£0L = Estunated detection lnuit for homologons PCBs.

H, = 5um of the height ol the noise level for ench quantilation 1on fo
the unlabeled PCT3s.

Che = Quantity. 1 pg, of the labeled standard.

H; - Sum ofthe height of the signal level for each quantitation ion ber
the labeled standad.

RF, = Calcularted mean relative respouse factor for the compoml,

14 1.6.2 For compounds charactertzed by the response of a siznal having the
same retention tune as a PCB. having a S/N o excess of 2.5, and does
not weet any of the other qualitative identification critena, calculate the
"Estunated Maxnmuon Possible Concentration” (EALPC). waili the
exception that the vanable 4 represents the stun of the area under the
sualler peak and of the other peak area calculated using the theoretical
chlorne isotope ratio

L= A =Ayxi, U= d)
4,
A. :
1, =— {fc= 1)
IS
Where:

Ay = Avea of the first 10u used for quantitation.

A-= Area ol the second 10u used for quannitation.

fo = Caleunlated 1on abundance atio for the compeound.
f, = Theoretical 1on abundance vatio for the componud.

If i, = i then use A and adjust the value for 4; I < i then use 4, and
adjust the value for 4. Use the second and third equattons for tlos
adjustiment.

14.1.7 The relative percent difference (RPD) of any duplicate sample results ave
calculated as follows:

|S‘. = 5‘1
RPD =—————x100
(S, +5,)/2
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Where:
5, 5= Sample and duplicate sample resulls.

t4.1.8 The 2.3.7.8-TCDD toxicity equivalents (TEQ/TEF) of PCBs present in the sample
are calculated, 1f requested by thie data user. according to the method
recormiended by the Chlorinared Droxins Workeroup (CDWG) of the EPA and
the Center for Disease Control (CDC). This method assigns a 2.3.7.8-TCDD
loxicity equivalency facior (TEF) to each of the coplanar PCBs. The 2.3.7.8-
TCDD equvalent of the PCBs preseut 1 the sample is calculated by snmung 1he
TEF times their concentration for each of the compounds or groups of
compounds. The above procedure lor calcnlating the 2.3.7 8-TCDD toxicity
equivalents is not clamed by the CDWEG o be based on a thorouglly establisled
scientifte foundation. The procedure. rather, represents a "consensus
recommendation oo scrence policy.” Sinee the procedure may be changed m the
turure. reporting requirements for PCB data would still wiclude the reporting of
the analyte concentrations of the PCB congeners.

Data review

14.2.1 It 1s the analvst’s responsibility fo review analytical data to ensuve that all quality
control requnrements hiave been met.

14.2.2 Refer to the SOP for HRMS Dare Review and Reporting, HMS-DATARED for
zeneral ipstrictions for data review.

Results are reported based on the SOP for Significont Fignres. ADM-SIGFIG,

Results for a PCB i a sample that has been diluted ave reported at the least dilute level ar
which the aren at the quanttation nr'z 1s wirhin the calibration ronge. Results lor a PCE
o a dilution above the reported level do uot need to be processed and reviewed.

For a PCB having a labeled analog. report results at the least ditute level at whicl the
area at the quantitation ur'z 15 within the calibration range and the tabeled componul
recovery 15 witlun the normal rauge for the metbod.

Pertoprm mannal integrations of peak areas when interferences preclnde computerized
caleulations. The analyst must use theu professional judgment to determine where the
signal baselue 1s located and determine the shape of the peak to be wntegrated. Using the
toels m OpnusQuan. the peak must be wanually integrated to represent a straight baselme
equivaleut to the noise. Fellow the SOP for Mannal Inregravion of Cliromatograpliic
Peaks. ADM-INT.

METHOD PERFORMANCE

|

Method performauce information cau be found in Method 1668A. Section 2 1.0
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15.2  Method performance is monitored using a sawple specilic EDL calculation, as showa
above. Method reporting lunts (MRLs) are as defined in the reference methad
(Estimated Minunum Levels. or EMLs. Table 2). MRIs have no correlatiou to the EDL.

15.3  Lmuts of Detection (LOD) and Lunits of Quantitation {1.0Q) are generated and verified
according to the requirewnents m the Department of Defense Quality Systems Manual
{Reterence 19.2).

POLLUTION PREVENTION AND WASTE MANAGEMENT

It 15 the laboratory's practice to minmize the mount of solvents, acids and reagent used Lo
pectorm tiis method wherever feasible. Standards ave prepared in volunes consistent with
methodology and only the amount needed for rontime laboratory use is kept on site. The threal
trem solvent and reageuors used i this method can be mimuuzed when recyeled or disposed of
properly. All disposable alassware should be recyeled as per the laboratory procedures, The
laboratory will cowply with all Federal. State and local reculations governing waste
wanageinent. particularly the hazardous waste 1dentification muiles aud land disposal restuictions
as specified i the CAS EH&S Manual. Also, zee the SOP for Waste Disposal, SMO-
WASTDISP.

CORRECTIVE ACTIONS FOR OUT-OF-CONTROL DATA

Comective acnon measures apphicable 1o specific analysis steps are discussed m the applicable
section of thus SOP. Also. refer to the SOP for Corrective Action, ADM-CA, for correct
procedures for ideuntifying and documenting such data. Procedures for applying data qualifiers
are described 1 the SOP for HRMS Data Review and Reporting. See Table 10 for example
conrective actions and requured docinentanion,

17.1  Problews assaciated with low standard recovenes are usually attributed to one ol the
followmg:

17.1.1 Extremely low recoveries of labeled staudards (for samples where the clean up
standard recoveries ave normal) indicate that extraction 15 metficient. The cause
may also be anrburedl to matrix effect.

17.1.2 Low recoveries of both Jabeled standards and clean up standards tnclicate that
losses are taking place during the clean up process. Such losses way be due ro
e fficient final trausfer or may be taking place during clean up. Contaminanls i
the sample extract may interact with the silica gel and alter the retention tunes of
congeners o the column.

17.1.3 If any of rhe standards are completely absent from the selected iou profile. the

possibility should be considered that addition of that standard to the sauple or
extract llas not taken place. If thus is the case. the sample 1most be re-extracted.
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17.1.4 Il'the chromatogiaphic peak area for a standard 15 approximately twice the
anlicipated arca. the possibility should be considered that two aliquots of that
standagd bave beeu added to the sample or extract.

Low seusilivity (poor stgnal-to-noise rafio) way be atlributed to a numbey of causes,

1721 A leaking septin nught result 1 losses of sawple during miection. Another
consecuence ot a leaking septiuw (or any leak in the iplel systews of the gas
chromatograph) is reduced Bow of carrier gas. resulting in increased retention
funes.

17.2.2 Accunmlation of particles of septum or fevrnle material in the wjection port can
lead to adsorptive losses. Sinular losses are encountered when the mjection pour
or the mjection port liner are contanunated by the residues of ‘dirty” sanples.

17.2.3 A degraded column can cause peak distortion, aud may also lead to adsorptive
losses. Excessive bleed of stationary phase frow the column may result m igh
background levels and, consequently, elevated noise levels (thus decreasing the
sigual-to-uoise ratio). The problem 1s commmonly restricted to the first few
centimeters of the cohunn, and can be corrected by cutting oft 10 te 20em of the
Cojmml,

17.2.4 Hhigh backgound levels can also be attnbuted to bleed from an mapproprare
2T,

[7.2.5 Re-tmung of the mass spectrometer wught inprove the seusitivity. or the problem
may be due to a contaminated on source, If. wver a period of thwe, continnal
mereases mthe eleciron mualtiphier voltage are necded to obtam adequate
sensitivity. then the photo mmltiplier way have to be replaced.

Contaiination problews. if they arise. shonld be investhigaled systematically.

£7.3.]1 Contmuinated chemicals shonld be discarded. If one or more additional contaiuers
of the same lot number are present in the laboratory. the additional quantity of
chenncal should be evaluated for contannnation prior to use.

£7.3.2 Contawminated glassware should be discarded.

17.3.3 Eaclistep of the preparation and avalytical procedure innst be 1solated to
determnue the particular step, reagent. chenucal, or piece of equipment that may
be contributing the contamination. Onee it bhas been 1solated. corrective action
nieasires wmist be put m place to rewove the contaounation and prevent s

eocciurence.

Problews that requure comrective action ae to be documented by the analyst,
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Labaled clean up staplard

Would Health Organization {WHO) 1oxic congener

Labeled analog of W10 woxic congee
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TARLE 2 {cont.)

SOP Code: HMS-1668A
Revision: 3
Version Date: 01/11/160
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TABLIE 2 {cant.)

SOP Cade: HMS-1668A

Revision: 3

Version Date: 171 110
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TABLE 2 (cont.)

SOP Code: FIMS-1668A

Revision:

3
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SOP Code HMS-1668A
Revision: 3
Version Date: 01711710
TABLE 3
CONCENTRATIONS OF NATIVE AND LABELED CHLORINATED BIPHENYLS INSTOCK
SOLUTIONS, SPIKING SOLUTIONS, AND FINAL EXTRACTS

Solution Concentralious

CB Congener Stock Spiking Extract
(ng/mL) (ng/inl.) {ng/mL}
Native Toxics/LOC
] 20 5.0 S0
3 20 s.0 50
4 20 5.0 50
L3 20 5.0 30
19 20 5.0 50
37 20 5.0 30
34 20 5.0 50
77 20 5.0 50
81 20 50 50
104 20 5.0 50
105 20 3.0 50
114 20 5.0 50
118 20 50 50
123 20 5.0 50
126 20 3.0 50
155 20 5.0 50
156 20 5.0 50
157 20 3.0 50
167 20 5.0 50
169 20 50 30
188 20 5.0 50
189 20 5.0 30
202 20 5.0 S0
205 20 5.0 50
206 20 5.0 50
208 20 5.0 50
209 20 3.0 50
Native congener nix stock solutions
MoCB thiu TrCB 2.5
TeCB thru HpCB 5.0
OcCB tluu DeCB T3
Labeled Toxics/LOC/Hvindow-defining
1L 1.0 10.0 100
3L 1.0 10.0 100
4L 1.0 10,0 10O
151 1.0 10.0 100
19L [.0 10.0 100
37L 1.0 10.0 100
S4L L0 10.0 100
77L 1.0 10.0 100
S1L 1.0 10.0 100
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SOP Code: HMS- 166084

Hevision: 3

YVersion Date: QLA 1 LD
TABLE 3 (cont.)

1041 1.0 10.0 |00
1051 1.0 190 10+
T14L 1.0 10,0 100
HEL 1.0 0.0 100
L2531 1.0 100 LCH)
1261 1.0 [0.0 100
(2, 1.0 100 100
LE51. [.0 10.0 OO
| 133L - B | [.O 1 1 0.0 | (00
L1671 1.0 10.0 | 01}
L&91 L0 10.0 L0
|HEL 1.0 10.0 L O
|89L 1.0 10.0 L0
2021 1.0 10.0 | (i
2051 L. 1.0 | )
2061 1.0 FLA) 1040
0El 1.0 100 100
2091 [.0 (0.0 1060
Labeled Clean L'p
281 1.0 14.0 100
LLIT 1.0 10401 L0
| 176L 1.0 (0.0 166
Labeled Injection Internal
5L SR S0 [ ()
Sk 540 006 | GO
101LL 5.0 S04 100
350 S0 00 | ()
1941 S S0 106
Diluted combived 209 congener salution Solutian Concentration {nginl)
INUTIVE Oy
WolB thm TrCRB o1l
Ted'Biluu HplB L1080
OcCB thru Del’B | )
Labeled oxics TLOC window-defining | )
Labwefed ¢ lean Up 1)
Tabeted Tujection Tuternal 1040

Section §.20

v Section B.16
] Secion 5,17
1. Secton 5|9
Secton 5. 18
(. Sechon 3 16
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S0P Code: HMS-16684
Revision. 3
Veraton Date. 01711 1¢
TABLE 4
COAMPOSITION OF INDIVIDUAL NATIVE CB CONGENER SOLLUTIONS!

AccuStandard Catalos Number

M-1668.A-1 M-1668A-2 M-16684-3 AM-1668A-4 M-1668A-5

2 78 1G] 7 (17 13 6 5 |
THEY [53 s 111 17 L6 1] 3
9 o 130 i2 107108 20 109 107 o 1
6 103 | 29 [ 118 0 154 17 B
8 95 |66 24 114 16 117 42 |4
14 | 88 |59 23 150 63 140 64 16
11 | &0 167 28 145 30 146 70 A
0 | 92 156 22 135 40 141 102 5]
27 | 13 179 39 149 67 164 07 13
12 | 83 176 53 139 76 158 115 14
34 | 119 178 5] 132 40 182 123 7
26 | 87 175 3 165 93 174 134 56
31 | 8s 183 48 168 4 173 13] 77
33 | &2 177 62 137 101 193 163 104
36 | 120 171 71 160 TE 180 | 98
36 | 124 172 68 128 |25
35 | 106 191 58 162 116
s0 | 122 170 6l 157 126
45 | 105 190 35 184 154
52 | 127 | 2017200 60 186 |38
19 | 152 204 94 187 | 65
75 | 136 | 200/199 100 185 | 848
41 | 143 19§ 91 181 154
72 | 151 196 121 192 202
S7 | 144 195 90) 197 I
S REE 194 9% [99/201 | 208
66 | 142 107 108109 | 203 206
79 | 133 | 209

Total Number of Congeners

a3 | 54 | 29 | 13 , 78

I, Congeners presant in each standard sohitien are listed in elution crder for eaclh level of clilonnaton. See Table 5 fo
concenmations of congeners in stock solutions and Table 5 for concentrations m cahbration «fandards.
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SOF Code: HMS-16684
Revision: 3
Wersion Date: 0171110

TABLE 6
QC ACCEPTANCE CRITERIA FOR CHLORINATED BIPHENYLS IN VER, IFR, OFPR, AND
SAMPLES'
Congener Test conc S Lnbif:;:i??:;:“nd
Congewer| number’ | (ugml)’ | VER' (%)| RSD (0%) | X (mo) | DPR (%) mmplﬁ.l:%'.l
S 2-ivioCB | kil T'{l-l.'!iﬂ 40 fwlk= ] 00 T 30-150
4-MoCB 3 50 70-130 40 G0-140 | 50-130
1Y-nCHE 1 S T0-130 40 60-140 | 30-150
4 4-DiCE 15 20 T-130 ETH Al-120 S0-150
Lre-TB L3 5 7130 a0 60-140 | 502150
3,4,4%TCB 7 &0 70130 40 60-145 | s0-150
2.8 TelB 3 i 150 44 Ga-140 s0-150
A5.a4TeCB 77 a0 70130 14 §0-140 | Fn-150
JA4ETelR 5l 50 70130 40 S0-140 | 50150
1M 466 -PeCE 104 0 m-130 A0 A0-1 502150
TI VA APeCE 105 a0 T0-130 40 G140 B B
2344 5.PeCB 114 50 10-130 40 G0-140 | 50-150
13405 Fel B 115 50 T0-150 40 s0-140 | s0-150
A4 A A-PeCB 23 30 T0-130 i 60-140 50150 -
33445 PeCE 116 30 T0-130 40 a0.140 | 30-150
I AAEE-HACB 158 &) 140 a0 aO-1401 | s2.150
2.3,3'.-1.11'..‘1-HxCBj 150 30 0130 40 GMa140 l S50
133445 -Ha B 157 sn =130 A0 G0=1-18 s0-150
23 A AE SLHRCE 167 50 m-130 4 GU-140 | S0-E50
33445 3-H (B 1o o T0-130 N1¥] ah-140 20- 150
22 A4 A6 E-HpCD 153 =0 T0-130 40 60-140 | 50-150
23344 55-HpCB 159 50 T0-130 ETi] G0-140 | 50-150
LY AFAS 68 -OcCB 02 50 10-130 40 60-140 | 50-150
T I L Ay Yoy ns a0 70-130 40 S0-140 | &0-150
LIA AL 55 6 NoCR 106 50 T0-130 40 60-140 | 50-150
1AM 66 -NaCB a0 an T0-130 40 60-140 | S0-150
Del i ED'?' : ) '.-'f..l-l_.ifl A0 £- 1160 50-150 T ]
By MaCB IL 100 50-150 50 20-135 | 15140 13030
B md-MoCB Al L) &-140 30 20-145 | 15140 L5150
B2 DicE 4L 100 801 50) <] 35135 | Ana140 254154
B 1.a-DiCR 151 100 50-130 30 35-135 | ap-140 15130
L2 T TrCB 9L 194 5i-1 50 50 35.0535 | an-140 I5Z1AE
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SOP Code: HMS-1668A

Bevision: 3

Version Date: O/ 1110
TABLE 6 (cont.}

U0 -3 AATICR 37L 100 50-150 | o 35135 | 30140 25150
B 2e2. 2 6.6 T=CB 4L 1030 500150 N 45145 | 30-140 25150
HE i g TelB 7L 194 50150 i FR1AT | 3neidu 25-150
B3 5 TeCR 81l Lin 501 50 50) 3555 | 30-100 ERSIN
1P 3o 2.2 4.6,6-PeCB 1041 100 50-150 3 35135 | 30140 15150
M2 ¥ 4.2 PeCB 1050 100 50-150 50 35:135 | 30-140 15005
HO-234.45-PeCB| 114l 100 §0-150 &0 35135 | 30-140 25150
e 3 44 5Pl B 1I5L 100 804150 50 35135 | 30-140 254150
B2 3 AL 5-PeCB {211, 100 50-150 30 15135 | 30-140 25150
 BC,3 3445 PeCB 1260 166 s0-150 | 50 35135 | 3040 | 8. 150
2.2 4.4 6.6-HyC R 1550 106 80130 50 15-138 | 30-140 MAL:
H,,-1.3.3°4.40 8 -HxCB L36L 100 30-150 50 35135 | 30-140 25150
SIS D T A DY S o LS7L 106 A0-150 &) 35138 | Al 15140
005023048 S HECB 167 101 0.1 80 sin J13E 0 30.140 18180
e e 100 30.130 | S0 | 5138 ] 30.ia 15150
Lol AN S HpCh 12T 100 0150 0 FE-138 | 30-140 15180
LA SAdESNHRCE| 18O 100 0150 50 F5-145 | A0-140 RESTL
B2 D A 3ASE6-0cCE | 2010 1006 0-130 50 35135 | 40-140 I5-150
5Cp,e2.83 1155 6-000B|  205L 100 $0-150 50 35135 | 30-140 25.150
B arardasseNatn]| 2080 100 50-150 50 35145 | 30-140 I8 LE
:':ﬂ_'|3-1.2'.3.3'.4.5.5'.6.6'-__\-'DCB CUSL 100 50150 S0 ISs | A 25150
VO AN A LSS A6DCR| 0oL 100 20150 50 35135 | 30-140 5.1
Clefraregs standard
Ve AT 5L i &0- 130 45 45120 | 40-12% Bi-113
E P SR U g [IL 100 60130 43 435-120 | #0-125 Wi-135
Y2233 S5 6-HpCB | 175L 100 60-130 a3 45-120 | 40-125 30-138

O acceplance criteria bor IPE, OPE. nud sanples based on a 200, exoac final vohuane,

Sulfix L7 mdicates babeled commpound.

Sewe Talde 5.

See Secrion 12.4.

PORs 156 and 157 are tested as the sum of rwo concentrations.
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TABLE 8

SOP Code: HMS-1668A
Eevision: 3
Version Date: 01711410

THEOGRETICAL ION ABUNDANCE RATIOS AND QC LIMITS

Chlorine aloms

m/z's forming ratio

Theoretical ratio

Lower QC limil

Upper QC limit

] i fm 2 313 2 G .60
- mAm+2) .56 1.33 |.7¢
3 mifm+2) . (.58 |20
4 mim+2) 077 (165 [1 885
5 (it 2 iimtd) L35 .32 .75
i {m+2¥(mrd) .24 A .43
7 (mer 23 m+d) 1.03 (1,80 1.2
8 (m+2 ¥ (m+d) g 074 .02
o im+2)(m+d) 0,77 635 LAY
(] (e 23 (s -4 A5 059 + 79
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SOP Code: HMS-1808A
Rewision: 3
Yorsion Date: 111D

TABLE 2
SUGGESTED SAMPLE QUANTITIES TO BE EXTRACTED FOR VARIOUS MATRICES'
Sample matjs !Ex:implc' P_::E;:t Phuse: :‘11:1“':::‘:'

g e -plinsc

Donkiig o ater

LR K onmchamer <] ot 100 ml.

[Treated wasteavater
Oy <ol

Salul K omipnsT | Sala A l4g
sl

Masle sohwent

Fhrganic Wiasig ol | Chrgawic S-l0g

DL puiriier
Fizh 2
1 san : : — Dvgane S-10g
Hinwaw atlipos: i 2

Celulti-phnse

Liguitl*selia
W1 sa
Crnmreared el luen
o Solid I3ipested wsacipal shdaz -3 Sulid S-l0g

Fralter calic

Fapar pulp

) Tarclutmal sludge B
rgane solid = L- 1 Lath 310w
F2aly washe

L_inuie: Tiguid

La-pragusi cffuear

Ao O s TItrented ettlien: 22l Unaanic L

Crrun wasle

; Liserented eftluey: ; L -
Aquectgoreanaaelid BB Cirzamic & solid RN
IChum W aste

The quantity of sample to be extractzd is adjusted to povide 10 of solids {dry weiglu). Qoe lier of sgueans
garipley continnog wie percenl sulids wall contain b of sehds, For aqueos somples conlamog arealsr Hun oe
percens solids, o lesser volwmne 15 wsed so that 102 of solids (doy weaghrd wili be exmacted

The sanple matdx may be amorpbous for some sawples. In general, whan the CBs are e conracr wadh a mualii-piee
sustent in wluch one of the phases is water. they will be preferentially dispersed 1o o adworbed on the aliermate

phase beemse of then low solubility in water.

Aqueons sanples are Gliered aller spiang with the labelzd conpounds. The fllicae and 1be waieitals tragspesd an ol
[lber are extracied separalely. anc the exmacrs ane combinad fo clean up mad noalyss.,
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SOP Code: HS- 16684
Revision: 3
“ersion Date: 017014110

TABLE 10

CORRECTIVE ACTION S5UMMARY TABLE

QC Activin

Luncceptable Criteria

Hecommended Corrective Action

Docuinetatian

Ifethiod Blauk

MR =110 sample
COHIE,

Anslviere an nstoament blank o
demansivale wsmument is free of
possible contamination, Evatuale
whelhar znire sauple bawel must
b re—exiractad, depending on
client specificabions.

C'onecnve Acrcns
gt be dorumeanesd
as a non-conformry
Conprounds
associnled with a
walue wnche M ars
flagzed with "B en
Form 1=

lnstmenr Blank

=L

Dztermate calze of conlanunarten,
Analyee an acceplalle mslwmen

Llask priwr 1o analvzing analyneal
sequsLce.

Fesolve blank waue
before proceeding.

Lpitia]l Calibratien
Srandards

+ $0% nalmve srandards
= 50% labeled standards

Cuntimuing
Calibranon
Venfication
Atandard
{CCVIVER)

= BERF: + 40% native and
4 500 labeled for
besimining cal

Endimg CCAL not
requared for 15684

Reanalyze standards. 11 sill
waceepiable. remake siandards
and reanalyse.

Resolve ICAL
standarcls 1s51e
belore proceeduig

Reanalyze standacd. IF s11ll
uracceptable, vecalibrate and
reanalyre samples from las
acgeptable CTCW.

Conunent in gise
warTae

[aboratory Counal
Sample (LC5) &
Dapheare
Labanatony LComrel
Sample MLICS)

S0 values| 500y
=50% RSD

I OS5 g DLCS o, evaluate the
labeled standardi<) associated wiih
the compound{=). If associated
labeled standards o evaluate the
a~-aciated labeled - mdard(- 1
Uiz samaplals). LF Labelad
srasdardd 1 1w the sampleisd s our,
re-calrach ty sunples, el release
the test posilbs.

Crrnent i case
uaativa,

Labeled Slandard
Frecoveries

-~ peceptance caiteiia fou
all iabeled standards ov ot
any lawiled stndard
rEoovery 15 <10%

Conmplete an HCAR form and ve-
extract e ~amphe vsing a <maller
sangle sie.

Add an CRF -weftis
to the end o she Lals
Sample 110
nclicating " Re-
exiraction’

Fecovery of labeled
standacd ton
compotnids

Ouiside acceptalle
liours

Feport valnes and ag resnalis.

Flag associated
results with *Y" on
Fomm |s.

Sample Fesalis

Cuantified value = upper
eud of lnear calibration
[ELE e

Feport values: dilule smonple and
report both undiluted and diluted
test results.

Flag associated
resalis with *E” on
Fonn ls.

Smnplz Results

Quantified value = lower
end of linear ¢aliliration
ranee and > EDL

Report values and [ag resulis,

Flag associnted
rasults with 1" on
Form |s

Samiple Results

Compouel ool detecrad.

Kezpom values and Hag resuls.

Flag associarad
results warh *1U7 on
Foumn s,

Malhive s

Outside jon abundance
valio QO Jinil

Report as EMPC

Flag associatzd
resiles with ‘I o
Fonn bs.
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S0P Cade: HAS-166584
Bevision: 3
Version Dare: 0111740

APPENDIX ?
FIGURE }
FLOW CHART FOR ANALYSES OF AQUFQUS AND S01.1D SAMPLES

Dafine Marrix

Solid Apusnis
Prepgs g11.0.1 Frevper §11.1.7

Fpake with L. beled Sk weill Tkl
Standards
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Eworae per FLLL22
[
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exirac]

Extuctper -:1 201

Smiku wrich [abeled
C Len upr Siamdingds

¥

Sulfueie Ao
Clean Lip par
L1

g
Tl s pav

5113 2ar11.3.4

L 2
Silica Gel Clenn
Uip per 11,34

oeeniiane per
511.5.%5

Gpike witly Laheled

[niztral Injection
Srandads
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SOP Code: FIMS-1663A
Revision: 3
Version Date: G1/11710
FIGURE 5
CB CONGENERS AT EACH LEVEL OF CHLORINATION ON THE SPB-OCTYL COLUMN
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SOP Code: HMS-1668A
Rewvision: 3
Version Date: 0171 1/10
FIGURL 6
FORMAT FOR A TRAINING PLAN

i, Read and shidy SOP Trame: Trainee: BEITS
2. Read Published dlethod Tvainer: Traimee: Duaile:
i Demonsmated scieotific understanding of the analvsis Traines: Tramee: Eiale.

Saple prepavation
HE-Gas chromarogeaphy
HE -Mags spectromeny

4 Dermonsirated Bnuliarity with related 5OPs Traimer: Trawmes; Lrate

S0P for Analytical Batches and Avalyical Sequences
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Standard Operating Procedure
for
Sample Preparation for Black Carbon (Soot) in Sediment
By Chemothermal Oxidation Pretreatment and
Combustion / Thermoconductivity or Infrared Detection

SCOPE AND APPLICATION

1.1 Black Carbon (BC) or Soot consists primarily of highly condensed carbon particles
formed from pyrolysis (incomplete combustion) of fossil fuels, biofuel, and biomass. BC
is very stable and resists oxidation via biological and chemical processes. -t is considered
to be a major contributor to global warming, second only to carbon dioxide gas.

1.2 BC in sediment and soil can be determined by first pre-treating ‘the sample using a
Chemothermal Oxidation (CTO) sample preparation procedure. to remove interfering
inorganic carbon (carbonates) and nonpyrogenic organic.carbon (NPOC). The residue is
then analyzed for Total Carbon (TC), which represents the BC in the original sample.

Total Carbon analysis is performed-using a high temperature combustion Carbon or
Carbon/Hydrogen/Nitrogen (CHN) analyzer at 950°C or higher. Several different
instruments can be used: Perkin EImer model 2400-CHN analyzer, LECO Micro Truspec
CHN analyzer, LECO Macro-TruSpec CHNS analyzer, or Eltra CS500 Carbon - Sulfur
analyzer.

1.3 The lower concentration range for BC is approximately 0.05% (dry wt. basis).

SUMMARY OF METHOD

A sediment sample is initially dried at 60°C and then ground to a fine powder. A 10 mg aliquot of
the dried and ground material is'sub-sampled into a silver capsule for pre-treatment prior to final
analysis for BC. The sample.is treated with hydrochloric acid to remove inorganic carbon and
then subjected to heating ‘at 375°C in an air-purged muffle furnace to remove NPOC. The
sediment residue is then analyzed by an elemental CHN or Carbon analyzer. These instruments
employ direct combustion of the sample in ultra-pure oxygen at 935°C to 1350°C depending on
the instrument used. ~The carbon is converted to the gaseous phase as carbon dioxide by the
combustion process and quantified as a function of it’s thermal conductivity or infrared
absorption. Concentration is calculated from the mass of carbon detected after the treatment
process as a-function of the initial 10 mg sample aliquot.

Note that this SOP is intended to address the sample preparation process up to the point where the
sediment residue is ready for instrumental analysis. The quality control (QC) samples associated
with the preparation batch are defined in this SOP, but QC samples associated with the
instrumental analysis are defined in the associated SOP for that part of the process (i.e. CHN by
Combustion/Thermo-Conductivity Detection; SOP Code: TUCSON-CHN).
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DEFINITIONS

Analytical Protocol: Samples are analyzed in a set referred to as an analytical protocol or
sequence. Since this SOP addresses the sample preparation portion of the process only, the
protocol includes QC samples associated with the preparation only (i.e. Prep Blank,
Duplicate, and Standard Reference Materials — SRM).

Benchsheet: A form used to record the analytical protocol, sample information, and data.

DI Water: DI Water is laboratory pure water that has been passed through an initial
deionizing system followed by a polishing deionizing system (ultra-pure or nanopure)
producing water that meets ASTM Type | criteria.

Prep Blank (PB): The prep blank for this method consists of carrying a-blank silver capsule
through the entire sample preparation procedure, including addition of ‘reagents, reaction
steps, and heating/cooling steps. The purpose of the PB is to_determine the presence and
magnitude of analyte contribution from reagents, labware, other equipment, and/or
atmosphere.

Standard Reference Material (SRM): The SRM is a'standard that represents the matrix of
the associated samples being analyzed. For.the purposes of this procedure, an SRM that
contains primarily carbon, half of which'is BC (NIST,SRM-1650 — Truck Diesel Particulate
Matter), is used in lieu of a chemical-standard. To.supplement it, a sediment SRM (NIST
SRM-1941 or SRM-1944) that contains a.significant amount of BC is used to accurately
represent the sample matrix.. The SRM has_a-certified or documented true value associated
with it, so the analytical batch can be controlled for accuracy. The SRM is purchased from a
qualified vendor (National-Institute. of Standards and Technology — NIST). For this
analysis, the SRM is synonymous.with'a Laboratory Control Sample (LCS).

4.0 INTERFERENCES

4.1

4.2

GEN-CHN RV

NPOC is a potential positive interference that is removed by the preliminary heating at
375°C. As long as the temperature and heating time are observed, the interference is
removed.

BC values may. exhibit a high bias for samples with high concentration of carbonates that
do not fully react during the HCI pretreatment step. A more aggressive acid treatment
may be ‘required in these situations. Particular attention should be paid to marine
sediments-potentially containing shells, coral, and associated fragments.
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50 SAFETY
5.1  Follow all CAS safety practices as described in the CAS Safety Manual.

5.2

The toxicity or carcinogenicity of each compound or reagent used in the method has not
been precisely determined; however, each chemical should be treated as a potential health
hazard. Exposure to the compounds should be reduced to the lowest possible level. A
reference file of material safety data sheets is available to all personnel involved in these
analyses. Columbia Analytical Services also maintains a file of OSHA regulations
regarding the safe handling of chemicals specified in these procedures.

6.0 SAMPLE COLLECTION, CONTAINERS, PRESERVATION, AND STORAGE

6.1
6.2

6.3

Samples can be collected in glass or plastic containers.

Environmental samples can be adversely affected by biological activity and must be
collected, preserved, and stored using appropriate precautions. Preservation for BC
consists of freezing at -20°C or refrigerating at 4+2°C.

Holding times have not been established for this method. Samples should be handled as
detailed above to avoid degradation of the samples.

7.0  APPARATUS AND EQUIPMENT

7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8
7.9
7.10
7.11
7.12

GEN-CHN RV

Oven, 103-105°C.

Muffle Furnace, 4” x 4” x 6”, 375°C (with air purge capability).
Micro Balance, 1 ug sensitivity.

Analytical Balance, 0.1'mg sensitivity.

Stainless Steel Fine-Tip.Forceps.

Silver Capsules. (5 X 9 mm for micro CHN analyzer).
Aluminum Capsule Block for Silver Capsules.
Ceramic Boats (for Eltra CS500).

Refrigerator, 4°C.

Freezer, -20°C.

Mortar and Pestle.

Mini Ball Mill w/Tungsten Carbide Balls.
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8.0 STANDARDS AND REAGENTS

8.1 Standard Reference Material, NIST-1650 Truck Diesel Particulate Matter.

8.2 Standard Reference Material, NIST-1941b Baltimore Harbor Marine Sediment or NIST-
1944 New York/New Jersey Waterway Sediment.

8.3 Hydrochloric Acid (HCI), Concentrated, ACS Reagent grade.

8.3.1 1 N HCI working solution — 17 mL of HCI into 83 mL laboratory pure water.

9.0 PREVENTIVE MAINTENANCE

General preventive maintenance is required of support equipment used in-this method. Follow the
equipment manual for operation and preventive maintenance.

10.0 RESPONSIBILITIES

10.1 This SOP is intended for use by experienced analysts. It should also be used for training
of technicians and chemists in the above referenced method, and as a reference for data
reviewers for data generated by use of this SOP.

10.2  Analyst - The analyst is responsible for:

. Performing the analysis according to the equipment manual, the method SOP,
QA/QC criteria, and company safety procedures.

o Properly operating and/or maintaining the equipment.
Entering the appropriate information onto the benchsheets and/or logbooks.

. Documenting and netifying the laboratory director of any operational problems or
failed QC data.

10.3 Laboratory Director - The laboratory director or his/her assignee is responsible for:

Training, scheduling, and supervising the preparation of samples.
Reviewing and approving sample data, benchsheets, and logbooks.
Reviewing the final sample preparation data for completeness.
Reviewing and maintaining the SOP for this method.
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111

11.2
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Initial Drying and Homogenization/Milling of Samples

11.1.1

11.1.2
11.1.3

111.4

11.1.5

11.1.6

11.1.7

Record samples to be tested on a BC Sample Preparation bench sheet form (see
Attachment A).

Transfer approximately 5-10 g of wet sediment into a suitable drying vessel.

Dry the sample at 60°C for approximately 18 hours. Remove from oven and
cool in a desiccator.

Homogenize the dried sample with mortar and pestle or ball-mill, depending on
the composition of the sample. Samples containing fine grain'sand and silt, but
no pebbles, can generally be ground to a fine powder using a mortar and pestle.
However, most sediment samples will require use of mechanical milling via the
ball mill to achieve satisfactory consistency (i-e. powder with consistency of
flour).

Weigh an aliquot (approximately~10 mg) of the dried and ground sample into a
silver capsule using the micro balance. Record the mass to three significant
figures (the nearest 1 ug when weighing >10 mg). For samples with high
Carbon contents (>50 wt%) use approximately 5 mg of sample. Use the
aluminum capsule block to hold the silver capsules. Note the position of the
capsule with the corresponding sample identification and record it on the
original raw data sheet.

Retain the remainder of ‘the dried and ground sample for subsequent 105°C
moisture determination so the final result can be converted from a 60°C basis to
a 105°C basis.

The sample is now ready for hydrochloric acid treatment to remove inorganic
carbon.

HCI Treatment for Inorganic Carbon Removal

11.21

11.2.2

11.2.3
11.2.4
11.25

NOTE - all of the following steps must be conducted in a fume hood to
prevent exposure to HCI fumes. Proper personal protection gear including
lab coat, safety glasses, and gloves must be worn.

Add 1 to 2 drops of IN HCI to each of the samples. Observe whether
effervescence occurs and note the corresponding sample identifications.

Dry the samples at 60°C for 1 hr.
Repeat steps 11.2.2 through 11.2.3 for samples that effervesced.

The sample is now ready for 375°C heating to remove NPOC.
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NPOC Removal via 375°C Muffle Furnace Heating

11.3.1 Transfer the aluminum capsule block to the muffle furnace pre-set at 375°C.

11.3.2 Start the flow of air at 1100 mL/min (2.5 mL/min per cm3 of furnace volume).

11.3.3 Heat the sample for 18 hours, remove, and cool.

11.3.4 Crimp the silver capsule closed and fold the corners to form a cubic or rounded
package using the stainless steel forceps.
Note: No further weighing is necessary, as the sample residue in the'silver capsule
represents the BC plus inert material (silica, clay, salts, etc.) in the original dried
and ground sample aliquot.

11.3.5 The sample is now ready for carbon analysis as' per.~SOP “CHN by
Combustion/Thermo-Conductivity Detection”; SOP Code: TUCSON-CHN.

120 QUALITY ASSURANCE/QUALITY CONTROL REQUIREMENTS

12.1
12.2

12.3

12.4

Preparation Blank: Analyze one PB.in ten.or less samples.

Standard Reference Material: ‘Analyze one each of SRM 1650 and SRM 1941b (or
1944) with every ten or fewer'samples. The SRMs must have recoveries of 80-120% of
the true value listed in the literature.

Duplicate Analyses: Analyze one duplicate in ten or less samples. A Relative Percent
Difference (RPD) for analyses should be less than 20%.

Any deviations of the QA/QC requirements must be documented on the benchsheet and
the Laboratory Supervisor .or his/her designate notified prior to submitting data for
approval.

13.0 CALCULATIONS, DATA.REDUCTION AND REPORTING

13.1

13.2

GEN-CHN RV

Calculations:

13.1.1 NA:

Validation:
The data generated for the preparation of samples for BC must be reviewed and validated

for completeness. The review of results is performed as part of the instrumental analysis
performed under SOP Code: TUCSON-CHN.
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Documentation

13.3.1 Record the start time and finish time and temperatures of the furnace and oven in
their respective logbooks.

13.3.2 Record the calibration verification of the balance in its logbook.

13.3.2 Record the information detailed on the bench sheet (see attached example).

SOP Annual Review

13.4.1 This SOP must be reviewed at least once a year to determine if\any changes are
required. This review is performed by the laboratory ‘director, laboratory
supervisor, analyst performing the method, and the QA office.

13.4.2 If changes are required then a new revision is prepared and issued according to
ADM-SOP.

13.4.3 If no changes are required, then each applicable person must document that this
SOP has been reviewed on-the front page. of this SOP. A memo stating that the
SOP has been reviewed and is still in effect issued by the appropriate Supervisor.

140 METHOD PERFORMANCE

141

14.2

GEN-CHN RV

Reporting Limit

The Reporting Limit (RL).for-BC is based on a 10 mg initial dry mass and an instrument
reporting limit of 0.005 mg of carbon. The RL is calculated as follows:

%BC = (mg carbon + initial sample mass, mg) x 100
=(0.005 mg carbon + 10 mg) x 100
= 0.05%, Dry Wt. Basis
Method Detection Limit
For data to be reported to the MDL, determine the MDL using the following procedure.
14.2.1 An MDL study for BC is conducted by analyzing 7 or more replicates of a low
level SRM or a small mass of an SRM with known BC concentration. For

example, a 1 mg mass of SRM 1641b yields approximately 0.006 mg of BC. This
is an appropriate mass of this SRM to conduct an MDL study for BC in sediment.
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14.2.2 The MDL is calculated by multiplying the standard deviation by the Student’s t
value for n-1 degrees of freedom at the 99% confidence level (3.143 for 7
replicates).

Initial Demonstration of Capability

Before analyzing client samples for reporting purposes, the analyst must analyze four
sample/sample duplicate pairs.

14.3.1 Analyze four SRMs.

14.3.2 After analysis is completed, calculate Recovery. The recoveries of .the four LCSs
must be 80-120% of the value in the literature.

Practical Range

The practical range for this method is 0.05% to 100 wt%.

Precision and Accuracy

See section 12

15.0 POLLUTION PREVENTION AND WASTE MANAGEMENT

151

15.2

GEN-CHN RV

It is the laboratory’s practice to minimize the amount of solvents and reagents used to
perform this method wherever technically sound, feasibly possible, and within method
requirements. Reagents are prepared.in volumes consistent with laboratory use in order to
minimize the volume of reagents for disposal. The threat to the environment from
solvents and/or reagents used in-this method may be minimized when recycled or disposed
of properly.

The laboratory will comply with all Federal, State, and local regulations governing waste

management, particularly the hazardous waste identification rules and land disposal
restrictions as specified in the laboratory Safety Manual.
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16.0 CORRECTIVE ACTIONS FOR OUT-OF-CONTROL OR UNACCEPTABLE DATA

16.1

16.2

16.4

Corrective Action:

The corrective action process is initiated when data quality problems are observed or
suspected. These cases include incomplete documentation of sample preparation process,
deviations from the prescribed process, or omission of required QC samples.

Quiality Control Failures:
Quiality control failures associated with the actual sample results are handled under SOP
Code: TUCSON-CHN.

Nonconformity Documentation:
Out of control events, conditions adverse to quality, are reported, documented and
corrected. Out of control events (OOCE) may arise from the failure.of'a process, human

error, non-compliance with requirements, inadequate controls, or sample matrix

problems.

16.4.1 Data quality issues must be documented on the analytical raw data and/or the data
review checklist. All appropriate. data qualifiers must be added to the final
reported results.

16.4.2 Problems that arise from “actions. under laboratory control (incomplete
documentation, omission of QC samples, etc.), affect more than one batch, are
more serious in nature, or are indicative of an ongoing problem are documented
on a Nonconformity and Corrective Action Form (NCAR).

16.4.3 Appendix B contains copies of the NCAR. It is filled out by the person

identifying the event: Corrective action may require consultation with the
Department Manager, .the QA Manager, and the Laboratory Director. The
corrective action.is.then approved by the Supervisor and/or section Manager. The
QA Manager.“gives final approval, and if necessary, provides to Project
Chemists(s) for client notification. A copy of the form is kept with the raw data,
in the project file, and the original is filed in the QA file.

170 CONTINGENCIES FOR HANDLING OUT-OF-CONTROL OR UNACCEPTABLE

DATA

Any eventithat arises and does not conform to what is expected either by the instrument or the QC
generated. An NCAR must be filled out in order to document the corrective action measures
In addition, the Laboratory Manager and/or the individual Project Chemists must be

taken.

notified.

GEN-CHN RV
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TRAINING PLAN

19.1

19.2

19.3

Review literature (see references Section 18). Review the SOP. Also review the
applicable MSDS for all reagents and standards used. Following these reviews, observe
the procedure as performed by an experienced analyst at least three times.

The next training step is to assist in the procedure under the guidance of an experienced
analyst. During this period, the analyst is expected to transition from assisting, to
performing the procedure with minimal oversight from the-experienced analyst.

Perform the initial precision and recovery (IPR) study, or initial demonstration of
capability (IDC). Summaries of the studies-are reviewed and signed by the supervisor and
quality assurance program manager. . Copies are maintained in the employee’s training
file.

METHOD MODIFICATIONS

None

INSTRUMENT-SPECIFIC ADDENDUM

None

CHANGES FROM PREVIOUS REVISION

None — new SOP:

GEN-CHN RV
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ATTACHMENTS

23.1  Appendix A — Example BC Sample Preparation bench sheet.

23.2  Appendix B - Form for documenting nonconformity.
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Appendix A
Example BC Sample Preparation Bench Sheet.
Columbia Analytical Services - Tucson, AZ Analyst:
Black Carbon (Soot) in Sediment and Soil - Chemothermal Oxidation Pretreatment Analyst:
Gustafsson, et al, 2001 Analysis Date:
Analyst Review]
Supervisor Review:
Air Dry Molsture Determination Residual Molsture Dy inati Thermo Oxidation Pretreatment
Heating Method Temp °C &:“n?’“ E“:.::" Heating Method Temp °C m.r':::“e E“:'::" Heating Method Temp *C W,I;‘n::m E":::" :LF:::
oven B0 oven 105 Muffle Fumace 375
Alr Dry Moisture - Residual Moisture - o — HCI Treatment —
r Dry Loss, @ o Sample &
Cruc. EWet Cruc. & Cruc. & Wet| © & Step 1 Step 2
Sample Lab Number | cruc.wt. “'g- LS SRS L | Moisture | cpuc,we, | SN LR FEE S | Moisture | Molsture m;"ﬁu Welght | v ve| Efforvosce| TrOTeR
a g a Wit a a a9 Wit Wil mg yes! no yes / no yes /no
Columbia Analytical Services, Inc.
3860 S. Palo Verde Rd #302
Tucson, AZ 85714
520,5733.1061 Page___ of Benchsheet - Black Carbon Prep.xls, S/23/2010
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Appendix B
Example Form for Documenting Non-Conformance.
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